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Summary

In thecour seof arandomized, double-blind, cr oss-over study, 10 healthy volun-
teersreceived adaily oral dosage of 30 coated Wobenzym® tablets (a mixtur e of
proteolytic enzymes) or a placebo for two weeks. A quantification of the
complete hemor heological profile served asthe primary endpoint. No changes
wer e observed in the placebo group for any of the measured variables. Under
medication with the active preparation, however, a decrease in blood and
plasma viscosity, erythrocyte rigidity and erythrocyte aggregation could be
observed. The parameters of the blood count, serum electrophoresis and
colloidosmotic pressureswer e unaltered under therapy with either the placebo
or Wobenzym®. No adverse drug reactions were observed with either the
placebo or the active medication. It is concluded that the oral application of
Wobenzym® significantly changes the flow properties of blood in healthy
volunteers. Further clinical trials must be performed in order to determine
whether these effects can be employed for improving blood perfusion, for

instance in the event of ischemic disease.
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The therapeutic influence of disturbed
blood flow propertiesisapromising pro-
cedure in principle, especially for the
treatment of patients with arterial ische-
mia. For such treatment a number of
preparations are available for oral appli-
cation today (2). The hemorheologica
effectsof proteolytic enzymesareunder-
investigated thus far. They may result in
amodificationinblood flow characteris-
tics as a result of the degradation of
rheologically effective macromolecules
which are present in the plasma (e.g.
fibrinogen). This hypothesisisto bein-
vestigated with the aid of adouble-blind
study performed on healthy volunteers.
Theenzymeswereadministeredorally, a
process which, according to theteaching
of orthodox medicine, should result inno
systemic dterations.

Test subjects and methods

Ten clinically healthy volunteers de-
monstrating no pathological alterations
inroutinelaboratory findings, whosecli-
nical and anamnestic findings were nor-

mal, who were not taking any medica
tions at the beginning of the study, gave
their consent to take part in this investi-
gation. They received a daily dosage of
30Wobenzym® of placebotabletsorally
over a period of two weeks. The study
was randomized, double-blind and was
carried out in a cross-over design. The
wash-out phase between the phases with
the active drug or the placebo lasted one
week.

A tablet of Wobenzym® contains 100 mg

of pancreatin, 45 mg bromelain, 60 mg

papain, 10 mg triacylglyceral lipase, 10

mg amylase, 24 mg trypsin, 1 mg chy-

motrypsin and 50 mg of rutoside.

During each period of the study, venous

blood samples were taken before, and

after both one and two weeks of routine
medication, and the following parame-
ters were measured:

1. Native, whole-blood viscosity at 37 °C
and at three defined shear rates in an
LS-30 rotation viscosimeter (Contra:
ves) (7, 10),

2. viscosity of whole blood as above, but
standardized to a hematocrit of 45 1/1

8),

3. plasma and serum viscosity at 37 °C
(6), :

4. hematocrit (5),

5. erythrocyte flexibility with anucleo-
pore (5um) filtration method, as well
as

6. erythrocyte aggregation (Myrene) (9).

7. The compliance was quantified by a
»pill" count.

The evaluation of the data was carried

out with the non-parametric Wilcoxon

test and with the Wilcoxon tests for pai-
red and unpaired data. After verifying
that noresidual effects were present, the
results for the phases with the actual drug
and with the placebo were pooled and
evaluated regardless of their sequence.
Thenull hypothesiswasrejected if pwas
less than 0.05.

Results

The datareveal that the compliance of all
subjects was optimal. Under placebo,
none of the examination parameters re-
vealed any significant differences. After
twoweeksof therapy withWobenzym®,
however, areduction in the blood visco-
sty was found which was independent of
the hematocrit. The serum and plasma
viscosity under Wobenzym®demonstra-
ted significant decreases even one week
after the beginning of therapy. Further-
more, the erythrocyte aggregation and
erythrocyteflexibility yieldedsignificant
differences in the sense of an improve-
ment in blood flow properties (Table 1).

Discussion

Theresults show that theoral administra-
tion of Wobenzym® in healthy indivi-
duas leads to significant changes in the
flow properties of blood. Our group was
also ableto demonstrate similar changes
in a group of patients suffering from
rheumatoid arthritis, although aprepara-
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Table 1: Hemorheological alterations (in % of the initial values) during treatment with Wobenzym® (mean values 1 standard deviation)

Parameters Activedrug Placebo
[dimensions] Initial After After Initial After After
values 1 week 2 weeks values 1 week 2 weeks
Whole blood 94.5 I/s* 4.6+0.7 43104 43+04 47+0.7 4.6+0.5 45+04
viscosity 2.4 Ifs* 14.8+4.4 13.4£3.9 135+36 14.9+4.0 145+4.6 13.9+3.4
[mPas] 0.7 I/s* 252475 22.4+6.8 21.0+£5.3 (a/b) 25.3+6.6 24.3+6.9 23.8%5.2
Whole blood 945 1s* 4.8+0.1 4603 46x0.1 (@ 4.840.1 4.840.2 4.8+0.2
viscosity 2.4 1/s* 159423 14.8+1.6 14.8+1.8 154+1.0 15.3£1.8 154+18
[mPas] 0.7 Ys* 27.6+4.3 25.4+2.6 () 23.542.4 (a/b) 26.9+3.2 26.843.9 27.444.0
a 45 1/1 HCT
Hematocrit [1/1] 43.3+4.3 429+2.9 439+4.1 43.4+4.1 429+3.6 42.9+3.2
Serum viscosity [mPag] 1.09+0.04 1.07+0.03 (a/b) 1.05+0.05 (a/b) 1.10+0.02 1.10£0.04 1.10£0.03
Plasmaviscosity [mPas] 1.20+0.04 1.1720.03 (a/b) 1.1630.03 (a/b) 1.20+0.03 1.20+0.04 1.21+0.04
Erythrocyte aggregation [units] 12.2+4.00 10.0£3.2 (a/b)  10.1£3.2 (a/b) 11.613.5 12.444.5 127133
Erythrocyteflexibility [units] 58+6 63+3 653 (a/b) 60+3 59+4 59+4

* Figures are related to shear rates in U/s
Significant differences (p < 0.05):
a= as compared to theinitial values

b = as compared to the values found with placebo at the same measurement time

. tion without rutoside was employed (un-
published data). This implies that the
enzymatic components of Wobenzym®
(and not therutoside) areresponsible for
- therheological effects. Thisin turn sug-
gests that these enzymes are resorbed
followingoral applicationand areableto
degrade plasma proteins in the blood-
stream (e.g. fibrinogen). This mecha
nism, at any rate, isthemost likely expla-
nation for the hemorheological effects
observed here (3). Since this hypothesis
opposes the teachings of orthodox me-
dicine, however, evidence supportingits
validity must be collected in further stu-
dies. The possibility of an influence of
oral enzyme therapy on the fibrinogen
level isaso of special importance consi-
dering the generally accepted fact that an
elevated fibrinogen level represents an
important, independent cardiovascular
risk factor (4).

The present data provide no information
asto whether or not the hemorheological
effects of Wobenzym® could also be ap-
plied clinically. In principle this would
be promising since hemorheological
treatment is today considered to be a
generally accepted therapeutic interven-
tion, for instance in the therapy of peri-

pheral arterial occlusive disease (3). The
possihility of transferring this argument
by anal ogytoWobenzym® musttherefo-
re be examined in suitable clinical stu-
dies performed on patients with circula-
tory diseases.

Insummary the present dataindicatethat
the blood flow properties of healthy sub-
jects can be influenced positively in the
sense of an increased blood fluidity
through the oral administration of Wob-
enzym®.
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