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A standardised powder from rose hip ( Rosa canina ) was
reported to inhibit chemotaxis of neutrophils and to lower
C-reactive protein in healthy volunteers and in patients with
osteoarthritis ( Kharazmi and Winther 1999 ). These findings were
followed by randomised clinical studies in patients with osteoar-
thritis indicating that rose hip powder reduced pain moderately
and improved physical activity ( Warholm et al. 2003 ; Winther
et al. 2005 ).

The aim of the present randomised trial was to evaluate the
efficacy of rose hip powder on symptoms in patients with RA.

MATERIALS AND METHODS

Study design and population

The study design was randomized, double-blind, placebo-
controlled and parallel. Patients were randomised centrally
(computer-generated) in blocks of four. The study was approved
by the local ethics committees and performed according to the
guidelines for Good Clinical Practice. Included were patients aged
18 years and over with RA according to the revised American
Rheumatism Association criteria for the classification of rheuma-
toid arthritis ( Arnett et al. 1988 ), who gave written informed
consent. Exclusion criteria were as follows: Lupus erythematosus
present, patients with known allergy to plant products, patients
with kidney or liver disease, drug abusers, patients with
psychiatric disease and pregnancy. The participants were re-
cruited from 04/2005 to 08/2006 at one outpatient clinics-in
Berlin, Germany and two clinics in Denmark.

Intervention

Participants were instructed to take 5 capsules in the morning
and 5 capsules in the evening, each capsule containing 0,5 g of
rose hip powder or placebo of a similar taste, appearance and
smell. In addition, usual care was continued in both groups. Active
treatment comprised biological standardised rose hip powder
produced by HybenVital, Langeland, Denmark, trade name
LitoZin/i-flex. Details regarding the production of the present
standardized rose hip powder are provided elsewhere ( Winther
et al. 2005 ).

Outcomes

The primary outcome was the Health Assessment Question-
naire (HAQ) disability index (DI) ( Wolfe 2001 ) at 6 months.
The HAQ-DI is derived from a questionnaire comprising eight
subscales: dressing, arising, eating, walking, reaching, gripping,
hygiene, and carrying out common activities. The highest scores in
each category are the summed up with requirement of aids or
devices taken into consideration and divided by the number of
categories yielding a disability index that ranges from 0-3 with
higher scores indicating more disability. The HAQ also includes
two visual analogue scales (VAS), a patient pain scale and a
patient’s global scale both raging from 0-100.

Additional outcomes included the disease activity score
(DAS-28) is a combined index of swollen and tender joint counts
as well as erythrocyte sedimentation rate (ESR) and the patient’s
self-evaluation of disease activity ( Prevoo et al. 1995 ). Presented
as a number between 0 and 10, DAS-28 indicates how active the
RA is at this moment (higher scores indicating higher activity).
The physician 0s evaluation of disease activity is a VAS scale range
0-100. Health-related Quality of Life (QoL) was measured using
the Short form (SF)-12 as a generic and also the RA QoL as a

disease specific instrument. The SF-12 has a well-documented
psychometric history as an excellent measure of HRQoL. The
scales are aggregated to comprise the physical component
summary (PCS) and the mental component summary (MCS)
measures, higher scores indicating better HRQoL. The RAQoL
comprises of 30 questions, lower scores indicate a better outcome
(De Jong et al., 1997 ). A hybrid measure that retains inflammation
on the ACR 20, ACR 50 and ACR 70, and combine this data with the
mean percentage improvement in core set measures was
suggested-but not applied. This weakens the study.

Medication was recorded according to the physician 0s CRF and
a patients’ diary, to be documented during the study period.

Evaluation

At the time of study enrolment sociodemographic data were
documented and the participants were asked to fill out 3
questionnaires (HAQ, RAQoL, SF-12 [German/Danish version
respectively]). The researcher filled out the case record form
(CRF) which also included a detailed description of concomitant
medication of any kind. Also, the Disease Activity Score (DAS-28)
and the physician 0s evaluation of disease was recorded. Routine
blood samples for haemoglobin, C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) were taken and analysed.
Finally blood for evaluation of cytokines, tumour necrotic factor
alpha (TNF alpha) and lipid profile was isolated and placed in a
refrigerator for later analysing. The patient was encouraged to
continue unchanged with his/her daily medication. Also the
participant was instructed to write down his/her daily consump-
tion of study medication, including any concomitant medication.

Further visits were scheduled after 1 and 3 months for handing
out new medication and diaries, monitoring compliance, asking
about a change in medication and adverse effects. Also, the HAQ
was filled out by the participants at both visits. The RAQoL and
SF-12 were also filled out at 3 months. At the final visit at months
6 participants were again asked to fill out the 3 questionnaires
(HAQ, RAQoL, SF-12 [German/Danish version respectively]) and
the physician filled out the DAS28, the VAS scale and sampled
blood.

The participants had to contact the study centres in case of any
adverse effects. Patient Compliance was ascertained by counting
study medication after each treatment period and by monitoring
the use of concomitant medication taken.

Statistical analysis

The protocol stated that a minimum of 80 patients should be
randomised into the study, in order to get at least 30 patients, in
each arm, who complete the study. In similar studies using the
present rose hip powder and placebo on patients with osteoar-
thritis, this number of patients resulted in clinically relevant
differences ( Warholm et al. 2003 ; Winther et al. 2005 ) and the
present amount of patients would yield a less than 5% risk of type
1 error and a less than 10% risk of a type 2 error. After finishing
this study on patients with rheumatoid arthritis, a sample size
estimation yielded 53 subjects in each group to detect with 80%
power a difference of 0.22 in HAQ-DI means (considered clinically
relevant ( Bruce and Fries 2003 )) assuming a standard deviation of
0.4 and using a two-sided significance level of 0.05. Data were
analysed under blind conditions for 3 populations: (1) Intention to
treat (ITT), (2) predefined group of patients who had participated
in the trial for at least for 3 month, (3) patients who participated
the entire 6 month (per-protocol population). SAS Version 9.1 was
used (SAS Institute, Cary, NC). Mann-Whitney and Fisher’s Exact
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abstract

Objective: To investigate if standardised powder made from rose-hip ( Rosa canina) can reduce the
symptom score in patients with rheumatoid arthritis.
Methods: In a double-blind placebo-controlled trial, patients with rheumatoid arthritis (RA) according
to ARA/ACR criteria were randomised to treatment with capsulated rose-hip powder 5 g daily or
matching placebo for 6 months at two outpatient clinics in Berlin and Copenhagen. Primary outcome
variable was Health Assessment Questionnaire (HAQ) at 6 months, secondary outcome included
DAS-28, physician’s global evaluation of disease activity, RAQoL, SF-12 and concomitant pain
medication.
Results: In a total of 89 patients (90% female, mean age 56.6+11.3 years, mean disease duration
12.8+9.6 years) HAQ-DI in the rose-hip group improved by 0.105 7 0.346, whereas in the placebo group
it worsened by 0.039 7 0.253 (p adjusted=0.032). In the HAQ Patient Pain Scale no significant
differences were observed between both groups. In the HAQ Patient Global Scale a trend was seen
favouring rose-hip (p=0.078). The DAS-28 score yielded improvement in the rose-hip group of
0.897 1.32 and in the placebo group of 0.34 7 1.27 (p=0.056) indicating moderate clinical relevance.
The Physicians Global Scale demonstrated more improvement in the rose-hip compared to the placebo
group (p=0.012). RAQoL and SF-12 physical score improved significantly in the rose-hip group
compared to placebo, whereas SF-12 mental score remained unchanged. Intake of pain medication was
not different between the groups. Per-protocol analysis confirmed these results.
Conclusion: The results indicate that patients with RA may benefit from additional treatment with rose
hip powder.

& 2009 Elsevier GmbH. All rights reserved.

Introduction

Rheumatoid arthritis (RA) is a chronic, inflammatory and
autoimmune disorder that affects the joints in a polyarticular
manner. The most prominent symptoms are pain on palpation,
arthralgia, swollen joints, stiffness of joints and loss of function.
If the diagnosis is established, treatment is usually started with
disease-modifying anti-rheumatic drugs (DMARDs) such as
methotrexat or leflunomide. For reducing pain and stiffness in
RA patients the therapy is often supplemented with pain
medication such as paracetamol or non-steroidal anti-inflamma-
tory drugs, if necessary including COX-2 inhibitors. Many of the
different treatments are expensive for the society as well as for
the patient. A recent study in Germany for example estimated that

the RA related direct cost during one year were 2312 Euro per
patient ( Ruof et al. 2003 ). Furthermore all these different types of
medication each have potential side effects ( Vane and Botting
1998 ; Rodriquez and Hernandez-Diaz 2000 ; Mukherjee et al.
2001 ).
It seems therefore of relevance to develop new strategies for

treating pain in muscle and joints including medication that
should be affordable and associated with a minimum of side
effects. Evening primrose oil containing gamma linolenic acid
(GLA) has been claimed to reduce morning stiffness and global
assessment of disease severity in patients with rheumatoid
arthritis. Evening primrose oil however, has well known side-
effects such as gastric complications e.g. loose stool, nausea and
beside this also headache ( Leventhal et al. 1993 ; Leventhal et al.
1994 ; Zurier et al. 1996 ). Fish oil (n-3 fatty acid) was suggested to
reduce pain and stiffness in patients suffering from RA ( Fortin
et al. 1995 ). In addition vegetarian diet has also been shown to
reduce symptoms in RA ( Kjeldsen-Kragh et al. 1991 ).

0944-7113/$ - see front matter & 2009 Elsevier GmbH. All rights reserved.
doi:10.1016/j.phymed.2009.09.003
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efficacy of rose hip powder on symptoms in patients with RA.
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(computer-generated) in blocks of four. The study was approved
by the local ethics committees and performed according to the
guidelines for Good Clinical Practice. Included were patients aged
18 years and over with RA according to the revised American
Rheumatism Association criteria for the classification of rheuma-
toid arthritis ( Arnett et al. 1988 ), who gave written informed
consent. Exclusion criteria were as follows: Lupus erythematosus
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with kidney or liver disease, drug abusers, patients with
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cruited from 04/2005 to 08/2006 at one outpatient clinics-in
Berlin, Germany and two clinics in Denmark.
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rose hip powder or placebo of a similar taste, appearance and
smell. In addition, usual care was continued in both groups. Active
treatment comprised biological standardised rose hip powder
produced by HybenVital, Langeland, Denmark, trade name
LitoZin/i-flex. Details regarding the production of the present
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measures, higher scores indicating better HRQoL. The RAQoL
comprises of 30 questions, lower scores indicate a better outcome
(De Jong et al., 1997 ). A hybrid measure that retains inflammation
on the ACR 20, ACR 50 and ACR 70, and combine this data with the
mean percentage improvement in core set measures was
suggested-but not applied. This weakens the study.

Medication was recorded according to the physician 0s CRF and
a patients’ diary, to be documented during the study period.

Evaluation

At the time of study enrolment sociodemographic data were
documented and the participants were asked to fill out 3
questionnaires (HAQ, RAQoL, SF-12 [German/Danish version
respectively]). The researcher filled out the case record form
(CRF) which also included a detailed description of concomitant
medication of any kind. Also, the Disease Activity Score (DAS-28)
and the physician 0s evaluation of disease was recorded. Routine
blood samples for haemoglobin, C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) were taken and analysed.
Finally blood for evaluation of cytokines, tumour necrotic factor
alpha (TNF alpha) and lipid profile was isolated and placed in a
refrigerator for later analysing. The patient was encouraged to
continue unchanged with his/her daily medication. Also the
participant was instructed to write down his/her daily consump-
tion of study medication, including any concomitant medication.

Further visits were scheduled after 1 and 3 months for handing
out new medication and diaries, monitoring compliance, asking
about a change in medication and adverse effects. Also, the HAQ
was filled out by the participants at both visits. The RAQoL and
SF-12 were also filled out at 3 months. At the final visit at months
6 participants were again asked to fill out the 3 questionnaires
(HAQ, RAQoL, SF-12 [German/Danish version respectively]) and
the physician filled out the DAS28, the VAS scale and sampled
blood.

The participants had to contact the study centres in case of any
adverse effects. Patient Compliance was ascertained by counting
study medication after each treatment period and by monitoring
the use of concomitant medication taken.

Statistical analysis

The protocol stated that a minimum of 80 patients should be
randomised into the study, in order to get at least 30 patients, in
each arm, who complete the study. In similar studies using the
present rose hip powder and placebo on patients with osteoar-
thritis, this number of patients resulted in clinically relevant
differences ( Warholm et al. 2003 ; Winther et al. 2005 ) and the
present amount of patients would yield a less than 5% risk of type
1 error and a less than 10% risk of a type 2 error. After finishing
this study on patients with rheumatoid arthritis, a sample size
estimation yielded 53 subjects in each group to detect with 80%
power a difference of 0.22 in HAQ-DI means (considered clinically
relevant ( Bruce and Fries 2003 )) assuming a standard deviation of
0.4 and using a two-sided significance level of 0.05. Data were
analysed under blind conditions for 3 populations: (1) Intention to
treat (ITT), (2) predefined group of patients who had participated
in the trial for at least for 3 month, (3) patients who participated
the entire 6 month (per-protocol population). SAS Version 9.1 was
used (SAS Institute, Cary, NC). Mann-Whitney and Fisher’s Exact
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Test were applied to measure differences in baseline character-
istics and outcomes.

The main analysis examined differential impact of treatment in
an ITT analysis by comparing change scores (3 months minus
baseline and 6 months minus baseline) between the two groups
using an analysis of covariance (ANCOVA) adjusted for baseline
value. For participants who discontinued treatment prior to
6 months, their final values were determined using their last
observed value carried forward (LVCF).

Examination of baseline factors to be predictors or effect
modifiers were performed by tests ofi nteraction between factor
and intervention group.

RESULTS AND DISCUSSION

Patient characteristics

A total of 89 participants were enrolled in the study, 90%
female, mean age 56.6 7 11.3 years, mean RA disease duration
12.8 7 9.6 years. At baseline there were no relevant differences
between the groups ( Table 1 ). After 6 months a total of
15 participants had dropped out during the trial but were
included in the intent-to-treat analysis ( Fig. 1 ).

Outcome

Table 2 shows the mean absolute values of the outcome
variables in the treatment and the placebo group at baseline,
3 months and 6 months on an intention-to–treat analysis.
The primary outcome mean change in HAQ-DI of patients in the
treatment group improved i.e. numerically declined after 3 and
6 months treatment, respectively, whereas in the placebo group it
worsened i.e. numerically increased (p=0.014 and p=0.032)
comparing groups. In the HAQ Patient Pain Scale no significant
differences were observed between groups. In the HAQ Patient
Global Scale a trend was seen favouring treatment after 6 month
of treatment (p=0.078).

These results were supported by instruments of the physician:
after 6 month treatment the DAS28 score yielded a higher

improvement in the active treatment group of 0.89 7 1.32 than
in the placebo group of 0.34 7 1.27 (p=0.056) indicating moderate
clinical relevance. Likewise, the Physicians Global Scale showed
strong (about 30%) improvement in the treatment compared to
the placebo group (7%) (p=0.012) when evaluated after 6 month
treatment. These observations were supported by QoL assess-
ment: SF-12 physical and RAQoL scores improved (p=0.013 and
0.043 respectively) in the actively treated group compared to
placebo, whereas SF-12 mental score remained unchanged. Also
there was no significant reduction on pain medication.

Table 1
Baseline characteristics of rheumatoid arthritis participants (N=89).

Treatment group (N=44) Placebo (N=45) p-value

Age (years) (mean 7 SD) 57,0 7 10,6 56,1 7 12,0 0.915
Female sex (%) 86 93 0.315
Disease duration (years) (mean 7 SD) 12,7 7 9,2 13,0 7 9,9 0.935
BMI (kg/m2) (mean 7 SD) 25,7 7 4,3 25,2 7 4,6 0.337
Education (10 years or more) (%) 75 75 1.000
Full-time/part time employment (%) 36 39 0.589
Living alone (%) 30 23 0.628
Smokers (%) 23 11 0.167
Patients using analgesics (%) 46 49 0.830
Patients using NSAID’s (%) 64 53 0.390
Patients using Steroids (%) 27 40 0.260
Patients using DMARD’s (%) 68 73 0.650

Patients daily consumption of:
Analgesics (paracetamol units/day) 881 7 1581 961 7 3268 0,924
NSAID’s (mg/day) 93,4 7 217 88,9 7 205 0,263
Steroids (mg/day) 1,4 7 3,1 1,7 7 3,0 0,246

DMARD’s
Methotrexat (mg/day) 3,8 7 16,6 3,7 7 15,1 0,695
Leflunomide (mg/day) 1,0 7 4,4 2,0 7 5,7 0,303
Biological anti-rheumatic drugs (mg/day) 5,0 7 22,1 2,8 7 15,3 0,496
Chloroquin (mg/day) 10,0 7 44,1 18,9 7 59,9 0,446

The group ‘‘Analgesics’’ contain paracetamol, tramadol and codeine.

Active Treatment
N = 44

N = 89 randomised 

Reasons for drop-outs
n = 2 difficulties swallowing 
capsules 
n = 1 diarrhoea 
n = 1 nausea 

Reasons for drop-outs
n = 1 difficulties swallowing 
capsules  
n = 1 personal reasons 

Reasons for drop-outs
n = 1 difficulties swallowing  
capsules because of cold 
n = 1 vasculitis allergica 
n = 1 vomiting 
n = 1 personal reasons 

Reasons for drop-outs
n = 1 stomach problems 

Reasons for drop-outs

n = 2  personal reasons 
n = 1 moved away 

Reasons for drop-outs

n = 1 felt that treatment did 
not longer work 

N = 40

N = 36

N = 33

M
on
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N = 45 
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Fig. 1. Flowchart of patients.
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Table 2
Clinical indices of disease activity at baseline, 3 and 6 months in rheumatoid arthritis patients.

baseline 3 months 6 months p-value p-value

HAQ-DI (0-3)
31.1evitcA 7 0.55 1.00 7 0.59 1.03 7 0.58 0.014 0.032

Placebo 1.11 7 0.76 1.13 7 0.71 1.15 7 0.74

HAQ Pain Scale (VAS)
Active 44.73 7 22.75 41.50 7 23.36 39.82 7 23.44 0.226 0.209
Placebo 45.56 7 21.98 47.09 7 22.14 45.71 7 23.47

HAQ Patient 0s Global Scale (VAS)
Active 47.55 7 25.96 41.55 7 22.62 39.57 7 870.0522.010.52
Placebo 47.13 7 21.28 46.44 7 25.19 47.18 7 24.13

DAS28
Active 4.82 7 1.33 4.18 7 1.22 3.93 7 1.56 0.196 0.056
Placebo 4.71 7 7 1.01 4.47 7 1.46 4.42 7 1.17

Physician 0s Global Scale (VAS)
Active 47.50 7 19.28 40.43 7 22.25 33.57 7 23.72 0.328 0.012
Placebo 48.16 7 18.31 44.89 7 23.44 44.64 7 22.79

RAQoL
Active 11.57 7 6.36 10.20 7 6.39 10.18 7 7.22 0.113 0.043
Placebo 10.87 7 6.68 19.73 7 6.75 11.09 7 6.89

SF-12 physical
Active 32.91 7 8.77 35.37 7 9.51 36.22 7 9.28 0.515 0.013
Placebo 33.19 7 9.43 35.95 7 10.13 33.78 7 8.86

SF-12 mental
Active 49.30 7 10.44 49.63 7 10.94 48.46 7 10.85 0.315 0.954
Placebo 49.13 7 9.34 48.12 7 9.75 48.64 7 9.46

Data are presented as means 7 SD. Intention-to-treat analysis (N=89).
VAS = Visual Analogue Scale 0–100.

p-value: from ANCOVA- Difference 3 months to baseline adjusted for baseline values.
p-value: from ANCOVA- Difference 6 months to baseline adjusted for baseline values.

Table 3
Clinical indices of disease activity at baseline, 3 and 6 months in rheumatoid arthritis patients.

eulav-pshtnom6shtnom3enilesab p-value

HAQ-DI (0-3)
Active 1.12 7 0.53 0.97 7 0.59 1.00 7 320.0800.085.0
Placebo 1.09 7 0.75 1.12 7 0.70 1.14 7 0.73

HAQ Pain Scale (VAS)
Active 45.31 7 22.40 40.81 7 23.42 38.75 7 23.44 0.228 0.189
Placebo 44.64 7 21.65 46.29 7 21.89 44.81 7 23.27

HAQ Patient 0s Global Scale (VAS)
Active 48.53 7 25.89 41.14 7 21.81 38.72 7 380.0052.057.42
Placebo 46.10 7 21.03 45.36 7 25.22 46.14 7 24.11

DAS28
Active 4.87 7 1.30 4.11 7 1.16 3.81 7 1.56 0.146 0.029
Placebo 4.71 7 1.03 4.45 7 1.50 4.40 7 1.19

Physician 0s Global Scale (VAS)
Active 45.58 7 19.63 36.94 7 22.10 28.56 7 22.33 0.209 0.003
Placebo 47.07 7 18.24 43.60 7 23.54 43.33 7 22.83

RAQoL
Active 11.92 7 6.58 10.25 7 6.66 10.22 7 7.64 0.093 0.035
Placebo 10.86 7 6.68 10.71 7 6.75 11.10 7 6.90

SF-12 physical
Active 33.19 7 8.24 36.19 7 9.02 37.23 7 8.61 0.428 0.008
Placebo 33.74 7 8.86 36.65 7 9.52 34.30 7 8.24

SF-12 mental
Active 48.53 7 10.37 48.96 7 11.02 47.53 7 10.80 0.348 0.858
Placebo 48.66 7 9.45 47.62 7 9.82 48.20 7 9.54

Data are presented as means 7 SD. Predefined analysis on patients who participated for 3 month or more, last value carried forward (N=78).

p-value: from ANCOVA-difference 3 months to baseline adjusted for baseline value.
p-value: from ANCOVA-difference 6 months to baseline adjusted for baseline value.
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A pre-defined analysis of all 78 patients who participated for at
least 3 month in the trial ( Table 3 ) and analysis of the 74 patients
who completed the trial (data not shown) confirmed these results
essentially. In addition the DAS-28 score difference became
statistically significant.

Several factors were examined as possible predictors or effect
modifiers for the treatment effect: sex, age, BMI, centre and
employment status. None of these factors showed a significant
result (data not shown).

As shown in Table 1 , there were no statistically significant
difference in the pattern of the consumption of analgesics
(paracetamol, tramadol and codeine), NSAID’s, steroids and
DMARD’s at baseline. In addition when the consumption of
medicine during the 6 month treatment period was calculated,
there was no statistically significant change in the consumption of
analgesics, NSAID’s, steroids and metrotrexate or other DMARD’s
in either of the two groups or when comparing groups.

Blood sampling

Additionally blood samples at baseline and 6 months were
analysed. There was no statistically significant change in haemo-
globin, interleukins, tumour necrotic factor alpha (TNF alpha) and
cholesterol level (data not shown). ESR declined in the actively
treated group as compared to the placebo group, P-values for the
ITT population and for patients participating in the study for three
months or more were 0.060 and 0.045, respectively. A similar
trend, although not significant, was observed for CRP (data not
shown).

Adverse effects

There were 14 reports on side effects in the actively treated
group and 26 reports in the placebo group ( Table 4 ). There was
one serious event (vasculitis allergica) in the treatment group
where the code was broken. However, it was not clear whether
this event was related to the study medication as the patient was
also taking a number of other medications. Four patients in the
treatment group dropped out due to adverse effects, compared
with 1 patient in the placebo group ( Fig. 1 ). So far this study did
not detect adverse events of any kind, which can be related to the
present rose hip and seed powder. This seems to be in
correspondence with previous studies of the same powder on
patients with osteoarthritis ( Warholm et al. 2003 ; Winther et al.
2005 ; Christensen et al. 2008 ).

Discussion

The present study suggests some benefit of patients with
RA treated with the present rose hip powder as indicated in the
HAQ-DI and the HAQ Patient Global Scale. The secondary
outcomes DAS-28, Physician’s Global Scale and QoL assessments
RAQoL scores and SF-12 physical support these findings, and no
change in the consumption of analgesics, NSAID’s, steroids and
DMARD’s were observed in any of the two groups during the six
month treatment period.

The clinical relevant change in HAQ-DI score is given as 0.22
(Bruce and Fries 2003 ). The average change in the study was a
decline of 0.10 in the score of actively treated patients and an
increase in the score of 0.04 in the placebo treated group-a
modest, although significant change. For that reason a sub
analysis was applied on the sub fraction of patients (n=21) who
showed a change in HAQ-DI score of 0,22 or more, as the result of
6 month treatment. Fischer’s Exact test yielded a table probability
(p) of 0.040 in favour of active treatment in the ITT population and
of 0.031 in patients who participated in the study for at least
3 month.

There are only few herbal products which were suggested to be
effective in RA. A recent Cochrane review concluded that the
strongest evidence was found for gamma-linolenic acid (GLA)
found in evening primrose oil, borage seed oil and black current
seed oil ( Little and Parson 2000 ). All of the GLA studies found
some improvement in clinical outcomes but study quality was
variable, making it difficult to draw conclusive results. However,
the better quality studies suggested potential relief of pain,
morning stiffness and joint tenderness. In one study where
gamma-linolenic acid was given for 6 month, a time period
comparable to the present study, the number of tender joints
declined by 36% in patients completing the study ( Leventhal et al.
1993 ). The number of tender joints, which is a part of the DAS-28
score used as direct outcome in the present study, declined by 45%
in per protocol patients (p o 0.042). It is interesting to note that
both products contain plant fatty acids and the structure of the
galacto-lipid, GOPO, isolated from the present rose hip powder
has some similarities with gamma-linolenic acid ( Larsen et al.
20 03).

Fish oil is another product of natural origin which has shown
significant improvement in RA. A recent meta-analysis demon-
strated that dietary fish oil supplementation significantly reduced
tender joint count after long term treatment as compared with
placebo ( Fortin et al. 1995 ; Cleland et al. 1988 ). Like the present
rose hip powder, fish oil contains long chain fatty acids which act
anti-inflammatory. It is encouraging to observe that diet both
from fish and from selected plant species can modify the number
of tender joints and symptom score in RA.

An inhibition of neutrophil chemotaxis was earlier shown
using the present rose hip powder and it was further
demonstrated that the inhibitory effect was related to GOPO
(Kharazmi and Winther 1999 , Larsen et al. 2003 ). A recent paper
indicates that this standardized rose hip powder contains
lipophilic COX inhibiting compounds ( Jäger et al. 2007 ). These
findings are further supported by in vivo animal studies showing
an anti-inflammatory and anti-nociceptive activity of fruits from
rose hip ( Orhan et al. 2007 ) and by studies on human articular
cells showing that the present rose hip powder and the
galactolipid GOPO in particular show anti-inflammatory and
chondro-protective properties ( Schwager et al. 2008 ). It was
likewise demonstrated that rose hip, which is rich in bioactive
polyphenoles, reduces inflammatory injuries leading to tissue
damage in mouse colon ( Håkansson et al. 2006 ). The present
study demonstrated a reduction in ESR, suggesting an anti-
inflammatory action.

Table 4
Adverse effects in rheumatoid arthritis patients.

Active (n) Placebo (n)

Gastro-intestinal disturbances 5 8
Common cold /Influenza 2 7
Skin Rash /Eczema 2 4
Vasculitis 1
Elevated diuresis 1
Back problems 1
Swallowing problems 1
Dizziness 1
Urinary tract infection (UTI) 1
Headache 1
Cyst in left breast 1
Pain in hand 1
Weight gain 1
Sleeping disturbances 1
Elevated blood pressure 1

Total 14 26
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The rose hip powder did not produce side effects different from
what was observed for placebo, when added to the already
initiated standard RA treatment. This safety profile is consistent
with earlier studies on patients with osteoarthritis ( Warholm
et al. 2003 ; Winther et al. 2005 , Christensen et al. 2008 ).

Rose hip was shown to have strong anti-oxidant capacity
compared with other dietary plants ( Halvorsen et al. 2002 ).
Calculated from Halvorsens estimates on different fruits,
vegetables and berries it was estimated that there is more than
a 1000-fold difference in total antioxidant capacity among various
dietary plants with rose hip being the most powerful anti-oxidant
of all investigated plants. Extracts from rose hip were also shown
to reduce the release of reactive oxygen species from polymorpho-
nuclear neutrophils suggesting a protective effect on different
tissues ( Kharazmi and Winther 1999 ; Daels-Rakotoarison et al.
2002 ).

Although the pathophysiological background of RA is not fully
elucidated, reactive oxygen species appears part ofi ts pathogen-
esis (Biemond et al. 1984 ). Cartilage loss occurs as a consequence
of enzymatic degradation by metalloproteinases, the synthesis of
which is enhanced by cytotoxic free radicals such as nitric oxide
(NO) present in the inflamed areas ( Martel-Pelletier et al. 1994 ,
Murrell et al. 1995 ). Total plasma antioxidant capacity was also
reported to be reduced in RA ( Sarban et al. 2005 ) and it is
suggested that anti-oxidants to some extend can prevent
symptoms of RA by modifying cartilage destruction ( Schwager
et al. 2008 ). This hypothesis may also explain why a sustained
vegan diet was observed to reduce the symptom score
and number of tender joints in patients with RA ( Kjeldsen-Kragh
et al. 1991 ) and why a vegan diet rich in antioxidants were
reported to reduce disease activity in patients with RA ( Hänninen
et al. 2000 ).

The only parameter with significant effects already after
3 months of treatment was the HAQ-DI. Since after 6 months
several further outcome measures, such as DAS-28, physician’s
global evaluation, HAQoL and SF-12 physical showed improve-
ment, a delayed onset of effects of the present remedy is
suggested. This is in agreement with observations using other
plant and fish fatty acids which also show a slow but sustained
onset in RA patients ( Leventhal et al. 1993 ; Fortin et al. 1995 ).
The biochemical background for the slow onset still needs to be
clarified. A slow onset and carry over effects were detected in a
study where the present rose hip powder was given to patients
with osteoarthritis ( Winther et al. 2005 ).

From a public health perspective the present results are
interesting since they may guide in developing new therapeutic
approaches for RA with enhanced clinical effectiveness. Particu-
larly in the case of potentially disabling disorders with high
medical and economic burden such as RA such new strategies are
warranted.

In conclusion: The present trial was small and was not to well
powered. And thus, though promising, the values should be taken
with precaution. Therefore, studies with higher sample size and
adequate power for multivariate analysis are warranted. Future
research should also include dose-finding studies and testing of
different rose hip extractions.
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A pre-defined analysis of all 78 patients who participated for at
least 3 month in the trial ( Table 3 ) and analysis of the 74 patients
who completed the trial (data not shown) confirmed these results
essentially. In addition the DAS-28 score difference became
statistically significant.

Several factors were examined as possible predictors or effect
modifiers for the treatment effect: sex, age, BMI, centre and
employment status. None of these factors showed a significant
result (data not shown).

As shown in Table 1 , there were no statistically significant
difference in the pattern of the consumption of analgesics
(paracetamol, tramadol and codeine), NSAID’s, steroids and
DMARD’s at baseline. In addition when the consumption of
medicine during the 6 month treatment period was calculated,
there was no statistically significant change in the consumption of
analgesics, NSAID’s, steroids and metrotrexate or other DMARD’s
in either of the two groups or when comparing groups.

Blood sampling

Additionally blood samples at baseline and 6 months were
analysed. There was no statistically significant change in haemo-
globin, interleukins, tumour necrotic factor alpha (TNF alpha) and
cholesterol level (data not shown). ESR declined in the actively
treated group as compared to the placebo group, P-values for the
ITT population and for patients participating in the study for three
months or more were 0.060 and 0.045, respectively. A similar
trend, although not significant, was observed for CRP (data not
shown).

Adverse effects

There were 14 reports on side effects in the actively treated
group and 26 reports in the placebo group ( Table 4 ). There was
one serious event (vasculitis allergica) in the treatment group
where the code was broken. However, it was not clear whether
this event was related to the study medication as the patient was
also taking a number of other medications. Four patients in the
treatment group dropped out due to adverse effects, compared
with 1 patient in the placebo group ( Fig. 1 ). So far this study did
not detect adverse events of any kind, which can be related to the
present rose hip and seed powder. This seems to be in
correspondence with previous studies of the same powder on
patients with osteoarthritis ( Warholm et al. 2003 ; Winther et al.
2005 ; Christensen et al. 2008 ).

Discussion

The present study suggests some benefit of patients with
RA treated with the present rose hip powder as indicated in the
HAQ-DI and the HAQ Patient Global Scale. The secondary
outcomes DAS-28, Physician’s Global Scale and QoL assessments
RAQoL scores and SF-12 physical support these findings, and no
change in the consumption of analgesics, NSAID’s, steroids and
DMARD’s were observed in any of the two groups during the six
month treatment period.

The clinical relevant change in HAQ-DI score is given as 0.22
(Bruce and Fries 2003 ). The average change in the study was a
decline of 0.10 in the score of actively treated patients and an
increase in the score of 0.04 in the placebo treated group-a
modest, although significant change. For that reason a sub
analysis was applied on the sub fraction of patients (n=21) who
showed a change in HAQ-DI score of 0,22 or more, as the result of
6 month treatment. Fischer’s Exact test yielded a table probability
(p) of 0.040 in favour of active treatment in the ITT population and
of 0.031 in patients who participated in the study for at least
3 month.

There are only few herbal products which were suggested to be
effective in RA. A recent Cochrane review concluded that the
strongest evidence was found for gamma-linolenic acid (GLA)
found in evening primrose oil, borage seed oil and black current
seed oil ( Little and Parson 2000 ). All of the GLA studies found
some improvement in clinical outcomes but study quality was
variable, making it difficult to draw conclusive results. However,
the better quality studies suggested potential relief of pain,
morning stiffness and joint tenderness. In one study where
gamma-linolenic acid was given for 6 month, a time period
comparable to the present study, the number of tender joints
declined by 36% in patients completing the study ( Leventhal et al.
1993 ). The number of tender joints, which is a part of the DAS-28
score used as direct outcome in the present study, declined by 45%
in per protocol patients (p o 0.042). It is interesting to note that
both products contain plant fatty acids and the structure of the
galacto-lipid, GOPO, isolated from the present rose hip powder
has some similarities with gamma-linolenic acid ( Larsen et al.
20 03).

Fish oil is another product of natural origin which has shown
significant improvement in RA. A recent meta-analysis demon-
strated that dietary fish oil supplementation significantly reduced
tender joint count after long term treatment as compared with
placebo ( Fortin et al. 1995 ; Cleland et al. 1988 ). Like the present
rose hip powder, fish oil contains long chain fatty acids which act
anti-inflammatory. It is encouraging to observe that diet both
from fish and from selected plant species can modify the number
of tender joints and symptom score in RA.

An inhibition of neutrophil chemotaxis was earlier shown
using the present rose hip powder and it was further
demonstrated that the inhibitory effect was related to GOPO
(Kharazmi and Winther 1999 , Larsen et al. 2003 ). A recent paper
indicates that this standardized rose hip powder contains
lipophilic COX inhibiting compounds ( Jäger et al. 2007 ). These
findings are further supported by in vivo animal studies showing
an anti-inflammatory and anti-nociceptive activity of fruits from
rose hip ( Orhan et al. 2007 ) and by studies on human articular
cells showing that the present rose hip powder and the
galactolipid GOPO in particular show anti-inflammatory and
chondro-protective properties ( Schwager et al. 2008 ). It was
likewise demonstrated that rose hip, which is rich in bioactive
polyphenoles, reduces inflammatory injuries leading to tissue
damage in mouse colon ( Håkansson et al. 2006 ). The present
study demonstrated a reduction in ESR, suggesting an anti-
inflammatory action.

Table 4
Adverse effects in rheumatoid arthritis patients.

Active (n) Placebo (n)

Gastro-intestinal disturbances 5 8
Common cold /Influenza 2 7
Skin Rash /Eczema 2 4
Vasculitis 1
Elevated diuresis 1
Back problems 1
Swallowing problems 1
Dizziness 1
Urinary tract infection (UTI) 1
Headache 1
Cyst in left breast 1
Pain in hand 1
Weight gain 1
Sleeping disturbances 1
Elevated blood pressure 1

Total 14 26
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The rose hip powder did not produce side effects different from
what was observed for placebo, when added to the already
initiated standard RA treatment. This safety profile is consistent
with earlier studies on patients with osteoarthritis ( Warholm
et al. 2003 ; Winther et al. 2005 , Christensen et al. 2008 ).

Rose hip was shown to have strong anti-oxidant capacity
compared with other dietary plants ( Halvorsen et al. 2002 ).
Calculated from Halvorsens estimates on different fruits,
vegetables and berries it was estimated that there is more than
a 1000-fold difference in total antioxidant capacity among various
dietary plants with rose hip being the most powerful anti-oxidant
of all investigated plants. Extracts from rose hip were also shown
to reduce the release of reactive oxygen species from polymorpho-
nuclear neutrophils suggesting a protective effect on different
tissues ( Kharazmi and Winther 1999 ; Daels-Rakotoarison et al.
2002 ).

Although the pathophysiological background of RA is not fully
elucidated, reactive oxygen species appears part ofi ts pathogen-
esis (Biemond et al. 1984 ). Cartilage loss occurs as a consequence
of enzymatic degradation by metalloproteinases, the synthesis of
which is enhanced by cytotoxic free radicals such as nitric oxide
(NO) present in the inflamed areas ( Martel-Pelletier et al. 1994 ,
Murrell et al. 1995 ). Total plasma antioxidant capacity was also
reported to be reduced in RA ( Sarban et al. 2005 ) and it is
suggested that anti-oxidants to some extend can prevent
symptoms of RA by modifying cartilage destruction ( Schwager
et al. 2008 ). This hypothesis may also explain why a sustained
vegan diet was observed to reduce the symptom score
and number of tender joints in patients with RA ( Kjeldsen-Kragh
et al. 1991 ) and why a vegan diet rich in antioxidants were
reported to reduce disease activity in patients with RA ( Hänninen
et al. 2000 ).

The only parameter with significant effects already after
3 months of treatment was the HAQ-DI. Since after 6 months
several further outcome measures, such as DAS-28, physician’s
global evaluation, HAQoL and SF-12 physical showed improve-
ment, a delayed onset of effects of the present remedy is
suggested. This is in agreement with observations using other
plant and fish fatty acids which also show a slow but sustained
onset in RA patients ( Leventhal et al. 1993 ; Fortin et al. 1995 ).
The biochemical background for the slow onset still needs to be
clarified. A slow onset and carry over effects were detected in a
study where the present rose hip powder was given to patients
with osteoarthritis ( Winther et al. 2005 ).

From a public health perspective the present results are
interesting since they may guide in developing new therapeutic
approaches for RA with enhanced clinical effectiveness. Particu-
larly in the case of potentially disabling disorders with high
medical and economic burden such as RA such new strategies are
warranted.

In conclusion: The present trial was small and was not to well
powered. And thus, though promising, the values should be taken
with precaution. Therefore, studies with higher sample size and
adequate power for multivariate analysis are warranted. Future
research should also include dose-finding studies and testing of
different rose hip extractions.
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A ONE-YEAR SURVEY ON THE USE OF A POWDER
FROM ROSA CANINA LITO IN ACUTE EXACERBATIONS
OF CHRONIC PAIN
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This pilot surveillance included 152 patients with acute exacerbations of chronic pain, 124 (Back group) with
non-specific low back pain (NSLBP), 20 with NSLBP overridden by osteoarthritic pain (Knee-Hip group), and
eight with specific LBP (included in the safety analysis). Patients were recommended the rose hip and seed
powder Litozin R  at a dose providing up to 3 mg of galactolipid/day for up to 54 weeks. Clinical symptoms and
well-being were assessed every 6 weeks. The patients also kept a diary of their pain and the requirement for
rescue medication. Data were analysed by intention to treat with last observation carried forward.

Only 77 patients completed the year of surveillance. Multivariate analysis suggested an appreciable overall
improvement during the surveillance, irrespective of group, and this was reflected for most of the individual
measures in repeated measures ANOVA. The degree and time-course of improvement echoed that seen in
similar surveillances of patients receiving an aqueous extract of Harpagophytum . Multiple regression analyses
indicated that percentage changes from baseline tended to be greater in patients with greater degrees of pain
and disability, but were otherwise largely unrelated to the patients’ characteristics. There were no serious
adverse events.

The rose hip and seed powder, Litozin R , seems to deserve further, more definitive studies as a possible
option in long-term management of NSLBP with or without osteoarthritic pain. Copyright © 2008 John Wiley
& Sons, Ltd.
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INTRODUCTION

Preparations derived from rose hips and seeds were
used in medieval times for rheumatic complaints
(Anonymous, 1998), but because of insufficient clinical
evidence such use has not been recommended in the
German Commission E Monographs (Blumenthal,
1998). Since then, two double-blind randomized
placebo-controlled studies (Warholm et al., 2003; Rein
et al., 2004) of good quality (Chrubasik et al., 2006)
have indicated that there may be some benefit to a
3– 4 month treatment with a preparation of powdered
rose hip and seed. Litozin R , which contains an anti-
inflammatory principle (Winther et al., 1999; Larsen
et al., 2003), is a food additive rather than a pharma-
ceutical. It is presented either as a loose powder, each
gram of which contains 0.3 mg of the coactive marker
galactolipid. A 5 mL teaspoon holds 2.5 g, which can
be mixed, for example into yoghurt. It has also
been supplied in capsules containing 0.5 g (now discon-
tinued) or 0.75 g of the powder. To familiarize our-
selves with the product in a setting with which we were
already familiar, a protocol was adapted that had been
developed in two previous surveillances of an aqueous
extract of Harpagophytum procumbens  (Chrubasik

et al., 2005, 2007a) and it was used to undertake a 1 year
surveillance of patients offered Litozin R  for chronic non-
specific low back pain (NSLBP). The protocol provides
for a baseline assessment and registration and 6 weekly
visits for up to 54 weeks for as long as patients wish to
remain in the surveillance, backed up by diary records
of pain and the requirement for additional medication.

METHODS

The adaptation of the protocol for Litozin R  was
approved by the Ethics Committee of the University
of Freiburg to be in agreement with the German drug
regulatory authority guidelines for post-marketing
surveillance studies. The surveillance was publicized
locally by word of mouth and patients presented to a
clinic of one of the authors (SC). Forty-one patients had
taken part in our surveillance with the Harpagophytum
extract dating back 3–4 years. Patients whose chronic
pain had required treatment for at least 6 months and
who rated their maximum pain in the previous 2 weeks
as at least 5 cm on a 10 cm visual analogue scale were
invited to participate in the surveillance for up to 54 weeks.
After giving written informed consent, 152 received
the Litozin R : in 124 of these (the Back group), the
predominating symptoms were from their non-specific
low back pain (NSLBP) as defined by the IASP
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(Fordyce, 1995); a further 20 (the Knee/Hip group) did
have NSLBP but this was heavily overshadowed by osteo-
arthritic (OA) pain (as defined by the Altman classifica-
tions (1986, 1991), either in the knee (9) patients) or hip
(11 patients); the remaining eight patients, whose low
back pain was attributable to some specific cause, were
included at their insistence, but their data were used
only in the documentation of possible adverse events
(AEs). After the baseline assessments, in the absence
of any formal dosage recommendations, but guided by
the studies cited above, the patients were recommended
a dose of 5 g Litozin R per day or 10 of the 0.5 g cap-
sules. After the first dozen patients had started, the 6-
week reviews indicated that the pain relief was clearly
unacceptable for some, so that, for 75 of the remaining
148 patients, the starting dose was doubled if the pre-
senting symptoms seemed unduly severe or prolonged.
Patients were encouraged to adjust their dose upwards
or downwards according to their symptoms.

Initially and at each of the 6 weekly visits up to
54 weeks, the same outcome variables were recorded
as in the previous surveillances (Chrubasik et al., 2005,
2007a). These consisted of: (i) the Three Item Pain Score
(TIPS), comprising [a] current pain at the time of
investigation, [b] worst pain and [c] average pain in the
preceding 2 weeks, all assessed on a 0–10 visual ana-
logue scale; the Back group gave a TIPS for their back
symptoms and the Knee/Hip group did so for their knee
or hip pain; (the Back group also answered separate
questions about any radiation of pain to their legs which,
together with their TIPS constituted the Pain com-
ponent of the Arhus low back pain score – except for
the exclusion of data on the use of analgesics, because
these were recorded separately); (ii) the Disability com-
ponent of the Arhus low back pain score (though this
may have been influenced to some extent by the knee
or hip pain in the Knee/Hip group); (iii) a modification
of the German version of the Health Assessment
Questionnaire (HAQ) that added a point for each aid
or device that the patient needed to maintain their
quality of life; (iv) a 4-point patient global assessment
(PGA) of effectiveness of treatment (very good, good,
moderate, poor); (v) a 4-point global assessment of
tolerability.

All patients were also given a diary to make morning
recordings of the pain they had experienced on the
preceding day, using a 5-point verbal rating scale (none,
mild, moderate, severe, excruciating) and of additional
pain treatments expressed in paracetamol, diclofenac
or tramadol equivalents based on their recommended
daily dosage. A predetermined standardized question-
naire was used to list any adverse events, to assess their
severity, intensity and to attempt to contribute cause.
The patient and one author (SC) completed the ques-
tionnaire together and the information was subsequently
discussed with another physician not otherwise involved
in the study.

Statistical analysis. The analyses were carried out with
the procedures available in the Statistical Analysis
System Software package (SAS Institute Inc., Cary,
NC). The principal analyses were by Intention to Treat
(ITT) with Last available Observation Carried Forward
(LOCF) to each subsequent time point under con-
sideration. A limited number of subsidiary Per Protocol
analyses were carried out for comparison.

An overall Multivariate Analysis of Variance
(MANOVA: GLM procedure) was carried out on the
available data, from 122 patients in the Back group
and 20 patients in the Knee/Hip group – the patient’s
gender and group being identified by a dummy variable.
The dependent variables were the difference between
the initial and last available score for TIPS, Arhus
Disability and HAQ: the MANOVA examined for any
overall effect and for any differences in effect between
the groups. Repeated measures ANOVAs (also with
dummy variables to allow for group and gender) were
carried out for the individual measures to identify the
individual contributions to any overall change. Linear
multiple regressions were undertaken for changes
between the baseline and each patient’s final assess-
ment, with fixed co-variables comprising initial score,
initial dose, age, gender, body mass index and duration
of acute exacerbation. Weekly averaged daily diary pain
scores data were treated as interval (metric) data: be-
cause of the relatively slow onset of effect, the average
over the first week of treatment was taken as repre-
senting the baseline. The indices were calculated as
percentage changes from the baseline and the medians
of these percentage changes were plotted for each visit.

Patients were classified dichotomously as ‘responders’
or ‘non-responders’ to treatment according the general
criteria suggested by the OMERACT-OARSI Initia-
tive (Pham et al., 2003, 2004) (Textbox 1) but adapted
to the data available to us (Textbox 2). The classifica-
tion of responder versus non-responder according to
the OMERACT-OARSI criteria (Pham et al. 2004)
was cross-tabulated against the PGA as ‘very good
or good’ versus ‘moderate or poor’, and the quality of
agreement was assessed in terms of the kappa value.
The results of inferential testing were presented as
2-sided p values but with no adjustments made for the
numbers of inferential tests.

RESULTS

Table 1 summarizes the baseline characteristics of the
33 men and 109 women whose data contributed to the
assessment of possible effectiveness (there being no
discernible difference between the Back and Knee/
Hip groups. It is noteworthy that the duration of their
propensity to their chronic pain greatly exceeded the
minimum entry requirement of 6 months in almost all
patients. http://www.uniklinik-freiburg.de/rechtsmedizin/
live/forschung/phytomedicine/originalartikel.html.

Figure 1 illustrates the attrition of patients from the
surveillance along with the attritions in our two previ-
ous Harpagophytum studies, which were set up in some-
what different circumstances. Of the 75 patients who
dropped out of the Litozin R  surveillance before 54 weeks,
42 did so because of insufficient pain relief, seven
because they were so free of pain that they thought
continuation pointless, 14 experienced adverse events
[seven were deemed unrelated to the study medication
(including two patients who underwent hip surgery),
seven were deemed possibly related (constipation,
constipation and abdominal complaints, irritable bowel
syndrome, nausea, meteorism, pruritus and abdominal
complaints) or probably related (diarrhoea and abdomi-
nal complaints)] and 12 discontinued for other reasons
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Textbox 2

(see webpage). Patients who had participated in our
previous surveillances seemed no more or less likely
to drop out than those who had not.

Figure 2 shows examples of each week’s average
of the daily pain scores in six individual patients. The
fluctuations seen in individuals were smoothed to
a quasi-exponential curve in the grouped averages.
Figure 3 shows the results of the ITT analysis of mean
weekly average doses taken by the groups who were
started on 5 and 10 g per day of Litozin R . From week
12, the standard errors of the weekly means (SEMs)
varied between 1.86 and 2.58 and the line showing the
t-value expresses the difference between the group

means for each week in terms of the mean of their
SEM. The two groups clearly ‘titrate’ themselves to
a different average dose of Litozin R . The PP analysis
gives an essentially similar picture. Figures 4a and b,
respectively, show the results of the ITT and PP analy-
ses of the averages of the weekly pain scores for the
two dosage groups. Whereas the ITT analysis suggests
that the two groups are using different doses to titrate
themselves to the same average degree of pain, the PP
analysis suggests a difference in pain level between
the patients in the two groups who remain in the
surveillance. The attrition rates from the two groups
were very similar (Fig. 5a), and the difference shown in

Textbox 1
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Table 1. Medians, 25th and 75th centiles for the physical characteristics and baseline
assessments of the 142 patients (33 men and 109 women) who contributed data on possible
effectiveness of LitozinR

Median (25th; 75th centile)

Physical characteristics
)86 ;25(16)sraey( egA

)271 ;261(661)mc( thgieH
)48 ;46(67)gk( thgieW

)7.92 ;5.32(9.62xedni ssam ydoB
Baseline assessments
Duration of propensity to pain (months) 180 (120; 240)
Duration of acute exacerbation (weeks) 24 (12; 56)
Arhus Index

)6.5 ;0.2(1.4niap tnerruC
)2.8 ;3.5(8.6skeew 2 gnidecerp eht ni niap tsroW

Average pain in the preceding 2 weeks 4.7 (3.3; 5.4)
)3.91 ;3.11(4.51xedni erocs eerhT

(1) Pain component of Arhus Index ( n = 122) 22.8 (15.4; 34.3)
)0.02 ;0.11(0.51tnenopmoc ytilibasiD )2(
)0.61 ;0.5( 0.9eriannoitseuQ tnemssessA htlaeH

gender. The improvement was reflected in the repeated
measures ANOVAs for current Pain, TIPS, (Arhus
Disability) and HAQ, but the gender effect was only
significant for HAQ and Arhus Disability. Figure 7 is a
plot the ITT determinations of median values of the
percentage changes from baseline for all four assess-
ments that were included in the MANOVA, along with
the OMERACT-OARSI responder rate. The median
values declined quasi-exponentially to values of between
35% and 65% of baseline, and the OMERACT-OARSI
rose correspondingly to a little over 60%.

There was a reasonable general similarity between
this surveillance and our previous two surveillances
on the aqueous extract of Harpagophytum  in respect
of the time-courses of change in the various assess-
ments. However, little importance can be attached
to the similarities or otherwise because of the uncer-
tainties engendered by the attrition of patients from
the surveillance. The attrition in Litozin R  surveillance
and the first Harpagophytum  surveillance was appreci-
ably greater than in the second Harpagophytum  sur-
veillance (Fig. 1), and correspondingly there was a larger
difference in these two surveillances between the ITT
and PP analyses for each of the component assessments.
This difference, expressed in Fig. 8 in terms of the over-
all OMERACT-OARSI responder rate, gives an indi-
cation of the uncertainty in the estimates and this limits
the importance that can be attached to the compari-
sons between surveillances.

Linear multiple regression indicated that there was a
high positive correlation between the absolute changes
from baseline and the baseline values themselves (the
more the initial pain, the more the relief). Some spuri-
ous positive correlation would have been expected,
because [baseline score – final] is offered to the regres-
sions as the dependent variable and baseline score is
also offered as an independent variable.  Otherwise,
none of the patients’ characteristics seemed to have
much influence except that women tended to show less
improvement in the HAQ and Arhus Disability than
men, as seen in repeated measures ANOVA.

Fifty patients took small amounts of additional
analgesics (mainly NSAIDS) at various times through-
out the year of treatment: 21 of these dropped out

Figure 1. Attrition from the Litozin surveillance and two previ-
ous surveillances with a Harpagophytum  extract.

Fig. 4b arose because the patients who dropped out of
the 10 g group did so at a lower average degree of pain
than those who dropped out of the 5 g group (Fig. 5b).

Of the 924 patient-days for which patients kept diary
records in week 1, the respective percentages with no,
mild, moderate, severe and excruciating pain were 3%,
22%, 48%, 22% and 6%, whereas, for each patient’s
last week of treatment, the respective percentages were
29%, 35%, 24%, 12% and 1%. This is illustrated in
Fig. 6 in terms of histograms of the ITT determinations
of the averages of the weekly average pain scores for
weeks 1, 5, 10, 15, 25, 35 and 50, which is keeping with
Fig. 4a. As the surveillance proceeds, there tends to
be an increase in the lower values at the expense of
the very highest values. The picture is complicated
by the entrainment of values by the integer averages,
reflecting the increasing stability of pain scores during
each week, both for those remaining in the surveillance
and for those who drop out and have their last obser-
vations carried forward. There does not seem to be a
clear dichotomy between patients who respond very
well and patients who do not respond at all.

The MANOVA indicated a significant overall improve-
ment ( p < 0.001) from baseline to the final values of its
included indices with no significant influence of group
(Back versus Knee/Hip) but with a significant effect of
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Figure 3. ITT analysis. Averages of the weekly average doses of
Litozin R taken by the patients who started on 5 g and 10 g. The
t value expresses the difference between the means for the two
groups in terms of the average standard error of the means for
each week.

Figure 4a. ITT analysis. Averages of weekly average diary pain
scores in the groups who started the surveillance on 5 and 10 g
of Litozin R. The t value expresses the difference between the
means for the two groups in terms of the average standard
error of the means for each week.

Figure 2. Examples of individual time-courses of the weekly averages of the daily pain scores.
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Figure 4b. PP analysis. Averages of weekly average diary pain
scores in the groups who started the surveillance on 5 and 10 g
of Litozin R. The t value expresses the difference between the
means for the two groups in terms of the average standard
error of the means for each week.

Figure 5b. Averages of weekly average pain scores in the
patients who dropped out of in the groups who started the
surveillance on 5 and 10 g of Litozin R.

Figure 7. ITT analysis. Time courses of the median percentage changes from baseline of the assessments that were included in the
MANOVA, and the OMERACT-OARSI responder rate.

Figure 5a. Attrition rates of patients who started the surveil-
lance in the groups who started the surveillance on 5 and 10 g
of Litozin R.

Figure 6. ITT analysis. A series of histograms of the averages
of the weekly average pain scores in weeks 1, 5, 10, 15, 25, 35
and 50.
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that they behaved differently from the remainder
either in terms of attrition or improvement during the
surveillance. No clear parallels can be drawn between
the patients in this surveillance and the ‘Inception
Cohort’ described by Carey et al. (2000) or the one
proposed by Costa et al. (2007).

As in the previous surveillances, the absence of a
control group denies us any confidence in attributing
the observed improvements to the substances that
prompted the surveillance. There is no obvious dissimi-
larity between time-courses of improvement in the three
surveillances, given the uncertainties produced by the
quite large attrition rates in the Litozin R  surveillance
and the first Harpagophytum surveillance. Similarity
might indicate some similarity in magnitude of effect,
but it also prompts an unsettling but intriguing specu-
lation. What would have happened if a placebo had
been used in the surveillances, or even if the patients
had simply been offered the same degree of personal
support through supervision and the same encourage-
ment to record their symptoms, which might have
entrained a lifestyle less likely to exacerbate potentially
painful processes and more likely to encourage resolu-
tion that is part of the natural history of exacerbation?
Or what would have happened if they had been left
to their own devices or to whatever support would
otherwise have been available?

The duration of propensity to low back pain (Table 1)
characterizes all of the patients as sufferers from chronic
back pain for whom the prospects for return to normal
function are generally poor (Carey et al., 2000). They
were all experiencing acute exacerbations of varying
duration, although we did not determine how many
of them could be classed as being in ‘unremitting pain’
as defined by Carey et al. (2000). However, if they were
all experiencing an exacerbation, it follows that they
were recruited at a time when their pain was worse
than would be considered usual for them, and that there
would be some expectation of recovery, at least in some.
Although Fig. 4a and b and Fig. 7 give the impression
of a smooth reduction in average pain scores, the scores
in some individual patients fluctuated appreciably. Since

of the surveillance. Only one patient used analgesics
continuously, and was one of two patients who remained
in the surveillance for the full 54 weeks and met the
OMERACT-OARSI criterion for ‘response’ to treat-
ment despite requiring the equivalent of more than
100 mg diclofenac per day during the 6 weeks leading
up to their last visit. (Reclassifying the patients on the
grounds that the response was probably to NSAIDs
rather than Litozin R  made no material difference to the
results displayed in Fig. 5). The other six patients who
were still taking analgesics at the end of the surveillance
(week 54) were using very small amounts (see webpage).

At the 6-week visit 20 of the 142 patients rated the
effectiveness as very good, 49 as good, 48 as moderate
and 19 as poor. When the patients’ final assessments
were considered (at whatever time they ceased to take
part in the study, the corresponding numbers were:
41 very good; 49 good; 27 moderate and 19 poor. The
cross tabulation of patients final perceptions of the
effectiveness of treatment against its tolerability showed
only poor agreement (Cohens kappa 0.25).

Cross-tabulation of the OARSI/OMERACT ‘re-
sponders’ versus ‘non-responders’ against the PGA ‘very
good or good’ versus ‘moderate or poor’ showed about
75% agreement between the two classifications (Cohen’s
kappa 0.42).

Twenty seven patients experienced a total of 33
adverse events of which one was probably related and
32 were possibly related to Litozin R  (see webpage).

DISCUSSION

As in our Harpagophytum surveillances, it is difficult to
judge the external validity of the findings. The patients
were not a representative sample of any easily definable
population, having chosen to respond to largely word
of mouth news that the surveillances were on offer. An
appreciable proportion in this Litozin R  surveillance had
taken part in one or other of our previous Harpagophytum
surveillances, though there was no convincing evidence

Figure 8. Comparing the ITT and PP analyses of the OMERACT-OARSI responder rates during the current surveillances with Litozin R

and the two previous Harpagophytum surveillances.
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scores. four trials were included in this review and two were identified as subgroup analyses.
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study population
The german commission e monograph (blu-
menthal, 1998) summarizes the indications for 
rose hip and seed in traditional medicine which 
include the prevention and treatment of colds 
and influenza-like infections, infectious diseases, 
prophylaxis and therapy of vitamin c deficienci-
es, fever, for increase in the immune mechanism 
during general exhaustion, gastric spasms, gas-
tric acid deficiency, prevention of inflammation 
of the gastric mucosa and gastric ulcers, as ‘sto-
mach tonic’, for intestinal diseases, for diarrhea, 
as prophylaxis of intestinal catarrhs, as a laxa-
tive, for gallstones, gall- and discomforts and 
ailments, diseases and discomforts of the lower 
urinary tract, dropsy, as a ‘tonic for kidneys’, as 
a diuretic, for gout, disorders of uric acid meta-
bolism, arthritis, sciatica, diabetes, inadequate 
peripheral circulation, as an astringent, for lung 
ailments, and as an eye rinse. 

The monograph stated that the effectiveness 
of the herb for most of its claimed applications 
was not documented. investigations in rats and 
rabbits failed to demonstrate an increased diu-
resis and a hypoglycaemic effect, respectively 
(anon., 1998). however, a potent antioxidative 
effect was seen in vitro (anon., 1998). 

The aim of this study was to evaluate whether in 
the meantime clinical research has gained any 
evidence of efficacy for rose hip and seed.

methodes
computerized literature searches were car-
ried out by the authors (medline, pubmed, 
cochrane collaboraTion library, embase 
(ovid technologies) back to 1985 and also ma-
nually to identify randomized controlled studies 
(rcT) investigating preparations of rosa canina 
(‘or’ rosehip ‘or’ rose hip ‘or’ rose hip and seed, 
hagebutte (medline rosa ‘or’ fruit; drug ef-
fects)). The following data were extracted from 
each study: authors’ names; date of publica-
tion; country of origin; type of study, including 
number of study centres; participants (num-
bers, disease(s), characteristics of the study 
population (age, size, weight, gender) ); dura-
tion of acute exacerbation or chronic disease; 
baseline values with details on pain and previ-
ous treatments; additional treatments; types of 
outcome measures; summary statistics; timing 
of outcome assessment; withdrawals and drop-
outs; and adverse events. methodological 
quality and level of evidence were assessed 
as described in a previous review (gagnier et 
al., 2004): Quality items: (a) eligibility criteria 
specified, (b) randomization appropriate, (c) 
treatment allocation concealed, (e) similarity 
at baseline, (f) outcome measures and control 
interventions explicitly described, (g) co-inter-
ventions comparable, (h) outcome measures 
relevant, (i) adverse events and (J) drop-outs 
fully described, (k) sample size based on a priori 
power calculation, (l) intention-to-treat analy-
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the peaks and troughs of such fluctuations were asyn-
chronous (Fig. 2), the averaged scores in the sample
would be expected to decline as observed – simply as
part of the natural history of the disease.

There is relatively good evidence, at least for the short
term, that, as symptomatic relief from the pain of acute
exacerbations, both Litozin R  (Chrubasik et al., 2006)
and Harpagophytum  (Chrubasik et al., 2003a; Gagnier
et al., 2007) do provide demonstrable benefit over
placebo, and that at least one Harpagophytum  product
might claim clinical equivalence with conventional
NSAID treatment (Chrubasik et al., 2002). Whether this
extends to more pronounced or prolonged pain relief with
more protracted treatment remains to be demonstrated.

In its guideline for the management of osteoarthritis
of the hip and knee, the American College of Rheumat-
ology suggests four goals: (i) control of pain; (ii)
improvement in function; (iii) improvement in health-
related quality of life; (iv) avoidance of toxicity (www.
rheumatology.org/publications/guidelines/oa-mgmt/oa-
mgmt.asp?aud=mem). In pursuance of goal (iv) above,
non-pharmacological modes of treatment are heavily
encouraged. Even if Doloteffin R  and Litozin R  contributed
nothing to the observed improvement, the discipline
provided by the protocol of the surveillance may argu-
ably have done so, and this possibility is something to
be pursued. The apparent paucity of side-effects with
Litozin R , as with Harpagophytum  products (Chrubasik
et al., 2006), should encourage more study of the over-
all cost-effectiveness in the management of chronic
musculoskeletal pain, as has been attempted for an-
other herbal medicine Assalix R  (Chrubasik et al., 2001).

Though the surveillance was not intended as a dose-
finding exercise for Litozin R , the data shown in Figs 3–5
are interesting. The sudden reduction in dose after the
6 week visit suggests that the patients did follow advice
to try reducing the dose if their symptoms seemed to
warrant it. The apparent (statistically insignificant) over-
shoot with respect to the final average level is interest-
ing in that it happened both in patients who were started
on 10 g per day and 5 g per day. It is difficult to interpret
the difference in the final plateaux of average dose in
view of the differences between the ITT and PP analyses
of the weekly average pain scores in Fig. 4a and b. How-
ever, it is plausible to conclude that, for some patients
at least, the dose of 5 g per day that has been used in
previous studies will be too small for optimal effect.

The attrition rate of nearly 50% in this surveillance
is higher than the 40% seen in our earlier surveillance
with Dolotefin R  and substantially higher than the 10%
seen in our second one. This justifies more interest in
the comparison between the principal ITT with LOCF
analysis and the subsidiary PP analysis, particularly
because such a large proportion of the ‘drop-outs’
did so because of inadequate pain relief. For instance,
the final response rate by the OMERACT-OARSI
criterion by the PP analysis was 80% as opposed to the
60% seen in the ITT with LOCF analysis (Fig. 8).

In conclusion, though simple surveillances can never
claim to be of sufficiently high scientific quality to warrant
firm therapeutic recommendations, this one has amply
fulfilled our objective of familiarising ourselves with
Litozin R  and raising some interesting questions to pur-
sue in further, more definitive studies.
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study population
The german commission e monograph (blu-
menthal, 1998) summarizes the indications for 
rose hip and seed in traditional medicine which 
include the prevention and treatment of colds 
and influenza-like infections, infectious diseases, 
prophylaxis and therapy of vitamin c deficienci-
es, fever, for increase in the immune mechanism 
during general exhaustion, gastric spasms, gas-
tric acid deficiency, prevention of inflammation 
of the gastric mucosa and gastric ulcers, as ‘sto-
mach tonic’, for intestinal diseases, for diarrhea, 
as prophylaxis of intestinal catarrhs, as a laxa-
tive, for gallstones, gall- and discomforts and 
ailments, diseases and discomforts of the lower 
urinary tract, dropsy, as a ‘tonic for kidneys’, as 
a diuretic, for gout, disorders of uric acid meta-
bolism, arthritis, sciatica, diabetes, inadequate 
peripheral circulation, as an astringent, for lung 
ailments, and as an eye rinse. 

The monograph stated that the effectiveness 
of the herb for most of its claimed applications 
was not documented. investigations in rats and 
rabbits failed to demonstrate an increased diu-
resis and a hypoglycaemic effect, respectively 
(anon., 1998). however, a potent antioxidative 
effect was seen in vitro (anon., 1998). 

The aim of this study was to evaluate whether in 
the meantime clinical research has gained any 
evidence of efficacy for rose hip and seed.

methodes
computerized literature searches were car-
ried out by the authors (medline, pubmed, 
cochrane collaboraTion library, embase 
(ovid technologies) back to 1985 and also ma-
nually to identify randomized controlled studies 
(rcT) investigating preparations of rosa canina 
(‘or’ rosehip ‘or’ rose hip ‘or’ rose hip and seed, 
hagebutte (medline rosa ‘or’ fruit; drug ef-
fects)). The following data were extracted from 
each study: authors’ names; date of publica-
tion; country of origin; type of study, including 
number of study centres; participants (num-
bers, disease(s), characteristics of the study 
population (age, size, weight, gender) ); dura-
tion of acute exacerbation or chronic disease; 
baseline values with details on pain and previ-
ous treatments; additional treatments; types of 
outcome measures; summary statistics; timing 
of outcome assessment; withdrawals and drop-
outs; and adverse events. methodological 
quality and level of evidence were assessed 
as described in a previous review (gagnier et 
al., 2004): Quality items: (a) eligibility criteria 
specified, (b) randomization appropriate, (c) 
treatment allocation concealed, (e) similarity 
at baseline, (f) outcome measures and control 
interventions explicitly described, (g) co-inter-
ventions comparable, (h) outcome measures 
relevant, (i) adverse events and (J) drop-outs 
fully described, (k) sample size based on a priori 
power calculation, (l) intention-to-treat analy-
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table 1. (a) eligibility criteria specified, (B) randomization appropriate, (c) treatment allocation conce-
aled, (e) similarity at baseline, (f) outcome measures and control interventions explicitly described, (g) 
co-interventions comparable, (h) outcome measures relevant, (I) adverse events and (J) drop-outs fully 
described, (K) sample size based on a priori power calculation, (l) intention-to-treat analysis, (n) point 
estimates and measures of variability presented for the primary outcome measure, (o) appropriate 
timing giving a total score (ts) of 13

Phytomedicine
2004; 11: 383–391

a
b
c
e
f
g
h
i
J
k
l
n
o
Ts

n = 112
5 g/day vs placebo

cross-over
over 3 months

oa multiple sites
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
11

80 (subgroup) 145 (subgroup)

osteoarthritis cartilage 2004; 12 suppl 2
curr ther res clin exp

2003; 64: 21–31

n = 100
5 g/day vs placebo

parallel
over 4 months

hip, knee
yes
yes

don‘t know
yes
yes
yes
yes
yes
yes
yes
no
yes
10

n = 94 (112)
5 g/day vs placebo

cross-over
over 3 months

hip, knee
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
no
yes
11

n = 32 (112)
5 g/day vs placebo

cross-over
over 3 months

hand
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
no
yes
11

results
a total of 88 (30 pubmed, 24 medline), citations 
were screened and 4 rcTs identified (warholm 
et al., 2003; rein et al., 2004a, b; winther and 
kharazmi, 2004), however, two were identified 
as subgroup analyses (rein et al., 2004a; win-
ther and kharazmi, 2004). all trials were carried 
out with a powder of the seeds and husks of 
a rosa canina subspecies in patients suffering 
from osteoarthritis. a full description of the stu-
dies is placed on the webpage http://remed-
chrubasik.uniklinikfreiburg. de. The two main 
studies were of high quality (Ts 10, 11, Table 1), 
but not confirmatory. relief of joint pain was 
greater after 3 and 4 months of treatment with 
5 g powder/day compared with placebo, re-
spectively (n = 112, p < 0.01; n = 100, p < 0.05). 
likewise, activities of daily living were more im-
proved and consumption of rescue medication 
was significantly less.

discussion
our systematic review shows that clinical evi-
dence of effectiveness has only been gained in 

the field of osteoarthritis. There is evidence that 
nutritional supplementation with a dry powder 
of a rosa canina subspecies may decrease 
both osteoarthritic pain and the consumption 
of additional synthetic pain medications. The 
proprietary powder has a potent antioxidative
effect (daels-rakotoarison et al., 2002), inhi-
bited chemotaxis and chemiluminescence 
of human peripheral blood neutrophils in vitro 
and reduced certain inflammatory parameters 
in vivo (kharazmi and winther, 1999; winther 
et al., 1999). a galactolipid contributes to the 
antiinflammatory principle (larsen et al., 2003). 
painful arthritis is usually treated with nonsteroi-
dal antiinflammatory drugs (nsaids) (pincus et 
al., 2000), although their use is often associated 
with adverse gastrointestinal events that may 
be life threatening in some patients (smalley 
et al., 1995). The cost of health care resources 
spent on preventing and managing these side-
effects was calculated to be around one ca-
nadian dollar for every day of nsaid treatment 
(rahme et al., 2001). safer therapies are there-
fore required and have led to the introduction 

sis, (n) point estimates and measures of variabi-
lity presented for the primary outcome measu-
re, (o) appropriate timing giving a Total score 
(Ts) of 13; levels of evidence strong – pooling of 
data or at least 2 confirmatory studies (consi-
dering items k and n) demonstrating a clinical 

relevant effect, moderate – consistent findings 
among one confirmatory study with a clinical 
relevant effect and/ or multiple exploratory 
rcTs, insufficient – one low quality rcT, conflic-
ting – inconsistent findings among multiple trials, 
no evidence from trials – no rcTs 

of selective cox-2 inhibitors for the treatment 
of chronic pain (grainger and cicuttini, 2004). 
however, recently, rofecoxib (vioxx®) although 
associated with a statistically significantly lower 
incidence of upper gastrointestinal bleedings 
(watson et al., 2004) was voluntarily withdrawn 
from the market due to increased risk of car-
diovascular events (davies and Jamali, 2004). 
some nutraceuticals may be promising alterna-
tives to synthetic medications in the treatment 
of musculoskeletal pain, although conclusive 
studies are required for all of them: proprietary 
preparations from devil’s claw (gagnier et al., 
2004), willow bark (chrubasik et al., 2000a, b), 
ginger (chrubasik et al., 2005), avocado-soybe-
an (ernst, 2003) and glucosamine supplemented 
with and without shark chondroitin (mcalindon 
et al., 2000). confirmatory studies (considering 
items k and n) are also required for the propri-
etary rose hip and seed preparation in order to 
prove the effectiveness beyond any doubt in 
the treatment of osteoarthritis. more research is 
needed to clarify the other supposed rose hip 
and seed effects.
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table 1. (a) eligibility criteria specified, (B) randomization appropriate, (c) treatment allocation conce-
aled, (e) similarity at baseline, (f) outcome measures and control interventions explicitly described, (g) 
co-interventions comparable, (h) outcome measures relevant, (I) adverse events and (J) drop-outs fully 
described, (K) sample size based on a priori power calculation, (l) intention-to-treat analysis, (n) point 
estimates and measures of variability presented for the primary outcome measure, (o) appropriate 
timing giving a total score (ts) of 13
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results
a total of 88 (30 pubmed, 24 medline), citations 
were screened and 4 rcTs identified (warholm 
et al., 2003; rein et al., 2004a, b; winther and 
kharazmi, 2004), however, two were identified 
as subgroup analyses (rein et al., 2004a; win-
ther and kharazmi, 2004). all trials were carried 
out with a powder of the seeds and husks of 
a rosa canina subspecies in patients suffering 
from osteoarthritis. a full description of the stu-
dies is placed on the webpage http://remed-
chrubasik.uniklinikfreiburg. de. The two main 
studies were of high quality (Ts 10, 11, Table 1), 
but not confirmatory. relief of joint pain was 
greater after 3 and 4 months of treatment with 
5 g powder/day compared with placebo, re-
spectively (n = 112, p < 0.01; n = 100, p < 0.05). 
likewise, activities of daily living were more im-
proved and consumption of rescue medication 
was significantly less.

discussion
our systematic review shows that clinical evi-
dence of effectiveness has only been gained in 

the field of osteoarthritis. There is evidence that 
nutritional supplementation with a dry powder 
of a rosa canina subspecies may decrease 
both osteoarthritic pain and the consumption 
of additional synthetic pain medications. The 
proprietary powder has a potent antioxidative
effect (daels-rakotoarison et al., 2002), inhi-
bited chemotaxis and chemiluminescence 
of human peripheral blood neutrophils in vitro 
and reduced certain inflammatory parameters 
in vivo (kharazmi and winther, 1999; winther 
et al., 1999). a galactolipid contributes to the 
antiinflammatory principle (larsen et al., 2003). 
painful arthritis is usually treated with nonsteroi-
dal antiinflammatory drugs (nsaids) (pincus et 
al., 2000), although their use is often associated 
with adverse gastrointestinal events that may 
be life threatening in some patients (smalley 
et al., 1995). The cost of health care resources 
spent on preventing and managing these side-
effects was calculated to be around one ca-
nadian dollar for every day of nsaid treatment 
(rahme et al., 2001). safer therapies are there-
fore required and have led to the introduction 

sis, (n) point estimates and measures of variabi-
lity presented for the primary outcome measu-
re, (o) appropriate timing giving a Total score 
(Ts) of 13; levels of evidence strong – pooling of 
data or at least 2 confirmatory studies (consi-
dering items k and n) demonstrating a clinical 

relevant effect, moderate – consistent findings 
among one confirmatory study with a clinical 
relevant effect and/ or multiple exploratory 
rcTs, insufficient – one low quality rcT, conflic-
ting – inconsistent findings among multiple trials, 
no evidence from trials – no rcTs 

of selective cox-2 inhibitors for the treatment 
of chronic pain (grainger and cicuttini, 2004). 
however, recently, rofecoxib (vioxx®) although 
associated with a statistically significantly lower 
incidence of upper gastrointestinal bleedings 
(watson et al., 2004) was voluntarily withdrawn 
from the market due to increased risk of car-
diovascular events (davies and Jamali, 2004). 
some nutraceuticals may be promising alterna-
tives to synthetic medications in the treatment 
of musculoskeletal pain, although conclusive 
studies are required for all of them: proprietary 
preparations from devil’s claw (gagnier et al., 
2004), willow bark (chrubasik et al., 2000a, b), 
ginger (chrubasik et al., 2005), avocado-soybe-
an (ernst, 2003) and glucosamine supplemented 
with and without shark chondroitin (mcalindon 
et al., 2000). confirmatory studies (considering 
items k and n) are also required for the propri-
etary rose hip and seed preparation in order to 
prove the effectiveness beyond any doubt in 
the treatment of osteoarthritis. more research is 
needed to clarify the other supposed rose hip 
and seed effects.
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objective: The aim of this study was to determine whether a herbal remedy made from a subspe-
cies of rose-hip (rosa canina) might reduce symptoms of osteoarthritis and consumption of rescue 
medication in patients suffering from osteoarthritis.

methods: ninety-four patients with osteoarthritis of the hip or knee were enrolled in a randomized, 
placebocontrolled, double-blind crossover trial. forty-seven patients were given 5 g of the herbal 
remedy daily for a period of 3 months and the remaining patients were given a similar amount of 
placebo. The group initially treated with placebo was then changed to rose-hip and vice versa for 
another 3-month period. upon inclusion and after 3 weeks and 3 months of each treatment peri-
od, pain, stiffness, disability, and global severity of the disease were scored on a western ontario 
and mcmaster universities (womac) questionnaire. after 3 weeks of treatment, patients, if possib-
le, were allowed to reduce their consumption of ‘rescue medication’. data were analysed on the 
basis of intention to treat.

results: rose-hip resulted in a significant reduction in womac pain (p<0.014) as compared to 
placebo, when testing after 3 weeks of treatment. The consumption of ‘rescue medication’ signi-
ficantly declined as a result of active treatment (p<0.027). womac disability, stiffness, and global 
assessment of severity of the disease were not altered by 3 weeks but decreased significantly 
(p<0.018, p<0.038, and pv0.035, respectively) after 3 months of treatment.

conclusion: The data suggest that the present herbal remedy can alleviate symptoms of oste-
oarthritis and reduce the consumption of ‘rescue medication’.

osteoarthritis is a disease that reaches younger
sportspersons of both sexes, many middle-aged 
people, and the majority of the older populati-
on. it has recently been claimed that long-term 
treatment with glucosamine sulfate can re-
pair the destroyed cartilage, which is normally 
thought to be the main element of the disease 
(1). however, most treatment is still directed 
against symptoms of the disease, such as pain 
and stiffness, which are responsible for the main 
reduction in daily activities often reported in os-
teoarthritis. 

non-steroidal anti-inflammatory drugs (nsaids), 
acetylsalicylic acid, and glucocorticoids are 
often used for treatment of such symptoms, 
although treatments can result in serious side 
effects such as bleeding, gastric erosions, and 
liver and kidney damage (2, 3). cyclooxygena-
se-2 inhibitors, which selectively inhibit the en-
zyme cyclooxygenase, have also exerted unfa-
vourable effects (4) and the daily cost of the 
treatment is still very high. paracetamol, which 
for a decade was regarded as a safe drug, was 
recently reported to enhance the risk of upper 
gastrointestinal problems (5). for these reasons 
there has been a search for new compounds 
that could minimize pain and stiffness without 
the serious side effects mentioned above. vari-
ous herbal remedies, especially extracts of gin-
ger and avo cado/soybean unsaponifiables, 
have shown promising results in patients with 
osteoarthritis (6, 7). more focus on remedies of 
a herbal origin might therefore, in the future, 
change the treatment of patients with oste-
oarthritis by a consumption pattern with fewer 
side effects.

inflammatory cells such as polymorphonuclea-
ted leucocytes participate in inflammation and 
tissue damage by liberating proteolytic and hy-
drophilic enzymes as well as oxygen radicals. 
we have found that a standardized dry pow-
der made from seeds and shells of a subtype 
of rose-hip (rosa canina) reduces the migration 
rate of polymorphonucleated leucocytes in vit-
ro and the serum concentration of c-reactive 
protein in humans (8), an effect unrelated to 
the high vitamin c content of rose-hip (9).

moreover, some of the osteoarthritic volunteers
who participated in these preliminary studies 
claimed that their pain symptoms were drama-
tically reduced after a period of treatment (8).
This encouraged us to investigate whether a 
standardized powder made from the same wild 
type of rose-hip (rosa canina) would alleviate 
symptoms such as pain and stiffness and impro-

ve daily functions in osteoarthritic patients. we 
also wanted to evaluate whether an effect, if 
present, was of sufficient magnitude to influ-
ence the daily consumption of pain relieving 
medicine.

Patients and methods
study population
patients were recruited from the outpatient 
clinics of the department of rheumatology of 
copenhagen university hospital in glostrup and 
of the institute for clinical research. The study 
was approved by the ethics committee of vejle 
and copenhagen counties (no. 9980042 pmc). 
patients were recruited after announcements in 
local newspapers. The primary inclusion criteria 
were age over 35 years and symptomatic knee 
or hip osteoarthritis. osteoarthritis of the knee 
or hip was diagnosed according to the clinical 
and radiological criteria of the american col-
lege of rheumatology (10, 11). major exclusion 
criteria were inflammatory arthritis, fibromyal-
gia, depression, and substantial abnormalities 
in haematological, hepatic, renal, or metabolic 
functions. furthermore, we excluded patients 
who received glucosamine sulfate, chondroitin 
sulfate, intra-articular hyaluronate, or systemic 
or intra-articular glucocorticoids in the 6 weeks 
preceding enrolment.

design and treatment
The study was a randomized, double-blind, pla-
cebocontrolled, crossover trial with three suc-
cessive periods: a 14-day run-in period and two 
subsequent treatment periods of 3 months. af-
ter the run-in period, patients were allocated to 
receive active medication and placebo in ran-
dom order in the two treatment periods (figure 
1). allocation was carried out in blocks of four by 
a computer program. active medication com-
prised biologically standardized rosehip pow-
der (litozin). all capsules were produced from 
the same batch. identical capsules containing 
an inactive powder of similar taste, smell, and 
colour were produced for placebo. The dosa-
ge was a total of 5 g of rose-hip powder ad-
ministered daily as five capsules each of 0.5 g 
of the rose-hip or placebo, to be taken in the 
morning and again in the evening along with 
a meal. compliance with study treatment was 
established by asking the patient about missed
doses and by counting the number of returned
capsules.

The rose-hip powder used has been on the 
market as a herbal remedy in the scandinavian 
countries for almost a decade. it is produced 
from fruits of a selected subtype of rosa cani-

15

warholm o, skaar s, hedman e, molmen hm,  
 eik l. 2003. The effects of a standardized  
 herbal remedy made from a subtype of  
 rosa canina in patients with osteoarthritis:  
 a double-blind, randomized, placebo- 
 controlled clinical trial.
 curr Ther res 64: 21–31.
watson dJ, yu Q, bolognese Ja, reicin as,  
 simon TJ. 2004. The upper gastrointestinal  
 safety of rofecoxib vs. nsaids: an updated  
 combined analysis. curr med res opin 20:  
 1539–1548.

winther k, kharazmi a. 2004. a powder   
 prepared from seeds and shells of subtype  
 of rose-hip rosa canina reduces pain
 in patients with osteoarthritis of the hand  
 – a double blind, placebo-controlled study.  
 osteoarthr cartil 12 (suppl 2): 145.
winther k, rein e, kharazmi a. 1999. The anti- 
 inflammatory properties of rose-hip. inflam- 
 mopharmacology 7: 63–68.

0706

a PoWder made from seeds and shells 
of a rose-hIP suBsPecIes (rosa canina) 
reduces symPtoms of Knee and hIP oste-
oarthrItIs: a randomIzed, douBle-BlInd, 
PlaceBo-controlled clInIcal trIal
K Winther1, K apel2, g thamsborg2

1department of clinical biochemistry, copenhagen county hospital gentofte, and 2department 
of rheumatology, copenhagen county hospital glostrup, university of copenhagen, denmark

objective: The aim of this study was to determine whether a herbal remedy made from a subspe-
cies of rose-hip (rosa canina) might reduce symptoms of osteoarthritis and consumption of rescue 
medication in patients suffering from osteoarthritis.

methods: ninety-four patients with osteoarthritis of the hip or knee were enrolled in a randomized, 
placebocontrolled, double-blind crossover trial. forty-seven patients were given 5 g of the herbal 
remedy daily for a period of 3 months and the remaining patients were given a similar amount of 
placebo. The group initially treated with placebo was then changed to rose-hip and vice versa for 
another 3-month period. upon inclusion and after 3 weeks and 3 months of each treatment peri-
od, pain, stiffness, disability, and global severity of the disease were scored on a western ontario 
and mcmaster universities (womac) questionnaire. after 3 weeks of treatment, patients, if possib-
le, were allowed to reduce their consumption of ‘rescue medication’. data were analysed on the 
basis of intention to treat.

results: rose-hip resulted in a significant reduction in womac pain (p<0.014) as compared to 
placebo, when testing after 3 weeks of treatment. The consumption of ‘rescue medication’ signi-
ficantly declined as a result of active treatment (p<0.027). womac disability, stiffness, and global 
assessment of severity of the disease were not altered by 3 weeks but decreased significantly 
(p<0.018, p<0.038, and pv0.035, respectively) after 3 months of treatment.

conclusion: The data suggest that the present herbal remedy can alleviate symptoms of oste-
oarthritis and reduce the consumption of ‘rescue medication’.

osteoarthritis is a disease that reaches younger
sportspersons of both sexes, many middle-aged 
people, and the majority of the older populati-
on. it has recently been claimed that long-term 
treatment with glucosamine sulfate can re-
pair the destroyed cartilage, which is normally 
thought to be the main element of the disease 
(1). however, most treatment is still directed 
against symptoms of the disease, such as pain 
and stiffness, which are responsible for the main 
reduction in daily activities often reported in os-
teoarthritis. 

non-steroidal anti-inflammatory drugs (nsaids), 
acetylsalicylic acid, and glucocorticoids are 
often used for treatment of such symptoms, 
although treatments can result in serious side 
effects such as bleeding, gastric erosions, and 
liver and kidney damage (2, 3). cyclooxygena-
se-2 inhibitors, which selectively inhibit the en-
zyme cyclooxygenase, have also exerted unfa-
vourable effects (4) and the daily cost of the 
treatment is still very high. paracetamol, which 
for a decade was regarded as a safe drug, was 
recently reported to enhance the risk of upper 
gastrointestinal problems (5). for these reasons 
there has been a search for new compounds 
that could minimize pain and stiffness without 
the serious side effects mentioned above. vari-
ous herbal remedies, especially extracts of gin-
ger and avo cado/soybean unsaponifiables, 
have shown promising results in patients with 
osteoarthritis (6, 7). more focus on remedies of 
a herbal origin might therefore, in the future, 
change the treatment of patients with oste-
oarthritis by a consumption pattern with fewer 
side effects.

inflammatory cells such as polymorphonuclea-
ted leucocytes participate in inflammation and 
tissue damage by liberating proteolytic and hy-
drophilic enzymes as well as oxygen radicals. 
we have found that a standardized dry pow-
der made from seeds and shells of a subtype 
of rose-hip (rosa canina) reduces the migration 
rate of polymorphonucleated leucocytes in vit-
ro and the serum concentration of c-reactive 
protein in humans (8), an effect unrelated to 
the high vitamin c content of rose-hip (9).

moreover, some of the osteoarthritic volunteers
who participated in these preliminary studies 
claimed that their pain symptoms were drama-
tically reduced after a period of treatment (8).
This encouraged us to investigate whether a 
standardized powder made from the same wild 
type of rose-hip (rosa canina) would alleviate 
symptoms such as pain and stiffness and impro-

ve daily functions in osteoarthritic patients. we 
also wanted to evaluate whether an effect, if 
present, was of sufficient magnitude to influ-
ence the daily consumption of pain relieving 
medicine.

Patients and methods
study population
patients were recruited from the outpatient 
clinics of the department of rheumatology of 
copenhagen university hospital in glostrup and 
of the institute for clinical research. The study 
was approved by the ethics committee of vejle 
and copenhagen counties (no. 9980042 pmc). 
patients were recruited after announcements in 
local newspapers. The primary inclusion criteria 
were age over 35 years and symptomatic knee 
or hip osteoarthritis. osteoarthritis of the knee 
or hip was diagnosed according to the clinical 
and radiological criteria of the american col-
lege of rheumatology (10, 11). major exclusion 
criteria were inflammatory arthritis, fibromyal-
gia, depression, and substantial abnormalities 
in haematological, hepatic, renal, or metabolic 
functions. furthermore, we excluded patients 
who received glucosamine sulfate, chondroitin 
sulfate, intra-articular hyaluronate, or systemic 
or intra-articular glucocorticoids in the 6 weeks 
preceding enrolment.

design and treatment
The study was a randomized, double-blind, pla-
cebocontrolled, crossover trial with three suc-
cessive periods: a 14-day run-in period and two 
subsequent treatment periods of 3 months. af-
ter the run-in period, patients were allocated to 
receive active medication and placebo in ran-
dom order in the two treatment periods (figure 
1). allocation was carried out in blocks of four by 
a computer program. active medication com-
prised biologically standardized rosehip pow-
der (litozin). all capsules were produced from 
the same batch. identical capsules containing 
an inactive powder of similar taste, smell, and 
colour were produced for placebo. The dosa-
ge was a total of 5 g of rose-hip powder ad-
ministered daily as five capsules each of 0.5 g 
of the rose-hip or placebo, to be taken in the 
morning and again in the evening along with 
a meal. compliance with study treatment was 
established by asking the patient about missed
doses and by counting the number of returned
capsules.

The rose-hip powder used has been on the 
market as a herbal remedy in the scandinavian 
countries for almost a decade. it is produced 
from fruits of a selected subtype of rosa cani-

1422



warholm o, skaar s, hedman e, molmen hm,  
 eik l. 2003. The effects of a standardized  
 herbal remedy made from a subtype of  
 rosa canina in patients with osteoarthritis:  
 a double-blind, randomized, placebo- 
 controlled clinical trial.
 curr Ther res 64: 21–31.
watson dJ, yu Q, bolognese Ja, reicin as,  
 simon TJ. 2004. The upper gastrointestinal  
 safety of rofecoxib vs. nsaids: an updated  
 combined analysis. curr med res opin 20:  
 1539–1548.

winther k, kharazmi a. 2004. a powder   
 prepared from seeds and shells of subtype  
 of rose-hip rosa canina reduces pain
 in patients with osteoarthritis of the hand  
 – a double blind, placebo-controlled study.  
 osteoarthr cartil 12 (suppl 2): 145.
winther k, rein e, kharazmi a. 1999. The anti- 
 inflammatory properties of rose-hip. inflam- 
 mopharmacology 7: 63–68.

0706

a PoWder made from seeds and shells 
of a rose-hIP suBsPecIes (rosa canina) 
reduces symPtoms of Knee and hIP oste-
oarthrItIs: a randomIzed, douBle-BlInd, 
PlaceBo-controlled clInIcal trIal
K Winther1, K apel2, g thamsborg2

1department of clinical biochemistry, copenhagen county hospital gentofte, and 2department 
of rheumatology, copenhagen county hospital glostrup, university of copenhagen, denmark

objective: The aim of this study was to determine whether a herbal remedy made from a subspe-
cies of rose-hip (rosa canina) might reduce symptoms of osteoarthritis and consumption of rescue 
medication in patients suffering from osteoarthritis.

methods: ninety-four patients with osteoarthritis of the hip or knee were enrolled in a randomized, 
placebocontrolled, double-blind crossover trial. forty-seven patients were given 5 g of the herbal 
remedy daily for a period of 3 months and the remaining patients were given a similar amount of 
placebo. The group initially treated with placebo was then changed to rose-hip and vice versa for 
another 3-month period. upon inclusion and after 3 weeks and 3 months of each treatment peri-
od, pain, stiffness, disability, and global severity of the disease were scored on a western ontario 
and mcmaster universities (womac) questionnaire. after 3 weeks of treatment, patients, if possib-
le, were allowed to reduce their consumption of ‘rescue medication’. data were analysed on the 
basis of intention to treat.

results: rose-hip resulted in a significant reduction in womac pain (p<0.014) as compared to 
placebo, when testing after 3 weeks of treatment. The consumption of ‘rescue medication’ signi-
ficantly declined as a result of active treatment (p<0.027). womac disability, stiffness, and global 
assessment of severity of the disease were not altered by 3 weeks but decreased significantly 
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Patients and methods
study population
patients were recruited from the outpatient 
clinics of the department of rheumatology of 
copenhagen university hospital in glostrup and 
of the institute for clinical research. The study 
was approved by the ethics committee of vejle 
and copenhagen counties (no. 9980042 pmc). 
patients were recruited after announcements in 
local newspapers. The primary inclusion criteria 
were age over 35 years and symptomatic knee 
or hip osteoarthritis. osteoarthritis of the knee 
or hip was diagnosed according to the clinical 
and radiological criteria of the american col-
lege of rheumatology (10, 11). major exclusion 
criteria were inflammatory arthritis, fibromyal-
gia, depression, and substantial abnormalities 
in haematological, hepatic, renal, or metabolic 
functions. furthermore, we excluded patients 
who received glucosamine sulfate, chondroitin 
sulfate, intra-articular hyaluronate, or systemic 
or intra-articular glucocorticoids in the 6 weeks 
preceding enrolment.

design and treatment
The study was a randomized, double-blind, pla-
cebocontrolled, crossover trial with three suc-
cessive periods: a 14-day run-in period and two 
subsequent treatment periods of 3 months. af-
ter the run-in period, patients were allocated to 
receive active medication and placebo in ran-
dom order in the two treatment periods (figure 
1). allocation was carried out in blocks of four by 
a computer program. active medication com-
prised biologically standardized rosehip pow-
der (litozin). all capsules were produced from 
the same batch. identical capsules containing 
an inactive powder of similar taste, smell, and 
colour were produced for placebo. The dosa-
ge was a total of 5 g of rose-hip powder ad-
ministered daily as five capsules each of 0.5 g 
of the rose-hip or placebo, to be taken in the 
morning and again in the evening along with 
a meal. compliance with study treatment was 
established by asking the patient about missed
doses and by counting the number of returned
capsules.

The rose-hip powder used has been on the 
market as a herbal remedy in the scandinavian 
countries for almost a decade. it is produced 
from fruits of a selected subtype of rosa cani-
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na. The plants are always grown in standardized 
fields according to good agricultural practice 
and harvesting takes place only when the fruits 
are mature. immediately after harvesting, the 
fruits are frozen. when the fruits are thawed la-
ter on, a special laser technique is used to en-
sure optimal fruits for the production of powder. 
a computerized technique ensures that the 
drying process never exceeds 40°c and the dry 
powder, which contains elements of the seeds 
as well as the shells of the rose-hip, is controlled 
regarding vitamin and mineral content. patients 
using nsaids regularly were advised to conti-
nue using the same dosage during the entire 
study. however, patients were advised to redu-
ce intake of other analgesics if possible, such as 
paracetamol or synthetic opioids after the first 
3 weeks of each of the two treatment periods. 
during the study period, the patients were ins-
tructed not to change to another generic type 
of the same analgesic or to use similar tablets 
containing a different quantity of the same 
painkiller. neither was patients allowed to start 
up any new type of pain relieving medication. 
The consumption of analgesics was recorded 
daily by the patients in a diary. The change in 
consumption of analgesics, in each of the two 
treatment periods, was estimated by subtrac-
ting the consumption of medication in the past 
2 weeks from that of the initial 2 weeks. no other 
cointerventions for osteoarthritis were allowed 
during the entire study period.

outcome measures
symptoms of osteoarthritis were assessed by 
the western ontario and mcmaster universities 
(womac) osteoarthritis index, a validated, di-
sease-specific questionnaire addressing seve-
rity of joint pain (five questions), stiffness (two 
questions), limitation of physical function (17 
questions), and patients’ global assessment 
of disease severity referring to the 48 h before 
assessment (11). The visual analogue scale 
version of the index was used, that is with the 
patient assessing each question by a 100 mm 
visual analogue scale. a higher womac score 
represents worse symptom severity, with 2500 
mm being the worst possible total score (12).  
womac scores were assessed at the begin-
ning, after 3 weeks, and at the end of each of 
the two treatment periods. womac score of 
joint pain was the primary outcome measure 
together with the consumption of analgesics ta-
ken during the two different treatment periods. 
womac scores of stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity and occurrence of adverse 
events were secondary outcome measures.
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figure 1. flow diagram.

statistical analysis
based on a within-patients sd of 10%, we cal-
culated that a sample size of 90 patients in a 
crossover design would give a power of 90% in 
detecting more than a 15% difference in the 
womac score of joint pain at the 5% level of 
significance. statistical analysis was based on 
the intention-to-treat principle with last obser-
vation carried forward. The wilcoxon test for 
matched pairs was used throughout. subana-
lysis comparing parallel groups was performed 
using the mann–whitney test. data are given as 
mean values ±sd.

results
Patients
a total of 94 patients, comprising 54 women 
(mean age 66 years; range 38–92) and 40 men 
(mean age 65 years; range 48–85) were enrol-
led in the study and randomized to either re-
ceive placebo first and then active treatment 
(group a, n=547) or active treatment first and 
then placebo (group b, n=547). There were no 
significant differences in gender or age on com-

paring the a and b groups (data not given). in 
the entire group the mean body mass index 
(bmi) was 27 kg/m2 (range 19–41). in group a 
the bmi was 27.3 kg/m2 (range 19–39) and in 
group b, 26.6 kg/m2 (range 22–41), a non-signi-
ficant difference. in group a 13 of the patients 
were taking nsaids, 18 paracetamol, 10 synthe-
tic opioids such as tramadol and codeine, and 
19 did not use any rescue medication at all. in 
group b the corresponding numbers of pati-
ents were: nsaid 15, paracetamol 21, synthetic 

opioids 6, and no medication at all 17. These 
values were not significantly different from the 
values reported in group a. There was no signifi-
cant difference in the number of patients drop-
ping out of the study when comparing the two 
different treatments or the a and b groups (for 
details see figure 1). There were no significant 
differences in osteoarthritic characterization on 
comparing the a and b groups, as detailed in 
Table 1. compliance was 92.5% with hyben-vi-
tal and 90.5% with placebo.

table 1. characterization of osteoarthritis.

all patients 
(n=594)

knee osteoarthritis
hip osteoarthritis
hip and knee osteoarthritis

Initial Womac scores
pain
stiffness
adl
pgad

58
21
15

33.7 (19.4)
39.2 (19.4)
35.3 (21.6)
43.9 (24.4)

Placebo–active 
(n=547)

29
11

7

30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

active–Placebo 
(n=547)

29
10
8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

p-value Pa vs. aP

29
10
8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

table 2. Womac scores for pain, stiffness, daily activities (adl), and patients’ evaluation of disease 
severity (Pgad) in all the included patients (n594). data given are mean values with sd in parentheses.

start

pain

stiffness

adl

pgad

33.7 (19.4)
33.7 (19.4)
39.2 (24.4)
39.2 (24.4)
35.3 (21.6)
35.3 (21.6)
43.9 (24.4)
43.9 (24.4)

3 weeks

35.3 (21.5)
29.4 (18.3)
40.0 (24.2)
34.0 (20.5)
39.7 (25.3)
35.9 (27.7)
42.3 (21.2)
39.2 (22.4)

delta value

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

placebo
active
placebo
active
placebo
active
placebo
active

3 months

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

delta value

  5.1 (18.3)1

  7.0 (19.7)3

  5.0 (23.2)
  8.0 (21.6)5

- 20.2 (25.5)
  6.4 (17.5)7

  7.8 (28.8)9

  14.1 (28.1)11

3 weeks

0.014

0.198

0.165

0.682

3 months

0.125

0.038

0.018

0.035

p-value 
placebo vs. active

1pv0.005, 2pv0.001, 3pv0.003, 4pv0.001, 5pv0.006, 6pv0.002, 7pv0.003, 8pv0.004, 9pv0.031, 10pv0.002, 11pv0.001. the p-values 
givenare relative to pretreatment values (initial values).

Primary outcome measure
womac scores for joint pain, for the entire study 
population, are given in Table 2. after 3 weeks of 
active treatment, womac scores for joint pain 
declined from 33.7±19.4 to 29.4±18.3, a delta 
reduction of 7.4±14.9 mm (pv0.001), compared 
to a change from 33.7±19.4 to 35.3±21.5, a del-
ta change of 2.1±16.8 (pv0.299), when placebo 
treatment was given (Table 2). The change com-
paring the two different groups was statistically 
significant at the p<0.014 level. after 3 months 
of treatment, the same pattern was observed, 
although the changes were not statistically sig-
nificant (p<0.125). The percentage of patients 
experiencing a reduction in the womac score 
for joint pain after the initial 3 weeks of treat-

ment was significantly higher when active treat-
ment was given (82%) than when placebo was 
given (49%) (p<0.004) (figure 2). after 3 months 
of treatment, the percentages of responders in 
the two groups, although still in favour of active 
treatment, did not differ significantly. 

diaries of the consumption of ‘rescue medica-
tion’ indicated, in accordance with the study 
design, that the intake of nsaids was unchan-
ged during the two different treatment periods 
(p<0.803) (data not given). a decline of 40% in 
the consumption of paracetamol (data availa-
ble in 21 patients) was observed as a result of 
active treatment (p<0.052).
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The consumption of analgesics was recorded 
daily by the patients in a diary. The change in 
consumption of analgesics, in each of the two 
treatment periods, was estimated by subtrac-
ting the consumption of medication in the past 
2 weeks from that of the initial 2 weeks. no other 
cointerventions for osteoarthritis were allowed 
during the entire study period.

outcome measures
symptoms of osteoarthritis were assessed by 
the western ontario and mcmaster universities 
(womac) osteoarthritis index, a validated, di-
sease-specific questionnaire addressing seve-
rity of joint pain (five questions), stiffness (two 
questions), limitation of physical function (17 
questions), and patients’ global assessment 
of disease severity referring to the 48 h before 
assessment (11). The visual analogue scale 
version of the index was used, that is with the 
patient assessing each question by a 100 mm 
visual analogue scale. a higher womac score 
represents worse symptom severity, with 2500 
mm being the worst possible total score (12).  
womac scores were assessed at the begin-
ning, after 3 weeks, and at the end of each of 
the two treatment periods. womac score of 
joint pain was the primary outcome measure 
together with the consumption of analgesics ta-
ken during the two different treatment periods. 
womac scores of stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity and occurrence of adverse 
events were secondary outcome measures.
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figure 1. flow diagram.

statistical analysis
based on a within-patients sd of 10%, we cal-
culated that a sample size of 90 patients in a 
crossover design would give a power of 90% in 
detecting more than a 15% difference in the 
womac score of joint pain at the 5% level of 
significance. statistical analysis was based on 
the intention-to-treat principle with last obser-
vation carried forward. The wilcoxon test for 
matched pairs was used throughout. subana-
lysis comparing parallel groups was performed 
using the mann–whitney test. data are given as 
mean values ±sd.

results
Patients
a total of 94 patients, comprising 54 women 
(mean age 66 years; range 38–92) and 40 men 
(mean age 65 years; range 48–85) were enrol-
led in the study and randomized to either re-
ceive placebo first and then active treatment 
(group a, n=547) or active treatment first and 
then placebo (group b, n=547). There were no 
significant differences in gender or age on com-

paring the a and b groups (data not given). in 
the entire group the mean body mass index 
(bmi) was 27 kg/m2 (range 19–41). in group a 
the bmi was 27.3 kg/m2 (range 19–39) and in 
group b, 26.6 kg/m2 (range 22–41), a non-signi-
ficant difference. in group a 13 of the patients 
were taking nsaids, 18 paracetamol, 10 synthe-
tic opioids such as tramadol and codeine, and 
19 did not use any rescue medication at all. in 
group b the corresponding numbers of pati-
ents were: nsaid 15, paracetamol 21, synthetic 

opioids 6, and no medication at all 17. These 
values were not significantly different from the 
values reported in group a. There was no signifi-
cant difference in the number of patients drop-
ping out of the study when comparing the two 
different treatments or the a and b groups (for 
details see figure 1). There were no significant 
differences in osteoarthritic characterization on 
comparing the a and b groups, as detailed in 
Table 1. compliance was 92.5% with hyben-vi-
tal and 90.5% with placebo.

table 1. characterization of osteoarthritis.

all patients 
(n=594)

knee osteoarthritis
hip osteoarthritis
hip and knee osteoarthritis

Initial Womac scores
pain
stiffness
adl
pgad

58
21
15

33.7 (19.4)
39.2 (19.4)
35.3 (21.6)
43.9 (24.4)

Placebo–active 
(n=547)

29
11

7

30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

active–Placebo 
(n=547)

29
10
8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

p-value Pa vs. aP

29
10
8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

table 2. Womac scores for pain, stiffness, daily activities (adl), and patients’ evaluation of disease 
severity (Pgad) in all the included patients (n594). data given are mean values with sd in parentheses.

start

pain

stiffness

adl

pgad

33.7 (19.4)
33.7 (19.4)
39.2 (24.4)
39.2 (24.4)
35.3 (21.6)
35.3 (21.6)
43.9 (24.4)
43.9 (24.4)

3 weeks

35.3 (21.5)
29.4 (18.3)
40.0 (24.2)
34.0 (20.5)
39.7 (25.3)
35.9 (27.7)
42.3 (21.2)
39.2 (22.4)

delta value

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

placebo
active
placebo
active
placebo
active
placebo
active

3 months

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

delta value

  5.1 (18.3)1

  7.0 (19.7)3

  5.0 (23.2)
  8.0 (21.6)5

- 20.2 (25.5)
  6.4 (17.5)7

  7.8 (28.8)9

  14.1 (28.1)11

3 weeks

0.014

0.198

0.165

0.682

3 months

0.125

0.038

0.018

0.035

p-value 
placebo vs. active

1pv0.005, 2pv0.001, 3pv0.003, 4pv0.001, 5pv0.006, 6pv0.002, 7pv0.003, 8pv0.004, 9pv0.031, 10pv0.002, 11pv0.001. the p-values 
givenare relative to pretreatment values (initial values).

Primary outcome measure
womac scores for joint pain, for the entire study 
population, are given in Table 2. after 3 weeks of 
active treatment, womac scores for joint pain 
declined from 33.7±19.4 to 29.4±18.3, a delta 
reduction of 7.4±14.9 mm (pv0.001), compared 
to a change from 33.7±19.4 to 35.3±21.5, a del-
ta change of 2.1±16.8 (pv0.299), when placebo 
treatment was given (Table 2). The change com-
paring the two different groups was statistically 
significant at the p<0.014 level. after 3 months 
of treatment, the same pattern was observed, 
although the changes were not statistically sig-
nificant (p<0.125). The percentage of patients 
experiencing a reduction in the womac score 
for joint pain after the initial 3 weeks of treat-

ment was significantly higher when active treat-
ment was given (82%) than when placebo was 
given (49%) (p<0.004) (figure 2). after 3 months 
of treatment, the percentages of responders in 
the two groups, although still in favour of active 
treatment, did not differ significantly. 

diaries of the consumption of ‘rescue medica-
tion’ indicated, in accordance with the study 
design, that the intake of nsaids was unchan-
ged during the two different treatment periods 
(p<0.803) (data not given). a decline of 40% in 
the consumption of paracetamol (data availa-
ble in 21 patients) was observed as a result of 
active treatment (p<0.052).
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version of the index was used, that is with the 
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represents worse symptom severity, with 2500 
mm being the worst possible total score (12).  
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ning, after 3 weeks, and at the end of each of 
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joint pain was the primary outcome measure 
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figure 1. flow diagram.

statistical analysis
based on a within-patients sd of 10%, we cal-
culated that a sample size of 90 patients in a 
crossover design would give a power of 90% in 
detecting more than a 15% difference in the 
womac score of joint pain at the 5% level of 
significance. statistical analysis was based on 
the intention-to-treat principle with last obser-
vation carried forward. The wilcoxon test for 
matched pairs was used throughout. subana-
lysis comparing parallel groups was performed 
using the mann–whitney test. data are given as 
mean values ±sd.

results
Patients
a total of 94 patients, comprising 54 women 
(mean age 66 years; range 38–92) and 40 men 
(mean age 65 years; range 48–85) were enrol-
led in the study and randomized to either re-
ceive placebo first and then active treatment 
(group a, n=547) or active treatment first and 
then placebo (group b, n=547). There were no 
significant differences in gender or age on com-

paring the a and b groups (data not given). in 
the entire group the mean body mass index 
(bmi) was 27 kg/m2 (range 19–41). in group a 
the bmi was 27.3 kg/m2 (range 19–39) and in 
group b, 26.6 kg/m2 (range 22–41), a non-signi-
ficant difference. in group a 13 of the patients 
were taking nsaids, 18 paracetamol, 10 synthe-
tic opioids such as tramadol and codeine, and 
19 did not use any rescue medication at all. in 
group b the corresponding numbers of pati-
ents were: nsaid 15, paracetamol 21, synthetic 

opioids 6, and no medication at all 17. These 
values were not significantly different from the 
values reported in group a. There was no signifi-
cant difference in the number of patients drop-
ping out of the study when comparing the two 
different treatments or the a and b groups (for 
details see figure 1). There were no significant 
differences in osteoarthritic characterization on 
comparing the a and b groups, as detailed in 
Table 1. compliance was 92.5% with hyben-vi-
tal and 90.5% with placebo.

table 1. characterization of osteoarthritis.

all patients 
(n=594)

knee osteoarthritis
hip osteoarthritis
hip and knee osteoarthritis

Initial Womac scores
pain
stiffness
adl
pgad

58
21
15

33.7 (19.4)
39.2 (19.4)
35.3 (21.6)
43.9 (24.4)
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table 2. Womac scores for pain, stiffness, daily activities (adl), and patients’ evaluation of disease 
severity (Pgad) in all the included patients (n594). data given are mean values with sd in parentheses.

start

pain

stiffness

adl

pgad

33.7 (19.4)
33.7 (19.4)
39.2 (24.4)
39.2 (24.4)
35.3 (21.6)
35.3 (21.6)
43.9 (24.4)
43.9 (24.4)

3 weeks

35.3 (21.5)
29.4 (18.3)
40.0 (24.2)
34.0 (20.5)
39.7 (25.3)
35.9 (27.7)
42.3 (21.2)
39.2 (22.4)

delta value

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

placebo
active
placebo
active
placebo
active
placebo
active

3 months

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

delta value

  5.1 (18.3)1

  7.0 (19.7)3

  5.0 (23.2)
  8.0 (21.6)5

- 20.2 (25.5)
  6.4 (17.5)7

  7.8 (28.8)9

  14.1 (28.1)11

3 weeks

0.014

0.198

0.165

0.682

3 months

0.125

0.038

0.018

0.035

p-value 
placebo vs. active

1pv0.005, 2pv0.001, 3pv0.003, 4pv0.001, 5pv0.006, 6pv0.002, 7pv0.003, 8pv0.004, 9pv0.031, 10pv0.002, 11pv0.001. the p-values 
givenare relative to pretreatment values (initial values).

Primary outcome measure
womac scores for joint pain, for the entire study 
population, are given in Table 2. after 3 weeks of 
active treatment, womac scores for joint pain 
declined from 33.7±19.4 to 29.4±18.3, a delta 
reduction of 7.4±14.9 mm (pv0.001), compared 
to a change from 33.7±19.4 to 35.3±21.5, a del-
ta change of 2.1±16.8 (pv0.299), when placebo 
treatment was given (Table 2). The change com-
paring the two different groups was statistically 
significant at the p<0.014 level. after 3 months 
of treatment, the same pattern was observed, 
although the changes were not statistically sig-
nificant (p<0.125). The percentage of patients 
experiencing a reduction in the womac score 
for joint pain after the initial 3 weeks of treat-

ment was significantly higher when active treat-
ment was given (82%) than when placebo was 
given (49%) (p<0.004) (figure 2). after 3 months 
of treatment, the percentages of responders in 
the two groups, although still in favour of active 
treatment, did not differ significantly. 

diaries of the consumption of ‘rescue medica-
tion’ indicated, in accordance with the study 
design, that the intake of nsaids was unchan-
ged during the two different treatment periods 
(p<0.803) (data not given). a decline of 40% in 
the consumption of paracetamol (data availa-
ble in 21 patients) was observed as a result of 
active treatment (p<0.052).
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na. The plants are always grown in standardized 
fields according to good agricultural practice 
and harvesting takes place only when the fruits 
are mature. immediately after harvesting, the 
fruits are frozen. when the fruits are thawed la-
ter on, a special laser technique is used to en-
sure optimal fruits for the production of powder. 
a computerized technique ensures that the 
drying process never exceeds 40°c and the dry 
powder, which contains elements of the seeds 
as well as the shells of the rose-hip, is controlled 
regarding vitamin and mineral content. patients 
using nsaids regularly were advised to conti-
nue using the same dosage during the entire 
study. however, patients were advised to redu-
ce intake of other analgesics if possible, such as 
paracetamol or synthetic opioids after the first 
3 weeks of each of the two treatment periods. 
during the study period, the patients were ins-
tructed not to change to another generic type 
of the same analgesic or to use similar tablets 
containing a different quantity of the same 
painkiller. neither was patients allowed to start 
up any new type of pain relieving medication. 
The consumption of analgesics was recorded 
daily by the patients in a diary. The change in 
consumption of analgesics, in each of the two 
treatment periods, was estimated by subtrac-
ting the consumption of medication in the past 
2 weeks from that of the initial 2 weeks. no other 
cointerventions for osteoarthritis were allowed 
during the entire study period.

outcome measures
symptoms of osteoarthritis were assessed by 
the western ontario and mcmaster universities 
(womac) osteoarthritis index, a validated, di-
sease-specific questionnaire addressing seve-
rity of joint pain (five questions), stiffness (two 
questions), limitation of physical function (17 
questions), and patients’ global assessment 
of disease severity referring to the 48 h before 
assessment (11). The visual analogue scale 
version of the index was used, that is with the 
patient assessing each question by a 100 mm 
visual analogue scale. a higher womac score 
represents worse symptom severity, with 2500 
mm being the worst possible total score (12).  
womac scores were assessed at the begin-
ning, after 3 weeks, and at the end of each of 
the two treatment periods. womac score of 
joint pain was the primary outcome measure 
together with the consumption of analgesics ta-
ken during the two different treatment periods. 
womac scores of stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity and occurrence of adverse 
events were secondary outcome measures.

randomIsatIon
(n=94)

1 Personal reasons
1 started Prednisolon
1 difficulty to swallov
   capsules

1 Personal reasons
1 did not feel that  
   treatment worked

1 Personal reasons
1 acid regurgitation

2 Personal reasons
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figure 1. flow diagram.

statistical analysis
based on a within-patients sd of 10%, we cal-
culated that a sample size of 90 patients in a 
crossover design would give a power of 90% in 
detecting more than a 15% difference in the 
womac score of joint pain at the 5% level of 
significance. statistical analysis was based on 
the intention-to-treat principle with last obser-
vation carried forward. The wilcoxon test for 
matched pairs was used throughout. subana-
lysis comparing parallel groups was performed 
using the mann–whitney test. data are given as 
mean values ±sd.

results
Patients
a total of 94 patients, comprising 54 women 
(mean age 66 years; range 38–92) and 40 men 
(mean age 65 years; range 48–85) were enrol-
led in the study and randomized to either re-
ceive placebo first and then active treatment 
(group a, n=547) or active treatment first and 
then placebo (group b, n=547). There were no 
significant differences in gender or age on com-

paring the a and b groups (data not given). in 
the entire group the mean body mass index 
(bmi) was 27 kg/m2 (range 19–41). in group a 
the bmi was 27.3 kg/m2 (range 19–39) and in 
group b, 26.6 kg/m2 (range 22–41), a non-signi-
ficant difference. in group a 13 of the patients 
were taking nsaids, 18 paracetamol, 10 synthe-
tic opioids such as tramadol and codeine, and 
19 did not use any rescue medication at all. in 
group b the corresponding numbers of pati-
ents were: nsaid 15, paracetamol 21, synthetic 

opioids 6, and no medication at all 17. These 
values were not significantly different from the 
values reported in group a. There was no signifi-
cant difference in the number of patients drop-
ping out of the study when comparing the two 
different treatments or the a and b groups (for 
details see figure 1). There were no significant 
differences in osteoarthritic characterization on 
comparing the a and b groups, as detailed in 
Table 1. compliance was 92.5% with hyben-vi-
tal and 90.5% with placebo.

table 1. characterization of osteoarthritis.

all patients 
(n=594)

knee osteoarthritis
hip osteoarthritis
hip and knee osteoarthritis

Initial Womac scores
pain
stiffness
adl
pgad

58
21
15

33.7 (19.4)
39.2 (19.4)
35.3 (21.6)
43.9 (24.4)

Placebo–active 
(n=547)

29
11
7

30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

active–Placebo 
(n=547)

29
10
8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

p-value Pa vs. aP

29
10

8

37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

table 2. Womac scores for pain, stiffness, daily activities (adl), and patients’ evaluation of disease 
severity (Pgad) in all the included patients (n594). data given are mean values with sd in parentheses.

start

pain

stiffness

adl

pgad

33.7 (19.4)
33.7 (19.4)
39.2 (24.4)
39.2 (24.4)
35.3 (21.6)
35.3 (21.6)
43.9 (24.4)
43.9 (24.4)

3 weeks

35.3 (21.5)
29.4 (18.3)
40.0 (24.2)
34.0 (20.5)
39.7 (25.3)
35.9 (27.7)
42.3 (21.2)
39.2 (22.4)

delta value

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

placebo
active
placebo
active
placebo
active
placebo
active

3 months

  2.1 (16.8)
  7.4 (14.9)2

  3.3 (19.0)
  7.5 (16.7)4

- 20.7 (221.4)
  2.2 (22.7)6

  8.2 (25.1)8

  8.2 (22.6)10

delta value

  5.1 (18.3)1

  7.0 (19.7)3

  5.0 (23.2)
  8.0 (21.6)5

- 20.2 (25.5)
  6.4 (17.5)7

  7.8 (28.8)9

  14.1 (28.1)11

3 weeks

0.014

0.198

0.165

0.682

3 months

0.125

0.038

0.018

0.035

p-value 
placebo vs. active

1pv0.005, 2pv0.001, 3pv0.003, 4pv0.001, 5pv0.006, 6pv0.002, 7pv0.003, 8pv0.004, 9pv0.031, 10pv0.002, 11pv0.001. the p-values 
givenare relative to pretreatment values (initial values).

Primary outcome measure
womac scores for joint pain, for the entire study 
population, are given in Table 2. after 3 weeks of 
active treatment, womac scores for joint pain 
declined from 33.7±19.4 to 29.4±18.3, a delta 
reduction of 7.4±14.9 mm (pv0.001), compared 
to a change from 33.7±19.4 to 35.3±21.5, a del-
ta change of 2.1±16.8 (pv0.299), when placebo 
treatment was given (Table 2). The change com-
paring the two different groups was statistically 
significant at the p<0.014 level. after 3 months 
of treatment, the same pattern was observed, 
although the changes were not statistically sig-
nificant (p<0.125). The percentage of patients 
experiencing a reduction in the womac score 
for joint pain after the initial 3 weeks of treat-

ment was significantly higher when active treat-
ment was given (82%) than when placebo was 
given (49%) (p<0.004) (figure 2). after 3 months 
of treatment, the percentages of responders in 
the two groups, although still in favour of active 
treatment, did not differ significantly. 

diaries of the consumption of ‘rescue medica-
tion’ indicated, in accordance with the study 
design, that the intake of nsaids was unchan-
ged during the two different treatment periods 
(p<0.803) (data not given). a decline of 40% in 
the consumption of paracetamol (data availa-
ble in 21 patients) was observed as a result of 
active treatment (p<0.052).
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figure 2. Percentage of patients experiencing a 
reduction in the Womac score for joint pain after 
3 weeks of treatment in the group initially given 
placebo and in the group initially given active
treatment.

when a mann–whitney subanalysis was applied 
on the consumption of paracetamol in each of 
the two groups, during the first 3 month of treat-
ment, rosehip powder resulted in a significant 
reduction in the number of tablets taken during 
a 2-week period (14.0±24.0; p<0.031) compared 
to an insignificant increase of 7.9±15.5 tablets 
observed as a result of placebo treatment. The 
between-group difference was 51% (p<0.027). 
The consumption of weak opioids (data availa-
ble in only seven patients) showed a similar re-
duction in the consumption during active treat-
ment (p<0.0313) (data not given). as relatively 
fewer patients were taking weak opioids, a sua-
nalysis was not performed on weak opioids.

49 % 82 %

50 –

100 –

 0

(p<0.035) when active treatment was given, 
as compared to placebo. The were no signifi-
cant difference in the alleviation of symptoms 
comparing patients with osteoarthritis of the 
hip to patients with osteoarthritis of the knee. 
as a carry-over effect can blunt the impact of 
treatment in a crossover design, we also analy-
sed, separately, the group initially treated with 
placebo and then actively treated (group a) 
and the group initially given active treatment 
and then placebo (group b). group a showed 
a significant improvement in activities of daily li-
ving (adl) function and a reduction in patients’ 
overall feeling of discomfort from their disease 
patients global assessment of disease severity 
(pgad) after 3 weeks and 3 months of active 
treatment. The impact on pain and stiffness, alt-
hough present, did not attain statistical signifi-
cance (Table 3).

patients in group b showed a statistically sig-
nificant reduction in pain, stiffness, and pgad 
as a result of active treatment. These changes, 
however, did not return to pretreatment levels 
during the following placebo treatment period, 
suggesting carryover (Table 3). a comparison of 
the a and b groups regarding pain and stiffness 
yielded mann–whitney p-values of 0.001 and 
0.016, respectively, when evaluating after the 
initial 3 weeks of treatment. although this com-
parison between groups was still also in favour of 
active treatment after the first 3 months of treat-
ment, statistical significance was not obtained 
and further statistically significant changes in 
womac parameters were not observed when
comparing the initial 3-month periods of the 
two different treatments. an identical pattern 
as described for womac data was also ob-
served for rescue medication (data not given). 
There was no significant difference in dropout 
rate or milder unwanted side effects reported 
during treatment (Table 4).

secondary outcome measures
womac scores for stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity for the entire study popu-
lation are given in Table 2. after 3 months of 
treatment, there was a significant reduction in 
womac symptom scores for stiffness (p<0.037), 
womac scores for limitation of physical func-
tion improved (p<0.018), whereas patients’ 
global assessment of disease severity declined 

table 3. Womac scores for pain, stiffness, daily activity (adl), and patients’ evaluation of disease 
severity (Pgad) in group a (placebo first, then active treatment) and in group B (active treatment 
first, then placebo). data given are mean values with sd in parentheses.

Initial value

group a
pain
stiffness
adl
pgad

group B
pain
stiffness
adl
pgad

(n=547)
30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

(n=547)
37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

3 weeks

34.5 (23.1)
37.1 (25.9)
36.1 (22.3)
40.2 (22.3)

28.9 (19.0)
36.2 (21.7)
38.0 (34.2)
37.6 (23.3)

delta value

- 22.5 (13.6)
- 21.4 (19.3)
- 20.3 (10.5)

  8.1 (23.5)

  9.6 (13.9)9

  8.9 (14.4)13

- 20.4 (28.2)
  6.8 (19.4)18

3 months

36.3 (20.4)
38.0 (23.6)
38.3 (20.3)

48.9 (25.5)6

33.8 (17.6)
39.8 (21.6)
37.0 (18.1)
44.4 (39.3)

delta value

2.3 (14.9)
3.2 (22.8)
2.5 (14.7)
5.2 (29.6)

8.1 (17.4)10

9.2 (21.4)14

5.3 (15.0)(17)

12.6 (28.0)19

3 weeks

29.9 (17.7)
31.4 (19.0)
33.5 (17.6)
41.1 (21.5)

36.0 (20.0)
42.8 (22.4)
43.6 (27.9)
44.5 (20.2)

delta value

  5.1 (15.6)1

  5.9 (19.2)(2)

  5.3 (13.8)4

  9.6 (25.5)7

  7.0 (18.5)11

  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

3 months

31.9 (23.4)
33.8 (25.5)
33.0 (23.0)
38.1 (22.9)

34.9 (20.6)
44.0 (24.5)
45.3 (32.7)
41.5 (19.3)

delta value

  5.9 (21.9)
  6.8 (21.9)(3)

  7.6 (19.9)5

  15.3 (28.6)8

  7.8 (20.9)12
  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

1p<0.042, 2p<0.076, 3p<0.095, 4p<0.002, 5p<0.025, 6p<0.018, 7pv0.022, 8p<0.001, 9p<0.001, 10p<0.011, 11p<0.031, 12p<0.012, 
13p<0.001, 14p<0.022, 15p<0.037, 16p<0.084, 17p<0.068, 18p<0.044, 19p<0.010, 20p<0.049. P-values given are relative to pretreat-
ment values. P-values given in parantheses indicate borderline significance.

table 4. dropout rate and unwanted effects in 
patients after 3 months while on placebo or ac-
tive treatment.

Pla-
cebo

Dropped out during treatment

Reasons for dropout
felt that treatment did not work
for personal reasons
acid regurgitation
difficulty to swallow capsules
started prednisolone treatment
intercurrent surgery
insisted on knowing kind of treatment

Milder unwanted effects reported during
treatment that did not cause withdrawal
frequent voiding
diarrhoea
constipation
short episode of mild urticaria

ac-
tive

p-
value

7

2
3
1
0
0
0
1

1
2
1
0

7

0
3
1
1
1
1
0

3
2
2
1

ns

ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns

discussion
This study shows that a standardized rose-hip 
powder, made from a subtype of rosa canina, 
has a beneficial symptomatic effect in patients 
with knee and hip osteoarthritis. The percen-
tage of patients who reported at least some 
reduction in womac pain after 3 weeks of ac-
tive treatment was 82% compared to a 49% re-
duction in the group treated with placebo. a 
placebo effect of the same magnitude as re-
ported here was also reported in a recent study 
evaluating the impact of a ginger extract on 
pain from osteoarthritis of the knee (6). in that 
study, which reported a 50% reduction in pain 
during placebo compared to a 66% reduc-
tion during active treatment, early testing was 
also performed. The placebo impact, in both 
studies, might have declined if the studies had 
been running for a longer period of time.

we used a validated, disease-specific, and 
very sensitive questionnaire and were able to 
demonstrate a reduction in joint pain and stiff-
ness as well as an improved physical function 
in these patients after treatment with the pre-
sent rose-hip powder. pain that was significant-
ly reduced after 3 weeks of treatment did not 
attain statistical significance when tested after 
3 months. during the course of the 3-month 
treatment period in which the patients recei-
ved active treatment, there was, however, a 
significant reduction in the consumption of tra-
ditional painkillers such as paracetamol and 
synthetic opioids as compared to the group re-

ceiving placebo. we suggest that this change 
in consumption of additional painkillers, which 
patients were allowed to reduce after the first 
3 weeks of treatment, may explain the lack of 
significance when pain was evaluated after 3 
months of treatment. furthermore, the powder 
was well tolerated and did not give rise to any 
serious adverse effects; in fact, stiffness and glo-
bal assessment of disease severity significantly 
declined and daily activities significantly impro-
ved after 3 months of active treatment. our re-
sults are supported by the findings in a recent 
norwegian study in which treatment with pow-
der from the same subtype of rosehip resulted 
in improved joint mobility and less joint pain in 
patients on a waiting list for either hip or knee 
surgery due to osteoarthritis (13).

There are, however, reservations to our conclu-
sion. The dose was possibly not optimal and a 
longterm study is needed to confirm that the 
reduction in symptoms is persistent, and that 
long-term treatment does not result in side ef-
fects different from what was observed with 
placebo.

The present data, however, seem to fit well into
earlier, more basic, reports from our laboratory 
indicating that the present version of rose-hip 
powder, when used in higher doses, reduces 
pain in osteoarthritis and affects mechanisms 
of importance to joint disease (8, 9). it is also 
encouraging to note that in another study ai-
ming to test patients with osteoarthritis, on the 
waiting list for hip or knee replacement, the pre-
sent powder, given in a similar dose, reduced 
pain and improved mobility, suggesting that 
the powder may work in both the early and ate 
stages of osteoarthritis (13).

when responders to treatment were asked 
about the time before some alleviation of pain 
occurred, the earliest response reported was 
within 2 weeks. moreover, a certain carry-over 
effect was demonstrated in the present study, 
and carry-over was also demonstrated in ano-
ther study using the same rosehip powder and 
an identical study design (14). This may indicate 
that the present powder does not work like the 
traditional painkillers normally used in the trea 
ment of osteoarthritis. as reported earlier, one 
mode of action might be an anti-inflammatory 
action mediated by leucocyte neutrophils (8, 
9). indeed, we were able to show that c-rea 
tive protein and also the chemotaxis of neutr 
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figure 2. Percentage of patients experiencing a 
reduction in the Womac score for joint pain after 
3 weeks of treatment in the group initially given 
placebo and in the group initially given active
treatment.

when a mann–whitney subanalysis was applied 
on the consumption of paracetamol in each of 
the two groups, during the first 3 month of treat-
ment, rosehip powder resulted in a significant 
reduction in the number of tablets taken during 
a 2-week period (14.0±24.0; p<0.031) compared 
to an insignificant increase of 7.9±15.5 tablets 
observed as a result of placebo treatment. The 
between-group difference was 51% (p<0.027). 
The consumption of weak opioids (data availa-
ble in only seven patients) showed a similar re-
duction in the consumption during active treat-
ment (p<0.0313) (data not given). as relatively 
fewer patients were taking weak opioids, a sua-
nalysis was not performed on weak opioids.

49 % 82 %

50 –

100 –

 0

(p<0.035) when active treatment was given, 
as compared to placebo. The were no signifi-
cant difference in the alleviation of symptoms 
comparing patients with osteoarthritis of the 
hip to patients with osteoarthritis of the knee. 
as a carry-over effect can blunt the impact of 
treatment in a crossover design, we also analy-
sed, separately, the group initially treated with 
placebo and then actively treated (group a) 
and the group initially given active treatment 
and then placebo (group b). group a showed 
a significant improvement in activities of daily li-
ving (adl) function and a reduction in patients’ 
overall feeling of discomfort from their disease 
patients global assessment of disease severity 
(pgad) after 3 weeks and 3 months of active 
treatment. The impact on pain and stiffness, alt-
hough present, did not attain statistical signifi-
cance (Table 3).

patients in group b showed a statistically sig-
nificant reduction in pain, stiffness, and pgad 
as a result of active treatment. These changes, 
however, did not return to pretreatment levels 
during the following placebo treatment period, 
suggesting carryover (Table 3). a comparison of 
the a and b groups regarding pain and stiffness 
yielded mann–whitney p-values of 0.001 and 
0.016, respectively, when evaluating after the 
initial 3 weeks of treatment. although this com-
parison between groups was still also in favour of 
active treatment after the first 3 months of treat-
ment, statistical significance was not obtained 
and further statistically significant changes in 
womac parameters were not observed when
comparing the initial 3-month periods of the 
two different treatments. an identical pattern 
as described for womac data was also ob-
served for rescue medication (data not given). 
There was no significant difference in dropout 
rate or milder unwanted side effects reported 
during treatment (Table 4).

secondary outcome measures
womac scores for stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity for the entire study popu-
lation are given in Table 2. after 3 months of 
treatment, there was a significant reduction in 
womac symptom scores for stiffness (p<0.037), 
womac scores for limitation of physical func-
tion improved (p<0.018), whereas patients’ 
global assessment of disease severity declined 

table 3. Womac scores for pain, stiffness, daily activity (adl), and patients’ evaluation of disease 
severity (Pgad) in group a (placebo first, then active treatment) and in group B (active treatment 
first, then placebo). data given are mean values with sd in parentheses.

Initial value

group a
pain
stiffness
adl
pgad

group B
pain
stiffness
adl
pgad

(n=547)
30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

(n=547)
37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

3 weeks

34.5 (23.1)
37.1 (25.9)
36.1 (22.3)
40.2 (22.3)

28.9 (19.0)
36.2 (21.7)
38.0 (34.2)
37.6 (23.3)

delta value

- 22.5 (13.6)
- 21.4 (19.3)
- 20.3 (10.5)

  8.1 (23.5)

  9.6 (13.9)9

  8.9 (14.4)13

- 20.4 (28.2)
  6.8 (19.4)18

3 months

36.3 (20.4)
38.0 (23.6)
38.3 (20.3)

48.9 (25.5)6

33.8 (17.6)
39.8 (21.6)
37.0 (18.1)
44.4 (39.3)

delta value

2.3 (14.9)
3.2 (22.8)
2.5 (14.7)
5.2 (29.6)

8.1 (17.4)10

9.2 (21.4)14

5.3 (15.0)(17)

12.6 (28.0)19

3 weeks

29.9 (17.7)
31.4 (19.0)
33.5 (17.6)
41.1 (21.5)

36.0 (20.0)
42.8 (22.4)
43.6 (27.9)
44.5 (20.2)

delta value

  5.1 (15.6)1

  5.9 (19.2)(2)

  5.3 (13.8)4

  9.6 (25.5)7

  7.0 (18.5)11

  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

3 months

31.9 (23.4)
33.8 (25.5)
33.0 (23.0)
38.1 (22.9)

34.9 (20.6)
44.0 (24.5)
45.3 (32.7)
41.5 (19.3)

delta value

  5.9 (21.9)
  6.8 (21.9)(3)

  7.6 (19.9)5

  15.3 (28.6)8

  7.8 (20.9)12
  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

1p<0.042, 2p<0.076, 3p<0.095, 4p<0.002, 5p<0.025, 6p<0.018, 7pv0.022, 8p<0.001, 9p<0.001, 10p<0.011, 11p<0.031, 12p<0.012, 
13p<0.001, 14p<0.022, 15p<0.037, 16p<0.084, 17p<0.068, 18p<0.044, 19p<0.010, 20p<0.049. P-values given are relative to pretreat-
ment values. P-values given in parantheses indicate borderline significance.

table 4. dropout rate and unwanted effects in 
patients after 3 months while on placebo or ac-
tive treatment.

Pla-
cebo

Dropped out during treatment

Reasons for dropout
felt that treatment did not work
for personal reasons
acid regurgitation
difficulty to swallow capsules
started prednisolone treatment
intercurrent surgery
insisted on knowing kind of treatment

Milder unwanted effects reported during
treatment that did not cause withdrawal
frequent voiding
diarrhoea
constipation
short episode of mild urticaria

ac-
tive

p-
value

7

2
3
1
0
0
0
1

1
2
1
0

7

0
3
1
1
1
1
0

3
2
2
1

ns

ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns

discussion
This study shows that a standardized rose-hip 
powder, made from a subtype of rosa canina, 
has a beneficial symptomatic effect in patients 
with knee and hip osteoarthritis. The percen-
tage of patients who reported at least some 
reduction in womac pain after 3 weeks of ac-
tive treatment was 82% compared to a 49% re-
duction in the group treated with placebo. a 
placebo effect of the same magnitude as re-
ported here was also reported in a recent study 
evaluating the impact of a ginger extract on 
pain from osteoarthritis of the knee (6). in that 
study, which reported a 50% reduction in pain 
during placebo compared to a 66% reduc-
tion during active treatment, early testing was 
also performed. The placebo impact, in both 
studies, might have declined if the studies had 
been running for a longer period of time.

we used a validated, disease-specific, and 
very sensitive questionnaire and were able to 
demonstrate a reduction in joint pain and stiff-
ness as well as an improved physical function 
in these patients after treatment with the pre-
sent rose-hip powder. pain that was significant-
ly reduced after 3 weeks of treatment did not 
attain statistical significance when tested after 
3 months. during the course of the 3-month 
treatment period in which the patients recei-
ved active treatment, there was, however, a 
significant reduction in the consumption of tra-
ditional painkillers such as paracetamol and 
synthetic opioids as compared to the group re-

ceiving placebo. we suggest that this change 
in consumption of additional painkillers, which 
patients were allowed to reduce after the first 
3 weeks of treatment, may explain the lack of 
significance when pain was evaluated after 3 
months of treatment. furthermore, the powder 
was well tolerated and did not give rise to any 
serious adverse effects; in fact, stiffness and glo-
bal assessment of disease severity significantly 
declined and daily activities significantly impro-
ved after 3 months of active treatment. our re-
sults are supported by the findings in a recent 
norwegian study in which treatment with pow-
der from the same subtype of rosehip resulted 
in improved joint mobility and less joint pain in 
patients on a waiting list for either hip or knee 
surgery due to osteoarthritis (13).

There are, however, reservations to our conclu-
sion. The dose was possibly not optimal and a 
longterm study is needed to confirm that the 
reduction in symptoms is persistent, and that 
long-term treatment does not result in side ef-
fects different from what was observed with 
placebo.

The present data, however, seem to fit well into
earlier, more basic, reports from our laboratory 
indicating that the present version of rose-hip 
powder, when used in higher doses, reduces 
pain in osteoarthritis and affects mechanisms 
of importance to joint disease (8, 9). it is also 
encouraging to note that in another study ai-
ming to test patients with osteoarthritis, on the 
waiting list for hip or knee replacement, the pre-
sent powder, given in a similar dose, reduced 
pain and improved mobility, suggesting that 
the powder may work in both the early and ate 
stages of osteoarthritis (13).

when responders to treatment were asked 
about the time before some alleviation of pain 
occurred, the earliest response reported was 
within 2 weeks. moreover, a certain carry-over 
effect was demonstrated in the present study, 
and carry-over was also demonstrated in ano-
ther study using the same rosehip powder and 
an identical study design (14). This may indicate 
that the present powder does not work like the 
traditional painkillers normally used in the trea 
ment of osteoarthritis. as reported earlier, one 
mode of action might be an anti-inflammatory 
action mediated by leucocyte neutrophils (8, 
9). indeed, we were able to show that c-rea 
tive protein and also the chemotaxis of neutr 
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figure 2. Percentage of patients experiencing a 
reduction in the Womac score for joint pain after 
3 weeks of treatment in the group initially given 
placebo and in the group initially given active
treatment.

when a mann–whitney subanalysis was applied 
on the consumption of paracetamol in each of 
the two groups, during the first 3 month of treat-
ment, rosehip powder resulted in a significant 
reduction in the number of tablets taken during 
a 2-week period (14.0±24.0; p<0.031) compared 
to an insignificant increase of 7.9±15.5 tablets 
observed as a result of placebo treatment. The 
between-group difference was 51% (p<0.027). 
The consumption of weak opioids (data availa-
ble in only seven patients) showed a similar re-
duction in the consumption during active treat-
ment (p<0.0313) (data not given). as relatively 
fewer patients were taking weak opioids, a sua-
nalysis was not performed on weak opioids.

49 % 82 %

50 –

100 –

 0

(p<0.035) when active treatment was given, 
as compared to placebo. The were no signifi-
cant difference in the alleviation of symptoms 
comparing patients with osteoarthritis of the 
hip to patients with osteoarthritis of the knee. 
as a carry-over effect can blunt the impact of 
treatment in a crossover design, we also analy-
sed, separately, the group initially treated with 
placebo and then actively treated (group a) 
and the group initially given active treatment 
and then placebo (group b). group a showed 
a significant improvement in activities of daily li-
ving (adl) function and a reduction in patients’ 
overall feeling of discomfort from their disease 
patients global assessment of disease severity 
(pgad) after 3 weeks and 3 months of active 
treatment. The impact on pain and stiffness, alt-
hough present, did not attain statistical signifi-
cance (Table 3).

patients in group b showed a statistically sig-
nificant reduction in pain, stiffness, and pgad 
as a result of active treatment. These changes, 
however, did not return to pretreatment levels 
during the following placebo treatment period, 
suggesting carryover (Table 3). a comparison of 
the a and b groups regarding pain and stiffness 
yielded mann–whitney p-values of 0.001 and 
0.016, respectively, when evaluating after the 
initial 3 weeks of treatment. although this com-
parison between groups was still also in favour of 
active treatment after the first 3 months of treat-
ment, statistical significance was not obtained 
and further statistically significant changes in 
womac parameters were not observed when
comparing the initial 3-month periods of the 
two different treatments. an identical pattern 
as described for womac data was also ob-
served for rescue medication (data not given). 
There was no significant difference in dropout 
rate or milder unwanted side effects reported 
during treatment (Table 4).

secondary outcome measures
womac scores for stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity for the entire study popu-
lation are given in Table 2. after 3 months of 
treatment, there was a significant reduction in 
womac symptom scores for stiffness (p<0.037), 
womac scores for limitation of physical func-
tion improved (p<0.018), whereas patients’ 
global assessment of disease severity declined 

table 3. Womac scores for pain, stiffness, daily activity (adl), and patients’ evaluation of disease 
severity (Pgad) in group a (placebo first, then active treatment) and in group B (active treatment 
first, then placebo). data given are mean values with sd in parentheses.

Initial value

group a
pain
stiffness
adl
pgad

group B
pain
stiffness
adl
pgad

(n=547)
30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

(n=547)
37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

3 weeks

34.5 (23.1)
37.1 (25.9)
36.1 (22.3)
40.2 (22.3)

28.9 (19.0)
36.2 (21.7)
38.0 (34.2)
37.6 (23.3)

delta value

- 22.5 (13.6)
- 21.4 (19.3)
- 20.3 (10.5)

  8.1 (23.5)

  9.6 (13.9)9

  8.9 (14.4)13

- 20.4 (28.2)
  6.8 (19.4)18

3 months

36.3 (20.4)
38.0 (23.6)
38.3 (20.3)

48.9 (25.5)6

33.8 (17.6)
39.8 (21.6)
37.0 (18.1)
44.4 (39.3)

delta value

2.3 (14.9)
3.2 (22.8)
2.5 (14.7)
5.2 (29.6)

8.1 (17.4)10

9.2 (21.4)14

5.3 (15.0)(17)

12.6 (28.0)19

3 weeks

29.9 (17.7)
31.4 (19.0)
33.5 (17.6)
41.1 (21.5)

36.0 (20.0)
42.8 (22.4)
43.6 (27.9)
44.5 (20.2)

delta value

  5.1 (15.6)1

  5.9 (19.2)(2)

  5.3 (13.8)4

  9.6 (25.5)7

  7.0 (18.5)11

  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

3 months

31.9 (23.4)
33.8 (25.5)
33.0 (23.0)
38.1 (22.9)

34.9 (20.6)
44.0 (24.5)
45.3 (32.7)
41.5 (19.3)

delta value

  5.9 (21.9)
  6.8 (21.9)(3)

  7.6 (19.9)5

  15.3 (28.6)8

  7.8 (20.9)12
  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

1p<0.042, 2p<0.076, 3p<0.095, 4p<0.002, 5p<0.025, 6p<0.018, 7pv0.022, 8p<0.001, 9p<0.001, 10p<0.011, 11p<0.031, 12p<0.012, 
13p<0.001, 14p<0.022, 15p<0.037, 16p<0.084, 17p<0.068, 18p<0.044, 19p<0.010, 20p<0.049. P-values given are relative to pretreat-
ment values. P-values given in parantheses indicate borderline significance.

table 4. dropout rate and unwanted effects in 
patients after 3 months while on placebo or ac-
tive treatment.

Pla-
cebo

Dropped out during treatment

Reasons for dropout
felt that treatment did not work
for personal reasons
acid regurgitation
difficulty to swallow capsules
started prednisolone treatment
intercurrent surgery
insisted on knowing kind of treatment

Milder unwanted effects reported during
treatment that did not cause withdrawal
frequent voiding
diarrhoea
constipation
short episode of mild urticaria

ac-
tive

p-
value

7

2
3
1
0
0
0
1

1
2
1
0

7

0
3
1
1
1
1
0

3
2
2
1

ns

ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns

discussion
This study shows that a standardized rose-hip 
powder, made from a subtype of rosa canina, 
has a beneficial symptomatic effect in patients 
with knee and hip osteoarthritis. The percen-
tage of patients who reported at least some 
reduction in womac pain after 3 weeks of ac-
tive treatment was 82% compared to a 49% re-
duction in the group treated with placebo. a 
placebo effect of the same magnitude as re-
ported here was also reported in a recent study 
evaluating the impact of a ginger extract on 
pain from osteoarthritis of the knee (6). in that 
study, which reported a 50% reduction in pain 
during placebo compared to a 66% reduc-
tion during active treatment, early testing was 
also performed. The placebo impact, in both 
studies, might have declined if the studies had 
been running for a longer period of time.

we used a validated, disease-specific, and 
very sensitive questionnaire and were able to 
demonstrate a reduction in joint pain and stiff-
ness as well as an improved physical function 
in these patients after treatment with the pre-
sent rose-hip powder. pain that was significant-
ly reduced after 3 weeks of treatment did not 
attain statistical significance when tested after 
3 months. during the course of the 3-month 
treatment period in which the patients recei-
ved active treatment, there was, however, a 
significant reduction in the consumption of tra-
ditional painkillers such as paracetamol and 
synthetic opioids as compared to the group re-

ceiving placebo. we suggest that this change 
in consumption of additional painkillers, which 
patients were allowed to reduce after the first 
3 weeks of treatment, may explain the lack of 
significance when pain was evaluated after 3 
months of treatment. furthermore, the powder 
was well tolerated and did not give rise to any 
serious adverse effects; in fact, stiffness and glo-
bal assessment of disease severity significantly 
declined and daily activities significantly impro-
ved after 3 months of active treatment. our re-
sults are supported by the findings in a recent 
norwegian study in which treatment with pow-
der from the same subtype of rosehip resulted 
in improved joint mobility and less joint pain in 
patients on a waiting list for either hip or knee 
surgery due to osteoarthritis (13).

There are, however, reservations to our conclu-
sion. The dose was possibly not optimal and a 
longterm study is needed to confirm that the 
reduction in symptoms is persistent, and that 
long-term treatment does not result in side ef-
fects different from what was observed with 
placebo.

The present data, however, seem to fit well into
earlier, more basic, reports from our laboratory 
indicating that the present version of rose-hip 
powder, when used in higher doses, reduces 
pain in osteoarthritis and affects mechanisms 
of importance to joint disease (8, 9). it is also 
encouraging to note that in another study ai-
ming to test patients with osteoarthritis, on the 
waiting list for hip or knee replacement, the pre-
sent powder, given in a similar dose, reduced 
pain and improved mobility, suggesting that 
the powder may work in both the early and ate 
stages of osteoarthritis (13).

when responders to treatment were asked 
about the time before some alleviation of pain 
occurred, the earliest response reported was 
within 2 weeks. moreover, a certain carry-over 
effect was demonstrated in the present study, 
and carry-over was also demonstrated in ano-
ther study using the same rosehip powder and 
an identical study design (14). This may indicate 
that the present powder does not work like the 
traditional painkillers normally used in the trea 
ment of osteoarthritis. as reported earlier, one 
mode of action might be an anti-inflammatory 
action mediated by leucocyte neutrophils (8, 
9). indeed, we were able to show that c-rea 
tive protein and also the chemotaxis of neutr 
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figure 2. Percentage of patients experiencing a 
reduction in the Womac score for joint pain after 
3 weeks of treatment in the group initially given 
placebo and in the group initially given active
treatment.

when a mann–whitney subanalysis was applied 
on the consumption of paracetamol in each of 
the two groups, during the first 3 month of treat-
ment, rosehip powder resulted in a significant 
reduction in the number of tablets taken during 
a 2-week period (14.0±24.0; p<0.031) compared 
to an insignificant increase of 7.9±15.5 tablets 
observed as a result of placebo treatment. The 
between-group difference was 51% (p<0.027). 
The consumption of weak opioids (data availa-
ble in only seven patients) showed a similar re-
duction in the consumption during active treat-
ment (p<0.0313) (data not given). as relatively 
fewer patients were taking weak opioids, a sua-
nalysis was not performed on weak opioids.

49 % 82 %

50 –

100 –

 0

(p<0.035) when active treatment was given, 
as compared to placebo. The were no signifi-
cant difference in the alleviation of symptoms 
comparing patients with osteoarthritis of the 
hip to patients with osteoarthritis of the knee. 
as a carry-over effect can blunt the impact of 
treatment in a crossover design, we also analy-
sed, separately, the group initially treated with 
placebo and then actively treated (group a) 
and the group initially given active treatment 
and then placebo (group b). group a showed 
a significant improvement in activities of daily li-
ving (adl) function and a reduction in patients’ 
overall feeling of discomfort from their disease 
patients global assessment of disease severity 
(pgad) after 3 weeks and 3 months of active 
treatment. The impact on pain and stiffness, alt-
hough present, did not attain statistical signifi-
cance (Table 3).

patients in group b showed a statistically sig-
nificant reduction in pain, stiffness, and pgad 
as a result of active treatment. These changes, 
however, did not return to pretreatment levels 
during the following placebo treatment period, 
suggesting carryover (Table 3). a comparison of 
the a and b groups regarding pain and stiffness 
yielded mann–whitney p-values of 0.001 and 
0.016, respectively, when evaluating after the 
initial 3 weeks of treatment. although this com-
parison between groups was still also in favour of 
active treatment after the first 3 months of treat-
ment, statistical significance was not obtained 
and further statistically significant changes in 
womac parameters were not observed when
comparing the initial 3-month periods of the 
two different treatments. an identical pattern 
as described for womac data was also ob-
served for rescue medication (data not given). 
There was no significant difference in dropout 
rate or milder unwanted side effects reported 
during treatment (Table 4).

secondary outcome measures
womac scores for stiffness, limitation of physi-
cal function, and patients’ global assessment 
of disease severity for the entire study popu-
lation are given in Table 2. after 3 months of 
treatment, there was a significant reduction in 
womac symptom scores for stiffness (p<0.037), 
womac scores for limitation of physical func-
tion improved (p<0.018), whereas patients’ 
global assessment of disease severity declined 

table 3. Womac scores for pain, stiffness, daily activity (adl), and patients’ evaluation of disease 
severity (Pgad) in group a (placebo first, then active treatment) and in group B (active treatment 
first, then placebo). data given are mean values with sd in parentheses.

Initial value

group a
pain
stiffness
adl
pgad

group B
pain
stiffness
adl
pgad

(n=547)
30.4 (18.1)
35.6 (22.0)
34.0 (21.1)
43.6 (22.6)

(n=547)
37.0 (20.4)
42.5 (26.2)
36.7 (22.2)
44.3 (26.8)

3 weeks

34.5 (23.1)
37.1 (25.9)
36.1 (22.3)
40.2 (22.3)

28.9 (19.0)
36.2 (21.7)
38.0 (34.2)
37.6 (23.3)

delta value

- 22.5 (13.6)
- 21.4 (19.3)
- 20.3 (10.5)

  8.1 (23.5)

  9.6 (13.9)9

  8.9 (14.4)13

- 20.4 (28.2)
  6.8 (19.4)18

3 months

36.3 (20.4)
38.0 (23.6)
38.3 (20.3)

48.9 (25.5)6

33.8 (17.6)
39.8 (21.6)
37.0 (18.1)
44.4 (39.3)

delta value

2.3 (14.9)
3.2 (22.8)
2.5 (14.7)
5.2 (29.6)

8.1 (17.4)10

9.2 (21.4)14

5.3 (15.0)(17)

12.6 (28.0)19

3 weeks

29.9 (17.7)
31.4 (19.0)
33.5 (17.6)
41.1 (21.5)

36.0 (20.0)
42.8 (22.4)
43.6 (27.9)
44.5 (20.2)

delta value

  5.1 (15.6)1

  5.9 (19.2)(2)

  5.3 (13.8)4

  9.6 (25.5)7

  7.0 (18.5)11

  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

3 months

31.9 (23.4)
33.8 (25.5)
33.0 (23.0)
38.1 (22.9)

34.9 (20.6)
44.0 (24.5)
45.3 (32.7)
41.5 (19.3)

delta value

  5.9 (21.9)
  6.8 (21.9)(3)

  7.6 (19.9)5

  15.3 (28.6)8

  7.8 (20.9)12
  7.8 (18.0)15

- 21.2 (29.1)
  9.3 (27.4)

1p<0.042, 2p<0.076, 3p<0.095, 4p<0.002, 5p<0.025, 6p<0.018, 7pv0.022, 8p<0.001, 9p<0.001, 10p<0.011, 11p<0.031, 12p<0.012, 
13p<0.001, 14p<0.022, 15p<0.037, 16p<0.084, 17p<0.068, 18p<0.044, 19p<0.010, 20p<0.049. P-values given are relative to pretreat-
ment values. P-values given in parantheses indicate borderline significance.

table 4. dropout rate and unwanted effects in 
patients after 3 months while on placebo or ac-
tive treatment.

Pla-
cebo

Dropped out during treatment

Reasons for dropout
felt that treatment did not work
for personal reasons
acid regurgitation
difficulty to swallow capsules
started prednisolone treatment
intercurrent surgery
insisted on knowing kind of treatment

Milder unwanted effects reported during
treatment that did not cause withdrawal
frequent voiding
diarrhoea
constipation
short episode of mild urticaria

ac-
tive

p-
value

7

2
3
1
0
0
0
1

1
2
1
0

7

0
3
1
1
1
1
0

3
2
2
1

ns

ns
ns
ns
ns
ns
ns
ns

ns
ns
ns
ns

discussion
This study shows that a standardized rose-hip 
powder, made from a subtype of rosa canina, 
has a beneficial symptomatic effect in patients 
with knee and hip osteoarthritis. The percen-
tage of patients who reported at least some 
reduction in womac pain after 3 weeks of ac-
tive treatment was 82% compared to a 49% re-
duction in the group treated with placebo. a 
placebo effect of the same magnitude as re-
ported here was also reported in a recent study 
evaluating the impact of a ginger extract on 
pain from osteoarthritis of the knee (6). in that 
study, which reported a 50% reduction in pain 
during placebo compared to a 66% reduc-
tion during active treatment, early testing was 
also performed. The placebo impact, in both 
studies, might have declined if the studies had 
been running for a longer period of time.

we used a validated, disease-specific, and 
very sensitive questionnaire and were able to 
demonstrate a reduction in joint pain and stiff-
ness as well as an improved physical function 
in these patients after treatment with the pre-
sent rose-hip powder. pain that was significant-
ly reduced after 3 weeks of treatment did not 
attain statistical significance when tested after 
3 months. during the course of the 3-month 
treatment period in which the patients recei-
ved active treatment, there was, however, a 
significant reduction in the consumption of tra-
ditional painkillers such as paracetamol and 
synthetic opioids as compared to the group re-

ceiving placebo. we suggest that this change 
in consumption of additional painkillers, which 
patients were allowed to reduce after the first 
3 weeks of treatment, may explain the lack of 
significance when pain was evaluated after 3 
months of treatment. furthermore, the powder 
was well tolerated and did not give rise to any 
serious adverse effects; in fact, stiffness and glo-
bal assessment of disease severity significantly 
declined and daily activities significantly impro-
ved after 3 months of active treatment. our re-
sults are supported by the findings in a recent 
norwegian study in which treatment with pow-
der from the same subtype of rosehip resulted 
in improved joint mobility and less joint pain in 
patients on a waiting list for either hip or knee 
surgery due to osteoarthritis (13).

There are, however, reservations to our conclu-
sion. The dose was possibly not optimal and a 
longterm study is needed to confirm that the 
reduction in symptoms is persistent, and that 
long-term treatment does not result in side ef-
fects different from what was observed with 
placebo.

The present data, however, seem to fit well into
earlier, more basic, reports from our laboratory 
indicating that the present version of rose-hip 
powder, when used in higher doses, reduces 
pain in osteoarthritis and affects mechanisms 
of importance to joint disease (8, 9). it is also 
encouraging to note that in another study ai-
ming to test patients with osteoarthritis, on the 
waiting list for hip or knee replacement, the pre-
sent powder, given in a similar dose, reduced 
pain and improved mobility, suggesting that 
the powder may work in both the early and ate 
stages of osteoarthritis (13).

when responders to treatment were asked 
about the time before some alleviation of pain 
occurred, the earliest response reported was 
within 2 weeks. moreover, a certain carry-over 
effect was demonstrated in the present study, 
and carry-over was also demonstrated in ano-
ther study using the same rosehip powder and 
an identical study design (14). This may indicate 
that the present powder does not work like the 
traditional painkillers normally used in the trea 
ment of osteoarthritis. as reported earlier, one 
mode of action might be an anti-inflammatory 
action mediated by leucocyte neutrophils (8, 
9). indeed, we were able to show that c-rea 
tive protein and also the chemotaxis of neutr 
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phil leucocytes were decreased in vitro as well 
as in vivo, using concentrations of the present 
subtype of rose-hip, comparable to the dose 
used in this study (8, 9). chemotaxis of leuco-
cyte neutrophils also significantly declined 
when measured in a subfraction of the present 
patients (15). it seems likely therefore that one 
mechanism of the present powder might be of 
an anti-inflammatory origin. indeed, the anti-
inflammatory hypothesis seems to be receiving 
increased attention. we have shown that the 
anti-inflammatory impact of the present sub-
type of rose-hip was not related to vitamin c 
and suggested that another possibly unknown 
active ingredient might be found in the rosehip 
powder (8). an active ingredient that can inhibit 
the chemotaxis of human neutrophil leucocytes 
has been isolated recently from the present sub-
type of rose-hip, making the anti-inflammatory 
hypothesis more likely (16). a framingham stu-
dy and, more recently, a danish study indicate 
that patients with osteoarthritis might benefit 
from vitamin c (17, 18). as the present powder 
is rich in natural vitamin c, an additional me-
chanism might be of vitamin c origin. 

The powder does not seem to be involved in 
the arachidonic acid pathway as platelet ag-
gregation was not affected when the powder 
was tested in healthy volunteers and patients 
on warfarin treatment (19).
This is different from the anti-inflammatory agents 
referred to in the introduction of this paper and 
we suggest that this might help to explain why 
side effects in this study were comparable to 
that of the placebo. 

in summary, we suggest that the present stan-
dardized powder, made from a subtype of rosa 
canina, can alleviate pain to an extent that can 
influence the consumption of rescue medica-
tion. it should be emphasized that the present 
data may not apply to any type of rose-hip, as 
species can be different regarding biological 
activity (20). further research should aim to find 
the optimal dose, test the impact of long-term 
treatment and compare that with the impact 
of nsaids, and evaluate the biological activity 
of different subtypes of rosehip.
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inflammation. The double-blind, placebocontrolled, crossover study reported here examined the 
effect of hyben vital, a herbal remedy made from a subtype of rosa canina and recently 
reported to have anti-inflammatory properties, on the symptoms of osteoarthritis. one hundred 
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vital 5 g daily or an identical placebo for 3 months, followed immediately by the alternative 
treatment. The patients assessed changes in joint pain and stiffness after each treatment period 
on a 5-point categorical scale. general wellbeing, including mood, sleep quality and energy 
were also assessed and recorded in a personal diary.
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phil leucocytes were decreased in vitro as well 
as in vivo, using concentrations of the present 
subtype of rose-hip, comparable to the dose 
used in this study (8, 9). chemotaxis of leuco-
cyte neutrophils also significantly declined 
when measured in a subfraction of the present 
patients (15). it seems likely therefore that one 
mechanism of the present powder might be of 
an anti-inflammatory origin. indeed, the anti-
inflammatory hypothesis seems to be receiving 
increased attention. we have shown that the 
anti-inflammatory impact of the present sub-
type of rose-hip was not related to vitamin c 
and suggested that another possibly unknown 
active ingredient might be found in the rosehip 
powder (8). an active ingredient that can inhibit 
the chemotaxis of human neutrophil leucocytes 
has been isolated recently from the present sub-
type of rose-hip, making the anti-inflammatory 
hypothesis more likely (16). a framingham stu-
dy and, more recently, a danish study indicate 
that patients with osteoarthritis might benefit 
from vitamin c (17, 18). as the present powder 
is rich in natural vitamin c, an additional me-
chanism might be of vitamin c origin. 

The powder does not seem to be involved in 
the arachidonic acid pathway as platelet ag-
gregation was not affected when the powder 
was tested in healthy volunteers and patients 
on warfarin treatment (19).
This is different from the anti-inflammatory agents 
referred to in the introduction of this paper and 
we suggest that this might help to explain why 
side effects in this study were comparable to 
that of the placebo. 

in summary, we suggest that the present stan-
dardized powder, made from a subtype of rosa 
canina, can alleviate pain to an extent that can 
influence the consumption of rescue medica-
tion. it should be emphasized that the present 
data may not apply to any type of rose-hip, as 
species can be different regarding biological 
activity (20). further research should aim to find 
the optimal dose, test the impact of long-term 
treatment and compare that with the impact 
of nsaids, and evaluate the biological activity 
of different subtypes of rosehip.
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treatment. The patients assessed changes in joint pain and stiffness after each treatment period 
on a 5-point categorical scale. general wellbeing, including mood, sleep quality and energy 
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phil leucocytes were decreased in vitro as well 
as in vivo, using concentrations of the present 
subtype of rose-hip, comparable to the dose 
used in this study (8, 9). chemotaxis of leuco-
cyte neutrophils also significantly declined 
when measured in a subfraction of the present 
patients (15). it seems likely therefore that one 
mechanism of the present powder might be of 
an anti-inflammatory origin. indeed, the anti-
inflammatory hypothesis seems to be receiving 
increased attention. we have shown that the 
anti-inflammatory impact of the present sub-
type of rose-hip was not related to vitamin c 
and suggested that another possibly unknown 
active ingredient might be found in the rosehip 
powder (8). an active ingredient that can inhibit 
the chemotaxis of human neutrophil leucocytes 
has been isolated recently from the present sub-
type of rose-hip, making the anti-inflammatory 
hypothesis more likely (16). a framingham stu-
dy and, more recently, a danish study indicate 
that patients with osteoarthritis might benefit 
from vitamin c (17, 18). as the present powder 
is rich in natural vitamin c, an additional me-
chanism might be of vitamin c origin. 

The powder does not seem to be involved in 
the arachidonic acid pathway as platelet ag-
gregation was not affected when the powder 
was tested in healthy volunteers and patients 
on warfarin treatment (19).
This is different from the anti-inflammatory agents 
referred to in the introduction of this paper and 
we suggest that this might help to explain why 
side effects in this study were comparable to 
that of the placebo. 

in summary, we suggest that the present stan-
dardized powder, made from a subtype of rosa 
canina, can alleviate pain to an extent that can 
influence the consumption of rescue medica-
tion. it should be emphasized that the present 
data may not apply to any type of rose-hip, as 
species can be different regarding biological 
activity (20). further research should aim to find 
the optimal dose, test the impact of long-term 
treatment and compare that with the impact 
of nsaids, and evaluate the biological activity 
of different subtypes of rosehip.
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population, involves the alleviation of symptoms such as pain and stiffness, and the reduction of 
inflammation. The double-blind, placebocontrolled, crossover study reported here examined the 
effect of hyben vital, a herbal remedy made from a subtype of rosa canina and recently 
reported to have anti-inflammatory properties, on the symptoms of osteoarthritis. one hundred 
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phil leucocytes were decreased in vitro as well 
as in vivo, using concentrations of the present 
subtype of rose-hip, comparable to the dose 
used in this study (8, 9). chemotaxis of leuco-
cyte neutrophils also significantly declined 
when measured in a subfraction of the present 
patients (15). it seems likely therefore that one 
mechanism of the present powder might be of 
an anti-inflammatory origin. indeed, the anti-
inflammatory hypothesis seems to be receiving 
increased attention. we have shown that the 
anti-inflammatory impact of the present sub-
type of rose-hip was not related to vitamin c 
and suggested that another possibly unknown 
active ingredient might be found in the rosehip 
powder (8). an active ingredient that can inhibit 
the chemotaxis of human neutrophil leucocytes 
has been isolated recently from the present sub-
type of rose-hip, making the anti-inflammatory 
hypothesis more likely (16). a framingham stu-
dy and, more recently, a danish study indicate 
that patients with osteoarthritis might benefit 
from vitamin c (17, 18). as the present powder 
is rich in natural vitamin c, an additional me-
chanism might be of vitamin c origin. 

The powder does not seem to be involved in 
the arachidonic acid pathway as platelet ag-
gregation was not affected when the powder 
was tested in healthy volunteers and patients 
on warfarin treatment (19).
This is different from the anti-inflammatory agents 
referred to in the introduction of this paper and 
we suggest that this might help to explain why 
side effects in this study were comparable to 
that of the placebo. 

in summary, we suggest that the present stan-
dardized powder, made from a subtype of rosa 
canina, can alleviate pain to an extent that can 
influence the consumption of rescue medica-
tion. it should be emphasized that the present 
data may not apply to any type of rose-hip, as 
species can be different regarding biological 
activity (20). further research should aim to find 
the optimal dose, test the impact of long-term 
treatment and compare that with the impact 
of nsaids, and evaluate the biological activity 
of different subtypes of rosehip.
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abstract
The treatment of osteoarthritis, a disease that eventually affects the majority of the older 
population, involves the alleviation of symptoms such as pain and stiffness, and the reduction of 
inflammation. The double-blind, placebocontrolled, crossover study reported here examined the 
effect of hyben vital, a herbal remedy made from a subtype of rosa canina and recently 
reported to have anti-inflammatory properties, on the symptoms of osteoarthritis. one hundred 
and twelve patients with osteoarthritis were randomly allocated to treatment with either hyben 
vital 5 g daily or an identical placebo for 3 months, followed immediately by the alternative 
treatment. The patients assessed changes in joint pain and stiffness after each treatment period 
on a 5-point categorical scale. general wellbeing, including mood, sleep quality and energy 
were also assessed and recorded in a personal diary.
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The results in the two arms of the crossover differed markedly. group a (placebo first) showed 
significantly more improvement from hyben vital than from placebo, po0:0078 for pain 
ando0:0025 for stiffness. but group b (hyben vital first) revealed a positive effect of the same 
order as for hyben vital in group a, not only from the active drug, but also from placebo 
(difference not significant). an identical pattern was observed when we evaluated general 
wellbeing from the diary records. when patients, on the basis of reduction in joint pain, were 
divided into responders and nonresponders, the first 3 months of active treatment (group a) 
showed a response rate of 31/47 (66%) compared to that of placebo (group b) 18/50 (36%), 
po0:0185: no major side effects occurred in either group. The data indicate that hyben vital 
reduces the symptoms of osteoarthritis. we interpret the marked differences in the responses of 
the two groups as indicating a strong ‘‘carryover’’ effect of hyben vital.
© 2004 elsevier gmbh. all rights reserved.

Introduction
inflammatory cells such as polymorphonuclear 
leukocytes are known to be causally involved 
in inflammation, in pain and tissue damage. 
The damage is caused by release of proteo-
lytic and hydrophilic enzymes as well as toxic, 
reactive oxygen radicals derived from cells 
activated in the tissues and joints (harris, 1988). 
The non-surgical therapy of osteoarthritis, a di-
sease that attacks many of the middle-aged 
and the majority of the older population, invol-
ves alleviation of the symptoms associated with 
the disease, such as pain and stiffness, and the 
reduction of inflammation. acetylsalicylic acid 
and a range of non-steroidal anti-inflammato-
ry drugs including ibuprophen, indomethacin 
and naproxen, as well as glucocorticoids, have 
been used for the treatment of arthritis (hoch-
berg et al., 1995; vane and botting, 1998). These 
drugs have a variety of toxic and unwanted ef-
fects, including interference with haemostasis, 
gastric erosion and adverse effects on the liver 
and kidneys (hochberg et al., 1995; vane and 
botting, 1998). selective inhibitors of the cyc-
looxygenase- 2 system have recently shown 
promising analgesic and anti-inflammatory 
properties, without the side effects mentioned. 
They are, however, still expensive and a nega-
tive effect on the circulatory system cannot be 
excluded (mukherjee et al., 2001). recently, 
acetaminophen was shown to worsen the risk of 
upper gastrointestinal complications (rodrigues 
and hernandes- diaz, 2001). There is, therefore, 
still a need for a safe, low-cost remedy for the 
long-term treatment of symptoms in osteoarth-
ritis. we have earlier shown that a standardised 
dry powder, hyben vital, made from the hips of 
a particular subtype of rosa canina, reduced 
both chemotaxis and the generation of oxygen 
radicals in polymorphonuclear cells (winther et 
al., 1999; kharazmi and winther, 1999). 

The plants used for the current preparation of 
hyben vital powder are grown in standardised 
fields according to good agricultural practice. 

harvesting takes place when the fruits are ma-
ture and all fruits are brought to freezing facili-
ties without delay. later, the selection of opti-
mal fruits for production of the powder is made 
by a laser technique and the temperature of 
the subsequent controlled drying process never 
exceeds 40 c. The powder contains seeds as 
well as husks (rosae pseudofructus cum fruc-
tibus) from a certain subtype of r. canina, by 
name liTo, and is finally standardised to contain 
at least 500 mg vitamin c per 100 g hyben vital 
powder. further constituents are: pectins (to-
tal) 58.0 mg/g, b-carotene 57.9 mg/kg, b-sitos-
terol 0.5 mg/g, folic acid 1.6 mg/kg, vitamin e 
4.6 mg/100 g, mg 170 mg/100 g, zn 1.0 mg/100 
g, copper 10.9 mg/100 g and non-quantified 
but reported flavonoids. The antiinflammato-
ry effect of the powder is not related to the 
well-known high vitamin c content of rose hip 
extracts (kharazmi and winther, 1999). but we 
have earlier shown that, hyben vital modifies 
inflammation by reducing both chemotaxis 
and the generation of oxygen radicals in poly-
morphonuclear white cells (winther et al., 1999; 
kharazmi and winther, 1999). moreover, many 
volunteers have claimed that pain from oste-
oarthritis was diminished after a few weeks of 
treatment with the powder (winther et al., 1999; 
kharazmi and winther, 1999). all these findings 
encouraged us to investigate whether hyben 
vital, in a larger controlled trial as now reported, 
would affect pain, stiffness and general wellb-
eing and the consumption of pain-reducing 
medicines, in particular paracetamol and the 
synthetic opioid Tramadol, in patients with os-
teoarthritis.

methods
Patients
after we had obtained approval for the trial 
from the local ethical committee, 125 cauca-
sian out patients were enrolled through adver-
tisements in local newspapers. The study was 
performed according to good clinical practice 

and designed to accord, as far as possible, with 
the guidelines on conduct of clinical trials on 
osteoarthritis devised by the osteoarthritis re-
search society international. The only notable 
exception was that the study included patients 
with arthritis of various joints instead of confining 
it to a single joint (altman et al., 1996). The vo-
lunteers all gave their oral and written informed 
consent. They had all been earlier diagnosed 
by their own general practitioner or local rheu-
matologist as suffering from osteoarthritis, and 
were reported to have an x-ray verified dia-
gnosis and symptoms of primary osteoarthritis in 
the hip, knee, hand, shoulder or neck, or some 
combination of these, for at least the last 12 
months. all reported pain of the affected joints 
of at least mild to moderate severity. we exclu-
ded patients with liver or kidney disease and 
those known to suffer from allergy or a history 
of drug or alcohol abuse. we also excluded 
patients with cancer, rheumatoid arthritis, fibro-
myalgia, gout, serious cardiovascular disease, 
asthma requiring treatment with steroids, and 
any other disease which would substantially 
influence the patients’ quality of life. likewise, 
we excluded those who had received intra-
articular hyaluronate, glucosamine sulphate, 
immunosuppressive drugs such as gold or peni-
cillamine or injections of glucocorticoids within 
the 6 weeks prior to the study, and patients who 
were found to be unable to co-operate after 
the first evaluation.

trial design
The trial was of a double-blind, placebo-con-
trolled, crossover design, and randomisation of 
treatment allocation was performed in blocks 
of four with the block size unknown to the in-
vestigators. The design had three immediate-
ly successive periods: a 14 days run-in period 
followed by randomised allocation of the two 
treatment periods of 3 months each. The two 
primary efficacy parameters were: change in 
joint pain and the alteration of consumption of
concomitant ‘‘rescue’’ medication for allevi-
ating pain, evaluated after each of the two, 
blinded, 3-months treatment periods. The three 
secondary efficacy parameters were: joint stiff-
ness, general wellbeing including mood, ener-
gy and sleep quality, and a subjective overall 
evaluation of preference for one or other of 
the study medications. The run-in period was 
intended primarily for patients to become ac-
customed to the ideas of the trial, and to be 
instructed in and practise the daily subjective 
assessment/ record-keeping required, rather 
than as a formal ‘‘baseline’’. however, we took 
the opportunity during this period to measure 

blood pressure and removed a routine blood 
sample for measurement of haemoglobin, cre-
atinine, sodium and potassium, blood glucose 
and cholesterol. The patients were then ran-
domly allocated, in blocks of four, by a compu-
ter-generated allocation schedule, to receive 
capsules containing either a biologically stan-
dardised rose hip powder (hyben vital) or an 
identical placebo. The capsules were kept in 
numbered containers. The daily dosage was 
five 0.5 g capsules a.m. and p.m. one or other 
of the responsible investigators enrolled all pati-
ents. The patients as well as the research team 
were kept blind throughout the study. after 3 
months, the groups switched immediately to 
the alternative treatment for a further 3 months. 
immediately after each of the two treatment 
periods, a further routine blood sample was ta-
ken and blood pressure was measured. when 
the trial had been completed, all data were 
entered onto the spreadsheet, after which 
the treatment code was broken and patients 
were separated into two groups according to 
the treatment sequence they had received. it 
transpired that group a started out with 56 ran-
domised patients who took placebo first, follo-
wed by hyben vital, while group b comprised 
the same number of randomised patients who 
took hyben vital first, followed by placebo (fig. 
1). The data for the two groups separately were 
also entered on the spreadsheet, which was 
then mailed to the statistician, who was also 
kept blind as to the treatment code.     

methods of assessing clinical effect
Primary efficacy parameters
The cardinal item of information obtained was 
the end-of-treatment subjective assessments of 
any changes in pain that had occurred during 
each of the treatments. These were estimated 
by the patients on a 5-step categorical scale 
ranging from 0 (no change) to 4 (almost total 
relief of pain). here, the higher the score the 
greater the clinical benefit, a rise of 1 category
representing 25% improvement. This technique 
also allowed us to calculate the number of re-
sponders and non-responders in each group. 

each type of ‘‘rescue’’ analgesic consumed 
was noted daily by the volunteers in a diary. all 
patients taking nsaids regularly on prescription 
from their general practitioners were advised to 
continue such treatment, without any change in 
dosage, throughout the study. Three weeks into 
each of the two treatment periods we recom-
mended the patients to reduce their consump-
tion of concomitant pain-relieving medicine, if 
at all possible. consumption of such medication 
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The results in the two arms of the crossover differed markedly. group a (placebo first) showed 
significantly more improvement from hyben vital than from placebo, po0:0078 for pain 
ando0:0025 for stiffness. but group b (hyben vital first) revealed a positive effect of the same 
order as for hyben vital in group a, not only from the active drug, but also from placebo 
(difference not significant). an identical pattern was observed when we evaluated general 
wellbeing from the diary records. when patients, on the basis of reduction in joint pain, were 
divided into responders and nonresponders, the first 3 months of active treatment (group a) 
showed a response rate of 31/47 (66%) compared to that of placebo (group b) 18/50 (36%), 
po0:0185: no major side effects occurred in either group. The data indicate that hyben vital 
reduces the symptoms of osteoarthritis. we interpret the marked differences in the responses of 
the two groups as indicating a strong ‘‘carryover’’ effect of hyben vital.
© 2004 elsevier gmbh. all rights reserved.
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inflammatory cells such as polymorphonuclear 
leukocytes are known to be causally involved 
in inflammation, in pain and tissue damage. 
The damage is caused by release of proteo-
lytic and hydrophilic enzymes as well as toxic, 
reactive oxygen radicals derived from cells 
activated in the tissues and joints (harris, 1988). 
The non-surgical therapy of osteoarthritis, a di-
sease that attacks many of the middle-aged 
and the majority of the older population, invol-
ves alleviation of the symptoms associated with 
the disease, such as pain and stiffness, and the 
reduction of inflammation. acetylsalicylic acid 
and a range of non-steroidal anti-inflammato-
ry drugs including ibuprophen, indomethacin 
and naproxen, as well as glucocorticoids, have 
been used for the treatment of arthritis (hoch-
berg et al., 1995; vane and botting, 1998). These 
drugs have a variety of toxic and unwanted ef-
fects, including interference with haemostasis, 
gastric erosion and adverse effects on the liver 
and kidneys (hochberg et al., 1995; vane and 
botting, 1998). selective inhibitors of the cyc-
looxygenase- 2 system have recently shown 
promising analgesic and anti-inflammatory 
properties, without the side effects mentioned. 
They are, however, still expensive and a nega-
tive effect on the circulatory system cannot be 
excluded (mukherjee et al., 2001). recently, 
acetaminophen was shown to worsen the risk of 
upper gastrointestinal complications (rodrigues 
and hernandes- diaz, 2001). There is, therefore, 
still a need for a safe, low-cost remedy for the 
long-term treatment of symptoms in osteoarth-
ritis. we have earlier shown that a standardised 
dry powder, hyben vital, made from the hips of 
a particular subtype of rosa canina, reduced 
both chemotaxis and the generation of oxygen 
radicals in polymorphonuclear cells (winther et 
al., 1999; kharazmi and winther, 1999). 

The plants used for the current preparation of 
hyben vital powder are grown in standardised 
fields according to good agricultural practice. 

harvesting takes place when the fruits are ma-
ture and all fruits are brought to freezing facili-
ties without delay. later, the selection of opti-
mal fruits for production of the powder is made 
by a laser technique and the temperature of 
the subsequent controlled drying process never 
exceeds 40 c. The powder contains seeds as 
well as husks (rosae pseudofructus cum fruc-
tibus) from a certain subtype of r. canina, by 
name liTo, and is finally standardised to contain 
at least 500 mg vitamin c per 100 g hyben vital 
powder. further constituents are: pectins (to-
tal) 58.0 mg/g, b-carotene 57.9 mg/kg, b-sitos-
terol 0.5 mg/g, folic acid 1.6 mg/kg, vitamin e 
4.6 mg/100 g, mg 170 mg/100 g, zn 1.0 mg/100 
g, copper 10.9 mg/100 g and non-quantified 
but reported flavonoids. The antiinflammato-
ry effect of the powder is not related to the 
well-known high vitamin c content of rose hip 
extracts (kharazmi and winther, 1999). but we 
have earlier shown that, hyben vital modifies 
inflammation by reducing both chemotaxis 
and the generation of oxygen radicals in poly-
morphonuclear white cells (winther et al., 1999; 
kharazmi and winther, 1999). moreover, many 
volunteers have claimed that pain from oste-
oarthritis was diminished after a few weeks of 
treatment with the powder (winther et al., 1999; 
kharazmi and winther, 1999). all these findings 
encouraged us to investigate whether hyben 
vital, in a larger controlled trial as now reported, 
would affect pain, stiffness and general wellb-
eing and the consumption of pain-reducing 
medicines, in particular paracetamol and the 
synthetic opioid Tramadol, in patients with os-
teoarthritis.

methods
Patients
after we had obtained approval for the trial 
from the local ethical committee, 125 cauca-
sian out patients were enrolled through adver-
tisements in local newspapers. The study was 
performed according to good clinical practice 

and designed to accord, as far as possible, with 
the guidelines on conduct of clinical trials on 
osteoarthritis devised by the osteoarthritis re-
search society international. The only notable 
exception was that the study included patients 
with arthritis of various joints instead of confining 
it to a single joint (altman et al., 1996). The vo-
lunteers all gave their oral and written informed 
consent. They had all been earlier diagnosed 
by their own general practitioner or local rheu-
matologist as suffering from osteoarthritis, and 
were reported to have an x-ray verified dia-
gnosis and symptoms of primary osteoarthritis in 
the hip, knee, hand, shoulder or neck, or some 
combination of these, for at least the last 12 
months. all reported pain of the affected joints 
of at least mild to moderate severity. we exclu-
ded patients with liver or kidney disease and 
those known to suffer from allergy or a history 
of drug or alcohol abuse. we also excluded 
patients with cancer, rheumatoid arthritis, fibro-
myalgia, gout, serious cardiovascular disease, 
asthma requiring treatment with steroids, and 
any other disease which would substantially 
influence the patients’ quality of life. likewise, 
we excluded those who had received intra-
articular hyaluronate, glucosamine sulphate, 
immunosuppressive drugs such as gold or peni-
cillamine or injections of glucocorticoids within 
the 6 weeks prior to the study, and patients who 
were found to be unable to co-operate after 
the first evaluation.

trial design
The trial was of a double-blind, placebo-con-
trolled, crossover design, and randomisation of 
treatment allocation was performed in blocks 
of four with the block size unknown to the in-
vestigators. The design had three immediate-
ly successive periods: a 14 days run-in period 
followed by randomised allocation of the two 
treatment periods of 3 months each. The two 
primary efficacy parameters were: change in 
joint pain and the alteration of consumption of
concomitant ‘‘rescue’’ medication for allevi-
ating pain, evaluated after each of the two, 
blinded, 3-months treatment periods. The three 
secondary efficacy parameters were: joint stiff-
ness, general wellbeing including mood, ener-
gy and sleep quality, and a subjective overall 
evaluation of preference for one or other of 
the study medications. The run-in period was 
intended primarily for patients to become ac-
customed to the ideas of the trial, and to be 
instructed in and practise the daily subjective 
assessment/ record-keeping required, rather 
than as a formal ‘‘baseline’’. however, we took 
the opportunity during this period to measure 

blood pressure and removed a routine blood 
sample for measurement of haemoglobin, cre-
atinine, sodium and potassium, blood glucose 
and cholesterol. The patients were then ran-
domly allocated, in blocks of four, by a compu-
ter-generated allocation schedule, to receive 
capsules containing either a biologically stan-
dardised rose hip powder (hyben vital) or an 
identical placebo. The capsules were kept in 
numbered containers. The daily dosage was 
five 0.5 g capsules a.m. and p.m. one or other 
of the responsible investigators enrolled all pati-
ents. The patients as well as the research team 
were kept blind throughout the study. after 3 
months, the groups switched immediately to 
the alternative treatment for a further 3 months. 
immediately after each of the two treatment 
periods, a further routine blood sample was ta-
ken and blood pressure was measured. when 
the trial had been completed, all data were 
entered onto the spreadsheet, after which 
the treatment code was broken and patients 
were separated into two groups according to 
the treatment sequence they had received. it 
transpired that group a started out with 56 ran-
domised patients who took placebo first, follo-
wed by hyben vital, while group b comprised 
the same number of randomised patients who 
took hyben vital first, followed by placebo (fig. 
1). The data for the two groups separately were 
also entered on the spreadsheet, which was 
then mailed to the statistician, who was also 
kept blind as to the treatment code.     

methods of assessing clinical effect
Primary efficacy parameters
The cardinal item of information obtained was 
the end-of-treatment subjective assessments of 
any changes in pain that had occurred during 
each of the treatments. These were estimated 
by the patients on a 5-step categorical scale 
ranging from 0 (no change) to 4 (almost total 
relief of pain). here, the higher the score the 
greater the clinical benefit, a rise of 1 category
representing 25% improvement. This technique 
also allowed us to calculate the number of re-
sponders and non-responders in each group. 

each type of ‘‘rescue’’ analgesic consumed 
was noted daily by the volunteers in a diary. all 
patients taking nsaids regularly on prescription 
from their general practitioners were advised to 
continue such treatment, without any change in 
dosage, throughout the study. Three weeks into 
each of the two treatment periods we recom-
mended the patients to reduce their consump-
tion of concomitant pain-relieving medicine, if 
at all possible. consumption of such medication 
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The results in the two arms of the crossover differed markedly. group a (placebo first) showed 
significantly more improvement from hyben vital than from placebo, po0:0078 for pain 
ando0:0025 for stiffness. but group b (hyben vital first) revealed a positive effect of the same 
order as for hyben vital in group a, not only from the active drug, but also from placebo 
(difference not significant). an identical pattern was observed when we evaluated general 
wellbeing from the diary records. when patients, on the basis of reduction in joint pain, were 
divided into responders and nonresponders, the first 3 months of active treatment (group a) 
showed a response rate of 31/47 (66%) compared to that of placebo (group b) 18/50 (36%), 
po0:0185: no major side effects occurred in either group. The data indicate that hyben vital 
reduces the symptoms of osteoarthritis. we interpret the marked differences in the responses of 
the two groups as indicating a strong ‘‘carryover’’ effect of hyben vital.
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Introduction
inflammatory cells such as polymorphonuclear 
leukocytes are known to be causally involved 
in inflammation, in pain and tissue damage. 
The damage is caused by release of proteo-
lytic and hydrophilic enzymes as well as toxic, 
reactive oxygen radicals derived from cells 
activated in the tissues and joints (harris, 1988). 
The non-surgical therapy of osteoarthritis, a di-
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ves alleviation of the symptoms associated with 
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upper gastrointestinal complications (rodrigues 
and hernandes- diaz, 2001). There is, therefore, 
still a need for a safe, low-cost remedy for the 
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ritis. we have earlier shown that a standardised 
dry powder, hyben vital, made from the hips of 
a particular subtype of rosa canina, reduced 
both chemotaxis and the generation of oxygen 
radicals in polymorphonuclear cells (winther et 
al., 1999; kharazmi and winther, 1999). 

The plants used for the current preparation of 
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harvesting takes place when the fruits are ma-
ture and all fruits are brought to freezing facili-
ties without delay. later, the selection of opti-
mal fruits for production of the powder is made 
by a laser technique and the temperature of 
the subsequent controlled drying process never 
exceeds 40 c. The powder contains seeds as 
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tibus) from a certain subtype of r. canina, by 
name liTo, and is finally standardised to contain 
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g, copper 10.9 mg/100 g and non-quantified 
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ry effect of the powder is not related to the 
well-known high vitamin c content of rose hip 
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volunteers have claimed that pain from oste-
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sian out patients were enrolled through adver-
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of at least mild to moderate severity. we exclu-
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those known to suffer from allergy or a history 
of drug or alcohol abuse. we also excluded 
patients with cancer, rheumatoid arthritis, fibro-
myalgia, gout, serious cardiovascular disease, 
asthma requiring treatment with steroids, and 
any other disease which would substantially 
influence the patients’ quality of life. likewise, 
we excluded those who had received intra-
articular hyaluronate, glucosamine sulphate, 
immunosuppressive drugs such as gold or peni-
cillamine or injections of glucocorticoids within 
the 6 weeks prior to the study, and patients who 
were found to be unable to co-operate after 
the first evaluation.

trial design
The trial was of a double-blind, placebo-con-
trolled, crossover design, and randomisation of 
treatment allocation was performed in blocks 
of four with the block size unknown to the in-
vestigators. The design had three immediate-
ly successive periods: a 14 days run-in period 
followed by randomised allocation of the two 
treatment periods of 3 months each. The two 
primary efficacy parameters were: change in 
joint pain and the alteration of consumption of
concomitant ‘‘rescue’’ medication for allevi-
ating pain, evaluated after each of the two, 
blinded, 3-months treatment periods. The three 
secondary efficacy parameters were: joint stiff-
ness, general wellbeing including mood, ener-
gy and sleep quality, and a subjective overall 
evaluation of preference for one or other of 
the study medications. The run-in period was 
intended primarily for patients to become ac-
customed to the ideas of the trial, and to be 
instructed in and practise the daily subjective 
assessment/ record-keeping required, rather 
than as a formal ‘‘baseline’’. however, we took 
the opportunity during this period to measure 

blood pressure and removed a routine blood 
sample for measurement of haemoglobin, cre-
atinine, sodium and potassium, blood glucose 
and cholesterol. The patients were then ran-
domly allocated, in blocks of four, by a compu-
ter-generated allocation schedule, to receive 
capsules containing either a biologically stan-
dardised rose hip powder (hyben vital) or an 
identical placebo. The capsules were kept in 
numbered containers. The daily dosage was 
five 0.5 g capsules a.m. and p.m. one or other 
of the responsible investigators enrolled all pati-
ents. The patients as well as the research team 
were kept blind throughout the study. after 3 
months, the groups switched immediately to 
the alternative treatment for a further 3 months. 
immediately after each of the two treatment 
periods, a further routine blood sample was ta-
ken and blood pressure was measured. when 
the trial had been completed, all data were 
entered onto the spreadsheet, after which 
the treatment code was broken and patients 
were separated into two groups according to 
the treatment sequence they had received. it 
transpired that group a started out with 56 ran-
domised patients who took placebo first, follo-
wed by hyben vital, while group b comprised 
the same number of randomised patients who 
took hyben vital first, followed by placebo (fig. 
1). The data for the two groups separately were 
also entered on the spreadsheet, which was 
then mailed to the statistician, who was also 
kept blind as to the treatment code.     

methods of assessing clinical effect
Primary efficacy parameters
The cardinal item of information obtained was 
the end-of-treatment subjective assessments of 
any changes in pain that had occurred during 
each of the treatments. These were estimated 
by the patients on a 5-step categorical scale 
ranging from 0 (no change) to 4 (almost total 
relief of pain). here, the higher the score the 
greater the clinical benefit, a rise of 1 category
representing 25% improvement. This technique 
also allowed us to calculate the number of re-
sponders and non-responders in each group. 

each type of ‘‘rescue’’ analgesic consumed 
was noted daily by the volunteers in a diary. all 
patients taking nsaids regularly on prescription 
from their general practitioners were advised to 
continue such treatment, without any change in 
dosage, throughout the study. Three weeks into 
each of the two treatment periods we recom-
mended the patients to reduce their consump-
tion of concomitant pain-relieving medicine, if 
at all possible. consumption of such medication 
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The results in the two arms of the crossover differed markedly. group a (placebo first) showed 
significantly more improvement from hyben vital than from placebo, po0:0078 for pain 
ando0:0025 for stiffness. but group b (hyben vital first) revealed a positive effect of the same 
order as for hyben vital in group a, not only from the active drug, but also from placebo 
(difference not significant). an identical pattern was observed when we evaluated general 
wellbeing from the diary records. when patients, on the basis of reduction in joint pain, were 
divided into responders and nonresponders, the first 3 months of active treatment (group a) 
showed a response rate of 31/47 (66%) compared to that of placebo (group b) 18/50 (36%), 
po0:0185: no major side effects occurred in either group. The data indicate that hyben vital 
reduces the symptoms of osteoarthritis. we interpret the marked differences in the responses of 
the two groups as indicating a strong ‘‘carryover’’ effect of hyben vital.
© 2004 elsevier gmbh. all rights reserved.

Introduction
inflammatory cells such as polymorphonuclear 
leukocytes are known to be causally involved 
in inflammation, in pain and tissue damage. 
The damage is caused by release of proteo-
lytic and hydrophilic enzymes as well as toxic, 
reactive oxygen radicals derived from cells 
activated in the tissues and joints (harris, 1988). 
The non-surgical therapy of osteoarthritis, a di-
sease that attacks many of the middle-aged 
and the majority of the older population, invol-
ves alleviation of the symptoms associated with 
the disease, such as pain and stiffness, and the 
reduction of inflammation. acetylsalicylic acid 
and a range of non-steroidal anti-inflammato-
ry drugs including ibuprophen, indomethacin 
and naproxen, as well as glucocorticoids, have 
been used for the treatment of arthritis (hoch-
berg et al., 1995; vane and botting, 1998). These 
drugs have a variety of toxic and unwanted ef-
fects, including interference with haemostasis, 
gastric erosion and adverse effects on the liver 
and kidneys (hochberg et al., 1995; vane and 
botting, 1998). selective inhibitors of the cyc-
looxygenase- 2 system have recently shown 
promising analgesic and anti-inflammatory 
properties, without the side effects mentioned. 
They are, however, still expensive and a nega-
tive effect on the circulatory system cannot be 
excluded (mukherjee et al., 2001). recently, 
acetaminophen was shown to worsen the risk of 
upper gastrointestinal complications (rodrigues 
and hernandes- diaz, 2001). There is, therefore, 
still a need for a safe, low-cost remedy for the 
long-term treatment of symptoms in osteoarth-
ritis. we have earlier shown that a standardised 
dry powder, hyben vital, made from the hips of 
a particular subtype of rosa canina, reduced 
both chemotaxis and the generation of oxygen 
radicals in polymorphonuclear cells (winther et 
al., 1999; kharazmi and winther, 1999). 

The plants used for the current preparation of 
hyben vital powder are grown in standardised 
fields according to good agricultural practice. 

harvesting takes place when the fruits are ma-
ture and all fruits are brought to freezing facili-
ties without delay. later, the selection of opti-
mal fruits for production of the powder is made 
by a laser technique and the temperature of 
the subsequent controlled drying process never 
exceeds 40 c. The powder contains seeds as 
well as husks (rosae pseudofructus cum fruc-
tibus) from a certain subtype of r. canina, by 
name liTo, and is finally standardised to contain 
at least 500 mg vitamin c per 100 g hyben vital 
powder. further constituents are: pectins (to-
tal) 58.0 mg/g, b-carotene 57.9 mg/kg, b-sitos-
terol 0.5 mg/g, folic acid 1.6 mg/kg, vitamin e 
4.6 mg/100 g, mg 170 mg/100 g, zn 1.0 mg/100 
g, copper 10.9 mg/100 g and non-quantified 
but reported flavonoids. The antiinflammato-
ry effect of the powder is not related to the 
well-known high vitamin c content of rose hip 
extracts (kharazmi and winther, 1999). but we 
have earlier shown that, hyben vital modifies 
inflammation by reducing both chemotaxis 
and the generation of oxygen radicals in poly-
morphonuclear white cells (winther et al., 1999; 
kharazmi and winther, 1999). moreover, many 
volunteers have claimed that pain from oste-
oarthritis was diminished after a few weeks of 
treatment with the powder (winther et al., 1999; 
kharazmi and winther, 1999). all these findings 
encouraged us to investigate whether hyben 
vital, in a larger controlled trial as now reported, 
would affect pain, stiffness and general wellb-
eing and the consumption of pain-reducing 
medicines, in particular paracetamol and the 
synthetic opioid Tramadol, in patients with os-
teoarthritis.

methods
Patients
after we had obtained approval for the trial 
from the local ethical committee, 125 cauca-
sian out patients were enrolled through adver-
tisements in local newspapers. The study was 
performed according to good clinical practice 

and designed to accord, as far as possible, with 
the guidelines on conduct of clinical trials on 
osteoarthritis devised by the osteoarthritis re-
search society international. The only notable 
exception was that the study included patients 
with arthritis of various joints instead of confining 
it to a single joint (altman et al., 1996). The vo-
lunteers all gave their oral and written informed 
consent. They had all been earlier diagnosed 
by their own general practitioner or local rheu-
matologist as suffering from osteoarthritis, and 
were reported to have an x-ray verified dia-
gnosis and symptoms of primary osteoarthritis in 
the hip, knee, hand, shoulder or neck, or some 
combination of these, for at least the last 12 
months. all reported pain of the affected joints 
of at least mild to moderate severity. we exclu-
ded patients with liver or kidney disease and 
those known to suffer from allergy or a history 
of drug or alcohol abuse. we also excluded 
patients with cancer, rheumatoid arthritis, fibro-
myalgia, gout, serious cardiovascular disease, 
asthma requiring treatment with steroids, and 
any other disease which would substantially 
influence the patients’ quality of life. likewise, 
we excluded those who had received intra-
articular hyaluronate, glucosamine sulphate, 
immunosuppressive drugs such as gold or peni-
cillamine or injections of glucocorticoids within 
the 6 weeks prior to the study, and patients who 
were found to be unable to co-operate after 
the first evaluation.

trial design
The trial was of a double-blind, placebo-con-
trolled, crossover design, and randomisation of 
treatment allocation was performed in blocks 
of four with the block size unknown to the in-
vestigators. The design had three immediate-
ly successive periods: a 14 days run-in period 
followed by randomised allocation of the two 
treatment periods of 3 months each. The two 
primary efficacy parameters were: change in 
joint pain and the alteration of consumption of
concomitant ‘‘rescue’’ medication for allevi-
ating pain, evaluated after each of the two, 
blinded, 3-months treatment periods. The three 
secondary efficacy parameters were: joint stiff-
ness, general wellbeing including mood, ener-
gy and sleep quality, and a subjective overall 
evaluation of preference for one or other of 
the study medications. The run-in period was 
intended primarily for patients to become ac-
customed to the ideas of the trial, and to be 
instructed in and practise the daily subjective 
assessment/ record-keeping required, rather 
than as a formal ‘‘baseline’’. however, we took 
the opportunity during this period to measure 

blood pressure and removed a routine blood 
sample for measurement of haemoglobin, cre-
atinine, sodium and potassium, blood glucose 
and cholesterol. The patients were then ran-
domly allocated, in blocks of four, by a compu-
ter-generated allocation schedule, to receive 
capsules containing either a biologically stan-
dardised rose hip powder (hyben vital) or an 
identical placebo. The capsules were kept in 
numbered containers. The daily dosage was 
five 0.5 g capsules a.m. and p.m. one or other 
of the responsible investigators enrolled all pati-
ents. The patients as well as the research team 
were kept blind throughout the study. after 3 
months, the groups switched immediately to 
the alternative treatment for a further 3 months. 
immediately after each of the two treatment 
periods, a further routine blood sample was ta-
ken and blood pressure was measured. when 
the trial had been completed, all data were 
entered onto the spreadsheet, after which 
the treatment code was broken and patients 
were separated into two groups according to 
the treatment sequence they had received. it 
transpired that group a started out with 56 ran-
domised patients who took placebo first, follo-
wed by hyben vital, while group b comprised 
the same number of randomised patients who 
took hyben vital first, followed by placebo (fig. 
1). The data for the two groups separately were 
also entered on the spreadsheet, which was 
then mailed to the statistician, who was also 
kept blind as to the treatment code.     

methods of assessing clinical effect
Primary efficacy parameters
The cardinal item of information obtained was 
the end-of-treatment subjective assessments of 
any changes in pain that had occurred during 
each of the treatments. These were estimated 
by the patients on a 5-step categorical scale 
ranging from 0 (no change) to 4 (almost total 
relief of pain). here, the higher the score the 
greater the clinical benefit, a rise of 1 category
representing 25% improvement. This technique 
also allowed us to calculate the number of re-
sponders and non-responders in each group. 

each type of ‘‘rescue’’ analgesic consumed 
was noted daily by the volunteers in a diary. all 
patients taking nsaids regularly on prescription 
from their general practitioners were advised to 
continue such treatment, without any change in 
dosage, throughout the study. Three weeks into 
each of the two treatment periods we recom-
mended the patients to reduce their consump-
tion of concomitant pain-relieving medicine, if 
at all possible. consumption of such medication 
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was recorded daily in a diary, and at the end of 
each 3-months treatment period we calculated 
the consumption of each type of non-trial pain-
relieving medicine. as patients normally use a 
wide range of rescue medications, we simpli-
fied accounting of them by transformation into 
paracetamol equivalents, as devised by the 
danish health authorities (lægemiddelkata-
loget, 2002). Thus 25 mg of Tramadol and 25mg 
of codeine would be considered as equivalent 
to 1000 mg paracetamol and aspirin would be 
considered equal to paracetamol.

secondary efficacy measures
The patients made a subjective assessment of 
joint stiffness at the end of each treatment peri-
od, on a 5-step categorical scale ranging from 
0 (no change) to 4 (almost total relief of the 
symptom), as devised for pain. in addition, the 
patients made a daily subjective assessment of 
the severity of joint pain (in the morning and la-
ter in the day), stiffness (in the morning and later 
in the day) and the state of wellbeing, sleep, 
energy, and mood was recorded by the pati-
ent in a diary. each aspect was assessed and 
recorded on a separate 10-point categorical 
scale, where an increasing score denoted in-
creasing disability. an average of each kind of 
measurement was taken for statistical compari-
son of treatments.

Patients’ overall evaluation of the study 
medication
on the final day of the trial, before the treat-
ment code had been broken, the supervising 
physician asked this question of the patient: 
Taking all aspects into consideration, did you 
develop a definite preference for one of the 
treatments, or not?

statistical techniques
we based the sample size on results from an 
earlier clinical trial using the same dry powder. 
data from all the randomised patients were 
entered on the spreadsheet. statistical evalua-
tion was based on the intention to treat (iTT), 
with the last value carried forward. we applied 
wilcoxon’s test for matched pairs when evalu-
ating the study as a simple crossover trial and 
when we compared effects occurring within 
the same group of patients. The mann–whitney 
test was applied to comparison of groups a and 
b after 3-months treatment. The only exceptions 
were simple yes/no questions, to which fisher’s 
test was applied. data given are mean ±sd. 
any p value equal to or <0.05 was regarded as 
statistically significant.

results
description of patients
of the 125 eligible patients who responded to 
our advertisement, we eventually enrolled 112, 
including 71 women, mean age 68 years (range 
33–93) and 41 men, mean age 64 years (range 
35–89) (see flow diagram of fig. 1).

matching of groups
details are given in Table 1. The two groups were 
virtually identical in their demographic data, in 
the severity and distribution of osteoarthritis and 
in their consumption of rescue medication; in-

deed, there was no significant between-group 
difference in any of the 16 items of Table 2. The 
mean body mass index for the included pati-
ents was 26.9, range 18–42 kg/m2. although 
only 85 patients completed the trial, the two fi-
nal groups of per-protocol patients were still not 
significantly different. we consider the groups 
therefore to have been very well matched (Ta-
ble 1).

fifteen patients dropped out before the first 3 
months period was finished, leaving 97 patients 
for the second part of the study and 85 com-
pleted both treatment periods (fig. 1). before 
the code was broken, a further 5 were exclu-
ded because of protocol violation detected on 
evaluation of the patient’s record form before 
the data were entered on the spreadsheet. This 
left 80 patients, 46 women and 34 men, for a 
per-protocol analysis. of the randomised pati-

ents, 59 had arthritis of the knee, 46 of the hip, 
40 had involvement of the hands, 18 of the neck 
and 14 of the shoulder or a combination of the-
se different joints. The dropouts were correspon-
dingly represented by all the different joints men-
tioned and there were no major disagreements 
between the iTT and the per-protocol analy-
sis—hence we refer only to the iTT analysis if not 
otherwise stated. of the included patients, 40 
were taking nsaids regularly, 40 paracetamol, 
12 Tramadol, 3 codeine, 2 aspirin, 2 morphine, 
and 1 dextropropoxyphen. Thirty of the patients 
took no rescue medication whatever. when a 
subanalysis of the initial values of the placebo-
first group (n ¼ 56) versus the active treatment 
first group (n ¼ 56) were made, there were no 
significant differences in body mass index, age, 
sex, joints involved, consumption of nsaid and 
rescue medication (Table 1).

125 patients eligible

1 entered an other study
3 chose other therapy
9 declined to take part

112 randomised

9 withdrawals
3 personal reasons
3 protocol violation
1 high dose steroids
1 diagnosed cancer
1 acid regurgitation

6 withdrawals
3 personal reasons
1 protocol violation
1 high dose steroids
1 acid regurgitation

group
a

n=47

group
B

n=50

outcome measurements

outcome measurements

7 withdrawals
2 personal reasons
2 protocol violation
2 intercurrent surg.
1 diarhoea

5 withdrawals
1 personal reasons
3 protocol violation
1 high dose steroids

group
a

n=43

group
B

n=42

n=56 n=56

group a: 
active first

group B: 
Placebo 

first

fig. 1. flow-chart showing the dropout rate of 
the different time points of the study.

table 1. Baseline demographic and osteoarthritic characteristics of the study population

age (years)
sex
 women
 men

bmi (kg/m2)
no. of patients with oa of the hip
no. of patients with oa of the knee
no. of patients with oa of the neck
no. of patients with oa of the shoulder
no. of patients with oa of the hand
no. of patients on nsaids
no of patients on paracetamol
no. of patients on tramadol
no. of patients on codein 
no of patients on aspirin
no of patients on morphine
no of patients on dext. ppox. phen.
no. of patients with no medication

Intention-to-treat population

Placebo treatment
(n = 56)

66.8 ± 11.8 

34
21

26.8 ± 5.0
20
30
11

7
17
20
21

7
1
1
1
1

26

Per-protocol-population

active treatment
(n = 56)

67.1 ± 11.6

37
20

27.7 ± 4.9
26
29

7
7

23
20
19

5
2
1
1
0

24

Placebo treatment
(n = 39)

active treatment
(n = 56)

67.5 ± 10.6

21
18

27.7 ± 4.9
15
24
10

6
15
17
18

6
0
1
1
0

19

67.0 ± 10.8

26
15

27.5 ± 5.5
21
24

6
6

19
19
16

4
0
1
1
0

18

compliance
compliance, as calculated from the proporti-
on of study medication (number of capsules) 
returned by the patients, was 92.8 ± 11% for 
hyben vital and 90.6 ± 11% for placebo (non-
significant difference). compliance in the pla-
cebo-first group was 92.3 ± 10.0% and for ac-
tive treatment first 90.5 ± 8.0% (nonsignificant 
difference).

Primary efficacy measures: pain
details are given in Table 2. The most important 
item of clinical information—the patients’ final 
evaluations of change in pain—showed a re-
markable difference between the groups. in 
group a (placebo first), there was a highly sig-
nificant difference in favour of hyben vital—a 

mean rise from 1.02 ± 1.45 after placebo (an 
improvement of 25%), to 1.91 ± 1.43 (an im-
provement close to 50% of the improvement 
scale) observed after 3 months of hyben vital 
treatment, p<0.0078. but group b (starting with 
active treatment) showed no significant dif-
ference between the two treatments: 1.45 ± 
1.28 units for active treatment, as compared 
with 1.72 ± 1.37 for placebo, p = 0.6084. Table 
2, upper panel, and the histograms of figs. 2a 
and b illustrate the large between-treatment 
differences, when groups a and b are com-
pared. group a patients showed a marked dif-
ference between the two treatments at every 
degree of response, while b showed no consis-
tent pattern of difference between treatments. 
The carryover effect that we postulate as re-

251716

was recorded daily in a diary, and at the end of 
each 3-months treatment period we calculated 
the consumption of each type of non-trial pain-
relieving medicine. as patients normally use a 
wide range of rescue medications, we simpli-
fied accounting of them by transformation into 
paracetamol equivalents, as devised by the 
danish health authorities (lægemiddelkata-
loget, 2002). Thus 25 mg of Tramadol and 25mg 
of codeine would be considered as equivalent 
to 1000 mg paracetamol and aspirin would be 
considered equal to paracetamol.

secondary efficacy measures
The patients made a subjective assessment of 
joint stiffness at the end of each treatment peri-
od, on a 5-step categorical scale ranging from 
0 (no change) to 4 (almost total relief of the 
symptom), as devised for pain. in addition, the 
patients made a daily subjective assessment of 
the severity of joint pain (in the morning and la-
ter in the day), stiffness (in the morning and later 
in the day) and the state of wellbeing, sleep, 
energy, and mood was recorded by the pati-
ent in a diary. each aspect was assessed and 
recorded on a separate 10-point categorical 
scale, where an increasing score denoted in-
creasing disability. an average of each kind of 
measurement was taken for statistical compari-
son of treatments.

Patients’ overall evaluation of the study 
medication
on the final day of the trial, before the treat-
ment code had been broken, the supervising 
physician asked this question of the patient: 
Taking all aspects into consideration, did you 
develop a definite preference for one of the 
treatments, or not?

statistical techniques
we based the sample size on results from an 
earlier clinical trial using the same dry powder. 
data from all the randomised patients were 
entered on the spreadsheet. statistical evalua-
tion was based on the intention to treat (iTT), 
with the last value carried forward. we applied 
wilcoxon’s test for matched pairs when evalu-
ating the study as a simple crossover trial and 
when we compared effects occurring within 
the same group of patients. The mann–whitney 
test was applied to comparison of groups a and 
b after 3-months treatment. The only exceptions 
were simple yes/no questions, to which fisher’s 
test was applied. data given are mean ±sd. 
any p value equal to or <0.05 was regarded as 
statistically significant.

results
description of patients
of the 125 eligible patients who responded to 
our advertisement, we eventually enrolled 112, 
including 71 women, mean age 68 years (range 
33–93) and 41 men, mean age 64 years (range 
35–89) (see flow diagram of fig. 1).

matching of groups
details are given in Table 1. The two groups were 
virtually identical in their demographic data, in 
the severity and distribution of osteoarthritis and 
in their consumption of rescue medication; in-

deed, there was no significant between-group 
difference in any of the 16 items of Table 2. The 
mean body mass index for the included pati-
ents was 26.9, range 18–42 kg/m2. although 
only 85 patients completed the trial, the two fi-
nal groups of per-protocol patients were still not 
significantly different. we consider the groups 
therefore to have been very well matched (Ta-
ble 1).

fifteen patients dropped out before the first 3 
months period was finished, leaving 97 patients 
for the second part of the study and 85 com-
pleted both treatment periods (fig. 1). before 
the code was broken, a further 5 were exclu-
ded because of protocol violation detected on 
evaluation of the patient’s record form before 
the data were entered on the spreadsheet. This 
left 80 patients, 46 women and 34 men, for a 
per-protocol analysis. of the randomised pati-

ents, 59 had arthritis of the knee, 46 of the hip, 
40 had involvement of the hands, 18 of the neck 
and 14 of the shoulder or a combination of the-
se different joints. The dropouts were correspon-
dingly represented by all the different joints men-
tioned and there were no major disagreements 
between the iTT and the per-protocol analy-
sis—hence we refer only to the iTT analysis if not 
otherwise stated. of the included patients, 40 
were taking nsaids regularly, 40 paracetamol, 
12 Tramadol, 3 codeine, 2 aspirin, 2 morphine, 
and 1 dextropropoxyphen. Thirty of the patients 
took no rescue medication whatever. when a 
subanalysis of the initial values of the placebo-
first group (n ¼ 56) versus the active treatment 
first group (n ¼ 56) were made, there were no 
significant differences in body mass index, age, 
sex, joints involved, consumption of nsaid and 
rescue medication (Table 1).

125 patients eligible

1 entered an other study
3 chose other therapy
9 declined to take part

112 randomised

9 withdrawals
3 personal reasons
3 protocol violation
1 high dose steroids
1 diagnosed cancer
1 acid regurgitation

6 withdrawals
3 personal reasons
1 protocol violation
1 high dose steroids
1 acid regurgitation

group
a

n=47

group
B

n=50

outcome measurements

outcome measurements

7 withdrawals
2 personal reasons
2 protocol violation
2 intercurrent surg.
1 diarhoea

5 withdrawals
1 personal reasons
3 protocol violation
1 high dose steroids
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a

n=43
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B

n=42

n=56 n=56

group a: 
active first
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Placebo 

first

fig. 1. flow-chart showing the dropout rate of 
the different time points of the study.

table 1. Baseline demographic and osteoarthritic characteristics of the study population

age (years)
sex
 women
 men

bmi (kg/m2)
no. of patients with oa of the hip
no. of patients with oa of the knee
no. of patients with oa of the neck
no. of patients with oa of the shoulder
no. of patients with oa of the hand
no. of patients on nsaids
no of patients on paracetamol
no. of patients on tramadol
no. of patients on codein 
no of patients on aspirin
no of patients on morphine
no of patients on dext. ppox. phen.
no. of patients with no medication

Intention-to-treat population

Placebo treatment
(n = 56)

66.8 ± 11.8 

34
21

26.8 ± 5.0
20
30
11

7
17
20
21

7
1
1
1
1

26

Per-protocol-population

active treatment
(n = 56)

67.1 ± 11.6

37
20

27.7 ± 4.9
26
29

7
7

23
20
19

5
2
1
1
0

24

Placebo treatment
(n = 39)

active treatment
(n = 56)

67.5 ± 10.6

21
18

27.7 ± 4.9
15
24
10

6
15
17
18

6
0
1
1
0

19

67.0 ± 10.8

26
15

27.5 ± 5.5
21
24

6
6

19
19
16

4
0
1
1
0

18

compliance
compliance, as calculated from the proporti-
on of study medication (number of capsules) 
returned by the patients, was 92.8 ± 11% for 
hyben vital and 90.6 ± 11% for placebo (non-
significant difference). compliance in the pla-
cebo-first group was 92.3 ± 10.0% and for ac-
tive treatment first 90.5 ± 8.0% (nonsignificant 
difference).

Primary efficacy measures: pain
details are given in Table 2. The most important 
item of clinical information—the patients’ final 
evaluations of change in pain—showed a re-
markable difference between the groups. in 
group a (placebo first), there was a highly sig-
nificant difference in favour of hyben vital—a 

mean rise from 1.02 ± 1.45 after placebo (an 
improvement of 25%), to 1.91 ± 1.43 (an im-
provement close to 50% of the improvement 
scale) observed after 3 months of hyben vital 
treatment, p<0.0078. but group b (starting with 
active treatment) showed no significant dif-
ference between the two treatments: 1.45 ± 
1.28 units for active treatment, as compared 
with 1.72 ± 1.37 for placebo, p = 0.6084. Table 
2, upper panel, and the histograms of figs. 2a 
and b illustrate the large between-treatment 
differences, when groups a and b are com-
pared. group a patients showed a marked dif-
ference between the two treatments at every 
degree of response, while b showed no consis-
tent pattern of difference between treatments. 
The carryover effect that we postulate as re-
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was recorded daily in a diary, and at the end of 
each 3-months treatment period we calculated 
the consumption of each type of non-trial pain-
relieving medicine. as patients normally use a 
wide range of rescue medications, we simpli-
fied accounting of them by transformation into 
paracetamol equivalents, as devised by the 
danish health authorities (lægemiddelkata-
loget, 2002). Thus 25 mg of Tramadol and 25mg 
of codeine would be considered as equivalent 
to 1000 mg paracetamol and aspirin would be 
considered equal to paracetamol.

secondary efficacy measures
The patients made a subjective assessment of 
joint stiffness at the end of each treatment peri-
od, on a 5-step categorical scale ranging from 
0 (no change) to 4 (almost total relief of the 
symptom), as devised for pain. in addition, the 
patients made a daily subjective assessment of 
the severity of joint pain (in the morning and la-
ter in the day), stiffness (in the morning and later 
in the day) and the state of wellbeing, sleep, 
energy, and mood was recorded by the pati-
ent in a diary. each aspect was assessed and 
recorded on a separate 10-point categorical 
scale, where an increasing score denoted in-
creasing disability. an average of each kind of 
measurement was taken for statistical compari-
son of treatments.

Patients’ overall evaluation of the study 
medication
on the final day of the trial, before the treat-
ment code had been broken, the supervising 
physician asked this question of the patient: 
Taking all aspects into consideration, did you 
develop a definite preference for one of the 
treatments, or not?

statistical techniques
we based the sample size on results from an 
earlier clinical trial using the same dry powder. 
data from all the randomised patients were 
entered on the spreadsheet. statistical evalua-
tion was based on the intention to treat (iTT), 
with the last value carried forward. we applied 
wilcoxon’s test for matched pairs when evalu-
ating the study as a simple crossover trial and 
when we compared effects occurring within 
the same group of patients. The mann–whitney 
test was applied to comparison of groups a and 
b after 3-months treatment. The only exceptions 
were simple yes/no questions, to which fisher’s 
test was applied. data given are mean ±sd. 
any p value equal to or <0.05 was regarded as 
statistically significant.

results
description of patients
of the 125 eligible patients who responded to 
our advertisement, we eventually enrolled 112, 
including 71 women, mean age 68 years (range 
33–93) and 41 men, mean age 64 years (range 
35–89) (see flow diagram of fig. 1).

matching of groups
details are given in Table 1. The two groups were 
virtually identical in their demographic data, in 
the severity and distribution of osteoarthritis and 
in their consumption of rescue medication; in-

deed, there was no significant between-group 
difference in any of the 16 items of Table 2. The 
mean body mass index for the included pati-
ents was 26.9, range 18–42 kg/m2. although 
only 85 patients completed the trial, the two fi-
nal groups of per-protocol patients were still not 
significantly different. we consider the groups 
therefore to have been very well matched (Ta-
ble 1).

fifteen patients dropped out before the first 3 
months period was finished, leaving 97 patients 
for the second part of the study and 85 com-
pleted both treatment periods (fig. 1). before 
the code was broken, a further 5 were exclu-
ded because of protocol violation detected on 
evaluation of the patient’s record form before 
the data were entered on the spreadsheet. This 
left 80 patients, 46 women and 34 men, for a 
per-protocol analysis. of the randomised pati-

ents, 59 had arthritis of the knee, 46 of the hip, 
40 had involvement of the hands, 18 of the neck 
and 14 of the shoulder or a combination of the-
se different joints. The dropouts were correspon-
dingly represented by all the different joints men-
tioned and there were no major disagreements 
between the iTT and the per-protocol analy-
sis—hence we refer only to the iTT analysis if not 
otherwise stated. of the included patients, 40 
were taking nsaids regularly, 40 paracetamol, 
12 Tramadol, 3 codeine, 2 aspirin, 2 morphine, 
and 1 dextropropoxyphen. Thirty of the patients 
took no rescue medication whatever. when a 
subanalysis of the initial values of the placebo-
first group (n ¼ 56) versus the active treatment 
first group (n ¼ 56) were made, there were no 
significant differences in body mass index, age, 
sex, joints involved, consumption of nsaid and 
rescue medication (Table 1).

125 patients eligible

1 entered an other study
3 chose other therapy
9 declined to take part

112 randomised

9 withdrawals
3 personal reasons
3 protocol violation
1 high dose steroids
1 diagnosed cancer
1 acid regurgitation

6 withdrawals
3 personal reasons
1 protocol violation
1 high dose steroids
1 acid regurgitation

group
a

n=47

group
B

n=50

outcome measurements

outcome measurements

7 withdrawals
2 personal reasons
2 protocol violation
2 intercurrent surg.
1 diarhoea

5 withdrawals
1 personal reasons
3 protocol violation
1 high dose steroids

group
a

n=43

group
B

n=42

n=56 n=56

group a: 
active first

group B: 
Placebo 

first

fig. 1. flow-chart showing the dropout rate of 
the different time points of the study.

table 1. Baseline demographic and osteoarthritic characteristics of the study population

age (years)
sex
 women
 men

bmi (kg/m2)
no. of patients with oa of the hip
no. of patients with oa of the knee
no. of patients with oa of the neck
no. of patients with oa of the shoulder
no. of patients with oa of the hand
no. of patients on nsaids
no of patients on paracetamol
no. of patients on tramadol
no. of patients on codein 
no of patients on aspirin
no of patients on morphine
no of patients on dext. ppox. phen.
no. of patients with no medication

Intention-to-treat population

Placebo treatment
(n = 56)

66.8 ± 11.8 

34
21

26.8 ± 5.0
20
30
11

7
17
20
21

7
1
1
1
1

26

Per-protocol-population

active treatment
(n = 56)

67.1 ± 11.6

37
20

27.7 ± 4.9
26
29

7
7

23
20
19

5
2
1
1
0

24

Placebo treatment
(n = 39)

active treatment
(n = 56)

67.5 ± 10.6

21
18

27.7 ± 4.9
15
24
10

6
15
17
18

6
0
1
1
0

19

67.0 ± 10.8

26
15

27.5 ± 5.5
21
24

6
6

19
19
16

4
0
1
1
0

18

compliance
compliance, as calculated from the proporti-
on of study medication (number of capsules) 
returned by the patients, was 92.8 ± 11% for 
hyben vital and 90.6 ± 11% for placebo (non-
significant difference). compliance in the pla-
cebo-first group was 92.3 ± 10.0% and for ac-
tive treatment first 90.5 ± 8.0% (nonsignificant 
difference).

Primary efficacy measures: pain
details are given in Table 2. The most important 
item of clinical information—the patients’ final 
evaluations of change in pain—showed a re-
markable difference between the groups. in 
group a (placebo first), there was a highly sig-
nificant difference in favour of hyben vital—a 

mean rise from 1.02 ± 1.45 after placebo (an 
improvement of 25%), to 1.91 ± 1.43 (an im-
provement close to 50% of the improvement 
scale) observed after 3 months of hyben vital 
treatment, p<0.0078. but group b (starting with 
active treatment) showed no significant dif-
ference between the two treatments: 1.45 ± 
1.28 units for active treatment, as compared 
with 1.72 ± 1.37 for placebo, p = 0.6084. Table 
2, upper panel, and the histograms of figs. 2a 
and b illustrate the large between-treatment 
differences, when groups a and b are com-
pared. group a patients showed a marked dif-
ference between the two treatments at every 
degree of response, while b showed no consis-
tent pattern of difference between treatments. 
The carryover effect that we postulate as re-
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was recorded daily in a diary, and at the end of 
each 3-months treatment period we calculated 
the consumption of each type of non-trial pain-
relieving medicine. as patients normally use a 
wide range of rescue medications, we simpli-
fied accounting of them by transformation into 
paracetamol equivalents, as devised by the 
danish health authorities (lægemiddelkata-
loget, 2002). Thus 25 mg of Tramadol and 25mg 
of codeine would be considered as equivalent 
to 1000 mg paracetamol and aspirin would be 
considered equal to paracetamol.

secondary efficacy measures
The patients made a subjective assessment of 
joint stiffness at the end of each treatment peri-
od, on a 5-step categorical scale ranging from 
0 (no change) to 4 (almost total relief of the 
symptom), as devised for pain. in addition, the 
patients made a daily subjective assessment of 
the severity of joint pain (in the morning and la-
ter in the day), stiffness (in the morning and later 
in the day) and the state of wellbeing, sleep, 
energy, and mood was recorded by the pati-
ent in a diary. each aspect was assessed and 
recorded on a separate 10-point categorical 
scale, where an increasing score denoted in-
creasing disability. an average of each kind of 
measurement was taken for statistical compari-
son of treatments.

Patients’ overall evaluation of the study 
medication
on the final day of the trial, before the treat-
ment code had been broken, the supervising 
physician asked this question of the patient: 
Taking all aspects into consideration, did you 
develop a definite preference for one of the 
treatments, or not?

statistical techniques
we based the sample size on results from an 
earlier clinical trial using the same dry powder. 
data from all the randomised patients were 
entered on the spreadsheet. statistical evalua-
tion was based on the intention to treat (iTT), 
with the last value carried forward. we applied 
wilcoxon’s test for matched pairs when evalu-
ating the study as a simple crossover trial and 
when we compared effects occurring within 
the same group of patients. The mann–whitney 
test was applied to comparison of groups a and 
b after 3-months treatment. The only exceptions 
were simple yes/no questions, to which fisher’s 
test was applied. data given are mean ±sd. 
any p value equal to or <0.05 was regarded as 
statistically significant.

results
description of patients
of the 125 eligible patients who responded to 
our advertisement, we eventually enrolled 112, 
including 71 women, mean age 68 years (range 
33–93) and 41 men, mean age 64 years (range 
35–89) (see flow diagram of fig. 1).

matching of groups
details are given in Table 1. The two groups were 
virtually identical in their demographic data, in 
the severity and distribution of osteoarthritis and 
in their consumption of rescue medication; in-

deed, there was no significant between-group 
difference in any of the 16 items of Table 2. The 
mean body mass index for the included pati-
ents was 26.9, range 18–42 kg/m2. although 
only 85 patients completed the trial, the two fi-
nal groups of per-protocol patients were still not 
significantly different. we consider the groups 
therefore to have been very well matched (Ta-
ble 1).

fifteen patients dropped out before the first 3 
months period was finished, leaving 97 patients 
for the second part of the study and 85 com-
pleted both treatment periods (fig. 1). before 
the code was broken, a further 5 were exclu-
ded because of protocol violation detected on 
evaluation of the patient’s record form before 
the data were entered on the spreadsheet. This 
left 80 patients, 46 women and 34 men, for a 
per-protocol analysis. of the randomised pati-

ents, 59 had arthritis of the knee, 46 of the hip, 
40 had involvement of the hands, 18 of the neck 
and 14 of the shoulder or a combination of the-
se different joints. The dropouts were correspon-
dingly represented by all the different joints men-
tioned and there were no major disagreements 
between the iTT and the per-protocol analy-
sis—hence we refer only to the iTT analysis if not 
otherwise stated. of the included patients, 40 
were taking nsaids regularly, 40 paracetamol, 
12 Tramadol, 3 codeine, 2 aspirin, 2 morphine, 
and 1 dextropropoxyphen. Thirty of the patients 
took no rescue medication whatever. when a 
subanalysis of the initial values of the placebo-
first group (n ¼ 56) versus the active treatment 
first group (n ¼ 56) were made, there were no 
significant differences in body mass index, age, 
sex, joints involved, consumption of nsaid and 
rescue medication (Table 1).

125 patients eligible

1 entered an other study
3 chose other therapy
9 declined to take part

112 randomised

9 withdrawals
3 personal reasons
3 protocol violation
1 high dose steroids
1 diagnosed cancer
1 acid regurgitation

6 withdrawals
3 personal reasons
1 protocol violation
1 high dose steroids
1 acid regurgitation

group
a

n=47

group
B

n=50

outcome measurements

outcome measurements

7 withdrawals
2 personal reasons
2 protocol violation
2 intercurrent surg.
1 diarhoea

5 withdrawals
1 personal reasons
3 protocol violation
1 high dose steroids

group
a

n=43

group
B

n=42

n=56 n=56

group a: 
active first

group B: 
Placebo 

first

fig. 1. flow-chart showing the dropout rate of 
the different time points of the study.

table 1. Baseline demographic and osteoarthritic characteristics of the study population

age (years)
sex
 women
 men

bmi (kg/m2)
no. of patients with oa of the hip
no. of patients with oa of the knee
no. of patients with oa of the neck
no. of patients with oa of the shoulder
no. of patients with oa of the hand
no. of patients on nsaids
no of patients on paracetamol
no. of patients on tramadol
no. of patients on codein 
no of patients on aspirin
no of patients on morphine
no of patients on dext. ppox. phen.
no. of patients with no medication

Intention-to-treat population

Placebo treatment
(n = 56)

66.8 ± 11.8 

34
21

26.8 ± 5.0
20
30
11

7
17
20
21

7
1
1
1
1

26

Per-protocol-population

active treatment
(n = 56)

67.1 ± 11.6

37
20

27.7 ± 4.9
26
29

7
7

23
20
19

5
2
1
1
0

24

Placebo treatment
(n = 39)

active treatment
(n = 56)

67.5 ± 10.6

21
18

27.7 ± 4.9
15
24
10

6
15
17
18

6
0
1
1
0

19

67.0 ± 10.8

26
15

27.5 ± 5.5
21
24

6
6

19
19
16

4
0
1
1
0

18

compliance
compliance, as calculated from the proporti-
on of study medication (number of capsules) 
returned by the patients, was 92.8 ± 11% for 
hyben vital and 90.6 ± 11% for placebo (non-
significant difference). compliance in the pla-
cebo-first group was 92.3 ± 10.0% and for ac-
tive treatment first 90.5 ± 8.0% (nonsignificant 
difference).

Primary efficacy measures: pain
details are given in Table 2. The most important 
item of clinical information—the patients’ final 
evaluations of change in pain—showed a re-
markable difference between the groups. in 
group a (placebo first), there was a highly sig-
nificant difference in favour of hyben vital—a 

mean rise from 1.02 ± 1.45 after placebo (an 
improvement of 25%), to 1.91 ± 1.43 (an im-
provement close to 50% of the improvement 
scale) observed after 3 months of hyben vital 
treatment, p<0.0078. but group b (starting with 
active treatment) showed no significant dif-
ference between the two treatments: 1.45 ± 
1.28 units for active treatment, as compared 
with 1.72 ± 1.37 for placebo, p = 0.6084. Table 
2, upper panel, and the histograms of figs. 2a 
and b illustrate the large between-treatment 
differences, when groups a and b are com-
pared. group a patients showed a marked dif-
ference between the two treatments at every 
degree of response, while b showed no consis-
tent pattern of difference between treatments. 
The carryover effect that we postulate as re-
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table 2. Pain given on a scale from 0 (no reduc-
tion) to 4 (almost total relief of pain), consumpti-
on of rescue medication given as paracetamol 
equivalents (g)

sponsible for this between-groups discrepancy 
(see also discussion) likewise blunted the level 
of significance when the two treatment groups 
were lumped together: there was again no sig-
nificant difference between the effects of the 
two treatments (p<0.0991), data not shown. an 
evaluation of between- group differences after 
only 3-months treatment did not attain statisti-
cal significance, although an improvement of 
50% was observed in favour of active treatment 
(p<0.101) data not shown.
we also made an alternative analysis of the 
data by identifying two categories of subject—
‘‘responders’’ who by definition showed at 
least one category of improvement and ‘‘non-
responders’’, who showed less improvement 
than this. if we compare the a and b groups 
after the first 3 months of treatment, the overall 
outcome of the analysis is that 31/47 (66%) of 
subjects responded to hyben vital, while 18/50 
(36%) responded to placebo and this was signi-
ficant at p<0.0128). The corresponding per-pro-
tocol evaluation yielded a p value of 0.0428.

Primary efficacy measures: pain
Twenty-three patients handed in medical diari-
es adequate for iTT analysis of their use of nsaids 
in accordance with the protocol. consumption 
during the two treatment periods was found to 
be identical (data not shown). paracetamol 
and acetylsalicylic acid were administered as 
500 mg tablets and Tramadol and codeine as 
50 and 25 mg tablets, respectively. Twentyfive
patients handed in medical diaries adequate 
for iTT analysis of their daily use of paraceta-

Placebo

Group A: Placebo first, then active treatment

pain
rescue medication
stiffness

1.02 ± 1.45
227.40 ± 249.50

0.91 ± 1.38

active 
treatment

1.91 ± 1.43
127.90 ± 143.30

1.91 ± 1.25

p-value

0.0078
0.0024
0.0025

Group B: Active treatment, then placebo

pain
rescue medication
stiffness

1.45 ± 1.28
127.50 ± 94.00

1.28 ± 1.35

1.72 ± 1.37
77.70 ± 51.1

1.71 ± 1.47

0.6084
0.1452
0.3850

Placebo
active 
treatment p-value

stiffness estimated on a scale from 0 (no reduction) to 4 
(almost total relief of stiffness) is given for groups a and B. 
data given are mean ±sd.

mol and seven and four and two patients, re-
spectively, handed in diaries adequate for iTT 
analyses of their daily use of Tramadol, codeine 
and aspirin. a pattern very much like that pre-
viously described for pain, occurred. group a, 
placebo first, data available from 12 patients, 
showed after 3 months a mean consumption 
of 227.4 ± 249.5 g. however, this consumption 
was reduced to 127.9 ± 143.3 g after 3 months 
of active drug treatment. This decline of 99.4 ± 
163.9 g (p<0.0024) comprised a 44% reduction. 
The b group, active treatment first, with data 
available from 15 volunteers, showed after the 
first 3 months of active treatment a mean va-
lue of 129.50 ± 91.00 g, a value close to what 
was observed in the second active treatment 
phase of the group a patients (see Table 2). a 
further 3 months placebo treatment, in the b 
group, resulted in a non-significant decline to 
77.70 ± 51.1 g (Table 2). no significant change 
was present when the two groups were lumped 
together (p<0.1420), data not shown. an eva-
luation of the two groups after 3-months treat-
ment showed placebo values of 227.4 ± 249.5 g 
and active values of 128.4 ± 94.3 g. The reduc-
tion, in favour of active treatment, was 44%, but 
was not statistically significant. when, however, 
a subanalysis was made on the delta change in 
consumption of rescue medication from the be-
ginning of each of the two 3-months treatment 
periods (the two initial weeks of treatment) to 
the end of each of the respective periods (the 
final two weeks of the 3-month treatment pe-
riod), there was a significant reduction in con-
sumption of rescue medication from active 
treatment, when comparing placebo and ac-
tive treatment (p<0.006), data not shown.
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fig. 2. (a) histograms comparing, in group a 
subjects (placebo first then hyben Vital), the 
degree of improvement in pain relief from pla-
cebo (white columns) as compared with hyben 
Vital (shaded columns). the height of each co-
lumn indicates the percentage of patients who 
experienced pain relief of category 0, 1, 2, 3 or 
4, corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments). (B) his-
tograms comparing in group B subjects (hyben 
Vital first then placebo), the degree of impro-
vement in pain relief from hyben Vital (shaded 
columns) as compared with placebo (white 
columns). the height of each column indicates 
the percentage of patients who experienced 
a given pain relief of category 0, 1, 2, 3 or 4, 
corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments).

secondary efficacy measures
Joint stiffness, tested on a scale from 0 (no im-
provement at all) to 4 (almost total relief of stiff-
ness) revealed an almost identical pattern to 
that found for pain. in group a, the initial pla-
cebo value was 0.91 ± 1.38 (an improvement of 
23% on the scale) as compared to 1.91 ± 1.25 
(an improvement of 48%) while on hyben vital 
therapy), p<0.0025. group b, however, showed
no significant difference between treatments: 
hyben vital 1.28 ± 1.35 versus placebo 1.71 ± 
1.47, p<0.3850 (Table 2). nor was there any sig-
nificant difference when the two groups were 
taken together (p<0.1612), data not shown. a 
comparison of the two groups after 3 months 
of treatment, although in favour of active treat-
ment, did not attain statistical significance 
(p<0.153), data not shown. The diary records of 
joint pain and stiffness in the morning and later 
in the day, wellbeing, mood, energy and sleep, 
available in diaries from 47 patients, showed the 

same sharp distinction between groups as for the 
primary parameters. The placebo-first group a  
(n = 26) showed, in all measurements a distinct 
difference in favour of hyben vital. The change 
was highly significant, stiffness and pain in the 
morning giving p values of 0.0016 and 0.0127, 
respectively, and sleep quality, mood and ge-
neral wellbeing, 0.0096, 0.0124 and 0.0164, re-
spectively. but in the hyben-first group b, the 
two sets of results appeared indistinguishable, 
and there was not a single instance of anything 
approaching a statistically significant difference 
between the two treatment groups, as shown 
by a mean p level of more than 0.50 (details not 
shown). The majority of the significant changes 
observed in favour of active treatment in the 
placebo-first group, were confirmed, when sub-
analysis comparing the a and b group after 3-
months treatment was made: stiffness in the 
morning, p<0.054; pain in the morning, p<0.036; 
general wellbeing, p<0.012; mood, p<0.017; 
and sleep quality, p<0.005.

Patients’ preference for treatment
The separate groups again showed a large 
difference, similar in pattern to that described 
above. in group a, 24 patients reported that 
they felt most improvement from hyben vital, 
while 8 patients preferred placebo and 9 were 
not sure (p<0.0070). in group b, 12 patients pre-
ferred the first treatment (hyben vital) whereas 
20 voted for placebo treatment and 8 did not 
have any preference (p<0.2153). comparison 
of the a and b groups (fisher’s test) gave a p 
value of <0.0040 in favour of hyben vital.

routine screening tests
haemoglobin, blood glucose, creatinine and so-
dium and potassium levels were unaffected by 
either treatment. nor were there any changes 
when those patients with blood glucose levels 
above 5.5 mmol/l were analysed separately. 
an unexpected finding was that hyben vital re-
sulted in a small but significant 8.5% fall of total 
cholesterol.

unwanted effects
although 27 of the original 112 subjects recrui-
ted dropped out during the 6-months treatment 
period, only 3 of these defaulted because of 
adverse effects: acid regurgitation occurred in 
one patient during placebo therapy and in one 
during active treatment, and one other patient 
with diarrhoea dropped out while on placebo; 
for details see fig. 1. in the remaining group the-
re were 12 who reported milder unwanted ef-
fects. These were as follows: frequency of mic-
turition 4 (three while on active treatment and 
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table 2. Pain given on a scale from 0 (no reduc-
tion) to 4 (almost total relief of pain), consumpti-
on of rescue medication given as paracetamol 
equivalents (g)

sponsible for this between-groups discrepancy 
(see also discussion) likewise blunted the level 
of significance when the two treatment groups 
were lumped together: there was again no sig-
nificant difference between the effects of the 
two treatments (p<0.0991), data not shown. an 
evaluation of between- group differences after 
only 3-months treatment did not attain statisti-
cal significance, although an improvement of 
50% was observed in favour of active treatment 
(p<0.101) data not shown.
we also made an alternative analysis of the 
data by identifying two categories of subject—
‘‘responders’’ who by definition showed at 
least one category of improvement and ‘‘non-
responders’’, who showed less improvement 
than this. if we compare the a and b groups 
after the first 3 months of treatment, the overall 
outcome of the analysis is that 31/47 (66%) of 
subjects responded to hyben vital, while 18/50 
(36%) responded to placebo and this was signi-
ficant at p<0.0128). The corresponding per-pro-
tocol evaluation yielded a p value of 0.0428.

Primary efficacy measures: pain
Twenty-three patients handed in medical diari-
es adequate for iTT analysis of their use of nsaids 
in accordance with the protocol. consumption 
during the two treatment periods was found to 
be identical (data not shown). paracetamol 
and acetylsalicylic acid were administered as 
500 mg tablets and Tramadol and codeine as 
50 and 25 mg tablets, respectively. Twentyfive
patients handed in medical diaries adequate 
for iTT analysis of their daily use of paraceta-

Placebo

Group A: Placebo first, then active treatment

pain
rescue medication
stiffness

1.02 ± 1.45
227.40 ± 249.50

0.91 ± 1.38

active 
treatment

1.91 ± 1.43
127.90 ± 143.30

1.91 ± 1.25

p-value

0.0078
0.0024
0.0025

Group B: Active treatment, then placebo

pain
rescue medication
stiffness

1.45 ± 1.28
127.50 ± 94.00

1.28 ± 1.35

1.72 ± 1.37
77.70 ± 51.1

1.71 ± 1.47

0.6084
0.1452
0.3850

Placebo
active 
treatment p-value

stiffness estimated on a scale from 0 (no reduction) to 4 
(almost total relief of stiffness) is given for groups a and B. 
data given are mean ±sd.

mol and seven and four and two patients, re-
spectively, handed in diaries adequate for iTT 
analyses of their daily use of Tramadol, codeine 
and aspirin. a pattern very much like that pre-
viously described for pain, occurred. group a, 
placebo first, data available from 12 patients, 
showed after 3 months a mean consumption 
of 227.4 ± 249.5 g. however, this consumption 
was reduced to 127.9 ± 143.3 g after 3 months 
of active drug treatment. This decline of 99.4 ± 
163.9 g (p<0.0024) comprised a 44% reduction. 
The b group, active treatment first, with data 
available from 15 volunteers, showed after the 
first 3 months of active treatment a mean va-
lue of 129.50 ± 91.00 g, a value close to what 
was observed in the second active treatment 
phase of the group a patients (see Table 2). a 
further 3 months placebo treatment, in the b 
group, resulted in a non-significant decline to 
77.70 ± 51.1 g (Table 2). no significant change 
was present when the two groups were lumped 
together (p<0.1420), data not shown. an eva-
luation of the two groups after 3-months treat-
ment showed placebo values of 227.4 ± 249.5 g 
and active values of 128.4 ± 94.3 g. The reduc-
tion, in favour of active treatment, was 44%, but 
was not statistically significant. when, however, 
a subanalysis was made on the delta change in 
consumption of rescue medication from the be-
ginning of each of the two 3-months treatment 
periods (the two initial weeks of treatment) to 
the end of each of the respective periods (the 
final two weeks of the 3-month treatment pe-
riod), there was a significant reduction in con-
sumption of rescue medication from active 
treatment, when comparing placebo and ac-
tive treatment (p<0.006), data not shown.
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fig. 2. (a) histograms comparing, in group a 
subjects (placebo first then hyben Vital), the 
degree of improvement in pain relief from pla-
cebo (white columns) as compared with hyben 
Vital (shaded columns). the height of each co-
lumn indicates the percentage of patients who 
experienced pain relief of category 0, 1, 2, 3 or 
4, corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments). (B) his-
tograms comparing in group B subjects (hyben 
Vital first then placebo), the degree of impro-
vement in pain relief from hyben Vital (shaded 
columns) as compared with placebo (white 
columns). the height of each column indicates 
the percentage of patients who experienced 
a given pain relief of category 0, 1, 2, 3 or 4, 
corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments).

secondary efficacy measures
Joint stiffness, tested on a scale from 0 (no im-
provement at all) to 4 (almost total relief of stiff-
ness) revealed an almost identical pattern to 
that found for pain. in group a, the initial pla-
cebo value was 0.91 ± 1.38 (an improvement of 
23% on the scale) as compared to 1.91 ± 1.25 
(an improvement of 48%) while on hyben vital 
therapy), p<0.0025. group b, however, showed
no significant difference between treatments: 
hyben vital 1.28 ± 1.35 versus placebo 1.71 ± 
1.47, p<0.3850 (Table 2). nor was there any sig-
nificant difference when the two groups were 
taken together (p<0.1612), data not shown. a 
comparison of the two groups after 3 months 
of treatment, although in favour of active treat-
ment, did not attain statistical significance 
(p<0.153), data not shown. The diary records of 
joint pain and stiffness in the morning and later 
in the day, wellbeing, mood, energy and sleep, 
available in diaries from 47 patients, showed the 

same sharp distinction between groups as for the 
primary parameters. The placebo-first group a  
(n = 26) showed, in all measurements a distinct 
difference in favour of hyben vital. The change 
was highly significant, stiffness and pain in the 
morning giving p values of 0.0016 and 0.0127, 
respectively, and sleep quality, mood and ge-
neral wellbeing, 0.0096, 0.0124 and 0.0164, re-
spectively. but in the hyben-first group b, the 
two sets of results appeared indistinguishable, 
and there was not a single instance of anything 
approaching a statistically significant difference 
between the two treatment groups, as shown 
by a mean p level of more than 0.50 (details not 
shown). The majority of the significant changes 
observed in favour of active treatment in the 
placebo-first group, were confirmed, when sub-
analysis comparing the a and b group after 3-
months treatment was made: stiffness in the 
morning, p<0.054; pain in the morning, p<0.036; 
general wellbeing, p<0.012; mood, p<0.017; 
and sleep quality, p<0.005.

Patients’ preference for treatment
The separate groups again showed a large 
difference, similar in pattern to that described 
above. in group a, 24 patients reported that 
they felt most improvement from hyben vital, 
while 8 patients preferred placebo and 9 were 
not sure (p<0.0070). in group b, 12 patients pre-
ferred the first treatment (hyben vital) whereas 
20 voted for placebo treatment and 8 did not 
have any preference (p<0.2153). comparison 
of the a and b groups (fisher’s test) gave a p 
value of <0.0040 in favour of hyben vital.

routine screening tests
haemoglobin, blood glucose, creatinine and so-
dium and potassium levels were unaffected by 
either treatment. nor were there any changes 
when those patients with blood glucose levels 
above 5.5 mmol/l were analysed separately. 
an unexpected finding was that hyben vital re-
sulted in a small but significant 8.5% fall of total 
cholesterol.

unwanted effects
although 27 of the original 112 subjects recrui-
ted dropped out during the 6-months treatment 
period, only 3 of these defaulted because of 
adverse effects: acid regurgitation occurred in 
one patient during placebo therapy and in one 
during active treatment, and one other patient 
with diarrhoea dropped out while on placebo; 
for details see fig. 1. in the remaining group the-
re were 12 who reported milder unwanted ef-
fects. These were as follows: frequency of mic-
turition 4 (three while on active treatment and 
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table 2. Pain given on a scale from 0 (no reduc-
tion) to 4 (almost total relief of pain), consumpti-
on of rescue medication given as paracetamol 
equivalents (g)

sponsible for this between-groups discrepancy 
(see also discussion) likewise blunted the level 
of significance when the two treatment groups 
were lumped together: there was again no sig-
nificant difference between the effects of the 
two treatments (p<0.0991), data not shown. an 
evaluation of between- group differences after 
only 3-months treatment did not attain statisti-
cal significance, although an improvement of 
50% was observed in favour of active treatment 
(p<0.101) data not shown.
we also made an alternative analysis of the 
data by identifying two categories of subject—
‘‘responders’’ who by definition showed at 
least one category of improvement and ‘‘non-
responders’’, who showed less improvement 
than this. if we compare the a and b groups 
after the first 3 months of treatment, the overall 
outcome of the analysis is that 31/47 (66%) of 
subjects responded to hyben vital, while 18/50 
(36%) responded to placebo and this was signi-
ficant at p<0.0128). The corresponding per-pro-
tocol evaluation yielded a p value of 0.0428.

Primary efficacy measures: pain
Twenty-three patients handed in medical diari-
es adequate for iTT analysis of their use of nsaids 
in accordance with the protocol. consumption 
during the two treatment periods was found to 
be identical (data not shown). paracetamol 
and acetylsalicylic acid were administered as 
500 mg tablets and Tramadol and codeine as 
50 and 25 mg tablets, respectively. Twentyfive
patients handed in medical diaries adequate 
for iTT analysis of their daily use of paraceta-

Placebo

Group A: Placebo first, then active treatment

pain
rescue medication
stiffness

1.02 ± 1.45
227.40 ± 249.50

0.91 ± 1.38

active 
treatment

1.91 ± 1.43
127.90 ± 143.30

1.91 ± 1.25

p-value

0.0078
0.0024
0.0025

Group B: Active treatment, then placebo

pain
rescue medication
stiffness

1.45 ± 1.28
127.50 ± 94.00

1.28 ± 1.35

1.72 ± 1.37
77.70 ± 51.1

1.71 ± 1.47

0.6084
0.1452
0.3850

Placebo
active 
treatment p-value

stiffness estimated on a scale from 0 (no reduction) to 4 
(almost total relief of stiffness) is given for groups a and B. 
data given are mean ±sd.

mol and seven and four and two patients, re-
spectively, handed in diaries adequate for iTT 
analyses of their daily use of Tramadol, codeine 
and aspirin. a pattern very much like that pre-
viously described for pain, occurred. group a, 
placebo first, data available from 12 patients, 
showed after 3 months a mean consumption 
of 227.4 ± 249.5 g. however, this consumption 
was reduced to 127.9 ± 143.3 g after 3 months 
of active drug treatment. This decline of 99.4 ± 
163.9 g (p<0.0024) comprised a 44% reduction. 
The b group, active treatment first, with data 
available from 15 volunteers, showed after the 
first 3 months of active treatment a mean va-
lue of 129.50 ± 91.00 g, a value close to what 
was observed in the second active treatment 
phase of the group a patients (see Table 2). a 
further 3 months placebo treatment, in the b 
group, resulted in a non-significant decline to 
77.70 ± 51.1 g (Table 2). no significant change 
was present when the two groups were lumped 
together (p<0.1420), data not shown. an eva-
luation of the two groups after 3-months treat-
ment showed placebo values of 227.4 ± 249.5 g 
and active values of 128.4 ± 94.3 g. The reduc-
tion, in favour of active treatment, was 44%, but 
was not statistically significant. when, however, 
a subanalysis was made on the delta change in 
consumption of rescue medication from the be-
ginning of each of the two 3-months treatment 
periods (the two initial weeks of treatment) to 
the end of each of the respective periods (the 
final two weeks of the 3-month treatment pe-
riod), there was a significant reduction in con-
sumption of rescue medication from active 
treatment, when comparing placebo and ac-
tive treatment (p<0.006), data not shown.
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fig. 2. (a) histograms comparing, in group a 
subjects (placebo first then hyben Vital), the 
degree of improvement in pain relief from pla-
cebo (white columns) as compared with hyben 
Vital (shaded columns). the height of each co-
lumn indicates the percentage of patients who 
experienced pain relief of category 0, 1, 2, 3 or 
4, corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments). (B) his-
tograms comparing in group B subjects (hyben 
Vital first then placebo), the degree of impro-
vement in pain relief from hyben Vital (shaded 
columns) as compared with placebo (white 
columns). the height of each column indicates 
the percentage of patients who experienced 
a given pain relief of category 0, 1, 2, 3 or 4, 
corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments).

secondary efficacy measures
Joint stiffness, tested on a scale from 0 (no im-
provement at all) to 4 (almost total relief of stiff-
ness) revealed an almost identical pattern to 
that found for pain. in group a, the initial pla-
cebo value was 0.91 ± 1.38 (an improvement of 
23% on the scale) as compared to 1.91 ± 1.25 
(an improvement of 48%) while on hyben vital 
therapy), p<0.0025. group b, however, showed
no significant difference between treatments: 
hyben vital 1.28 ± 1.35 versus placebo 1.71 ± 
1.47, p<0.3850 (Table 2). nor was there any sig-
nificant difference when the two groups were 
taken together (p<0.1612), data not shown. a 
comparison of the two groups after 3 months 
of treatment, although in favour of active treat-
ment, did not attain statistical significance 
(p<0.153), data not shown. The diary records of 
joint pain and stiffness in the morning and later 
in the day, wellbeing, mood, energy and sleep, 
available in diaries from 47 patients, showed the 

same sharp distinction between groups as for the 
primary parameters. The placebo-first group a  
(n = 26) showed, in all measurements a distinct 
difference in favour of hyben vital. The change 
was highly significant, stiffness and pain in the 
morning giving p values of 0.0016 and 0.0127, 
respectively, and sleep quality, mood and ge-
neral wellbeing, 0.0096, 0.0124 and 0.0164, re-
spectively. but in the hyben-first group b, the 
two sets of results appeared indistinguishable, 
and there was not a single instance of anything 
approaching a statistically significant difference 
between the two treatment groups, as shown 
by a mean p level of more than 0.50 (details not 
shown). The majority of the significant changes 
observed in favour of active treatment in the 
placebo-first group, were confirmed, when sub-
analysis comparing the a and b group after 3-
months treatment was made: stiffness in the 
morning, p<0.054; pain in the morning, p<0.036; 
general wellbeing, p<0.012; mood, p<0.017; 
and sleep quality, p<0.005.

Patients’ preference for treatment
The separate groups again showed a large 
difference, similar in pattern to that described 
above. in group a, 24 patients reported that 
they felt most improvement from hyben vital, 
while 8 patients preferred placebo and 9 were 
not sure (p<0.0070). in group b, 12 patients pre-
ferred the first treatment (hyben vital) whereas 
20 voted for placebo treatment and 8 did not 
have any preference (p<0.2153). comparison 
of the a and b groups (fisher’s test) gave a p 
value of <0.0040 in favour of hyben vital.

routine screening tests
haemoglobin, blood glucose, creatinine and so-
dium and potassium levels were unaffected by 
either treatment. nor were there any changes 
when those patients with blood glucose levels 
above 5.5 mmol/l were analysed separately. 
an unexpected finding was that hyben vital re-
sulted in a small but significant 8.5% fall of total 
cholesterol.

unwanted effects
although 27 of the original 112 subjects recrui-
ted dropped out during the 6-months treatment 
period, only 3 of these defaulted because of 
adverse effects: acid regurgitation occurred in 
one patient during placebo therapy and in one 
during active treatment, and one other patient 
with diarrhoea dropped out while on placebo; 
for details see fig. 1. in the remaining group the-
re were 12 who reported milder unwanted ef-
fects. These were as follows: frequency of mic-
turition 4 (three while on active treatment and 
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table 2. Pain given on a scale from 0 (no reduc-
tion) to 4 (almost total relief of pain), consumpti-
on of rescue medication given as paracetamol 
equivalents (g)

sponsible for this between-groups discrepancy 
(see also discussion) likewise blunted the level 
of significance when the two treatment groups 
were lumped together: there was again no sig-
nificant difference between the effects of the 
two treatments (p<0.0991), data not shown. an 
evaluation of between- group differences after 
only 3-months treatment did not attain statisti-
cal significance, although an improvement of 
50% was observed in favour of active treatment 
(p<0.101) data not shown.
we also made an alternative analysis of the 
data by identifying two categories of subject—
‘‘responders’’ who by definition showed at 
least one category of improvement and ‘‘non-
responders’’, who showed less improvement 
than this. if we compare the a and b groups 
after the first 3 months of treatment, the overall 
outcome of the analysis is that 31/47 (66%) of 
subjects responded to hyben vital, while 18/50 
(36%) responded to placebo and this was signi-
ficant at p<0.0128). The corresponding per-pro-
tocol evaluation yielded a p value of 0.0428.

Primary efficacy measures: pain
Twenty-three patients handed in medical diari-
es adequate for iTT analysis of their use of nsaids 
in accordance with the protocol. consumption 
during the two treatment periods was found to 
be identical (data not shown). paracetamol 
and acetylsalicylic acid were administered as 
500 mg tablets and Tramadol and codeine as 
50 and 25 mg tablets, respectively. Twentyfive
patients handed in medical diaries adequate 
for iTT analysis of their daily use of paraceta-

Placebo

Group A: Placebo first, then active treatment

pain
rescue medication
stiffness

1.02 ± 1.45
227.40 ± 249.50

0.91 ± 1.38

active 
treatment

1.91 ± 1.43
127.90 ± 143.30

1.91 ± 1.25

p-value

0.0078
0.0024
0.0025

Group B: Active treatment, then placebo

pain
rescue medication
stiffness

1.45 ± 1.28
127.50 ± 94.00

1.28 ± 1.35

1.72 ± 1.37
77.70 ± 51.1

1.71 ± 1.47

0.6084
0.1452
0.3850

Placebo
active 
treatment p-value

stiffness estimated on a scale from 0 (no reduction) to 4 
(almost total relief of stiffness) is given for groups a and B. 
data given are mean ±sd.

mol and seven and four and two patients, re-
spectively, handed in diaries adequate for iTT 
analyses of their daily use of Tramadol, codeine 
and aspirin. a pattern very much like that pre-
viously described for pain, occurred. group a, 
placebo first, data available from 12 patients, 
showed after 3 months a mean consumption 
of 227.4 ± 249.5 g. however, this consumption 
was reduced to 127.9 ± 143.3 g after 3 months 
of active drug treatment. This decline of 99.4 ± 
163.9 g (p<0.0024) comprised a 44% reduction. 
The b group, active treatment first, with data 
available from 15 volunteers, showed after the 
first 3 months of active treatment a mean va-
lue of 129.50 ± 91.00 g, a value close to what 
was observed in the second active treatment 
phase of the group a patients (see Table 2). a 
further 3 months placebo treatment, in the b 
group, resulted in a non-significant decline to 
77.70 ± 51.1 g (Table 2). no significant change 
was present when the two groups were lumped 
together (p<0.1420), data not shown. an eva-
luation of the two groups after 3-months treat-
ment showed placebo values of 227.4 ± 249.5 g 
and active values of 128.4 ± 94.3 g. The reduc-
tion, in favour of active treatment, was 44%, but 
was not statistically significant. when, however, 
a subanalysis was made on the delta change in 
consumption of rescue medication from the be-
ginning of each of the two 3-months treatment 
periods (the two initial weeks of treatment) to 
the end of each of the respective periods (the 
final two weeks of the 3-month treatment pe-
riod), there was a significant reduction in con-
sumption of rescue medication from active 
treatment, when comparing placebo and ac-
tive treatment (p<0.006), data not shown.
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fig. 2. (a) histograms comparing, in group a 
subjects (placebo first then hyben Vital), the 
degree of improvement in pain relief from pla-
cebo (white columns) as compared with hyben 
Vital (shaded columns). the height of each co-
lumn indicates the percentage of patients who 
experienced pain relief of category 0, 1, 2, 3 or 
4, corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments). (B) his-
tograms comparing in group B subjects (hyben 
Vital first then placebo), the degree of impro-
vement in pain relief from hyben Vital (shaded 
columns) as compared with placebo (white 
columns). the height of each column indicates 
the percentage of patients who experienced 
a given pain relief of category 0, 1, 2, 3 or 4, 
corresponding to 0%, 25%, 50%, 75% or 100% 
relief of pain (p value refers to the added scores 
comparing the two different treatments).

secondary efficacy measures
Joint stiffness, tested on a scale from 0 (no im-
provement at all) to 4 (almost total relief of stiff-
ness) revealed an almost identical pattern to 
that found for pain. in group a, the initial pla-
cebo value was 0.91 ± 1.38 (an improvement of 
23% on the scale) as compared to 1.91 ± 1.25 
(an improvement of 48%) while on hyben vital 
therapy), p<0.0025. group b, however, showed
no significant difference between treatments: 
hyben vital 1.28 ± 1.35 versus placebo 1.71 ± 
1.47, p<0.3850 (Table 2). nor was there any sig-
nificant difference when the two groups were 
taken together (p<0.1612), data not shown. a 
comparison of the two groups after 3 months 
of treatment, although in favour of active treat-
ment, did not attain statistical significance 
(p<0.153), data not shown. The diary records of 
joint pain and stiffness in the morning and later 
in the day, wellbeing, mood, energy and sleep, 
available in diaries from 47 patients, showed the 

same sharp distinction between groups as for the 
primary parameters. The placebo-first group a  
(n = 26) showed, in all measurements a distinct 
difference in favour of hyben vital. The change 
was highly significant, stiffness and pain in the 
morning giving p values of 0.0016 and 0.0127, 
respectively, and sleep quality, mood and ge-
neral wellbeing, 0.0096, 0.0124 and 0.0164, re-
spectively. but in the hyben-first group b, the 
two sets of results appeared indistinguishable, 
and there was not a single instance of anything 
approaching a statistically significant difference 
between the two treatment groups, as shown 
by a mean p level of more than 0.50 (details not 
shown). The majority of the significant changes 
observed in favour of active treatment in the 
placebo-first group, were confirmed, when sub-
analysis comparing the a and b group after 3-
months treatment was made: stiffness in the 
morning, p<0.054; pain in the morning, p<0.036; 
general wellbeing, p<0.012; mood, p<0.017; 
and sleep quality, p<0.005.

Patients’ preference for treatment
The separate groups again showed a large 
difference, similar in pattern to that described 
above. in group a, 24 patients reported that 
they felt most improvement from hyben vital, 
while 8 patients preferred placebo and 9 were 
not sure (p<0.0070). in group b, 12 patients pre-
ferred the first treatment (hyben vital) whereas 
20 voted for placebo treatment and 8 did not 
have any preference (p<0.2153). comparison 
of the a and b groups (fisher’s test) gave a p 
value of <0.0040 in favour of hyben vital.

routine screening tests
haemoglobin, blood glucose, creatinine and so-
dium and potassium levels were unaffected by 
either treatment. nor were there any changes 
when those patients with blood glucose levels 
above 5.5 mmol/l were analysed separately. 
an unexpected finding was that hyben vital re-
sulted in a small but significant 8.5% fall of total 
cholesterol.

unwanted effects
although 27 of the original 112 subjects recrui-
ted dropped out during the 6-months treatment 
period, only 3 of these defaulted because of 
adverse effects: acid regurgitation occurred in 
one patient during placebo therapy and in one 
during active treatment, and one other patient 
with diarrhoea dropped out while on placebo; 
for details see fig. 1. in the remaining group the-
re were 12 who reported milder unwanted ef-
fects. These were as follows: frequency of mic-
turition 4 (three while on active treatment and 
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one while on placebo); waterbrash 3 (present in 
both treatments); diarrhoea 2 (present in both 
treatments); constipation 2 (1 during placebo 
and 1 during both treatments); urticaria 1 (while 
on placebo). There were no major side effects 
of any kind in the whole group.

discussion
Interpretation of trial results
The chief advantage of a crossover trial, as 
used here, is that in comparing the effects of 
two successive treatments on the same ‘‘arm’’ 
of the trial, each patient acts as his/her per-
fect control, so concern about mismatching of 
the groups—an important source of error—can 
be forgotten. a wholly uncomplicated crosso-
ver trial with a positive result can be expected 
to yield three pieces of information: a within-
group significant comparison of the two test 
substances—one from each of the two arms of 
the trial (and more or less identical with each 
other), and a significant between-groups com-
parison at the crossover point, provided that 
the groups have been well matched, since in 
this case the patients do not act as their own 
controls. 

looking at the results of the trial described here, 
it is obvious that they are far from this idealised 
pattern. That arm of the trial given placebo first 
does show a significant, clear-cut difference 
between the effects of the two test substances. 
so far so good, but the other arm— active 
substance first, placebo second—shows no sig-
nificant difference between the two. we belie-
ve that by far the most likely explanation of this 
discrepancy between the two arms of the trial 
is a strong ‘‘carryover’’ effect of hyben vital. 
This is a common, major complication of cross-
over trials and the reason for the inclusion of a 
‘‘washout’’ period after crossover. 

The usual tactical response is to write off all data 
after the crossover point and to supplement the 
single withingroup result obtained in the place-
bo-first arm, with a between-groups comparison 
at the crossover point. but this, using the primary 
efficacy data of Table 2, also gave a non-signi-
ficant result. This raises the possibility that a car-
ryover effect is not the whole explanation—a 
slow onset of the active drug effect could be 
another factor. The strength and significance 
of the difference between placebo and active 
drug seen in group a is supported by several 
ancillary aspects. if the reduction in pain sensa-
tion was evaluated after 3-month treatment on 
a yes/no basis, there was a significant reduction 
of pain from active treatment when compared 

to placebo. in agreement with this finding, pre-
ference for treatment a or b was also in favour 
of active treatment and the diary recordings 
on pain, general wellbeing, mood and sleeping 
quality were all statistically significant in favour 
of active treatment. Taken together these fin-
dings seem to fully justify confirmation of the 
action of hyben vital by a large-scale, parallel, 
placebo-controlled, blind study, and this is our 
intention. 

r. canina (the ‘‘dog rose’’, the common wild-
briar rose of english hedgerows) is said to have 
been so named because the ancient greeks 
believed its root to be effective against the bite 
of a mad dog (brewer, 1981). in this context, pliny 
the elder used the plant’s classical greek name 
‘‘cynorrhodos’’, combining the verbal roots of 
‘‘dog’’ and ‘‘red’’ (pliny, 1966). although hy-
ben vital has been marketed in scandinavia for 
several years, modern european interest in the 
plant has been concentrated on preparations 
made from the hips rather than the root, mainly 
because of their high content of vitamin c, and 
herbal tea infusions of ‘‘cynorrhodon’’ are still 
used today. 

it is widely known that rose hips contain signifi-
cant amounts of vitamin c, but it seems highly 
unlikely that this accounts for much, or indeed 
any, of the activity of hyben vital in this trial. a 
large-scale study in 1996 on the framingham 
population group showed that the middle and 
highest tertiles of daily dietary vitamin c intake 
did protect against the long-term progression 
of knee osteoarthritis (especially against loss of 
cartilage). but the lowest intake tertile—a daily 
mean of 81 mg for men and 94 for women—
had no such protective effect (mcalindon et 
al., 1996). The vitamin c content of a hyben vi-
tal dosage of 5 g daily, as used in this trial, is only 
26 mg, i.e. only one-third of the framingham lo-
west tertile and therefore very unlikely to contri-
bute significantly to the action of hyben vital. 

we have earlier shown that hyben vital signi-
ficantly reduces the migration of neutrophils, 
when estimated after 1 month of treatment (win-
ther et al., 1999; kharazmi and winther, 1999). 
one explanation for the lessening of symptoms 
during hyben vital treatment could therefore 
be a reduction of the inflammation that is an 
integral part of the pathogenesis of osteoarth-
ritis (harris, 1988). This hypothesis has gained in-
creasing interest, as an active ingredient that 
inhibits neutrophil chemotaxis, has now been 
isolated from the present subtype of rose hip 
(larsen et al., 2003). if the present suggestion is 

correct, it could also explain the pronounced 
carryover effect; once inflammation has subsi-
ded, it requires a certain interval of time before 
the process can be reactivated. as rose hips 
have been used in daily household use for cen-
turies, it is surprising that their anti-inflammatory 
property has not been detected before now. a 
possible explanation is that different species of 
rose hip vary in their anti-inflammatory proper-
ties (brandt and (akesson, 2002). in another stu-
dy testing a possible interaction between rose 
hip and warfarin, we could not show any ef-
fect on coagulation and platelet aggregability 
(winther, 2000). This suggests that rose hip, un-
like nsaid, aspirin and ginger—another natural 
remedy also used for symptoms of osteoarthritis 
(altman and markussen, 2001)—does not af-
fect the arachidonic acid and cyclo-oxygena-
se system. This could explain why the incidence 
of side effects is lower for hyben vital than for 
the therapies mentioned above. 

conclusion
we have found that the herbal remedy hyben 
vital has a moderate alleviating effect on joint 
pain and improves general wellbeing, sleep 
quality and mood in patients with osteoarthritis, 
without producing any side effects. we consi-
der that the results warrant a largescale dou-
ble-blind, long-term, placebo-controlled and 
parallel study of hyben vital.
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one while on placebo); waterbrash 3 (present in 
both treatments); diarrhoea 2 (present in both 
treatments); constipation 2 (1 during placebo 
and 1 during both treatments); urticaria 1 (while 
on placebo). There were no major side effects 
of any kind in the whole group.

discussion
Interpretation of trial results
The chief advantage of a crossover trial, as 
used here, is that in comparing the effects of 
two successive treatments on the same ‘‘arm’’ 
of the trial, each patient acts as his/her per-
fect control, so concern about mismatching of 
the groups—an important source of error—can 
be forgotten. a wholly uncomplicated crosso-
ver trial with a positive result can be expected 
to yield three pieces of information: a within-
group significant comparison of the two test 
substances—one from each of the two arms of 
the trial (and more or less identical with each 
other), and a significant between-groups com-
parison at the crossover point, provided that 
the groups have been well matched, since in 
this case the patients do not act as their own 
controls. 

looking at the results of the trial described here, 
it is obvious that they are far from this idealised 
pattern. That arm of the trial given placebo first 
does show a significant, clear-cut difference 
between the effects of the two test substances. 
so far so good, but the other arm— active 
substance first, placebo second—shows no sig-
nificant difference between the two. we belie-
ve that by far the most likely explanation of this 
discrepancy between the two arms of the trial 
is a strong ‘‘carryover’’ effect of hyben vital. 
This is a common, major complication of cross-
over trials and the reason for the inclusion of a 
‘‘washout’’ period after crossover. 

The usual tactical response is to write off all data 
after the crossover point and to supplement the 
single withingroup result obtained in the place-
bo-first arm, with a between-groups comparison 
at the crossover point. but this, using the primary 
efficacy data of Table 2, also gave a non-signi-
ficant result. This raises the possibility that a car-
ryover effect is not the whole explanation—a 
slow onset of the active drug effect could be 
another factor. The strength and significance 
of the difference between placebo and active 
drug seen in group a is supported by several 
ancillary aspects. if the reduction in pain sensa-
tion was evaluated after 3-month treatment on 
a yes/no basis, there was a significant reduction 
of pain from active treatment when compared 

to placebo. in agreement with this finding, pre-
ference for treatment a or b was also in favour 
of active treatment and the diary recordings 
on pain, general wellbeing, mood and sleeping 
quality were all statistically significant in favour 
of active treatment. Taken together these fin-
dings seem to fully justify confirmation of the 
action of hyben vital by a large-scale, parallel, 
placebo-controlled, blind study, and this is our 
intention. 

r. canina (the ‘‘dog rose’’, the common wild-
briar rose of english hedgerows) is said to have 
been so named because the ancient greeks 
believed its root to be effective against the bite 
of a mad dog (brewer, 1981). in this context, pliny 
the elder used the plant’s classical greek name 
‘‘cynorrhodos’’, combining the verbal roots of 
‘‘dog’’ and ‘‘red’’ (pliny, 1966). although hy-
ben vital has been marketed in scandinavia for 
several years, modern european interest in the 
plant has been concentrated on preparations 
made from the hips rather than the root, mainly 
because of their high content of vitamin c, and 
herbal tea infusions of ‘‘cynorrhodon’’ are still 
used today. 

it is widely known that rose hips contain signifi-
cant amounts of vitamin c, but it seems highly 
unlikely that this accounts for much, or indeed 
any, of the activity of hyben vital in this trial. a 
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population group showed that the middle and 
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did protect against the long-term progression 
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mean of 81 mg for men and 94 for women—
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west tertile and therefore very unlikely to contri-
bute significantly to the action of hyben vital. 
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when estimated after 1 month of treatment (win-
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one explanation for the lessening of symptoms 
during hyben vital treatment could therefore 
be a reduction of the inflammation that is an 
integral part of the pathogenesis of osteoarth-
ritis (harris, 1988). This hypothesis has gained in-
creasing interest, as an active ingredient that 
inhibits neutrophil chemotaxis, has now been 
isolated from the present subtype of rose hip 
(larsen et al., 2003). if the present suggestion is 

correct, it could also explain the pronounced 
carryover effect; once inflammation has subsi-
ded, it requires a certain interval of time before 
the process can be reactivated. as rose hips 
have been used in daily household use for cen-
turies, it is surprising that their anti-inflammatory 
property has not been detected before now. a 
possible explanation is that different species of 
rose hip vary in their anti-inflammatory proper-
ties (brandt and (akesson, 2002). in another stu-
dy testing a possible interaction between rose 
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remedy also used for symptoms of osteoarthritis 
(altman and markussen, 2001)—does not af-
fect the arachidonic acid and cyclo-oxygena-
se system. This could explain why the incidence 
of side effects is lower for hyben vital than for 
the therapies mentioned above. 

conclusion
we have found that the herbal remedy hyben 
vital has a moderate alleviating effect on joint 
pain and improves general wellbeing, sleep 
quality and mood in patients with osteoarthritis, 
without producing any side effects. we consi-
der that the results warrant a largescale dou-
ble-blind, long-term, placebo-controlled and 
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both treatments); diarrhoea 2 (present in both 
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and 1 during both treatments); urticaria 1 (while 
on placebo). There were no major side effects 
of any kind in the whole group.
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used here, is that in comparing the effects of 
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of the trial, each patient acts as his/her per-
fect control, so concern about mismatching of 
the groups—an important source of error—can 
be forgotten. a wholly uncomplicated crosso-
ver trial with a positive result can be expected 
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substances—one from each of the two arms of 
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other), and a significant between-groups com-
parison at the crossover point, provided that 
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this case the patients do not act as their own 
controls. 

looking at the results of the trial described here, 
it is obvious that they are far from this idealised 
pattern. That arm of the trial given placebo first 
does show a significant, clear-cut difference 
between the effects of the two test substances. 
so far so good, but the other arm— active 
substance first, placebo second—shows no sig-
nificant difference between the two. we belie-
ve that by far the most likely explanation of this 
discrepancy between the two arms of the trial 
is a strong ‘‘carryover’’ effect of hyben vital. 
This is a common, major complication of cross-
over trials and the reason for the inclusion of a 
‘‘washout’’ period after crossover. 

The usual tactical response is to write off all data 
after the crossover point and to supplement the 
single withingroup result obtained in the place-
bo-first arm, with a between-groups comparison 
at the crossover point. but this, using the primary 
efficacy data of Table 2, also gave a non-signi-
ficant result. This raises the possibility that a car-
ryover effect is not the whole explanation—a 
slow onset of the active drug effect could be 
another factor. The strength and significance 
of the difference between placebo and active 
drug seen in group a is supported by several 
ancillary aspects. if the reduction in pain sensa-
tion was evaluated after 3-month treatment on 
a yes/no basis, there was a significant reduction 
of pain from active treatment when compared 

to placebo. in agreement with this finding, pre-
ference for treatment a or b was also in favour 
of active treatment and the diary recordings 
on pain, general wellbeing, mood and sleeping 
quality were all statistically significant in favour 
of active treatment. Taken together these fin-
dings seem to fully justify confirmation of the 
action of hyben vital by a large-scale, parallel, 
placebo-controlled, blind study, and this is our 
intention. 

r. canina (the ‘‘dog rose’’, the common wild-
briar rose of english hedgerows) is said to have 
been so named because the ancient greeks 
believed its root to be effective against the bite 
of a mad dog (brewer, 1981). in this context, pliny 
the elder used the plant’s classical greek name 
‘‘cynorrhodos’’, combining the verbal roots of 
‘‘dog’’ and ‘‘red’’ (pliny, 1966). although hy-
ben vital has been marketed in scandinavia for 
several years, modern european interest in the 
plant has been concentrated on preparations 
made from the hips rather than the root, mainly 
because of their high content of vitamin c, and 
herbal tea infusions of ‘‘cynorrhodon’’ are still 
used today. 

it is widely known that rose hips contain signifi-
cant amounts of vitamin c, but it seems highly 
unlikely that this accounts for much, or indeed 
any, of the activity of hyben vital in this trial. a 
large-scale study in 1996 on the framingham 
population group showed that the middle and 
highest tertiles of daily dietary vitamin c intake 
did protect against the long-term progression 
of knee osteoarthritis (especially against loss of 
cartilage). but the lowest intake tertile—a daily 
mean of 81 mg for men and 94 for women—
had no such protective effect (mcalindon et 
al., 1996). The vitamin c content of a hyben vi-
tal dosage of 5 g daily, as used in this trial, is only 
26 mg, i.e. only one-third of the framingham lo-
west tertile and therefore very unlikely to contri-
bute significantly to the action of hyben vital. 

we have earlier shown that hyben vital signi-
ficantly reduces the migration of neutrophils, 
when estimated after 1 month of treatment (win-
ther et al., 1999; kharazmi and winther, 1999). 
one explanation for the lessening of symptoms 
during hyben vital treatment could therefore 
be a reduction of the inflammation that is an 
integral part of the pathogenesis of osteoarth-
ritis (harris, 1988). This hypothesis has gained in-
creasing interest, as an active ingredient that 
inhibits neutrophil chemotaxis, has now been 
isolated from the present subtype of rose hip 
(larsen et al., 2003). if the present suggestion is 

correct, it could also explain the pronounced 
carryover effect; once inflammation has subsi-
ded, it requires a certain interval of time before 
the process can be reactivated. as rose hips 
have been used in daily household use for cen-
turies, it is surprising that their anti-inflammatory 
property has not been detected before now. a 
possible explanation is that different species of 
rose hip vary in their anti-inflammatory proper-
ties (brandt and (akesson, 2002). in another stu-
dy testing a possible interaction between rose 
hip and warfarin, we could not show any ef-
fect on coagulation and platelet aggregability 
(winther, 2000). This suggests that rose hip, un-
like nsaid, aspirin and ginger—another natural 
remedy also used for symptoms of osteoarthritis 
(altman and markussen, 2001)—does not af-
fect the arachidonic acid and cyclo-oxygena-
se system. This could explain why the incidence 
of side effects is lower for hyben vital than for 
the therapies mentioned above. 

conclusion
we have found that the herbal remedy hyben 
vital has a moderate alleviating effect on joint 
pain and improves general wellbeing, sleep 
quality and mood in patients with osteoarthritis, 
without producing any side effects. we consi-
der that the results warrant a largescale dou-
ble-blind, long-term, placebo-controlled and 
parallel study of hyben vital.
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of any kind in the whole group.
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used here, is that in comparing the effects of 
two successive treatments on the same ‘‘arm’’ 
of the trial, each patient acts as his/her per-
fect control, so concern about mismatching of 
the groups—an important source of error—can 
be forgotten. a wholly uncomplicated crosso-
ver trial with a positive result can be expected 
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substances—one from each of the two arms of 
the trial (and more or less identical with each 
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parison at the crossover point, provided that 
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this case the patients do not act as their own 
controls. 

looking at the results of the trial described here, 
it is obvious that they are far from this idealised 
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does show a significant, clear-cut difference 
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nificant difference between the two. we belie-
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This is a common, major complication of cross-
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The usual tactical response is to write off all data 
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single withingroup result obtained in the place-
bo-first arm, with a between-groups comparison 
at the crossover point. but this, using the primary 
efficacy data of Table 2, also gave a non-signi-
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slow onset of the active drug effect could be 
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of the difference between placebo and active 
drug seen in group a is supported by several 
ancillary aspects. if the reduction in pain sensa-
tion was evaluated after 3-month treatment on 
a yes/no basis, there was a significant reduction 
of pain from active treatment when compared 

to placebo. in agreement with this finding, pre-
ference for treatment a or b was also in favour 
of active treatment and the diary recordings 
on pain, general wellbeing, mood and sleeping 
quality were all statistically significant in favour 
of active treatment. Taken together these fin-
dings seem to fully justify confirmation of the 
action of hyben vital by a large-scale, parallel, 
placebo-controlled, blind study, and this is our 
intention. 
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been so named because the ancient greeks 
believed its root to be effective against the bite 
of a mad dog (brewer, 1981). in this context, pliny 
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‘‘dog’’ and ‘‘red’’ (pliny, 1966). although hy-
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because of their high content of vitamin c, and 
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used today. 

it is widely known that rose hips contain signifi-
cant amounts of vitamin c, but it seems highly 
unlikely that this accounts for much, or indeed 
any, of the activity of hyben vital in this trial. a 
large-scale study in 1996 on the framingham 
population group showed that the middle and 
highest tertiles of daily dietary vitamin c intake 
did protect against the long-term progression 
of knee osteoarthritis (especially against loss of 
cartilage). but the lowest intake tertile—a daily 
mean of 81 mg for men and 94 for women—
had no such protective effect (mcalindon et 
al., 1996). The vitamin c content of a hyben vi-
tal dosage of 5 g daily, as used in this trial, is only 
26 mg, i.e. only one-third of the framingham lo-
west tertile and therefore very unlikely to contri-
bute significantly to the action of hyben vital. 

we have earlier shown that hyben vital signi-
ficantly reduces the migration of neutrophils, 
when estimated after 1 month of treatment (win-
ther et al., 1999; kharazmi and winther, 1999). 
one explanation for the lessening of symptoms 
during hyben vital treatment could therefore 
be a reduction of the inflammation that is an 
integral part of the pathogenesis of osteoarth-
ritis (harris, 1988). This hypothesis has gained in-
creasing interest, as an active ingredient that 
inhibits neutrophil chemotaxis, has now been 
isolated from the present subtype of rose hip 
(larsen et al., 2003). if the present suggestion is 

correct, it could also explain the pronounced 
carryover effect; once inflammation has subsi-
ded, it requires a certain interval of time before 
the process can be reactivated. as rose hips 
have been used in daily household use for cen-
turies, it is surprising that their anti-inflammatory 
property has not been detected before now. a 
possible explanation is that different species of 
rose hip vary in their anti-inflammatory proper-
ties (brandt and (akesson, 2002). in another stu-
dy testing a possible interaction between rose 
hip and warfarin, we could not show any ef-
fect on coagulation and platelet aggregability 
(winther, 2000). This suggests that rose hip, un-
like nsaid, aspirin and ginger—another natural 
remedy also used for symptoms of osteoarthritis 
(altman and markussen, 2001)—does not af-
fect the arachidonic acid and cyclo-oxygena-
se system. This could explain why the incidence 
of side effects is lower for hyben vital than for 
the therapies mentioned above. 

conclusion
we have found that the herbal remedy hyben 
vital has a moderate alleviating effect on joint 
pain and improves general wellbeing, sleep 
quality and mood in patients with osteoarthritis, 
without producing any side effects. we consi-
der that the results warrant a largescale dou-
ble-blind, long-term, placebo-controlled and 
parallel study of hyben vital.
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Background: a standardized rose-hip powder produced from the seeds and husks of fruit from a 
subtype of rosa canina has been reported to inhibit leukocyte functions that cause cell injury in 
osteoarthritis.

objective: The aim of this study was to assess the impact of standardized rose-hip powder on 
mobility of the hip and knee joints, activities of daily living, quality of life, and pain in patients with 
osteoarthritis.

methods: patients with a diagnosis of osteoarthritis of either the hip or knee, verified on radiogra-
phy, participated in this randomized, placebo-controlled, double-blind study. half of the patients 
were given five 0.5-g capsules of standardized rose-hip powder twice daily for 4 months, and the 
other half received identical placebo capsules twice daily for the same period. mobility of the hip
or knee was measured in both groups after the initial screening and again after 4 months of 
therapy.

results: one hundred patients (65 women, 35 men; mean [sd] age, 65.2 [11.1] years) were divided 
into 2 treatment groups of 50 patients each. hip joint mobility improved significantly in the treat-
ment group compared with the placebo group (p=0.033). similarly, pain decreased significantly in 
the treatment group compared with the placebo group (p=0.035). Two patients (4%) from each 
group withdrew during the early stages of the trial for reasons not related to treatment.

conclusions: in this study population, standardized rose-hip powder reduced symptoms of 
osteoarthritis, as 64.6% of patients reported at least some reduction of pain while receiving treat-
ment. standardized rose-hip powder may improve hip flexion and reduce pain in patients with 
osteoarthritis. (curr Ther res clin exp. 2003;64:21–31) copyright © 2003 excerpta medica, inc.

key words: osteoarthritis, stiffness, pain, rose-hip powder, rosa canina.

Introduction
during the past decade, the commonly used 
drugs for osteoarthritic pain were aspirin, other 
nonsteroidal anti-inflammatory drugs (nsaids), 
and corticosteroids. 1 however, side effects 
have been associated with prolonged use of 
these drugs. during the past 5 years, selective 
inhibitors of cyclooxygenase-2 (an enzyme in-
volved in the synthesis of proinflammatory cy-
tokines) have shown promising analgesic and 
anti-inflammatory actions without serious ad-
verse effects. 2 however, these drugs are ex-
pensive, and the need remains for a lowcost,
safe remedy for long-term treatment of oste-

oarthritis. as a possible alternative, a standar-
dized rose-hip powder* made from the seeds 
and husks of fruit from a subtype of rosa canina 
is available. This powder inhibits leukocyte func-
tions that cause cell injury in osteoarthritis. The 
plants are grown according to good agricultu-
ral practice in standardized fields in denmark 
and sweden. when the fruits are mature, they 
are harvested and frozen immediately. selec-
tion of optimal fruits for later production of pow-
der is made by a laser technique, and the com-
puterized drying process does not exceed 40 c. 
The vitamin and mineral content of the powder 
is controlled. uncontrolled exploratory trials3,4 of 

this standardized dry rose-hip powder showed 
analgesic action in patients with osteoarthritis. 
This finding was evidenced by a mean (sd) de-
crease in the serum concentration of c-reactive 
protein from 8.25 (4.9) mg/l before treatment to 
6.67 (2.6) mg/l after treatment, and inhibition of 
polymorphonuclear chemotaxis. These findings 
were sufficient to encourage the present trial. 
The aim of this study was to assess the impact 
of the standardized rose-hip powder on mobi-
lity of the hip and knee joints, activities of daily 
living (adls),  quality of life, and pain in patients 
with osteoarthritis.

Patient and methods
This was a single-center, double-blind, rando-
mized, placebo-controlled study. all patients 
had a diagnosis of osteoarthritis of the hip or 
knee, verified on radiography, within 12 months 
before the study. patients with pain for  6 months 
and who were on a waiting list for either hip or 
knee surgery, or on a list for final evaluation for 
surgery, were included. patients who reported 
allergy to plant products or who had severe 
asthma or liver disease were excluded. all pa-
tients provided written informed consent to 
participate, and approval from the ethics com-
mittee of the study site (an outpatient clinic in 
norway) was obtained. 

patients were randomized in groups of 10 using 
an independent computerized system. one 
group was randomized to treatment with five 
0.5-g capsules of standardized rose-hip pow-
der twice daily for 4 months. The other group 
received the same quantity of placebo cap-
sules (identical in appearance, taste, and smell 
to the rose-hip powder capsules) for the same 
time period as the active treatment group.

Primary outcome measures
mobility of the hip or knee was measured in both 
groups after the initial screening and again af-
ter 4 months of therapy. mobility measurements 
included the full range of external and internal 
rotation of the hip; maximum flexion and exten-
sion of the hip and knee measured using a go-
niometer (gallus plesner, oslo, norway) during 
passive movement; and active voluntary rotati-
on, flexion, and extension by the patient. goni-
ometry can result in some variation if the test is 
not conducted by the same researcher at each 
visit. for that reason, all measurements were ta-
ken by the same investigator and data given 
are expressed as the mean of 3 test episodes. 
The measurements of joint movement are pre-
sented in 2 ways: as the numeric measurements 
taken and also as a degree of restriction, calcu-

lated by subtracting these measurements from 
a standard value of 125° for hip flexion, 140° for 
knee flexion, and 45° for external and internal
hip rotation.5

secondary outcome measures
at the start of the trial and again after 1, 2, and 
4 months of treatment, patients recorded any 
difficulties in performing adls, such as walking, 
getting into and out of a car, shopping, and 
getting up and down from the lavatory. The dif-
ficulty was estimated on a visual analog scale 
ranging from 0 (no difficulty) to 10 (great diffi-
culty). after 4 months of therapy, patients gave 
their overall assessment of the effectiveness of 
the study medication on relief of joint pain using 
a categoric scale of 0 (no improvement) to 4 
(almost total relief of pain). The patients also 
were asked about relief of pain on a simple yes-
or-no questionnaire after 1, 2, and 4 months of 
treatment. 

during the trial, patients were asked to maintain 
their daily dosage of nsaids. any changes that 
did occur were to be recorded in a diary. com-
pliance was estimated by counting the num-
ber of capsules returned by patients. adverse 
events were recorded on the case-report forms 
completed at each visit.

statistical analysis
statistical analysis was performed on an intent-
to-treat basis. results in the 2 groups were com-
pared using the mann-whitney test for parallel 
data. The wilcoxon signed rank test for matched 
pairs was used to compare baseline findings 
with those after 1, 2, and 4 months of treatment 
in each group separately. The chi-square test 
was used for the questionnaires. all data are 
presented as mean (sd). statistical significance 
was set at p<0.05.

results
one hundred patients (65 women, 35 men; 
mean [sd] age, 65.2 [11.1] years) were enrol-
led. The treatment group comprised 34 women 
and 16 men (mean [sd] age, 65.1 [12.2] years). 
The placebo group comprised 31 women and 
19 men (mean [sd] age, 65.3 [9.9] years). The 
demographic and osteoarthritic characteris-
tics of the 100 patients entering the study (in-
tent-to-treat population) and of the 96 patients 
who completed the study (per-protocol popu-
lation) are shown in Table i. The demographic 
characteristics and consumption of medicine 
were similar in the intent-to-treat and per-pro 
tocol populations. at baseline, active flexion of 
the hip, however, was significantly different in 
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Introduction
during the past decade, the commonly used 
drugs for osteoarthritic pain were aspirin, other 
nonsteroidal anti-inflammatory drugs (nsaids), 
and corticosteroids. 1 however, side effects 
have been associated with prolonged use of 
these drugs. during the past 5 years, selective 
inhibitors of cyclooxygenase-2 (an enzyme in-
volved in the synthesis of proinflammatory cy-
tokines) have shown promising analgesic and 
anti-inflammatory actions without serious ad-
verse effects. 2 however, these drugs are ex-
pensive, and the need remains for a lowcost,
safe remedy for long-term treatment of oste-

oarthritis. as a possible alternative, a standar-
dized rose-hip powder* made from the seeds 
and husks of fruit from a subtype of rosa canina 
is available. This powder inhibits leukocyte func-
tions that cause cell injury in osteoarthritis. The 
plants are grown according to good agricultu-
ral practice in standardized fields in denmark 
and sweden. when the fruits are mature, they 
are harvested and frozen immediately. selec-
tion of optimal fruits for later production of pow-
der is made by a laser technique, and the com-
puterized drying process does not exceed 40 c. 
The vitamin and mineral content of the powder 
is controlled. uncontrolled exploratory trials3,4 of 

this standardized dry rose-hip powder showed 
analgesic action in patients with osteoarthritis. 
This finding was evidenced by a mean (sd) de-
crease in the serum concentration of c-reactive 
protein from 8.25 (4.9) mg/l before treatment to 
6.67 (2.6) mg/l after treatment, and inhibition of 
polymorphonuclear chemotaxis. These findings 
were sufficient to encourage the present trial. 
The aim of this study was to assess the impact 
of the standardized rose-hip powder on mobi-
lity of the hip and knee joints, activities of daily 
living (adls),  quality of life, and pain in patients 
with osteoarthritis.

Patient and methods
This was a single-center, double-blind, rando-
mized, placebo-controlled study. all patients 
had a diagnosis of osteoarthritis of the hip or 
knee, verified on radiography, within 12 months 
before the study. patients with pain for  6 months 
and who were on a waiting list for either hip or 
knee surgery, or on a list for final evaluation for 
surgery, were included. patients who reported 
allergy to plant products or who had severe 
asthma or liver disease were excluded. all pa-
tients provided written informed consent to 
participate, and approval from the ethics com-
mittee of the study site (an outpatient clinic in 
norway) was obtained. 

patients were randomized in groups of 10 using 
an independent computerized system. one 
group was randomized to treatment with five 
0.5-g capsules of standardized rose-hip pow-
der twice daily for 4 months. The other group 
received the same quantity of placebo cap-
sules (identical in appearance, taste, and smell 
to the rose-hip powder capsules) for the same 
time period as the active treatment group.

Primary outcome measures
mobility of the hip or knee was measured in both 
groups after the initial screening and again af-
ter 4 months of therapy. mobility measurements 
included the full range of external and internal 
rotation of the hip; maximum flexion and exten-
sion of the hip and knee measured using a go-
niometer (gallus plesner, oslo, norway) during 
passive movement; and active voluntary rotati-
on, flexion, and extension by the patient. goni-
ometry can result in some variation if the test is 
not conducted by the same researcher at each 
visit. for that reason, all measurements were ta-
ken by the same investigator and data given 
are expressed as the mean of 3 test episodes. 
The measurements of joint movement are pre-
sented in 2 ways: as the numeric measurements 
taken and also as a degree of restriction, calcu-

lated by subtracting these measurements from 
a standard value of 125° for hip flexion, 140° for 
knee flexion, and 45° for external and internal
hip rotation.5

secondary outcome measures
at the start of the trial and again after 1, 2, and 
4 months of treatment, patients recorded any 
difficulties in performing adls, such as walking, 
getting into and out of a car, shopping, and 
getting up and down from the lavatory. The dif-
ficulty was estimated on a visual analog scale 
ranging from 0 (no difficulty) to 10 (great diffi-
culty). after 4 months of therapy, patients gave 
their overall assessment of the effectiveness of 
the study medication on relief of joint pain using 
a categoric scale of 0 (no improvement) to 4 
(almost total relief of pain). The patients also 
were asked about relief of pain on a simple yes-
or-no questionnaire after 1, 2, and 4 months of 
treatment. 

during the trial, patients were asked to maintain 
their daily dosage of nsaids. any changes that 
did occur were to be recorded in a diary. com-
pliance was estimated by counting the num-
ber of capsules returned by patients. adverse 
events were recorded on the case-report forms 
completed at each visit.

statistical analysis
statistical analysis was performed on an intent-
to-treat basis. results in the 2 groups were com-
pared using the mann-whitney test for parallel 
data. The wilcoxon signed rank test for matched 
pairs was used to compare baseline findings 
with those after 1, 2, and 4 months of treatment 
in each group separately. The chi-square test 
was used for the questionnaires. all data are 
presented as mean (sd). statistical significance 
was set at p<0.05.

results
one hundred patients (65 women, 35 men; 
mean [sd] age, 65.2 [11.1] years) were enrol-
led. The treatment group comprised 34 women 
and 16 men (mean [sd] age, 65.1 [12.2] years). 
The placebo group comprised 31 women and 
19 men (mean [sd] age, 65.3 [9.9] years). The 
demographic and osteoarthritic characteris-
tics of the 100 patients entering the study (in-
tent-to-treat population) and of the 96 patients 
who completed the study (per-protocol popu-
lation) are shown in Table i. The demographic 
characteristics and consumption of medicine 
were similar in the intent-to-treat and per-pro 
tocol populations. at baseline, active flexion of 
the hip, however, was significantly different in 

3038



2322

The EffEcts of a standardIzed herBal 
remedymade from a suBtyPe of rosa 
canIna In PatIents wiTh osteoarthrItIs: 
a douBle-BlInd, randomIzed,
PlaceBo-controlled clInIcal trIal
odd Warholm, md, sigrun skaar, md, ewa hedman, rn, 
hanna maria mølmen, rn, and liv eik, rn
department of orthopaedic surgery, vestfold central hospital, Tønsberg, norway

Background: a standardized rose-hip powder produced from the seeds and husks of fruit from a 
subtype of rosa canina has been reported to inhibit leukocyte functions that cause cell injury in 
osteoarthritis.

objective: The aim of this study was to assess the impact of standardized rose-hip powder on 
mobility of the hip and knee joints, activities of daily living, quality of life, and pain in patients with 
osteoarthritis.

methods: patients with a diagnosis of osteoarthritis of either the hip or knee, verified on radiogra-
phy, participated in this randomized, placebo-controlled, double-blind study. half of the patients 
were given five 0.5-g capsules of standardized rose-hip powder twice daily for 4 months, and the 
other half received identical placebo capsules twice daily for the same period. mobility of the hip
or knee was measured in both groups after the initial screening and again after 4 months of 
therapy.

results: one hundred patients (65 women, 35 men; mean [sd] age, 65.2 [11.1] years) were divided 
into 2 treatment groups of 50 patients each. hip joint mobility improved significantly in the treat-
ment group compared with the placebo group (p=0.033). similarly, pain decreased significantly in 
the treatment group compared with the placebo group (p=0.035). Two patients (4%) from each 
group withdrew during the early stages of the trial for reasons not related to treatment.

conclusions: in this study population, standardized rose-hip powder reduced symptoms of 
osteoarthritis, as 64.6% of patients reported at least some reduction of pain while receiving treat-
ment. standardized rose-hip powder may improve hip flexion and reduce pain in patients with 
osteoarthritis. (curr Ther res clin exp. 2003;64:21–31) copyright © 2003 excerpta medica, inc.

key words: osteoarthritis, stiffness, pain, rose-hip powder, rosa canina.

Introduction
during the past decade, the commonly used 
drugs for osteoarthritic pain were aspirin, other 
nonsteroidal anti-inflammatory drugs (nsaids), 
and corticosteroids. 1 however, side effects 
have been associated with prolonged use of 
these drugs. during the past 5 years, selective 
inhibitors of cyclooxygenase-2 (an enzyme in-
volved in the synthesis of proinflammatory cy-
tokines) have shown promising analgesic and 
anti-inflammatory actions without serious ad-
verse effects. 2 however, these drugs are ex-
pensive, and the need remains for a lowcost,
safe remedy for long-term treatment of oste-

oarthritis. as a possible alternative, a standar-
dized rose-hip powder* made from the seeds 
and husks of fruit from a subtype of rosa canina 
is available. This powder inhibits leukocyte func-
tions that cause cell injury in osteoarthritis. The 
plants are grown according to good agricultu-
ral practice in standardized fields in denmark 
and sweden. when the fruits are mature, they 
are harvested and frozen immediately. selec-
tion of optimal fruits for later production of pow-
der is made by a laser technique, and the com-
puterized drying process does not exceed 40 c. 
The vitamin and mineral content of the powder 
is controlled. uncontrolled exploratory trials3,4 of 

this standardized dry rose-hip powder showed 
analgesic action in patients with osteoarthritis. 
This finding was evidenced by a mean (sd) de-
crease in the serum concentration of c-reactive 
protein from 8.25 (4.9) mg/l before treatment to 
6.67 (2.6) mg/l after treatment, and inhibition of 
polymorphonuclear chemotaxis. These findings 
were sufficient to encourage the present trial. 
The aim of this study was to assess the impact 
of the standardized rose-hip powder on mobi-
lity of the hip and knee joints, activities of daily 
living (adls),  quality of life, and pain in patients 
with osteoarthritis.

Patient and methods
This was a single-center, double-blind, rando-
mized, placebo-controlled study. all patients 
had a diagnosis of osteoarthritis of the hip or 
knee, verified on radiography, within 12 months 
before the study. patients with pain for  6 months 
and who were on a waiting list for either hip or 
knee surgery, or on a list for final evaluation for 
surgery, were included. patients who reported 
allergy to plant products or who had severe 
asthma or liver disease were excluded. all pa-
tients provided written informed consent to 
participate, and approval from the ethics com-
mittee of the study site (an outpatient clinic in 
norway) was obtained. 

patients were randomized in groups of 10 using 
an independent computerized system. one 
group was randomized to treatment with five 
0.5-g capsules of standardized rose-hip pow-
der twice daily for 4 months. The other group 
received the same quantity of placebo cap-
sules (identical in appearance, taste, and smell 
to the rose-hip powder capsules) for the same 
time period as the active treatment group.

Primary outcome measures
mobility of the hip or knee was measured in both 
groups after the initial screening and again af-
ter 4 months of therapy. mobility measurements 
included the full range of external and internal 
rotation of the hip; maximum flexion and exten-
sion of the hip and knee measured using a go-
niometer (gallus plesner, oslo, norway) during 
passive movement; and active voluntary rotati-
on, flexion, and extension by the patient. goni-
ometry can result in some variation if the test is 
not conducted by the same researcher at each 
visit. for that reason, all measurements were ta-
ken by the same investigator and data given 
are expressed as the mean of 3 test episodes. 
The measurements of joint movement are pre-
sented in 2 ways: as the numeric measurements 
taken and also as a degree of restriction, calcu-

lated by subtracting these measurements from 
a standard value of 125° for hip flexion, 140° for 
knee flexion, and 45° for external and internal
hip rotation.5

secondary outcome measures
at the start of the trial and again after 1, 2, and 
4 months of treatment, patients recorded any 
difficulties in performing adls, such as walking, 
getting into and out of a car, shopping, and 
getting up and down from the lavatory. The dif-
ficulty was estimated on a visual analog scale 
ranging from 0 (no difficulty) to 10 (great diffi-
culty). after 4 months of therapy, patients gave 
their overall assessment of the effectiveness of 
the study medication on relief of joint pain using 
a categoric scale of 0 (no improvement) to 4 
(almost total relief of pain). The patients also 
were asked about relief of pain on a simple yes-
or-no questionnaire after 1, 2, and 4 months of 
treatment. 

during the trial, patients were asked to maintain 
their daily dosage of nsaids. any changes that 
did occur were to be recorded in a diary. com-
pliance was estimated by counting the num-
ber of capsules returned by patients. adverse 
events were recorded on the case-report forms 
completed at each visit.

statistical analysis
statistical analysis was performed on an intent-
to-treat basis. results in the 2 groups were com-
pared using the mann-whitney test for parallel 
data. The wilcoxon signed rank test for matched 
pairs was used to compare baseline findings 
with those after 1, 2, and 4 months of treatment 
in each group separately. The chi-square test 
was used for the questionnaires. all data are 
presented as mean (sd). statistical significance 
was set at p<0.05.

results
one hundred patients (65 women, 35 men; 
mean [sd] age, 65.2 [11.1] years) were enrol-
led. The treatment group comprised 34 women 
and 16 men (mean [sd] age, 65.1 [12.2] years). 
The placebo group comprised 31 women and 
19 men (mean [sd] age, 65.3 [9.9] years). The 
demographic and osteoarthritic characteris-
tics of the 100 patients entering the study (in-
tent-to-treat population) and of the 96 patients 
who completed the study (per-protocol popu-
lation) are shown in Table i. The demographic 
characteristics and consumption of medicine 
were similar in the intent-to-treat and per-pro 
tocol populations. at baseline, active flexion of 
the hip, however, was significantly different in 
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Background: a standardized rose-hip powder produced from the seeds and husks of fruit from a 
subtype of rosa canina has been reported to inhibit leukocyte functions that cause cell injury in 
osteoarthritis.

objective: The aim of this study was to assess the impact of standardized rose-hip powder on 
mobility of the hip and knee joints, activities of daily living, quality of life, and pain in patients with 
osteoarthritis.

methods: patients with a diagnosis of osteoarthritis of either the hip or knee, verified on radiogra-
phy, participated in this randomized, placebo-controlled, double-blind study. half of the patients 
were given five 0.5-g capsules of standardized rose-hip powder twice daily for 4 months, and the 
other half received identical placebo capsules twice daily for the same period. mobility of the hip
or knee was measured in both groups after the initial screening and again after 4 months of 
therapy.

results: one hundred patients (65 women, 35 men; mean [sd] age, 65.2 [11.1] years) were divided 
into 2 treatment groups of 50 patients each. hip joint mobility improved significantly in the treat-
ment group compared with the placebo group (p=0.033). similarly, pain decreased significantly in 
the treatment group compared with the placebo group (p=0.035). Two patients (4%) from each 
group withdrew during the early stages of the trial for reasons not related to treatment.

conclusions: in this study population, standardized rose-hip powder reduced symptoms of 
osteoarthritis, as 64.6% of patients reported at least some reduction of pain while receiving treat-
ment. standardized rose-hip powder may improve hip flexion and reduce pain in patients with 
osteoarthritis. (curr Ther res clin exp. 2003;64:21–31) copyright © 2003 excerpta medica, inc.
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Introduction
during the past decade, the commonly used 
drugs for osteoarthritic pain were aspirin, other 
nonsteroidal anti-inflammatory drugs (nsaids), 
and corticosteroids. 1 however, side effects 
have been associated with prolonged use of 
these drugs. during the past 5 years, selective 
inhibitors of cyclooxygenase-2 (an enzyme in-
volved in the synthesis of proinflammatory cy-
tokines) have shown promising analgesic and 
anti-inflammatory actions without serious ad-
verse effects. 2 however, these drugs are ex-
pensive, and the need remains for a lowcost,
safe remedy for long-term treatment of oste-

oarthritis. as a possible alternative, a standar-
dized rose-hip powder* made from the seeds 
and husks of fruit from a subtype of rosa canina 
is available. This powder inhibits leukocyte func-
tions that cause cell injury in osteoarthritis. The 
plants are grown according to good agricultu-
ral practice in standardized fields in denmark 
and sweden. when the fruits are mature, they 
are harvested and frozen immediately. selec-
tion of optimal fruits for later production of pow-
der is made by a laser technique, and the com-
puterized drying process does not exceed 40 c. 
The vitamin and mineral content of the powder 
is controlled. uncontrolled exploratory trials3,4 of 

this standardized dry rose-hip powder showed 
analgesic action in patients with osteoarthritis. 
This finding was evidenced by a mean (sd) de-
crease in the serum concentration of c-reactive 
protein from 8.25 (4.9) mg/l before treatment to 
6.67 (2.6) mg/l after treatment, and inhibition of 
polymorphonuclear chemotaxis. These findings 
were sufficient to encourage the present trial. 
The aim of this study was to assess the impact 
of the standardized rose-hip powder on mobi-
lity of the hip and knee joints, activities of daily 
living (adls),  quality of life, and pain in patients 
with osteoarthritis.

Patient and methods
This was a single-center, double-blind, rando-
mized, placebo-controlled study. all patients 
had a diagnosis of osteoarthritis of the hip or 
knee, verified on radiography, within 12 months 
before the study. patients with pain for  6 months 
and who were on a waiting list for either hip or 
knee surgery, or on a list for final evaluation for 
surgery, were included. patients who reported 
allergy to plant products or who had severe 
asthma or liver disease were excluded. all pa-
tients provided written informed consent to 
participate, and approval from the ethics com-
mittee of the study site (an outpatient clinic in 
norway) was obtained. 

patients were randomized in groups of 10 using 
an independent computerized system. one 
group was randomized to treatment with five 
0.5-g capsules of standardized rose-hip pow-
der twice daily for 4 months. The other group 
received the same quantity of placebo cap-
sules (identical in appearance, taste, and smell 
to the rose-hip powder capsules) for the same 
time period as the active treatment group.

Primary outcome measures
mobility of the hip or knee was measured in both 
groups after the initial screening and again af-
ter 4 months of therapy. mobility measurements 
included the full range of external and internal 
rotation of the hip; maximum flexion and exten-
sion of the hip and knee measured using a go-
niometer (gallus plesner, oslo, norway) during 
passive movement; and active voluntary rotati-
on, flexion, and extension by the patient. goni-
ometry can result in some variation if the test is 
not conducted by the same researcher at each 
visit. for that reason, all measurements were ta-
ken by the same investigator and data given 
are expressed as the mean of 3 test episodes. 
The measurements of joint movement are pre-
sented in 2 ways: as the numeric measurements 
taken and also as a degree of restriction, calcu-

lated by subtracting these measurements from 
a standard value of 125° for hip flexion, 140° for 
knee flexion, and 45° for external and internal
hip rotation.5

secondary outcome measures
at the start of the trial and again after 1, 2, and 
4 months of treatment, patients recorded any 
difficulties in performing adls, such as walking, 
getting into and out of a car, shopping, and 
getting up and down from the lavatory. The dif-
ficulty was estimated on a visual analog scale 
ranging from 0 (no difficulty) to 10 (great diffi-
culty). after 4 months of therapy, patients gave 
their overall assessment of the effectiveness of 
the study medication on relief of joint pain using 
a categoric scale of 0 (no improvement) to 4 
(almost total relief of pain). The patients also 
were asked about relief of pain on a simple yes-
or-no questionnaire after 1, 2, and 4 months of 
treatment. 

during the trial, patients were asked to maintain 
their daily dosage of nsaids. any changes that 
did occur were to be recorded in a diary. com-
pliance was estimated by counting the num-
ber of capsules returned by patients. adverse 
events were recorded on the case-report forms 
completed at each visit.

statistical analysis
statistical analysis was performed on an intent-
to-treat basis. results in the 2 groups were com-
pared using the mann-whitney test for parallel 
data. The wilcoxon signed rank test for matched 
pairs was used to compare baseline findings 
with those after 1, 2, and 4 months of treatment 
in each group separately. The chi-square test 
was used for the questionnaires. all data are 
presented as mean (sd). statistical significance 
was set at p<0.05.

results
one hundred patients (65 women, 35 men; 
mean [sd] age, 65.2 [11.1] years) were enrol-
led. The treatment group comprised 34 women 
and 16 men (mean [sd] age, 65.1 [12.2] years). 
The placebo group comprised 31 women and 
19 men (mean [sd] age, 65.3 [9.9] years). The 
demographic and osteoarthritic characteris-
tics of the 100 patients entering the study (in-
tent-to-treat population) and of the 96 patients 
who completed the study (per-protocol popu-
lation) are shown in Table i. The demographic 
characteristics and consumption of medicine 
were similar in the intent-to-treat and per-pro 
tocol populations. at baseline, active flexion of 
the hip, however, was significantly different in 
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the active-treatment group versus the placebo 
group in both the intent-to-treat and the per-
protocol populations. active external rotation 
of the hip was significantly different in the ac-
tive-treatment group compared with the pla-
cebo group only in the intent-to-treat popula-
tion. all passive movements were comparable 
between groups.

among the 100 patients, there were 44 hip joints 
(25 in the treatment group, 19 in the placebo 
group) and 56 knee joints (25 in the treatment 
group, 31 in the placebo group) involved in the 
trial. all patients had experienced osteoarth-
ritic pain for 2 to 12 years. four patients (4%) 

withdrew during the early stages of the trial: 1 
woman and 1 man in the placebo group be-
cause of cardiac problems and a sore throat, 
respectively, and 1 woman and 1 man in the 
treatment group due to the possibility of hip sur-
gery earlier than expected and because of the 
desire not to continue, respectively. These 4 pa-
tients comprised 3 hip joints (1 in the treatment 
group and 2 in the placebo group) and 1 knee 
joint (in the treatment group). The baseline de-
mographic characteristics, medication, and os-
teoarthritic characteristics of the 2 groups were 
similar, except for range of motion for active hip 
flexion and active external hip rotation (p=0.041 
for treatment group vs placebo group).

the following improvements were observed in 
the placebo group: walking down the street  
(p< 0.05), getting into and out of a car (p<0.001), 
putting on/taking off stockings (p<0.001), 
and getting up and down from the lavatory  
(p=0.274). These improvements were not found 
at 4 months of treatment in the placebo group. 
in contrast, the group treated with the stan-
dardized rose-hip powder showed significant 
changes in the majority of adl functions after 
1 month of treatment, as follows: walking down 
the street (p<0.001), getting into and out of a 
car (p<0.05), shopping (p<0.001), putting on/ta-
king off stockings (<0.001), and getting up and 
down from the lavatory (p<0.05). after 2 months 
of treatment, improvement was found in all 
of these adls (p<0.001 for all), and this group 
continued to show significant improvement in 
the majority of adl performances at month 4 
compared with baseline, as follows: walking 
down the street (=0.038), getting into and out 
of a car (p=0.054, borderline significant), shop-
ping (p=0.024), putting on/taking off stockings 
(p=0.019), and getting up and down from the 
lavatory (p=0.016).

effects of 4 months’ treatment on Joint 
movement
patients receiving standardized rose-hip powder 
showed significant improvements at 4months in 
passive hip flexion (p=0.003), external rotation  
(p=0.006), and internal rotation (p<0.001) (Ta-
ble ii). The placebo group showed a significant 
improvement in passive hip internal rotation  

table I. Baseline demographic and osteoarthritic characteristics of the study population.

Placebo
(n=50)

age, y*
sex, no. (%)
 woman
 man
no. (%) of patients
with oa of the hip

no. (%) of patients
with oa of the knee

hip joint movement, deg*
passive flexion
active flexion    
passive external rotation
active external rotation
passive internal rotation
active internal rotation
Knee joint movement, deg*
passive flexion
active flexion

no. (%) of patients
taking concomitant
medication
none
nsaids
paracetamol
opioids
asthma medication 
antihypertensive
heart disease medication

65.3 (9.9)

31 (62.0)
19 (38.0)

19 (38.0)

31 (62.0)

111.05 (12.76)
97.63 (15.49)
19.72 (11.56)
13.06 (10.17)
28.61 (11.61)
21.39 (10.68)

128.71 (14.37)
123.55 (14.73)

15 (30.0)
20 (40.0)
12 (24.0)

2 (4.0)
2 (4.0)
2 (4.0)

5 (10.0)

srhP
(n=50)

65.1 (12.2)

34 (68.0)
16 (32.0)

25 (50.0)

25 (50.0)

116.00 (13.92)
105.60 (13.10)†

26.40 (9.74)
20.00 (9.79)§

28.80 (13.17)
21.20 (12.61)

132.40 (9.14)
124.80 (11.77)

11 (22.0)
24 (48.0)
14 (28.0)

0 (0.0)
0 (0.0)
2 (4.0)
3 (6.0)

Intent-to-treat Population

srhP=standardized rose-hip powder; oa=osteoarthritis; nsaIds=nonsteroidal anti-inflammatory drugs.
*Values are expressed as mean (sd).    †P=0.020 versus placebo.    ‡P=0.039 versus placebo.    §P=0.041 versus placebo.

Placebo
(n=48)

srhP
(n=48)

Per-Protocol Population

65.8 (14.7)

29 (60.4)
19 (39.6)

17 (35.4)

31 (64.6)

111.47 (13.20)
97.94 (16.01)
20.00 (16.01)
13.44 (10.76)
29.37 (12.09)
22.19 (11.10)

128.71 (14.37)
120.35 (24.95)

14 (29.2)
19 (39.6)
12 (25.0)

2 (4.2)
2 (4.2)
2 (4.2)

5 (10.4)

65.5 (14.2)

33 (68.8)
15 (31.3)

24 (50.0)

24 (50.0)

115.62 (14.09)
105.42 (13.34)‡

25.62 (9.13)
19.17 (9.05)

28.75 (13.45)
21.04 (12.85)

132.08 (9.20)
124.58 (11.97)

10 (20.8)
23 (47.9)
14 (29.2)

0 (0.0)
0 (0.0)
2 (4.2)
3 (6.3)

(p=0.031), but not in flexion or external rotation. 
The between-group comparison at 4 months 
showed a significant difference in improvement 
in passive hip flexion (p=0.033), but not in inter-
nal or external rotation.

The same patterns of change in joint movement 
(and in p values) were found when hip flexion 

and rotation were actively performed by the 
patients (Table iii). however, it should be noted 
that the baseline values for active hip flexion 
and active external hip rotation were not iden-
tical in the 2 groups (Table i), which makes the 
interpretation of these results difficult.

changes in passive flexion of the knee did not 
differ significantly between the 2 groups (data 
not shown). active treatment resulted in ame-
an (sd) improvement of 2.71  (4.42°) (p=0.012); 
this value improvementwas 3.75° (5.32°) in the 
placebo group (p=0.005). asimilar pattern oc-
curredwhen flexionwas performed actively by 
the patients at the request of the researcher.

activities of daily living
changes in difficulty performing adls did not 
differ significantly between the 2 groups. sig-
nificant improvement was observed in the fol-
lowing adls in the placebo group after 1month 
of treatment:walking down the street (p<0.05), 
getting into and out of a car (p=0.258), shop-
ping (p<0.001), putting on/taking off stockings 
(p=0.251), and getting up and down from the 
lavatory (p= 0.154). after 2 months of treatment, 

table II. Passive hip joint movements before therapy and standardized rose-hip powder (srhP) 
and placebo.

flexion
srhp
placebo
external rotation
srhp
placebo
Internal rotation
srhp
placebo

116.00 (13.92)
111.05 (12.76)

26.40 (9.74)
19.72 (11.56)

28.80 (13.17)
28.68 (11.61)

9.0
13.9

18.6
25.3

16.2
16.4

Baseline, deg*

*Values are expressed as mean (sd).      †P   0.003 versus pretreatment.       ‡P   0.033 versus placebo.   
§P   0.006 versus pretreatment.      ||P   0.001 versus pretreatment.       ¶P   0.031 versus pretreatment.

119.37 (14.09)†‡

112.38 (14.27)

28.96 (8.84)§

22.50 (11.40)

34.38 (13.41)||

33.13 (12.09)¶

40.0
6.7

17.1
10.0

35.0
24.0

type of
movement

restriction 
of movement, 

deg

at 4 months
of therapy, deg*

Improvement, %

Joint Pain
significantly greater relief of joint pain was 
found in the group receiving standardized rose-
hip powder than in the placebo group after 4 
months of treatment (p= 0.035; figure). at month 
4, 31 of 48 (64.6%) patients in the activetreat-
ment group reported some effect, ranging up 
to almost total relief of pain, whereas 17 of 48 
(35.4%) patients reported no effect. in the pla-
cebo group, 27 (56.3%) patients reported no 
effect of treatment, whereas 21 (43.8%) pati-
ents reported various degrees of improvement. 
when pain relief was assessed on a yes-or-no 
basis, significantly more patients in the treatment 
group compared with the placebo group indi-

cated that they had pain relief at both 1 month 
(p=0.014) and 4 months (p=0.046) of treatment, 
but not at 2 months of treatment.

compliance, concomitant medication, 
and tolerability
compliance was 98% in the treatment group 
and 97% in the placebo group. although pati-
ents were asked to maintain their daily doses of 
analgesic therapy throughout the study, in the 
group receiving the standardized rose-hip pow-
der, 7 (14.6%) patients reduced their consumpti-
on of nsaids, and none increased it. in contrast, 
4 (8.3%) patients in the placebo group decrea-
sed their consumption ofnsaids, and 4 (8.3%)  
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the active-treatment group versus the placebo 
group in both the intent-to-treat and the per-
protocol populations. active external rotation 
of the hip was significantly different in the ac-
tive-treatment group compared with the pla-
cebo group only in the intent-to-treat popula-
tion. all passive movements were comparable 
between groups.

among the 100 patients, there were 44 hip joints 
(25 in the treatment group, 19 in the placebo 
group) and 56 knee joints (25 in the treatment 
group, 31 in the placebo group) involved in the 
trial. all patients had experienced osteoarth-
ritic pain for 2 to 12 years. four patients (4%) 

withdrew during the early stages of the trial: 1 
woman and 1 man in the placebo group be-
cause of cardiac problems and a sore throat, 
respectively, and 1 woman and 1 man in the 
treatment group due to the possibility of hip sur-
gery earlier than expected and because of the 
desire not to continue, respectively. These 4 pa-
tients comprised 3 hip joints (1 in the treatment 
group and 2 in the placebo group) and 1 knee 
joint (in the treatment group). The baseline de-
mographic characteristics, medication, and os-
teoarthritic characteristics of the 2 groups were 
similar, except for range of motion for active hip 
flexion and active external hip rotation (p=0.041 
for treatment group vs placebo group).

the following improvements were observed in 
the placebo group: walking down the street  
(p< 0.05), getting into and out of a car (p<0.001), 
putting on/taking off stockings (p<0.001), 
and getting up and down from the lavatory  
(p=0.274). These improvements were not found 
at 4 months of treatment in the placebo group. 
in contrast, the group treated with the stan-
dardized rose-hip powder showed significant 
changes in the majority of adl functions after 
1 month of treatment, as follows: walking down 
the street (p<0.001), getting into and out of a 
car (p<0.05), shopping (p<0.001), putting on/ta-
king off stockings (<0.001), and getting up and 
down from the lavatory (p<0.05). after 2 months 
of treatment, improvement was found in all 
of these adls (p<0.001 for all), and this group 
continued to show significant improvement in 
the majority of adl performances at month 4 
compared with baseline, as follows: walking 
down the street (=0.038), getting into and out 
of a car (p=0.054, borderline significant), shop-
ping (p=0.024), putting on/taking off stockings 
(p=0.019), and getting up and down from the 
lavatory (p=0.016).

effects of 4 months’ treatment on Joint 
movement
patients receiving standardized rose-hip powder 
showed significant improvements at 4months in 
passive hip flexion (p=0.003), external rotation  
(p=0.006), and internal rotation (p<0.001) (Ta-
ble ii). The placebo group showed a significant 
improvement in passive hip internal rotation  

table I. Baseline demographic and osteoarthritic characteristics of the study population.

Placebo
(n=50)

age, y*
sex, no. (%)
 woman
 man
no. (%) of patients
with oa of the hip

no. (%) of patients
with oa of the knee

hip joint movement, deg*
passive flexion
active flexion    
passive external rotation
active external rotation
passive internal rotation
active internal rotation
Knee joint movement, deg*
passive flexion
active flexion

no. (%) of patients
taking concomitant
medication
none
nsaids
paracetamol
opioids
asthma medication 
antihypertensive
heart disease medication

65.3 (9.9)

31 (62.0)
19 (38.0)

19 (38.0)

31 (62.0)

111.05 (12.76)
97.63 (15.49)
19.72 (11.56)
13.06 (10.17)
28.61 (11.61)
21.39 (10.68)

128.71 (14.37)
123.55 (14.73)

15 (30.0)
20 (40.0)
12 (24.0)

2 (4.0)
2 (4.0)
2 (4.0)

5 (10.0)

srhP
(n=50)

65.1 (12.2)

34 (68.0)
16 (32.0)

25 (50.0)

25 (50.0)

116.00 (13.92)
105.60 (13.10)†

26.40 (9.74)
20.00 (9.79)§

28.80 (13.17)
21.20 (12.61)

132.40 (9.14)
124.80 (11.77)

11 (22.0)
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14 (28.0)

0 (0.0)
0 (0.0)
2 (4.0)
3 (6.0)

Intent-to-treat Population

srhP=standardized rose-hip powder; oa=osteoarthritis; nsaIds=nonsteroidal anti-inflammatory drugs.
*Values are expressed as mean (sd).    †P=0.020 versus placebo.    ‡P=0.039 versus placebo.    §P=0.041 versus placebo.
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10 (20.8)
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(p=0.031), but not in flexion or external rotation. 
The between-group comparison at 4 months 
showed a significant difference in improvement 
in passive hip flexion (p=0.033), but not in inter-
nal or external rotation.

The same patterns of change in joint movement 
(and in p values) were found when hip flexion 

and rotation were actively performed by the 
patients (Table iii). however, it should be noted 
that the baseline values for active hip flexion 
and active external hip rotation were not iden-
tical in the 2 groups (Table i), which makes the 
interpretation of these results difficult.

changes in passive flexion of the knee did not 
differ significantly between the 2 groups (data 
not shown). active treatment resulted in ame-
an (sd) improvement of 2.71  (4.42°) (p=0.012); 
this value improvementwas 3.75° (5.32°) in the 
placebo group (p=0.005). asimilar pattern oc-
curredwhen flexionwas performed actively by 
the patients at the request of the researcher.

activities of daily living
changes in difficulty performing adls did not 
differ significantly between the 2 groups. sig-
nificant improvement was observed in the fol-
lowing adls in the placebo group after 1month 
of treatment:walking down the street (p<0.05), 
getting into and out of a car (p=0.258), shop-
ping (p<0.001), putting on/taking off stockings 
(p=0.251), and getting up and down from the 
lavatory (p= 0.154). after 2 months of treatment, 

table II. Passive hip joint movements before therapy and standardized rose-hip powder (srhP) 
and placebo.
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placebo
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111.05 (12.76)

26.40 (9.74)
19.72 (11.56)
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Joint Pain
significantly greater relief of joint pain was 
found in the group receiving standardized rose-
hip powder than in the placebo group after 4 
months of treatment (p= 0.035; figure). at month 
4, 31 of 48 (64.6%) patients in the activetreat-
ment group reported some effect, ranging up 
to almost total relief of pain, whereas 17 of 48 
(35.4%) patients reported no effect. in the pla-
cebo group, 27 (56.3%) patients reported no 
effect of treatment, whereas 21 (43.8%) pati-
ents reported various degrees of improvement. 
when pain relief was assessed on a yes-or-no 
basis, significantly more patients in the treatment 
group compared with the placebo group indi-

cated that they had pain relief at both 1 month 
(p=0.014) and 4 months (p=0.046) of treatment, 
but not at 2 months of treatment.

compliance, concomitant medication, 
and tolerability
compliance was 98% in the treatment group 
and 97% in the placebo group. although pati-
ents were asked to maintain their daily doses of 
analgesic therapy throughout the study, in the 
group receiving the standardized rose-hip pow-
der, 7 (14.6%) patients reduced their consumpti-
on of nsaids, and none increased it. in contrast, 
4 (8.3%) patients in the placebo group decrea-
sed their consumption ofnsaids, and 4 (8.3%)  
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the active-treatment group versus the placebo 
group in both the intent-to-treat and the per-
protocol populations. active external rotation 
of the hip was significantly different in the ac-
tive-treatment group compared with the pla-
cebo group only in the intent-to-treat popula-
tion. all passive movements were comparable 
between groups.

among the 100 patients, there were 44 hip joints 
(25 in the treatment group, 19 in the placebo 
group) and 56 knee joints (25 in the treatment 
group, 31 in the placebo group) involved in the 
trial. all patients had experienced osteoarth-
ritic pain for 2 to 12 years. four patients (4%) 

withdrew during the early stages of the trial: 1 
woman and 1 man in the placebo group be-
cause of cardiac problems and a sore throat, 
respectively, and 1 woman and 1 man in the 
treatment group due to the possibility of hip sur-
gery earlier than expected and because of the 
desire not to continue, respectively. These 4 pa-
tients comprised 3 hip joints (1 in the treatment 
group and 2 in the placebo group) and 1 knee 
joint (in the treatment group). The baseline de-
mographic characteristics, medication, and os-
teoarthritic characteristics of the 2 groups were 
similar, except for range of motion for active hip 
flexion and active external hip rotation (p=0.041 
for treatment group vs placebo group).

the following improvements were observed in 
the placebo group: walking down the street  
(p< 0.05), getting into and out of a car (p<0.001), 
putting on/taking off stockings (p<0.001), 
and getting up and down from the lavatory  
(p=0.274). These improvements were not found 
at 4 months of treatment in the placebo group. 
in contrast, the group treated with the stan-
dardized rose-hip powder showed significant 
changes in the majority of adl functions after 
1 month of treatment, as follows: walking down 
the street (p<0.001), getting into and out of a 
car (p<0.05), shopping (p<0.001), putting on/ta-
king off stockings (<0.001), and getting up and 
down from the lavatory (p<0.05). after 2 months 
of treatment, improvement was found in all 
of these adls (p<0.001 for all), and this group 
continued to show significant improvement in 
the majority of adl performances at month 4 
compared with baseline, as follows: walking 
down the street (=0.038), getting into and out 
of a car (p=0.054, borderline significant), shop-
ping (p=0.024), putting on/taking off stockings 
(p=0.019), and getting up and down from the 
lavatory (p=0.016).

effects of 4 months’ treatment on Joint 
movement
patients receiving standardized rose-hip powder 
showed significant improvements at 4months in 
passive hip flexion (p=0.003), external rotation  
(p=0.006), and internal rotation (p<0.001) (Ta-
ble ii). The placebo group showed a significant 
improvement in passive hip internal rotation  

table I. Baseline demographic and osteoarthritic characteristics of the study population.

Placebo
(n=50)

age, y*
sex, no. (%)
 woman
 man
no. (%) of patients
with oa of the hip

no. (%) of patients
with oa of the knee

hip joint movement, deg*
passive flexion
active flexion    
passive external rotation
active external rotation
passive internal rotation
active internal rotation
Knee joint movement, deg*
passive flexion
active flexion

no. (%) of patients
taking concomitant
medication
none
nsaids
paracetamol
opioids
asthma medication 
antihypertensive
heart disease medication

65.3 (9.9)

31 (62.0)
19 (38.0)

19 (38.0)

31 (62.0)

111.05 (12.76)
97.63 (15.49)
19.72 (11.56)
13.06 (10.17)
28.61 (11.61)
21.39 (10.68)

128.71 (14.37)
123.55 (14.73)

15 (30.0)
20 (40.0)
12 (24.0)

2 (4.0)
2 (4.0)
2 (4.0)

5 (10.0)

srhP
(n=50)

65.1 (12.2)

34 (68.0)
16 (32.0)

25 (50.0)

25 (50.0)

116.00 (13.92)
105.60 (13.10)†

26.40 (9.74)
20.00 (9.79)§

28.80 (13.17)
21.20 (12.61)

132.40 (9.14)
124.80 (11.77)

11 (22.0)
24 (48.0)
14 (28.0)

0 (0.0)
0 (0.0)
2 (4.0)
3 (6.0)

Intent-to-treat Population

srhP=standardized rose-hip powder; oa=osteoarthritis; nsaIds=nonsteroidal anti-inflammatory drugs.
*Values are expressed as mean (sd).    †P=0.020 versus placebo.    ‡P=0.039 versus placebo.    §P=0.041 versus placebo.

Placebo
(n=48)

srhP
(n=48)

Per-Protocol Population

65.8 (14.7)

29 (60.4)
19 (39.6)

17 (35.4)

31 (64.6)

111.47 (13.20)
97.94 (16.01)
20.00 (16.01)
13.44 (10.76)
29.37 (12.09)
22.19 (11.10)

128.71 (14.37)
120.35 (24.95)

14 (29.2)
19 (39.6)
12 (25.0)

2 (4.2)
2 (4.2)
2 (4.2)

5 (10.4)

65.5 (14.2)

33 (68.8)
15 (31.3)

24 (50.0)

24 (50.0)

115.62 (14.09)
105.42 (13.34)‡

25.62 (9.13)
19.17 (9.05)

28.75 (13.45)
21.04 (12.85)

132.08 (9.20)
124.58 (11.97)

10 (20.8)
23 (47.9)
14 (29.2)

0 (0.0)
0 (0.0)
2 (4.2)
3 (6.3)

(p=0.031), but not in flexion or external rotation. 
The between-group comparison at 4 months 
showed a significant difference in improvement 
in passive hip flexion (p=0.033), but not in inter-
nal or external rotation.

The same patterns of change in joint movement 
(and in p values) were found when hip flexion 

and rotation were actively performed by the 
patients (Table iii). however, it should be noted 
that the baseline values for active hip flexion 
and active external hip rotation were not iden-
tical in the 2 groups (Table i), which makes the 
interpretation of these results difficult.

changes in passive flexion of the knee did not 
differ significantly between the 2 groups (data 
not shown). active treatment resulted in ame-
an (sd) improvement of 2.71  (4.42°) (p=0.012); 
this value improvementwas 3.75° (5.32°) in the 
placebo group (p=0.005). asimilar pattern oc-
curredwhen flexionwas performed actively by 
the patients at the request of the researcher.

activities of daily living
changes in difficulty performing adls did not 
differ significantly between the 2 groups. sig-
nificant improvement was observed in the fol-
lowing adls in the placebo group after 1month 
of treatment:walking down the street (p<0.05), 
getting into and out of a car (p=0.258), shop-
ping (p<0.001), putting on/taking off stockings 
(p=0.251), and getting up and down from the 
lavatory (p= 0.154). after 2 months of treatment, 

table II. Passive hip joint movements before therapy and standardized rose-hip powder (srhP) 
and placebo.

flexion
srhp
placebo
external rotation
srhp
placebo
Internal rotation
srhp
placebo

116.00 (13.92)
111.05 (12.76)

26.40 (9.74)
19.72 (11.56)

28.80 (13.17)
28.68 (11.61)

9.0
13.9

18.6
25.3

16.2
16.4

Baseline, deg*

*Values are expressed as mean (sd).      †P   0.003 versus pretreatment.       ‡P   0.033 versus placebo.   
§P   0.006 versus pretreatment.      ||P   0.001 versus pretreatment.       ¶P   0.031 versus pretreatment.

119.37 (14.09)†‡

112.38 (14.27)

28.96 (8.84)§

22.50 (11.40)

34.38 (13.41)||

33.13 (12.09)¶

40.0
6.7

17.1
10.0

35.0
24.0

type of
movement

restriction 
of movement, 

deg

at 4 months
of therapy, deg*

Improvement, %

Joint Pain
significantly greater relief of joint pain was 
found in the group receiving standardized rose-
hip powder than in the placebo group after 4 
months of treatment (p= 0.035; figure). at month 
4, 31 of 48 (64.6%) patients in the activetreat-
ment group reported some effect, ranging up 
to almost total relief of pain, whereas 17 of 48 
(35.4%) patients reported no effect. in the pla-
cebo group, 27 (56.3%) patients reported no 
effect of treatment, whereas 21 (43.8%) pati-
ents reported various degrees of improvement. 
when pain relief was assessed on a yes-or-no 
basis, significantly more patients in the treatment 
group compared with the placebo group indi-

cated that they had pain relief at both 1 month 
(p=0.014) and 4 months (p=0.046) of treatment, 
but not at 2 months of treatment.

compliance, concomitant medication, 
and tolerability
compliance was 98% in the treatment group 
and 97% in the placebo group. although pati-
ents were asked to maintain their daily doses of 
analgesic therapy throughout the study, in the 
group receiving the standardized rose-hip pow-
der, 7 (14.6%) patients reduced their consumpti-
on of nsaids, and none increased it. in contrast, 
4 (8.3%) patients in the placebo group decrea-
sed their consumption ofnsaids, and 4 (8.3%)  
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the active-treatment group versus the placebo 
group in both the intent-to-treat and the per-
protocol populations. active external rotation 
of the hip was significantly different in the ac-
tive-treatment group compared with the pla-
cebo group only in the intent-to-treat popula-
tion. all passive movements were comparable 
between groups.

among the 100 patients, there were 44 hip joints 
(25 in the treatment group, 19 in the placebo 
group) and 56 knee joints (25 in the treatment 
group, 31 in the placebo group) involved in the 
trial. all patients had experienced osteoarth-
ritic pain for 2 to 12 years. four patients (4%) 

withdrew during the early stages of the trial: 1 
woman and 1 man in the placebo group be-
cause of cardiac problems and a sore throat, 
respectively, and 1 woman and 1 man in the 
treatment group due to the possibility of hip sur-
gery earlier than expected and because of the 
desire not to continue, respectively. These 4 pa-
tients comprised 3 hip joints (1 in the treatment 
group and 2 in the placebo group) and 1 knee 
joint (in the treatment group). The baseline de-
mographic characteristics, medication, and os-
teoarthritic characteristics of the 2 groups were 
similar, except for range of motion for active hip 
flexion and active external hip rotation (p=0.041 
for treatment group vs placebo group).

the following improvements were observed in 
the placebo group: walking down the street  
(p< 0.05), getting into and out of a car (p<0.001), 
putting on/taking off stockings (p<0.001), 
and getting up and down from the lavatory  
(p=0.274). These improvements were not found 
at 4 months of treatment in the placebo group. 
in contrast, the group treated with the stan-
dardized rose-hip powder showed significant 
changes in the majority of adl functions after 
1 month of treatment, as follows: walking down 
the street (p<0.001), getting into and out of a 
car (p<0.05), shopping (p<0.001), putting on/ta-
king off stockings (<0.001), and getting up and 
down from the lavatory (p<0.05). after 2 months 
of treatment, improvement was found in all 
of these adls (p<0.001 for all), and this group 
continued to show significant improvement in 
the majority of adl performances at month 4 
compared with baseline, as follows: walking 
down the street (=0.038), getting into and out 
of a car (p=0.054, borderline significant), shop-
ping (p=0.024), putting on/taking off stockings 
(p=0.019), and getting up and down from the 
lavatory (p=0.016).

effects of 4 months’ treatment on Joint 
movement
patients receiving standardized rose-hip powder 
showed significant improvements at 4months in 
passive hip flexion (p=0.003), external rotation  
(p=0.006), and internal rotation (p<0.001) (Ta-
ble ii). The placebo group showed a significant 
improvement in passive hip internal rotation  

table I. Baseline demographic and osteoarthritic characteristics of the study population.

Placebo
(n=50)

age, y*
sex, no. (%)
 woman
 man
no. (%) of patients
with oa of the hip

no. (%) of patients
with oa of the knee

hip joint movement, deg*
passive flexion
active flexion    
passive external rotation
active external rotation
passive internal rotation
active internal rotation
Knee joint movement, deg*
passive flexion
active flexion

no. (%) of patients
taking concomitant
medication
none
nsaids
paracetamol
opioids
asthma medication 
antihypertensive
heart disease medication

65.3 (9.9)

31 (62.0)
19 (38.0)

19 (38.0)

31 (62.0)

111.05 (12.76)
97.63 (15.49)
19.72 (11.56)
13.06 (10.17)
28.61 (11.61)
21.39 (10.68)

128.71 (14.37)
123.55 (14.73)

15 (30.0)
20 (40.0)
12 (24.0)

2 (4.0)
2 (4.0)
2 (4.0)

5 (10.0)

srhP
(n=50)

65.1 (12.2)

34 (68.0)
16 (32.0)

25 (50.0)

25 (50.0)

116.00 (13.92)
105.60 (13.10)†

26.40 (9.74)
20.00 (9.79)§

28.80 (13.17)
21.20 (12.61)

132.40 (9.14)
124.80 (11.77)

11 (22.0)
24 (48.0)
14 (28.0)

0 (0.0)
0 (0.0)
2 (4.0)
3 (6.0)

Intent-to-treat Population

srhP=standardized rose-hip powder; oa=osteoarthritis; nsaIds=nonsteroidal anti-inflammatory drugs.
*Values are expressed as mean (sd).    †P=0.020 versus placebo.    ‡P=0.039 versus placebo.    §P=0.041 versus placebo.

Placebo
(n=48)

srhP
(n=48)

Per-Protocol Population

65.8 (14.7)

29 (60.4)
19 (39.6)

17 (35.4)

31 (64.6)

111.47 (13.20)
97.94 (16.01)
20.00 (16.01)
13.44 (10.76)
29.37 (12.09)
22.19 (11.10)

128.71 (14.37)
120.35 (24.95)

14 (29.2)
19 (39.6)
12 (25.0)

2 (4.2)
2 (4.2)
2 (4.2)

5 (10.4)

65.5 (14.2)

33 (68.8)
15 (31.3)

24 (50.0)

24 (50.0)

115.62 (14.09)
105.42 (13.34)‡

25.62 (9.13)
19.17 (9.05)

28.75 (13.45)
21.04 (12.85)

132.08 (9.20)
124.58 (11.97)

10 (20.8)
23 (47.9)
14 (29.2)

0 (0.0)
0 (0.0)
2 (4.2)
3 (6.3)

(p=0.031), but not in flexion or external rotation. 
The between-group comparison at 4 months 
showed a significant difference in improvement 
in passive hip flexion (p=0.033), but not in inter-
nal or external rotation.

The same patterns of change in joint movement 
(and in p values) were found when hip flexion 

and rotation were actively performed by the 
patients (Table iii). however, it should be noted 
that the baseline values for active hip flexion 
and active external hip rotation were not iden-
tical in the 2 groups (Table i), which makes the 
interpretation of these results difficult.

changes in passive flexion of the knee did not 
differ significantly between the 2 groups (data 
not shown). active treatment resulted in ame-
an (sd) improvement of 2.71  (4.42°) (p=0.012); 
this value improvementwas 3.75° (5.32°) in the 
placebo group (p=0.005). asimilar pattern oc-
curredwhen flexionwas performed actively by 
the patients at the request of the researcher.

activities of daily living
changes in difficulty performing adls did not 
differ significantly between the 2 groups. sig-
nificant improvement was observed in the fol-
lowing adls in the placebo group after 1month 
of treatment:walking down the street (p<0.05), 
getting into and out of a car (p=0.258), shop-
ping (p<0.001), putting on/taking off stockings 
(p=0.251), and getting up and down from the 
lavatory (p= 0.154). after 2 months of treatment, 

table II. Passive hip joint movements before therapy and standardized rose-hip powder (srhP) 
and placebo.

flexion
srhp
placebo
external rotation
srhp
placebo
Internal rotation
srhp
placebo

116.00 (13.92)
111.05 (12.76)

26.40 (9.74)
19.72 (11.56)

28.80 (13.17)
28.68 (11.61)

9.0
13.9

18.6
25.3

16.2
16.4

Baseline, deg*

*Values are expressed as mean (sd).      †P   0.003 versus pretreatment.       ‡P   0.033 versus placebo.   
§P   0.006 versus pretreatment.      ||P   0.001 versus pretreatment.       ¶P   0.031 versus pretreatment.

119.37 (14.09)†‡

112.38 (14.27)

28.96 (8.84)§

22.50 (11.40)

34.38 (13.41)||

33.13 (12.09)¶

40.0
6.7

17.1
10.0

35.0
24.0

type of
movement

restriction 
of movement, 

deg

at 4 months
of therapy, deg*

Improvement, %

Joint Pain
significantly greater relief of joint pain was 
found in the group receiving standardized rose-
hip powder than in the placebo group after 4 
months of treatment (p= 0.035; figure). at month 
4, 31 of 48 (64.6%) patients in the activetreat-
ment group reported some effect, ranging up 
to almost total relief of pain, whereas 17 of 48 
(35.4%) patients reported no effect. in the pla-
cebo group, 27 (56.3%) patients reported no 
effect of treatment, whereas 21 (43.8%) pati-
ents reported various degrees of improvement. 
when pain relief was assessed on a yes-or-no 
basis, significantly more patients in the treatment 
group compared with the placebo group indi-

cated that they had pain relief at both 1 month 
(p=0.014) and 4 months (p=0.046) of treatment, 
but not at 2 months of treatment.

compliance, concomitant medication, 
and tolerability
compliance was 98% in the treatment group 
and 97% in the placebo group. although pati-
ents were asked to maintain their daily doses of 
analgesic therapy throughout the study, in the 
group receiving the standardized rose-hip pow-
der, 7 (14.6%) patients reduced their consumpti-
on of nsaids, and none increased it. in contrast, 
4 (8.3%) patients in the placebo group decrea-
sed their consumption ofnsaids, and 4 (8.3%)  
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patients increased it. The decrease in nsaid use 
in the treatment group was statistically signifi-
cant (p< 0.016); however, the between-group 
difference was not. Three (6.3%) patients in the 
treatment group and 2 (4.2%) in the placebo 
group decreased their consumption of parace 
amol. in the placebo group, 1 of the 2 (50%) 
 patients taking an opioid drug (tramadol) re-
duced their consumption of that drug.

The only adverse event reported was mild 
gastrointestinal discomfort (2 [4.2%] patients in 
each group).

20 –

40 –

60 –

 0
 0 1 2 3 4

figure. degree of joint pain relief on a scale from 
0 (no impact) to 4 (almost total relief of pain) 
after 4 months of treatment with standardized 
rose-hip powder (srhP) or placebo. P=0.035 for 
srhP versus placebo (mann-Whitney test).

discussion
The aim of this controlled study was to answer 
the following questions: does the standardized 
rose-hip powder improve mobility of the hip 
and knee joints? does it reduce the functional 
disability in performing adls that goes with the
restricted hip and knee joint movements? does 
it relieve pain? we found that, in the group tre-
ated with standardized rose-hip powder, (1) 
functional capacity of the hip, as assessed by 
an objective method, was improved; (2) the im-
pact on functional capacity and adls, when 
measured subjectively, was less pronounced; 
and (3) pain was reduced in approximately two 
thirds of these patients. This response rate was 
comparable to that reported for ginger,6,7 ano-
ther natural remedy often used by patients with 
osteoarthritis.

The difference between the effects on objective 
measures of hip and knee flexion is difficult to 
explain. The large-scale, controlled trial8 of avo-

cado/ soybean unsaponifiables in 101 instances 
of osteoarthritis of the hip and 62 of the knee 
showed a similar, sharp difference between the 
therapeutic response of the 2 joints. The fact 
that the hip joint is a ball and socket, whereas 
the knee difference, and the possibility that the 
pain is differently mediated in the 2 joints is ba-
sed on unsupported conjecture.

pain is the cardinal symptom of osteoarthritis. 
due to degeneration of the cartilage and lack 
of joint stability, small intra-articular traumas do 
occur. injuries of this kind are reflected in bio-
chemical responses, some of which involve 
cytokines.9 cytokines have proinflammatory ef-
fects that are manifested as episodes of pain, 
joint swelling, and redness. our interest in these 
mechanisms lies in the fact that the standar-
dized rose-hip powder used here inhibits the 
polymorphonuclear chemotaxis that is a step 
in the proinflammatory action of various cytoki-
nes. This could be the basis of the effects of the 
standardized rose-hip powder on joint pain.4 

further support for an anti-inflammatory action
of this compound is that the serum concen-
tration of c-reactive protein, a marker for in-
flammation, decreases significantly during 
treatment with the compound, as shown by 
a mean (sd) decrease from 8.25 (4.9) mg/l to 
6.67 (2.6) mg/l.3,4 The basic mechanism of the 
anti-inflammatory action of standardized rose-
hip powder does not reside in a blockade of 
the cyclooxygenase pathway, as is known to 
be the case for the anti-inflammatory drugs (as-
pirin and other nsaids) and the herbal remedy 
ginger.10,11 This was shown in a study12measuring 
platelet aggregation during treatment with the 
same standardized rose-hip powder in doses far 
higher than that used in the present study. in 
contrast to drugs inhibiting the cyclooxygena-
se pathway, platelet aggregation was not af-
fected by these high doses. in fact, the powder 
seems to stabilize cell membranes, as shown by 
the finding that erythrocytes from individuals 
treated with the powder, when routinely stored 
in a blood bank, leak less hemoglobin than ex-
pected.13 

natural vitamins c and e are present in stan-
dardized rose-hip powder. however, it does not 
seem likely that these vitamins can explain the 
present findings because vitamin c was not in-
volved in the anti-inflammatory action reported 
for rose-hip powder,4 and vitamin e has been 
reported to be ineffective for symptomatic re-
lief of osteoarthritis.14 also, the prevalence of 
gastrointestinal adverse events was low in the 
present trial and similar to that of placebo. mo-

reover, several years of use of the powder in the 
scandinavian countries has not disclosed signi-
ficant data on any adverse events.

although a significant increase was found in 
mobility of the hip joint and a significant decre-
ase in pain was found in the majority of patients 
who received the standardized rose-hip pow-
der, the clinical benefit of 4 months of treatment 
should not be overestimated. future research 
should include long-term studies to evaluate 
joint mobility, clinical improvements, and con-
sumption of nsaids and other types of conco-
mitant pain-reducing medicine. it is also impor-
tant to find the active ingredient(s) in rose-hip 
and clarify whether the content of such active 
ingredient(s) (as well as the content of vitamins 
and minerals) differ among subtypes, as spe-
cies of rose-hip can be very different from each 
other regarding biological activity.15

conclusions
in this study population, standardized rose-hip 
powder reduced symptoms of osteoarthritis, as 
64.6% of patients reported at least some reduc-
tion of pain while receiving treatment. standar-
dized rose-hip powder may improve hip flexion 
and reduce pain in patients with osteoarthritis.
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patients increased it. The decrease in nsaid use 
in the treatment group was statistically signifi-
cant (p< 0.016); however, the between-group 
difference was not. Three (6.3%) patients in the 
treatment group and 2 (4.2%) in the placebo 
group decreased their consumption of parace 
amol. in the placebo group, 1 of the 2 (50%) 
 patients taking an opioid drug (tramadol) re-
duced their consumption of that drug.

The only adverse event reported was mild 
gastrointestinal discomfort (2 [4.2%] patients in 
each group).
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figure. degree of joint pain relief on a scale from 
0 (no impact) to 4 (almost total relief of pain) 
after 4 months of treatment with standardized 
rose-hip powder (srhP) or placebo. P=0.035 for 
srhP versus placebo (mann-Whitney test).

discussion
The aim of this controlled study was to answer 
the following questions: does the standardized 
rose-hip powder improve mobility of the hip 
and knee joints? does it reduce the functional 
disability in performing adls that goes with the
restricted hip and knee joint movements? does 
it relieve pain? we found that, in the group tre-
ated with standardized rose-hip powder, (1) 
functional capacity of the hip, as assessed by 
an objective method, was improved; (2) the im-
pact on functional capacity and adls, when 
measured subjectively, was less pronounced; 
and (3) pain was reduced in approximately two 
thirds of these patients. This response rate was 
comparable to that reported for ginger,6,7 ano-
ther natural remedy often used by patients with 
osteoarthritis.

The difference between the effects on objective 
measures of hip and knee flexion is difficult to 
explain. The large-scale, controlled trial8 of avo-

cado/ soybean unsaponifiables in 101 instances 
of osteoarthritis of the hip and 62 of the knee 
showed a similar, sharp difference between the 
therapeutic response of the 2 joints. The fact 
that the hip joint is a ball and socket, whereas 
the knee difference, and the possibility that the 
pain is differently mediated in the 2 joints is ba-
sed on unsupported conjecture.

pain is the cardinal symptom of osteoarthritis. 
due to degeneration of the cartilage and lack 
of joint stability, small intra-articular traumas do 
occur. injuries of this kind are reflected in bio-
chemical responses, some of which involve 
cytokines.9 cytokines have proinflammatory ef-
fects that are manifested as episodes of pain, 
joint swelling, and redness. our interest in these 
mechanisms lies in the fact that the standar-
dized rose-hip powder used here inhibits the 
polymorphonuclear chemotaxis that is a step 
in the proinflammatory action of various cytoki-
nes. This could be the basis of the effects of the 
standardized rose-hip powder on joint pain.4 

further support for an anti-inflammatory action
of this compound is that the serum concen-
tration of c-reactive protein, a marker for in-
flammation, decreases significantly during 
treatment with the compound, as shown by 
a mean (sd) decrease from 8.25 (4.9) mg/l to 
6.67 (2.6) mg/l.3,4 The basic mechanism of the 
anti-inflammatory action of standardized rose-
hip powder does not reside in a blockade of 
the cyclooxygenase pathway, as is known to 
be the case for the anti-inflammatory drugs (as-
pirin and other nsaids) and the herbal remedy 
ginger.10,11 This was shown in a study12measuring 
platelet aggregation during treatment with the 
same standardized rose-hip powder in doses far 
higher than that used in the present study. in 
contrast to drugs inhibiting the cyclooxygena-
se pathway, platelet aggregation was not af-
fected by these high doses. in fact, the powder 
seems to stabilize cell membranes, as shown by 
the finding that erythrocytes from individuals 
treated with the powder, when routinely stored 
in a blood bank, leak less hemoglobin than ex-
pected.13 

natural vitamins c and e are present in stan-
dardized rose-hip powder. however, it does not 
seem likely that these vitamins can explain the 
present findings because vitamin c was not in-
volved in the anti-inflammatory action reported 
for rose-hip powder,4 and vitamin e has been 
reported to be ineffective for symptomatic re-
lief of osteoarthritis.14 also, the prevalence of 
gastrointestinal adverse events was low in the 
present trial and similar to that of placebo. mo-

reover, several years of use of the powder in the 
scandinavian countries has not disclosed signi-
ficant data on any adverse events.

although a significant increase was found in 
mobility of the hip joint and a significant decre-
ase in pain was found in the majority of patients 
who received the standardized rose-hip pow-
der, the clinical benefit of 4 months of treatment 
should not be overestimated. future research 
should include long-term studies to evaluate 
joint mobility, clinical improvements, and con-
sumption of nsaids and other types of conco-
mitant pain-reducing medicine. it is also impor-
tant to find the active ingredient(s) in rose-hip 
and clarify whether the content of such active 
ingredient(s) (as well as the content of vitamins 
and minerals) differ among subtypes, as spe-
cies of rose-hip can be very different from each 
other regarding biological activity.15

conclusions
in this study population, standardized rose-hip 
powder reduced symptoms of osteoarthritis, as 
64.6% of patients reported at least some reduc-
tion of pain while receiving treatment. standar-
dized rose-hip powder may improve hip flexion 
and reduce pain in patients with osteoarthritis.
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gastrointestinal adverse events was low in the 
present trial and similar to that of placebo. mo-

reover, several years of use of the powder in the 
scandinavian countries has not disclosed signi-
ficant data on any adverse events.

although a significant increase was found in 
mobility of the hip joint and a significant decre-
ase in pain was found in the majority of patients 
who received the standardized rose-hip pow-
der, the clinical benefit of 4 months of treatment 
should not be overestimated. future research 
should include long-term studies to evaluate 
joint mobility, clinical improvements, and con-
sumption of nsaids and other types of conco-
mitant pain-reducing medicine. it is also impor-
tant to find the active ingredient(s) in rose-hip 
and clarify whether the content of such active 
ingredient(s) (as well as the content of vitamins 
and minerals) differ among subtypes, as spe-
cies of rose-hip can be very different from each 
other regarding biological activity.15

conclusions
in this study population, standardized rose-hip 
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srhP versus placebo (mann-Whitney test).
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mechanisms lies in the fact that the standar-
dized rose-hip powder used here inhibits the 
polymorphonuclear chemotaxis that is a step 
in the proinflammatory action of various cytoki-
nes. This could be the basis of the effects of the 
standardized rose-hip powder on joint pain.4 

further support for an anti-inflammatory action
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tration of c-reactive protein, a marker for in-
flammation, decreases significantly during 
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contrast to drugs inhibiting the cyclooxygena-
se pathway, platelet aggregation was not af-
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pected.13 
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dardized rose-hip powder. however, it does not 
seem likely that these vitamins can explain the 
present findings because vitamin c was not in-
volved in the anti-inflammatory action reported 
for rose-hip powder,4 and vitamin e has been 
reported to be ineffective for symptomatic re-
lief of osteoarthritis.14 also, the prevalence of 
gastrointestinal adverse events was low in the 
present trial and similar to that of placebo. mo-

reover, several years of use of the powder in the 
scandinavian countries has not disclosed signi-
ficant data on any adverse events.

although a significant increase was found in 
mobility of the hip joint and a significant decre-
ase in pain was found in the majority of patients 
who received the standardized rose-hip pow-
der, the clinical benefit of 4 months of treatment 
should not be overestimated. future research 
should include long-term studies to evaluate 
joint mobility, clinical improvements, and con-
sumption of nsaids and other types of conco-
mitant pain-reducing medicine. it is also impor-
tant to find the active ingredient(s) in rose-hip 
and clarify whether the content of such active 
ingredient(s) (as well as the content of vitamins 
and minerals) differ among subtypes, as spe-
cies of rose-hip can be very different from each 
other regarding biological activity.15
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abstract – The anti-inflammatory properties of rose-hip are described in this short report. rose-hip
extract reduced chemotaxis of peripheral blood neutrophils and monocytes of healthy subjects 
in vitro. daily intake of rose-hip powder for four weeks by healthy volunteers and patients suffering 
from osteoarthritis, resulted in reduced serum c-reactive protein (crP) levels and reduced chemo-
taxis of peripheral blood neutrophils. The results indicate that rose-hip possesses anti-inflammatory 
properties and might be used as a replacement or supplement for conventional drug therapies in 
patients with osteoarthritis.

1. IntroductIon
There have been undocumented lay claims that 
rose-hip, normally known for its high vitamin c 
content, may reduce the pain in patients suffe-
ring from osteoarthritis. we have recently shown 
that rose-hip extract reduced the chemotaxis 
of peripheral blood polymorphonuclear leuko-
cytes (pmns) and monocytes in vitro [1]. This ac-
tivity was independent of the vitamin c content 
of rose-hip. furthermore, the level of crp and 
the chemotaxis of neutrophils were reduced in 
healthy subjects under rose-hip treatment. The 
purpose of this study was to investigate whether 
the natural product rose-hip, administered as 
dry powder to volunteers of which four were suf-
fering from clinical osteoarthritis, had any effect 
on the clinical signs and symptoms and certain 
inflammatory parameters.

2. suBJects and methods
2.1. subjects
eight male volunteers, free from any known all-
ergic, hepatic, cardiovascular or infectious di-
seases, mean age 52 years (range 47-62), were 
entered into the study. four of them had never 
experienced any pain of muscular or joint origin. 
The other four had all been engaged in hard 
physical work in different areas of construction 
for most of their adult life. one had suffered from 
clinical osteoarthritis for more than 20 years, 
with pain especially in the knee and elbow. The 
pain had been alleviated by injections of stero-
id directly into the joints and by acetylsalicylic 
acid and nonsteroid anti-inflammatory drugs 
(nsaids). The second patient had osteoarthritis 
and moderate pain in the knee and the ankle, 
periodically relieved by acetylsalicylic acid. The 

third patient had pain from osteoarthritis of the 
ankle and had been periodically treated with 
nsaids and acetylsalicylic acid. The fourth pa-
tient had osteoarthritis of the elbow and shoul-
der of 10 years duration, normally treated with 
aspirin or paracetamol. The volunteers were 
treated with 45 grams (high dose) of hyben vi-
tal rose-hip daily for four weeks. The treatment 
was withdrawn for at least one month, then fol-
lowed by another treatment for four weeks at 
a daily dose of 10 grams (low dose). rose-hip 
was taken together with a main meal. after four 
weeks of the high dose rose-hip intake, at the 
end of treatment-free intervals and at the end 
of the low dose intake, the volunteers were as-
ked about the possible side-effects, and blood 
samples were collected for clinical chemistry 
and pmn chemotaxis studies. all blood samp-
les were taken between 8 : 30 and 9 : 00 am 
by the same laboratory technician after 30 mi-
nutes of rest, and analyzed immediately. for 
chemotaxis, heparinized blood was taken using 
vacuotainers. The time-lapse between blood 
sampling and chemotaxis was the same for the 
patients and control subjects.

2.2. rose-hip
rose-hip powder of rosa canina was kindly pro-
vided by hyben vital, langeland,
denmark. The rose-hip powder used in these 
studies was a well characterized and
standardized batch containing both seeds and 
shell. during the drying procedure of
the rose-hip powder, the temperature never ex-
ceeded 40°c for the in vitro studies,
a water extract of rose-hip was prepared. The 
extraction took place at 4°c

2.3. crP determination
serum crp was estimated by a turbidometric 
method using a hitachi 717 turbidometer. crp 
antiserum was from orion diagnostica, helsinki, 
finland. crp dilution buffer and human crp ca-
librator was purchased from daco a/s, glos-
trup, denmark. The normal range in our labora-
tory is ≥ 10 mg/1.

2.4. chemotaxis
chemotaxis was carried out using a modified 
boyden chamber assay [2]. for the in vitro stu-
dies, pmns isolated from peripheral blood of 
the subjects were preincubated with various 
dilutions of rose-hip extract for 30 rain at 37°c 
following preincubation, chemotaxis of the cel-
ls towards the chemotactic peptide f-met-leu- 
phe (tmlp) at a concentration of 10-5 m or zymo-
san activated serum (zas) at a dilution of 1 : 200 
was tested. for the in vivo studies, the chemota-
xis of peripheral blood neutrophils from healthy 
control subjects and patients towards fmlp and 
zas was determined. The migrated ceils were 
counted by a computer-assisted image analy-
sis system.

2.5. statistical analysis
statistical analysis of the data was performed 
by using the wilcoxon test for matched pairs. 
all data are given as mean ± sem. p values of ≤ 
0.05 were considered significant.
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figure 1. c-reactive protein levels in the serum of eight 
volunteers given high dose, low dose or no treatment. the 
values are given as mean ± sem in rag/1. there were sta-
tistically significant differences between crP levels from 
the high dose group and no treatment (p ≤ 0.02) and low 
dose group and no treatment (p ≤ 0.05).treatment.

3. results and discussion
rose-hip extract at concentrations as low as 100 
µg/ml inhibited the chemotaxis of pmns in vitro 
(data not shown). cell viability after incubation 
with rose-hip extract was greater than 98%. as 
shown in fig. 1, serum crp levels, although wi-
thin normal range, declined significantly both 
in the high-dose (p ≤ 0.02) and in the low-dose 
groups (p ≤ 0.05) as compared to the no-thera-
py group. The crp levels (mean ± sem) in the 
patient group were 5.75 ± 2.95, 6.67 ± 2.67 and 
8.25 ± 4.98 with high dose, low dose and no 
therapy, respectively. in the control group the 
crp levels were 4.75 ± 0.75, 4.00 ± 0.0 and 7.25  
± 1.03 with high dose, low dose and no thera-
py, respectively. The neutrophil chemotaxis 
data are shown in Table 1. chemotaxis towards 
fmlp declined by approximately 60% and 50%, 
in the high dose and low dose group, respec-
tively, with p values of 0.01 and 0.02. chemota-
xis towards zas also declined in both the high 
dose (p ≤ 0.01) and in the low dose groups  
(p ≤ 0.02). The decline in chemotaxis of cells 
from the patients and the controls under treat-
ment with rose-hip was similar. The decline in 
chemotaxis was observed in all the 8 subjects. 
The mean ± sem values for fmlp were 187 ±  60
compared to 370 ± 39 and for zas 414 ± 136 
compared to 673 ± 27 in the high dose patient 
group compared with no therapy. in the high 
dose control group the mean ± sem response 
to fmlp was 101 ± 45 as compared to 308 ± 22 
and to zas 272 ± 125 as compared to 600 4- 49 
as compared to no therapy.

The salient finding of the present study is that 
rose-hip, given as dry powder, lowered crp le-
vels significantly and inhibited chemotaxis of 
peripheral blood neutrophils in human male 
volunteers. To our knowledge, this finding has 
not been reported before. There are very few 
reports in the literature on other properties of 
rose-hip. rose-hip has been used as source of 
vitamin c in tea and other products [3]. cells 
such as polymorphonuclear leukocytes (pmns) 
and monocytes are involved in the inflammato-
ry process and tissue damage in inflammatory
diseases such as arthritis and atherosclerosis [4]. 
The damage is caused by the release of prote-
olytic and hydrolytic enzymes as well as toxic 
oxygen radicals [5]. acetylsalicylic acid, non-
steroid anti-inflammatory drugs and glucocorti-
coids have been used for the treatment of the-
se diseases [6, 7]. These drugs have a variety of 
side effects such as gastric erosion and kidney 
disturbances. The present study demonstrates 
that administration of rose-hip to patients with 
osteoarthritis, diagnosed on a clinical basis,  
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2.5. statistical analysis
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figure 1. c-reactive protein levels in the serum of eight 
volunteers given high dose, low dose or no treatment. the 
values are given as mean ± sem in rag/1. there were sta-
tistically significant differences between crP levels from 
the high dose group and no treatment (p ≤ 0.02) and low 
dose group and no treatment (p ≤ 0.05).treatment.
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in conclusion, the anti-inflammatory and pain-
relieving properties of the natural product ro-
sehip, combined with its safety, low price and 
ease of administration, provide an attractive 
strategy to use rose-hip as part of a supplement 
to a therapeutic regimen
for osteoarthritis. a large scale placebo-con-
trolled clinical study will be required to extend 
confirmation of the anti-inflammatory effect of 
rose-hip.

acknowledgements

Technical assistance of kirsten mossin, hanne 
Tamstorf and anne asanovski and support of 
the danish rheumatism association is acknow-
ledged.

references
1. k. winther, a. kharazmi and b. rangaard  
 (1997). cell preserving and antiinflammato- 
 ry property of rose-hip (hyben vital). pos- 
 sible clinical implication, 1st. int. congress  
 on coronary artery diseases: from preven- 
 tion to intervention, p. 68. prague, czech  
 republic.
2. e Jensen and a. kharazmi (1991). 
 computer-assisted image analysis assay  
 of human neutrophil chemotaxis in vitro, 
 J. immunol. method 144, 43-48.
3. a. leung and s. foster (1996). 
 encyclopedia of common natural 
 ingredients. John wiley, new york.
4. e m. ridker, m. cushman, m. J. stampfer, 
 r. e Tracey and c. h. hennekens (1997).
 inflammation, aspirin and the risk of 
 cardiovascular diseases in apparently 
 healthy men, new eng. J. med. 336, 973-979.
5. e. d. harris, Jr. (1988). pathogenesis of 
 rheumatoid arthritis: a disorder associated  
 with dysfunctional immunoregulation, in: 
 inflammation: basic principles and clinical  
 correlates, J. h. gallin, i. m. goldstein and  
 r. snyderman (eds), pp. 751-773. raven  
 press, new york.
6. m. c. hochberger, r. d. altman, k. d.  
 brandt, b. m. clarck, r a. dieppe, m. r. 
 griffin, r. w. moskowitz and T. J. schnitzer  
 (1995). guidelines for the medical   
 management of osteoarthritis (part one), 
 arthritis rheum. 38, 1535-1540.
7. m. c. hochberger, r. d. altman, k. d.  
 brandt, b. m. clarck, e a. dieppe, m. r. 
 griffin, r. w. moskowitz and T. J. schnitzer  
 (1995). guidelines for the medical manage- 
 ment of osteoarthritis (part two), arthritis  
 rheum. 38, 1541 - 1546.

8. y. matzner, r. drexler and m. levy (1984).  
 effect of dipyrone, acetylsalicylic acid and
 acetaminophen on human neutrophil che- 
 motaxis, eur. J. clin. invest. 14, 440-443.
9. a. kemp and J. smith (1987). The effect of  
 salicylate on human leukocyte migration,  
 clin. exp. immunoi. 49, 233-238.
10. i. rivkin, v. foschi and c. h. rosen (1976).  
 inhibition of in vitro neutrophil chemotaxis  
 and spontaneous motility by anti-inflamm- 
 atory agents (39518), ptvc. soe. exp. biol.  
 med. 153, 236- 240.

11. h. b. kaplan, h. s. edelson, h. m. korchak,  
 w. r given, s. abramson and g. weismann
 (1984). effect of non-steroidal anti-inflamm- 
 atory agents on human neutrophil functions  
 in vitro and in vivo, biochem. pharmacol.  
 33, 371-378.
12. e. g. maderazo, s. e breaux and c. l. 
 woronick (1984). inhibition of human 
 polymorphonuclear leukocyte cell response  
 by ibuprofen, J. pharm. sci. 73, 1403-1406.

reduced the levels of the acute phase protein 
crp and peripheral blood neutropbil chemota-
xis. similar results were found in the four healthy 
subjects who had never experienced pain of 
osteoarthritis origin. symptoms were assessed as 
pain severity on a scale of 1-10 and change in 
limitation of joint movement. alleviation of phy-
sical symptoms by rose-hip in the patients corre-
lated very well with the reduced chemotaxis of 
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ting to note that the initial crp values were hig-
her in the patient than the control group. The in-
hibition of chemotaxis observed in our study was 
comparable to that observed with acetylsalicy-
lic acid as reported by matzner et al. [8]. on the 
other hand kemp and smith [9] showed that in-
cubation of neutrophils in vitro with sodium sali-
cylate increased the chemotaxis of these cells. 
a similar increased response was observed in 
normal individuals after ingestion of sodium sa-
licylate [9]. some non-steroid anti-inflammatory 
drugs such as ibuprofen at in vivo obtainable 
concentrations inhibited neutrophil locomotion 
by 50%, similar to our findings with rose-hip [10-
12]. The patients who complained of mild pain 
of osteoarthritis origin, reported that their pain 
declined after 14 days of rose-hip intake. The 
pain relieving effect of rose-hip in these patients 
was comparable to that of nsaid and acetylsa-
licylic acid. in all cases the pain returned 12-14 
days after stopping intake. no allergic reactions 
or gastrointestinal disturbances were observed 
during therapy. There was no major difference 
between the pain alleviating effect of rose-hip 
given at the two different doses. Three patients 
had total pain relief from rose-hip and were un-
able to distinguish the difference between the 
high dose and the low dose. however, one pati-
ent felt that high dose gave him total relief whe-
reas low dose decreased the pain dramatically 
but not completely. 
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table 1. chemotaxis of peripheral blood neutro-
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dose intake, 28 days after cessation of intake 
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powder. the results are given as mean ± sem
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339 ± 24.0
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reduced the levels of the acute phase protein 
crp and peripheral blood neutropbil chemota-
xis. similar results were found in the four healthy 
subjects who had never experienced pain of 
osteoarthritis origin. symptoms were assessed as 
pain severity on a scale of 1-10 and change in 
limitation of joint movement. alleviation of phy-
sical symptoms by rose-hip in the patients corre-
lated very well with the reduced chemotaxis of 
peripheral blood neutrophils and reduced level 
of cre after the volunteers stopped taking rose-
hip, the chemotaxis of neutrophils and the levels 
of crp rose to the untreated values. it is interes-
ting to note that the initial crp values were hig-
her in the patient than the control group. The in-
hibition of chemotaxis observed in our study was 
comparable to that observed with acetylsalicy-
lic acid as reported by matzner et al. [8]. on the 
other hand kemp and smith [9] showed that in-
cubation of neutrophils in vitro with sodium sali-
cylate increased the chemotaxis of these cells. 
a similar increased response was observed in 
normal individuals after ingestion of sodium sa-
licylate [9]. some non-steroid anti-inflammatory 
drugs such as ibuprofen at in vivo obtainable 
concentrations inhibited neutrophil locomotion 
by 50%, similar to our findings with rose-hip [10-
12]. The patients who complained of mild pain 
of osteoarthritis origin, reported that their pain 
declined after 14 days of rose-hip intake. The 
pain relieving effect of rose-hip in these patients 
was comparable to that of nsaid and acetylsa-
licylic acid. in all cases the pain returned 12-14 
days after stopping intake. no allergic reactions 
or gastrointestinal disturbances were observed 
during therapy. There was no major difference 
between the pain alleviating effect of rose-hip 
given at the two different doses. Three patients 
had total pain relief from rose-hip and were un-
able to distinguish the difference between the 
high dose and the low dose. however, one pati-
ent felt that high dose gave him total relief whe-
reas low dose decreased the pain dramatically 
but not completely. 

high dose

chemotaxis (fmlp)
chemotaxis (zas)

144 ± 38.7a

343 ± 89.7a

table 1. chemotaxis of peripheral blood neutro-
phils from the eight volunteers at the end of high 
dose intake, 28 days after cessation of intake 
and at the end of low dose intake of rose-hip 
powder. the results are given as mean ± sem

no therapy

339 ± 24.0
637 ± 29.3

low dose

172 ± 18.0b

432 ± 39.9b

a comparison of high dose with no therapy p ≤ 0.01.
b comparison of low dose with no therapy p ≤ 0.02.
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abstract – objective and design: The objective of this study was to investigate the leucocyte-rela-
ted antiinflammatory properties of rose hip.

materials and methods: The effect of rose hip on a number of inflammatory parameters was eva-
luated using the following models: (1) The effect of rose hip extract on chemotaxis and chemilu-
minescence of peripheral blood polymorphonuclear leucocytes (pmns) from healthy subjects in 
vitro; (2) The effect of rose hip administered to healthy subjects on serum levels of creatinine and 
c-reactive protein and on chemotaxis and chemiluminescence of peripheral blood pmns.

results: rose hip extract at concentrations higher than 500 µg/ml inhibited the chemotaxis and 
chemiluminescence of peripheral blood polymorphonuclear leucocytes in vitro. daily intake of 
rose hip powder at doses of 45 grams or lower by healthy subjects resulted in reduced chemota-
xis of peripheral blood pmns and reduced the level of serum creatinine and acute phase protein 
crp.

conclusions: rThese results indicate that rose hip possesses antiinflammatory properties and might 
be used as a replacement or supplement for conventional drug therapies in some inflammatory 
diseases such as arthritis.

key words: rose hip; rosa canina; neutrophil; chemotaxis; crp; antiinflammatory.
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1. Introduction
inflammatory diseases such as arthritis involve 
a broad spectrum of different clinical manifes-
tations. inflammatory cells such as polymorpho-
nuclear leucocytes have been shown to be in-
volved in the inflammatory process and tissue 
damage. inflammatory cytokines such as Tnf 
appear to be involved in the amplification of 
the disease process. The damage is caused by 
the release of proteolytic and hydrolytic enzy-
mes as well as toxic reactive oxygen radicals 
from these cells activated in the tissue and joints 
(harris, 1988). Therapy of inflammatory diseases 
involves alleviation of the symptoms associated 
with the disease, such as, relief of pain, reduc-
tion of inflammation and increase of motion. 
acetylsalicylic acid (aspirin) and other non-ste-
roid anti-inflammatory drugs such as ibuprofen 
methotrexate and naproxen, and glucocorti-
coids have been used for the treatment of ar-
thritis (hochberger et al., 1995a, b; ridker, et al., 
1997). control of the symptoms with these drugs 
requires long term daily treatment. These drugs 
have a variety of toxic and other side effects, 
such as gastric erosion and adverse effects on 
kidneys and liver. some of these drugs, particu-
larly the glucocorticoids, inhibit the imuune re-
sponse to infections. Therefore, there is a great 
need for alternative therapies for the manage-
ment of arthritis which can eliminate the need 
for conventional drugs and their side-effects, 
particularly for prolonged daily use. in a short 
communication we have reported on the anti-
inflammatory activity of rose hip in four subjects 
suffering from mild osteoarthritis (winther et al., 
1999). The purpose of this study was to investi-
gate in more detail the anti-inflammatory pro-
perty of the natural product rose hip, utilizing 
in vitro methods in a larger number of healthy 
subjects. 

2. materials and methodes
2.1. rose hip
The extract was prepared by incubating 80 mg 
of hyben vital rose hip (langeland, denmark) 
dry powder from rosa canina with 4 ml of mi-
nimal essential medium (mem) containing 50 
units/ml of penicillin and 0.05 mg/ml of strepto-
mycin, for 19 h at 4°c. The extracts were pre-
pared from either the whole fruit powder, the 
shells or the seeds. The shells and the seeds 
were separated from each other by splitting 
the dried fruit and separating the shells from 
the seeds manually. They were then ground in 
a mortar. chemical analyses of hyben vital rose 
hip was performed by steins laboratorium a/s, 
holstebro, denmark. following incubation of the 
powders in mem, the mixtures were centrifuged 

at 4000 rpm for 10 min. The supernatants were 
collected, sterile filtered and diluted further. The 
ph of extract preparations was adjusted to ph 
7.2 before use.

2.2. chemotaxis
The chemotaxis assay was performed using a 
modified boyden chamber technique as previ-
ously described (Jensen and kharazmi, 1991). 
pmns isolated from peripheral blood of heal-
thy subjects were preincubated with different 
dilutions of rose hip extract for 30 min at 37°c. 
following preincubation, the chemotaxis of 
the cells towards the chemotactic peptide f-
met-leu-phe (fmlp) or zymosan activated se-
rum (zas) were tested. The migrated cells were 
counted by a computer-assisted image analy-
sis system.

2.3 chemiluminescence
chemiluminescence assay was used as a 
measure of oxygen radical generation by ac-
tivated pmns. The method was performed as 
previously described (kharazmi et al., 1984). 
pmns were preincubated with different dilu-
tions of rose hip extract and then stimulated 
with either fmlp or opsonized zymosan. The 
oxidative burst response of the activated cells 
was measured by a luminometer (1250-lkb wal-
lace).

2.4. subjects
Thirteen healthy volunteers represented by 
both sexes with a mean age of 47 years (range 
30-59 years) were included in this study. all the 
subjects included were without known cardio-
vascular, immunological, kidney, liver, allergic, 
rheumatological or haematological disorders. 
The volunteers were treated with 45 g of hyben 
vital rose hip daily for 28 days (high dose), fol-
lowed for another 28 days during which hyben 
vital rose hip was not taken. at the end of this 
period, the volunteers received another treat-
ment of rose hip at a dose of 10 g daily for 28 
days (low dose). before inclusion, all volunteers 
went through a screening procedure to assu-
re that none of the above mentioned diseases 
were present. moreover, before inclusion blood 
samples were taken for c-reactive protein 
(crp) measurement to assure that none of the 
included volunteers suffered from unknown in-
fectious diseases.

2.5. Blood chemistry
blood potassium, sodium, serum creatinine, ala-
nine aminotransferase, alkaline phosphatase, 
lactate dehydrogenase, bilirubin, hemoglo-
bin and total cholesterol were also measured 

before initiation of the treatment. all measure-
ments were performed according to the con-
ventional laboratory routine. all the above 
mentioned parameters except serum creatini-
ne and crp were repeated after 5, 10, 21 and 
28 days of treatment, 28 days after stopping 
rose hip therapy and again at the end of low 
dose treatment. serum creatinine and c-reac-
tive protein (crp) were tested before therapy, 
after 10 and 28 days of treatment, 28 days fol-
lowing cessation of the treatment and finally at 
the end of low dose treatment. rose hip was 
taken together with a meal at 12.00 noon. on 
the days of blood sampling rose hip was taken 
together with a light meal at 09.00 a.m., two 
hours before blood sampling. blood sampling 
was always performed after 15 min at rest sit-
ting in a chair.

2.6. statistical analysis
statistical analysis of the data was performed 
by using wilcoxon test for matched pairs, p va-
lues of < 0.05 were considered significant.

3. results
3.1. analysis of rose hip
Table 1 shows the chemical analyses of the 
commercially available hyben vital rose hip. 
rose hip powder contains proteins, carbohyd-
rates, a low amount of fat and several vitamins 
such as vitamin a, vitamin b, vitamin c, vitamin 
e and vitamin k. The powder also contains seve-
ral minerals. uptake of vitamin c present in hy-
ben vital powder was as good as, or even bet-
ter than, that of vitamin c when given in tablet 
form. The concentrations and kinetics of uptake 
through the gastrointestinal tract of the equiva-
lent of 250 mg vitamin c in rose hip powder was 
similar to 500 mg vitamin c in tablet form. The 
better absorption of vitamin c in rose hip pow-
der may be due to a larger surface area of rose 
hip powder as compared to vitamin c tablets.

3.2. chemotaxis
initial dose-response experiments were perfor-
med and it was found that the extract of rose 
hip at concentrations equivalent to 500µg/ml 
and higher inhibited chemotaxis of pmns in vit-
ro. as shown in fig. 1, rose hip extract at con-
centrations of 500 µg/ml and higher inhibited 
chemotaxis of human peripheral blood neu-
trophils; ph-adjusted rose hip extract at these 
concentrations was as strongly inhibitory as the 
non-ph-adjusted rose hip extract. The two ma-
jor parts of rose hip – shells and seeds -- were 
tested separately for their activity on pmn che-
motaxis. it was shown that by far most of the 
inhibitory activity resided in the shells (fig. 1). 

The inhibition of chemotaxis by rose hip shells at 
both the 1000µg/ml and 500 µg/ml levels was 
significantly higher than that of seeds (p ≤ 0.01 
and p ≤ 0.04, respectively). when comparing 
rose hip shells with whole powder, there was sig-
nificantly higher inhibition by rose hip shells at 
500µg/ml (p ≤ 0.03) but not at 1000 µg/ml.

3.3. chemiluminescence
as shown in Table 2, rose hip extract inhibited 
the chemiluminescence of pmns activated by 
opsonized zymosan. adjustment of ph to physi-
ological values in the extract did not influence 
the inhibitory effect markedly. vitamin c in crys-
talline form used as control up to a concentrati-
on of 5000 µg/ml had almost no effect on pmn 
chemiluminescence when the ph of vitamin c 
solution was adjusted to the physiological ph 
7.2. vitamin e (alpha-tochopherol) was also 
used as a known antioxidant control. vitamin 
e at a concentration of over 1µg/ml inhibited 
chemiluminescence.

figure 1. effect of rose hip extract on polymorpho-
nuclear leukocytes (Pmn) chemotaxis in vitro. 
cells were preincubated with various concentra-
tions of rose hip powder as given in the x-axis for 
30 min. the data are presented as percent inhibi-
tion of Pmn chemotaxis for each subject tested.
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table 1. chemical analyses of the commercially 
available hyben Vital rose hip powder. the va-
lues are given for 100 g of dry powder
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39.0 g
4.0 g

560 mg
916 kJ
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1. Introduction
inflammatory diseases such as arthritis involve 
a broad spectrum of different clinical manifes-
tations. inflammatory cells such as polymorpho-
nuclear leucocytes have been shown to be in-
volved in the inflammatory process and tissue 
damage. inflammatory cytokines such as Tnf 
appear to be involved in the amplification of 
the disease process. The damage is caused by 
the release of proteolytic and hydrolytic enzy-
mes as well as toxic reactive oxygen radicals 
from these cells activated in the tissue and joints 
(harris, 1988). Therapy of inflammatory diseases 
involves alleviation of the symptoms associated 
with the disease, such as, relief of pain, reduc-
tion of inflammation and increase of motion. 
acetylsalicylic acid (aspirin) and other non-ste-
roid anti-inflammatory drugs such as ibuprofen 
methotrexate and naproxen, and glucocorti-
coids have been used for the treatment of ar-
thritis (hochberger et al., 1995a, b; ridker, et al., 
1997). control of the symptoms with these drugs 
requires long term daily treatment. These drugs 
have a variety of toxic and other side effects, 
such as gastric erosion and adverse effects on 
kidneys and liver. some of these drugs, particu-
larly the glucocorticoids, inhibit the imuune re-
sponse to infections. Therefore, there is a great 
need for alternative therapies for the manage-
ment of arthritis which can eliminate the need 
for conventional drugs and their side-effects, 
particularly for prolonged daily use. in a short 
communication we have reported on the anti-
inflammatory activity of rose hip in four subjects 
suffering from mild osteoarthritis (winther et al., 
1999). The purpose of this study was to investi-
gate in more detail the anti-inflammatory pro-
perty of the natural product rose hip, utilizing 
in vitro methods in a larger number of healthy 
subjects. 

2. materials and methodes
2.1. rose hip
The extract was prepared by incubating 80 mg 
of hyben vital rose hip (langeland, denmark) 
dry powder from rosa canina with 4 ml of mi-
nimal essential medium (mem) containing 50 
units/ml of penicillin and 0.05 mg/ml of strepto-
mycin, for 19 h at 4°c. The extracts were pre-
pared from either the whole fruit powder, the 
shells or the seeds. The shells and the seeds 
were separated from each other by splitting 
the dried fruit and separating the shells from 
the seeds manually. They were then ground in 
a mortar. chemical analyses of hyben vital rose 
hip was performed by steins laboratorium a/s, 
holstebro, denmark. following incubation of the 
powders in mem, the mixtures were centrifuged 

at 4000 rpm for 10 min. The supernatants were 
collected, sterile filtered and diluted further. The 
ph of extract preparations was adjusted to ph 
7.2 before use.

2.2. chemotaxis
The chemotaxis assay was performed using a 
modified boyden chamber technique as previ-
ously described (Jensen and kharazmi, 1991). 
pmns isolated from peripheral blood of heal-
thy subjects were preincubated with different 
dilutions of rose hip extract for 30 min at 37°c. 
following preincubation, the chemotaxis of 
the cells towards the chemotactic peptide f-
met-leu-phe (fmlp) or zymosan activated se-
rum (zas) were tested. The migrated cells were 
counted by a computer-assisted image analy-
sis system.

2.3 chemiluminescence
chemiluminescence assay was used as a 
measure of oxygen radical generation by ac-
tivated pmns. The method was performed as 
previously described (kharazmi et al., 1984). 
pmns were preincubated with different dilu-
tions of rose hip extract and then stimulated 
with either fmlp or opsonized zymosan. The 
oxidative burst response of the activated cells 
was measured by a luminometer (1250-lkb wal-
lace).

2.4. subjects
Thirteen healthy volunteers represented by 
both sexes with a mean age of 47 years (range 
30-59 years) were included in this study. all the 
subjects included were without known cardio-
vascular, immunological, kidney, liver, allergic, 
rheumatological or haematological disorders. 
The volunteers were treated with 45 g of hyben 
vital rose hip daily for 28 days (high dose), fol-
lowed for another 28 days during which hyben 
vital rose hip was not taken. at the end of this 
period, the volunteers received another treat-
ment of rose hip at a dose of 10 g daily for 28 
days (low dose). before inclusion, all volunteers 
went through a screening procedure to assu-
re that none of the above mentioned diseases 
were present. moreover, before inclusion blood 
samples were taken for c-reactive protein 
(crp) measurement to assure that none of the 
included volunteers suffered from unknown in-
fectious diseases.

2.5. Blood chemistry
blood potassium, sodium, serum creatinine, ala-
nine aminotransferase, alkaline phosphatase, 
lactate dehydrogenase, bilirubin, hemoglo-
bin and total cholesterol were also measured 

before initiation of the treatment. all measure-
ments were performed according to the con-
ventional laboratory routine. all the above 
mentioned parameters except serum creatini-
ne and crp were repeated after 5, 10, 21 and 
28 days of treatment, 28 days after stopping 
rose hip therapy and again at the end of low 
dose treatment. serum creatinine and c-reac-
tive protein (crp) were tested before therapy, 
after 10 and 28 days of treatment, 28 days fol-
lowing cessation of the treatment and finally at 
the end of low dose treatment. rose hip was 
taken together with a meal at 12.00 noon. on 
the days of blood sampling rose hip was taken 
together with a light meal at 09.00 a.m., two 
hours before blood sampling. blood sampling 
was always performed after 15 min at rest sit-
ting in a chair.

2.6. statistical analysis
statistical analysis of the data was performed 
by using wilcoxon test for matched pairs, p va-
lues of < 0.05 were considered significant.

3. results
3.1. analysis of rose hip
Table 1 shows the chemical analyses of the 
commercially available hyben vital rose hip. 
rose hip powder contains proteins, carbohyd-
rates, a low amount of fat and several vitamins 
such as vitamin a, vitamin b, vitamin c, vitamin 
e and vitamin k. The powder also contains seve-
ral minerals. uptake of vitamin c present in hy-
ben vital powder was as good as, or even bet-
ter than, that of vitamin c when given in tablet 
form. The concentrations and kinetics of uptake 
through the gastrointestinal tract of the equiva-
lent of 250 mg vitamin c in rose hip powder was 
similar to 500 mg vitamin c in tablet form. The 
better absorption of vitamin c in rose hip pow-
der may be due to a larger surface area of rose 
hip powder as compared to vitamin c tablets.

3.2. chemotaxis
initial dose-response experiments were perfor-
med and it was found that the extract of rose 
hip at concentrations equivalent to 500µg/ml 
and higher inhibited chemotaxis of pmns in vit-
ro. as shown in fig. 1, rose hip extract at con-
centrations of 500 µg/ml and higher inhibited 
chemotaxis of human peripheral blood neu-
trophils; ph-adjusted rose hip extract at these 
concentrations was as strongly inhibitory as the 
non-ph-adjusted rose hip extract. The two ma-
jor parts of rose hip – shells and seeds -- were 
tested separately for their activity on pmn che-
motaxis. it was shown that by far most of the 
inhibitory activity resided in the shells (fig. 1). 

The inhibition of chemotaxis by rose hip shells at 
both the 1000µg/ml and 500 µg/ml levels was 
significantly higher than that of seeds (p ≤ 0.01 
and p ≤ 0.04, respectively). when comparing 
rose hip shells with whole powder, there was sig-
nificantly higher inhibition by rose hip shells at 
500µg/ml (p ≤ 0.03) but not at 1000 µg/ml.

3.3. chemiluminescence
as shown in Table 2, rose hip extract inhibited 
the chemiluminescence of pmns activated by 
opsonized zymosan. adjustment of ph to physi-
ological values in the extract did not influence 
the inhibitory effect markedly. vitamin c in crys-
talline form used as control up to a concentrati-
on of 5000 µg/ml had almost no effect on pmn 
chemiluminescence when the ph of vitamin c 
solution was adjusted to the physiological ph 
7.2. vitamin e (alpha-tochopherol) was also 
used as a known antioxidant control. vitamin 
e at a concentration of over 1µg/ml inhibited 
chemiluminescence.

figure 1. effect of rose hip extract on polymorpho-
nuclear leukocytes (Pmn) chemotaxis in vitro. 
cells were preincubated with various concentra-
tions of rose hip powder as given in the x-axis for 
30 min. the data are presented as percent inhibi-
tion of Pmn chemotaxis for each subject tested.
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available hyben Vital rose hip powder. the va-
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1. Introduction
inflammatory diseases such as arthritis involve 
a broad spectrum of different clinical manifes-
tations. inflammatory cells such as polymorpho-
nuclear leucocytes have been shown to be in-
volved in the inflammatory process and tissue 
damage. inflammatory cytokines such as Tnf 
appear to be involved in the amplification of 
the disease process. The damage is caused by 
the release of proteolytic and hydrolytic enzy-
mes as well as toxic reactive oxygen radicals 
from these cells activated in the tissue and joints 
(harris, 1988). Therapy of inflammatory diseases 
involves alleviation of the symptoms associated 
with the disease, such as, relief of pain, reduc-
tion of inflammation and increase of motion. 
acetylsalicylic acid (aspirin) and other non-ste-
roid anti-inflammatory drugs such as ibuprofen 
methotrexate and naproxen, and glucocorti-
coids have been used for the treatment of ar-
thritis (hochberger et al., 1995a, b; ridker, et al., 
1997). control of the symptoms with these drugs 
requires long term daily treatment. These drugs 
have a variety of toxic and other side effects, 
such as gastric erosion and adverse effects on 
kidneys and liver. some of these drugs, particu-
larly the glucocorticoids, inhibit the imuune re-
sponse to infections. Therefore, there is a great 
need for alternative therapies for the manage-
ment of arthritis which can eliminate the need 
for conventional drugs and their side-effects, 
particularly for prolonged daily use. in a short 
communication we have reported on the anti-
inflammatory activity of rose hip in four subjects 
suffering from mild osteoarthritis (winther et al., 
1999). The purpose of this study was to investi-
gate in more detail the anti-inflammatory pro-
perty of the natural product rose hip, utilizing 
in vitro methods in a larger number of healthy 
subjects. 

2. materials and methodes
2.1. rose hip
The extract was prepared by incubating 80 mg 
of hyben vital rose hip (langeland, denmark) 
dry powder from rosa canina with 4 ml of mi-
nimal essential medium (mem) containing 50 
units/ml of penicillin and 0.05 mg/ml of strepto-
mycin, for 19 h at 4°c. The extracts were pre-
pared from either the whole fruit powder, the 
shells or the seeds. The shells and the seeds 
were separated from each other by splitting 
the dried fruit and separating the shells from 
the seeds manually. They were then ground in 
a mortar. chemical analyses of hyben vital rose 
hip was performed by steins laboratorium a/s, 
holstebro, denmark. following incubation of the 
powders in mem, the mixtures were centrifuged 

at 4000 rpm for 10 min. The supernatants were 
collected, sterile filtered and diluted further. The 
ph of extract preparations was adjusted to ph 
7.2 before use.

2.2. chemotaxis
The chemotaxis assay was performed using a 
modified boyden chamber technique as previ-
ously described (Jensen and kharazmi, 1991). 
pmns isolated from peripheral blood of heal-
thy subjects were preincubated with different 
dilutions of rose hip extract for 30 min at 37°c. 
following preincubation, the chemotaxis of 
the cells towards the chemotactic peptide f-
met-leu-phe (fmlp) or zymosan activated se-
rum (zas) were tested. The migrated cells were 
counted by a computer-assisted image analy-
sis system.

2.3 chemiluminescence
chemiluminescence assay was used as a 
measure of oxygen radical generation by ac-
tivated pmns. The method was performed as 
previously described (kharazmi et al., 1984). 
pmns were preincubated with different dilu-
tions of rose hip extract and then stimulated 
with either fmlp or opsonized zymosan. The 
oxidative burst response of the activated cells 
was measured by a luminometer (1250-lkb wal-
lace).

2.4. subjects
Thirteen healthy volunteers represented by 
both sexes with a mean age of 47 years (range 
30-59 years) were included in this study. all the 
subjects included were without known cardio-
vascular, immunological, kidney, liver, allergic, 
rheumatological or haematological disorders. 
The volunteers were treated with 45 g of hyben 
vital rose hip daily for 28 days (high dose), fol-
lowed for another 28 days during which hyben 
vital rose hip was not taken. at the end of this 
period, the volunteers received another treat-
ment of rose hip at a dose of 10 g daily for 28 
days (low dose). before inclusion, all volunteers 
went through a screening procedure to assu-
re that none of the above mentioned diseases 
were present. moreover, before inclusion blood 
samples were taken for c-reactive protein 
(crp) measurement to assure that none of the 
included volunteers suffered from unknown in-
fectious diseases.

2.5. Blood chemistry
blood potassium, sodium, serum creatinine, ala-
nine aminotransferase, alkaline phosphatase, 
lactate dehydrogenase, bilirubin, hemoglo-
bin and total cholesterol were also measured 

before initiation of the treatment. all measure-
ments were performed according to the con-
ventional laboratory routine. all the above 
mentioned parameters except serum creatini-
ne and crp were repeated after 5, 10, 21 and 
28 days of treatment, 28 days after stopping 
rose hip therapy and again at the end of low 
dose treatment. serum creatinine and c-reac-
tive protein (crp) were tested before therapy, 
after 10 and 28 days of treatment, 28 days fol-
lowing cessation of the treatment and finally at 
the end of low dose treatment. rose hip was 
taken together with a meal at 12.00 noon. on 
the days of blood sampling rose hip was taken 
together with a light meal at 09.00 a.m., two 
hours before blood sampling. blood sampling 
was always performed after 15 min at rest sit-
ting in a chair.

2.6. statistical analysis
statistical analysis of the data was performed 
by using wilcoxon test for matched pairs, p va-
lues of < 0.05 were considered significant.

3. results
3.1. analysis of rose hip
Table 1 shows the chemical analyses of the 
commercially available hyben vital rose hip. 
rose hip powder contains proteins, carbohyd-
rates, a low amount of fat and several vitamins 
such as vitamin a, vitamin b, vitamin c, vitamin 
e and vitamin k. The powder also contains seve-
ral minerals. uptake of vitamin c present in hy-
ben vital powder was as good as, or even bet-
ter than, that of vitamin c when given in tablet 
form. The concentrations and kinetics of uptake 
through the gastrointestinal tract of the equiva-
lent of 250 mg vitamin c in rose hip powder was 
similar to 500 mg vitamin c in tablet form. The 
better absorption of vitamin c in rose hip pow-
der may be due to a larger surface area of rose 
hip powder as compared to vitamin c tablets.

3.2. chemotaxis
initial dose-response experiments were perfor-
med and it was found that the extract of rose 
hip at concentrations equivalent to 500µg/ml 
and higher inhibited chemotaxis of pmns in vit-
ro. as shown in fig. 1, rose hip extract at con-
centrations of 500 µg/ml and higher inhibited 
chemotaxis of human peripheral blood neu-
trophils; ph-adjusted rose hip extract at these 
concentrations was as strongly inhibitory as the 
non-ph-adjusted rose hip extract. The two ma-
jor parts of rose hip – shells and seeds -- were 
tested separately for their activity on pmn che-
motaxis. it was shown that by far most of the 
inhibitory activity resided in the shells (fig. 1). 

The inhibition of chemotaxis by rose hip shells at 
both the 1000µg/ml and 500 µg/ml levels was 
significantly higher than that of seeds (p ≤ 0.01 
and p ≤ 0.04, respectively). when comparing 
rose hip shells with whole powder, there was sig-
nificantly higher inhibition by rose hip shells at 
500µg/ml (p ≤ 0.03) but not at 1000 µg/ml.

3.3. chemiluminescence
as shown in Table 2, rose hip extract inhibited 
the chemiluminescence of pmns activated by 
opsonized zymosan. adjustment of ph to physi-
ological values in the extract did not influence 
the inhibitory effect markedly. vitamin c in crys-
talline form used as control up to a concentrati-
on of 5000 µg/ml had almost no effect on pmn 
chemiluminescence when the ph of vitamin c 
solution was adjusted to the physiological ph 
7.2. vitamin e (alpha-tochopherol) was also 
used as a known antioxidant control. vitamin 
e at a concentration of over 1µg/ml inhibited 
chemiluminescence.

figure 1. effect of rose hip extract on polymorpho-
nuclear leukocytes (Pmn) chemotaxis in vitro. 
cells were preincubated with various concentra-
tions of rose hip powder as given in the x-axis for 
30 min. the data are presented as percent inhibi-
tion of Pmn chemotaxis for each subject tested.
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1. Introduction
inflammatory diseases such as arthritis involve 
a broad spectrum of different clinical manifes-
tations. inflammatory cells such as polymorpho-
nuclear leucocytes have been shown to be in-
volved in the inflammatory process and tissue 
damage. inflammatory cytokines such as Tnf 
appear to be involved in the amplification of 
the disease process. The damage is caused by 
the release of proteolytic and hydrolytic enzy-
mes as well as toxic reactive oxygen radicals 
from these cells activated in the tissue and joints 
(harris, 1988). Therapy of inflammatory diseases 
involves alleviation of the symptoms associated 
with the disease, such as, relief of pain, reduc-
tion of inflammation and increase of motion. 
acetylsalicylic acid (aspirin) and other non-ste-
roid anti-inflammatory drugs such as ibuprofen 
methotrexate and naproxen, and glucocorti-
coids have been used for the treatment of ar-
thritis (hochberger et al., 1995a, b; ridker, et al., 
1997). control of the symptoms with these drugs 
requires long term daily treatment. These drugs 
have a variety of toxic and other side effects, 
such as gastric erosion and adverse effects on 
kidneys and liver. some of these drugs, particu-
larly the glucocorticoids, inhibit the imuune re-
sponse to infections. Therefore, there is a great 
need for alternative therapies for the manage-
ment of arthritis which can eliminate the need 
for conventional drugs and their side-effects, 
particularly for prolonged daily use. in a short 
communication we have reported on the anti-
inflammatory activity of rose hip in four subjects 
suffering from mild osteoarthritis (winther et al., 
1999). The purpose of this study was to investi-
gate in more detail the anti-inflammatory pro-
perty of the natural product rose hip, utilizing 
in vitro methods in a larger number of healthy 
subjects. 

2. materials and methodes
2.1. rose hip
The extract was prepared by incubating 80 mg 
of hyben vital rose hip (langeland, denmark) 
dry powder from rosa canina with 4 ml of mi-
nimal essential medium (mem) containing 50 
units/ml of penicillin and 0.05 mg/ml of strepto-
mycin, for 19 h at 4°c. The extracts were pre-
pared from either the whole fruit powder, the 
shells or the seeds. The shells and the seeds 
were separated from each other by splitting 
the dried fruit and separating the shells from 
the seeds manually. They were then ground in 
a mortar. chemical analyses of hyben vital rose 
hip was performed by steins laboratorium a/s, 
holstebro, denmark. following incubation of the 
powders in mem, the mixtures were centrifuged 

at 4000 rpm for 10 min. The supernatants were 
collected, sterile filtered and diluted further. The 
ph of extract preparations was adjusted to ph 
7.2 before use.

2.2. chemotaxis
The chemotaxis assay was performed using a 
modified boyden chamber technique as previ-
ously described (Jensen and kharazmi, 1991). 
pmns isolated from peripheral blood of heal-
thy subjects were preincubated with different 
dilutions of rose hip extract for 30 min at 37°c. 
following preincubation, the chemotaxis of 
the cells towards the chemotactic peptide f-
met-leu-phe (fmlp) or zymosan activated se-
rum (zas) were tested. The migrated cells were 
counted by a computer-assisted image analy-
sis system.

2.3 chemiluminescence
chemiluminescence assay was used as a 
measure of oxygen radical generation by ac-
tivated pmns. The method was performed as 
previously described (kharazmi et al., 1984). 
pmns were preincubated with different dilu-
tions of rose hip extract and then stimulated 
with either fmlp or opsonized zymosan. The 
oxidative burst response of the activated cells 
was measured by a luminometer (1250-lkb wal-
lace).

2.4. subjects
Thirteen healthy volunteers represented by 
both sexes with a mean age of 47 years (range 
30-59 years) were included in this study. all the 
subjects included were without known cardio-
vascular, immunological, kidney, liver, allergic, 
rheumatological or haematological disorders. 
The volunteers were treated with 45 g of hyben 
vital rose hip daily for 28 days (high dose), fol-
lowed for another 28 days during which hyben 
vital rose hip was not taken. at the end of this 
period, the volunteers received another treat-
ment of rose hip at a dose of 10 g daily for 28 
days (low dose). before inclusion, all volunteers 
went through a screening procedure to assu-
re that none of the above mentioned diseases 
were present. moreover, before inclusion blood 
samples were taken for c-reactive protein 
(crp) measurement to assure that none of the 
included volunteers suffered from unknown in-
fectious diseases.

2.5. Blood chemistry
blood potassium, sodium, serum creatinine, ala-
nine aminotransferase, alkaline phosphatase, 
lactate dehydrogenase, bilirubin, hemoglo-
bin and total cholesterol were also measured 

before initiation of the treatment. all measure-
ments were performed according to the con-
ventional laboratory routine. all the above 
mentioned parameters except serum creatini-
ne and crp were repeated after 5, 10, 21 and 
28 days of treatment, 28 days after stopping 
rose hip therapy and again at the end of low 
dose treatment. serum creatinine and c-reac-
tive protein (crp) were tested before therapy, 
after 10 and 28 days of treatment, 28 days fol-
lowing cessation of the treatment and finally at 
the end of low dose treatment. rose hip was 
taken together with a meal at 12.00 noon. on 
the days of blood sampling rose hip was taken 
together with a light meal at 09.00 a.m., two 
hours before blood sampling. blood sampling 
was always performed after 15 min at rest sit-
ting in a chair.

2.6. statistical analysis
statistical analysis of the data was performed 
by using wilcoxon test for matched pairs, p va-
lues of < 0.05 were considered significant.

3. results
3.1. analysis of rose hip
Table 1 shows the chemical analyses of the 
commercially available hyben vital rose hip. 
rose hip powder contains proteins, carbohyd-
rates, a low amount of fat and several vitamins 
such as vitamin a, vitamin b, vitamin c, vitamin 
e and vitamin k. The powder also contains seve-
ral minerals. uptake of vitamin c present in hy-
ben vital powder was as good as, or even bet-
ter than, that of vitamin c when given in tablet 
form. The concentrations and kinetics of uptake 
through the gastrointestinal tract of the equiva-
lent of 250 mg vitamin c in rose hip powder was 
similar to 500 mg vitamin c in tablet form. The 
better absorption of vitamin c in rose hip pow-
der may be due to a larger surface area of rose 
hip powder as compared to vitamin c tablets.

3.2. chemotaxis
initial dose-response experiments were perfor-
med and it was found that the extract of rose 
hip at concentrations equivalent to 500µg/ml 
and higher inhibited chemotaxis of pmns in vit-
ro. as shown in fig. 1, rose hip extract at con-
centrations of 500 µg/ml and higher inhibited 
chemotaxis of human peripheral blood neu-
trophils; ph-adjusted rose hip extract at these 
concentrations was as strongly inhibitory as the 
non-ph-adjusted rose hip extract. The two ma-
jor parts of rose hip – shells and seeds -- were 
tested separately for their activity on pmn che-
motaxis. it was shown that by far most of the 
inhibitory activity resided in the shells (fig. 1). 

The inhibition of chemotaxis by rose hip shells at 
both the 1000µg/ml and 500 µg/ml levels was 
significantly higher than that of seeds (p ≤ 0.01 
and p ≤ 0.04, respectively). when comparing 
rose hip shells with whole powder, there was sig-
nificantly higher inhibition by rose hip shells at 
500µg/ml (p ≤ 0.03) but not at 1000 µg/ml.

3.3. chemiluminescence
as shown in Table 2, rose hip extract inhibited 
the chemiluminescence of pmns activated by 
opsonized zymosan. adjustment of ph to physi-
ological values in the extract did not influence 
the inhibitory effect markedly. vitamin c in crys-
talline form used as control up to a concentrati-
on of 5000 µg/ml had almost no effect on pmn 
chemiluminescence when the ph of vitamin c 
solution was adjusted to the physiological ph 
7.2. vitamin e (alpha-tochopherol) was also 
used as a known antioxidant control. vitamin 
e at a concentration of over 1µg/ml inhibited 
chemiluminescence.

figure 1. effect of rose hip extract on polymorpho-
nuclear leukocytes (Pmn) chemotaxis in vitro. 
cells were preincubated with various concentra-
tions of rose hip powder as given in the x-axis for 
30 min. the data are presented as percent inhibi-
tion of Pmn chemotaxis for each subject tested.
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4. ex vivo studies      
4.1. Blood chemistry
no significant changes occured in potassium, 
sodium, alanine aminotransferase, alkaline 
phosphatase, lactate dehydrogenase, bilirubin, 
haemoglobin or total cholesterol comparing va-
lues from before intake to values obtained after 
5, 10, 21 and 28 days of high dose therapy, va-
lues obtained 28 days after stopping intake and 
those obtained at the end of low dose therapy 
(data not shown).

serum creatinine, however, declined significant-
ly compared with initial value given as mean 
4 ± sem (90.0 ± 2.1 µmol/1) to values obtained 
after 10 days: (87.4 ± 1.8 µmol/1) and 28 days 
(84.9 4 ± 1.9 µmol/1) of intake, respectively 3 (p 
< 0.001). when treatment had been stopped for 
28 days the serum creatinine levels significantly 
increased (93.2 ± 1.9µmol/1) (p < 0.001) and 
were similar to values obtained before intake.

The data on c-reactive protein are given in fig. 
2. similar to the findings on serum creatinine, 
crp values were also decreased during intake 
of rose hip. The initial mean 4 ± sem values of 
crp were 5.38 ± 0.4 mg/l and declined to 3.31 
± 0.49 mg/ and 4.31 ± 0.47 mg/l, after 10 and 28 
days of intake respectively (p < 0.05). after stop-
ping therapy for 28 days, the levels increased 
to 5.75 ± 0.54 mg/l (p < 0.051 as compared with 
that previously.
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figure 2. levels of serum c-reactive protein (crP) 
as given in mg/l from subjects on the start (day 
0), 10 days and 28 days during intake of rose hip 
and 35 days after cessation of treatment (day 63) 
with 45 g daily intake of rose hip. the results are 
given as mean 4 ± sem values from 13 subjects. 
the mean value on day 10 was significantly lower 
than that on day 0 and day 63 (p ≤ 0.05).
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4.2. chemotaxis
pmn chemotaxis in the period during which the 
volunteers had not taken any rose hip powder 
was compared with values obtained in the 
preceeding 28 days (figs 3 and 4). The mean ± 
sem value of pmn chemotaxis towards the che-
motactic peptide fmlp was 103.6 ± 60.0 when 
tested on day 28 of treatment with rose hip as 
compared with 298.9 ±-26.2 when blood sam-
ples were taken 28 days after cessation of rose 
hip intake (p < 0.001). The mean ± sem values 
for pmn chemotaxis towards zymosan activa-
ted serum (zas) which contains the biologically 
active chemotactic factor c5a was 218 ± 60.0 
as compared to 529.9 ± 39.9 when tested 28 
days after cessation of treatment with rose hip 
(p < 0.001). The decline in chemotaxis response 
to fmlp was 65% in 12 out of 13 volunteers: a 
considerable decline of chemotaxis response. 
The decline in chemotactic response to zas 
was 59%, also a considerable decline in 12 out 
of 13 volunteers. it was the same subject who 
did not respond to therapy in both assays.

figure 3. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards the chemo-
tactic petide fmlP. the results are given as mean 
± sem number of ceils migrated from 13 subjects. 
the mean chemotaxis values for both low dose 
and high dose were significantly lower than that 
for no treatment group (p ≤ 0.01 and p ≤ 0.001, 
respectively).

4.3. clinical findings

no allergic reactions or any other side-effects 
were observed during therapy. only two volun-
teers complained of mild gastrointestinal gas 
disturbances at the end of the study, while on 
the high dose.
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figure 4. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards zymosan 
activated serurm (zas). the results are given as 
mean ± sem number of cells migrated from 13 
subjects. the mear chemotaxis value for high 
dose was significantly lower than that for no treat-
ment group (p ≤ 0.00l),

5. dIscussIon

The studies described in this communication 
demonstrate that the extract from rose hip in-
hibited, in vitro, the chemotaxis and oxidative 
burst response of the human peripheral blood 
polymorphonuclear leucocytes, important and 
abundant inflammatory cells involved in the pa-
thogenesis of arthritis. furthermore, administrati-
on of rose hip to healthy volunteers for a period 
of 28 days inhibited the chemotactic response 
of neutrophils by approximately 60% or higher. 
moreover, rose hip lowered the level of serum 
creatinine and the acute phase protein c-re-
active protein in volunteers with values within 
normal range, which is below 10 mg/l. serum 
creatinine levels were within the normal range 
in all the volunteers (males 55-125 and females 
45-100 µmol/l). however, the decline was statis-
tically significant and might indicate enhanced 
glomerular filtration. The blood chemistry data 
presented in this study showed that intake of 
rose hip had no harmful effect on any of the 
livei functions determined in this study.

studies on the inhibition of neutrophil oxidative 
burst response by rose hip extract showed that 
this effect was not due to vitamin c content of 
the extract. This is shown by the inability of ph-ad-
justed vitamin c to inhibit chemiluminescence 
whereas phadjusted rose hip extarct was still as 
inhibitory as non-ph-adjusted extract. in order 
to determine which part of rose hip exhibited 
the inhibitory effect on chemotaxis the extract 
from shells, seeds and the whole powder were 
prepared and tested in pmn chemotaxis assay. 
as shown in fig. 1 the major inhibitory activity 
was found to reside in the shells. it will be interes-
ting to identify the compound(s) responsible for 
the anti-inflammatory activity of rose hip. 
The inhibition of chemotaxis observed in our 
study was comparable to that observed with 
acetylsalicylic acid as reported by matzner et 
al. (1984). on the other hand kemp et al. (1982) 
showed that incubation of neutrophils in vitro 
with sodium salicylate increased the chemota-
xis of these cells. similar increased response was 
observed in normal individuals after ingestion 
of sodium salicylate (kemp et al., 1982). some 
non-steroid anti-inflammatory drugs such as 
ibuprofen at attainable concentrations during 
therapy has been shown to inhibit neutrophil 
locomotion by 50%; a finding which is similar 
to our findings with rose hip (rivkin et al., 1976; 
kaplan et al., 1984; maderazo et al., 1984).
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4. ex vivo studies      
4.1. Blood chemistry
no significant changes occured in potassium, 
sodium, alanine aminotransferase, alkaline 
phosphatase, lactate dehydrogenase, bilirubin, 
haemoglobin or total cholesterol comparing va-
lues from before intake to values obtained after 
5, 10, 21 and 28 days of high dose therapy, va-
lues obtained 28 days after stopping intake and 
those obtained at the end of low dose therapy 
(data not shown).

serum creatinine, however, declined significant-
ly compared with initial value given as mean 
4 ± sem (90.0 ± 2.1 µmol/1) to values obtained 
after 10 days: (87.4 ± 1.8 µmol/1) and 28 days 
(84.9 4 ± 1.9 µmol/1) of intake, respectively 3 (p 
< 0.001). when treatment had been stopped for 
28 days the serum creatinine levels significantly 
increased (93.2 ± 1.9µmol/1) (p < 0.001) and 
were similar to values obtained before intake.

The data on c-reactive protein are given in fig. 
2. similar to the findings on serum creatinine, 
crp values were also decreased during intake 
of rose hip. The initial mean 4 ± sem values of 
crp were 5.38 ± 0.4 mg/l and declined to 3.31 
± 0.49 mg/ and 4.31 ± 0.47 mg/l, after 10 and 28 
days of intake respectively (p < 0.05). after stop-
ping therapy for 28 days, the levels increased 
to 5.75 ± 0.54 mg/l (p < 0.051 as compared with 
that previously.
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figure 2. levels of serum c-reactive protein (crP) 
as given in mg/l from subjects on the start (day 
0), 10 days and 28 days during intake of rose hip 
and 35 days after cessation of treatment (day 63) 
with 45 g daily intake of rose hip. the results are 
given as mean 4 ± sem values from 13 subjects. 
the mean value on day 10 was significantly lower 
than that on day 0 and day 63 (p ≤ 0.05).
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4.2. chemotaxis
pmn chemotaxis in the period during which the 
volunteers had not taken any rose hip powder 
was compared with values obtained in the 
preceeding 28 days (figs 3 and 4). The mean ± 
sem value of pmn chemotaxis towards the che-
motactic peptide fmlp was 103.6 ± 60.0 when 
tested on day 28 of treatment with rose hip as 
compared with 298.9 ±-26.2 when blood sam-
ples were taken 28 days after cessation of rose 
hip intake (p < 0.001). The mean ± sem values 
for pmn chemotaxis towards zymosan activa-
ted serum (zas) which contains the biologically 
active chemotactic factor c5a was 218 ± 60.0 
as compared to 529.9 ± 39.9 when tested 28 
days after cessation of treatment with rose hip 
(p < 0.001). The decline in chemotaxis response 
to fmlp was 65% in 12 out of 13 volunteers: a 
considerable decline of chemotaxis response. 
The decline in chemotactic response to zas 
was 59%, also a considerable decline in 12 out 
of 13 volunteers. it was the same subject who 
did not respond to therapy in both assays.

figure 3. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards the chemo-
tactic petide fmlP. the results are given as mean 
± sem number of ceils migrated from 13 subjects. 
the mean chemotaxis values for both low dose 
and high dose were significantly lower than that 
for no treatment group (p ≤ 0.01 and p ≤ 0.001, 
respectively).

4.3. clinical findings

no allergic reactions or any other side-effects 
were observed during therapy. only two volun-
teers complained of mild gastrointestinal gas 
disturbances at the end of the study, while on 
the high dose.
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figure 4. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards zymosan 
activated serurm (zas). the results are given as 
mean ± sem number of cells migrated from 13 
subjects. the mear chemotaxis value for high 
dose was significantly lower than that for no treat-
ment group (p ≤ 0.00l),

5. dIscussIon

The studies described in this communication 
demonstrate that the extract from rose hip in-
hibited, in vitro, the chemotaxis and oxidative 
burst response of the human peripheral blood 
polymorphonuclear leucocytes, important and 
abundant inflammatory cells involved in the pa-
thogenesis of arthritis. furthermore, administrati-
on of rose hip to healthy volunteers for a period 
of 28 days inhibited the chemotactic response 
of neutrophils by approximately 60% or higher. 
moreover, rose hip lowered the level of serum 
creatinine and the acute phase protein c-re-
active protein in volunteers with values within 
normal range, which is below 10 mg/l. serum 
creatinine levels were within the normal range 
in all the volunteers (males 55-125 and females 
45-100 µmol/l). however, the decline was statis-
tically significant and might indicate enhanced 
glomerular filtration. The blood chemistry data 
presented in this study showed that intake of 
rose hip had no harmful effect on any of the 
livei functions determined in this study.

studies on the inhibition of neutrophil oxidative 
burst response by rose hip extract showed that 
this effect was not due to vitamin c content of 
the extract. This is shown by the inability of ph-ad-
justed vitamin c to inhibit chemiluminescence 
whereas phadjusted rose hip extarct was still as 
inhibitory as non-ph-adjusted extract. in order 
to determine which part of rose hip exhibited 
the inhibitory effect on chemotaxis the extract 
from shells, seeds and the whole powder were 
prepared and tested in pmn chemotaxis assay. 
as shown in fig. 1 the major inhibitory activity 
was found to reside in the shells. it will be interes-
ting to identify the compound(s) responsible for 
the anti-inflammatory activity of rose hip. 
The inhibition of chemotaxis observed in our 
study was comparable to that observed with 
acetylsalicylic acid as reported by matzner et 
al. (1984). on the other hand kemp et al. (1982) 
showed that incubation of neutrophils in vitro 
with sodium salicylate increased the chemota-
xis of these cells. similar increased response was 
observed in normal individuals after ingestion 
of sodium salicylate (kemp et al., 1982). some 
non-steroid anti-inflammatory drugs such as 
ibuprofen at attainable concentrations during 
therapy has been shown to inhibit neutrophil 
locomotion by 50%; a finding which is similar 
to our findings with rose hip (rivkin et al., 1976; 
kaplan et al., 1984; maderazo et al., 1984).
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4. ex vivo studies      
4.1. Blood chemistry
no significant changes occured in potassium, 
sodium, alanine aminotransferase, alkaline 
phosphatase, lactate dehydrogenase, bilirubin, 
haemoglobin or total cholesterol comparing va-
lues from before intake to values obtained after 
5, 10, 21 and 28 days of high dose therapy, va-
lues obtained 28 days after stopping intake and 
those obtained at the end of low dose therapy 
(data not shown).

serum creatinine, however, declined significant-
ly compared with initial value given as mean 
4 ± sem (90.0 ± 2.1 µmol/1) to values obtained 
after 10 days: (87.4 ± 1.8 µmol/1) and 28 days 
(84.9 4 ± 1.9 µmol/1) of intake, respectively 3 (p 
< 0.001). when treatment had been stopped for 
28 days the serum creatinine levels significantly 
increased (93.2 ± 1.9µmol/1) (p < 0.001) and 
were similar to values obtained before intake.

The data on c-reactive protein are given in fig. 
2. similar to the findings on serum creatinine, 
crp values were also decreased during intake 
of rose hip. The initial mean 4 ± sem values of 
crp were 5.38 ± 0.4 mg/l and declined to 3.31 
± 0.49 mg/ and 4.31 ± 0.47 mg/l, after 10 and 28 
days of intake respectively (p < 0.05). after stop-
ping therapy for 28 days, the levels increased 
to 5.75 ± 0.54 mg/l (p < 0.051 as compared with 
that previously.
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figure 2. levels of serum c-reactive protein (crP) 
as given in mg/l from subjects on the start (day 
0), 10 days and 28 days during intake of rose hip 
and 35 days after cessation of treatment (day 63) 
with 45 g daily intake of rose hip. the results are 
given as mean 4 ± sem values from 13 subjects. 
the mean value on day 10 was significantly lower 
than that on day 0 and day 63 (p ≤ 0.05).
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4.2. chemotaxis
pmn chemotaxis in the period during which the 
volunteers had not taken any rose hip powder 
was compared with values obtained in the 
preceeding 28 days (figs 3 and 4). The mean ± 
sem value of pmn chemotaxis towards the che-
motactic peptide fmlp was 103.6 ± 60.0 when 
tested on day 28 of treatment with rose hip as 
compared with 298.9 ±-26.2 when blood sam-
ples were taken 28 days after cessation of rose 
hip intake (p < 0.001). The mean ± sem values 
for pmn chemotaxis towards zymosan activa-
ted serum (zas) which contains the biologically 
active chemotactic factor c5a was 218 ± 60.0 
as compared to 529.9 ± 39.9 when tested 28 
days after cessation of treatment with rose hip 
(p < 0.001). The decline in chemotaxis response 
to fmlp was 65% in 12 out of 13 volunteers: a 
considerable decline of chemotaxis response. 
The decline in chemotactic response to zas 
was 59%, also a considerable decline in 12 out 
of 13 volunteers. it was the same subject who 
did not respond to therapy in both assays.

figure 3. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards the chemo-
tactic petide fmlP. the results are given as mean 
± sem number of ceils migrated from 13 subjects. 
the mean chemotaxis values for both low dose 
and high dose were significantly lower than that 
for no treatment group (p ≤ 0.01 and p ≤ 0.001, 
respectively).

4.3. clinical findings

no allergic reactions or any other side-effects 
were observed during therapy. only two volun-
teers complained of mild gastrointestinal gas 
disturbances at the end of the study, while on 
the high dose.
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figure 4. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards zymosan 
activated serurm (zas). the results are given as 
mean ± sem number of cells migrated from 13 
subjects. the mear chemotaxis value for high 
dose was significantly lower than that for no treat-
ment group (p ≤ 0.00l),

5. dIscussIon

The studies described in this communication 
demonstrate that the extract from rose hip in-
hibited, in vitro, the chemotaxis and oxidative 
burst response of the human peripheral blood 
polymorphonuclear leucocytes, important and 
abundant inflammatory cells involved in the pa-
thogenesis of arthritis. furthermore, administrati-
on of rose hip to healthy volunteers for a period 
of 28 days inhibited the chemotactic response 
of neutrophils by approximately 60% or higher. 
moreover, rose hip lowered the level of serum 
creatinine and the acute phase protein c-re-
active protein in volunteers with values within 
normal range, which is below 10 mg/l. serum 
creatinine levels were within the normal range 
in all the volunteers (males 55-125 and females 
45-100 µmol/l). however, the decline was statis-
tically significant and might indicate enhanced 
glomerular filtration. The blood chemistry data 
presented in this study showed that intake of 
rose hip had no harmful effect on any of the 
livei functions determined in this study.

studies on the inhibition of neutrophil oxidative 
burst response by rose hip extract showed that 
this effect was not due to vitamin c content of 
the extract. This is shown by the inability of ph-ad-
justed vitamin c to inhibit chemiluminescence 
whereas phadjusted rose hip extarct was still as 
inhibitory as non-ph-adjusted extract. in order 
to determine which part of rose hip exhibited 
the inhibitory effect on chemotaxis the extract 
from shells, seeds and the whole powder were 
prepared and tested in pmn chemotaxis assay. 
as shown in fig. 1 the major inhibitory activity 
was found to reside in the shells. it will be interes-
ting to identify the compound(s) responsible for 
the anti-inflammatory activity of rose hip. 
The inhibition of chemotaxis observed in our 
study was comparable to that observed with 
acetylsalicylic acid as reported by matzner et 
al. (1984). on the other hand kemp et al. (1982) 
showed that incubation of neutrophils in vitro 
with sodium salicylate increased the chemota-
xis of these cells. similar increased response was 
observed in normal individuals after ingestion 
of sodium salicylate (kemp et al., 1982). some 
non-steroid anti-inflammatory drugs such as 
ibuprofen at attainable concentrations during 
therapy has been shown to inhibit neutrophil 
locomotion by 50%; a finding which is similar 
to our findings with rose hip (rivkin et al., 1976; 
kaplan et al., 1984; maderazo et al., 1984).
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table 2. effect of rose hip extract on human periphe-
ral blood polymorphonuclear leucocyte (Pmn)  
chemiluminescence. the data are presented as 
percent inhibition as compared with control
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4. ex vivo studies      
4.1. Blood chemistry
no significant changes occured in potassium, 
sodium, alanine aminotransferase, alkaline 
phosphatase, lactate dehydrogenase, bilirubin, 
haemoglobin or total cholesterol comparing va-
lues from before intake to values obtained after 
5, 10, 21 and 28 days of high dose therapy, va-
lues obtained 28 days after stopping intake and 
those obtained at the end of low dose therapy 
(data not shown).

serum creatinine, however, declined significant-
ly compared with initial value given as mean 
4 ± sem (90.0 ± 2.1 µmol/1) to values obtained 
after 10 days: (87.4 ± 1.8 µmol/1) and 28 days 
(84.9 4 ± 1.9 µmol/1) of intake, respectively 3 (p 
< 0.001). when treatment had been stopped for 
28 days the serum creatinine levels significantly 
increased (93.2 ± 1.9µmol/1) (p < 0.001) and 
were similar to values obtained before intake.

The data on c-reactive protein are given in fig. 
2. similar to the findings on serum creatinine, 
crp values were also decreased during intake 
of rose hip. The initial mean 4 ± sem values of 
crp were 5.38 ± 0.4 mg/l and declined to 3.31 
± 0.49 mg/ and 4.31 ± 0.47 mg/l, after 10 and 28 
days of intake respectively (p < 0.05). after stop-
ping therapy for 28 days, the levels increased 
to 5.75 ± 0.54 mg/l (p < 0.051 as compared with 
that previously.
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figure 2. levels of serum c-reactive protein (crP) 
as given in mg/l from subjects on the start (day 
0), 10 days and 28 days during intake of rose hip 
and 35 days after cessation of treatment (day 63) 
with 45 g daily intake of rose hip. the results are 
given as mean 4 ± sem values from 13 subjects. 
the mean value on day 10 was significantly lower 
than that on day 0 and day 63 (p ≤ 0.05).
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4.2. chemotaxis
pmn chemotaxis in the period during which the 
volunteers had not taken any rose hip powder 
was compared with values obtained in the 
preceeding 28 days (figs 3 and 4). The mean ± 
sem value of pmn chemotaxis towards the che-
motactic peptide fmlp was 103.6 ± 60.0 when 
tested on day 28 of treatment with rose hip as 
compared with 298.9 ±-26.2 when blood sam-
ples were taken 28 days after cessation of rose 
hip intake (p < 0.001). The mean ± sem values 
for pmn chemotaxis towards zymosan activa-
ted serum (zas) which contains the biologically 
active chemotactic factor c5a was 218 ± 60.0 
as compared to 529.9 ± 39.9 when tested 28 
days after cessation of treatment with rose hip 
(p < 0.001). The decline in chemotaxis response 
to fmlp was 65% in 12 out of 13 volunteers: a 
considerable decline of chemotaxis response. 
The decline in chemotactic response to zas 
was 59%, also a considerable decline in 12 out 
of 13 volunteers. it was the same subject who 
did not respond to therapy in both assays.

figure 3. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards the chemo-
tactic petide fmlP. the results are given as mean 
± sem number of ceils migrated from 13 subjects. 
the mean chemotaxis values for both low dose 
and high dose were significantly lower than that 
for no treatment group (p ≤ 0.01 and p ≤ 0.001, 
respectively).

4.3. clinical findings

no allergic reactions or any other side-effects 
were observed during therapy. only two volun-
teers complained of mild gastrointestinal gas 
disturbances at the end of the study, while on 
the high dose.
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figure 4. chemotaxis of peripheral blood poly-
morphonuclear leukocytes (Pmn) from subjects 
during and 28 days after cessation of treatment 
with 45 g (high dose) or 10 g (low dose) daily in-
take of rose hip for 28 days or no treatment. the 
chemotaxis is determined towards zymosan 
activated serurm (zas). the results are given as 
mean ± sem number of cells migrated from 13 
subjects. the mear chemotaxis value for high 
dose was significantly lower than that for no treat-
ment group (p ≤ 0.00l),

5. dIscussIon

The studies described in this communication 
demonstrate that the extract from rose hip in-
hibited, in vitro, the chemotaxis and oxidative 
burst response of the human peripheral blood 
polymorphonuclear leucocytes, important and 
abundant inflammatory cells involved in the pa-
thogenesis of arthritis. furthermore, administrati-
on of rose hip to healthy volunteers for a period 
of 28 days inhibited the chemotactic response 
of neutrophils by approximately 60% or higher. 
moreover, rose hip lowered the level of serum 
creatinine and the acute phase protein c-re-
active protein in volunteers with values within 
normal range, which is below 10 mg/l. serum 
creatinine levels were within the normal range 
in all the volunteers (males 55-125 and females 
45-100 µmol/l). however, the decline was statis-
tically significant and might indicate enhanced 
glomerular filtration. The blood chemistry data 
presented in this study showed that intake of 
rose hip had no harmful effect on any of the 
livei functions determined in this study.

studies on the inhibition of neutrophil oxidative 
burst response by rose hip extract showed that 
this effect was not due to vitamin c content of 
the extract. This is shown by the inability of ph-ad-
justed vitamin c to inhibit chemiluminescence 
whereas phadjusted rose hip extarct was still as 
inhibitory as non-ph-adjusted extract. in order 
to determine which part of rose hip exhibited 
the inhibitory effect on chemotaxis the extract 
from shells, seeds and the whole powder were 
prepared and tested in pmn chemotaxis assay. 
as shown in fig. 1 the major inhibitory activity 
was found to reside in the shells. it will be interes-
ting to identify the compound(s) responsible for 
the anti-inflammatory activity of rose hip. 
The inhibition of chemotaxis observed in our 
study was comparable to that observed with 
acetylsalicylic acid as reported by matzner et 
al. (1984). on the other hand kemp et al. (1982) 
showed that incubation of neutrophils in vitro 
with sodium salicylate increased the chemota-
xis of these cells. similar increased response was 
observed in normal individuals after ingestion 
of sodium salicylate (kemp et al., 1982). some 
non-steroid anti-inflammatory drugs such as 
ibuprofen at attainable concentrations during 
therapy has been shown to inhibit neutrophil 
locomotion by 50%; a finding which is similar 
to our findings with rose hip (rivkin et al., 1976; 
kaplan et al., 1984; maderazo et al., 1984).

3534

rose hip extract 
concs
(µg/ml)

2500
1000
500

37
8
0

1 subject 2 subject

27
8
0

3 subject

57
12

nd

table 2. effect of rose hip extract on human periphe-
ral blood polymorphonuclear leucocyte (Pmn)  
chemiluminescence. the data are presented as 
percent inhibition as compared with control

nd: not determined. 

43



6. conclusIon

rose hip possesses anti-inflammatory and anti-
oxidant properties. These properties are impor-
tant in alleviation of tissue damage in the in-
flammatory sites. as a natural product, rose hip 
has no side effects, is safe and can be adminis-
tered easily. it can be designed for daily con-
sumption as supplemental part of a therapeutic 
regimen for some inflammatory diseases, or as 
a prophylactic regimen for individuals having a 
genetic or environmental predisposition to the-
se diseases. a large scale placebo-controlled 
clinical study will be required to extend  con-
firmation of the antiinflammatory effect of rose 
hip described in this report.
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6. conclusIon

rose hip possesses anti-inflammatory and anti-
oxidant properties. These properties are impor-
tant in alleviation of tissue damage in the in-
flammatory sites. as a natural product, rose hip 
has no side effects, is safe and can be adminis-
tered easily. it can be designed for daily con-
sumption as supplemental part of a therapeutic 
regimen for some inflammatory diseases, or as 
a prophylactic regimen for individuals having a 
genetic or environmental predisposition to the-
se diseases. a large scale placebo-controlled 
clinical study will be required to extend  con-
firmation of the antiinflammatory effect of rose 
hip described in this report.

acknowledgements
expert technical assistance of anne asanovski 
and mounir ainouz is acknowledged. This work 
received partial financial support from The da-
nish rheumatism association.

references
harris, Jr., e. d. (1988). pathogenesis of 
 rheumatoid arthritis: a disorder associa- 
 ted with dysfunctional immunoregulation.  
 in: inflammation. basic principles and   
 clinical correlates, gallin, J. h., goldstein,  
 i. m. and snyderman, r. (eds), pp. 751- 
 773. raven press, new york. 
hochberger, m. c., altman, r. d., brandt,  
 k. d., clarck, b. m., dieppe, e a., griffin,  
 m.  r., moskowitz, r. w. and schnitzer, T. J.  
 (1995). guidelines for the medical mana- 
 gement of osteoarthritis (part 1), arthritis  
 rheum. 38, 1535-1540.
hochberger, m. c., altman, r. d., brandt, k. d.,  
 clarck, b. m., dieppe, e a., griffin, m. r.,  
 moskowitz, r. w. and schnitzer, T. J. (1995).  
 guidelines for the medical management of  
 oseteoarthritis (part 2), arthritis rheum. 38,  
 1541 - 1546.
Jensen, e and kharazmi, a. (1991). computer- 
 assisted image analysis assay of human  
 neutrophil chemotaxis in vitro, J. lmmunol.  
 methods 144, 43-48. 
kaplan, h. b., edelson, h. s., korchak, h. m.,  
 given, w. e, abramson, s. and weismann,  
 g. (1984) effect of non-steroidal anti-in- 
 flammatory agents on human neutrophil  
 functions in vitro and in vivo biochem.  
 pharmacol. 33, 371-378.
kemp, a. and smith, J. (1982). The effect of  
 salicylate on human leukocyte migration,  
 clin. exp. lmmunol. 49, 233-238.
kharazmi, a., hØiby, n., döing, g. and valerius,  
 n. h. (1986). pseudomonas aeruginosa  
 exopro teases inhibit human neutrophil  

 chemiluminescence, infect. immun. 44,  
 587-591.
maderazo, e. g., breaux, s. p. and woronick,  
 c. l. (1986). inhibition of human polymor- 
 phonuclear leukocyte cell response by  
 ibuprofen, J. pharm. sci. 73, 1403-1406.
matzner, y., drexler, r. and levy, m. (1984).  
 effect of dipyrone, acetylsalicylic acid and  
 aceta minophen on human neutropbal  
 chemotaxis, eur. J. clin. invest. 14, 440-443.
ridker, p. m., cushman, m., stampfer, m. J.,  
 Tracey, r. p. and hennekens, c. h. (1997)
 inflammation, aspirin and the risk of   
 cardiovascular diseases in apparently  
 healthy men, n. eng. J. med. 336, 973-979.
rivkin, i., foschi, v. and rosen, c. h. (1976).  
 inhibition of in vitro neutrophil chemotaxis  
 and spontaneous motility by anti-inflamm- 
 atory agents (39518), proc. soc. exp. biol.  
 med. 153 236-240.
winther, k., rein, e. and kharazmi, a. (1999).  
 The anti-inflammatory properties of rose-hip
 inflammopharmacol. 7, 63-68.

36

OVERVIEW ON ABSTRACTS
rein e., kharazmi a., Thamsborg g., winther k. (2004): a herbal remedy, made from a subspecies 
of rose-hip rosa canina, reduces symptoms of knee and hip osteoarthritis. abstract. 9th world con-
gress of the osteoarthritis research society international, chicago.

warmholm o., skaar s., hedman e., molmer h., eik l. (2001): alternative Therapies in health and 
medicine. first international conference on complementary alternative & integrative medicine 
research, san francisco.

winther k., kharazmi a., rein e. (2005): a powder made from a subspecies of rose hip (rosa cani-
na), reduces womac symptoms score as well as cholesterol level in patients suffering from oste-
oarthritis. abstract. 10th world congress on osteoarthritis, boston.

winther k., kharazmi a. (2004): a powder prepared from seeds and shells of a subtype of rose-hip 
rose canina reduces pain in patients with osteoarthritis of the hand – a double-blind, place-con-
trolled, randomized study. abstract. 9th world congress of the osteoarthritis research society 
international, chicago.

winther k., kharazmi a. (2004): a subtype of rosa canina exerts anti-inflammatory properties. abs-
tract. The xxix nordic congress in clinical chemistry, malmö. 

winther k. (2006): breakthroughs in reducing inflammation. abstract. nuTracon conference, 
anaheim.

winther, k. (2000): impact on coagulation, platelet function and fibrinolysis. abstract. copenha-
gen.

rein e., winther k. (2001): ldl-cholesterol and c-reactive protein is influenced by rose-hip, a ran-
domized, double blind, placebo controlled trial. abstract. xiv. international symposium on drugs 
affecting metabolism, new york.

kharazmi a., song J., winther k., hoiby n. (2000): natural medicine and the immune system: immu-
nomodulatory properties of ginseng and antiinflammatory properties of rose-hip. abstract. vita-
foods international conference 2000, geneva.

winther k., kharazmi a., rein e. (1998): rose-hip, given as a standardised dry powder, exerts anti-
inflammatory and cell preserving properties in humans. abstract. 2nd international congress on 
coronary artery disease, florence. 

rein e., kharazmi a., winther k. (1999): rose-hip given as a standardised dry powder exerts anti-
inflammatory properties, without influencing platelet aggregation and the coagulation cascade. 
1st international congress on heart disease, washington. 

bütner s., Jacobsen o., andersen J.r., winther k. (2004): The impact of a standardized powder 
made from a subtype of rose-hip on ibdQ symptom score in patients with crohn’s disease or ul-
cerative colitis. abstract. scandinavian Journal of gastroenterology, oslo.

3745



54



55




