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No.1 pollen extract Global brand

"Research is the key to unlocking new knowledge
and advancing our understanding of the world."




Pollitin is a high quality natural extract. extracted from rye pollen under the production and
research with technology The same standard as the production of drugs according to the
requirements of the World Health Organization. therefore has been registered as
“NUTRACEUTICAL" or “nutritional therapeutic nutrition” receiving the ORAC standard or the
antioxidant concentration and the CAP-e Test or the ability to be absorbed into red blood cells at

a very high level

The body receives almost 100% of the nutrients that are extracted from rye grass pollen. Sold to
more than 50 countries on 6 continents around the world for more than 50 years, Swedish
researchers have found that research studies. extracted from rye pollen contains Substances
that are essential for the creation of new life in the plant family and are fundamental in the food
chain. It is a natural anabolic steroid.

It has been proven by scientific laboratories that Contains a variety of nutrients including

vitamins, minerals, phytosterols, carotenoids, flavonoids, nucleic acids, amino acids, substances
necessary for the synthesis of RNA and DNA, antioxidant activity, enzymes, saturated fatty acids,
precursors in the synthesis of prostaglandins.

So extracted from rye pollen Therefore, it is the ideal food for use in helping to make the body
healthy and perfect holistic. Because there are nutrients that help to relieve fatigue, have
antioxidants. The main culprit that causes many serious diseases to humans, contains important
substances such as phytosterols that help boost immunity. keep the body healthy until able to
cope with various illnesses caused by facing pollution and germs on a daily basis more

effectively

CELL REPAIRING

Research has confirmed
that there are more than
300 types of nutrients,
vitamins, minerals that are
essential for the care of
the body and cells.
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NUTRASCEUTICAL

Contains important
substances that have
antioxidant properties.
Thus helping to slow
down aging and help
your skin look better.

BODY IMMUNE DEFENCE

Research reports on
efficacy that helps to
inhibit prostatitis caused
by hormones

PHARMACEUTICAL FOOD

Contains nucleic acids and
other important substances
that stimulates the body to
create interferon to
stimulate white blood cells
to work more efficiently
better deal with germs
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Our premium natural extracts originate from
meticulously selected flower pollen found in
"Rye." These extracts undergo a unique
proprietary production process crafted by
Graminex L.L.C. in Ohio, United States. This
exclusive process encompasses every stage,
from cultivation and harvesting to the creation
of high-quality natural extracts, specifically G60
and G63, derived from GBX flower pollen
particles. Graminex holds the sole rights to this
process and maintains adherence to strict
pharmaceutical production standards in
alignment with the World Health Organization's
requirements.

Our extracts are renowned for their world-class
production standards, boasting ORAC
certification for exceptionally high antioxidant
concentration and CAP-e Test accreditation,
which signifies outstanding absorption into red
blood cells. Over more than five decades, we
have consistently refined and improved our
product's efficacy.

Registered as a "NUTRACEUTICAL" or
"nutritional therapy," Pollitin addresses issues at
the cellular level, offering antibacterial
properties and reinforcing immunity. By
delivering essential nutrients tailored to various
bodily systems, it equips the body to effectively
combat abnormal cells. Our dedication to
research is exemplified by over 150
certifications from medical and pharmaceutical
institutions.

Moreover, Pollitin is not only a national
achievement but a global triumph, available in
over 50 countries. Our exclusive patented
production process sets us apart as the sole
producer of this unique formulation globally,
rendering it impossible for anyone else to
replicate our success in extracting and utilizing
these flower pollen particles.
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"Happy MPM: The exclusive importer and distributor of Pollitin in Thailand, Laos,
Vietnam, Myanmar, and Malaysia for over two decades. our commitment to
unparalleled reliability has touched the lives of over one billion consumers worldwide."
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Flower Pollen Extract and its Other Effects

Opinion on the action of Cernitin

We have been requested to investigate the preparations designated as Cernitin T60 and Cernitin GBX
with respect to their therapeutic effects.

Clinical observations indicate that these preparations are capable of effecting a cute of infections caused
by bacteria or virus.

The mode of action of these preparations appears to be highly complex. Nevertheless, it seemed
worthwhile to elucidate whether the subjective improvement could be verified by objectively measurable
effects.

The effect on bacterial toxins, on enzymes and on antibodies can be satisfactorily demonstrated

experimentally in vitro and in vivo.

|. Effect of Cernitin T 60 and Cernitin GBX on
streptolysin

Method:

A streptolysin-0 solution in physiological saline
solution containing 40 streptolysin-0 units per ml
was prepared. Cernitin T 60 was added to this
streptolysin solution to give final concentrations
in the toxin solution of 0.1%, 0.5%, 1% and 10%.

Cernitin GBX was dissolved in distilled water
containing 20% polyethylene glycol 400, giving a
solution containing 1% Cernitin GBX. This 1%
solution was treated with lyophilized streptolysin-
0, so that a final concentration of 40 units per ml
was obtained.

Owing to the sensitivity of streptolysin to heat,
the mixture of toxin and Cernitin was stored in a

cooler at +4° C. The reaction was permitted to
proceed for various intervals of time, after which
the activity of the streptolysin as determined. A
streptolysin-0 solution which did not contain
Cernitin was stored under identical conditions
and served as a reference standard.

Loss of streptolysin activity was determined by
treating the streptolysin test-sample and the
streptolysin control solution with an equal part of
sodium thioglycolate (which served as reducing
agent) and three parts of a physiological saline
solution which had been diluted by 1:5. After the
mixing the streptolysin test-sample and the
streptolysin  control solution remained 10
minutes at room temperature and the toxin
activity was measured as follows:

Tube No. Reduced streptolysin Ph_yS|oIog|(_:aI Buffer solution 2% BIOOd. el
saline solution suspension
1 0.5 ml — 0.5 ml 0.25 ml
2 0.45 ml 0.05 ml 0.5ml 0.25 ml
3 0.4 ml 0.1 ml 0.5ml 0.25ml
4 0.35 ml 0.15ml 0.5 ml 0.25 ml
5 0.3 ml 0.2 ml 0.5 ml 0.25 ml
6 0.25 ml 0.25 ml 0.5 ml 0.25 ml
7 0.2 ml 0.3 ml 0.5 ml 0.25 ml
8 0.15ml 0.35 ml 0.5ml 0.25ml
9 0.1 ml 0.4 ml 0.5 ml 0.25 ml
10 0.05 ml 0.45 ml 0.5 ml 0.25 ml

Opinion on the action of Cernitin
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As seen from the Table, a series of test tubes
was prepared into which portions of toxin
solution were pipetted, the volume of each
portion decreasing progressively by 0.05 ml and
amounts of physiological saline solution then
being added to each tube to make up a total
volume of 0.5 ml. To this solution was added 0.5
ml of a buffer solution (composition: 1.45 g
KH2PO4; 7.6 g Na:HPO4. 2H20; 4.8 g NaCl;
aqua dist. 1 lit.) and 0.25 ml of a 2% blood cell
suspension.

Using this experimental equipment, it was
possible to test, both qualitatively and
quantitatively, the deleterious effect of the
residual amounts of toxic substances by means
of various concentrations of active material, the
time of action of the detoxicating substances
being taken into account. In addition, the
preparation of a series of dilutions of toxin and
Cernitin permitted detection of even partial
detoxication of the streptolysin-0, this being of
great value to the full exploitation of the
detoxicating effect of Cernitin T 60 and Cernitin
GBX.

The haemolysis was noted after immersion for
45 minutes in a water-bath at 36° C.

Result:
a. Cemnitin T 60

Forty units of streptolysin-0 in 1 ml 10% or 1%
solution of Cernitin T 60 were completely
inactivated within 30 minutes at +4° C.

In a 0.5% Cernitin T 60 solution, the destruction
of the blood cells by streptolysin was almost
completely arrested after 2 hours at +4° C (see
Table 1). On the other hand, a 0.1% Cernitin T
60 solution could not suppress the effect of the
toxin even after 10 days at +4° C (see Table 2).

b. Cernitin GBX

Inactivation of streptolysin-0 commenced in a
1% Cernitin GBX solution only after two days of
exposure at +4° C. On the ninth day, the
streptolysin (40 units per ml) was completely
inactivated (see Table 3.)

Opinion on the action of Cernitin

Il. Effect of Cernitin T 60 and Cernitin GBX on
staphylolysin

Method:

Staphylolysin was introduced into a 1% Cernitin
T 60 solution and into a 1% Cernitin GBX
solution in  amounts which gave final
concentrations of 1 unit per ml.

Both Cernitin T 60 and Cernitin GBX were
diluted with a 1% glucose broth and 20%
polyethylene glycol 400 was also added to the
latter substance. Our choice of glucose broth for
the staphylolysin experiments was dictated by
the fact that the toxin remains active for a longer
time in this medium than in physiological saline
solution. Measurements of the toxic activity of
this staphylolysin preparation at 37° C were
made at various time intervals.

A staphylolysin  solution of the same
concentration, treated in an identical manner,
served as a reference standard.

The toxic activity of the solutions was
determined as follows:

A series of 10 reagent tubes was prepared, each
containing 1 ml of a 1% glucose broth. One ml of
the mixture of toxin and Cernitin (or of the toxin
control solution) was introduced into the first
tube.

After thorough mixing, 1 ml of this solution was
transferred to the second tube. This procedure
was then repeated throughout the entire series
untii a row of geometrically decreasing
concentrations of the toxin and Cernitin
preparation and of the control solution was
obtained. One ml of solution from the last tube
was discarded. One ml of a 2% rabbit
erythrocyte suspension was pipetted into each
tube. The tubes were then immersed in a water-
bath at 37° C and the haemolysis was recorded
after two hours.

Result:

No inactivation of the staphylolysin by 1%
Cernitin T 60 or by 1% Cernitin GBX solution
could be observed even after 10 days’ exposure
at 37° C.
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Ill. Determination of the influence of Cernitin
T 60 and Cernitin GBX on enzymes

A. Urease:

One g of Cernitin T 60 was added to 100 ml of a
urease solution containing 1 mg urease per ml.
(This procedure was repeated with Cernitin
GBX). These solutions, as well as a control
solution formulated in an identical manner but
without addition of Cernitin, were stored at room
temperature.

After 1, 2, 5 and 24 hours, the activities of the
urease preparations were determined according
to the method recommended by the firm of C.F.
Boehringer and Sons, Mannheim, for their
reagents. The test procedure is appended to the
Tables.

The sera used had the following urea
concentrations, expressed in mg %:

26 37 67 170 308 and
27 40 68 220 320.
35 65 160 256

Result:

Neither Cernitin T 60 nor Cernitin GBX were
capable of affecting the activity of urease.

The results obtained in two experiments are
presented in Table 4.

B. Acid phosphatase:

To test the influence of Cernitin on acid
phosphatase, preparations of serum maintaining
the following activities, expressed as mMoles of
acid phosphatase, were prepared:

1.95 3.0 5.2 11.5
24 4.5 6.0 24.0 and
26 5.1 7.1 36.0

Cernitin T 60 or Cernitin GBX was added to the
sera so that the final concentrations in the serum
amounted to 1%. The preparations were then
incubated at 37° C and the activites of the acid
phosphatase were determined after 1, 2, 4, and
6 hours.

Opinion on the action of Cernitin

Serum prepared and treated in an identical
manner, but without the addition of Cernitin, was
used as a reference standard.

The acid phosphatase was essayed according
to the method recommended by the firm of C.F.
Boehringer and Sons, Mannheim, for their
reagents. The test procedure is appended to the
Tables.

Results:

Cernitin T 60 and Cernitin GBX were added to
solutions of acid phosphatase of various
activities to give final concentrations of 1% This
concentration of Cernitin T 60 or Cernitin GBX
was incapable of influencing the activity of the
acid phosphatase even after 6 hours of
exposure at 37° C.

C. Glutamate pyruvate transaminase:

To test the influence of Cernitin on glutamate
pyruvate transaminase, preparations of serum
maintaining the following activities of the
enzyme, expressed as mU, were prepared:

14 40 93 185
22 62 123 227 and
31 85 156 333.

Cernitin T 60 and Cernitin GBX was added to
the sera to give final concentrations of 1%. The
serum-Cernitin-mixing was then incubated at 37°
C and the activities of the enzymes were
determined after 1, 2, 4 and 6 hours.

Serum prepared and treated in an identical
manner but without the addition of Cernitin was
used as a reference standard.

The glutamate pyruvate transaminase activity
was determined according to the method
recommended for their reagents by the firm of
C.F. Boehringer and Sons, Mannheim. The test
procedure is appended to the Tables.

Result:

Cernitin T 60 and Cernitin GBX were added to
sera with different glutamate pyruvate
transminase activity to give final concentrations
of 1%. This concentration was not capable of
affecting the glutamate pyruvate transminase
activity even after 6 hours of exposure at 37° C.
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Summary:

Clinical observations indicate that cases of
inflammation caused by bacteria or virus could
be favorably influenced by Cernitin.

Although the action of these preparations seems
to be highly complex, attempts were made to
achieve an objective appraisal of their effect on
bacterial toxins and on enzymes occurring in the
human organism.

It was found that the destruction of blood cells
caused by treptococcal toxins could be arrested
by both Cernitin T 60 and Cernitin GBX. Cernitin

T 60 was especially active, a 1% solution
leading to inactivation of a very high streptolysin
concentration within half an hour. Even a 0.5%
solution of Cernitin T 60 could inactivate large
doses of the toxin after 4 hours at 4° C.

Neither a 1% solution of Cernitin T 60 nor a 1%
solution of Cernitin GBX had any effect on the
staphylococcal toxins which caused the
destruction of blood cells.

Neither Cernitin T 60 nor Cernitin GBX appeared
to have any effect on the enzymes: urease, acid

Opinion on the action of Cernitin

phosphatase or glutamate pyruvate
transaminase.
(Priv. Doz. Dr. med. M. Kienholz)
Head Physician.
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Table 2.
Inactivation of streptolysin-0 in a 0.1 % solution of Cernitin T 60 at 4° C.

For dilution of the streptolysin-O solution, see p. 3.
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Table 3.
Inactivation of streptolysin-0 in a 1% solution of Cernitin GBX at 4°C.
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(toxin is inactive).

75 9o of erychrocytes are haemelyzec (roxic activity reduced by 25 *a),
50 %4 of erythrocyzes are haemolyzee (soxic activicy reduced by 50 Y}
25 s of erytheocytes are haemolyzed (coxic acrivity reduced by 75 o).
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Table 4.
Determination of urea with urease preparations containing
1 % of Cernitin T 60 or of Cernitin GBX.

The urea content is given in mg %e.

Time of effect
of Cernitin on
urease at room

Urcase +
Ceraitin T 60

Urease +
Cernitin GBX

Urease without

Cernitin (control)

temperature.

1 hour 26 25 R
2 hours 25 % 25

5 hours 25 24 24 4
24 hours 23 24 24

1 hour 308 309 3t

2 hours 310 3 309

S houss 309 31t 312 =
24 hours 292 295 e 293

Opinion on the action of Cernitin
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Flower Pollen Extract and its Effect on Allergies

Double-Blind, Comparative, Clinical Study of the FH 84 and Placebo in Patients with

Hay Fever

1989

1. Aim of the study

The aim of the single-centre, double-blind study was to
compare the efficacy of a product containing standardized
pollen extracts (FH 84) versus a placebo in patients with
hay fever.

2. Patients and methods

The double-blind study was carried out in one hospital
(Ospedale Maggiore Niguarda, Milan/ltaly) under the
supervision of Prof. Dr. C. Ortolani.

There have been two patient groups:
e The FH 84 group which received the pollen extracts
(34 patients)
e The placebo group which received a non active
component (41 patients)

The patients have been randomized to the two groups
according a provided randomization list.

The structural homogeneity of the two groups in regard to
the concomitant factors (age, sex, weather, wind) was
assured.

The pollen extracts as well as the placebo have been
given in powder form. The powders were filled in sachets
and the patients had to take twice a day one sachet. A
sachet with FH 84 contained 840 mg of a water soluble
pollen extract (Cernitin T60), 42 mg of a fat soluble pollen
extract (Cernitin GBX) and inactive ingredients ad 3000
mg.

A sachet with placebo contained 3000 mg inactive
ingredients.

The patients received sachets for 30 days together with a
form where they had to report daily their symptoms. The
following symptoms were considered for the double-blind
study:
e QOcular symptoms (itching, redness, and
lacrimation)
¢ Nasal symptoms (sneezing, running nose and
blocked nose)
e Pulmonary symptoms (asthma, dyspnoea and
cough)

Every patient had to assess himself the symptoms by
means of a valuation scale:

0 = symptoms not present

1 = slight symptoms

2 = moderate symptoms

3 = severe symptoms

The statistical evaluation has been carried out by a simple
data description and by the

z—test for comparison of the mean values of two very
large random samples. In the statistical tests the
unilateral alternative hypothesis that the FH 84 treatment
acts better than placebo was laid down.

3. Results

For the ocular symptoms, itching, redness and
lacrimation, it can be demonstrated that under the
treatment with FH 84 the mean intensity was lower than
under placebo. The differences ranged from a trend to
slight statistical significance (0.04<p<0.10). Here,
considered globally, a slightly significantly better efficacy
of the FH 84 treatment was thus to be observed.

For the nasal symptoms, sneezing, running nose and
blocked nose, no better efficacy was observed under the
treatment with FH 84 (p>0.45).



For the pulmonary symptoms, asthma, dyspnoea and
cough, a slight trend can perhaps be recognized for a
somewhat better effect with FH 84 than with placebo
(0.05<p<0.15).

During the whole study no patient of the two groups
showed side effects. FH 84 as well as placebo has been
very well tolerated.

FH 84 in Allergy Rhinitis
1990

However it seems a statistical evaluation has not been
done, that FH 84 had an additive effect when given
together with other antiallergic agents.

In Italy a double-blind clinical study has been carried out
in 1988. The first group (34 patients) received two
sachets with FH 84 daily. The second group (41 patients)
received two sachets with a placebo powder daily.

The efficacy of FH 84 and placebo on the following
symptoms had to be observed:
e Ocular symptoms (itching, redness and
lacrimation)
e Nasal symptoms (sneezing, running nose and
blocked nose)
e Pulmonary symptoms (asthma, dyspnoea and
cough)

There has been observed a slightly significantly better
efficacy of FH 84 concerning the ocular symptoms
whereas no better efficacy has been seen for the nasal
symptoms. For the pulmonary symptoms a slight trend of
a better efficacy with FH 84 than placebo has been found.

FH 84

FH 84 is a product containing standardized pollen
extracts. FH 84 is used in the treatment of allergic rhinitis
above all against hay fever.

FH 84 is presented in sachets of 3 grams and has the
following composition:
e Cernitin T60
(Water-soluble pollen extract) 840 mg
e Cernitin GBX
(Fat-soluble pollen extract) 42 mg
¢ Inactive ingredients ad 3000 mg

Dosage: Twice a day 1 to 2 sachets in half glass water

Side effects and contraindications: Have not been
reported up to now.

Clinical studies with FH 84

In Switzerland (Tessin) in 1985 and 1986 44 patients with
hay fever have been treated with FH 84. The patients
have received 1-2 sachets with FH 84 daily.

A very good efficacy of FH 84 treatment has been
observed in 6 patients (13.6%), a good efficacy in 15
patients (34%), a moderate efficacy in 10 patients (22.7%)
and an insufficient efficacy in 13 patients (29.6%).

In Argentina a clinical study has been carried out in 1986
with three groups of patients.

The first group (17 patients) received one sachet with FH
84 a day. The second group (10 patients) received two
sachets with FH 84 a day and to the third group (20
patients) was given daily one sachet with placebo.

Most of the patients of all three groups were treated
besides the test substances (FH 84 or placebo) with other
antiallergic agents. For this reason it must be said that
the mostly good effects of the treatment have not been
exclusively the result of FH 84 treatment.

2|Page
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Flower Pollen Extract and its Other Effects

Pharmacological and Toxicological Tests

University of Bologna
Institute of Pharmacology Pharmacodynamics and Toxicology
Director: Prof. Pietro Dessi

Bologna — Strada Maggiore, 45 — Tel. 276.557

Doctor Bruno Manica of Verona sent us a proprietary preparation, made up into sugar-coated tablets,
named CERNILTON, in order that we should carry our pharmacological and toxicological tests.

The composition of the preparation is as follows:

One tablet contains:

Cernitin T60................... 60 mg
Cernitin GBX1......ccvvveneee. 3mg
Excipients..............cooo g.s.

The clinical use proposed for the preparation is that of an anti-inflammatory agent, in a dose of 2-4
tablets/day.

The studies in our Institute were extended in two directions: first a group of experiments was carried out
to estimate the activity of CERNILTON, by comparison with known drugs. Having established its activity
we went on to study its toxicity in order to estimate the therapeutic coefficient.

EXPERIMENTS AND RESULTS

1. ACTIVITY  a) carrageenin-induced oedema test in the normal and the adrenalectomized rat.
b) cotton pellet granuloma test.

2. TOXICITY a)acute
b) chronic
c) foetal
d) anaphylactic action

1. ACTIVITY
a) carrageenin-induced oedema in the normal and adrenalectomized rat.

In order to study carrageenin-induced oedema, the test preparation, administered by gastric intubation,
was compared with phenylbutazone and indomethacin. The doses administered are reported in table 1,
together with the results. Local oedema from carrageenin in the normal and adrenalectomized rat was
produced, in the animal’s paw, by means of the injection in the plantar region of 0.1 ml of a 0.5% solution
of carrageenin in 0.9% NacCl.

The volume of the paw was measured in the individual rats with a gauge, three hours after the injection of
the carrageenin.

1|Page
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The experiment was carried out on male rats of weight around 220 G, divided into three groups, two of
which were used for the comparative assessment with indomethacin and phenylbutazone.

TABLE 1

Percentage inhibition of carrageenin-induced oedema in rat’s paw.

Mode of

Substance Tested Dose Number of Animals Admini . % inhibition
ministration

/> tabl/kg 10 Oral 33.7
Cernilton 1 tab/kg 10 Oral 44.2
1.5 tab/kg 10 Oral 56.8
2 tab/kg 10 Oral 65.4
0.5 mg/kg 10 i.p. 20.4
. 1.0 mg/kg 10 i.p. 34.5
Indomethacin 2.0 mglkg 10 ip. 38.3
3.0 mg/kg 10 i.p. 46.7
25 mg/kg 10 i.p. 26.2
50 mg/kg 10 i.p. 39.3
Phenylbutazone o5 mg/kg 10 ip. 52.6
200 mg/kg 10 i.p. 60.7

Examination of the data reported in table 1 shows that CERNILTON demonstrates inhibitory activity on
carrageenin-induced oedema.

The test of the inhibition of carrageenin-induced oedema was repeated on the adrenalectomized rat, in
order to avoid the liberation of corticosteroids. A single dose of 1.5 tablets/kg of CERNILTON was
administered to a group of 10 rats by gastric intubation. From this experiment it was apparent that the oral
administration of 1.5 tablets/kg of CERNILTON produces an inhibition of oedema amounting to 53.2%.
This results is of the same order of magnitude as that found in the non-adrenalectomized rat (56.8%).

This finding enables stress to be excluded as the cause of anti-inflammatory activity by means of release
of corticosteroids.

b) Cotton pellet granuloma test.

This test, consisting in the subcutaneous implantation of cotton pellets of initial weight 15 £+ 0.2 mg,
sterilized at 120° C for 2 hours and moistened with penicillin (50 pg/pellet), was carried out under light
ether anesthesia in male rats. After 8 days the pellets were removed, dried for 24 hours at 60° C and then
weighed again. The experiment was performed on 40 rats weighing around 200 G, divided into 4 groups,
respectively: controls, treated with CERNILTON, treated with Indomethacin, and treated with
Phenylbutazone.

In table 2 below the data are expressed in terms of percentage inhibition of the weight of the granuloma
compared with the untreated controls.

The anti-inflammatory action of CERNILTON is apparent, in this test, at a dose of 1 tablet/kg.
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TABLE 2

Percentage inhibition of the “cotton pellet” granuloma.

Substance Tested Dose Number of Animals % inhibition
Cernilton 1 tab/kg 10 36
Indomethacin 1.6 mg/kg 10 45.2
Phenylbutazone 100 mg/kg 10 42.7

2. TOXICITY

a) Acute Toxicity

The LDso was estimated in the rat and the mouse after oral administration of the test preparation. The
experiment was carried out using the logarithmic method of C.S. Weil (Biometrics, Sect. 1952) based on
the administration of doses increasing in geometrical progression.

The experiment was carried out in 4 groups of 10 animals each, who were observed for a period of 48

hours after drug administration. The results obtained are reported in the following tables.

TABLE 3

Acute toxicity of CERNILTON in male Sprague-Dawley rats of weight 200-220 G.

Number of Animals

Doses: tablets/kg Mode of Administration per group Mortality LDso
1 Oral 10 0/10
2 Oral 10 0/10
4 Oral 10 0/10 > 8tabkg
8 Oral 10 0/10
TABLE 4
Acute toxicity of CERNILTON in the male albino mouse weighing 22-25 G.
Doses: tablets/kg Mode of Administration Number of Animals Mortality LDso
per group
1 Oral 10 0/10
2 Oral 10 0/10
4 Oral 10 0/10 > 8tablkg
8 Oral 10 0/10
3|Page
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b) Chronic toxicity

The test was performed on the Sprague-Dawley rat and the New Zea and rabbit. Treatment by the oral
route was continued for a period of 180 consecutive days, the test preparation being mixed with the food
ground up and made into a paste with water. Suitable containers prevented the dispersion of the food and
ensured the total consumption of the substance given to the animals. The condition of the animals was
determined periodically, and checks carried out on their weight gain, blood picture and renal function. At
the end of the treatment the above observations were completed with determinations of the white cell
formula and liver function, and macroscopical and microscopical examination of the principal organs.

A. Test on the RAT
20 Sprague-Dawley rats were used, divided into 2 groups of 10 each in the following way:

Group 1: controls
Group 2: treated with CERNILTON in a dose of 1 tablet/kg. The results obtained are as follows:

TABLE 5

Increase in body weight in the control rats and those treated with CERNILTON. Mean values + S.E.

Days of Treatment Controls Treated
0 102+1.4 101+£1.8
30 162+ 2.7 160 £ 2.6
60 261+ 3.8 262+ 4.1
90 320+4.9 315+5.3
120 360+5.7 365+5.8
180 395+6.1 393+6.7

Examination of table 5 shows no significant variation in body weight of the animals treated with
CERNILTON with the control animals.

BLOOD PICTURE

Erythrocyte and leukocyte counts were carried out periodically during the treatment of the rats with the
test preparation and at the end of this treatment. The count, performed by means of a Thoma-Zeiss
chamber on samples of blood taken from the animals’ tails, gave the following results.

Adrenal: normal cortex and medulla.
Stomach and intestine: no lesions seen in the mucosa, submucosa or muscle layers.

CONCLUSIONS:

It is clear that the treatment with the preparation CERNILTON, continued over a period of 180 days, has
no inhibitory effect on the body growth of the rat, nor on the blood picture, nor on hepatic or renal
function. There are no resulting signs of damage to the principal organs. For this reason it is concluded
that the preparation CERNILTON is not toxic to the Sprague-Dawley rat, even when treatment is for
prolonged periods.

B. Test on the rabbit

The test was carried out on 20 New Zealand rabbits divided into two experimental groups of 10 animals
each in the following way:

Group 1: Control
Group 2: Treated with CERNILTON in a dose of 1 tablet/kg.
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The test preparation was mixed with the diet, ground up and made into a paste with water. The control
animals received only their food ground up and made into a paste.

The treatment was started in young animals, 50 days old, and continued for 180 days.

The results obtained are set out in the following tables.

TABLE 10

Body growth of the rabbits in the two experimental groups. Mean values per group + S.E. expressed in
Kg.

Days of Treatment Controls Treated
0 1.12+£0.011 1.18 £ 0.015
30 1.40 £ 0.024 1.43+£0.018
60 1.96 + 0.032 1.95+0.029
90 2.15 + 0.047 2.18 £ 0.051
120 2.68 + 0.059 2.73+0.071
180 3.10 + 0.064 3.17 £ 0.063

The body growth of the rabbits treated with CERNILTON does not differ significantly from that of the
control animals.

TABLE 11

Blood picture. Erythrocytes (104 per mm3) and leucocytes (10 per mm?3) in the blood of the rabbits. Mean
values + S.E.

Erythrocytes
Days of Treatment
Controls Treated
0 974 £12.8 972+ 141
60 979 +13.2 939+ 171
120 942 +13.9 1012 £ 141
180 1004 + 15.1 998 £ 15.9
Erythrocytes
Days of Treatment
Controls Treated
0 648 £ 7.1 628 £ 6.7
60 610+5.2 607 £4.3
120 624 £ 6.7 618+ 7.2
180 643+7.5 639+7.8

The counts were carried out with a Thoma-Zeiss cell-counting chamber.
The values obtained in the animals treated with the test preparation do not differ from the normal.

The search for albumin and occult blood in the urines of the treated animals, carried out periodically
during the treatment, gave consistently negative results.

Examination of peripheral blood films, prepared at the end of the treatment with the test preparation,
enabled the mean values of the white cell formula to be worked out for each group, as shown in the
following table.
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TABLE 12

White cell formula of the rabbits in the two experimental groups. Mean values per group = S.E.

Lymphocytes Monocytes Granulocytes
Group % % Neutrophils Eosinophils Basophils
Controls 48.7+1.2 49+0.27 43.5+1.62 1.9+0.05 1.0+ 0.01
Treated 478 +1.7 4.7 £0.30 445+1.72 1.8+0.06 1.2+0.02

The determination of the serum GOT and GPT activities of the animals in the experimental groups was
performed at the end of the period of chronic treatment by taking samples of blood from the marginal vein
of the ear of each animal.

The test was performed with the colorimetric test of the Boehringer Company of Milan. The results
obtained are set out in the following table.

TABLE 13

Serum GOT and GPT activities of the rabbits in the two experimental groups at the end of the chronic
treatment. Mean values + S.E.

Enzymatic Activity Controls Treated
SGOT: mU/ml 32.1+£227 31.5+£2.18
SGPT: mU/ml 17.8 +1.30 16.9£1.32

Analysis of the above results shows no significant differences in the values obtained in the treated
animals compared with those of the controls.

Macroscopical examination of the rabbits, sacrificed by carotid section at the end of the treatment, did not
demonstrate any signs of damage to the organs of the animals subjected to chronic treatment with the
preparation CERNILTON. Entirely normal appearances were found in the liver, kidney, spleen, heart,
lungs, stomach, intestine and genital system.

The fresh weight of the principal organs in reported in the following table.

TABLE 14

Fresh weight of the organs of the rabbits in the two experimental groups. Mean values + S.E.

Group Liver G Spleen G Kidney G Heart G Adrenal mg
Controls 154 + 1.65 1.18+£0.10 14.5+0.19 8.8+ 0.21 195+ 3.9
Treated 148 + 1.07 1.22 £0.09 13.8+£0.17 9.5+0.18 186 + 4.6
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Histological examination was carried out on preparations of the principal organs fixed in formalin and
stained with hematoxylin-eosin. No signs were found of toxicity or poor tolerance of the preparation given.

The relevant findings in the treated animals can be summarized as follows:

Liver: normal structure of the hepatic lobules. Normal liver cells with rounded nucleus in the centre of the
cytoplasm. Normal vascular network and biliary ducts.

Kidney: renal pelvis clear. No cloudy swelling seen in the renal glomeruli or in the proximal or distal
tubules. No interstitial infiltration with small cells seen.

Heart: nothing remarkable.

Adrenal: normal cortex and medulla.

Stomach and intestine: no lesions seen.

CONCLUSIONS:

From the results reported above it can be seen that continued treatment for 180 days with the preparation
CERNILTON has no inhibitory effect on the growth and development of the rabbit. The blood pictures is
not affected, nor are renal of hepatic function. No manifestations of toxicity are seen in the principal
organs.

It is concluded that the preparation CERNILTON is not toxic to the New Zealand rabbit when given orally
even for as long as 180 days.

c) Foetal toxicity

The evaluation of foetal toxicity and the search for possible teratogenic properties of CERNILTON were
carried out by means of two experiments: the first on the Sprague-Dawley rat, and the second on the New
Zealand rabbit. Treatment was given by mouth during the organogenetic period of pregnancy, the test
preparation being administered by gastric intubation in three different doses.

Examination of the foetuses was carried out at birth. Account was taken of their number, their vitality and
their body weight. The skeleton was examined after rendering the soft tissues transparent and staining
the bony tissue with alizarin red. After the end of pregnancy all the animals were sacrificed in order to
look, by direct examination of the walls of the uterine cornua, for possible signs of resorption.

A. Test on the rat

The test was carried out on 40 female and 20 male adult Sprague-Dawley rats. The animals were
distributed in 20 cages each containing 2 females and one male. The mating period lasted for 5 days
during which the males were rotated daily between the cages in such a way that during the mating period
two females were in the company of different males. By this procedure a percentage of pregnancies of 50
to 70% were obtained.

The treatment with the test preparation was started immediately after the end of the mating period when
the females were divided into 4 groups of 10 each. The four groups were constituted as follows:

Group 1: Controls

Group 2: Treated with CERNILTON in a dose of 1/2 tablet/kg by gastric intubation.
Group 3: Treated with CERNILTON in a dose of 1 tablet/kg by gastric intubation.
Group 4: Treated with CERNILTON in a dose of 1.5 tablets/kg by gastric intubation.

The treatment was carried out daily from the first to the 15th day of pregnancy.
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TABLE 15

Foetal toxicity of Cernilton in the rat.

Group 1 2 3 4

Number of Animals per group 10 F 5M 10F 5M 10F 5M 10F 5M
Number of Pregnancies 6 7 5 7

Findings:

Total number of foetuses 67 84 56 77

Mean number of fetuses per litter 11 12 10 12

Mean foetal weight in G 597 6.07 6.15 6.09

Number of live births 67 82 56 76

Number of stillbirths 0 2 0 1

Resorptions 2 0 1 2

Number malformed 0 0 0 0

The results set out in table 15 were subjected to statistical analysis by carrying out a comparison between
the various respective incidences in the 4 experimental groups according to the X2 test. The following
table shows the comparisons made.

TABLE 16

Statistical comparison of the results obtained in the 4 experimental groups.

Parameters Compared Calculated X? Significance

- Pregnancy animals versus non-

pregnant animals 1.7333 Not sig.
- Foetuses per pregnancy 0.0285 Not sig
- Live births versus stillbirths 2.7665 Not sig.
- Resorptions 2.3315 Not sig.

Critical values for 3 degrees of freedom:
P 0.05=7.815 P 0.01=11.345

No significant differences were seen in the number of pregnancies, total number of fetuses, number of
live births and still births, and number of resorptions in the 4 experimental groups. The preparation
CERNILTON therefore shows no foetal toxicity or teratogenic activity in the Sprague-Dawley rat.

B. Test on the rabbit

The test was conducted on 20 adult female New Zealand rabbits that after mating were divided into 4
experimental groups of 5 each. The 4 groups were subjected to the following treatments:
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Group 1: Control

Group 2: Treated with CERNILTON in a dose of 1/2 tablet/kg
Group 3: Treated with CERNILTON in a dose of 1 tablet/kg
Group 4: Treated with CERNILTON in a dose of 1.5 tablet/kg.

The treatment was carried out daily be gastric intubation and continued from the 1st to the 20th day of
pregnancy. The results obtained are reported in the following table:

TABLE 17
Foetal toxicity of CERNILTON in the rabbit.

Group 1 2 3 4
Animals per Group 5 5 5 5
Number of Pregnancies 5 4 4 5
Findings:
Total number of foetuses 43 34 31 37
Mean number of fetuses per litter 8 9 8 7
Mean foetal weight 51.5 497 51.8 50.2
Number of live births 43 33 31 36
Number of stillbirths 0 1 0 1
Number of resorptions 1 0 0 2
Number of malformations 0 0 0 0

In this experiment also the results obtained were subjected to statistical analysis by making a comparison
between the various respective frequencies in the 4 experimental groups according to the X2 test. The
following table reports the comparisons made.

TABLE 18

Statistical comparison of the results obtained in the 4 experimental groups.

Parameters Compared Calculated X? Significance

Pregnant animals versus

non-pregnant animals 2.2222 Not sig.
Foetuses per pregnancy 0.0665 Not sig.
Live births versus stillbirths 2.1210 Not sig.
Resorptions 3.2468 Not sig.
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Critical values for 3 degrees of freedom:
P 0.05=7.815 P0.01=11.345

No significant differences were observed in the number of pregnancies, the total number of fetuses, the
numbers of live births and stillbirths and the number of resorptions in the 4 experimental groups. It is
therefore concluded that the preparation CERNILTON exerts no foetal toxicity or teratogenic activity on
the New Zealand rabbit.

d) Anaphylactic action

The anaphylactic action was studied by means of the technique described by Pasteur — Valery Radot on
page 83 of the treatise “Maladies allergiques”. This technique consists of the intravenous injection of a
suspension of the test preparation, finely dispersed, 48 hours after sensitization with the same
suspension given subcutaneously. A positive response is indicated by hypotensive collapse and
haemorrhagic extravasations in the internal organs of the guinea-pig. The study was carried out on 30
adult guinea-pigs weighing around 500 G. Three subcutaneous injections of suspension of CERNILTON
were given on 3 consecutive days. Subsequent injection intravenously of the suspension diluted 1/100 did
not give rise, in the pre-treated guinea-pig, to manifestations of collapse. The internal organs of the
animals, on examination at autopsy, did not show manifestations of haemorrhage.

In consequence of this sensitization phenomena on the part of the test preparation can be excluded,
inasmuch as no greater incidence of anaphylactic phenomena is to be expected than may be found with
any category of drug.

CONCLUSIONS

Given the consistently negative results of the tests of acute, chronic and foetal toxicity, the absence of
anaphylactic action and the consistent inhibitory activity on the inflammation produced in two tests
(carrageenin-induced oedema and cotton pellet granuloma) it can be concluded that the preparation
CERNILTON can provide excellent results in its proposed clinical use as an anti-inflammatory agent.

Bologna 16 Apr, 1971.
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Introduction

Mixed hormones, consisting of androgens and estrogens, are commonly used for pharmacotherapy of
hypertrophy.

The drug under study here is a non-hormonic preparation developed by AB Cernelle (Sweden), called
CERNILTON, which is a mixture of two components, one being the oily substance Cernitin GBX and the
other the water-soluble substance Cernitin T60. The two substances, contained at a ratio of 1:20, are
extracted from several kinds of pollens admixed in definite proportions, after decomposition of allergens.

The subjects covered by the present study are as follows:
1. Observation of Symptoms (mice)

Influence on Spontaneous Movements (mice)

Influence on Blood Pressure and Respiration (cats)

Influence on Smooth Muscles (guinea pigs)

Diuretic Action (rats)
Anti-Inflammatory Action (rats)

NoohkwhN

Materials and Methods of Experiments
1. Observation of Symptoms

Animals were ddN strain healthy male mice with
body weight of 20—25 g, each group consisting
of 10 animals. The dose given was 20 times the
maximum dose in human body (60 kg) both for
GBX and T60 (GBX 8 mg/kg, T60 160 mg/kg).
GBX was suspended in 0.1 N NaOH and 1%
Tween 80 while T60 dissolved in 0.9% NaCl.
Both substances were administered
intravenously to the tail at a speed of 0.5 ml/min.

Observation was made as to general symptoms
for 60 minutes after administration and

Antigen-Antibody Reactions (guinea pigs)

thereafter as to both general symptoms and
death occurrences.

2. Influence on Spontaneous Movements

Animals, were ddN strain healthy male mice with
body weight of 20—25 g, each group consisting
of 10 animals. Spontaneous movements were
determined by means of a revolving activity
wheel with a diameter of 20 cm and a width of 5
cm, and the volume of spontaneous movements
was judged by frequency of revolution. The
value obtained during the 10 minutes before
administration was used as the control, and the
determination was carried out every 10 minutes
over a period of 90 minutes after administration.
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Mice with values less than 70 revolutions per
minute were excluded from the experiment.

GBX was suspended in 1% Tween 80 while T60
dissolved in 0.9% NaCl to make the doses 50,
100, 200 and 500 mg/kg/10 ml. The sample
drugs were given by the oral route.

3. Influence on Blood Pressure and Respiration

After anesthetization with Pentobarbital Na at a
dose of 40 mg/kg intravenously, cats (1—3 kg)
were fixed in a dorsal position and changes in
blood pressure recorded on smoked paper by
means of a cannula and mercury mannometer
previously inserted into the carotid artery;
respiration was recorded simultaneously by
means of a cannula and tambour inserted into
the trachea.

GBX, an acidic oily substance, was alkalized to
a pH of about 8.5 with 0.1 N NaOH to make
intravenous administration possible. For use of
the control another 0.1 N NaOH solution with the
same pH was prepared. The sample drugs were
administered through a vinyl tube previously
inserted into the cosal vein. ECG was taken by
leading from the chest both before and after
administration.

4. Influence on Smooth Muscles

Influence was examined by means of the
Magnus method on the isolated intestine, uterus
and bronchus of guinea pigs and the isolated
prostate of rats.

5. Diuretic Action

Animals were Donryu strain healthy male rats
with body weight of 120—150 g bred under
controlled conditions, each group consisting of 3
animals. The animals were housed separately in
metabolic cages and fasted for 18 hours, and
then urination was forced by finger pressure
applied to the lower abdomen just before
experiment. 0.9% NaCl was administered orally
at a dose of 20 ml/kg while sample drugs at
doses of 50, 100 and 500 mg/kg, GBX
suspended in 1% Tween 80 and T60 dissolved
in 0.9% NaCl. The volume of urine voided in 3

Pharmacological Studies of Cernilton Cernitin GBX and Cernitin T60

hours after administration plus that voided
compulsorily was taken as the total volume of
urine.

6. Anti-Inflammatory Action

Studies were made by means of a method using
croton oil and egg albumin as inflammation-
inducing substances, combined with the filter
paper-pellet method. Phenylbutazone
(Irgapyrine, FB) was used as the control drug.

a. Method using croton oil and egg albumin:
Animals were Donryu strain healthy male rats
with body weight of 150—200 g bred under
controlled conditions (room temperature 25 + 1°
C, humidity 55 + 5 %), each group consisting of
6 animals. The animals were employed without
anesthetization. Inflammation-inducing
substances used were 1% croton oil (diluted
with olive oil) and 10% egg albumin; they were
given at a dose of 0.1 ml/body to the rt. heel
subcutaneously to induce edema. Edema-
suppressing effects were judged by the swelling
rate, which was obtained from measurement of
swelling with a caliper 6 times (0.5, 1, 2, 3, 5, 24
hours). The sample drugs were given orally one
hour before administration of the inflammation-
inducing substances.

b. Filter-paper-pellet method: Animals were
Donryu strain healthy male rats with body weight
of about 130 g bred under controlled conditions
(room temperature 25 £ 1° C, humidity 55 + 5
%), each group consisting of 6 animals. After
anesthetization with ether, the hair was clipped
of the lumbar area and the skin incised to a
length of 1—1.5 cm slightly to the right of and
along the median line. Following insertion to the
back site of filter paper (Toyo Roshi No. 2 cut in
roud form with weight of 3 mg) sterilized with dry
heat at 120° C for 40 minutes, button suture was
performed and the sample drugs administered
for 4 days. The filter paper was removed 5 days
after insertion and then weighed, both
immediately after difference in weight was taken
as the weight of the exudates and used as a
guide to judgment of the degree of inflammation.

7. Anti-gen Antibody Reaction
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a. Sensitization by intraperitoneal administration:
Animals were divided into two groups, each
consisting of 5 healthy male guinea pigs with
body weight of 350—450 g bred under
controlled conditions. The animals were
sensitized with GBX (dissolved in 0.1 N NaOH,
pH 8.5) in one group and with T60 (dissolved in
0.9% NaCl) in the other at a dose of 50 mg/body
every other day 3 times in all. Three weeks after
the last administration, the sample drugs were
administered to a dose of 10 mg/body via the
penis vein, and observation was made as to
symptoms and death occurrences.

b. Sensitization by oral administration: As
CERNILTON is given by the oral route in clinical
use; sensitization was carried out through this
route. Animal groups were set up in the same
manner as in the case of intraperitoneal
administration. Administration was carried out
with T60 only, which was given at doses of 1
and 2 g/body every other day 3 times in all.
Three weeks after the last administration T60
was administered via the penis vein at a dose of
30 mg/body, and observation was made as to
symptoms and death occurrences.

Results of Experiments
1. Observation of Symptoms (mice)

a. GBX Administration Group: No abnormal
symptoms or death occurred In the 0.1 N NaOH
suspension group or in the 1% Tween 80
suspension group.

b. T60 Administration Group: As in the GBX
administration group, abnormal symptoms or
death occurred in no cases.

2. Influence on Spontaneous Movements (mice)

Since mice would normally show very unstable
reactions in the immediate post-administration
phase, only the values obtained after a lapse of
5 minutes were employed for evaluation. Value
so obtained were expressed in percentage, with
the control value (obtained before
administration) taken as 100.

Pharmacological Studies of Cernilton Cernitin GBX and Cernitin T60

a. GBX Administration Groups (Fig. 1):
Spontaneous movements were decreased by
25% at 15 minutes in the control group (1%
Tween 80 10 ml/kg), decreasing further with
lapse of time. With administration of GBX at
doses of 50 and 100 mg/kg, the movements
were decreased by 20—25% at 15 minutes,
thereafter following a course similar to that of the
control group. The 200 and 500 mg/kg groups,
too, showed a similar tendency, and there was
no group which registered significantly less
suppression than the control group. Abnormal
behavior or side-effects were not noted.

b. T60 Administration Groups (Fig. 2):
Spontaneous movements were decreased by
40% at 15 minutes and by 70% at 75 minutes in
the control group receiving 0.9% NaCl at a dose
of 10 ml/kg. With administration of T60 at doses
of 50, 200 and 500 mg/kg, the movements were
decreased by 30—40 % at 15 minutes,
decreasing further with lapse of time. At a dose
of 100 mg/kg, the suppression was marked in
the beginning as compared with the 200 and
500 mg/kg groups, but then showed a
recovering tendency after 75 minutes. Generally
speaking, the degree of suppression was of the
same between the T60 and control groups or
slightly lower in the former. No abnormal
behavior or side-effects were observed.

3. Influence on Blood Pressure and Respiration
(cats)

a. Influence of Solvent 0.1 N NaOH (Figs. 3, 4):
With intravenous administration of 0.1 N NaOH
(pH 8.5) at doses of 0.1, 0.3 and 0.5 ml/kg, the
blood pressure was lowered by 1.5, 2.6 and
8.4%, respectively, after a temporary rise. The
lowering, however, was also temporary. As to
respiration, only slight excitement was noted in 3
of 6 cases of the 0.5 ml/kg groups. Changes in
ECG were insignificant.

b. Influence of GBX Figs. 5, 6, 7, 12): With
administration of GBX at doses of 0.1, 0.3, 0.5
and 1 mg/kg, the blood pressure was only
slightly lowered (1—3%) after a temporary rise
(1—3%), with no significant changes in
respiration of ECG. At doses of 3, 5, 10 and 20
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mg/kg, the pressure was lowered by 6, 8, 14 and
24%, respectively, after a slight temporary rise
(average 0.6—2.4%), the duration being
proportionate to dosage, about 5 minutes in
case of the 20 mg/kg group. Influence on
respiration was insignificant at doses of 3 and 5
mg/kg. At a dose of 10 mg/kg 2 of 5 cases
showed a slight degree of excited respiration,
while at a dose of 20 mg/kg all cases showed
slight to moderate degrees of excited
respiration. Electrocardiographically, only the 20
mg/kg group showed an increased heart rate
(4.3%) immediately after administration. This
occurred only in one of 5 cases; in the other 4
cases the rate remained unchanged or was
decreased (average 5.7%).

c. Influence of T60 (Figs. 8, 9, 10, 11, 12):
Influence was stronger with T60 than with GBX
both on blood pressure and respiration. With
intravenous administration in doses of 0.1, 0.3,
0.5, 1, 3, 5, 10, 20, 30 and 50 mg/kg, the blood
pressure was transiently raised (0.5—5.6%),
with degrees not necessarily proportionate to
dosage. Subsequently, however, the pressure
was lowered by 13.1, 17.5, 34.1, 43.4, 49.5,
55.3, 56.4, 62.1, 69.5 and 65.2%, showing a
dose-response correlation. The lowering effect
was only transient at doses of 0.1—3 mg/kg, but
at higher doses (5, 10, 20, 30, 50 mg/kg) the
effect was lasting, about 5 minutes at doses of
30 and 50 mg/kg, and the pressure was lowering
proportionally to dosage. Effects on respiration
were practically nil or extremely slight at doses
of 0.1—0.5 mg/kg, but at doses of 1—20 mg/kg
an excited respiration proportionate to dosage
was noted. At still higher doses (30 and 50
mg/kg) the degree of excitement ranged from
moderate to intense, though death due to
dyspnea occurred in no cases.

Electrocardiographically, no appreciable
changes were noted at doses of 5 mg/kg and
below, while at doses of 10, 20, 30 and 50
mg/kg the heart rate was shown to be unsteady
in the immediate post-administration phase,
decreasing in some cases (2 cases, average
58%) and increasing in others (3 cases, average
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19%). Changes in wave shapes were not
significant.

4. Influence on Smooth Muscles

1) Influence on Isolated Intestine, Uterus and
Bronchus (guinea pigs)

a. Influence of GBX: Though only slightly,
spontaneous movements were enhanced in the
smooth muscles of the intestine and uterus at
concentrations of 10—* g/ml and higher (final
concentrations). Spastic action was not noted.

b. Influence of T60 (Figs. 13, 14, 15): At a
concentration of 10—° g/ml a slight degree of
spasm was noted in the intestine and uterus,
while at cocentrations of 10— g/l and higher a
definite spastic action was noted. On the other
hand, rise in tonus of the bronchial muscle was
observed at a concentration of 10—3 g/ml.

2) Influence on Isolated Prostate (rats)

a. Influence of GBX (Fig. 16): Influence on the
prostate was not revealed at all at
concentrations of 10—2 g/ml and lower.

b. Influence of T60 (Fig. 16): At concentrations
of 10— g/ml and lower, T60 exerted no spastic
action on the prostate; but the action was noted
at a concentration of 10— g/ml the degree being
about the same as those observed with Ach 10—
—10—% g/ml and BaCl2 2 X 10—.

5. Diuretic Action (rats)

Sample drugs and 0.9% NaCl were given by
mouth and observation was made as to the
volume of urine excreted.

a. Influence of GBX (Table 1): With oral
administration of 1% Tween 80 at a dose of 5
mi/kg (control), the urinary volume at 3 hours
was 1.46 ml on the average. With GBX at doses
of 50, 100 and 500 mg/kg the volume (1.43,
1.40, and 1.26 ml) was slightly lower than the
control and tended to decrease as the dosage
was increased. Hence, GBX exerts no diuretic
action.
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b. Influence of T60 (Table 1): With oral
administration of 0.9% NaCl (control), the
urinary volume at 3 hours was 1.28 on the
average. At doses of T60 50, 100, and 500
mg/kg the volume was 1.15, 1.35 and 0.70 ml,
with no diuretic action.

6. Anti-Inflammatory Action (rats)
1) Effects on Croton QOil-Induced Edema

a. Croton oil-induced edema (Table 2): Edema
due to croton oil varied little in terms of swelling
rate up to 5 hours. Thereafter, it increased with
time, showing an increase of 50—55% at 24
hours.

b. Effects of GBX (Table 2): Suppressive effects
on croton oil-induced edema were not observed
at all from 0.5 to 2 hours at oral doses of GBX
100, 200 and 500 mg/kg. At doses of 100 and
500 mg/kg the swelling rate was increased with
time, whereas at a dose of 200 mg/kg the rate
was decreased by 6, 7 and 12% at 3, 5 an 24
hours over the control, with significant difference
at a risk rate of 5% at 24 hours (Table 10).

c. Effects of T60 (Table 3): Suppressive effects
on croton oil-induced edema were not noted at
all with T60 at a dose of 100 mg/kg. At doses of
200 and 500 mg/kg edema was suppressed by
14 and 7% at 0.5 hour, 12 and 9% at 1 hour, 6
and 4% at 3 hours, 6 and 2% at 5 hours, and 7%
at 24 hours (500 mg/kg group only) over the
control, with significant difference at a risk rate
of 5% between the 200 mg/kg and control
groups at 0.5 and 1 hour (Table 10).

2) Effects of Albumin-Induced Edema

a. Effects of GBX (Table 4): Albumin-induced
edema was suppressed by 9% at 5 hours at a
dose of 100 mg/kg and by 11% at 0.5 hour at a
dose of 500 mg/kg over the control, but no
significant difference was noted at either dose.
At a dose of 200 mg/kg suppressive effects were
scarcely noted up to 5 hours. On the other hand,
at 24 hours, all groups showed a suppression of
9—10% with significant difference at a risk rate
of 1% against the control (Table 10).
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b. Effects of T60 (Table 5): With administration
of T60 at doses of 100, 200 and 500 mg/kg, the
swelling rate tended to increase with dosage.
Hence, T60 exerts no suppressive action on
albumin-induced edema.

3) Effects Observed by Means of Filter-Paper-
Pellet Method

a. Effects of GBX (Table 6): With oral
administration of 1% Tween 80 at a dose of 5
ml/kg (control), the weight of granuloma was
163.2 mg on the average. With administration of
GBX, the weight tended to decrease as the
dosage was increased, the values being 83.1,
80.7 and 74.9 mg for the 100, 200 and 500
mg/kg groups, respectively, or 50.9, 49.4 and
45.9%, taking the control value as 100. No
significant difference, however, was noted
between these and the control groups at a risk
rate of 5%.

The average weight of dry granuloma (150°C,
40 minutes) was 20.0, 10.8, 13.8 and 12.6 mg
for the control, 100, 200 and 500 mg/kg groups,
respectively. Expressed in percentage, the
values were 100, 54.0, 69.0 and 63.0%, with the
control taken as 100.

b. Effects of T60 (Table 7): The average weight
of granuloma on oral administration of 0.9%
NaCl at a dose of 5 ml/kg (control) was 139.2
mg. On the other hand, with administration of
T60 at doses of 50, 100, 200 and 500 mg/kg, the
weight was 73.3, 40.2, 46.3 and 73.8 mg, or
52.7, 28.9, 33.3 and 53.0%, taking the control as
100. While the difference was insignificant
between the control and the 50 and 500 mg/kg
groups, it was significant at a risk of 5% between
the control and the 100 and 200 mg/kg groups
(Table 11).

The weight of dry granuloma was 20.5 mg for
the control and 11.0, 6.5, 9.1 and 12.1 mg for
the 50, 100 and 500 mg/kg groups, i.e. 53.7,
31.7, 44, 4 and 59.0%, taking the control as 100.
The values were relatively low in the 100 and
200 mg/kg groups.
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c. Effects of GBX + T60 (Table 8): GBX and
T60 were mixed at a ratio of 1:1 and given
orally. At doses of 25 mg + 25 mg, 50 mg + 50
mg, 100 mg + 100 mg, 200 mg + 200 mg and
500 mg + 500 mg, the average weight of
granuloma was 105.2, 87.3, 77.3, 105.0 and
110.5 mg, while the control (1% Tween 80 5
mi/kg) was 163.2 mg. Taking the control as 100,
the values were then 64.5, 53.5, 47.4 and
66.7%, with no significant difference between
the control and experimental groups.

The average weight of dry granuloma was 20.0
mg for the control group and 16.0, 11.3, 11.5,
13.5 nd 15.6 mg for the experimental groups, or
80.0, 56.5, 57.5, 67.5 and 78.0%, taking the
control as 100.

d. Effects of Phenylbutazone (PB) (Table 9):
With oral administration of PB at doses of 100
and 200 mg, the average weight of granuloma
was 86.2 mg (average of 5 cases) and 62.6 mg.
Taking the control as 100 (163.2 mg: average of
6 cases), the values were then 52.8 and 38.4,
respectively, with significant difference at a risk
rate of 5% (Table 10).

The average weight of dry granuloma, on the
other hand, was 20.0 mg for the control group
and 17.6 and 20.3 mg for the PB 100 and 200
mg/kg groups, or 88.0 and 101.5%, respectively.

The anti-inflammatory effect was approximately
of the same degree between the T60 and GBX
T60 groups and the PB groups, or slightly higher
in the former groups. Toxicity was higher with
PB. With PB at doses of 100 and 200 mg/kg,
death occurred in one out of 6 cases in each
dose group, while with GBX, T60 and GBX +
T60 there were no such occurrences.

e. Weight of exudates (Table 11, Fig. 17): The
difference in weight between granuloma and dry
granuloma was taken as the weight of exudate
and used as a guide to judgment of anti-
inflammatory effects.

With GBX at doses of 200 and 500 mg/kg, the
values were lower than the control, though the
difference was insignificant. With T60 at doses
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of 200 and 500 mg/kg and PB at a dose of 200
mg/kg, the difference was significant at a risk of
10% against the control.

7. Antigen-Antibody Reactions (quinea pigs)
1) Sensitization by Intraperitoneal Route

a. Sensitization with GBX: Animals were allowed
to assume free positions immediately after
provocative administration, but not abnormal
symptoms were observed and death occurred in
no cases even after 24 hours.

b. Sensitization with T60: One out of 5 cases
died on the 18th day after commencement of the
experiment, and therefore observation was
made only in 4 cases. All 4 cases showed
intermittent coughing 1—4 times from about one
minute after provocative administration. One
case developed persistent dyspnea; it gradually
weakened and eventually died after 24 hours.

In case of albumin shock, death usually occurs
in 2—3 minutes. Since with T60 a longer time
was required, and since a sudden lowering of
pressure was noted on intravenous
administration of T60, it is difficult to say that the
death was due to shock. Nevertheless, a slight
shock symptom was clearly observed.

2) Sensitization by Oral Route

At doses of 1 and 2 g/body there were observed
no abnormal symptoms or only slight coughing,
and death occurred in no cases.

Summary

Results obtained above may be summarized as
follows.

1. With intravenous administration of GBX and
T60 at a dose 20 times the maximum dose in
human body (60 kg), there occurred neither
abnormal symptoms nor death in mice.

2. With oral administration of GBX and T60 at
doses of 50, 100, 200 and 500 mg/kg,
spontaneous movements, as determined in mice
by means of a revolving activity wheel, showed
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no suppression. Abnormal behavior was not
observed, either.

3. With intravenous administration of GBX at
doses of 0.1—1.0 mg/kg, the influence on blood
pressure was only slight, while at doses of 3, 5,
10 and 20 mg/kg there occurred a pressure
lowering proportionate to dosage (6—24%) after
a transient rise (average 0.6—2.4%). The effect
was lasting, about 5 minutes at a dose of 20
mg/kg. With intravenous administration of T60 at
doses of 0.1, 0.3, 0.5, 1, 3, 5, 10, 20, 30 and 50
mg/kg, the blood pressure lowered, after a
transient rise (average 0.5—5.6%), by 13.1,
17.5, 34.1,43.4, 49.5, 55.3, 56.4, 62.1, 69.5 and
65.2%. There was noted a correlation between
the pressure lowering and excited respiration.
The effect was transient at doses of 3 mg/kg and
below while lasting (proportionate to dosage) at
higher doses, about 5 minutes at doses of 30
and 50 mg/kg.

4. With intravenous administration of GBX at a
dose of 10 mg/kg, a slight degree of excited
respiration was noted. At a dose of 20 mg/kg the
degree ranged from slight to moderate.

5. With intravenous administration of T60,
respiration was slightly excited at doses of 0.5
mg/kg and below. The degree, however,
increased with dosage, ranging from moderate
to intense at doses of 30 and 50 mg/kg, through
death due to dyspnea occurred in no cases.

6. ECG changes were not marked with GBX.
With T60 at doses of 10—50 mg/kg, bradycardia
(58% at 50 mg/kg) or tachycardia (19% at 50
mg/kg) was noted immediately after
administration. No marked changes, however,
were noted in the wave shapes.

7. With GBX at a high concentration (10—*
g/ml), spontaneous movements of the intestine
and uterus were enhanced in guinea pigs;
spasms were not caused. With T60 enhanced
spontaneous movements of slight spasm was
noted at a concentration of 10—° g/ml, and at a
high concentration of 10— g/ml the tonus was
definitely increased. The tonus of the bronchus
was increased only at an extremely high
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concentration of 10— g/ml (T60). The isolated
prostate of rats showed increased tonus only at
a high concentration of T60 (10—3 g/ml).

8. At dosesof 500 mg/kg and below, oral
administration of GBX and T60 exerted scarce
diuretic action in rats.

9. Croton oil-induced edema was not
suppressed with GBX at doses of 100, 200 and
500 mg/kg up to 5 hours after administration.
Suppression was noted only at a dose of 200
mg/kg at 24 hours. T60, too, showed
suppressive effects only at a dose of 200 mg/kg,
with significant difference against the control at
0.5 and 1 hour.

Albumin-induced edema was suppressed at 24
hours with GBX at doses of 100, 200 and 500
mg/kg. The effect, however, was not observed
with T60.

10. While by means of the filter-paper-pellet
method anti-inflammatory effect was not
revealed with GBX, it was noted with T60 at
doses of 100 and 200 mg/kg. With GBX + T60
mixed at a ratio of 1:1, the effect was not
observed.

Anti-inflammatory effect was approximately of
the same degree between the T60 and GBX +
T60 groups and the FB group, or slightly higher
in the former groups. Toxicity was lower also in
the former groups.

11. Anaphylaxis did not occur with GBX. With
T60 coughing occurred in all 4 cases, one of
which died of dyspnea subsequently.
Sensitization by the oral route induced no
specific abnormal symptoms.

Discussion

What may give rise to questions is the lowering
of blood pressure and anaphylaxis seen with
T60 and, possible, the action on smooth
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muscles. The central depressing action was not
revealed.

While diuretic action was not noted here, in
another experiment the urinary volume was
slightly increased after prolonged administration.

Suppressive action on croton oil-induced edema
was noted with GBX and T60 at a dose of 200
mg/kg, the former at 24 hours and the latter at
one hour after administration. On the other
hand, suppressive action on albumin-induced
edema was noted at 24 hours with GBX. By
means of the filter-paper-pellet method,
suppressive action was noted with T60, the
degree being about the same as that with
Phenylbutazone while the toxicity being much
lower. This point may well be included in the
mechanism of action of this drug in the
treatment of prostatitis and prostatic hypertrophy
since, as revealed in our earlier study on its
subacute and chronic toxicity, the drug can
reduce the weight of the prostate without
affecting generation of sperms even at small
doses.

With intravenous administration of this drug at a
dose of 10 mg/kg, the blood pressure may be
lowered by about 50 mm Hg, due possibly to the
1% content of potassium in T60. In practice,
however, such problem would not occur since
clinically the drug is administered by the oral
route.

Although GBX will not induce anaphylactic
shock by itself, it may cause a mild degree of
anaphylaxis at a probability of 25%, if given
intravenously at a dose of 10 mg/kg after
sensitization with T60 subcutaneously. This
danger, however, is extremely remote since the
drug produces no abnormal symptoms by the
oral route and furthermore it is already
confirmed as having practically no antigenicity or
sensitinogenicity (Kimura et al., Bacteriological
Dept., Nippon Medical College, “Immuno-
Serological Studies of Cernitin GBX and Cernitin
T60”).
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Influence on smooth muscles occurs only at high
concentrations of T60 (10— g/ml and higher),
which may also be due to the presence of 1%
potassium in T60.

Conclusions

1. With intravenous administration of GBX and
T60 at a dose of 20 times as much as the
maximum dose in human body, there occurred
no abnormal symptoms in mice. Neither was
influence noted on spontaneous movements in
mice with oral administration of GBX at a dose
63 times of T60 60 times as much as the
maximum dose in human body.
2. The blood pressure was lowered
proportionally to dosage after a transient rise
both with GBX and T60. The degree of lowering,
however, was greater with T60, by 6—24% with
GBX at doses of 3—20 mg while by 13.1—
69.5% with T60. The pressure was lowered for 5
minutes. Bradycardia and tachycardia were
noted with T60, but ECG was not markedly
changed.

3. Even on smooth muscles the influence was
greater with T60. While spontaneous
movements of the intestine were enhanced in
guinea pigs with GBX at high concentrations,
with T60 spasm occurred and the bronchial
muscle and prostate increased in tonus.
4. Diuretic action was not observed in rats,
though observable by prolonged administration.
5. Croton oil-induced edema was suppressed at
a dose of 200 mg/kg both with GBX and T60,
the former at 24 hours and the latter at one hour
after administration. Suppression of albumin-
induced edema was noted with GBX, while by
means of the filter paper-pellet method
suppressive action was noted with T60.
6. The risk of anaphylactic shock was about
25% in guinea pigs. The danger, however, is
extremely remote since the drug causes no
abnormal symptoms by the oral route and since
immunologically it is confirmed as having
practically no antigenicity or sensitinogenicty.
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Table 1. Diuretic Action of GBX and T60

After Premedication with 0.9% NaCl 20 ml/kg

Sample Drugs Body Weight Urlng%/ ?]/roslume Average
1% Tween 80 ]gg lig 1.46
5 ml/kg P.O. 158 1'42 ’
Cernitin GBX b T 143
50 mg/kg P.O. 113 1.45 '
Cernitin GBX 128 1?2 1.40
100 mg/kg P.O. 135 1'25 ’
Cernitin GBX 1‘21? 13(2) 1.6
500 mg/kg P.O. 112 1'15 ’
0.9% NaCl 124 35 1.28
5 ml/mg P.O. 134 130 '
Cernitin T60 I bas 15
50 mg/kg P.O. 130 1:25 '
Cernitin T60 1o e 135
100 mg/kg P.O. 124 1'54 ’
Cernitin T60 132 0.65
152 0.4 0.70
500 mg/kg P.O. 128 0.80
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Table 2. Effects of GBX on Croton Oil — Induced Edema (rats)

Drug/Time 1% Tween 80 Cernitin GBX (mglkg P.O)
(hr) 5 ml/kg P.O 100 200 500
Control 470+0.18 4.80+0.18 479+0.18 4.51+£0.52
0.5 6.33£0.45 6.44 +0.42 6.43 £0.21 6.58 + 0.50
1 6.33 £ 0.49 6.64 + 0.53 6.43 £ 0.28 6.48 £ 0.71
2 6.20 £ 0.40 6.59 £ 0.56 6.45 £ 0.06 6.42 £ 0.56
3 6.48 £ 0.57 6.59 £ 0.57 6.32 £ 0.42 6.31 £0.37
5 6.68 £ 0.49 6.90 £ 0.60 6.47 £ 0.51 6.51 £ 0.37
24 7.29+0.40 7.38£0.42 6.84 £ 0.28 17.18 £ 0.41
unit: {mm) x *S.D.
Q——0 : t % Tween 80.5 mikkg P.O
50 L] ® - Cermitin GBX 100 mgikg P.O
a— a4

——  Syelling Rate {%)

50

A

22

A

1 \

: Camitin GBX 200 mg'kg P.O

A Cerailin GBX 500 mglkg P.O

A

/ g
\k______‘\"l//%) 4

o
/g}{g'}é—é-/A

T

0.5

——m

i 2
Time {(he)
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Table 3. Effects of T60 on Croton Oil — Induced Edema (rats)

—

Swaelling Rats (%)

Drug/Time 0.9% NaCl Cernitin T60 (mg/kg P.O)

(hr) 5 ml’kg P.O 100 200 500
Control 4.67 +0.22 4.67 +0.29 476 +0.15 4.60+0.19
0.5 6.74+0.28 6.68 + 0.24 6.27 + 0.47 6.33+0.35
1 6.83 + 0.36 6.74 +0.21 6.41 +0.28 6.36 +0.20
2 6.57 +0.31 6.58 + 0.21 6.32 +0.27 6.20 £ 0.26
3 6.50 + 0.29 6.48 +0.28 6.37 +0.29 6.23+0.20
5 6.48 +0.26 6.63 +0.26 6.35+0.34 6.34 +0.26
24 7.14 £0.49 7.10 £ 0.41 7.39 +0.09 6.75 + 0.66

unit: (mm) X S.D;
80 o G . 08% NaC! 5 mikg P.O

® : Cernitin T60. 102 ma/kg P.O
4 : Carnitin T60, 200 mgikg P.O
4 - Cernitin T6D. 500 markg P.C

A
A

oL
| <
0 a
%M:s‘&a \9><;/
a | ST
A/_/A ‘ﬁ——q::,_.'_':a—A —
/
] 1 1 i 1 1
05 I 2 3 5 24

R Time (hr.}
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Table 4. Effects of GBX on Albumin — Induced Edema (rats)

Drug/Time 1% Tween 80 Cernitin GBX (mg/kg P.O)
(hr) 5 ml’kg P.O 100 200 500
Control 4.55+0.15 4.80 £ 0.09 4.73 £0.09 4.70+0.28
0.5 7.21+£0.71 7.52+0.26 7.39+0.15 6.98 +0.89
1 7.12+0.29 7.28+0.34 7.27 £0.40 7.09+0.78
2 7.08+0.15 7.20 £ 0.51 7.27 £0.38 7.05+0.55
3 7.03+£0.32 7.16 £0.39 7.25+0.30 7.27 +£0.50
5 6.96 £ 0.27 6.92 £ 0.46 7.11+£0.26 6.98 + 0.61
24 5.70+0.13 5.50 £0.25 5.46 £0.23 5.42 +0.30
unit: [mm) X +S.0.
< O - 1% Tween 805 mlkg P.O
. o : Cemniin GB8X 100 mgkg P.O
80 & 4 ; Cernitin GBX 200 mgtkg P.O
A 4 ; Cernitin GBX 500 mglkg P.O
ey a
= A~ Q
6-: "‘_—~.“\ f
o ©
o
o
o
E
° o
7
'y
] N
1 [ i 1 1 RIS S
0.5 1 2 3 5 24
—amy Time {hr.)
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Table 5. Effects of T60 on Albumin — Induced Edema (rats)

Drug/Time 0.9% NaCl Cernitin GBX (mg/kg P.O)
(hr) 5 ml’kg P.O 100 200 500
Control 4.88 £ 0.26 4.74 £0.08 453 +£0.25 4.55 +0.33
0.5 7.43+0.52 7.24 +0.69 6.96 + 0.68 7.06+0.74
1 7.31+£0.31 7.08 £0.30 7.21+0.43 7.26 +0.69
2 7.42+0.34 7.07 £0.29 7.18 £ 0.47 7.28 +0.50
3 7.09+£0.41 7.04 £0.40 7.07 £0.55 7.18 £0.38
5 6.82 +0.32 6.76 + 0.35 6.84 +0.37 6.82 + 0.41
24 5.17+£0.16 5.28 £ 0.31 5.51+0.42 5711042
unit: {mm) X 8.
e} O : 09°% NaCi 5 mikg P.O
80 - L] ® : Cemitin T60. 100 mgrkg P.O
B, 1 Cemitin TH0. 200 mgrkg P.O
A h ¢ Cemitin T60. 500 markg P.O
-
o A \N;_A\N
£ S ——
g \_0\-\\\
= T
: \
w
A
4
°
i | 1 L | L
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e Time (hr1.)
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Table 6. Anti-Inflammatory Action of GBX by Means of Filter Paper-Pellet Method (rats)

Granuloma Dry Granuloma
NO 1% Tween Cernitin GBX (mglkg P.O) 1% Tween Cemitin G BX (mg/kg P.O)
80 5 mlkg 80 5 ml/kg
P.O 100 200 500 P.O 100 200 500
1 57.5 34.0 128.5 68.5 12.0 5.5 225 12.5
2 193.5 146.5 65.0 70.0 225 15.0 10.5 12.0
3 348.5 42.0 43.0 57.5 40.5 7.0 9.5 11.0
4 57.5 75.5 24.5 114.0 9.0 11.5 6.5 17.5
5 96.0 134.5 86.5 105.0 12.5 17.0 14.0 16.5
6 226.0 166.0 136.0 345 23.5 8.5 19.5 6.0
X 163.2 £+ 46.9 88.4+19.2 80.7+184 | 749+122 | 20.0+4.8 10.8+1.9 13.8+25 126+1.7
+S.E
unit: (mg)
Average waight of granuloma Average woight of dry granuioma
182?2 * 459
100} 100
5 5
) =
z 9 5 sop
0 0
5ml 103 200 500 S mi W0 200 500
Tween Cernitin Tween Caratin ]
[ 80 | | GBX mgkg P.O 80 | |GBX mgikg P.O
l4|Page
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Table 7. Anti-Inflammatory Action of T60 by Means of Filter Paper-Pellet Method (rats)

Granuloma Dry Granuloma
NO 0.9% NaCl Cernitin T60 (mglkg P.O) 0.9% NaCl Cernitin T60 (mglkg P.O)
5 mlkg 5 mlkg
P.O 50 100 200 500 P.O 50 100 200 500
1 288.5 66.0 41.0 95.5 46.0 37.0 8.5 7.0 17.0 8.5
2 77.0 63.0 31.5 31.0 73.5 11.0 11.5 5.5 7.5 12.5
3 67.0 86.0 25.0 21.0 71.0 9.5 11.5 4.5 5.0 11.5
4 299.5 73.5 44.0 51.0 63.5 47.0 11.0 6.5 10.0 11.0
5 53.5 75.0 46.0 37.5 82.0 8.5 12.0 70 7.0 12.0
6 77.5 76.5 53.5 415 106.5 14.5 11.5 8.5 8.0 17.0
7 111.5 16.0
X 139+405 | 73.3+3.3 | 40.2+4.2 | 46.3+10.7 73.8+8.2 20.5+57 11.0+£0.5 6.5+0.6 9.1+1.7 121+1.1
+ 8.
unit: {mg)
Average weight of granuloma Average weight of dry granutoma
3
lflﬁt 40.8
100; rT‘ 0o
00 £ BT
= =
S mb 50 100, 200. 500 Sml 30 100 200, S00.
[049 v;] [r,-umtin TGO 03 % Carnitin T6D
NaC? sghg P.O NaCl mofkg PO
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Table 8. Anti-Inflammatory Action of T60 + GBX

Granuloma
NO 1% Tween Cernitin T60 + GBX (mg/kg P.O)
80 5 mlkg
P.O 25+ 25 50 + 50 100 + 100 200 + 200 500 + 500
1 57.5 134.0 53.0 30.0 64.0 102.0
2 193.5 64.0 57.0 64.0 76.0 49.0
3 348.5 90.0 45.5 114.5 130.5 121.0
4 57.5 111.0 139.5 97.0 116.5 106.0
5 96.0 85.0 122.5 80.5 139.0 146.0
6 226.0 147.0 106.5 77.5 104.0 139.0
X 163.2 £ 46.9 105.2+12.8 87.3+16.5 77.3+11.8 105.0 £ 12.2 110.5+14.2
+S.E
unit; (mg)
Average raighl of grandema
T
T
1632 = 46.2
Ui
160
= w}
=
2
o
5wl 2% 80 DO M3 %0
R
2. S0, 0B 200, 5%
Twun\ . Te
Cemilin + {wglbg PCI
[ % J [ aex ]
16| Page

Pharmacological Studies of Cernilton Cernitin GBX and Cernitin T60



by Means of Filter Paper-Pellet Method (rats)

Dry Granuloma
NO TW;Z:] 8 Cenitin T60 + GBX (mg/kg P.O)
5 Q'(’)"g 25+ 25 50 + 50 100 +100 | 200+200 | 500 + 500
1 12.0 22.0 6.5 4.0 95 16.0
2 22.5 105 8.5 11.0 11.0 8.0
3 40.5 135 8.0 14.0 16.5 16.0
4 9.0 175 15.0 12.0 16.0 155
5 125 135 185 145 15.0 19.0
6 23.5 19.0 11.0 14.0 13.0 19.0
é_(E 200+4.8 | 16.0+17 | 11.3%1.9 | 11516 | 135+12 | 1566+17
+S.

unit: {ma)

Aveioye welght of diy gratelome
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Table 9. Anti-Inflammatory Actino of Irgapyrine by Means of Filter Paper-Pellet Method (rats)

Granuloma Dry Granuloma
NO Irgapyrin mg/kg P.O Irgapyrin mg/kg P.O
100 200 100 200
1 Death 64.5 13.0
2 67.0 Death 10.0
3 160.0 59.0 34.5 16.0
4 70.0 63.0 14.5 35.0
5 85.5 72.0 14.5 17.0
6 48.5 54.5 14.5 20.5
X 86.2+19.4 62.6 £2.9 17643 20.3+3.9
+S. E
unit: (mg)
Average weight of granuloma Average weight of dry granuloms
100 p~ 100~
5 @
g £
S 50 - S 50k
@ ]
4 =
e 3
0 0
100 200 100 209
tzgapynn Iraapyrin
ma/kg P.O mg/kg P.O
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Volume af Spontanecus Movements After Adminisiration of GBX (mice)

{Before Administration = 100)

1% Twaen-80 10 mlKg p.o. 100 poy

I— &0 B

60

GBX 200 mg/Kg p.o.

40

15 35 5 0" 95 1 15 35 o5 7 *»

GBX 50 mg/Kg p.o. 100 GBX %00 my/Kyg p.o.
] 80 g —
60
40

20

GEX 100 mg/Kg p.o.

Ordinate: Volume of movemenis (%)
Abscissa: Time (min.)
1t started
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Fig. 2. Volume of Spomiencous Movements afler Administration of T80 {mice)
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Fig. 3. Influence of Cernilton on Blood Pressure snd Respiration (cal).
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Fig. 4. Influence of Cemilion on Blood Pressure and Respiration (cat).
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Fig. 5. Influence of Cernilton on Blood Pressure and Respiration (cat).
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Fig. 6. Influence of Cemilton on Blood Pressure and Resplration (cat).
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Fig. 7. Influence of Cermilton on Blood Pressure and Respiration (cat).
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Fig. 8 Influence of Cernilton on Blood Pressura and Recpiration (cat).
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Fig. 3. lafluence of Camiflon on Blood Pressure and Respiralion {eat).
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Fig. 10. tafluence of Cernilton on Blood Pr and Respiration (cat).
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Fig. 11, Influence of Cernilton on Blood Pressure and Respiration (cat).
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Fig. 13 Influonce of T60 on folated Intestine (Guinea plga)
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Fig. 15. infls

of TBD Iselatad Bronchus (guinea pigs)
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Flower Pollen Extract and its Effect on Allergies

Results of an open clinical trial with FH84 (Cernitin Pollen Extract) in patients with
Pollinosis

Mazzi Rodolfo, Lugano, Switzerland (1986).

Aim of the trial

To evaluate the effect of FH84 in patients, who are allergic to flower pollen and suffering from pollinosis. The trial should
provide information on the improvement concerning the symptoms (mainly Rhinitis and Conjunctivitis) and on the
occurrence of adverse (allergic) reactions. The patients have been treated in 4 centers.

Principal Investigator Dr. R. Mazzi, Locarno, CH Centre 1
Co- Investigators Dr. G. Bolognini, Mendrisio, CH Center 2
Dr. S. Gilardi, Locarno, CH Center 3
Dr. T. Pani, Lugano, CH Center 4
Sponsors Cernitin SA, Lugano, CH

Lagap SA, Lugano, CH

Dosage 1-2 sachets of FH84/day corresponding to

840mg T60 and 42mg GBX/sachet (1 sachet = 3g)
Period of treatment March - July 1985 and 1986 respectively
Summary

FH84 taken prophylactic ally in early spring has caused a positive respond in 66% of a collective of 45 patients suffering
from pollinosis. The patients have reported of an improvement of symptoms, especially concerning Rhinitis, Conjunctivitis
and Sneeze. Age and sex of the patients did not significantly influence the result of the treatment. The date of start of
treatment, whether March or April did not influence the results. There seemed to be a clear dose/response relation. Patients
treated with 2 sachets per day form by far the best group with only “good” or “completely disappeared” results. No adverse
reactions have been observed. Even a high dosage of FH84 (up to 1.6 gram of Cernitin Pollen Extract) administered per
os did not cause allergies patients usually highly allergic to flower pollen.

Introduction

FH 84 contains as active ingredient a flower pollen extract, which is standardized in composition and production process
(called: Cernitin Pollen Extract). During the spring of 1985 and 1986 respectively, 45 patients suffering from Pollinosis have
been treated with FH84 prophylactic ally to evaluate the effect of the drug on the symptoms of Pollinosis. An additional aim
of the trial has been to evaluate the tolerability of the Cernitin Pollen Extract, given per os at a high dosage to patients,
known to be allergic against flower pollen.

FHB84 is presented in powder form in aluminum sachets and has been administered daily per os (1 or 2 sachets). Each
sachet contains 3g of FH84, which corresponds to 882 mg of Cernitin Extract {T60 (water-soluble components): 840 mg;
GBX (fat-soluble components): 42 mg}.

The patients have been treated in 4 centers in Lugano and Locarno in the southern part of Switzerland. The trial has been
carried out as an open trial. For each patient a detailed Case Record Form has been worked out and completed by the
investigator(s).



Centers and Patients

The following 4 physicians participated in the trial:

Center 1: Dr. R. Mazzi, Locarno (CH) (Principal Investigator)
Center 2: Dr. G. Bolognini, Mendrisio (CH)

Center 3: Dr. S. Gilardi, Locarno (CH)

Center 4: Dr. T. Pani, Lugano (CH)

The patients have been divided as follows:
Table 1: Distribution of patients according to centers, sex and age.

Center 1 2 3 4 Total
Number of patients 22 |13 |5 5 |45
Sex: Men 10 9 3 4 26
Women 12 | 4 2 1 19
Age: Under 25 7 5 2 3 17
Over 25 7* 8 3 2 20

* for 8 patients of center 1 (1985) data on age are missing

Dosage

The normal dosage has been 1 sachet of FH84 per day. In center 2 however, 7 patients out of 13 have been treated with

a double dose of 2 sachets daily.
Results

The results of the treatment have been evaluated in two ways:
a) Effect of the treatment on the following of pollinosis:

- Pruritis
- Sneeze
- Rhinitis
- Conjunctivitis
- Asthma

The patient had to report on each symptom whether at the end of the treatment it has:

- completely disappeared
- much improvement
- moderately improved
- remained unchanged
- deteriorated

b) General assessment of the treatment:
the patient and the physician had to judge each one separately, whether the
result of the treatment has been considered as

- very good

- good

- mediocre

- non-satisfactory

41

Effect of FH84 on the symptoms of pollinosis
Table 2: Combined results 1985/86, 45 patients (figures are number of patients)
Pruritis Sneeze | Rhinitis | Conjunct. Asthma
completely disappeared 4 7 4 7 4
much improved 3 11 16 12 4
moderately improved 5 9 10 9 6
unchanged 6 11 13 11 6

deteriorated

1

A majority of patients reported moderate to substantial improvement for the symptoms of Sneeze, Rhinitis and Conjunctivitis.
66,6% of the patients reported a positive response for Rhinitis, 62,2% for Conjunctivitis and 60% for Sneeze. Much improved

Results of an open clinical trial with FH84 (Cernitin Pollen Extract) in patients with Pollinosis
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and/or completely disappeared were: 44,4% for Rhinitis, 42,2% for Conjunctivitis and 40% for Sneeze. Detailed data for
each center are found in table 1-8 of the annex of this report. Even though the figures suggest quite a positive result for
FHB84, one has to consider the high placebo effect, the low number of patients and lack of statistical evaluation.

4.2 General Assessment of the treatment

Data on each patient concerning age, sex, dosage, start and end of the treatment, as well as concerning the assessment
of the treatment are found in table 10-13 of the annex to this report.

The combined results of all 4 centers are shown in the following table:

Table 3: Combined results of the treatment of FH84, 1985/86, 45 patients

Centers 1 2 |3 4 Total %
Results

very good 2 1 - 3 6 13.3
good 8 9 |- 1 18 40.0
mediocre 5 1 - 1 7 15.6
non-satisfactory 7 2 |5 |- 14 311
adverse effects 0 0 |0 0 0 0

68.9% of the patients responded positively to the drug. Good to very good response has been achieved by 53.3%. Over
15% showed a mediocre result and 31.1% did not respond at all.

4.3 Adverse Reactions to FH84

It is remarkable to notice that no adverse reactions (allergies) have been observed or reported due to the treatment with
Cernitin Pollen Extract. One has to recall the high dosage of Pollen Extract in FH84 (corresponding to more than 10 tablets
Cernilton/day) and the sensitivity of the special selected patients, who are generally allergic to flower pollen. From the
present trial can be concluded, that per os intake of Cernilton Extractup to 882 mg/day do not cause any allergic
reactions. 7 patients of center 2 have been treated with 1764 mg/day and did not show adverse reactions.

4.4 Effect of the treatment in function of the genus

The following table shows that there is no substantial difference concerning the sex, except that the assessment of “very
good” is rarer in the groups of women.

Table 5:
Number of Patients % of patients
M F M F
Total of patients 26 19 100 100
Results:
Very good 5 1 19.2 5.3
Good 10 8 38.5 42.1
Mediocre 4 3 15.4 15.8
Non satisfactory 7 7 26.9 36.8
4.5 Effect of treatment in function of age
Table 6:
Number of patients % of patients
Under 25 Over 25 Under 25 Over 25
Total of patients 17 20 100 100
Results:
Very good 3 2 17.6 10.0
Good 6 9 354 45.0
Mediocre 4 1 23.5 5.0
Non satisfactory 4 8 23.5 40.0

The only surprising difference is in the “mediocre” group, where under 25 years of age there is a percentage of 23.5%, but
over 25 years only 5%. It seems that many of the over 25 years patients simply judge a mediocre result as “non satisfactory”.

3|Page
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4.6 Effect of treatment in function of dosage

The results of center 2 (see table 11 of annex) clearly show a much more consistent and better result by taking 2 sachets
instead of 1 per day. All 7 patients report well to very good results. Such a result has not been observed in any other group
or center.

4.7 Start/end of treatment
The date of start or duration of the treatment did not influence the results.

5. Conclusions

5.1 Efficacy

The prophylactic intake of FH84 in spring has caused a certain relief in the symptoms of patients suffering from pollinosis.
Over 65% of the 45 patients reported of an improvement of their conditions at the end of the treatment, especially
concerning the symptoms of Rhinitis, Conjunctivitis and Sneeze.

In this preliminary, open study no difference has been observed regarding sex and age of the patients. Also, the beginning
of the treatment, whether March or April, seemed not to have any influence on the results. However, a treatment with a
double dose (2 sachets/day) definitely improved the outcome of the treatment. The present results have not been
statistically analyzed. One has to take into consideration the low number of patients and the high placebo effects, as well
as the varying weather conditions. A final conclusion concerning the efficacy of the product will need a further trial with
more patients and a control group ideally the trail should be blinded.

5.2 Tolerability

The present study is however very convincing concerning the tolerability of FH84. At the high dosage of 882 mg of Cernitin
Flower Pollen Extract there has not been observed any adverse effects, say allergies in all 38 patients receiving this dosage.
Seven patients receiving 1764 mg daily did also not show any allergic reaction. Thus, the conclusion is justified, that Cernitin
Pollen Extract (FH84) does not cause allergenicity when administered orally.

4|Page
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ANNEX

Mazzi Rodolfo

Results of an open clinical trial with FH84
(Cernitin Pollen Extract)

in patients with Pollinosis (1986)

1. Data on single patients and evaluation of the therapy for each patient
2. Effect of FH84 on the symptoms

(Pruritis, Sneeze, Rhinitis, Conjunctivitis and Asthma)

Table 1-9

Dr. R. Mazzi, Center 1

Patient Initials | Sex | Age | Dosage (Sachets/d) | Start End Adverse RESULTS | RESULTS | RESULTS | RESULTS
Number Reactions | very good | good mediocre non-satisfactory
1985

1 P.F. M - 1 01.06. | 01.07. | none X

2 C.A. M - 1 15.03. | 01.07. | stomach X

3 AR. M - 1 15.03. | 01.07. | none -* -* -* -*
4 L.G. M - 1 15.03. | 01.07. | none X

5 G.N. F - 1 15.04. | 15.06. | none X

6 A.M. M - 1 15.01. | 15.06. | none X

7 Z.G. F - 1 01.05. | 31.05. | none X

8 AA. F - 1 01.05. | 15.06. | none X
9 P.P. F - 1 01.05. | 15.06. | none X
1986

1 P.E. F 47 1 20.03. | 03.08. | none X
2 C.N. M 16 1 20.03. | 03.08. | none X

3 D.M. F 19 1 18.03. | 30.05. | none X
4 P.G. F 42 1 01.04. | 26.07. | none X

5 AR. M 21 1 01.04. | 15.06. | none X

6 K.D. M 21 1 15.03. | 15.04. | none (X) X

7 B.Q. M 40 1 01.04. | 16.06. | none X
8 S.C. F 46 1 02.04. | 16.06. | none X

9 I.R. F 45 1 01.04. | 04.06. | none X
10 W.S. F 26 1 30.04. | 31.07. | none X

11 M.M. F 15 1 08.04. | 29.06. | none X

12 Z.G. F 43 1 01.03. | 30.06. | none (X) X

13 D.GC. | M 20 1 08.04. | 08.07. | none X

14 E.U. M 20 1 15.04. | 15.06. | ECZ. ?** X

*

results not recorded (eliminated from final evaluation)

** jrritation of pre-existing eczema (hands); objectively doubtful.

Dr. G. Bolognini, Center 2

Number | Initials | Sex | Age | Dosage (Sachets/d) | Start End Adverse Reactions | RESULTS | RESULTS | RESULTS | RESULTS
very good | good mediocre | non-satisfactory
1985
1 C.M. M 24 1 26.03. | 03.05. | none X
2 G.P. M 38 1 01.03. | 30.05. | none X
3 C.N. F 41 1 28.02. | 30.05. | none X
4 S.E. M 42 1 04.03. | 30.05. | none X
5 M.L. M 35 1 23.03. | 30.05. | none X
6 B.M. F 19 1 26.03. | 19.06. | none X
1986
1 N.B. M 48 2 01.03. | 31.05. | none X
2 C.N. F 42 2 15.03. | 15.06. | none X
3 V.G. M 22 2 15.03. | 15.07. | none X
4 B.M. M 38 2 01.02. | 01.06. | none X
5 B.M. F 20 2 15.03. | 30.05. | none X
6 M.A. M 27 2 15.03. | 30.06. | none X
7 C.M. M 24 2 14.03. | 30.06. | none X
5|Page
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Dr. S. Gilardi, Center 3

Patient Numbers | Initials Sex Age Dosage Start End Adverse RESULTS | RESULTS | RESULTS | RESULTS
(Sachets/d) Reactions very good | good mediocre | non-
satisfactory
1986
1 B.S. M 34 1 29.03. 19.06. none X
2 S.J. F 37 1 15.05. 05.07. none X
3 B.E. M 47 1 15.04. 20.08. none X
4 B.B. F 16 1 07.04. 20.08. none X
5 C.G. M 16 1 15.04. 28.08. none X
Dr. T. Pani, Center 4
Patient Numbers Initials Sex | Age | Dosage Start End Adverse RESULTS | RESULTS RESULTS | RESULTS
(Sachets/d) Reactions very good mediocre non-
good satisfactory
1986
1 L.F. M 30 1 24.02. | 22.04. | none X
2 N.G. F 54 1 13.03. | 30.04. | none X
3 SM. M 20 1(1.5.2) 01.04. | 23.05. | none X
4 S.L. M 17 1 14.04. | 30.05. | none X
5 M.S. M 16 1 15.04. | 13.05. | none X
Table 1: Results of Center 1, 1985, 8 patients (Dr. R. Mazzi)
Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared 1 1
much improved 2 1 1
moderately improved 3 3 2 1
unchanged 2 2 1 1
deteriorated
Table 2: Results of Center 1, 1986, 14 patients (Dr. R. Mazzi)
Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared | 3 2 2
much improved 1 5 5 2 1
moderately improved 4 5 3 4
unchanged 1 4 5 5 1
deteriorated 1
Table 3: Combined results of Center 1, 1985 and 1986, 22 patients (Dr. R. Mazzi)
Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared | 3 1 3 2
much improved 1 7 6 3 1
moderately improved 4 8 6 6 1
unchanged 1 6 7 6 2
deteriorated
6|Page
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Table 4: Results of Center 2, 1985, 6 patients (Dr. G. Bolognini)

Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared 1
much improved 3 3 1
moderately improved 1 1 1
unchanged 2 2
deteriorated

Table 5: Results of Center 2, 1986, 7 patients (Dr. G. Bolognini)

Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared 2
much improved 1 4 5 5 2
moderately improved 1 2 2 4
unchanged
deteriorated

Table 6: Combined results of Center 2, 1985 and 1986, 13 patients

(Dr. G. Bolognini)

Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared 2 1
much improved 1 4 8 8 3
moderately improved 1 3 3 5
unchanged 2 2
deteriorated
Table 7: Results of Center 3, 1986, 5 patients (Dr. S. Gilardi)
Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared 1 1
much improved
moderately improved
unchanged 5 4 4 3 4
deteriorated
Table 8: Results of Center 4, 1986, 5 patients (Dr. T. Pani)
Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma
completely disappeared | 1 4 2 4 1
much improved 1 2 1

moderately improved

1

unchanged

deteriorated

Results of an open clinical trial with FH84 (Cernitin Pollen Extract) in patients with Pollinosis
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Table 9: Combined results of all 4 Centers 1985 and 1986, 45 patients

Pruritis | Sneeze | Rhinitis | Conjunct. | Asthma

completely disappeared | 4 7 4 7 4
much improved 3 11 16 12 4
moderately improved 5 9 10 9 6
unchanged 6 11 13 11 6
deteriorated 1

Results.

% Inhibition (=100-(inhibit/uninhibit) x100)

Konc. T60, ZB 207 T60, ZB 208 Timothy Conc.
5 mg/ml 0 4,5 941 100.000 SQ/mI
5 x 10"" mg/ml 0 0 90,1 10.000 SQ/mi
5 x 102 mg/ml 5,5 3,2 76,8 1000S Q/ml
5 x 10" mg/ml 0,7 0 0 100 SQ/ml
5 x 10* mg/ml 7,2 0,2 0 10 SQ/ml
5 x 105 mg/ml 2,3 12,5 0 1.SQ/ml
(Encl. 1)
Conclusion

Using the Maxi-RAST inhibition system it is shown, that neither of the two extracts were able to inhibit the response of the
patient 50% or more, which is the criterion for a positive response. Inhibition below 20% is considered an unspecific reaction.
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Flower Pollen Extract and its Other Effects

Pollen as a Cholesterol-Lowering Agent

P.A. Ockerman
M.D., Professor
Department of Clinical Chemistry
University Hospital

S-221 85 Lund, Sweden

Cernilton

Each capsule contains 60 mg of a water-soluble extract (Cernitin T 60) from flower-pollen and 3 mg of a
lipid-soluble extract (Cernitin GBX). Flower-pollen has been purified of pollen-capsules and partially
hydrolyzed, to obtain a pure preparation which does not give rise to allergic reactions. This preparation is
different from bees-pollen that is more heterogeneous and more allergenic.

Cernitromb:
Each capsule contains Cernitin T 60, 120 mg and Cernitin GBX, 6 mg.

Both Cernilton and Cernitromb are registered as “naturmedel” (naturopathic remedies) by the Swedish
State Medical Board.

Dosage: Four capsules daily for two months.

Analyses: Cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides were assayed in fasting plasma
by routine methods at the Department of Clinical Chemistry, University Hospital, Lund. For fractionation of
cholesterol a simple precipitation method was used.

Results

As evident from Table | a significant decrease of 11-13 percent was noted for plasma-cholesterol both
with Cernilton and Cernitromb, perhaps slightly more so with Cernitromb. No change was seen in the
placebo group.

The decrease was explained exclusively by a 17-18 percent decrease of LDL-cholesterol with no change
or a slight increase for HDL-cholesterol. There was no significant change of plasma triglyceride levels.
The preparations were well tolerated and no side-effects could be recorded.
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TABLE |

Plasma lipid levels during treatment with pollen.
All values given as mmol/l.

0 months 2 months p-value
Placebo (n = 18) 7.73 7.77 ns
P-cholesterol Cernilton (n = 20) 7.67 6.81 < 0.001***
Cernitromb (n = 20) 7.68 6.68 <0.001***
Placebo 1.29 1.32 ns
P-HDL-cholesterol Cernilton 1.10 1.21 <0.05*
Cernitromb 1.25 1.27 ns
Placebo 5.85 5.87 ns
P-LDL-cholesterol Cernilton 5.95 4,95 < 0.001***
Cernitromb 5.74 4.73 < 0.001***
Placebo 1.39 1.30 ns
P-Tri-glycerides Cernilton 1.39 1.37 ns
Cernitromb 1.94 1.84 ns

P-values denote comparison between time 2 months and 0 months.
n s = not significant

* = significant change at the 5 percent level.

*** = significant change at the 0.1 percent level.

Discussion

Our result supports those of Kosmider et al (6) as regards P-cholesterol levels. The Polish group found a
more marked decrease with a higher dose (six capsules). Possibly, our results might indicate a slightly
better effect with the higher dose.

The decrease in cholesterol noted in this study was explained by a decrease only in the LDL-fraction,
sometimes called “the bad cholesterol”. This should imply a reduced risk for atheromatosis and
cardiovascular disease. The fact that the HDL-fraction did not decrease or even increased slightly would
tend to reinforce the positive effect of this treatment.

Pollen in the preparation used here has been used for many years. It has been shown to be effective in
prostatitis and prostatic hyperplasia (7), to reinforce immunological defense mechanisms (8) and improve
personal capacity (9). Flower-pollen, in conclusion, would be a very interesting natural product. Its effects
on plasma cholesterol may come to be of great value, considering the very large need for a lowering of
cholesterol levels in the population by means of simple and safe agents in addition to improved diet.
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CERNILTON
HDL- LDL- . .

i Kolesterol Triglycerides
Initials Sex Age 0-2 g_ozl g_ozl 0-2 months
E.A. F 70 7.50 6.08 1.20 1.39 6.00 4.25 1.40 0.98
S.A. M 61 7.26 7.36 0.88 0.98 5.94 5.79 0.98 1.31
H.A. F 70 7.54 7.24 1.32 1.66 5.10 4.96 1.55 1.37
S.E.B. M 51 6.86 6.35 1.16 1.39 5.26 4.59 0.97 0.82
E.M.B F 55 7.30 7.19 1.40 117 5.86 5.55 0.70 1.04
B.B. M 43 7.82 7.08 1.18 1.27 6.28 5.28 0.95 1.18
J.E. F 70 7.92 6.49 1.39 1.58 5.73 4.49 0.92 1.01
B.G. F 58 7.70 7.35 1.09 1.81 5.71 5.15 0.67 0.86
D.H F 70 8.67 7.55 0.97 1.14 6.74 5.34 2.14 2.37
AJ. F 69 10.5 8.93 0.71 0.73 8.04 6.89 3.88 2.92
K.J. M 60 7.48 5.77 1.27 1.21 5.76 4.25 1.00 0.69
S.J. M 57 8.26 6.62 1.61 1.33 6.22 4.68 0.95 0.94
I.LK. M 58 7.54 5.83 0.91 1.07 6.06 3.92 1.27 1.86
G.K. F 66 7.25 6.58 0.91 1.07 5.98 4.67 1.97 1.73
L.L. M 53 6.50 6.16 0.91 1.13 4.76 6.60 0.95 0.96
L.N. F 70 7.91 7.08 1.19 1.37 6.19 4.76 214 1.19
N.N. M 70 7.85 7.36 1.00 0.99 6.13 5.69 1.28 1.37
E.P. M 63 7.41 5.78 1.09 0.86 5.98 4.55 0.75 0.83
B.S. M 63 6.60 6.10 1.10 1.16 5.20 4.66 0.80 0.62
K.S M 46 8.01 7.30 0.79 0.86 6.13 - 242 -
Mean 7.67 6.81 1.10 1.21 5.95 4.95 1.39 1.37
p <0.001 <0.05 < 0.001 n.s.
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CENTRITROMB

. Kolesterol HDL- LDL- Triglycerides
Initials Sex Age 0-2 Kol. Kol. 0-2
months

0-2 0-2
I.A. F 65 7.10 6.41 1.10 0.90 5.30 4.86 1.50 1.46
K.A. F 62 8.05 6.72 1.10 1.10 6.94 4.88 2.96 1.99
U.A. F 60 7.55 6.46 1.50 1.49 5.36 4.48 1.47 1.40
AA. M 69 7.52 6.21 1.44 0.95 5.49 4.51 1.31 1.66
B.B. M 57 8.05 7.52 1.63 1.53 6.05 5.59 0.83 0.89
E.B. M 51 6.60 6.83 1.40 1.44 4.80 5.00 0.96 0.86
1.B. F 70 7.22 6.84 1.89 1.89 4.37 4.54 1.55 1.23
P.C. M 65 7.81 6.53 0.72 0.93 5.99 4.50 2.33 2.74
B.H. M 53 8.10 6.72 1.13 1.09 6.24 4.90 2.34 2.1
C.N. M 45 6.50 6.15 0.67 0.58 2.92 -- 5.36 6.04
H.N. M 64 7.05 6.10 0.75 0.78 5.44 4.52 2.21 2.09
S.0. M 65 6.50 5.30 0.91 0.90 3.83 3.18 3.04 2.72
K.O.P. M 64 8.64 6.87 1.09 0.86 5.30 4.35 5.00 3.68
K.P. M 60 7.44 6.50 1.58 1.40 5.45 4.61 0.90 1.09
N.P. F 66 8.86 7.30 1.43 3.30 6.95 3.71 1.07 0.64
I.S. F 58 8.01 7.37 1.69 1.63 5.84 5.30 1.38 1.30
G.S. F 70 9.19 7.64 1.42 1.24 7.01 5.68 1.69 1.59
A.G.S F 62 7.30 6.04 1.40 1.31 5.35 4.25 1.23 1.07
Y.S. M 60 7.70 6.80 1.20 1.20 6.20 5.13 0.80 1.04
M.S F 68 8.80 7.28 0.96 0.84 714 5.90 1.56 1.20
Mean 7.68 6.68 1.25 1.27 5.74 4.73 1.94 1.84
P <0.001 n.s. < 0.001 n.s.

PLACEBO
HDL- LDL- . .
. Kolesterol Triglycerides

Initials Sex Age 0-2 Kol. Kol. O-ZQn{onths

0-2 0-2
SEA M 46 6.50 6.21 0.70 0.81 3.70 4.37 4.10 2.28
1.B. F 68 7.38 8.05 0.94 1.07 5.58 5.72 1.92 2.81
K.E.B M 51 7.40 6.50 1.00 0.94 5.30 4.80 2.50 1.68
G.B F 57 7.32 7.97 1.75 1.86 5.25 5.71 0.71 0.89
M.D. F 62 8.24 8.05 1.65 1.42 6.19 6.26 0.88 0.82
L.E. M 56 7.51 7.91 1.03 1.20 5.81 6.15 1.48 1.24
L.G. M 63 7.48 7.78 1.10 1.12 6.01 6.04 0.81 1.38
M.G F 52 7.26 7.54 0.99 1.32 5.72 5.67 1.23 1.23
Al F 54 7.90 7.98 1.03 1.1 6.10 5.67 1.70 2.66
G.J. M 59 8.48 8.58 1.21 1.08 6.44 6.86 1.84 1.41
C.J. M 61 7.71 7.41 1.49 1.66 6.11 5.59 1.12 0.74
L.L. F 70 7.11 6.86 1.05 1.13 5.81 5.27 1.40 1.02
B.L. F 45 6.81 6.86 0.98 1.30 5.41 5.26 0.94 0.66
M.L. F 63 9.01 8.91 1.87 1.59 6.83 7.02 0.69 0.67
I.N. F 65 9.91 10.4 1.58 1.41 7.85 8.55 1.05 0.98
I.N. F 68 8.10 8.04 1.51 1.57 6.01 6.01 1.30 1.02
K.S. F 52 8.55 8.19 1.95 1.99 6.26 5.70 0.75 1.10
M.S F 68 6.60 6.64 1.31 1.20 4.98 5.08 0.68 0.80
Mean 7.73 7.77 1.29 1.32 5.85 5.87 1.39 1.30
p n.s. n.s. n.s. n.s.

Pollen as a Cholesterol-Lowering Agent
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Sponsor Graminex
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Covance Study Number 7740-102
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Covance Study No 7740-102
Genetic Toxicology Assay No. 27995-0-4090ECD
Abstract

The objective of this study is to evaluate the test article G-63 Powder, and/or its metabolites for their
ability to induce reverse mutations at the histidine locus in several strains of Salmonella typhimurium, and
at the typtophan locus of Escherichia coli strain WP2uvrA, in the presence or absence of an exogenous
mammalian activation system (S9) containing microsomal enzymes.

The doses tested in the mutagenicity assay were selected based on the results of a dose rangefinding
study using tester strains TA100 and WP2uvrA (pKM101) and ten doses of test article ranging from 6.67
to 5000 pg per plate, one plate per dose, both in the presence and absence of S9 mix (see Protocol
Deviations).

The tester strains used in the mutagenicity assay were Salmonella typhimurium tester strains TA98,
TA100, TA1535, and TA1537 and Escherichia coli tester strain WP2uvrA. The assay was conducted with
six doses of test article in both the presence and absence of S9 mix along with concurrent vehicle and
positive controls using three plates per dose. The doses tested were 33.3, 100, 333, 1000, 3330, and
5000 ug per plate in both the presence and absence of S9 mix. The results of the initial mutagenicity
assay were confirmed in an independent experiment.

The results of the Salmonella-Escherichia coliiMammalian-Microsome Reverse Mutation Assay with a
Confirmatory Assay indicate that under the conditions of this study, the test article, G-63 Powder, did not
cause a positive increase in the mean number of revertants per plate with any of the tester strains either
in the presence of absence of microsomal enzymes prepared from Aroclor'™-induced rat liver (S9).



Flower Pollen Extract and its Effect on Allergies

Study of Tolerance of the Stheborex in Patients with Pollen Allergy
Dr. GARCELON

The term pollen allergy covers the totality of pathological processes that occur when pollen grains come into contact with
the conjunctival and respiratory mucosa of specifically sensitized individuals. But what happens if the contact takes place
with a different mucosal surface, such as that of the digestive tract?

This is the question that one is entitled to ask in relation to the drug STHENOREX, an appetite-stimulant drug composed of
water-soluble and lipid-soluble extracts of pollens, comprising:
- 2 species of tree pollen: pine and alder.
- 4 species of grass pollen, viz:
2 cerals: rye and maize, and
2 species of hay-grasses, timothy and cocksfoot.

These extracts are contained in a ‘gelule’ which only releases the active compounds contained in it in the presence of
gastric juice.

Research carried out several years ago by Madame VAN CAMPO, Director of Research at CARS, demonstrated the
presence of numerous pollens in ordinary white bread and rye bread.
Thus:
- in 18g of ordinary white bread she found 364 grains of all kinds of pollens, representing, 20 grains of pollen per
gram of bread, of which 17 were grains of cereal pollen (table A);
- in 10g of crumb of rye bread, she found 701 grains of pollen, or 70 grains per gram, of which 25 were grains of
cereal pollen (table B).

Now individuals who suffer from typical pollen allergy eat bread without thereby aggravating their symptoms.

It is therefore justifiable to expect that pollen that is ingested and therefore digested, undergoes such a degree of chemical
breakdown that it loses all capacity of provoking allergic reactions on the digestive mucosa.

This hypothesis, in the particular case of STHENOREX, has been completely confirmed by the clinical trial carried out by
Dr. Garcelon.

We have made a search for clinical sensitivity to STHENOREX in patients consulting us for spasmodic coryza, conjunctivitis
or seasonal asthma (in May, June or July), provoked by allergy to a variety of pollens.

These symptoms were present individually or in various combinations, in a total of 28 patients.

A gelule of STHENOREX contains:

o Water-soluble pollen extract 120mg
¢ Lipid-soluble pollen extract 6mg
e Base: Q.S.P. one gelule

Sulphurous anhydride 1g p. 1000



The composition of pollens contained in STHENOREX is as follows:
e PINE (Pinus montana)

e ALDER (Alnus glutinosa)

e RYE (Secale oereale)

o MAIZE (Zea mais)

e TIMOTHY (Phleum pratense)
e COCKSFOOT (Dactylis glomerata)

The 28 patients studied were distributed as follows:
¢ 18 males, mean age 26 (range 9 to 51),
¢ 10 females, mean age 25 years (range 9 to 40).

This confirms that pollen allergy is most commonly found amongst young people.

Pollen allergy can be objectively demonstrated by skin tests carried out with a control solution and concentrated extracts
prepared by the Stallergenes laboratory:

o Trees (particularly group I).

e Grasses (12 fodder grasses and 3 cereals),

o Weeds.

A number of observations were carried out using a test based on a concentrated rye-pollen extract prepared by the Pasteur
Institute. In addition, one test was systematically carried out using STHENOREX powder diluted in one drop of 0.1 N sodium
bicarbonate.

EXPERIMENTAL PROTOCOL

Once the diagnosis of pollen allergy had been made and skin sensitivity to one or more groups of pollens (including the dry
extract of STHENOREX) had been demonstrated, the first stage of the clinical trial comprised the oral administration of one
gelule of STHENOREX. The patient remained under medical supervision for three hours, so that any immediate-type
allergic reaction could be demonstrated.

Once this stage had been passed uneventfully, the patient took a further four gelules daily for one week, this being the usual
dosage of the drug. If no reaction was noted, treatment was re-started 15 or 30 days later, at the same dosage, so as to
investigate any possible antigenicity of the product.

Finally, when the preceding stages of the trial had passed without incident, STHENOREX was administered to sensitized
subjects during the pollen season.

RESULTS
In 20 subjects tested, we made the following observations:

POSITIVE TESTS:

Fodder grasses: 27
(One subject being sensitized only to rye pollens),

STHENOREX......9
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In 20 subjects who ingested STHENOREX as described above, no reaction was seen. Treatment was perfectly tolerated,
even during the pollen season (June). However, patients who had been prescribed the drug for therapeutic purposes during
this period (there were 5 of these) showed no improvement in their allergic symptoms from its use.

DISCUSSION

Apart from the sensitivity to rye pollens alone, seen in one of the subjects we studied, it is not surprising to note that allergy
to grass pollens, which is a feature of most pollen allergy in the Paris region, was the predominant pattern, and was most
commonly accompanied by sensitivity to cereal pollens, while the importance of tree pollens, though not negligible, was of
minor degree.

The fact that one third of tests with STHENOREX powder gave a positive result demonstrates that despite the various
modifications under-gone by the product in the course of manufacture (during which the allergenic polypeptide fractions are
broken down to amino acids), the product retains its specific antigenic properties.

The degree of hypersensitivity varies from one individual to another, and it is worthy of note that seven of the eight patients
who reacted to STHENOREX were those with the greatest number of positive reactions to the various groups of pollens
studied.

Finally, even though cases of ‘ultra-specificity’ may be rare, (1 out of 28), certain patients may be sensitized to a single
specific pollen, e.g. rye pollen, which is in fact contained in STHENOREX.

Other clinical and immunobiological investigations carried out in various hospitals have also shown analogous instances of
cross-antigenicity between STHENOREX and various types of pollen.

CONCLUSION

At all events, clinical tolerance of STHENOREX is excellent. lts oral administration to a group of patients with pollen allergy
did not give rise to any allergic reactions. The product is not itself a sensitizer, and while it contains amino acids of vegetable
origin that are capable of giving rise to positive skin tests in certain subjects, it is likely that it rapidly loses all antigenic
specificity during its absorption by the digestive tract.

Dr. M. GARCELON
July 1975
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Flower Pollen Extract and its Other Effects

Streptolysin Inhibitory Factor in Pollen

ENDRE KVANTA

Institute of Chemistry, Teknikum, Véxj6, Sweden

The starting material used for the isolation of a factor which inhibits the hemolytic activity of streptolysin-O is a water-
acetone fraction (manufacturer's name: Cernitin spissum) of a standardized pollen mixture obtained from six plant
species: Zea maize, Pinus montana, Secale cereal, Phleum pratense, Alnus glutinosa, and Dactilus glomerata. The
mixture is produced for commercial purposes by AB Cernelle, Angelholm, Sweden. The inhibition of streptolysin-O by
treatment with the Streptolysin Inhibitory Factor (SIF) in vitro, and the chemical and physio-chemical properties of the

inhibiting factor have been studied.

Streptolysin-O is a heat-stable, oxygen-sensitive
bacterial toxin (a metabolic product of
Streptococci), belonging to a group of enzymes
known as hemolysins. Under physiological
conditions, streptolysin-O hemolyzes
erythrocytes.

The pharmacological effect of streptolysin in
Streptococcus infections has aroused
considerable medical interest in the toxin." Very
few reports have been published concerning the
inhibition of the enzymatic effect of streptolysin.
No specific inhibitor of the effect of streptolysin
on red blood cells is known. Inhibitory effects of
fat-soluble extracts from certain plant species
have been described by Kienholtz,2 who found
that chamomile oil from whild chamomile
(Matricaria chamomilla) and the oil of black
radish (Cochlearia armoracia) inhibit streptolysin
activity in vitro. Kienholtz® reported further, that
lavender oil (Lavendula spica) inhibits
streptolysin after a 3-day incubation period at
37°C, and that lavender oil is used medicinally in
the treatment of certain bronchial disturbances.

The inactivation of streptolysin by treating with
anti-streptolysin-O and trypsin has been
described by Nakamura.* Belgova® has reported
on studies which showed that EDTA did not
have any enzyme-inhibiting effect on
streptolysin, whereas cobalt nitrate at a
concentration of no more than 10 ppm caused
strongly reduced activity. Finally, Costa et al.®

Streptolysin Inhibitory Factor in Pollen

reported on studies which showed that
streptolysin-O is inactivated by certain
lysozymes, protamine sulphate, papain, and
thymohistone.

STREPTOLYSIN INHIBITORY FACTOR
EXPERIMENTAL
1. Apparatus and equipment

The following apparatus was used in connection
with gel filtration. The optical density of the
eluate was measured continuously with an LKB
4701 A Uvicord | at 254.7 nm and recorded with
an LKB 6520 Recorder. The fractions were
collected with an LKB 7000 Ultro-Rac Fraction
Collector. Spectrophotometrical measurements
were carried out with a Beckman DB.

2. Purification of SIF

Fractionation with methanol. 5 ml Cernitin
spissum was added slowly and under stirring to
100 ml methanol. The mixture was filtered after
approx. 30 minutes shaking at room
temperature. The supernatant was evaporated
to approx. 3 ml by fan drying while stirring, and
diluted to 5 ml with distilled water. (Cernitin
spissum supernatant.) The supernatant and the
sediment were tested for SIF activity.

Gel filtration on Sephadex. SIF in Cernitin
spissum supernatant was purified by repeated
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gel filtration on a Sephadex G-15 column
measuring 25 X 400 mm. The eluents used were
0.9% or 0.1% saline. After the first gel filtration
run, the fractions belonging to the same UV
peak were polled and tested for SIF activity. The
SIF-active fractions were concentrated to the
original sample volume and gel filtrated once
again. The SlF-active fractions from the second
gel filtration were concentrated and re-gel
filtrated under the same conditions as above.
The SlF-active fractions from the third gel
filtration were concentrated and analyzed.

The active fractions (the pool) from the gel
filtrations were analyzed with respect to the Folin
intensity (Folin-Ciocalteau reaction), and the
total carbohydrate content according to Dische.”
The optical density of the solutions was read at
257 nm in a UV spectrophotometer.

3. Preliminary investigation of the physico-
chemical properties of SIF

Heat stability. Cernitin spissum solutions, conc.
1:200, are incubated at 65°C and 100°C for 10
min. After cooling, the SIF activity of the
solutions was investigated and compared with
the activity of untreated SIF solution.

pH stability. The pH level of Cernitin spissum
solutions, conc. 1:200, was adjusted with HCI to
2.0 or with sodium hydroxide solution to 11.5.
The solutions were incubated at 37°C for 20
min, after which the pH values were adjusted to
5 (corresponding to the pH for untreated
samples of Cernitin spissum). The SIF activity of
the solutions was investigated and compared to
the activity of untreated, incubated SIF solution.

Dialysis ability. Cernitin spissum solution, conc.
1:100, was dialyzed with the aid of a dialysis
tube with a diameter of 20 mm (Union Carbide
Corp.) against equal quantities of physiological
saline at +4°C for 24 h. The SIF activities of the
outer and inner solutions were investigated and
compared with the activity of Cernitin spissum
solution, conc. 1:200, stored at +4°C for 24 h,
and with Cernitin spissum solution, conc. 1:200,
stored in a dialysis tube at +4°C for 24 h.

Streptolysin Inhibitory Factor in Pollen

Molecular weight determination. The preliminary
value for the molecular weight of SIF was
calculated according to Carnegie?® and
Andrews.® It was assumed that the elution
volume, Ve, for SIF is approximately a linear
function of the logarithm of the molecular weight.
The Sephadex G-15 column, 25 x 400 mm, was
calibrated with bacitracin (Mw 1422), 1 mg/ml,
vitamin B12 (Mw 1355), 0.1 mg/ml, erythromycin
(Mw 734), the respective solutions was used for
determining the elution volume.

The eluent was 0.3% saline. The Ve-values were
plotted against the logarithms of the respective
molecular weights, and the molecular weight for
SIF was calculated from the diagram thereby
obtained.

Determination of the Streptolysin Inhibitory
Factor activity in Cermnitin spissum. Lyophilized
streptolysin-O (prepared by the “Human” Serum
Research Institute, Budapest, Hungary, for
diagnostic purposes) was used as the
hemolyzing enzyme. The freeze-dried content of
one ampoule was dissolved in 15 ml
physiological saline. (According to the
manufacturers, each ampoule contains 15 test-
tube doses of streptolysin-O.) The substrate
used was a 2% suspension of sheep blood cells
in physiological saline. The concentration of
blood cells in the suspension was determined by
measuring the HbO2-content of the solution in a
spectrophotometer at 576 nm after dilution 1:100
with 0.05% ammonia, using a 1 cm cuvette,
against the solvent as blank standard. The
ODs76 for the diluted solution should be 0.182.

The streptolysin activity was investigated in a
series of test samples according to the following.
To [0.5-0.05(n-1)] ml streptoylysin-O solution
(n=dilution number) was added physiological
saline to a total volume of 1.0 ml per sample.
The mixtures were diluted incubated at 37°C for
30 min, after which 0.5 ml physiological
phosphate buffer solution at pH 7.0, 0.2 ml
physiological sodium thioglycolate solution, and
0.25 ml 2% suspension of blood cells were
added to each tube. After further incubation at
37° for 30 min, the degree of hemolysis was
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read visually. The following gradings were used :
4 = complete hemolysis; 3 = 75% hemolysis; 2 =
50% hemolysis; 1 = 25% hemolysis; & = no
hemolysis.

The activity of SIF in Cernitin spissum was
investigated in a series of samples according to
the following. To 0.5 ml of a streptolysin-O
solution was added [0.5-0.05(n-1)] ml of a
Cernitin spissum solution (n = dilution number),
diluted 1:200 with physiological saline and saline
to a total volume of 1.0 ml per sample, after
which the mixtures were treated and readings
taken as above. The following units were used in
calculating the inhibitory activity:

(1). 1.0 streptolysin-O unit (SU) = the smallest
quantity of streptolysin-O, which, under the
standard conditions stated above, results in
complete hemolysis of blood cells (degree of
hemolysis = 4). (The concentration of
streptolysin units (SU) in the streptolysin solution
(1 ampoule/15 ml) being approx. 8-10 SU/ml).

(2). 1.0 Streptolysin Inhibitory Factor Unit (SIF-
U) = the smallest quantity of SIF, which
completely inhibits 1.0 SU under the standard
conditions given above.

Investigation of the inhibitory characteristics of
the Streptolysin Inhibitory Factor. (1). Cernitin
spissum solution, conc. 1:200, was titrated and
mixed with streptolysin solution according to the
standard test method. The solutions were
incubated at 37°C. The incubation times for the
various series of samples were: 5, 10, 15, 20,
and 30 min. The degree of inhibition in the
different series was investigated and compared
with the inhibition of the sample that had been
incubated for 30 min. (2). Streptolysin was
treated with Cernitin spissum solution containing
an equivalent amount of SIF-U. The mixture was
incubated at 37°C for 30 min. The streptolysin-
SIF solution was dialyzed against an equal
volume of physiological saline (equilibrium
dialysis) in a dialysis tube of 20 mm diameter at
+4°C for 24 h, after which the dialysis was
allowed to continue against a large volume of
saline solution for a further 24 h period at +4° C.
(The volume of the outer solution was 15 times
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of that of the inner solution.) The SIF activity of
the outer solution obtained during equilibrium
dialysis was investigated and compared with the
activity of untreated SIF solution that had been
stored at same temperature and time. The
streptolysin activity of the inner solution was
investigated after 48 h dialysis and compared
with the activity of untreated streptolysin that
had been dialyzed under the same conditions as
the treated substance, and also with streptolysin
that had been stored at +4°C for 48 h.

RESULTS
Purification

Methanol fractionation. After mixing Cernitin
spissum with methanol, a pale brown precipitate
was obtained, having a very loose consistency.
After drying, the precipitate turned dark brown.
The dry weight of the precipitate was approx.
10% of the total dry weight of Cernitin spissum.
The SIF activity in the extract was not reduced
as a result of the methanol fractionation; all the
activity was recovered in the supernatant, the
sediment being completely inactive.

The OD2s7 for the supernatant was approx. 5%
lower than for the untreated Cernitin spissum,
the specific SIF  activity [SIF-U  ml?
[OD2s7(conc.)]"] increased by about 5% (Figs. 5,
6). (The specific activity for undiluted SIF
fractions was calculated with respect to the
OD2s7, the intensity of the Folin reaction and the
total content of carbohydrates.)

Gel filtration. Cernitin spissum supernatant was
gel filtered on analytical scale and also on
preparative scale. Gel filtration on analytical
scale employed a column measuring 15 X 300
mm and sample quantities of 0.2 ml. The various
saline solutions used did not differ in their
separative properties. The SIF activity was
recovered at the elution peak with Ve=70 ml. The
fractions which gave other UV-absorption peaks
were completely inactive with respect to SIF
(Fig. 2).
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Fig. 1. Inactivation of streptolysin-O by treatment with
Streptolysin Inhibitory Factor (SIF). Correlation between the
quantity of SIF (ml Cernitin spissum 1:200) which inactivates
3.0 streptolysin-O units and the incubation time (t min).
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Fig. 2. Gel filtration of Cernitin spissum supernatant (1st gel
filtration). Purification of Streptolysin Inhibitory Factor (SIF).
Column: Sephadex G-15, 1.5x30 cm. Sample quantity: 0.2
ml. Eluent: 0.1% sodium chloride solution. Flow rate: 25
mi/h.

A number of attempts were made to concentrate
the SIF active fractions: freeze-drying, vacuum
drying at room temperature, and drying with cold
air and hot air fans. The dried residues were
then dissolved in distilled water, and the SIF
activity of the solutions was investigated and
compared with the activity for non-concentrated
fractions. The results obtained showed that the
SIF activity was completely destroyed by
concentrating fractions derived from gel filtration
in which 0.9% saline was used as elution fluid.
The SIF activity was not affected by drying in the
fractions with a 0.1% saline concentration.

Gel filtration of Cernitin spissum supernatant
was also carried out on preparative scale, using
a column measuring 25x400 mm. The sample
quantities were 5 ml, and a 0.1% sodium
chloride solution was used as eluent. The elution
curve obtained showed a high absorption for the
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fractions. The SIF activity was recovered after
155 ml of the elution volume, and distributed
within a volume of 40 ml. (The fractions between
155 ml and 195 ml were collected.) The loss of
the SIF amount introduced after the first gel
filtration was approx. 25%. The second gel
filtration was run on a column measuring 25x400
mm, and the sample quantity was approx. 5 ml
(the concentrated pool of SIF active fractions
from the first gel filtration). 0.1% saline was used
as eluent.

The elution diagram showed that the sample
contained a few percent high molecular
impurities, but no low molecular ones, after the
first gel filtration. The quantity of impurities with
molecular weights slightly above and below that
of SIF comprised at least half the total UV
absorbing substance quantity (Fig. 3).
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Fig. 3. Gel filtration of Cernitin spissum supernatant (2nd gel
filtration). Purification of Streptolysin Inhibitory Factor (SIF).
Column: Sephadex G-15, 2.5x40 cm. Sample: 5 ml
concentrated pool of SlIF-active fractions from 1st gel
filtration (corresponding to 5 ml of Cernitin spissum
supernatant). Eluent: 0.1% sodium chloride solution. Flow
rate: 25 ml/h.
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Fig. 4. Gel filtration of Cernitin spissum supernatant (3rd gel
filtration). Purification of Streptolysin Inhibitory Factor (SIF).
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Column: Sephadex G-15, 2.5x40 cm. Sample: 3 ml
concentrated pool of SIF-active fractions from 2nd gel
filtration (corresponding to 5 ml of Cernitin spissum
supernatant). Eluent: 0.1% sodium chloride solution. Flow
rate: 25 ml/h.

The SIF activity was recovered between the
elution volumes 155-195 ml. The fractions within
this elution range were pooled and
concentrated. In the course of the second gel
filtration, a further 5% of the total SIF activity
was lost.

The third gel filtration was carried out in the
same way as the second. The sample volume
was approx. 3 ml (concentrated pool of SIF
active fractions from the second gel filtration).
The elution diagram showed that the sample
contained at least 5 different molecular weight
groups, three of which (two with higher and one
with lower molecular weight than SIF) comprised
5-7% of the total quantity of substance. The
majority of the impurities, 30-40%, comprised a
group with a molecular weight slightly higher
than that of SIF (Fig. 4). The SIF active fractions
between Ve’ = 155 ml, and Ve “ = 195 ml were
collected. After the third gel filtration, approx.
65% of the original SIF quantity was recovered
in the active fractions.
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Fig. 5. Purification of Streptolysin Inhibitory Factor (SIF).
Correlation between streptolysin inhibiting ativity and optical
density (ODas;7). SIF-U [ODasz(conc.)]": *; OD.s; (conc): 0.
Notations on x-axis: 1. Cernitin spissum. 2. Cernitin spissum
supernatant from methanol fractionation. 3. SIF-active
fraction from 1st gel filtration. 4. SIF-active fraction from 2nd
gel filtration. 5. SIF-active fraction from 3rd gel filtration.
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Fig. 6. Purification of Streptolysin Inhibitory Factor (SIF).
Correlation between specific activity values, i.e. the
streptolysin inhibiting activity in relation to the Folin intensity
(SIF-U/Folin intensity: A), total carbohydrate content (SIF-
U/carbohydrates: O), and optical density (SIF-U/ODgs7: *).
Notations on x-axis: 1. Cernitin spissum. 2. Cernitin spissum
supernatant from methanol fractionation. 3. SIF active
fraction from 1st gel filtration. 4. SIF active fraction from 2nd
gel filtration: 5. SIF active fraction from 3rd gel filtration.

Analyses of the SIF active fractions gave the
results shown in Figs. 5 and 6. With respect to
substances absorbing UV light at 257 nm,
purification after the first gel filtration was 85-
90%, after the second 95%, and after the third
98%.

As for purification wit h respect to specific SIF
activity, see Table 1.
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Table 1. Purification of the Streptolysin Inhibitory Factor (SIF) in pollen extract with respect to specific activity.

Degree of purity: specific SIF activity for the purified fraction

specific SIF activity for Cernitin spissum

Degree of Purity
SIF-U/ml SIF-U/ml/Folin
/OD.s7 conc. Intensity SIF-U/ml/carbohydrates
Cernitin spissum 1.0 1.0 1.0
Cernitin spissum Supernatant 1.1 1.0 1.3
1st gel filtration 5-6 4-5 2
2nd gel filtration 15 20 90
3rd gel filtration 15 40 110

Characteristics

Heat stability. SIF is resistant to heat, the activity
is not reduced after incubation for 10 min at
65°C and at 100°C.

pH stability. The activity of SIF was completely
destroyed after incubation for 20 min at 37°C
and at a pH 2.0. At pH 11.5, approx. 60% of the
SIF activity in the solution was destroyed.

Ability to dialyze. SIF is capable of dialyzing, and
the activity can be quantitatively recovered in the
inner and outer phases after equilibrium dialysis.
The stability to dialyze is not affected by
variations in the ionic strength of the solvent.

Molecular weight. The preliminary value for the
molecular weight of SIF, calculated with the aid
of the elution volume in gel filtration, is approx.
850. The test samples used for determining the
molecular weight of SIF were Cernitin spissum
supernatant and the SIF active fraction from the
third gel filtration. The same results were
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obtained with both samples (Fig. 7).

The SIF activity of the Cernitin spissum extract.
Depending on the degree of dryness (20-40%),
the SIF content in Cernitin spissum varied
between 1500 and 3000 SIF-U/ml.

The dependency of the degree of inhibition on
the incubation time. The test results show that,
when inactivating streptolysin with SIF under
standard conditions, the incubation time should
not be less than 20 min (Fig. 1). An incubation
time of 5 min requires a SIF concentration,
which is approx. 100% greater than that required
in a 30 min incubation period. The difference
between 15 and 30 min is approx. 30%; this
value is about 20% greater than the error of the
method at the SIF concentrations used in the
investigation.

STREPTOLYSIN INHIBITORY FACTOR

Investigation of the activity in the inner and outer
dialysis phases. This investigation with SIF-
treated streptolysin gave the following results.
Active SIF was recovered in the outer phase in
equilibrium dialysis of SlF-treated streptolysin.
No reduction in activity of SIF could be observed
which could be attributed to inactivation of

Figure 7. Determination of preliminary values
for the molecular weight of the Streptolysin
Inhibitory Factor (SIF), using gel filtration.
Correlation between the logarithm for the

\ molecular weight and the elution volume (V).
Column: Sephadex G-15, 2.5X40 cm. Eluent:
0.3% sodium chloride solution.
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streptolysin. The SIF activity in the outer phase
was somewhat less than half of the original SIF
activity in the inner phase inside the dialysis
tube, but this halving of the concentration
agreed with the dilution and was fully
comparable with the results obtained in
equilibrium dialysis of SIF without streptolysin.
The activity of the streptolysin in the inner phase
was investigated after continued dialysis against
a large volume of outer phase. The results of the
test showed that no streptolysin activity could be
recovered after inactivation with SIF. The activity
of the dialyzed streptolysin that had not been
treated with SIF, diminished after 48 h dialysis
by about 20% in relation to non-dialyzed
streptolysin.

Storage stability. The SIF activity for Cernitin
spissum solution, conc. 1:200, does not diminish
during storage at room temperature or at +4°C
over a period of several days. The stability of the
solution is limited primarily by fungal infection,
even at low temperatures. The stability of
concentrated and diluted, sterile Cernitin
spissum solutions is unlimited at refrigeration
temperature, with respect to the SIF activity.
(The streptolysin solution can be stored at +4°C
for at least 48 h without suffering any loss of
activity. At higher temperatures, the solution
easily becomes infected. Careful handling in the
presence of air does not lead to a reduction in
activity.)

DISCUSSION

The Streptolysin Inhibitory Factor, SIF, is a
quantitatively measurable substance occurring
in pollen extract. The method described for the
measurement of SIF activity is reproducible. The
error of the method at lower SIF concentrations
is approx. 10%, but somewhat lower at higher
concentrations. The investigation had shown
that SIF activity is not affected by smaller
variations in incubation time or in temperature.
The inhibitory activity of SIF is a linear function
of the SIF concentration within a wide range.

The molecular weight of ~840 indicates that SIF
is probably a condensation of a polymerization

The effect of sod-active plant substance (Polbax®) on Oxygen
Free Radical (OFR) Generation and Blood Cell Rheology

product. Other possible alternatives might be a
peptide, a nucleic acid fragment, or a
polysaccharide. SIF is easily soluble in water, in
saline, and in 95% methanol. The fact that SIF is
soluble in methanol does not eliminate any of
these proposed groups of substances, since the
dielectric constant of the solvent is high.

The heat stability and the stability against
variations in the ionic strength of the solvent
indicate a chemical structure in which the
streptolysin-inhibiting activity is either reversible
or resistant to these factors. The SIF activity is
destroyed in association with treatment in acid
environment, and partly also in alkaline
environment. In view of the fact that the acid-
alkali treatment takes place under mild
conditions, it is hardly feasible that a component,
e.g. acid or alkali sensitive amino acids, in SIF
would thereby be destroyed.

The results obtained from the gel filtrations show
that the SIF activity is probably not dependent
on a co-factor. Whereas the inhibitory effect of
SIF remains unchanged after its reaction with
streptolysin, the latter is irreversibly inhibited, as
shown by the fact that SIF can be separated
from inactivated streptolysin by dialysis. The
chemical analyses show that the specific SIF
activity, with respect to the Folin intensity and
the total carbohydrate content, increased
strongly after the third gel filtration in relation to
the second filtration. Concerning the optical
density at 257 nm, the specific activity of the SIF
active fractions was unchanged after the third
gel filtration in comparison with the second
filtration. This result increased the probability,
that SIF might be a nucleic acid fragment.

The results of separate investigations have
shown that pollen extract, produced under sterile
conditions, contains a concentration of SIF
which is just as high as that of the commercially
produced Cernitin spissum extract.

Further studies on isolation and characterization
of SIF are in progress.
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Flower Pollen Extract and its Other Effects

Therapeutic Action of a Pollen Extract

Published in Medecine Generale, France - No. 1 — May 1975

At the request of OZOTHINE Laboratories, we have studied an appetite stimulant compound marketed
under the name of STENOREX, in children undergoing prolonged hospital admissions. This entirely
vegetable-based product, prepared from a pollen extract, possesses neither hormonal nor antihistamine
effects, but acts purely as an appetite stimulant; its principal effects are therefore exerted on weight gain

and on physical and psychic asthenia.
1. Conditions of Trial

Choice of children

The trial covered 54 children chosen from three
institutions: the Institution J.-B. Thiéry, the
Maison d Enfants Clairjoie, and the
Pouponniére de I’ Aide a I' Enfance of Meurthe-
et-Moselle. The Institution J.-B. Thiéry takes
children with chronic neurological ailments, mild,
moderate or profound mental retardation, and
children with behavior disorders or psychoses;
the other two establishments take normal infants
and children, for exclusively social indications.

The conditions of life of the children remained
unchanged throughout the trial; in particular, diet
was not altered when the trial was started. The
product was only given to children who had
been inmates of one of the institutions for at
least four months. Children developing an acute
illness in the course of the trial were excluded
from it.

Dosage
In accordance with the recommendations of
OZOTHINE Laboratories, we adopted the

following dosage schedule:

-1 gelule daily for children weighing less than 5kg.
2 “ s * " “ “  from 5 to 10kg.

Therapeutic Action of a Pollen Extract

3« “« “ “  from 11 to 15kg.
4 ¢ o “ over 16kg.

The duration of treatment was four weeks in all
cases.

The product was given at mealtimes, the gelule
either being swallowed with a little jam or
yoghurt, or — in the case of the youngest
children — the contents of the gelule being mixed
with these foods.

However administered, the product was
accepted with pleasure by all the children.

Age

The ages of the children ranged from 6 months
to 12 years. There were 20 infants aged under
30 months, and 34 children from 2 '/2to 12 years
of age.

Indications

We accepted the following indications for
treatment:

2. Plateau of weight curve. We particularly
selected children whose weight curve had been
stationary for several months in spite of a
properly balanced diet; these children might or
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might not have been anorexic (see observation
No. 7 and weight curve attached).

3. Severe delay in stature and weight, either in
cases of long-standing constant anorexia, or —
more particularly — in grossly premature infants,
twins, and chronically ill children (e.g. with
congenital cardiac disease)

4. Asthenic children, with low motivation either
for play, food, or schoolwork. These were often
children who had been hospitalized for several
years, suffering from emotional deprivation and
parental rejection.

A laboratory profile covering serum proteins,
blood count and haemoglobin level was carried
out at the beginning and end of treatment
whenever this was feasible — in a total of 30
cases.

The children’s weight was recorded during the
month before treatment was begun, at the end
of each week of treatment and finally on day 60.

2. Therapeutic Effects

Effect on appetite

Sthénorex appeared to us to have a beneficial
effect upon appetite.

- In 34 out of 54 cases, the teaching or
supervisory staff noted an improvement
in mealtime behaviour.

- In 7 cases, there was judged to have
been an excellent return of appetite.

Effect on weight curve

Remarkable weight gains were recorded in
40 out of 54 cases. The mean gain was well
above that considered normal according to
standard weight tables. Some cases showed
spectacular gains, up to 10% or more of the
initial weight.

Therapeutic Action of a Pollen Extract

In over half the cases, the weight gain
continued during the following month.

Effect on delay in stature and weight

The duration of treatment was too short to
observe any gain in stature.

Effect on asthenia

The effect of Sthénorex on behavior
appeared to us to be often beneficial.
Treatment improved the relationship
between child and teacher; the words of
encouragement when the dose was given
reinforced the emotional bond that had been
established; the child was consequently
more cheerful, meals were awaited with
pleasure and willingly eaten.

3. Tolerance and Toxicity

Tolerance of the product was perfect in
every case. No digestive disturbances were
recorded; there was neither vomiting nor
diarrhea.

Serum protein was measured in 30 cases
and a blood count done in 31.

No toxic effects were recorded; in particular
there was no anemia, leucopenia or
thrombocytopenia. An increase in red cell
count was noted in 11 cases, and the same
applies to hemoglobin levels. This facts
appears to us worthy of note, in view of the
presence of trace elements in the pollen
extract whose administration must certainly
be favourable to haemoglobin synthesis.

No sleep disturbances were noted during
the trial.

The combination of Sthénorex with other
medications (barbiturates, anticonvulsants,
and neuroleptic or cardiotonic drugs) did not
cause any trouble.
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No allergic skin reactions were noted attached; this shows an excellent weight

throughout the trial. gain after 4 months of stagnation. The
effect continued during the succeeding

4. Conclusion months.

This clinical study of Sthénorex in 54 KEY TO FIGURE

children aged from 3 months to 12 years Fortifiant = Tonic

enabled us to reach the following P (poids) = Weight

conclusions: T (taille) = Height

- The product is totally non-toxic.

- It is easily absorbed: it is perfectly
tolerated with the digestive tract

- It has a beneficial effect on appetite and
weight gain, and a significant action in
correcting anaemia.

- The high success rate (19 very good
results, with a weight gain of 1 kg or
more, and 20 good results, with a weight
gain from 400 g to 1 kg) justifies the use
of the product in all cases of asthenia,
anorexia or failure to gain weight.

- Finally, the fact that this is a natural
product of plant origin  further
encourages us to recommend the use of
the product.

Addendum

- For purposes of illustration, the weight
curve of Véronique C. case No. 7, is
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Flower Pollen Extract and its Other Effects

A new herbal combination, Etana, for enhancing erectile function: an
efficacy and safety study in animals

N Qinna '3, H Taha?, KZ Matalka' and AA Badwan?

"Department of Pharmacology and Biomedical Sciences, Faculty of Pharmacy and Medical Sciences, Petra University, Amman,
Jordan; ?Delass Natural Products, Naor, Jordan and 3Central Research Lab, The Jordanian Pharmaceutical Manufacturing CO. PLC
(JPM), Naor, Jordan

We present herein a new herbal combination called Etana that is composed of five herbal extracts
including Panax quinquelotius (Ginseng), Eurycoma longifolia (Tongkat Ali), Epimedium grandiflorum
(Horny goat weed), Centella asiatica (Gotu Kola) and flower pollen extracts. Most of the above-mentioned
extracts have been a long historical and traditional use for erectile dysfunction (ED). On the basis of the
mechanism of action of each of the above, a combination is introduced to overcome several physiological
or induced factors of ED. This study was conducted to show an enhancement of erectile function in male
rats. The animals were observed for 3 h after each administration for penile erection, genital grooming
and copulation mounting, and the penile erection index (PEI) was calculated. The maximum response
was observed at the concentration of 7.5 mg kg-! of Etana. At a 7.5 mg kg™ single dose, the percentage
of responding rats was 53 + 7 with a PEI of 337 £ 72 compared with 17 = 6 with a PEI of 30 + 10 for
control animals. This PEI was significantly (P<0.001) higher than each single component and than the
sum of any two herbal components of Etana. When compared with sildenafil citrate, Etana induced more
pronounced PEI than 0.36 mg kg, but similar to 0.71 mg kg of sildenafil. Furthermore, full acute and
sub-acute toxicity studies showed no toxic effects of Etana. In conclusion, this study describes a new and
safe combination of herbal components that enhance erectile function in male rats. Clinical studies are
warranted for evaluating Etana’s significance in ED.
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Keywords: Ginseng; Centella; Epimedium; Eurycoma; pollen; erectile dysfunction; Etana; herbal

Introduction

Erectile dysfunction (ED) affects 50% of men
aged between 40 and 70 years and therefore is
considered to be an important health problem.?
As men age, several physiological or induced
factors arise that contribute to ED, such as a
decline in the testicular production of
testosterone, vascular functionality, levels and
responsiveness to vasoactive amines and
neurotransmitters, diseases (for example,
cardiovascular, hypertension, diabetes mellitus,
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chronic prostatitis) and certain drugs.” 2 A
number of pharmacological agents are
introduced to correct ED transiently, such as the
orally consumed phosphodiesterase type 5
inhibitors, testosterone therapy, or vasoactive
agents inserted intraurethrally or injected
intracavernosally. -3

Some natural products such as Panax
quinquelotius, Eurycoma  longifolia and
Epimedium grandiflorum have the ability to act
as an aphrodisiac and to help restore ED. The
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medicinal activity of Panax quinquelotius
(Ginseng) has improved penile rigidity, libido
and patient satisfaction in men with ED* 5
whereas using a Eurycoma longifolia extract
(Tongkat Ali) and Epimedium grandiflorum
(Horny Goat Weed) in animals increased sexual
arousal, motivation and frequency of sexual
activity.®10 Furthermore, there are some natural
products that could play a role in improving
circulation to the prostate and penis such as
Centella asiatica (Gotu Kola) and flower
pollen."-13 Therefore, it was our hypothesis that
the development of a herbal combination of the
above five plant extracts, called Etana,' could
work on several age-induced causes of ED. On
the basis of the mechanism of action of each
component, this herbal combination could have
an additive or synergistic effect to restore
erectile function.

To introduce Etana as an enhancer of male
erectile function, this study examines the
efficacy of Etana in relation to each of its
components, to its dose-response effect, in
comparison to sildenafil as a known drug to
restore erectile function and to different herbal
combinations. In addition, acute and subacute
toxicity studies of Etana were carried out to
establish the safety of this herbal combination.

Materials and Methods
Herbal Extracts

Panax quinquelotius, Eurycoma longifolia and
Epimedium grandiflorum extracts were
purchased from Hongjiu Ginseng, the Active
Ingredients Group and from the Chengdu
Wagott Pharmaceutical Co., Chengdu, China,
respective. Centella asiatica (Gotu Kola) and
flower pollen extracts were purchased from
Graminex, USA and Ennagram, France,
respectively. Sildenafil citrate was obtained from
JPM, Jordan.

Etana preparation and method of analysis

Etana is a mixture of Ginseng extract (100 mg),
Tongkat Ali extracts (200 mg), Epimedium
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extract (60 mg), Gotu Kola extract (40 mg), and
flower pollen extract (135 mg). The preparation
was dissolved in distilled water and given to rats
by oral gavage.

The method of analysis of Etana components is
based on the HPLC method to assay a marker
for each constituent (for example, icariin for
Epimedium grandiflorum and malasiatic acid for
Centella asiatica). The method is based on a
solid stationary phase (C18 packed column),
mobile phase, and separation by partition
adsorption or ion exchange process. The
gradient mixtures of acetonitrile: H3PO4 and the
detection wavelengths were different for each
component.

Animals

Male and female Wister rats (220-300 g) were
obtained from the Yarmouk University animal
house unit (Irbid, Jordan). The animals were
housed at the animal facility in Petra University
in a 12 h light or dark cycle at a constant
temperature of 22° C. All animals were
acclimatized for 10 days before the experiments
with free access to a standard diet and drinking
water. All animal experiments were carried out in
compliance with relevant laws and institutional
guidelines.

Sexual behavior and penile erection index

Each animal group consisted of 10 male rats
weighing 200-300 g. Each test preparation was
dissolved freshly in distiled water and doses
were administered by oral gavage. Dosing of
Etana was either as a single dose per day or as
a triple dose per day, 3 h apart, to show any
changes in the efficacy obtained from multiple
administrations per day. Control animals were
given the vehicle alone (distilled water). Rats
were placed in glass cages, allowed free access
to food and tap water and were observed for 3 h
after each drug administration for penile
erection, genital grooming and possible
copulation mounting. The number of responding
rats was recorded along with the number of
sexual activity episodes (penile erection, genital
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grooming or copulation mounting). Penile
erection index (PEl) was calculated for each
group by multiplying the percentage of active
rats (responding rats) by the total number of
activity episodes. 517

Acute and subacute toxicity assessment

Acute toxicity for Etana was determined in rats
(250-300 g) consisting of 10 rats per group (five
males and five females). A single dose of 0, 7.5,
37.5, 75, 150, 225 and 300 mg kg (that is, 1 x
to 40 x of the human recommended daily dose
based on 70 kg b.w.) was given by oral gavage
to each animal per group. The animals were
observed closely for any toxic or abnormal
behavior in the first 2 h after dosing and were
kept under further observation for 2 weeks.

A subacute toxicity study for 28 days was
carried out according to ICH guidelines. A single
dose of 0, 7.5, 15 and 75 mg kg (that is, 1 x, 2
X, 10 x of the human recommended daily dose
based on 70 kg b.w.) was given by oral gavage
to each animal per group. Each test group
consisted of five males and five females, and
different sex animals were kept in separate
cages to avoid pregnancy during the test period.
Animals were monitored carefully and body
weights were measured daily. At the end of 28
days, all animals were killed. Just before being
killed, blood samples were taken from the
jugular vein for a full blood and chemistry
analysis. All internal organs were carefully
removed, weighed and then fixed with 10%
buffered formalin for histological examination.

Data analysis

All variables were analyzed using SPSS version
10 statistical package (SPSS Inc., Chicago, IL,
USA) using different statistical tests. For sexual
behavior and PEI analysis, Student’s t test was
carried out to compare the level of significance
between groups. As for the toxicity study,
statistics were generated for time interaction,
gender effect and differences between each
treatment group and the control group. The
overall differences between the groups were
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analyzed using one-way ANOVA. In some
cases, Turkey's post test was carried out after
ANOVA to show the differences between
selected groups. For all of the statistical
comparisons, the level of significant difference
was defined as P<0.05.
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Figure 1. The PEI for different groups of rats administered
either a single component of Etana, Etana or distilled water.
The PEI was determined by multiplying the average scores
reported during a 6-day treatment by the average
percentage of responding rats. The rats were monitored for 3
h after a single administration. Each single group was
administered the same amount (mg) as is present in Etana.
Each bar point represents the mean of six experiments + s.d.

Results

Etana versus each single component on male
rat sexual behavior

The PEI after the administration of each single
component of Etana in comparison with Etana is
presented in Figure 1. In all treated animals, PEI
increased  significantly ~ (P<0.001)  when
compared with control animals. In addition,
Etana-treated rats showed significantly higher
(P<0.001) PEI than did each single Etana
component-treated rats (Figure 1). In addition,
the PEI of Etana is higher than the sum of any
two herbal components. Furthermore, the
number of responding rats after a single
administration of Etana was significantly higher
(P<0.001) than each single Etana component-
treated rat.

Dose response of Etana on male rat sexual
behavior

The dose response of Etana showed a
significantly higher (P<0.001) PEI at a dose of
7.5 mg kg of Etana when compared with 2.5,
15 mg kg' and controls (Figure 2). In addition,
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when Etana was administered thrice a day, 3 h
apart to the same rats, the PEI was significantly
higher (P<0.001) at 7.5 mg kg' dose when
compared with that in the other doses and
control, and the cumulative PEI did not change
after the second or third dose to the same rats
(Figure 2).
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Figure 2. The PEI for different groups of rats administered
different doses of Etana. Etana was administered thrice a
day, and PEIl was determined by multiplying the average
scores reported during a 3-day treatment by the average
percentage of responding rats. Each bar point represents the
mean of three experiments + s.d.

Etana versus Sildenafil on rat sexual behavior

In this set of experiments, the effect of Etana 7.5
mg kg' was compared with the effect of two
therapeutic doses (0.36 and 0.71 mg kg, based
on 70 Kg b.w.) of sildenafil citrate. The PEI after
Etana (7.5 mg kg') administration as a single or
triple dose per day was similar to that of 0.71 mg
kg' of sildenafil and was significantly higher
(P<0.001) than that of 0.36 mg kg™ of sildenafil
and the control group (Figure 3).
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Figure 3. The PEI for different groups of rats administered
two doses of sildenafil and Etana. Doses were administered
thrice a day, 3 h apart, and PElI was determined by
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multiplying the average scores reported during a 3-day
treatment by the average percentage of responding rats.
Each bar point represents the mean of three experiments +
s.d.

Etana versus a different mixture of herbal
components on male rat sexual behavior

The PEI after administration of different mixture
components, group 1 (Centella asiatica,
Eurycoma longifolia, Epimedium grandiflorum,
flower pollen extract and Gingko) and group 2
(Ginseng, Eurycoma longifolia and Epimedium
grandiflorum), is shown in Figure 4. The
cumulative PEI and the percentage of
responding rats after the administration of Etana
thrice a day were significantly higher (P>0.001)
than the PEI and percentage of responding rats
of group1 and 2 (Figure 4). In group 1, Gingko
was added instead of Ginseng because of its
known function as an aphrodisiac. A single
administration of Gingko (0.86 mg kg') showed
PEI and percentage of responding rats at 80 and
22%, respectively.

Acute and subacute toxicity of Etana

No deaths occurred after the administration of
any of the single doses tested (7.5-300 mg kg).
After a 28-day administration of 7.5, 15 or 75 mg
kg (that is, 1 x, 2 x, 10 x of the effective dose),
no deaths occurred, and the body weight did not
show any significant changes in male or female
rats. In addition, the weights of the internal
organs did not show any changes after a 28-day
administration of any of the doses tested.

The chemistry results after a 28-day
administration of 1 x, 2 x, and 10 x dose of
Etana showed no significant differences in
triglycerides, ALT, AST, ALP, sodium,
creatinine, calcium and phosphorus. However, a
significant reduction in cholesterol, urea and
potassium levels (P<0.03-0.001) was observed
(Table 1). The reduction of cholesterol was dose
dependent (P<0.001) as the percent reduction
was 20, 26 and 34% for 7.5, 15 and 75 mg kg,
respectively, whereas the reduction of urea was
dose dependent (15% for all doses; P<0.03) and
the reduction of potassium was seen only at the
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75 mg kg dose (10%; P<0.015). On the other
hand, the glucose level increased significantly
only at 75 mg kg' dose (68%, P<0.025) (Table
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Figure 4. The PEI for different groups of rats administered
different combinations: Centella asiatica, Eurycoma
longifolia, Epimedium grandiflorum, flower pollen extract and
Gingko for group 1: and Ginseng, Eurycoma longifolia and
Epimedium grandiflorum for group 2 and Etana. Doses were
administered thrice a day, 3 h apart, and PElI was
determined by multiplying the average scores reported
during a 3-day treatment by the average percentage of
responding rats. Each single group was administered the
same amount (mg) as is present in Etana. Each bar point
represents the mean of three experiments * s.d.

The hematological changes after a 28-day
administration of 7.5, 15 and 75 mg kg™' dose of
Etana showed a significant increase in the
percentage of lymphocytes, and a significant
decrease in the percentage of neutrophils in
peripheral blood at the doses of 15 and 75 mg
kg’ (P<0.05-0.001) (Table 1). However, the
absolute number of the above cells in peripheral
blood did not change because there was an
apparent reduction in the total leukocytes count.

Discussion

new and safe
components  that

This study describes a
combination of herbal

enhances erectile function in male rats. Most of
the single constituents of Etana have been
widely used for enhancing erectile function, and
scientific evidence was reported to explain the
mechanism of each component. The idea was to
show the additive or synergistic effect of such
combination. The results indicate that Etana
showed a significantly higher percentage of
responding rats and PEIl. Furthermore, the
Etana efficacy was dose dependent, showing
higher activity at either single dose or triple dose
of 7.5 mg kg™' per day, and can be administered
for a long period of time without any toxic effect.

To confirm our hypothesis with regard to the
efficacy of Etana combination versus other
possibilities, it was compared with two other
combinations. The choice of the two other
combinations was based on the known
mechanism of each component. Group 1 was a
mixture of Centella asiatica, Eurycoma longifolia,
Epimedium grandiflorum, pollen extract and
Gingko versus Ginseng, Eurycoma longifolia
and Epimedium grandiflorum (group 2) and
Etana (Ginseng, Eurycoma longifolia,
Epimedium grandiflorum, and Centella asiatica
and flower pollen). Group 1 components are
similar to Etana except that it contains Gingko
instead of Ginseng. Gingko has also been used
for aphrodisiac effects but it has a different
mechanism of action from Ginseng.'® Group 2
does not contain flower pollen and Centella
asiatica. On the basis of the above, one of the
mechanisms of action of Etana as a herbal
combination to enhance blood flow is consistent
with the synergistic effects observed by
combining the individual components.'1-13

Table 1. The significant hematological and biochemical findings of rats treated with different doses of Etana for 28 days

Cholesterol Urea Potassium Glucose o -
Group (mg dI) (mg d) (mmol) (mg dI) Lymphocytes % | Neutrophils %
Control 58 +2 37+2 6.5+0.2 55+9 73+3 132
7.5 mg kg™! 46 + 5% 3142 6.7+0.2 56 + 5 70+3 14+2
15 mg kg’ 41+ 3% 32+ 2* 6.8+0.3 75+3 80+ 2* 8+ 1"
75 mg kg’ 38 + 2** 33+ 1* 58+0.2* 92 + 12 87+ 2" 5+1*
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*P<0.05 when compared with the control group, **P<0.001 when compared with the control group.

On the basis of the published scientific evidence
of each Etana component, the mechanism of
action of Etana can be fourfold. First, it has been
shown that ginsenosides, which are extracted
from Panax ginseng, increased the plasma
levels of FSH, LH, testosterone (total and free
forms) and spermatozoa concentration and
motility.# This suggests that ginsenosides act on
the hypothalamus and or pituitary to increase
plasma FSH and LH, thus activating testes to
increase testosterone levels and spermatozoa
formation. 4 19 Second, it was found that
Eurycoma longifolia enhanced the testosterone
effect by increasing the sexual performance of
inexperienced castrated male rats. ® Third, it has
been shown that ginsenosides and icariin,
isolated  from  Epimedium  grandiflorum,
promoted the release of nitric oxide (NO)from
corpus cavernosum.’® 20 The release of NO
induces the relaxation of the smooth muscle and
thus  enhances erection. In  addition,
ginsenosides and icariin were found to increase
intracavernosal pressure.’% 20 Furthermore,
icarin was found to be a cGMP-specific
phosphodiesterase 5 inhibitor in vitro,?* but not
in vivo, after oral dosing for 4 weeks.'0 In this
study, however, the dose response of Etana
showed a bell-shaped curve (Figure 2),
suggesting a phosphodiesterase inhibition.
Fourth, the addition of flower pollen extract and
Centella asiatica improves blood circulation to
the prostate and penis, thereby enhancing the
level of the other components (or their effects) of
Etana to reach the genital tract.'"13
Furthermore, it is known that one of the major
problems that could result in ED is chronic
prostatitis.? '3 Both Centella asiatica (Gotu Kola)
and flower pollen have antioxidative activities
that are important to reduce male infertility and
help in managing chronic prostatitis.’ 13

In addition to enhancing erectile function, Etana
has other benefits. It lowered the serum
cholesterol level after 28 days of oral dosing in a
dose-dependent manner. This cholesterol-
lowering effect is mainly due to Panax ginseng
and flower pollen.2'-23

A new herbal combination, Etana, for enhancing erectile function:
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It has been shown that Panax ginseng lowers
cholesterol and triglyceride levels by activating
lipoprotein lipase in hyperlipidemic rats.?? In this
study, however, the rats were normal and 28
days of Etana administration did not cause any
significant change in the triglyceride levels.

This paper describes a new combination of
herbal extracts that enhances erectile function
and is safe after a long day of use. In addition,
this herbal combination could also help in
reducing the serum cholesterol level and in
managing chronic inflammation of the
prostate.!"-'3 Clinical studies are warranted for
evaluating Etana’s significance in ED and in
men with chronic prostatitis.
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Abstract

The purpose of this study was to assess the acute oral toxicity produced when the test material was
administered as a single dose by the oral route (gavage) to rats.

Male and female Crl: CD (SD) rats were assigned to 3 groups (five/sex/group). Each group was given G-
63 Food Product at dose levels of 2000, 3500, or 5000 mg/kg at a dose volume of 20 mL/kg.

The animals received a single dose by oral gavage. The animals were observed for 15 days postdose
and then sacrificed and necropsied. No tissues were saved.

Assessment of toxicity was based on mortality, body weights, clinical observations, and macroscopic
observations.

All animals survived to termination, gained weight throughout the study, and were unremarkable at
necropsy except for one 3500 mg/kg male (Animal No. B04315) that had a jejunum filled with reddish-
yellow, slightly viscous fluid, and one 5000 mg/kg female (Animal No. B05018) with white lesions on the
left apical lobe of the lungs. These findings were not considered to be treatment related.

All animals were normal at the postdose clinical observations, the daily cageside observations, and the
weekly detailed observations except for one 5000 mg/kg female (Animal No. B04323) with a sore/scab on
the proximal tail at the Day 8 detailed observations and one 5000 mg/kg female (Animal No. B0518) with
a sore/scab on the proximal tail that was sensitive to the touch at the Day 8 and 15 detailed observations.

In conclusion, the maximum tolerated dose when administered via oral gavage to rats as a single dose is
greater than 5000 mg/kg.
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Basic Study of Cernilton

Immuno-Serological Findings

By: Yoshitami Kimura, M.D.
Yoshie Inoue, M.D.
Department of Bacteriology,
Nippon Medical College

Tokyo, Japan
March 19, 1968

1. Introduction

CERNILTON is a pollen preparation extracted from a mixture of 8 different pollens and contains as its
chief ingredient some 20 kinds of amino acids. It also contains small amounts of sugar and glycoside but
no sedimentary proteins.

Judging from its method of extraction and the results of analysis, there seems little danger of the
preparation having an antigenic or allergenic property. Nevertheless, immunoserological studies are
carried out here for the sake of safety.

2. Materials

Materials used were Cernitin T-60 and Cernitin GBX which are extracted and purified from crude pollen.
The former contains mainly amino acids (no proteins) while the latter mainly lipoid. Both were placed at
the authors’ disposal by Tobishi Pharmaceutical Co., Ltd. after chemical analysis.

3. Methods
1) Antibody-producing Properties of Cernitin T-60 and Cernitin GBX

Animals used were male rabbits weighing about 2.5 kg, which were immunized according to the dosage
schedules below. Ten days after the last injection the blood was drawn and serum separated for
determination of the antibody titre.

Group A (Cernitin T-60 Administration Group)

1. 2,400 g Rabbit 2 ml/kg of Cernitin T-60 (30
mg/ml) injected intravenously 3 times
weekly for 2 weeks (total dosage 360

mga/kg).
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2. 2,500 g Rabbit 1 I

3. 2,500 g Rabbit 0.05 ml (15 mg) of Cernitin T
60 solution (300 mg/ml) injected into
foot pad at 5 sites (2 times weekly, 4
times all).

4.2,400 g Rabbit n Il
Group B (Cernitin GBX Administration Group)

1. 2,600 g Rabbit 0.05 ml (36 mg) of Cernitin
GBX original liquid injected into food
pad at 5 sites (2 times weekly, 4 times
all).

2. 2,500 g Rabbit I I

3. 2,400 g Rabbit I I

2) Sensitinogenicity of Cernitin T-60 and Cernitin GBX (Anaphylactic Shock: Guinea Pigs)

Cernitin T-60 and Cernitin GBX were injected subcutaneously into the groin in 10 male guinea pigs
weighing about 250 g, 2 times weekly 4 times all (each time 15 mg). Two weeks after the last injection the
antigens (15 mg/ml) were injected intravenously for observation of anaphylactic shock.

3) Sensitinogenicity of Cernitin T-60 and Cernitin GBX Arthus’ Phenomenon: Rabbits)

To the rabbits immunized according to method 1) 0.1 ml of the antigens (15 mg/ml, 3 mg/ml, 0.6 mg/ml)
was injected subcutaneously to the back (after shaving off the hairs) 10 days after the last injection, and
the presence of reddening and induration was examined.

4) Determination of Antibody Titre

A. Precipitin Reaction: Immunized rabbit-serums obtained under method 1) were activated (56°C, 30
mins) and diluted serially with 5% gum Arabic physiological saline. The precipitin reactions of Cernitin T-
60 and Cernitin GBX were then examined routinely.

B. Haemagglutination Reaction: Immunized antiserums obtained under method 1) were studied routinely
according to the agglutination reaction test for sensitized corpuscles, using sheepcorpuscles sensitized
with Cernitin T-60 and Cernitin GBX, as follows: Antiserums (inactivated) were made subject to
adsorption by sheep-corpuscles washed beforehand. Sheep-corpuscles were first treated with tannic
acid, sensitized with the antigens (1 mg/ml in case of Cernitin T-60 and 0.1 mg/ml in case of Cernitin
GBX, dissolved or suspended in phosphate buffer solution with a pH of 6.2), and then added to the
diluted series of antiserums at a dose of 0.05 ml. Agglutination values were determined after storing the
antiserums so obtained at a temperature of 37° C for 2 hours and at room temperature for 20 hours.
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C. Gel-Precipitin Reaction: The test was carried out in a routine manner according to Ouchterlony’s
method. Antiserums obtained under method 1) were used as testing samples while Cernitin T-60 and
Cernitin GBX as antigens.

Results

A) Serological Study of Rabbit-Serums Immunized with Cernitin T-60 and Cernitin GBX

Serological study was made of the serums (7 rabbits) immunized according to method 1).

A) Precipitin Reaction (double layer method):

Table 1
Precipitin Reaction (diluted antiserums)
Unc_jiluted X2 X4 X8
Antiserum
No. 1 _ _ _ —
Rabbits Group A 2 _ _ _ _
(T-60 Administration Group) 3 _ _ _ _
4 _ _ _ _
No. 1 _ _ _ _
Rabbits Group B
2 - _ - _
(GBX Administration Group)
3 _ _ _ _

Notes: Cernitin T-60 (30 mg/ml) was used as precipinogen for antiserums of Group A (Nos. 1-4). For antiserums of Group B (Nos. 1-
3) Cernitin GBX (1.5 mg/ml) was used.

As may be noted from the Table, results were negative in all cases, revealing no antibodies at all.
B. Haemagglutination Reaction:

Results of haemagglutination reaction test carried out according to method 4) are as given in Table 2.
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Table 2

X10 X20 X40 X80 | X160 X320 X640
No. 1a +++ +++ ++ + + - -
b +++ +++ ++ + - - -
Rabbits Group A No. 2a | 4t | bbb+ * : -
b +++ +++ + - - - -
No. 3a +++ +++ +++ ++ + + -
(T-60 Administration Group) b et 4 ++ + - - -
No. 4 a +++ +++ ++ + + - -
b +++ +++ ++ + - - -
No. 1a - - - - - - -
Rabbits Group B b - - - - - - -
No. 2a - - - - - - -
(GBX Administration Group) No. 3a N N N N - - N
b - - - - - - -

Notes: a...Corpuscles sensitized with Cernitin T-60
b...Corpuscles sensitized with Cernitin GBX

The agglutination values of the rabbit-serums of Group A (immunized with Cernitin T-60) were 160-320
with Cernitin T-60 sensitized corpuscles. Even with Cernitin GBX sensitized corpuscles the values were
as high as 40-80. The rabbit-serums of Group B (immunized with Cernitin GBX) showed no agglutination
at all with Cernitin T-60 or Cernitin GBX sensitized corpuscles.

C. Gel-Precipitin Reaction (Ouchterlony’s Method):

Precipitin reaction test as carried out according to Ouchterlony’s method, with the antiserums (Group A 4
cases, Group B 3 cases) placed in the center and the antigens in the peripheral areas, as shown in the
left chart, revealed negative results in all cases with no appearance of precipitation lines.

B) Sensitigenocity of Cernitin T-60 and Cernitin GBX

A. Anaphylactic Shock (Guinea Pigs): Antigens (15 mg/ml) were administered intravenously at a dose of
1 ml to guinea pigs sensitized according to method 2) and observation was made as to the presence of
anaphylactic shock.
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Table 3

Shock Injection Guinea Pigs Symptoms
1. 240g¢g _ (Survived)
2. 260g _ ( n )
Ceritin T-60 Sensitized Group | 3 nfg/';:'lt)'q E?Ev.inj. 3. 250¢ _ ( o)
4. 280g _ ¢ n )
5. 260g _ ()
6. 250g _ ( n )
7. 270g _ ( n )
Cernitin GBX Sensitized Group r:g/rrr;ilt)"} ?n?f(v(?rﬁ 8. 240g _ ( no)
9. 250¢ _ ()
10. 260¢g _ ( n )

As may be seen from the Table, no cases showed anaphylactic shock and all cases survived.

B. Arthurs’ Phenomenon (Rabbits): Rabbits were immunized according to method 1). After shaving off the
hairs, the antigens (0.1 ml) were administered subcutaneously to the animals at 6 sites and observation
was made as to the presence of the symptoms of reddening and induration. Results are given in Table 4.

Table 4
Cernitin T-60 Cernitin GBX
15 mg/ml 3 mg/ml 0.6 mg/ml 15 mg/mi 3 mg/ml 0.6 mg/ml
No. 1| 1.2X1.1cm _ _ _ _ _
Rabbits Group A g 11-40)5(10-280;1 - - - - -
Immunized with T-60 ' ' - - - - -
4 | 0.7X0.8cm _ _ _ _ _
No. 1 _ _ _ _ _ _
Rabbits Group B 2 _ _ _ _ _ _
Immunized with GBX

Note: Figures indicates sizes of reddening (in diameters).

As the results would show, there was observed a slight degree of reddening when Cernitin T-60 was
injected subcutaneously at a concentration of 15 mg/ml in rabbits immunized with Cernitin T-60. No
bleeding, necrosis or induration was noted, however.

4. Summary and Conclusion

Pollen extracts Cernitin T-60 and Cernitin GBX were studied immunoserologically to examine their
antigenicity and sensitinogenicity, with results as summarized below.

1) Examination was made as to the antibody-producing properties of Cernitin T-60 and Cernitin GBX
using the serums of immunized rabbits. Results were negative in all cases by means of the precipitin
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reaction (double layer method) and gel-precipitin reaction (Ouchterlony’s method) tests. By means of
haemagglutination test the agglutination value was slightly elevated in Cernitin T-60 immunized rabbit-
serums but not in Cernitin GBX immunized serums.

2) Observation was made as to anaphylactic shock in guinea pigs strongly sensitized with Cernitin T-60
and Cernitin GBX, but the results were negative in all cases.

3) Observation was also made as to Arthus’ phenomenon using rabbits strongly sensitized with Cernitin
T-60 and Cernitin GBX. When Cernitin T-60 was used as the antigen and given at a concentration of 15
mg/ml, there was observed a slight degree of reddening in rabbits immunized with Cernitin T-60. At lower
concentrations no symptoms were revealed at all. Results were negative in all rabbits immunized with
Cernitin GBX.

It may be said in conclusion that both Cernitin T-60 and Cernitin GBX have either no or, if any, an
extremely slight degree of antigenicity or sensitinogenicity.
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Flower Pollen Extract and its Other Effects

Demonstration of superoxide dismutase enzymes in extracts of pollen and
anther of Zea mays and in two related products, Baxtin ® and Polbax®

PER CHRISTER ODEN, GOSTA KARLSSON and ROLAND EINARSSON

Odén, P.C., Karlsson, G. & Einarsson, R. 1992. Demonstration of superoxide dismutase enzymes in extracts of
pollen and anther of Zea mays and in two related products, Baxtin® and Polbax®. — Grana 31: 76-80, 1992. Odense,
February 1992. ISSN 0017-3134.

Superoxid dismutase enzymes were isolated and identified in an aqueous extract of pollen and anthers of Zea mays
and in two commercial products, Baxtin® and Polbax®, derived from the same kind of source material. Prior to
analysis the samples were purified by adding soluble poly-N-vinylpyrrolidon and precipitated with ammonium
sulphate.

Gel filtration chromatography using a Superose 12 HR column gave well-resolved and similar elution patterns for the
maize extract, Baxtin and Polbax samples. Fractions exhibiting superoxide dismutase activity, determined by direct
KO2 assay, were combined, dialysed and evaporated to dryness. The molecular weight of these fractions was
approximately 30000 d. These fractions were also analyzed by native polyacrylamide gel electrophoresis and stained
for superoxide dismutase enzyme activity using nitro blue tetrazolium. The major region of superoxide dismutase
enzyme activity was inhibited by addition of cyanide and hydrogen peroxide indicating the presence of a copper, zinc
superoxide dismutase. Another minor region of enzyme activity, migrating as standard manganese superoxide
dismutase and not inhibited by cyanide or hydrogen peroxide, was also detected.

The results clearly demonstrated the occurrence of both copper, zinc- and manganese superoxide dismutase
enzymes in extracts of pollen and anthers of Zea mays and also in the two related commercial products, Baxtin and
Polbax.

Per Christer Odén, Department of Forest Genetics and Plant Physiology, Swedish University of Agricultural Sciences, S-901 83
Umeéd; Gésta Karlsson, PL 4050, S-262 94 Angeholm; Roland Einarsson, Pharmacia Diagnostics AB, S-751 82 Uppsala, Sweden.

(Manuscript received 1 May 1991; revised version accepted 6 August 1991)

Active oxygen in biological systems has been
thoroughly studied and frequently reviewed
(Elstner 1987, Salin 1987, Alscher & Amthor
1988, Leshem 1988, Winston 1990). The
harmful effect of active oxygen can be reduced

substrates that produce toxic interme diates
separated from each other or by scavenging
systems, antioxidants, that reduce the

by keeping the O2-concentration low within the
cell through oxidative metabolism or oxygnease
reactions. Other possibilities are to keep

concentrations of active oxygen species. The
antioxidants can either be fat-soluble, e.g.,
carotenoids and a-tocopherol, water-soluble,
e.g., glutathione and ascorbic acid, or enzymatic



compounds, e.g., glutathione reductase and
superoxide dismutase (SOD).

SOD is a metalloenzyme or actually a group of
metalloenzymes that catalyzes the
disproportionation of Oz to yield molecular O2
and H202 (Weselake et al. 1986). SOD protects
cells against oxygen toxicity by scavenging the
superoxide radical and SOD is therefore a key
component in the free radical detoxification
process. SOD-enzymes have been extensively
studied during the last ten years and are now
considered present in all aerobic organisms
(Rabinowitch & Fridovich 1983, Fridovich 1986,
Asada 1988. Monk et al. 1989, Hassan &
Scandalios 1990). Three types of SODs have
been found in plants, classified according to the
metal at the catalytic centre: copper and zinc
SOD (CuZn SOD), a manganese-containing
homo dimer (Mn SOD) and an iron-containing
homo dimer (Fe SOD) (Fridovich 1986). These
three types can be distinguished by their
sensitivity to inhibitors, CuZn SOD is inhibited by
cyanide and H202 and the Fe SOD is inhibited
by H202, whereas the Mn SOD is insensitive to
both inhibitors. Most CyZn SODs isolated so far,
with few exceptions, are homodimers with a
molecular weight of approximately 32.000
(Fridovich 1986). The most abundant SODs in

plants are the CuZn SODs, which are found
mainly in the cytosol and chloroplasts. Mn SOD
is usually localized to the mitochondrial matrix in
higher plants (Asada 1988) but has also been
isolated from chloroplast thylakoids (Hayakawa
et al. 1985). In addition it has been detected in
the glyoxysomes (Del Rio et al. 1983, Sandalio
& Del Rio 1987).

The development of reproductive structures,
e.g., pollen and spores, and the pollination and
critical phases in the life cycle of plants. As good
protection against the detrimental effects of free
radicals is therefore necessary to avoid damage
to the genetic information. Recently, Acvedo &
Scandalios (1990) reported on the expression of
SOD genes in mature pollen of maize.

The purpose of the present investigation was to
demonstrate the presence of SOD enzymes in
three different extracts of pollen and anthers of
maize (Zea mays); freshly prepared maize
extract, Baxtin and Polbax.

o8

Absorbancs, 254 am

Elutian volume [mf)

Fig. 1. Superose 12 gel filtration pattern of the maize pollen and anthers extract. The marked area contained SOD activity. Arrows
indicate retention volumes of the molecular weight markers and the standard SOD enzymes; thyroglobulin (1), ferritin (2), catalase
(3), aldolase (4), ovalbumin (5), chymo-trypsinogen A (6), CuZn SOD (7), Mn SOD (8) and Fe SOD (9).

Demonstration of superoxide dismutase enzymes in extracts of
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MATERIALS AND METHODS

Preparation and purification of maize extract,
Baxtin-solution and dissolved Polbax tablets

Fresh pollen and anthers of Zea mays (ratio
10:1 w/w) were incubated for 18 h in 200 ml of
50 mM TRIS-HCI, pH 7.5, containing 5 mM
MgClz, 10 mM 2-mercapto-ethanol, 0.4 mM
ascorbate, 2 mM EDTA and 4% poly-N-
Vinylpyrrolidone 360 (PVP) (w/w). After
incubation the sample was homogenized in an
ice-bath with an Ultra-Turrax at maximum speed
for 5 min. The tissue debris was removed by
filtering and the sample was carefully brought to
20% saturation with saturated ammonium
sulphate solution, stirred for 30 min and the
precipitate was removed by centriguation at
5000 X g for 30 min. The supernatant was then
brough to 90% saturation with addition of solid
ammonium sulphate and stirred for 1 h, The
precipitate was collected by contrifugation at
5000 X g for 30 min, and dissolved in 2.5 ml of
10 mM TRIS-HCI, pH 7.0. The SOD activity in
this extract was tested by the direct KOz assay
as described below and thereafter isolated using
high-performance liquid chromatography
equipped with a Superose TM 12 HR 10/30
column (highly cross-linked agarose matrix,
Pharmacia LKB Biotechnology, Uppsala,
Sweden). The sample was injected off-column
via an injector with a 200 pl loop and the column
was eluted with 5 mM phosphate buffer
containing 0,15 m NaCl at a flow rate of 0.75 ml
per min. The absorbance of the eluate was
monitored at 254 nm. Forty fractions of 0.75 ml
each were collected and the fractions were
tested for SOD activity using the direct KOz
assay.

For calibration of the Superose gel filtration
column the elution volumes of the following
molecular weight markers was determined,;
thyroglubulin  669.000 d, ferritin 440.000 d.
catalase 232.000 d, aldolase 158.000 d,
ovalbumin 43.000 d, chymotrypsinogen A
25.000 d (Pharmacia LKB Biotechnology) and
standard SOD enzymes; CuZn SOD from

Demonstration of superoxide dismutase enzymes in extracts of

Horseradish, Mn SOD from E. coli and Fe SOD
from E. coli (Sigma Chemical Company, St.
Louis, MO, USA).

Baxtin is a commercially available extract
solution of fresh and well-controlled pollen and
anthers of Zea mays (ratio 10:1 w/w)
manufactured by Allergon AB, Valinge, Sweden.
Ten ml of Baxtin solution (batch no 97808101)
was carefully added in drops while stirring to 190
ml of 50 mM TRIS-Hcl, pH 7.5, containing 5 mM
MgCl2, 10 mM 2-mercaptoethanol, 0.4 mM
ascorbate, 2 mM EDTA and 4% PVP 360 (w/w).
The Baxtin solution was then treated as
described above for the freshly prepared maize
extract of pollen and anthers.

Polbax (Allergon AB) is a commercially available
product produced from a specified amount of
grass pollen extract (Pollixin) and Baxtin. Polbax
(210 tablets, batch no Q 186218) were ground to
a fine powder and dissolved im 200 ml of 50 mM
TRIS-HCI, pH 7.5, containing 5 mM EDTA and
4% PVP 360 (w/w). The Polbax solution was
thereafter treated in an analogoua manner to the
previously described maize extract.

Determination of SOD activity by the direct KO>
assay

The SOD enzyme activity in the sample was
measured by analyzing the disproprotionation of
Oz2. according to Marklund (1982). The analyzed
samples were added in volumes of 20-40 pl to a
1 cm quartz cuvette containing 3 ml of 50 mM 2-
amino-2-methyl-1 propanol (AMP)-HCI plus 0.2
mM diethylenetriamine penta acetic acid
(DTPA), pH 9.5 and 5 pl 30 pM bovine liver
catalase. KO2 was dissolved in ice cold 50 mM
NaOH plus 0.5 mM DTPA and 15 pl of this
solution was added as substrate to the reaction
mixture. The decay of the added O2. was then
measured continuously until the baseline had
stabilized. KOz was added several times to
confirm the enzymatic nature of the
disproportionation reaction of the analyzed
samples. The sensitivity of the
disproportionation of O2. to CN- was also
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monitored by adding 30 pl of 0.3 M NaCN to the
reaction mixture.

Polyacrylamide gel electrophoresis (PAGE) and
NBT staining for SOD activity

Native PAGE was performed at 15° C using
PhastSystem and PhastGel homogenous 20
(Pharmacia LKB  Biotechnolygy). Pooled
fractions containing SOD activity form the
gelffiltration chromatography were dialysed for 24
h against 4 | of 5 mM TRIS-HCI buffer pH 7.0
and finally evaporated to dryness. The samples
were thereafter dissolved in 10 mM TRIS-HCI
buffer, pH 7.0 and applied om native PAGE. The
standard SOD enzymes were run in parallel.

The gels were immediately stained for SOD
enzyme activity according to Beauchamp &
Fridovich (1971) after finished electrophoresis.
The gels were first soaked in darkness in 2.45
mM nitro blue tetrazolium (NBT) for 20 min and
then soaked in 28 mM tetramethyl ethylene
diamine plus 28 pM riboflavin for 15 min. All
reagents were dissolved in 36 mM phosphate
buffer pH 7.8. The effect of inhibitors in the
activity was studied by adding 10 mM NaCN and
10 mM H202, respectively, to the solutions. After
staining in darkness the gels were carefully
washed with water and then treated with light.
Regions with SOD enzyme activity were then
visualized as lighter parts on the darkblue gel.
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Fig. 2. Disproportionation of O, by a fraction of the pollen
and anthers extract measured spectrophotometrically at 250
nm after various additions of KO, and the effect of CN" on
the disproportionation of O,
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RESULTS AND DISCUSSION

SOD enzyme activity was measured by the
direct KOz assay in the crude extract of pollen
and anthers of Zea mays, Baxtin and dissolved
Polbax tablets. Due to analytical disturbances in
the samples, however, it was not possible to
obtain well-resolved protein bands with defined
SOD enzyme activity on native PAGE gels after
NBT staining.

Therefore the samples had to be purified to
localize the active SOD enzymes in the
electrophoretic patterns. The first step in the
purification sequence was to absorb interfering
compounds, mainly phenols, to soluble PVP.
The second step was to apply the maize extract
on a Superose 12 HR 10/30 column for further
purification by gel filtration chromatography. The
gel filtration elution pattern of the pollen and
anther extract is shown in Fig. 1. SOD enzyme
activity was detected by the direct KOz assay
infractions eluting between 13.5 and 15 ml.
These active fractions were pooled for further
analysis. Fig. 2. shows the Oz disproportionation
activity of the fractions eluted at 14.25-15.00 ml
versus time after several additions of KO2. The
repeatability of the activity pattern after KO:
addition for this maize fraction indicates that

KO, KO, KO ~ CN™ KO,

by
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Fig. 3. Superose 12 gel filtration pattern of the Baxtin
sample. Experimental conditons as in Fig. 1.
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the molecule(s) responsible for  the
disproportionation reaction are not consumed
and thus constitute an enzyme molecule.
Furthermore the effect of CN, a Cu ZnSOD
enzyme inhibitor, on the Oz -disproportionating
activity of the maize fraction is also shown in
Fig. 2. The maizederived pollen and anther
fraction exhibits SOD enzyme activity and the
main part of this activity is inhibited by the
addition of CN-. The cyanide sensitivity of the
maize fraction confirms that the enzyme is
copper and zinc-containing SOD (Fridovich
1986).

Fig. 1 also presents data about elution volumes
of the molecular weight markers. The identified
SOD enzymes at 2500 d and 43000 d and
further the  standard SOD enzymes
chromatographed in parallel with the maize
extract also elutes in this molecular weight
region. A linear regression of the logarithmic
molecular weights versus retention volumes
resulted in a coefficient of determination of 0.97
and an approximate mean molecular weight of
the putative SOD enzyme of 28.600.

The gel filtration elution profiles of the purified
Baxtin and Polbax samples are shown in Figs. 3
and 4. The Superose elution patterns of Baxtin
(Fig. 3) and the freshly prepared maize extract
(Fig. 1) are similar, while the pattern for Polbax
differs in the low molecular weight region (Fig.
4), most likely due to the presence of grass
pollen components (e.g., Pollixin). However the
elution volume of the fractions containing SOD
enzyme activity is located in the same region.
Both Baxtin and Polbax samples exhibited
maximum SOD enzyme activity in the fractions
eluting between 13.5 ml and 15 ml. The main
part of the SOD enzyme activity was also
inhibited by the addition of 10 mM CN- to the
reaction medium when performing the direct KO2
assay, confirming the presence of CuZnSOD in
Baxtin and Polbax.

The homogeneity of the SOD enzyme activity in
the pooled fraction from Superose gelfiltration
was analyzed by PAGE. The polyacrylamide gel
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Fig. 4. Superose 12 gel filtration pattern of the
Polbax sample. Experimental conditions as in Fig. 1.

used allow complex mixtures of proteins to be
separated in the molecular weight range 2000-
150000 d. Fig. 5 illustrates three native PAGE
gel patterns with standard CuzZn SOD, FeSOD.
MnSOD and the pooled fractions (13.5-15.0 ml)
of the freshly prepared maize extract, Baxtin and
Polbax samples in the absence and presence of
SOD enzyme inhibitors during the staining
procedure. The SOD enzyme activity in the
various maize samples applied on the gel was
developed by using the NBT reagent.

Fig. 5A demonstrates distinct SOD enzyme
activity for all three analyzed maize samples
(lane b, c, d) and further the activity is localised
to defined regions on the gel. The enzyme
activity of the SOD standards run in parallel is
easily localised in the PAGE gel pattern. The
enzyme activity of standard CuzZn SOD and
MnSQOD partly overlap the SOD enzyme activity
of the maize samples. Fig. 5B shows a PAGE
analysis where the gel was treated with 10 mM
CN- and Fig. 5C with 10 mM H202 during the
staining procedure. Inactivation of the enzyme
activity (lane b, c, d) in the presence of CN-
confirmed that the SOD activity was due to
CuZnSOD (Fig. 5B). The region located closer
to the front was clearly inhibited by the addition
of CN- and H202 as was also the standard CuZn
SOD (Fig. 5B and 5C). On the contrary the
region close to the application point on the



Fig. 5. A-C. Natffle PAGE gels stained for SOD enzye activity with NBT after analysis of standard CuZn SOD (500 ng) (a), pollen
and anthers extract (b), Baxtin sample (c), Polbax sample (d), standard Mn SOD (250 ng) (e) and standard Fe SOD (250 ng) (f).
Polyacrylamide gels; (A) without inhibitor (B) in the presence of 10 nM CN- during staining and (C) and in the presence of 10 mM

H202 during staining.

PAGE gel was neither inhibited by CN- nor H20:
and migirated as standard Mn SOD (lane e),
therefore indicating the presence of a Mn SOD
in the samples. The activity of the standard Fe
SOD (lane f) was inhibited by the addition of
H202 but not by addition of CN- (Fig. 5B and
5C). No further change in the SOD enzyme
activity pattern of maize pollen and anther
extract, Baxtin or Polbax samples could be
detected after H202 treatment (Fig. 5C)
demonstrating that FeSOD is not present in the
analyzed maize extracts. The NBT activity
staining patterns are in agreement with the
gelfiltration data i.e. the detected SOD enzyme
activity in the analyzed maize preparations are
located in the regions for low molecular weight
protein molecules.

CONCLUSIONS

The presence of superoxide dismutase enzymes
in extracts of pollen and anthers of Zea mays
and in the related products Baxtin and Polbax
was established after purification of the samples
by a simple PVP precipitation. Superose gel
filtration of the purified samples revealed that
SOD enzyme activity was located around 30000
d. The enzyme activity was inhibited by CN-
indicating the presence of CuZnSOD.
Polyacrylamide gel electrophoresis followed by
NBT activity staining in the absence and
presence of different inhibitors confirmed that
the SOD enzyme activity in the pooled fractions
from Superose gelfiltration of the freshly
prepared maize extract, Baxtin and Polbax
samples was due to CuZuSOD and MnSOD.

Demonstration of superoxide dismutase enzymes in extracts of
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Flower Pollen Extract and its Other Effects

Effect of Cernilton on Platelet Aggregation In Vivo

KAZIMIERZ KOSMIDER, JERZY WOJCICKI, LEONIDAS SAMOCHOWIEC, MALGORZATA WOYKE, WANDA GORNIK

Laboratory of Clinical Pharmacology, Medical Academy, Szczecin

The finding that platelets contain a mitogen for arterial smooth muscle cells [7] has provided a major
mechanism for the concept that platelets may be causal agents in atherogenesis. The platelets of arterial
blood have been depicted as significant factors in early atherogenesis as well as in late thrombotic

complications of advanced atherosclerosis.

Antiplatelet agents are able to suppress the increased platelet aggregation and endothelial cell loss as
well as the intimal lesions caused by induced homocystinemia [6].

Our earlier preliminary studies indicated to the possibility of decreased platelet aggregation, especially in
vitro, under the influence of Cernitin [8]. The purpose of this investigation is to check the antiplatelet

activity of Cernilton in vivo.

Materials and Methods

Twenty healthy subjects, ten women and ten
men, 39 to 56 [mean 45] years old were studied.
Subjects had normal medical histories, physical
examinations, screening blood chemistries,
blood counts and urinalyses. Each subject was
fully informed of the nature of the studies.

Cernilton [AB Cernelle, Vegeholm] was given
orally 2 tablets three times daily before meals
over 2 weeks.

Platelet aggregation as well as blood serum
lipids level was measured in all the examined
subjects.

The platelet aggregation was tested using an
Elvi 840 apparatus with the method of Born [2].

55 umol solution of ADP was added to the
platelet rich plasma.

Effect of Cernilton on Platelet Aggregation in Vivo

Total lipids were determined according to Zéliner
and Kirsch [10], triglycerides by the method of
Eggstein and Kreutz [4] and total cholesterol
after Blaszczyszyn [1]. The data reported were
based on a comparison between the results
obtained on entry into the trial, after 1 week and
after 2 weeks of treatment with Cernilton.

Student’'s t-test was wused for comparing
differences between means.

Results

Platelet aggregation [Table 1] expressed by
means of threshold of aggregation as well as by
means of speed of aggregation was diminished
in subjects receiving Cernilton. Threshold after
one week was practically unchanged, however
after two weeks of treatment with Cernilton it
was increased by 82% as compared with initial
value, the difference being statistically significant
[p<0.02]. Speed aggregation was significantly
diminished both in the first phase and in the
second phase of aggregation.
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The effect of Cernilton on serum lipid fractions is
summarized in Table 2.

Total lipids level was lowered insignificantly —
after 1 week by 11% and after 2 weeks by 18%.
Triglycerides concentration in subjects receiving
Cernilton was decreased by 18%. Triglycerides
concentration in subjects receiving Cernilton
was decreased by 18% after 1 week and by
35% after 2 weeks of management. Both
differences  were  statistically  significant.
Diminution of the total cholesterol level was also
observed. It was decreased by 25% after 2
weeks of Cernilton administration in comparison
with the initial value.

Discussion

Platelet is reported as playing important roles in
cardiovascular diseases. Yamazaki et al. [9]
demonstrated hyperaggregable platelets in
patients with coronary artery disease, and
Frishman et al. [5] proved that platelet
aggregation threshold in response to ADP and
epinephrine was increased in patients with
angina pectoris.

Platelets initiate thrombosis by aggregating at
the site of previous vascular injury and it is
speculated that altered platelet aggregability
may play a significant role in the development
and progression of atherosclerotic lesions [3].

The results of this trial show that Cernilton in
clinically acceptable doses decreases the
platelet aggregation significantly, illustrating the
importance of investigating the effect of a drug in
vivo.

Effect of Cernilton on Platelet Aggregation in Vivo

The present study also clearly indicates that
Cernilton is able to affect lipid concentration in
the blood serum, even in the cases revealing
normal values.

Both factors — platelet aggregation as well as
lipid metabolism  disturbances are of
fundamental importance for development of
atherosclerosis and ischemic heart disease.
Therefore, therapeutic implications of the
obtained results under the influence of Cernilton
should be considered and discussed.

Conclusion

Preventive and therapeutic significance of
Cernilton for atherosclerosis and ischemic heart
disease should be taken into account.
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Table 1. Platelet aggregation [mean + SE].

. L Threshold of aggregation Aggregation speed [deprees]
Period of examination
[umol] In | phase In Il phase
Initial value [I] 1.13+0.13 69.5+1.95 41.5+3.16
After 1 week [II] 1.15+0.14 59.3+2.44 33.2+1.60
After 2 weeks [llI] 2.06+0.34 53.4 +3.25 28.8+1.70
I/ >0,5 <0,005 <0,05
P 7l <0,02 <0,001 <0,002
1/11 <0,02 >0,1 >0,05
Table 2. Effect of Cernilton on serum liquid fractions [mean + SE].
. N Total lipids Triglycerides Total cholesterol
Period of examination [gll? [?nymolll] [mmol]
Initial value [l] 8.40+0.88 3.39+0.25 7.26 +0.23
After 1 week [II] 7.50 +0.58 2.80 +£0.50 6.32+0.42
After 2 weeks [llI] 6.86 + 0.68 2.20+0.21 5.49 £ 0.11
I/ >0,2 >0,2 >0,05
P I/l >0,1 <0,05 <0,05
1/11 >0,2 >0,2 >0,5

Effect of Cernilton on Platelet Aggregation in Vivo
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PROSTATE SUPPORT:

GRAMINEX Flower Pollen Extract

Inhibition of the Arachidonic Acid Metabolism by an Extract from Rye Pollen
G. Loschen, L. Ebeling
Introduction

Clinical studies with a defined pollen extract preparation document its symptomatic efficacy in patients
with benign prostatic diseases. In patients with benign prostatic hyperplasia (BPH) a significant reduction
in nocturia and residual urine is observed (4,8). The continued improvement in symptoms (5) and a
significant reduction in the anteriorposterior diameter of the prostate after six months of treatment (8)
suggest a permanent pharmacological influence on pathophysiological alterations induced by the
underlying disease. In patients with chronic non-bacterial prostatitis a significant improvement in
symptoms or even a symptom-free status is achieved as it is in patients with prostatodynia. Furthermore,
a reduction or even normalization of the white cell count in prostatic secretions has been documented (7).

Despite the fact that prostaglandins have been demonstrated for the first time in the prostate, and despite
the fact that the entire group of substances received its name based on their increased presence in the
prostate gland (10), little is known as of yet about their function in this particular organ. What is known,
however, is that prostaglandins and leukotriens play an important role in inflammatory reactions (11).
Furthermore, an etiologic role in the development of BPH has been suggested (1).

The majority of the known mediators of inflammation arise from the membrane-bound arachidonic acid.
Their intracellular release by activation of phospholipases facilitates their enzymatic metabolism in a
cascade of pharmocologically very potent reaction products. The biosynthesis of the eicosanoid-derived
inflammatory mediators, which according to present pharmacological knowledge are of importance for the
understanding of the pathologic alterations on a molecular level, is initiated by two enzymes: cyclo-
oxygenase and 5- lipoxygenase.

The therapeutic effectiveness of many drugs can be explained by their interactions with enzymes that are
responsible for individual steps in the metabolism of arachidonic acid (11). The clinical effectiveness of
the pollen extract in benign prostatic diseases therefore leads to the question, whether, and to what
extent this extract influences the biosynthesis of prostaglandins and leukotriene in vitro.

Material

The examined pollen extract is produced by AB

Cernelle, Engelholm (Sweden). It consists
predominantly (greater than 90 %) of rye pollen
(Secale cereale L.) as well as two other
quantitatively relatively unimportant types of
pollen. The exact composition can be obtained
from the manufacturer. The pollen is extracted
initially with water and thereafter with acetone.

For the experiment discussed herein the water-
soluble (wPE) and fat-soluble (fPE) fractions
which were standardized for their content in o-
amino-acids (18.3 % w/w) and for phytosterols
(1.1 % wiw) were tested separately. The

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

experiments were conducted in the research
laboratories of Grinenthal GmbH, Aachen,
Germany.

“C-marked  arachidonic acid and the
radioactive-marked metabolites of arachidonic
acid (PGF,; PGE,; LTB4 5-HETE) were
purchased from Amersharn Buchler
(Braunschweig, Germany). For the thinlayer
chromatography, silica gel G 60 plates with
fluorescent indicators and concentration zone
were purchased from E. Merck, Darmstadt,
Germany.
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The thin-layer radiochromatography analyses
were performed with the linear analyzer LB
2870, Berthold Company, Wildbad, Germany.

RBL-1 cells (rat basophilic leukemia cells) were
donated by Prof. P. Piper, Royal College of
Surgeons, London. The medium for RBL-1 cells
consisted of Eagles Medium, newborn calf
serum, and fetal calf serum, L-glutamin, and a
mixture of penicillin and streptomycin, and was
purchased from Gibco, Karlsruhe, Germany.
The cells were grown in spinner flasks (Bellco
Glass Inc, Vineland, New Jersey, USA).

Lyophilized seminal vesicle microsomes were
freshly obtained from slaughtered rams (Julius
Kind OHG, Grevenbroich, Germany).

The Ca-lonophor A 23 187 was purchased from
Calbiochem, Frankfurt / Main, Germany.
Indomethacin was purchased from Merck, Sharp
and Dohme, Rahway, NJ (USA), and Naproxen
from Syntex, Palo Alto, CA (USA). All other
solutions and reagents not described were either
purchased  from Boehringer  Mannheim,
Mannheim, E. Merck, Darmstadt, or Sigma,
Minchen, Germany.

Methods

Measurement of the Prostaglandin
Biosynthesis (Cyclo-oxygenase activity)

25 pl lyophilized microsomes from ram seminal
vesicle (1.8mg protein/m/l) are suspended in
975ul calcium phosphate buffer (50mmol/l, pH
7.5), and incubated in the presence of test
substances together with 20 pmoll ™C-
arachidonic acid (150,000cpm/ml) for 10
minutes at room temperature.

The incubation reaction is stopped with 20 ul
acetic acid and is extracted with 2ml of ethyl
acetate. The extract is then compressed under
N, and separated on silica gel plates with a
concentration zone in a solvent mixture of ether:
hexan: acetic acid (50:50:1). This solvent is not
suitable to separate the Prostaglandins but
rather to quickly separate the non-metabolized
arachidonic acid from its cyclo-oxygenase
products. If a separation of the formed
prostaglandins is desired, a solvent mixture of
ether acetate: acetic acid = 99:1 (3 consecutive
separations) is recommended.

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

The radioactivity distribution on the plate is
measured thereafter using the TLC linear
analyzer (Berthold Company). The radioactivity
of the formed cyclo-oxygenase products
(starting peak) and the non-metabolized
arachidonic acid (front peak) are calculated as a
percentage of the total radioactivity.
Measurements are performed in triplicates and
the means and standard deviations of the
radioactive  cyclo-oxygenase products are
plotted against the logarithm of the test
substance concentration. The concentration of
test substance which leads after graphical
interpolation to a 50% inhibition of the
radioactive cyclo-oxygenase products is noted
as ICsp-value. Naproxen is used as a positive
control of inhibition and is measured in each
experiment to determine the ICs, value. The
responding volume of the solvent for the test
substances is used as blank (20 ul ethanol).

Measurement of Leukotriene Biosynthesis
(5-Lipoxygenase Activity)

To search for inhibitors of the leukotrien
biosynthesis, cell cultures of RBL-1 cells (rat
basophilic leukemia cells) are particularly well
suited.

RBL-1 cells are centrifuged for 20 minutes at
400 x g and are adjusted with potassium
phosphate buffer (50mmol/ I; pH 7.4) to a cell
count of 1.5 x 10’ cells/ ml.

Indometacin (10umol/l), the tested substance in
various concentrations, 4C-arachidonic acid
(20pumol/l cold plus approximately 100,000cpm
radioactive arachidonic acid with a specific
radioactivity of 56 mCi / mmol) and the Ca-
lonophor A 23 187 (20 pmol/l) are added to 1 ml
of this cell suspension. After an incubation time
of five minutes the assay is acidified with 20 pul of
acetic acid and thereafter extracted twice with
ethyl acetate. The extract is compressed under
N,, then again resuspended with 20 pl ethyl
acetate, and placed on silica gel thin-layer
chromatography plates. The separation of the
radioactive reaction products follows with two
different solvents at 4 °C.

In the first solvent (ether: hexan: acetic
acid=50:50:1) the plates are developed twice in
immediate succession. In the second solvent
(ethyl acetat:iso-octan: H,0: acetic acid=110:

50:10:20; upper phase) the plates are only
developed to approximately half the height of the
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plate. The radioactivity distribution is measured
with the Berthold linear analyzer. 5-HETE and
the LTB4-Isomers (with a common peak) are
separated by these two solvents from
arachidonic acid, other monoHETEs (12-HETE
and 15-HETE), and phospholipids and
triglycerides. The 5-HETE peak and LTB, peak
(in the mixture of isomers of various LTB,
isomers) are integrated with a TLC-Linear
analyzer (Berthold Company) and are expressed
as a percentage of the total radioactivity.
Measurements are done in triplicate and means
as well as standard deviations are plotted on
semi-logarithmic paper against the inhibitor
concentration. The ICs, value is graphically
calculated by interpolation. In each experiment
the 1Cso-value for nordihydroguaiaretic acid
(NDGA) is measured as a positive control. An
equal volume of the used solvent for the test
substances is used as blank.

Lyophilized microsomes from ram seminal
vesicles are prepared according to the method
of van der Ouderraa et al. (16). RBL-1 cells are
grown in spinner flasks according to the
instructions by Isersky et al. (12). The protein
concentrations are measured according to the
Lowry et al. method (13).

Results

The effect of both the fat-soluble (fPE) and
water-soluble (WPE) pollen extract fractions on
the Dbiosynthesis of prostaglandins from
radioactively marked arachidonic acid catalyzed
by the cyclo-oxygenase in ram seminal vesicle
microsomes is shown in Fig. 1.

Under identical conditions **C-marked
arachidonic acid was incubated in the presence
of 5mg/ml water-soluble pollen extract (WPE,
lowest chromatogram), 20um/ ml fat-soluble
pollen extract (fPE, second radio-chromatogram
from bottom), 10 pmol / | Naproxen (non-
steroidal anti-inflammatory agent and
cyclooxygenase inhibitor), as well as 20 l
ethanol (solvent of the utilized test substances)
and were incubated with ram seminal vesicles
microsomes as the source for the enzyme.

After extraction of the radioactive reaction
products and the subsequent thin-layer
chromatography separation, two radioactive
peaks are obtained. The starting peak contains
the  different  cyclo-oxygenase products
(Prostaglandin E,, F,, Dy, G2, Hy), which are

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

Fig. 1 Effect of the fat-soluble (fPE) and water-soluble (WPE)
pollen extract fractions on the prostaglandin biosynthesis
from radioactive-marked arachidonic acid in ram seminal
vesicle microsomes in comparison to a non-steroidal anti-
inflammatory agent (Naproxen).

not further separated with the chosen solvent.
The front peak contains the rest of the non-
metabolized arachidonic acid. A correlative
comparison of the four radio-chromatograms
shows that the fat-soluble pollen extract in a
concentration of 20 pg/ml inhibits the
biosynthesis of prostaglandins from arachidonic
acid to approximately the same extent as the
non-steroidal  anti-inflammatory agent and
cyclooxygenase inhibitor Naproxen in a
concentration of 10 pmol/l.

The water-soluble pollen extract shows no
significant inhibition of prostaglandin
biosynthesis up to a contraction of 5 mg/ml in
comparison to the control.

In a similar manner, the concentration-
dependent inhibition of prostaglandin
biosynthesis by the fat-soluble pollen extract
was measured (Fig. 2). Graphical interpolation
resulted in an estimated 50 % inhibition of
prostaglandin biosynthesis from arachidonic acid
by the fat-soluble pollen extract at a
concentration of only 5 pg/ml.

In a similar fashion, the effect of both pollen
extract fractions on the biosynthesis of
leukotriens  from  arachidonic acid was
investigated. We utilized cell cultures from rat
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Fig. 2 Determination of the ICsp-value for inhibition of
prostaglandin biosynthesis (cyclo-oxygenase activity) from
arachidonic acid ( + SD) in ram seminal vesicle
microsomes by the fat-soluble (fPE) pollen extract fraction (n
= 3, related to the pollen extract concentration). 100%
prostaglandin formation corresponds to a complete
metabolism of 20umol/ 1 "“Carachidonic acid.

basophilic leukemia cells (RBL-1 cells) as the
source for the enzyme 5-lipoxygenase, which
catalyzes the biosynthesis of leukotriens from
arachidonic acid.

The effect of both pollen extract fractions on the
leukotriene biosynthesis is initially again shown
inthe thin-layer radiochromatography (Fig. 3).

Under identical conditions RBL-1 cells were
incubated in the presence of water-soluble (0.5
mg / ml) and fat soluble (0.2mg/ml) pollen
extract together with the Ca-lonophor A 23 187
and radioactive arachidonic acid. The three
radio-chromatograms shown in Fig. 3 result after
extraction of the radioactive reaction products
and thin-layer chromatography separation. In the
presence of fat-soluble pollen extract (fPE,
bottom chromatogram) the enzymatic activity of
5-lipoxygenase is  practically = completely
inhibited. The water-soluble pollen extract,
however, shows no significant inhibition of the 5-
lipoxygenase reaction (formation of 5-HETE and
leukotriene Bs-Isomers) in comparison to the
control even if a 2.5-fold higher concentration
(0.5 mg / ml) is utilized.

A 50 % inhibition of the leukotrien biosynthesis
(5-lipoxygenase activity) is reached under these
experimental conditions at a concentration of
0.08 mg / ml fat-soluble pollen extract (see Fig.
4). With the water-soluble pollen extract the
leukotrien biosynthesis could not be inhibited in
concentrations up to 5 mg / ml (data not shown).

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

controf

0.5 mg/mi
wPE

radioactivity (cpm)

e e . -

0.2 mg/ml
tPE

A . .
Phosphoiipids TB4 5-HETE arachidonic acid triglycerides
o

0 4 8 12 16 20 (om)

Fig. 3 Effect of the fat-soluble (fPE) and water-soluble (WPE)
pollen extract fractions on the leukotriene biosynthesis from
radioactive-marked arachidonic acid in rat basophilic
leukemia cells (RBL-1 cells).

To judge the inhibitor effect of both pollen
extract fractions on the prostaglandin and
leukotrien biosynthesis in a therapeutic manner,
the ICso-values for some known steroidal and
non-steroidal anti-inflammatory agents were
measured under the same conditions. Since the
concentration of both pollen extract fractions
cannot be expressed as a molar concentration,
the concentration of the tested anti-inflammatory
agents were converted from molarity to mg / ml
to allow a better comparison of in vitro
effectiveness. In Table 1 the ICsy-values for the
inhibition of leukotriene and prostaglandin
biosynthesis are summarized. Table 1
demonstrates that the fat-soluble pollen extract
fraction expressed as mg / ml inhibits the
prostaglandin and leukotrien biosynthesis in vitro
more than acetyl salicylic acid does, and equally
as strongly as the non-steroidal anti-
inflammatory agent diclofenac.

Discussion

The goal of this study was to test the effect of a
defined pollen extract on the prostaglandin and
leukotrien biosynthesis in vitro to develop a
pharmacodynamically plausible hypothesis for
its clinical effectiveness in patients with chronic
prostatitis, BPH, and prostatodynia (also called
prostate congestion [23]).
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Fig. 4 Determination of the ICso-value for the inhibition of
leukotriene biosynthesis (5-lipoxygenase activity) from
arachidonic acid ( + SD) in rat basophilic leukemia cells
(RBL-1 cells) by the fat-soluble (fPE) pollen extract fraction
(n = 3, related to the pollen extract concentration). 100

% leukotrien formation corresponds to a complete
metabolism of 20pmol/ 1*C- arachiclonic acid.

To determine prostaglandin and leukotrien
biosynthesis, thin-layer chromatography was
utilized and the radioactivity distribution of the
formed cyclo-oxygenase and 5-lipoxygenase
products as well as the non-metabolized
arachidonic acid was investigated in ram
seminal vesicles microsomes and RBL-1-cells.

The TLC documentation of the cyclo-oxygenase
activity in this screening method is reliable and
complete if influences on the metabolism of
cyclo-oxygenase are tested. Among the
chemical-analytical methods of

measurements for the influence on the 5-
lipoxygenase pathway of the arachidonic acid
cascade, thin-layer radiochromatography
considers the sum of 5-HETE and the LTB,
isomers as representative for the 5-lipoxygenase
products formed and does not capture peptidol
leukotriens. This method is valuable in screening
for 5-lipoxygenase inhibitors if intact cultivated
RBL-1 cells are utilized. To avoid theundesirable
metabolism of arachidonic acid by the cyclo-
oxygenase, indometacin is utilized in a sufficient
inhibitory concentration. This does not affect the
5-lipoxygenase pathway.

The results document an inhibitory effect on the

prostaglandin and leukotrien biosynthesis in vitro
by the fat-soluble pollen extract. The inhibition
ofcyclo-oxygenase predominates. The inhibition
of both cyclo-oxygenase and 5-lipoxygenase is
dose dependent and the graphically determined
ICso-values are approximately equal to those of
diclofenac. The water-soluble pollen extract

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

fraction, however, did not show a significant
inhibitory effect on the arachidonic acid cascade
in vitro.

Clinically the pollen extract has resulted in a
reduction of pathologically increased white cell
counts in prostatic secretions in patients with
chronic non-bacterial prostatitis, with a
concomitant decrease in dysuria and discomfort
or pain in the inguinal, perineal, or genital area
(7). In BPH and concomitant prostatic
congestion, which also exhibits histological
evidence for chronic inflammation and interstitial
edema and the congestion of secretions in
prostatic tissues (9,23), the symptomatic effect
of the pollen extract leads to an improvement in
the voiding dysfunction (4,5,7,8).

If the chronic inflammatory or congestive
changes found in these benign prostatic
conditions are considered as the
pathophysiologically relevant substrate of the
subjective complaints (5,23), the therapeutic
effectiveness of the pollen extract could be the
result of an intraprostatic inhibition of both the
prostaglandin and leukotrien biosynthesis and a
subsequent anti-edematous and anti-leukotactic
effect of the fat-soluble fraction according to our
in vitro results.

Furthermore, other effects, not primarily related
to inflammation, are possibly relevant for the
therapeutic mechanism of the pollen extract.
The prostaglandin-modulated contraction of
smooth muscle cells (19) resulting in
coordinated voiding by bladder and urethral
smooth muscle might also be influenced by an
inhibition of the cyclo-oxygenase. Therefore a
relaxation of the prostatic urethra could also
explain  urodynamic  improvements  after
treatment with pollen extract such as the
reduction in residual urine and the improvement
in average and peak urinary flow rate (4,5,7,8)
(these parameters are found to be abnormal in
patients with benign prostatic diseases
(6,14,18)). Concerning the 5-lipoxygenase
inhibition, no indications for a relaxation of the
SRS-A  (slow reacting substance  of
anaphylaxis)-induced contraction in vivo are
available.

A further possible pharmacological effect of the
pollen extract in patients with BPH could be a
prophylactic or pathophysiologically relevant
effect concerning hormonal or immunological
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metabolic  processes in the prostate.
Prostaglandins and leukotriens are suspected of
being involved in the etiology and pathogenesis
of BPH as a result of eicosanoid-dependent
dysregulations (1,17). A dose-dependent
inhibition of the 5a-reductase and the 3a- and
3R-hydroxysteroid-dehydrogenase which
regulate the intraprostatic  testosterone
metabolism in the epithelium and stroma of BPH
homogenates has been documented in vitro for
the fat-soluble pollen extract fraction (M. Krieg,
personal  communication,  publication in
preparation). Whether and to what extent these
results may be connected to our findings and to
what extent these results are of pharmacological
importance in humans has to be tested in further
studies.

Treatment with R-sitosterin, a phytosterol also
contained in rye pollen (21), has led to a
decrease in the prostaglandin concentration in
BPH tissue (24) and in the prostatic secretion of
BPH patients (2). Concerning the discussed
pharmacodynamical effects of the fat-soluble
pollen extract fraction with a R-sitosterin content
of 8.3 % (w/w), these in vivo results do not allow
any further conclusions since data concerning
the above-mentioned metabolic parameters
were not measured. The documentation of
inhibition of the phospholipase A, by free fatty
acids (3), which are also contained in the fat-
soluble pollen extract fraction (30 %; w/w)
merely demonstrates that a pharmacological
effect on the production of arachidonic acid from
phosphatides with subsequently reduced
substrate for cyclo-oxygenase and 5-
lipoxygenase is possible.

Concerning the use of non-steroidal

anti-inflammatory agents for benign prostatic
diseases, not much is known with the exception

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

of an unsuccessful treatment of non-bacterial
prostatitis with ibuprofen (400 mg po tid over 90
days) in a pilot study (22). Clinical experiences
with the pollen extract in other typical indications
for non-steroidal anti-inflammatory agents are
also lacking. A comparison of desirable effects
on the basis of in vivo studies is therefore not
possible. Side effects associated with a
generalized prostaglandin deficiency such as
damage to the gastric mucosa (15), as it is
characteristic for cyclo-oxygenase inhibition

(11), has not been reported after the use of
pollen extracts in humans. The side effects
known to occur in humans after the use of
nonsteroidal anti-inflammatory agents are
therefore not seen in the treatment with the
pollen extract. Gastrointestinal complaints can
occur (4, 5), however, but their incidence is
rather rare and the intensity of these side effects
is mild or moderate.

In drug extracts a number of different chemical
compounds are contained some of which, in the
case of the pollen extract, R-sitosterin and free
fatty acids, are pharmacologically effective.
Therefore a clear determination of the clinical
relevant substance or substances and their
bioavailability is often not possible. This is
particularly true for the pollen extract since even
the water-soluble fraction has shown a
significant growth inhibition of cultivated prostate
cells in experimental studies (F K. Habib,
Edinburgh, personal communication, publication
in preparation). The possible explanations for
the different side effect profiles of pollen extract
and non-steroidal anti-inflammatory agents are
therefore limited.

If identical conditions are assumed, the clinically
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utilized daily dosages of pollen extract (fat-
soluble fraction) and diclofenac are 12 and 50
mg, respectively, which inhibit in vitro the
prostaglandin and leukotrien biosynthesis in an
equivalent fashion. Considering in addition the
reduction of the production of arachidonic acid
by the free fatty acid of the pollen extract, and
the inverse relationship between orally taken
dose and relative serum concentration as has
been demonstrated for diclofenac (20), it is
evident that the pharmacologically necessary
dose of the pollen extract is comparatively low.

If one assumes a mechanism of action for the
fat-soluble pollen extract fraction that is not
completely or partially independent in relation to
the eicosanoids, it seems reasonable to assume
that the pollen extract in the usual dosage does
not inhibit local prostagiandin biosynthesis in the
mucosal cell layer of the gastrointestinal tract to
an extent that it would cause undesirable side
effects. At the same time, however, in the
prostate and/ or periurethrally, a therapeutically
necessary concentration may be reached. The
chronic form of congestive and inflammatory
processes in benign prostatic conditions which
can be treated with a lower concentration of
drugs in comparison to the acute inflammatory

processes is another indicator for this
hypothesis.
Our in vitro experiments concerning the

influence of a pollen extract on the arachidonic
acid cascade require animal experiments and
pharmacological confirmation in humans to
determine the value of the assumed therapeutic
mechanisms of action, namely anti-congestive,
anti-inflammatory, relaxant, and antiproliferative.
This does not affect the possible relevance of
the water-soluble pollen extract fraction for
clinical effectiveness.

In summary we conclude that the in vitro
inhibition of the prostaglandin and leukotriene
biosynthesis by the fat-soluble pollen extract
fraction offers a pharmacologically plausible
explanation for the clinical effectiveness and the
underlying mechanism in the therapy of benign
prostatic conditions with the pollen extract.

Summary
A standardized extract mainly from rye pollen

(Cernilton®N) was tested in vitro on the inhibition
of prostaglandin and leukotrien synthesis. The

Inhibition of Arachidonic Acid Metabolism by an Extract from Rye Pollen

determination of the prostaglandin and
leukotrien synthesis from labelled arachidonic
acid was done in microsomes of ram seminal
vesicles and in rat basophilic leukemia cells
(RBL-1 cells). The water-soluble and fat-soluble
extract fraction from the whole pollen extract
were tested separately. The radio-TLC
separation of the reaction metabolites showed a
dose-dependent inhibition of the cyclo-
oxygenase and the 5-lipoxygenase activity by
the fat-soluble pollen extract fraction. The I1Cs-
values of 0.005 mg/ml and 0.08 mg/ml,
respectively, were similar to those of diclofenac,
which was also tested. The water-soluble
fraction showed no effect on this test system.
According to these in vitro results and clinical
experience with the pollen extract so far, its
therapeutic efficacy on benign prostate diseases
is best explained by the anticongestive, anti-
inflammatory effect of the fat-soluble fraction.
Due to the different actions of prostaglandins
and leukotriens, relaxant and antiproliferative
effects are also conceivable.
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Double-Blind, Comparative, Clinical Study of the FH 84 and Placebo in Patients

with Hay Fever

1989

1. Aim of the study

The aim of the single-centre, double-blind study
was to compare the efficacy of a product
containing standardized pollen extracts (FH 84)
versus a placebo in patients with hay fever.

2. Patients and methods

The double-blind study was carried out in one
hospital  (Ospedale = Maggiore  Niguarda,
Milan/Italy) under the supervision of Prof. Dr. C.
Ortolani.

There have been two patient groups:
e The FH 84 group which received the
pollen extracts (34 patients)
e The placebo group which received a non
active component (41 patients)

The patients have been randomized to the two
groups according a provided randomization list.

The structural homogeneity of the two groups in
regard to the concomitant factors (age, sex,
weather, wind) was assured.

The pollen extracts as well as the placebo have
been given in powder form. The powders were
filed in sachets and the patients had to take
twice a day one sachet. A sachet with FH 84
contained 840 mg of a water soluble pollen
extract (Cernitin T60), 42 mg of a fat soluble

Double-Blind, Comparative, Clinical Study of the FH 84 and
Placebo in Patients with Hay Fever

pollen extract (Cernitin GBX) and inactive
ingredients ad 3000 mg.

A sachet with placebo contained 3000 mg
inactive ingredients.

The patients received sachets for 30 days
together with a form where they had to report
daily their symptoms. The following symptoms
were considered for the double-blind study:
e Ocular symptoms (itching, redness, and
lacrimation)
e Nasal symptoms (sneezing, running nose
and blocked nose)
e Pulmonary symptoms (asthma, dyspnoea
and cough)

Every patient had to assess himself the
symptoms by means of a valuation scale:

0 = symptoms not present

1 = slight symptoms

2 = moderate symptoms

3 = severe symptoms

The statistical evaluation has been carried out
by a simple data description and by the

z—test for comparison of the mean values of two
very large random samples. In the statistical
tests the unilateral alternative hypothesis that
the FH 84 treatment acts better than placebo
was laid down.

3. Results
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For the ocular symptoms, itching, redness and
lacrimation, it can be demonstrated that under
the treatment with FH 84 the mean intensity was
lower than under placebo. The differences
ranged from a trend to slight statistical
significance (0.04<p<0.10). Here, considered
globally, a slightly significantly better efficacy of
the FH 84 treatment was thus to be observed.

For the nasal symptoms, sneezing, running nose
and blocked nose, no better efficacy was
observed under the treatment with FH 84
(p>0.45).

For the pulmonary symptoms, asthma,
dyspnoea and cough, a slight trend can perhaps
be recognized for a somewhat better effect with
FH 84 than with placebo (0.05<p<0.15).

During the whole study no patient of the two
groups showed side effects. FH 84 as well as
placebo has been very well tolerated.

FH 84 in Allergy Rhinitis
1990

However it seems a statistical evaluation has not
been done, that FH 84 had an additive effect
when given together with other antiallergic
agents.

In Italy a double-blind clinical study has been
carried out in 1988. The first group (34 patients)
received two sachets with FH 84 daily. The
second group (41 patients) received two sachets
with a placebo powder daily.

The efficacy of FH 84 and placebo on the
following symptoms had to be observed:
e Ocular symptoms (itching, redness and
lacrimation)
e Nasal symptoms (sneezing, running nose
and blocked nose)
e Pulmonary symptoms (asthma, dyspnoea
and cough)

There has been observed a slightly significantly
better efficacy of FH 84 concerning the ocular

symptoms whereas no better efficacy has been
seen for the nasal symptoms. For the
pulmonary symptoms a slight trend of a better
efficacy with FH 84 than placebo has been
found.

FH 84

FH 84 is a product containing standardized
pollen extracts. FH 84 is used in the treatment
of allergic rhinitis above all against hay fever.

FH 84 is presented in sachets of 3 grams and
has the following composition:
e Cernitin T60
(Water-soluble pollen extract) 840 mg
e Cernitin GBX
(Fat-soluble pollen extract) 42 mg
e Inactive ingredients ad 3000 mg

Dosage: Twice a day 1 to 2 sachets in half glass
water

Side effects and contraindications: Have not
been reported up to now.

Clinical studies with FH 84

In Switzerland (Tessin) in 1985 and 1986 44
patients with hay fever have been treated with
FH 84. The patients have received 1-2 sachets
with FH 84 daily.

A very good efficacy of FH 84 treatment has
been observed in 6 patients (13.6%), a good
efficacy in 15 patients (34%), a moderate
efficacy in 10 patients (22.7%) and an
insufficient efficacy in 13 patients (29.6%).

In Argentina a clinical study has been carried out
in 1986 with three groups of patients.

The first group (17 patients) received one sachet
with FH 84 a day. The second group (10
patients) received two sachets with FH 84 a day
and to the third group (20 patients) was given
daily one sachet with placebo.
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Most of the patients of all three groups were reason it must be said that the mostly good

treated besides the test substances (FH 84 or effects of the treatment have not been
placebo) with other antiallergic agents. For this exclusively the result of FH 84 treatment.
3|Page
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Study of Tolerance of the Stheborex in Patients with Pollen Allergy
Dr. GARCELON

The term pollen allergy covers the totality of pathological processes that occur when pollen grains come
into contact with the conjunctival and respiratory mucosa of specifically sensitized individuals. But what
happens if the contact takes place with a different mucosal surface, such as that of the digestive tract?

This is the question that one is entitled to ask in relation to the drug STHENOREX, an appetite-stimulant
drug composed of water-soluble and lipid-soluble extracts of pollens, comprising:
- 2 species of tree pollen: pine and alder.
- 4 species of grass pollen, viz:
2 cerals: rye and maize, and
2 species of hay-grasses, timothy and cocksfoot.

These extracts are contained in a ‘gelule’ which only releases the active compounds contained in it in the
presence of gastric juice.

Research carried out several years ago by Madame VAN CAMPO, Director of Research at CARS,
demonstrated the presence of numerous pollens in ordinary white bread and rye bread.
Thus:
- in 18g of ordinary white bread she found 364 grains of all kinds of pollens, representing, 20
grains of pollen per gram of bread, of which 17 were grains of cereal pollen (table A);
- in 10g of crumb of rye bread, she found 701 grains of pollen, or 70 grains per gram, of which
25 were grains of cereal pollen (table B).

Now individuals who suffer from typical pollen allergy eat bread without thereby aggravating their
symptoms.

It is therefore justifiable to expect that pollen that is ingested and therefore digested, undergoes such a
degree of chemical breakdown that it loses all capacity of provoking allergic reactions on the digestive
mucosa.

This hypothesis, in the particular case of STHENOREX, has been completely confirmed by the clinical
trial carried out by Dr. Garcelon.

We have made a search for clinical sensitivity to STHENOREX in patients consulting us for spasmodic
coryza, conjunctivitis or seasonal asthma (in May, June or July), provoked by allergy to a variety of
pollens.

1|Page
Study of Tolerance of the Stheborex in Patients with Pollen Allergy



These symptoms were present individually or in various combinations, in a total of 28 patients.

A gelule of STHENOREX contains:

o Water-soluble pollen extract 120mg
o Lipid-soluble pollen extract 6mg
e Base: Q.S.P. one gelule
e Sulphurous anhydride 1g p. 1000

The composition of pollens contained in STHENOREX is as follows:
e PINE (Pinus montana)

e ALDER (Alnus glutinosa)

e RYE (Secale oereale)

e MAIZE (Zea mais)

e TIMOTHY (Phleum pratense)
e COCKSFOOT (Dactylis glomerata)

The 28 patients studied were distributed as follows:
¢ 18 males, mean age 26 (range 9 to 51),
¢ 10 females, mean age 25 years (range 9 to 40).

This confirms that pollen allergy is most commonly found amongst young people.

Pollen allergy can be objectively demonstrated by skin tests carried out with a control solution and
concentrated extracts prepared by the Stallergenes laboratory:

e Trees (particularly group Il).

e Grasses (12 fodder grasses and 3 cereals),

o Weeds.

A number of observations were carried out using a test based on a concentrated rye-pollen extract
prepared by the Pasteur Institute. In addition, one test was systematically carried out using

STHENOREX powder diluted in one drop of 0.1 N sodium bicarbonate.

EXPERIMENTAL PROTOCOL

Once the diagnosis of pollen allergy had been made and skin sensitivity to one or more groups of pollens
(including the dry extract of STHENOREX) had been demonstrated, the first stage of the clinical trial
comprised the oral administration of one gelule of STHENOREX. The patient remained under medical
supervision for three hours, so that any immediate-type allergic reaction could be demonstrated.

Once this stage had been passed uneventfully, the patient took a further four gelules daily for one week,
this being the usual dosage of the drug. If no reaction was noted, treatment was re-started 15 or 30 days

later, at the same dosage, so as to investigate any possible antigenicity of the product.

Finally, when the preceding stages of the trial had passed without incident, STHENOREX was
administered to sensitized subjects during the pollen season.

RESULTS



In 20 subjects tested, we made the following observations:

POSITIVE TESTS:

Fodder grasses: 27
(One subject being sensitized only to rye pollens),

STHENOREX......9

In 20 subjects who ingested STHENOREX as described above, no reaction was seen. Treatment was
perfectly tolerated, even during the pollen season (June). However, patients who had been prescribed
the drug for therapeutic purposes during this period (there were 5 of these) showed no improvement in
their allergic symptoms from its use.

DISCUSSION

Apart from the sensitivity to rye pollens alone, seen in one of the subjects we studied, it is not surprising
to note that allergy to grass pollens, which is a feature of most pollen allergy in the Paris region, was the
predominant pattern, and was most commonly accompanied by sensitivity to cereal pollens, while the
importance of tree pollens, though not negligible, was of minor degree.

The fact that one third of tests with STHENOREX powder gave a positive result demonstrates that
despite the various modifications under-gone by the product in the course of manufacture (during which
the allergenic polypeptide fractions are broken down to amino acids), the product retains its specific
antigenic properties.

The degree of hypersensitivity varies from one individual to another, and it is worthy of note that seven of
the eight patients who reacted to STHENOREX were those with the greatest number of positive reactions
to the various groups of pollens studied.

Finally, even though cases of ‘ultra-specificity’ may be rare, (1 out of 28), certain patients may be
sensitized to a single specific pollen, e.g. rye pollen, which is in fact contained in STHENOREX.

Other clinical and immunobiological investigations carried out in various hospitals have also shown
analogous instances of cross-antigenicity between STHENOREX and various types of pollen.

CONCLUSION

At all events, clinical tolerance of STHENOREX is excellent. Its oral administration to a group of patients
with pollen allergy did not give rise to any allergic reactions. The product is not itself a sensitizer, and
while it contains amino acids of vegetable origin that are capable of giving rise to positive skin tests in
certain subjects, it is likely that it rapidly loses all antigenic specificity during its absorption by the digestive
tract.

Dr. M. GARCELON
July 1975






