Phytomedicine 9: 681-686, 2002
© Urban & Fischer Verlag
http://www.urbanfischer.de/journals/phytomed

Bromelain reduces mild acute knee pain and improves
well-being in a dose-dependent fashion in an open study
of otherwise healthy adults
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Summary

There is preliminary clinical evidence to support the contention that the anti-inflammatory and
analgesic properties of bromelain help to reduce symptoms of osteo- and rheumatoid arthritis.
However, there have been no controlled studies of its effects on joint health in healthy subjects who
lack such diagnosis. The current study investigated the effects of bromelain on mild acute knee
pain of less than 3 months duration in otherwise healthy adults. The study was an open, dose-rang-
ing postal study in volunteers who had been recruited through newspaper and magazine articles.
Two validated questionnaires (WOMAC knee health Index and the Psychological Well-Being
Index) were completed at baseline and after one month’s intervention with bromelain, randomly
allocated to volunteers as either 200 mg or 400 mg per day. Seventy seven subjects completed the
study. In both treatment groups, all WOMAC symptom dimension scores were significantly re-
duced compared with baseline, with reductions in the final battery (total symptom score) of 41 and
59% (P = 0.0001 and <0.0001) in the low and high dose groups respectively. In addition, improve-
ments in total symptom score (P = 0.036) and the stiffness (P = 0.026) and physical function (P =
0.021) dimensions were significantly greater in the high-dose (400 mg per day) compared with the
low-dose group. Compared to baseline, overall psychological well-being was significantly im-
proved in both groups after treatment (P = 0.015 and P = 0.0003 in the low and high dose groups re-
spectively), and again, a significant dose-response relationship was observed. We conclude that
bromelain may be effective in ameliorating physical symptoms and improving general well-being
in otherwise healthy adults suffering from mild knee pain in a dose-dependant manner. Double
blind, placebo-controlled studies are now warranted to confirm these results.
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Introduction

Knee pain is a very common complaint. Apart fronactivities such as walking, running, and cycling (Griso-
those diagnosed with osteo-, rheumatoid, and othgono, 1988).

forms of arthritis, large numbers of otherwise healthy Since inflammation is a pathogenic factor in these
individuals suffer pain and inflammation brought on byypes of knee pain, NSAIDS (non-steroidal anti-in-
injury. The knee is vulnerable to twisting or shearinfammatory drugs) are often prescribed to reduce
forces, and twisting suddenly whilst walking or eveswelling and pain. However, the risk of serious side-ef-
crouching can be sufficient to traumatize the kneéects with these drugs, especially gastrointestinal dam-
whereas overuse injuries are typically associated witye, is well known (Singh, 1998). Hence, a natural, ef-
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fective, and safe remedy which lacks undesired side-givhich contains bromelain, trypsin, and rutin) with an
fects would offer a welcome alternative treatment fddSAID (diclofenac) during 3 weeks of treatment of 73
knee pain. Bromelain may offer such an alternativeatients suffering osteoarthritis of the knee joint (Klein
(Maurer, 2001). and Kullich, 2000). It was found that PhlogenZym
Bromelain is the name given to the crude aqueowuss as effective as diclofenac in significantly reducing
extract obtained from the stem and fruit of the pineapain indices (by about 80% after the 3 weeks treat-
ple plant Ananas comosuderr.). Its main active com- ment), and this decrease was sustained for 4 weeks
ponents include a number of enzymes showing proteest-treatment. In addition, the oral enzyme therapy
olytic activity (Cooreman et al., 1976; Maurer, 2001)was better tolerated with a lower dropout rate than di-
which were first shown to be anti-inflammatory byclofenac. Tilwe and colleagues (2001) also compared
Uhlig (1981). Bromelain has been shown to demorirhlogenzyrfi to diclofenac in 50 patients with arthritis
strate many potentially beneficial properties, bisth of the knee joint, and likewise found reductions in pain,
vitro andin vivo, including those which are anti-ede-tenderness and swelling in both groups after 3 weeks,
matous, anti-thrombotic, fibrinolytic and, importantlyand 4 weeks post-treatment. Furthermore, the reduc-
for the current study, anti-inflammatory and analgesiion in joint tenderness was significantly greater in the
(Maurer, 2001). Evidence for intact absorption of thesgroup receiving PhlogenzyinDespite these promis-
proteases in animals comes from a study?@fla- ing studies on bromelain as part of an enzyme complex,
belled bromelain by Seifert et al. (1979). there are currently no well-controlled human studies on
Bromelain’s mode of action as an anti-inflammatorghe effects of bromelain alone.
and analgesic agent is thought to be multifaceted.The study reported here was aimed at investigating,
There is experimental evidence to suggest that its &f-an open manner, the effect of daily bromelain sup-
fects on blood coagulation (through increasing serupiementation for 30 days at two doses on acute mild
fibrinolytic activity) and prostaglandin levels (by de-knee pain in otherwise healthy adults. Primary out-
creasing levels of PGEnd thromboxane A may be come was assessed through the use of a validated knee
important in reducing inflammation (Maurer, 2001). lthealth questionnaire (WOMAC). A secondary outcome
action as an analgesic is thought to be both as a se@s the estimation of wellbeing.
ondary effect of reducing pain-inducing factors, such
as oedema, debris and immune complexes (Klein and
Kullich, 2000), and through a direct influence on pail Materials and Methods
mediators such as bradykinin. For example, bromelain
was shown to significantly reduce pain response tovalunteers
high degree when bradykinin was applied directly ontdne hundred and twenty six volunteers were recruited
surgically denuded blisters in healthy male subjectirough national newspaper and magazine articles in
(Bodi, 1966). the UK, following a press release. Recruitment criteria
As well as evidence from animal studies, a numbéor the study included adults aged 25 to 50 years who
of human studies have demonstrated anti-inflammatbad suffered knee pain on a regular basis for no longer
ry and analgesic properties of orally administerethan three months, but were otherwise in good health.
bromelain (Maurer, 2001). Early evidence came frorRespondents excluded from the trial included those
Cohen and Goldman (1964), who administered bromeho currently suffered a serious medical condition,
lain (60 to 160 mg per day) to patients with moderate thiose taking anti-thrombotic, anti-inflammatory or
severe arthritis with residual joint swelling followinganalgesic drugs, and those who had undergone knee
long-term steroid therapy. Nearly three-quarters of treargery, even of an exploratory nature. Pregnant and
patients reported either complete or near total reduectating women were also excluded. All subjects gave
tion of swelling after the treatment, with a correspondaformed consent prior to participation, and understood
ing reduction in pain and soreness. that they could withdraw at any time without reason. A
Whilst clinical observations or small-scale studieketter was also sent out to each subject’s General Practi-
have shown promising anti-inflammatory effects ofioner for information. The study was allowed by the
bromelain for ulcerative colitis (Kane and GoldbergUniversity of Reading Ethics and Research Committee
2000) and urogenital tract inflammation (Lotti et aland the West Berkshire Local Research Ethics Com-
1993), itis studies of joint inflammation that are particmittee.
ularly relevant here. A small, blinded, multi-centre
study conducted in Germany reported a positive outtudy design
come compared with placebo for patients with arthriti€he design of the study was open, parallel, and dose
(Vogler, 1988). Recently, a double-blinded trial comranging, and conducted by means of postal question-
pared the oral enzyme preparation Phlogeffzymmaires. Initially, a general questionnaire was used to
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screen volunteers, and those suitable for study werelunteer from baseline were calculated, and mean
randomly assigned equally and by accession into tigeoup difference values were then subjected to an un-
study to receive either 200 or 400 mg (ie 1 or 2 tablepsired t-test to detect any differences in efficacy be-
per day) of bromelain (Bromelif, Lichtwer Pharma tween the two doses. Statistical analyses were per-
(UK) Ltd., Marlow, UK) daily for 30 days. The tabletsformed using Excel 2000 (Microsoft Corporation).

were posted to each subject along with two copies of

each of two validated self-assessment questionnaires,

to be completed on the day before commencement’ f Results

the study (baseline), and then again at the end of the

study. Volunteers were requested to avoid referenceStudy population characteristics

their baseline responses when completing the ques“?lﬂfree hundred and eighteen volunteers were screened

naires at the end of the study. All completed questio .
naires were returned to the researchers by post at edd126 w<_are81‘0und to be SU|tat|>Ie for the StUd)I/ anéj %n-
end of the study. ert(aj n;tg r|1t'd l(:a\f(ent){[-hse\llen VO ur&t%ir?hco?pheted the
. . . udy: ad taken the lower an e higher dose.
The primary outcome questionnaire was the West he personal characteristics of those who completed

Ontario and McMaster Universities Osteoarthriti% L
) : he study were generally similar between the two treat-
Index (WOMAC,; Bellamy et al., 1988), which com-
gﬂent groups (Table 1).

prised 24 individual symptom questions relating t .
three dimensions (pain, stiffness, and physical fun _Most dropouts gave no reason for lack of completion

tion). Each question required a response on a 10 rtnthe study, although one volunteer dropped out be-

. . . .~ _tause of perceived weight gain, another because knee
horizontal visual analogue scale (VAS) with termmaflgain ceased spontaneously.

descriptors (0 = no pain/stiffness/difficulty, 10 = ex! oo .
treme pain/stiffness/difficulty respectively). The sec: The majority of volunteers completing the study had

ondary outcome questionnaire was the Psychologice" sm(ijfehrmghfrom recu][rint knee pain, ar(;d over half
General Well-Being Index (PGWB: Dupy, 1984) cPored t atthebor;set oht e clurrent eplsode'xx(/ja(\js_ more
which comprised 22 individual questions relating to Si;pan one month before the trial commenced. ition-

o : .
dimensions (anxiety, depressed mood, positive weﬁ'—”y’ nearly 50% of volunteers in the high dose group

being, self-control, general health, and vitality). Eac&eported pain in both knees. Only four volunteers were

aueston was scoed on  scale of 010 5 (0 = the migi'0 SV lhe cunter tay supolementsfor et
negative response, 5 = the most positive response). P y '

addition, a post-study questionnaire allowed subje ucosamine sulphate, and one both of these plus

to comment on the perceived benefit of the imerventic{ﬂethylsuIfonylmethane). None reported taking any

on knee pain, and any side-effects experienced duriﬁgn\slentlonal anti-inflammatory or analgesic medica-
the course of the study. '

Statistical Analysis
Unless otherwise stated, results are expressed as me@ife 1. Personal characteristics of volunteers by interven-
+ SEM. WOMAC Index dimension scores were calCution group.

lated by summing the individual symptom values rele

vant to each dimension, with the final battery (total 200 mg 400 mg
symptom score) calculated as the sum of these, and per day per day
PGWB dimension values were similarly calculated, as

previously described (Bowling, 1997, 2001). On rarB 43 34
occasions where individual symptom questions wergale 32.6% 24.2%
not answered, the relevant dimension score was calGemale 67.4% 75.8%
lated as a proporfcion of the co_mpleted questions fR/fean Age (range) 371 38.0
that dimension. Higher scores indicated worse symp- (25-50) y (26-50) y
toms in the WOMAC index, but better symptoms in the

PGWB Index. A two-sample t-test was used to confirfffécurrent knee pain 71.4% 72.7%
|aCk Of base“ne dlf'fel’ences |n mean WOMAC an@urrent knee pa|n duration

PGWB dimensions and overall scores between the twa1 week 20.9% 12.1%
treatment groups. A paired t-test was then applied te-1week <1 month 18.6% 30.3%
test for differences in mean values of these scores bexl month <3 months 60.5% 57.6%
fore and after treatment for the two groups. Lastly, the i, knees affected 27.3% 45 5%

differences in overall and dimension scores for eac
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Primary Outcome — WOMAC Index PGWB scores were significantly increased after treat-

A summary of WOMAC Index data is shown inment with both 200 mg and 400 mg per day bromelain

Table 2. There were no significant differences in any_ 0.016 and 0.0003 respectively). Additionally, all
X dimension scores were significantly higher com-

baseline values between the two groups. Howev

after intervention for one month, both groups reportedf"€d With baseline in the higher dose group (P =0.023

highly significant reductions in scores for all dimen!© <0.0001), while only anxiety, well-being and gener-

; g Ith showed significant improvement in the lower
sions. Pain decreased by 44.6 and 58.2% (P < 0.0064]162 i .
in the lower and higher dose groups respectively, af§>¢ 9roup (P =0.017, 0.013, and 0.009 respectively).

there were similar reductions of 41 and 59% (P It Is worth noting that the 19.2% improvement in over-

0.0001) in the final battery scores. When the differen@l PGWB score in the higher dose group was more
between final and baseline dimension scores weht@n double that observed when volunteers received

compared between groups, mean values for the 400 Ay this dose. o
per day group showed significant improvements ip "/hen the two groups were compared after adjusting
stiffness, physical function, and the final battery (P X r baseline, the difference in scores for two individual

0.026, 0.021 and 0.036 respectively) over and abo@énensions, self-control and vitality, were significantly
those of the 200 mg per day group (Fig. 1). improved in the high dose group compared W|th the
low dose group (P = 0.004 and 0.026 respectively;

. Fig. 2). In addition, the difference between overall
Secondary Outcome - General Well-Being PGWB scores tended toward significance (P = 0.068).
There were no significant differences in mean baselineln a post-study questionnaire, 59.5 and 67.6% of vol-
PGWB Index values between groups. The overalinteers reported a definite overall improvement in

Table 2. WOMAC Knee Health Index dimension scores at baseline and after intervention with bromelain for one month.

200 mg per day 400 mg per day

Baseline Final Baseline Final
Pain 130 (13) 72 (12) 121 (16) 50 (10)
Stiffness 59 (8) 33(7) 67 (9) 23 (5)
Physical function 290 (39) 176 (27) 380 (51) 159 (37)
Final Battery 479 (54) 281 (42) 568 (72) 232 (56)

Data are means (SEM)
1P < 0.001 for final value vs. baseline value
2P < 0.0001 for final value vs. baseline value

Table 3. PGWB Index dimension scores at baseline and after intervention with bromelain for one month.

200 mg per day 400 mg per day

Baseline Final Baseline Final
Anxiety 17.4 (0.7) 18.6 (0.%) 16.8 (0.7) 18.3(0.8)
Depressed 12.2 (0.4) 12.6 (0.4) 12.6 (0.4) 13.4%0.3)
Well Being 12.0 (0.6) 12.9 (0.5) 12.2 (0.6) 13.6 (0.8)
Self Control 12.4(0.4) 12.3(0.4) 11.6 (0.5) 12.9 (0.4)
General Health 10.2 (0.4) 11.1 (G.4) 9.3(0.4) 10.7 (0.4)
Vitality 11.9 (0.6) 12.2 (0.6) 11.9 (0.5) 13.6 (G4)
Overall Score 76.0 (2.4) 83.0 (3'1) 74.5 (2.3) 88.8 (3.4)

Data are means (SEM)

1P < 0.03 for final value vs. baseline value
2P < 0.01 for final value vs. baseline value
3P < 0.001 for final value vs. baseline value
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Fig. 1. WOMAC Index dimensions scores in healthy adultfig. 2. PGWB Index dimension scores in healthy adults suf-
with acute mild knee pain before and after treatment with efiering acute mild knee pain after treatment with either 200 or
ther 200 or 400 mg bromelain per day for one month. Valug®0 mg bromelain per day for one month. Data are expressed
are expressed as the mean (SEM) percentage improvemasitthe percentage mean (SEM) improvement over base-
over baseline (*P < 0.05 high dose vs. low dose groupjne (* P < 0.03 high dose vs. low dose grou, )200 mg;

200 mg;® 400 mg. M 400 mg.

knee pain in the low and high dose groups respectivelie current study are consistent with reports of other
whereas 35.7 and 29.4% reported no change, and dt8dies of bromelain supplementation, although it is
and 3.9% reported a deterioration in symptoms. Sedifficult to compare results directly. For example,
ous adverse side effects were not reported. Stated in€ohen and Goldman (1964) used physical measure-
dences of minor side effects were of flatulenceents to show bromelain was effective in reducing
(6 cases), headache (5 cases), nausea and tiredsessdling in patients with rheumatoid arthritis, duration
(3 each), and dry mouth and skin rash (1 each). of treatment varied widely between the individuals
(3 weeks to 13 months), and various doses of brome-
lain were employed.
Discussion In the current study, a 59% decrease in the WOMAC
final battery (a sum of pain, stiffness, and physical
Bromelain has been the subject of scientific researélinction scores) was observed in the higher dose group
since it became commercially available over 50 yeasester one month of intervention. Klein and Kullich
ago (Taussig and Batkin, 1988). Although anti-inflam¢2000) in a randomised double-blind clinical trial re-
matory and analgesic properties have been demonstrgpedted a 77.1% decrease in symptoms of knee pain and
in vitro and through animal studies (Lotz-Winter, 1990)function in 73 adults suffering painful knee osteoarthri-
studies in humans have generally been confined to p& after 3 weeks of daily treatment with a Phlogerizym
tients suffering major trauma or chronic diseases (Madietary supplement containing bromelain along with
rer, 2001). In the current pilot study, the effect of bromerypsin and rutin. The difference in response compared
lain was investigated on mild acute knee pain, a condi4th our study may be due to the higher dose of brome-
tion that is common in the healthy adult population. Datain given in Klein and Kullich’s study (540 vs. 400 mg
obtained using the WOMAC knee health Index showegker day), the enhancement of actions of bromelain in
that all self reports of physical symptoms were signifieo-administration with the other components of Phlo-
cantly improved after intervention for one month, agenzyn?, and the greater severity of patient symptoms.
were indices of psychological well-being which werdilwe and colleagues (2001) also noted a significant re-
measured as a secondary outcome. In addition, dosedaetion in knee pain (at rest or during movement) in 25
sponse effects of supplementation were observed in bgiftients with similar symptoms treated with Phlogen-
physical symptoms and reported well-being. zym® daily for 3 weeks in a single-blind study. Both
Although originally developed and validated as astudies noted that the enzyme preparation was as effec-
index of hip and knee osteoarthritis (Bellamy et altjve as diclofenac, an NSAID, in treating symptoms of
1988), WOMAC has recently been used to effectivelysteoarthritis of the knee, while being generally better
assess anterior knee pain before and after physiothaerated. Good toleration and lack of significant side-
py in otherwise healthy adults (Clark et al., 2000). Theffects were also a characteristic of bromelain interven-
improvements in all symptom dimensions observed tion in the present study.
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Improved well-being is an important goal in anyBowling A (2001) Measuring disease: a review of disease-
therapy, and this is the first time that it has been mea-specific quality of life measurement scales. Buckingham,
sured using a validated questionnaire in any study ofOpen University Press ,
bromelain in humans. The results showed, compared&tgnes GA, Rapp SR, Rejeski WJ, Miller ME (2002) Do op-
baseline, a significant improvement in well-being in Umism and pessimism predict physical functioning?

. . . J Behav Med 25: 219-231
both groups after intervention. In particular, there was;; . DI, Downing N, Mitchell J, Coulson L, Syzpryt EP,

a significant dose-response improvement in both thepoherty M (2000) Physiotherapy for anterior knee pain: a
self-control and vitality dimensions, with the overall randomised controlled trial. Ann Rheum Dis 59: 700-704
well-being score tending toward significance. Cohen A, Goldman J (1964) Bromelians therapy in rheuma-
There was no control group in this study, and it is ex- toid arthritis. Pa Med J: 27-30
pected that outcomes would have been influenced Bporeman WM, Scharpe S, Demeester J, Lauwers A (1976)
the placebo effect. It is probable that volunteer motiva- Bromelain, biochemical and pharmacological properties.
tion upon joining the study would have had some posi- Pharm. Acta Helv 51: 73-97 _ o
tive effects on perception of health. Indeed, it has be&Puy HJ (1984) Assessment of quality of life in clinical tri-
shown recently that a pessimistic outlook may increaaeaIS of cardiovascular therapies. New York, Le Lacq

. o . . o isogono V (1988) Knee health: problems, prevention, and
perceived knee pain in patients with arthritis (Brenes e{cure_ London, J Murray

al., 2002). However, the present study was carried Qine S, Goldberg MJ (2000) Use of bromelain for mild ul-
by post with no direct contact with the investigators, cerative colitis. Ann Intern Med 132: 680

therefore it was anticipated that the placebo effeglein G, Kullich W (2000) Short term treatment of painful os-
would be minimised. Of particular importance in the teoarthritis of the knee with oral enzymes: a randomised, dou-
present study is the finding of an enhanced benefit toble-blind study versus diclofenac. Clin Drug Invest 19: 15-23
knee health and well-being of the higher dose of bromkotti T, Mirone V, Imbimbo C, Corrado F, Corrado G, Garo-
lain. Volunteers (but not researchers) were unaware thafalo F. Scaricabarozzi | (1993) Controlled clinical studies
they had been randomised to one of two possiblef ”'mi%”'s'de o {hii’faﬁgm of urogenital inflammation.
M : rugs uppl 1: 144—

QOsages. Hence the significant Improv_emgnts Observl_ef)(fz-wmter H (1990) On the pharmacology of bromelain: an
In the higher dose_ group are s_trong indications of the € “update with special regard to animal studies on dose-de-
ficacy of brqmelaln in promoting knee health and gen- pendent effects. Planta Med 56: 249-253

eral well-being over and above just a placebo effect. maurer HR (2001) Bromelain: biochemistry, pharmacology

This open study has shown a significant effect of and medical use. Cell Mol Life Sci 58: 1234-1245

bromelain on reducing symptoms of knee pain and irSeifert J, Ganzer R, Brendel W (1979) Die Resorption eines
proving well-being in otherwise healthy adults. In ad- proteolytischen Enzyms pflanzlichen Ursprungs aus dem
dition, improvements were significantly higher in a Magen-Darm-Trakt in das Blut und die Lymphe von
number of physical and well-being dimensions in the erwachsenen Ratten. Z Gastroenterologie 17: 1-8 ,
group receiving the higher dose. On the basis of the§@gh G (1998) Recent considerations in nonsteroidal anti-

i inflammatory drug gastropathy. Am J Med 105: 31S-38S
results, a larger placebo-_controlled trial is justified t“-’faussig SJ Bgtkin £%%1988)p8r0)r/nelain the enzyme complex
further strengthen these findings. ' :

of pineapple (Ananas comosus) and its clinical applica-
tion. An update. J Ethnopharmacol 22: 191-203
Tilwe GH, Beria S, Turakhia NH, Daftary GV, Schiess W
(2001) Efficacy and tolerability of oral enzyme therapy as
compared to diclofenac in active osteoarthrosis of knee
joint: an open randomized controlled clinical trial. J Assoc
Physicians India 49: 617-621
Uhlig G (1981) Schwellungsprophylaxe nach exogenen
Trauma. Z Allgemeinmed 57: 127-131
Vogler W (1988) Enzymtherapie beim Weichteilrheuma-
tismus. Natur-Ganzheits-Med 1: 27
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