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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

STEM CELL SUPPLEMENTS

GUARANTEED WORLD-CLASS PRODUCTION STANDARDS

IN SCIENCE WE TRUST

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



POLLITIN - EXCLUSIVE STEM CELL SUPPLEMENTS
Pollitin - สารอาหารบาํบดัเซลล์อ

สารสกัดธรรมชาติคณุภาพสงู สกัดจากเกสรดอกไม้
จาก “ขา้วไรย”์ ที�มสีตูรลับเฉพาะของ บรษัิท
(Graminex L.L.C.) ที�รฐัโอไฮโอ้ ประเทศ
สหรฐัอเมรกิา ในการปลกู เก็บ และผลิตสกัด
ธรรมชาติคณุภาพสงู G60, G63 จากอณลูะอองเกสร
ดอกไม ้GBX, Graminex® เอกสทิธิ�เฉพาะของบรษัิท
Graminex เท่านั�นที�ผลิตไดเ้พยีงเจา้เดยีวในโลก อยู่
ภายใต้การควบคมุมาตรฐานการผลิตยา ตามขอ้
กําหนดขององค์การอนามยัโลก 

จนเราไดร้บัการรบัรองมาตรฐานการผลิตระดบัโลก
ระดบัเดยีวกับการผลิตยาเพราะ Pollitin ไดร้บัรอง
การทดสอบค่า ORAC หรอื ค่าระดบัความเขม้ขน้ของ
สารต้านอนมูุลอิสระที�สงูมาก และ CAP-e Test หรอื
ค่าความสามารถในการดดูซมึเขา้สูเ่มด็เลือดแแดงใน
ระดบัที�สงูจนไดร้บั

การขึ�นทะเบยีนเป�น “NUTRACEUTICAL” หรอื
“โภชนเภสชั สารอาหารบาํบดัระดบัเซลล์” ที�สามารถ
แก้ไขป�ญหาฟ�� นฟูไดลึ้กถึงระดบัเซลล์  มฤีทธิ�ฆา่เชื�อ
แบคทีเรยี และมผีลเสรมิสรา้งภมูต้ิานทานเมื�อเซลล์
ต่างๆ ไดร้บัสารอาหารที�เหมาะสมตามระบบต่างๆ ใน
รา่งกาย สง่ผลใหร้า่งกายสามารถต่อสูกั้บ เซลล์ที�ผดิ
ปกติภายในรา่งกายไดถึ้ง 95% และยงัไดร้บัรอง
มาตรฐานการผลิตและประสทิธภิาพจากองค์กรต่างๆ
มากมายระดบัโลก รวมไปถึงยงัไดร้บัรางวลัการนัตีอีก
มากมายจาก เอกสทิธิ�สตูรลับพเิศษเฉพาะของ
Graminex ทําใหส้นิค้ามคีณุภาพและเกิดผลลัพธที์�ดี
และนา่เชื�อถือ จนไดร้บัการยอมรบัระดบัสากลอีกดว้ย 

ตลอดระยะเวลากวา่ 50 ป� เราไดม้กีารวจิยัพฒันา
ประสทิธภิาพอยา่งต่อเนื�อง มกีารวจิยัจากสถาบนั
ทางการแพทยแ์ละเภสชักรรมรบัรองมากกวา่ 150
การวจิยั เรามคีวามภมูใิจอยา่งมากในการเป�นผูผ้ลิต
หนึ�งเดยีวของโลกที�ไดค้รอบครอง ถือลิขสทิธิ�
เอกสทิธิ�กระบวนการผลิตและสตูรเฉพาะ G60 และ
G63 จากละอองเกสรดอกไมช้นดิ GBX ที�ไมม่ใีคร
สามารถทําได ้สง่ผลให ้Pollitin เป�นที�ยอมรบัจากคน
จาํนวนมากใน 6 ทวปี 50 ประเทศทั�วโลก และไดร้บัผล
ตอบรบัที�ดจีากผูบ้รโิภคในการซื�อซํ�าสนิค้าอยา่งต่อ
เนื�องมากกวา่ 50 ป� 

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.

"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 Effect on Metabolic Adaptation of Muscles 
 

 

Metabolic Adaptation of Muscles to Exercise, Vibration and Raised 

Temperature under the Influence of Cernitin™ 

Teresa J. Sawicka, Piotr I, Laszczyca, Bogdan Smylla and Zbigniew Jethon 

Chair of Human Physiology and Ergonomics, Faculty of Biology, Silesian University, Katowice 

Sawicka, T. J., Laszcztca, P., Smylla, B. and Jethon, Z.: Metabolic adaptation of muscles to exercise, 

vibration and raised temperature under the influence of Cernitin™. Acta physiol. pol., 1984, 35(2), 141-150. 

Wistar rats were used to study the effects of Cernitin™, i.e. aqueous and oil extracts of pollens, on the 

metabolic adaptation of the soleus muscle to exercise, vibration and raised ambient temperature. The 

animals were exposed to selected combinations of these factors for 5 days during 1.5 hour daily. A part of 

the animals was given orally Cernitin™ in daily doses of 6 mg/mg of body weight for 10 days before the 

exposure. Among the adaptation changes studied in the soleus muscle, 24 hours after the last exposure, 

Cernitin™ caused: 1) a reduction of the amount of total protein, 2) an increase in the proportion of soluble 

proteins in the protein fraction, 3) an increase in the tissue oxygen consumption, 4) an increase of already 

elevated pyruvate kinase activity, 5) a further rise in ATP level, 6) an increase in lactic dehydrogenase 

activity, 7) a rise in the activity of cholinesterases. Moreover, it increased significantly the body weight and 

the weight of the studied soleus muscle. Cernitin™, in combination with certain types of exposure used in 

this experiment, exerted a catabolic action, increased the rate of anaerobic metabolism and enhanced 

adaptation to exercise, vibration and temperature. The direction of the adaptation changes depended on 

the type of exposure to environmental factors.  

The adaptation of human organism to the living 

and working environment becomes often difficult, 

due to the influence of new noxious 

environmental factors. This is true particularly of 

extreme conditions, which exist in certain types of 

work places. The means used for facilitating the 

adaptation of man – operator are not always 

sufficient for reducing the intensity of the harmful 

effects of the environment, nevertheless they 

enhance the ability of carrying out work. 

One of the factors enhancing adaptation 

processes are Cernitin™, components of extracts 

obtained from pollens of flowers. Their favourable 

effect has been demonstrated on the rate of 

weight gain [23], course of adaptation to 

increased ambient temperature [5], resistance to 

infections [25], and alleviation of the intensity of 

inflammatory processes [20, 25]. Moreover 

Cernitin™ have been shown to exert a favourable 

effect on the capability of performing exercise [1, 

11] and the magnitude of training effect [1]. 

Cernitin™ influence also favourably the well-

being and the ability to carry out intellectual and 

operational work [5]. 

Exposure to a combination of high ambient 

temperature and vibration is not infrequent during 

occupational work. Physical effort of the worker 

may increase the harmful effects of these factors 

leading to a rapid decrease of his ability to work. 

A synergistic action of vibration and physical 

activity leading to development of vibration-

induced lesions is known [9]. Raised 

ambient temperature antagonizes in this case the 

effects of vibration [9, 22]. 

The aim of the present study was to investigate 

the possibility of using Cernitin™ as an agent 

increasing the adaptation effect, that is 

maintenance of the ability to work under 

conditions of high ambient temperature and 

exposure to vibration. The studied problems were 
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limited to the metabolic effects of Cernitin™ in the 

light of the data known as yet on the mechanism 

of action of these substances, especially on 

protein and steroid metabolism [2, 25]. 

The effects of Cernitin™ were investigated on 

certain aspects of the exercise metabolism in rats 

subjected to swimming exercise, sinusoidal 

vibration and raised ambient temperature. 

Materials and Methods 

The experiments were carried out on 48 male 

Wistar rats weighing 190-240 g. The animals 

were divided into 8 groups in the following way: 

 

Cernilton was given for 10 days (the rats in 

groups KC, PC, PWC, PWTC) orally in daily 

doses of 2 ml. This dose was equivalent to 6  

 

mg/kg of body weight of Cernitin™ T60 (the 

water-soluble fraction) and 0.3 mg/kg of body 

weight of Cernitin™ GBX (the lipid-soluble 

fraction). In accordance with the declaration of 

the producer this dose corresponded after 

calculation for 1 kg of body weight daily to: 0.36-

0.55 mg of free amino acids, about 0.2 mg of a 

mixture of various lipids, among them sterols 

0.030 to 0.048  mg. The amount of vitamins 

received by the animals with Cernilton was of 

the order of 108 ng for thiamin, riboflavin, 

pyriodoxamine, pantothenic acid, folic acid and 

inositol, 108 ng for niacin, 104 ng for ascorbic acid, 

100 ng for tocopherol, 100 mIU for calciferol. 

Besides that, this dose contained carotens, 101 

ng, xantophils 108 ng, and mineral components 

such as Ca, K, P, CI, Na, Mg, Al, Fe, Si, Zn, Mn, 

Cu in amounts found in vegetable tissues ranging 

from 50 ng to 60 ug. The preparation used was 

Cernilton produced by AB Cernelle, Vegeholm 

6250, S 2620 Engelholm, Sweden. The rats in 

groups K, P, PW, PWT received during the same 

time 2 ml of a 0.9% NaCl solution orally, as 

placebo. 

On the first day after completion of Cernilton or 

placebo administration the animals were 

subjected to swimming effort, vibration and raised 

ambient temperature for 5 days. 

The animals swam without load until exhaustion 

in water at 32°C, in tanks making impossible 

passive floating on water surface. Sinusoidal 

vibration was applied during 1.5 hour daily using 

a vibration table steered by a vibration generator, 

at a mean acceleration of 1.11 m/sec2 and 4 Hz 

frequency [8]. 

During the exposure to vibration the animals in 

groups PW and PWC remained in an ambient 

temperature of 19-20°C, and the animals in 

groups PWT and PWTC were exposed to a 

temperature of 37°C. Twenty-four hours after the 

last exposure the animals were killed by 

decapitation. The soleus muscle was taken from 

the hindpaws. Muscle fragments were 

homogenized at 0°C in a proportion of 40 mg of 

muscle tissue for 1 ml of 0.9% NaCI solution. The 

following determinations were carried out in the 

homogenate: 

1) concentrations of total protein and protein 

soluble in isotonic saline by the method of Lowry 

[21], 

2) ATP content in the muscle using Eskalab test 

kit, (in HCIO4 homogenate), 

3) pyruvate kinase (PK) activity using Eskalab 

test kit, 

K         — control, sedentary group, 
KC       — sedentary group receiving Cernilton, 
P        — group subjected to swimming until 

exhaustion, 
PC        — group subjected to swimming and 

receiving Cernilton, 
PW      — group exposed to swimming effort and 

sinusoidal vibration, 
PWC    — group treated as PW and receiving 

Cernilton, 
PWT    — group exposed to swimming effort, 

sinusoidal vibration and high ambient 
temperature of 37°C during exposure 
to vibration, 

PWTC  — group exposed as the PWT group after 

pretreatment with Cernilton. 
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4) lactic dehydrogenase activity (LDH) using 

Eskalab LDH-UV kit, 

5) muscle acetylcholinesterase activity (AChE) by 

Hestrin’s method using acetylcholine as 

substrate [10]. 

A part of the obtained muscle mass was 

homogenized in Tyrode’s solution until a final 

proportion of 100 mg of tissue per 1 ml of the 

solution for determining the intensity of tissue 

respiration by Warburg’s method. 

The results were subjected to statistical analysis 

by the generally accepted methods. The 

calculated results included the arithmetical mean 

and standard deviation. The differences were 

accepted as significant at p<0.05. 

Results 

 

 

 

 

 

 

The rate of weight gain in the rats not receiving 

Cernilton was higher than in the controls (group 

K) during exercise and exercise combined with 

vibration (groups P and PW) by 19.2% and 9.3% 

respectively, while combined exposure to 

exercise, vibration and high ambient temperature 

decreased the rate of weight gain by 14.2 %. The 

ratio of the soleus muscle weight to the total body 

weight decreased significantly as compared with 

controls: by 9.2% in the group subjected to 

exercise (P) and by 4.2% in the group subjected 

to exercise and vibration (PW). The effect of 

combined exercise, vibration and high ambient 

temperature appeared as a decrease of the 

content of total protein in the soleus muscle which 

was significant only in group P decreasing by 

about 17% in relation to controls. The 

concentration of soluble protein in the soleus 

muscle decreased significantly in all groups in 

relation to controls: P – 17.9%, PW – 25.0%, 

PWT – 23.1%. The ratio of the content of soluble 

protein to that of total protein decreased 

significantly by 17.5% only in group PW. 

 

 

 

 

 

The activity of tissue metabolism expressed as 

oxygen consumption by tissue homogenate 

 K KC P PC PW PWC PWT PWTC 

AM  g/24h 1.40 2.36 1.67 1.68 1.53 1.52 1.20 1.80 

Mm mg/g b.m. 0.418 
0.024 

0.375 
0.017 

0.380 
0.021 

0.397 
0.007 

0.400 
0.012 

0.393 
0.025 

0.441 
0.019 

0.401 
0.027 

PrT mg/g t. 101.0 
11.7 

73.6 
14.6 

83.6 
10.5 

72.3 
14.2 

91.9 
15.4 

56.8 
4.1 

79.3 
34.3 

69.0 
12.0 

PrS mg/g t. 15.6 
2.4 

15.2 
1.4 

12.8 
0.9 

14.3 
2.2 

11.7 
2.0 

13.8 
2.2 

12.0 
1.7 

24.2 
4.8 

VO2 Nmol 
O2 

19.7 
 
5.9 

34.2 
 
12.3 

40.2 
 
9.3 

33.2 
 
20.9 

25.6 
 
10.1 

64.1 
 
12.1 

54.6 
 
25.5 
 

41.8 
 
15.4 

min mg 
prot. 

ATP mg/g prot. 16.8 
3.3 

39.4 
7.2 

17.3 
4.3 

22.7 
14.6 

45.9 
30.6 

47.4 
6.9 

32.7 
25.4 

35.2 
10.4 

LDH IU/g prot. 438 
78 

777 
125 

444 
49 

743 
156 

437 
74 

1346 
146 

496 
235 

1005 
162 

PK IU/ g 
Prot. 

6.6 
0.6 

13.8 
0.8 

16.8 
0.4 

14.2 
0.6 

9.6 
0.4 

20.7 
0.3 

10.1 
0.5 

15.7 
0.5 

ChE IU/ mg 
prot. 

21.53 
1.69 

23.54 
2.24 

21.03 
2.06 

23.52 
1.99 

20.84 
2.44 

25.03 
1.42 

19.65 
1.90 

24.93 
2.65 

Table 1. Metabolic adaptation of soleus muscle to exercise, vibration and  

high ambient temperature after treatment with Cernitin™™. 

 

Designations: K – control group, P – swimming, T – high temperature, C – Cernitin™ administration, AM – weight 

gain, mm – proportion of muscle mass to body mass, PrT and PrS – total and soluble protein levels in the muscle, 

ATP – ATP level, LDH, PK, ChE – activity of: lactic dehydrogenase, pyruvate kinase and cholinesterase 

respectively. 
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showed an increasing tendency during the 

exposure to these external factors by 104.5% in 

group P and 179.0% in group PWT (p<0.01). The 

increase of kinase activity in the studied muscle 

was significant in all groups in relation to controls 

and it was 154.5% in group P, 45.5% in group PW 

and 53.1% in group PWT. Attention is called to 

the agreement between the directions of changes 

in tissue respiratory activity and pyruvate kinase 

activity. The ATP content of the muscle 

calculated for one unit of total protein was 173% 

above the control level in group PW (p<0.05). In 

the remaining groups the rise was statistically not 

significant. The activity of LDH and ChE showed 

no significant changes in the groups of rats not 

subjected to treatment with Cernitin™, 

independently of the action of other factors. 

A particularly evident effect of Cernitin™ on the 

weight gain rate was observed in the group of 

sedentary rats (KC) as compared with group K (a 

68.2% increase) and in group PWTC as 

compared with PWT group (a 50.0% increase). In 

the remaining groups changes in relation to the 

control group and between the corresponding 

groups were below 20%. The ratio of the soleus 

muscle weight to the total body weight was not 

significantly changed. The only exceptions were: 

a decrease of this index by 9.4% in group KC as 

compared with group K, and a decrease by 9.1% 

in group PWTC as compared with PWT. 

The concentration of total protein in the soleus 

muscle was decreased by Cernitin™ in all groups 

amounting in the case of group pairs to the 

following values: KC/K – 27.2%, PC/P – 13.5%, 

PWC/PW – 38.2% and PWTC/PWT – 13%. 

A reverse relationship is observed in the 

concentration of soluble protein since Cernitin™ 

raised this concentration. However, only a rise by 

100% between PWTC/PWT groups was 

significant. This increased the proportion of 

enzymatic soluble proteins in the total protein 

pool by 34.3% for KC/K, 29.4% for PC/P, 91% for 

PWC/PW and 131.0% for PWTC/PWT. 

The oxygen consumption by the homogenates of 

muscles from the animals treated with Cernitin™ 

was always higher than in controls independently 

of the exposure, and in the rats in groups KC and 

PWC Cernitin™ caused a significant increase in 

tissue respiration by 73.7% for KC/K and 150.0% 

for PWC/PW. The remaining changes were not 

significant. 

Significant differences in pyruvate kinase activity 

were observed only between groups KC and K, 

and PWC and PW. In both these cases this 

increase was 115.5% and 115.4% respectively. 

The ATP content showed an increasing tendency 

during treatment with Cernitin™, but this increase 

was significant only for KC/K, being 111.0%. 

LDH activity increased in all groups treated with 

Cernitin™: 77.5% for KC/K, 67.3% for PC/P, 

207.2% for PWC/PW, 102.5% for PWTC/PWT. 

ChE activity increased significantly in all groups 

treated with Cernitin™ with the exception of the 

sedentary group: 9.2% for PC/P, 11.8% for 

PWC/PW, and 27.0% for PWTC/PWT. 

Discussion 

Physical exercise, vibration and high ambient 

temperature produced disturbances in the protein 

metabolism in the soleus muscle manifesting 

themselves as a decrease in the amounts of total 

and soluble proteins and of the ratio of the soleus 

weight to the total body weight. These changes 

were associated with increased intensity of tissue 

respiration and pyruvate kinase activity. The rate 

of weight gain decreased or increased in different 

groups without an unequivocal correlation with 

the metabolism of the studied muscle. This 

absence of correlation might be explained as due 

to brief exposure time or to considerable 

metabolic, functional differences between various 

muscles and tissues. The muscle fibres of the ST 

type prevailing in the soleus respond differently 

than the FT muscle fibres prevailing in other 

muscles. Moreover, these responses are specific 

with respect to the stimulus and hormonal 

regulation [23, 29]. Metabolic changes observed 

by other authors induced by exercise [15, 26, 30], 

raised ambient temperature [28] and vibration [9, 

22] were similar to those observed by us. The 

character of these changes resembled the 
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metabolic changes observed during stress 

reaction. Less data are found on the combined 

effect of several stress-inducing factors on the 

organism. The effect of exercise combined with 

vibration and the effect of vibration and high 

temperature studied by us suggested that under 

these conditions the reaction of the organism was 

changed. The most characteristic finding was he 

change in the equilibrium of the anabolic and 

catabolic processes. The change was manifested 

as a decrease in protein concentration and an 

increase of tissue respiration, as well as an 

increase in ATP level, which was particularly 

evident after exposure to vibration (PW group). 

Raised ambient temperature seemed to exert a 

protective effect on the equilibrium between 

catabolism and anabolism. The damaging effect 

of low ambient temperature on humans exposed 

to vibration has been reported in the literature [9, 

22]. 

The observed absence of changes in LDH activity 

after the exposures used in this experiment 

indicates that their intensity was too small to 

cause mobilization of anaerobic metabolism [31, 

34]. 

In our experiment Cernitin™ were given before 

exposing the rats to exercise, vibration and high 

ambient temperature. Thus the effects observed 

after Cernitin™ administration were due either to 

metabolic changes caused by them prior to 

exposure or to the action of tissue deposits of 

Cernitin™ or their derivatives mobilized by 

exposure to stress-inducing factors. The rise in 

the requirements for amino acids, vitamins, 

steroids, trace elements, and energy in animals 

subjected to stress-inducing exposure is known 

[12, 13, 14, 18, 32]. The five-day exposure to 

stress-inducing factors in this experiment failed 

probably to exhaust the stores of these 

substances in the organism, since the work of 

Karvonen [14] shows that they can cover much 

longer time periods. 

Administration of Cernitin™ to rats caused in all 

groups an increase in the proportion of the 

soluble protein fraction and in the activity of 

catabolic enzymes (PK, LDH, ChE) in the soleus 

muscle. Cernitin™ potentated also tissue 

respiration during exercise, vibration and high 

ambient temperature. Similarly also, a further rise 

of ATP was observed in the muscle. The increase 

of the catabolic activity induced with 

administration of Cernitin™ manifesting itself as 

a better utilization of the energy of food 

components [1, 6], enhanced training effect and 

effort tolerance has been already described in 

man and rats [1, 25]. Cernitin™ raise also 

intestinal absorption of food components [33] and 

in this field their action is contrary to that of 

vibration which decreases absorption [27]. 

Increased LDH activity and reduction of post-

exercise blood lactate concentration following 

intake of Cernitin™ have been described by 

Jethon [13] and Dabrowski [5]. This effect was 

observed also in our experiment. 

The effect of Cernitin™ on protein metabolism in 

the soleus muscle manifested itself as an 

increase in the proportion of the soluble fraction 

of cell proteins with a decrease in the total protein 

concentration. The suggested intensification of 

protein catabolism at the expense of protein 

anabolism, and intensification by Cernitin™ of 

changes induced by stressors. These results 

disagree with those obtained by other authors 

who found decreased catabolism of amino acids 

and proteins in humans receiving Cernitin™, with 

decreased loss of nitrogen in the form of urea [11, 

13]. The above discussed differences in the 

metabolic characteristics of muscles [23, 29] and 

acceleration, or at least stabilization, by 

CernitinTM of the weight gain of rats suggest that 

in muscles belonging to other metabolic type than 

the soleus muscle, or in other tissues Cernitin™ 

stimulated the anabolic processes. This 

supposition is supported by observations of other 

authors that Cernitin™ enhanced protein 

synthesis during healing of wounds or fractures 

[20, 25] and increased the rate of weight gain [6, 

25, 29]. 

Increased activity of muscle cholinesterases 

observed after administration of Cernitin™ may 

be due to the action of these substances on the 

nervous system. Cernitin™ are known to 

increase the psychotechnical performance and 
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intellectual ability as well as the sense of well-

being [5, 7, 20, 25]. The possibility of 

intensification of the tropic action of the nerves on 

the muscles is not ruled out and the activity of 

acetylcholinesterase (AChE) depends on this 

action [3, 4, 35]. Another possibility is increased 

production or change of the turnover half time of 

enzymatic proteins similar to the hepatic fraction 

of secretory enzymes, such as 

pseudocholinesterase. This supposition is 

confirmed by the parallelism between increasing 

ChE activity and the proportion of soluble protein 

fraction. 

The mechanism of the action of Cernitin™ on the 

effects of the tested exposures depends, 

probably on a synergistic action of the various 

components of this mixture of substances [2]. 

This mechanism may be connected with 

increased availability (through better absorption) 

of vitamins as precursors of coenzymes and trace 

elements as activators. Among the literature 

reports attention is called to the fact that 

Cernitin™ raise the amount of 17-ketosteroids 

and 17-hydroxysteroids excreted with urine [7, 

25] and cause vacuolization of the fascicular zone 

of the adrenal cortex [25], without concomitant 

signs of adrenal cortical hypertrophy [2, 6]. The 

possibility cannot be ruled out that 27-29-carbon 

steroids of Cernitin™ undergo metabolic changes 

in the organism. The possibility of increased 

production of 21-carbon corticosteroids is 

suggested by the investigations described by 

Oudot [25], and mobilization of the production of 

18 and 19-carbox sex steroids is suggested by 

the results of the investigations of Diczfalusy [6]. 

Chemical analysis carried out by Kvanta [17, 19] 

showed a similarity between Cernitin™ steroids 

and certain oestrogens. Thus the changes 

observed in our experiment may be due to 

“facilitation” of the hormonal regulation 

considering the interaction between steroids, and 

and differences in the sensitivity of the 

metabolism of various types of muscles and 

tissues to their action [16, 23, 29]. 

In summary, the administration of Cernitin™ 

during exposure of the organism to combined 

exercise-vibration-thermal stress produces multi-

directional changes not always favorable for such 

metabolic indices as: muscle mass, level of 

muscle protein or weight gain. Administration of 

Cernitin™ seems to be advantageous in 

individuals not exposed to physical work (KC rats) 

and subjected to thermal stress (PWTC rats) in 

view of the necessity of maintenance of 

homeostasis in protein metabolism and growth 

processes. 

However, during exercise and vibration stress 

Cernitin™ increases the metabolic fitness (PC 

and PWC rats) which is unquestionably and 

advantageous effect enhancing adaptation to 

working environment.  

The always-present Cernitin™ effect increasing 

LDH activity with increased aerobic metabolism 

suggests a greater anaerobic potential and 

tolerance. 

Conclusions 

1. Cernilton® shows an action stimulating the 

cellular metabolism and when administered 

to rats exposed to stress it increases the 

intensity of catabolic processes. 

2. Significantly raised LDH activity after 

Cernilton® suggests intensification of aerobic 

metabolism, and increased potential and 

tolerance of anaerobic metabolism. 

3. Cernilton® increases also the energy stores 

of the phosphagen pool of the muscles at rest 

during exercise stress. 

4. The anabolism of proteins in muscles with 

prevalence of ST fibers (soleus muscle) in 

animals exposed to stress was increased 

much less than the overall catabolism of 

protein. Metabolic changes induced by 

Cernilton®, particularly those of protein 

anabolism, are probably, quite different, in 

various tissues, and probably the ST muscles 

respond to this agent differently than FT 

muscles and various non-muscular tissues. 

5. Cernilton® effect differed significantly during 

various types of stress to which the rats were 

exposed: 

 during vibration stress the drug 

caused mobilization of catabolism at 

the expense of anabolism, 
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 during exercise stress it caused no 

drastic changes in the anabolism-

catabolism equilibrium, 

 the exposure to high ambient 

temperature and other stress types 

applied in this experiment increased 

anabolism above the level observed 

at room temperature, although 

catabolism activation by Cernilton® 

was still significant. 

6. Changes in the activity of enzymes and 

weight gain in the rats exposed to thermal 

stress point to a favorable effect of 

Cernilton® on thermal adaptation. 

7. Changes in cholinesterase activity in the 

soleus muscle caused by Cernilton® indicate 

that its effects either the production of 

proteins similar to hepatic secretory fraction 

or the tropic action of motor neurons on the 

muscle and on the metabolism of muscle 

proteins. 

8. In the potential mechanism of Cernilton®, 

besides the importance of vitamin and amino 

acid supplements, the effect of this drug 

should be analyzed on steroid metabolism 

and the related effects on hormonal 

regulation which are probably of essential 

importance in the development of the 

observed changes. 
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In order to increase performance and maintain health, it is common for sportsmen to consume various 

nutritive preparations containing, for example, vitamins, amino acids, proteins and minerals, particularly 

iron. It is often considered that the intense physical activity of sportsmen requires an increased intake of 

such substances, compared with the requirements of those who lead physically less active lives. 

Systematic evaluation of the effects of these substances has been rather rare. On the contrary, any 

effects have often been judged subjectively. 

The purpose of this experiment is to endeavor to assess how consumption of various nutritional 

preparations during training affects weightlifters. 

Test subjects and procedure 

42 weight lifters (aged between 18 and 24) of 

good but not international standard were divided 

at random into 6 groups each consisting of 7 

persons. One control group was not given 

nutritive supplements, while each of the other 

groups received various preparations, as shown 

in Table 1. 

Table 1 

Nutritive preparations used: 

1. Multivitamin preparations (Polfa®) (A1, B1, 

B2, nicotinamide, pyridoxine, Ca 

pantothenate, B12, C, D, E) in approximately 

double the recommended daily doses. 

2. Hemoglobin preparation (Hemoglobin-

caps®), 2 g/d 

3. Multivitamin preparation (Vitaral®) A1, B1, B2, 

pyrodoxin, C, D, approximately normal 

recommended daily dose. 

4. Pollen preparation (Pollitabs sport®), 

Cernelle – 4 tablets daily, pollen extract, 

Cernitin T60 – 50 mg, Cernitin GBX – 1 mg 

per tablet. 

5. Pollen/ amino acid preparation (“Stark-

protein®” – 8 capsules daily, Pollitabs® - 4 

tablets daily, Cernelle). Pollen extract, 

Cernitin T60-50 mg. Cernitin GBX – 1 mg./1 

tablet. Amino acid concentrates containing 

18 free amino acids, including all the 

essential ones: 350 amino acids per 

capsule. 

6. No nutritive preparations. 

The work capacity of the participants, 

measured with a standard bicycle ergometer 

at the beginning of the experiment and then 

again after 6 weeks at the training camp, at 

which all the participants undertook 

approximately the same type of training. The 

increase in the blood’s lactic acid level after 

10 minutes of cycling, with a load of 2 watts 

per kg of body weight was measured before 

and after 6 weeks of training. The results 

were processed according to normal 

statistical procedures and the Student “t-

test.” 

Results 

Work capacity, expressed in terms of 

oxygen consumption per kg of body weight, 

increased in all participants during the 

training period. There were, however, 

considerable differences among the groups; 

differences which, for three of the nutritive 
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preparations, were significant in comparison 

with the control group (see Table 2). 

The increase in lactic acid concentration in 

the blood after 10 minutes of cycling showed 

a decline after 6 weeks of training in all 

groups. However, the decline differed from 

group to group and diverged significantly 

from the control group in two of the groups 

given nutritional supplements (Table 3). 

 

Table 2   Average increase of work capacity after 6 weeks of training. 

                                                      Increase % Significant level compared  
to control group 

1. Multivitamins 93 5% 

2. Hemoglobin preparation 84 5% 

3. Multivitamins 48             no change 

4. Pollen extract 70             no change 

5. Pollen extract + amino acids 123 1% 

6. Control group 31 -- 

 

Table 3   Average decrease in lactate after exercise and after 6 weeks of training. 

 mM/1 Significant level compared to 
control group 

1. Multivitamins 2.3 5% 

2. Hemoglobin preparation 1.9 5% 

3. Multivitamins 1.5 no change 

4. Pollen extract 1.7 no change 

5. Pollen extract + amino acids 2.6 1% 

6. Control group 1.4 -- 
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Summary: 

The work capacity of weightlifters, and the 

formation of lactate in their blood, during a 

6-week training period were significantly 

affected by the administration of various 

nutritional substances. A multivitamin 

preparation and a combination of amino 

acids and pollen show the greatest effect.  

Disscussion: 

The fact that the increase in lactic acid after 

exercise decreases and work capacity 

increases in connection with training is, of 

course, well-known and self-evident. The 

differences between the changes noted 

among the groups must reasonably be 

attributed to the administration of different 

nutritional substances. The greatest 

changes in both variables were noted in the 

group given the combination of Polltiabs and 

“Stark-protein” (“Strong” or “concentrated” 

protein), while Pollitabs alone did not 

produce any significant difference compared 

to the control group. The protein 

administered in the form of “Stark-protein” 

corresponded to only about 2.8 g of protein 

per day and could not reasonably have 

affected in any way the protein balance. The  

 

 

overall effect must therefore be caused by 

some form of synergism between the amino 

acids in the “Stark-protein” and the pollen 

extract.  

Of course, on the basis of this relatively 

small experiment, it is not possible to 

analyse with certainty the relative 

importance of the various factors. 

Nevertheless, the experiment does support 

the notion that various nutritional additives – 

particulary the combination of pollen extract 

and amino acids – can lead to a distinct 

improvement in performance in connection 

with training.  

In discussions about the importance of 

vitamins to physical performance, it has 

sometimes been said that the benefits of 

vitamins observed among Eastern Bloc 

performers – as distinct from the results of 

experiments in the West – could be 

attributable to a lower vitamin “status” in the 

Eastern Bloc. All of the weightlifters 

participating in the experiment enjoyed a 

balanced, high-vitamin diet. Thus, latter 

interpretation is not confirmed by the present 

experiment.  
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Preventation of muscle soreness by pretreatment with antioxidants 
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A free radical-scavenging preparation (pollen extract) or the corresponding placebo was given to 50 

volunteers over a period of 4 weeks to test the hypothesis that muscle soreness is associated with the 

generation of free radicals. The increase in malonyldialdehyde and lactate immediately after exercise both 

in blood and in muscle tissue was significantly lower after treatment with the scavenging preparation. The 

same was true for the prolonged post-exercise increase in creatine kinase over a 5-day period. The post-

exercise glycogen content of muscle was higher in the pollen extract group, as were the subjective feelings 

of pain, oedema, discomfort and tension in the working muscle. We conclude that the beneficial preventive 

effect of pollen extract on post-exercise muscle soreness and lowering of the concentration of lipid 

peroxides indicate that free radicals are probably involved in the development of muscle soreness. 

Key words: free radicals; muscle soreness; MDA; exercise; creatine kinase; antioxidant 

Free radicals are ubiquitous in biological systems 

and have been implicated as factors in cellular 

differentiation (1), aging (2), mutagenesis (3) and 

carcinogenesis (4). Furthermore, the actions of 

free radicals have been implicated in the 

pathophysiology of many diseases, including 

ischaemia reperfusion injury involving the brain 

(5), heart (6), skin (7), intestines (5, 7), pancreas 

(4, 5, 7), liver (4, 5, 7), muscles (8), kidneys (9) 

and lungs (4). 

The realization that free radicals might be 

injurious to organisms has been slow, perhaps 

because of the difficulties encountered in 

detecting these short-lived moieties in biological 

tissues. Nevertheless, the many animal and 

human studies claiming that modification of free 

radical production attenuates or eliminates tissue 

destruction have forced the medical community, 

and particularly cardiologists, to consider a 

specific therapy against free radicals as a realistic 

approach to disease after unaccustomed 

physical exercise. Muscle soreness is common 

and is observed to reach peak intensity 1-5 days 

later (10,11). The subjective sensation of 

soreness is accompanied by evidence of damage 

to the affected muscles. Ultrastructural 

examination of muscle samples has shown 

extensive degenerative changes affecting a large 

part of muscle (10, 12). Evidence of an 

inflammatory response is also present, necrotic 

tissue being invaded by macrophages (13-15) 

and increased local levels of lysosomal enzymes 

(16). Related to these changes is the release into 

the lymph, and subsequently into plasma, of 

cytoplasmic enzymes, which are normally unable 

to cross the cell membrane. Large increases in 

the serum levels of creatine kinase, lactate 

dehydrogenase (LDH) and other enzymes of 

muscular origin occur, peak activities being 

observed at varying times from a few hours to 

several days after exercise (17). This enzyme 

efflux is considered to reflect a change in normal 

membrane structure, such that permeability to 

large protein molecules is increased. Although 

the mechanisms underlying these changes in 

muscle after exercise are not clear at present, 

there are striking similarities between the 

observed response and the tissue changes 

induced by an increased production of free 

radicals (15). 
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If the post-training syndrome and muscle 

soreness with enzyme leakage, pain, discomfort, 

oedema and tenderness of working muscles are 

due to the generation of free radicals and the 

reperfusion injury of skeletal muscles, 

supplementation with free radical scavengers 

should prevent or ameliorate the condition.  

The aim of this study was to test the effect of a 

pollen extract preparation, known to be rich in 

SOD (superoxide dismutase) mimics, on the 

biochemical, morphological and clinical signs of 

muscle soreness.  

Pollen-pistil extract with antioxidative activity 

The preparation used in this investigation is 

unique as to its composition, method of 

production, source and high SOD activity. The 

source is freshly harvested pollen grains and 

pistils from the family Gramineae spp. The pollen 

grains and the pistils are collected separately by 

machines specially designed for this purpose. 

After collection, they are thoroughly analysed for 

purity and specificity (18). The SOD active base 

material is produced in a reactor where pollen 

grains and pistils are allowed to react under very 

specific and well-defined conditions. The reactant 

solution is partly evaporated to concentrate the 

solution and increase the activity. The hypothesis 

regarding what substances are obtained in this 

reaction is still under investigation (19), but the 

following substances are probably present in the 

reactant solution: 

1. SOD mimics, such as flavonoids, tannins and 

polyphenols. These are low-molecular-weight 

substances and are therefore absorbed through 

the intestinal wall (20, 21).  

2. Maillard reactants, formed mainly from the 

reaction between certain amino acids and sugars 

via the Maillard reaction. This yields small 

amounts of antioxidative substances. These 

phenomena have been studied for many years 

and are not yet fully understood (22, 23).  

3. SOD enzyme, released from disrupted 

mitochondria and pollen tubes.  

This pollen-pistil extract exhibits an SOD activity 

of approximately 30,000 unitsa per gram of 

substance (24). When adsorbed and complexed 

to a defined mixture of proteins, it gives an SOD 

activity of 4000-6000 F per gram of extract (19). 

The test preparation, pollen extract (Polbax) 

(Allergon, Sweden), is manufactured from this 

extract (20). The contribution of SOD activity from 

the 3 possible sources mentioned above has not 

yet been fully established.  

With reference to the results achieved in clinical 

trials, it seems likely that low-molecular-weight 

substances, which are easily absorbed from the 

gastrointestinal tract, contribute a major part of 

the antioxidative activity. Only a minor part can 

theoretically come from native SOD enzyme, 

which might be absorbed via the endocytosis-

exocytosis mechanism (25). This mechanism has 

been shown in rats (26, 27). However, direct 

absorption of SOD – a rather large protein 

molecule – has not been verified in humans and 

should be considered a rather unlikely possibility. 

On the contrary, anthocyanidins, pyknogenols, 

other polyphenols and tannins present in pollen 

extract have been found to be fully absorbable, 

and their antioxidant activity is several times 

higher than that of vitamin E (28-30). 

Material and methods 

 Fifty male volunteers were recruited to the study 

via a local daily newspaper. Before admission to 

the study, all participants were informed about the 

aims, methods, anticipated benefits and potential 

hazards of the study, and verbal consent to 

inclusion was obtained from each of them. The 

study protocol was approved by the Ethics 

Committee of the University of Göteborg. The 

inclusion criteria were absence of hypertension, 

diabetes, cardiovascular disease, organic brain 

disease, alcohol or drug dependence and any 

other deviation from good health, no physical 

training on a permanent or intensive basis and 

the lack of any ongoing medication. All volunteers 

were explicitly asked to follow their habitual style 

of life, particularly with regard to diet and level of 

physical activity. All patients were allocated to 

one of two groups (36 to the pollen extract and 14 

to the placebo group). The analysis of variance 

did not reveal any significant difference between 
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the groups with respect to any variable shown in 

Table 1.  

General design 

After the first selection, each participant was 

allocated to the first pretreatment period. During 

this period, participants were asked to report their 

daily food intake while keeping their body weight 

stable to within ±200 g. At the end of this period 

(1 week), blood samples were drawn from the 

antecubital vein after an overnight fast. Body 

weight and anthropometric variables (waist to hip 

circumferences) were measured on the same 

day. The next day, participants arrived at the 

laboratory at 0800. After the initial blood 

sampling, a short venous catheter was inserted 

into an antecubital vein and the volunteer started 

to perform the exercise programme.  

Acute exercise test 

After 10 min of rest, participants started to 

perform the following exercise: 

 

 10 min on the step test (stepping up and 

down a 45-cm foot-stool 15 times per 

min; 

 30 min cycling at 70% of VO2max followed 

by 10 min on the step test; 

 30 min cycling at 60% of VO2max followed 

by 10 min on the step test; 

 30 min cycling at 60% VO2max; 

 10 min on the step test; 

 30 min cycling at 60% VO2max. 

Determination of VO2max 

Participants started cycling on the electrically 

braked ergometer bicycle (Monark, Varberg, 

Sweden). Blood pressure and heart rate were 

measured during the last minute of the 6-min 

steady-state period at the submaximal working 

capacity (i.e., oxygen uptake) was then 

calculated according to Astrand (31). 

Immediately after the acute exercise test, muscle 

biopsies were taken with an alligator forceps (32) 

from the lateral vastus. The muscle specimens 

were divided into 2 parts: one was frozen 

immediately in liquid nitrogen and used for 

analysis of enzymatic activities; the other part 

was trimmed, mounted and frozen in cooled 

isopentane (-160°C) and used to histochemical 

analysis. Both parts were stored at -80°C until 

analysed. In the histochemical analysis, the 

myofibrillar adenosine triphosphatase (ATPase) 

method was used for muscle fibre classification 

(33, 34). Amylase-periodic acid-Schiff staining 

was used to visualize capillaries (35), and the 

number of capillaries per fibre and the fibre area  

per capillary were calculated for the different fibre 

types. Glycogen synthase activity in the lateral 

vastus muscle was measured according to 

previous methods (36, 37), malonyldialdehyde  

(MDA) by the thiobarbituric acid method (38), 

vitamin E and ceruloplasmin according to Storer 

et al. (39) and body composition by calculating 

naturally occurring 40 K (40). Other enzymes 

(ALAT, ASAT, alkaline phosphatase and creatine 

kinase) and other metabolic variables were 
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determined according to routine automated 

hospital methods. Muscles enzyme activities 

were measured according to Lowry et al. (41, 42) 

and lactate concentration according to Karlsson 

(43).  

One hour after the exercise test, and then at the 

same time on the second, third, fourth and fifth 

days, the participants rated their pain, oedema 

and discomfort in the working muscles on a 10-

cm visual analogue scale ranging from no pain kk             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 and 

discomfort at the far left to intense pain and 

discomfort at the far right. Visual analogue scales 

were used in a similar way for the questions 

related to oedema and tenderness and the feeling 

of muscle tension. 

As mentioned before, all participants were 

allocated either to the placebo group or to 

treatment with the pollen extract with antioxidant 

effect. The pollen extract group received 2 tables 

3 times a day, and the placebo group received the 

same number of identical placebo tablets. The 

tablets were given in a double-blind manner. All 

tests and measurements were performed in an 

identical manner before and 4 weeks after 

treatment. Results were calculated by 2-way 

analysis of variance by means of Macintosh 

StartView statistical program.  

Results 

Four weeks of treatment with pollen extract or 

placebo did not induce any changes in  
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body weight or body composition (Table 1). There 

was no difference in the concentration of MDA in 

plasma before exercise between the pollen 

extract and placebo groups. Immediately after 

exercise, the concentration of MDA increase 

significantly (P<0.001) in both groups. However, 

after pollen extract treatment increase in MDA 

level (Fig. 1) immediately after exercise was 

significantly lower than in the placebo group, in 

which placebo had no effect on the post-exercise 

MDA levels. The concentration of MDA in muscle, 

measured immediately after exercise, decreased 

significantly after treatment with pollen extract but 

remained unchanged in the placebo group (Fig. 

1). The decreases in plasma and muscle MDA 

levels at the end of the acute exercise test in the 

pollen extract group were 30% and 50%, 

respectively. The concentration of MDA 5 min 

and 24 and 48 h after the termination of exercise 

did not change after the pollen extract treatment 

(data not shown). The concentration of lactate in 

plasma before exercise was very similar in the 

placebo and the pollen extract groups and did not 

change after treatment (Fig. 2). In contrast, 

plasma lactate concentration immediately after 

exercise increased significantly. Treatment with 

pollen extract resulted in a significant diminution 

of this increase, whereas the placebo treatment 

appeared to have to detectable effect on the 

exercise-induced increase in lactate 

concentration. When measured immediately after 

exercise, muscle lactate content showed a 

significant decrease after 4 weeks of treatment 

with pollen extract. There was no difference in 

muscle lactate content after the corresponding 

placebo treatment (Fig.2). The decrease in the 

post-exercise lactate concentration in plasma 

was found to be 28% and 39% in muscle. In the 

group treated with pollen extract, the percentage 

decrease in lactate concentration in muscle after 

exercise was positively correlated with the 

percentage decrease in muscle MDA 

concentrations (Fig. 3). In comparison with  
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the pretreatment values, there was a significant 

increase in the concentration of glycogen in the 

lateral vastus muscle after the treatment with 

pollen extract, whereas no significant change in 

muscle glycogen concentration was found after 

placebo treatment (Fig. 4). Creatine kinase 

activity increased significantly 24 and 48 h after 

strenuous exercise. The increase was found to be 

almost completely eliminated in the pollen 

extract-treated group but not in the placebo-

treated group (Fig. 5). When using the visual 

analogue scales, the participants reported a 

significant decrease in muscle oedema and 

tenderness (Fig. 6), muscle pain (Fig. 6) and 

feeling of tension in muscles after the treatment 

with pollen extract. These decreased remained 

significant for all the 5 days, during which the 

participants were asked to record their subjective 

feeling on visual analogue scales. The 

differences between the two groups decreased 

gradually from day 1 to day 5 (Fig. 6). 

Heart rate at rest and the different work loads on 

the ergometer bicycle, as well as blood pressure, 

remained uninfluenced by both pollen extract and 

placebo treatment (Table 2).  

No difference in either the peak isokinetic 

strength or the average value for the whole range 

of movement after the treatment with pollen 

extract or placebo was observed. Strength was 

tested on the KinCom dynamometer for knee 

extension at 60°/s angular velocity. The same (no 

change after treatment) was true of isometric 

strength measured by knee extension at a 60° 

knee angle and for the eccentric strength at the 

60°/s angular velocity.  

Neither pollen extract and placebo treatment nor 

the exercise itself has been shown to have any 

significant effect on the activities of 

aminotransferases (ASAT, ALAT) and alkaline 

phosphatase on the bilirubin concentration.  

The vitamin E concentration in plasma increased 

slightly in the group treated with pollen extract 5 

min after the exercise but remained unchanged 

24 and 48 h after the exercise.  

The 4-week course of treatment with pollen 

extract did not evoke any significant effect on the 

concentration of ceruloplasmin in plasma.  

No differences in the concentration of plasma 

triglycerides 5 min or 24 and 48 h after exercise 

were noted after the pollen extract treatment. The 

same was true for the plasma cholesterol level.  

The activities of different enzymes in the lateral 

vastus muscle (oxidative: hydroxy-acyl 

dehydrogenase, citrate synthase, glyoclytic: 

hexokinase and LDH), expressed per gram of 

muscle wet weight or per gram of protein, did not 

change after either pollen extract or placebo 

treatment. The activity of muscle glycogen 

synthase, both its Vmax and its fractional velocity, 

did not change significantly after either form of 

treatment.    
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There was no difference in the relative 

percentage distribution of the different types of 

muscle fibres between the two groups. No 

changes were found after pollen extract or 

placebo treatment. The number of capillaries in 

contact with different types of fibres did not 

change after either of the treatments. The number 

of capillaries around type IIB fibres was found to 

be lower than those supplying type I and type IIA 

muscle fibres (P<0.05). The mean muscle fibre 

cross-sectional area did not change after either of 

the treatments. 

Discussion 

The main findings of the study suggest that 

muscle soreness is at least to some extent 

caused by the creation of free radicals and lipid 

peroxides and secondary damage to muscle 

membranes followed by the leakage of muscle 

enzymes. Factors that may be implicated in the 

generation of free radicals and lipid peroxidation 

include substrate depletion and disturbances in 

the oxidation and reduction status of the cell. 

Lovlin et al. (44) found a similar parallel increase 

of lactate and MDA in blood as we observed in 

our study. The authors discuss these findings, 

quoting the available literature, and argue that 

exercise intensity influences both lactate 

production and removal, and secondarily the 

concentration of reducing equivalents 

NADH/NADPH and the production of free radicals 

and lipid peroxidation. Although we did not 

measure lactate uptake, our findings of a direct 

correlation between blood lactate and plasma 

MDA, and muscle lactate and muscle MDA, as 

well as the correlation between the differences in 

MDA and lactate concentrations after treatment, 

support such a hypothesis. As pointed out by 

Kappus & Sies (45), any stress on the system, 

such as hypoxic tissues, that results in depletion 

of glycolytic substrates, may cause a decrease in 

the generation of NADH and NADPH.  

Although it seems theoretically possible that 

pollen extract could influence the system and 

have some glycogen-sparing effect ameliorating 

the glycogen depletion and lactate production, it 

can hardly influence the NADPH concentration to 

a degree directly affecting the production of free 

radicals. The concentration of NADPH is, on the 

other hand, involved in the glutathione-

dependent oxido-reductive protecting system 

(46-48). 

Submaximal exercise has been reported to 

deplete the concentration of glutathione, and 

NADPH may be regarded as a natural reducing 

agent to restore the concentration of glutathione. 

Although glutathione depletion is likely to occur, 

the involvement of NADPH, in association with 

the lactate production, seems less probable.  

On the other hand, it seems probable that pollen 

extract could influence the generation of ATP. 

During the exhaustive exercise, regeneration of 

ATP is insufficient due to the high rate of ATP 

turnover. The concomitant accumulation of AMP, 

causing increasing amounts of hypoxanthine and 

the conversion of xanthine dehydrogenase to 

xanthine oxidase (as described during 

ischaemia-reperfusion injury), causes the 

creation of free radicals (46, 49). The 

concentration of lactate is an indirect measure of 
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the relative ischaemia, insufficient regeneration 

of ATP, build-up of hypoxanthine, and the 

creation of free radicals and lipid peroxide. This 

concept explains the correlation between the 

concentration of lactate and MDA. It is possible 

that this coincidence (between the lowering of 

both MDA and lactate post-exercise 

concentrations) also indicates some other kind of 

indirect effect on the muscle cell metabolism. 

Pollen extract can act by accelerating the 

restoration of ATP-yielding metabolism or by 

some mechanisms preventing or delaying the 

shift from aerobic to anaerobic metabolism. 

Similarly, any influence on the 

phosphofructokinase or any other mechanism 

preventing the depletion of glycolytic substrate 

can prevent or delay the decrease in the 

generation of NADH and NADPH. As discussed 

above, the decreased concentration of these 

reducing compounds can lead to higher 

generation of free radicals and lipid peroxides. 

Thus, the mechanism of action of pollen extract 

could depend on the effect on the metabolic 

pathways determining both the generation and 

regeneration of ATP and the production of 

lactate. No data are so far available explaining 

the exact influence of pollen extract on the 

intracellular muscle metabolism, and further 

studies are required to elucidate the parallel 

changes in MDA and lactate concentration both 

in blood and in muscle tissue.  

An increase of hypoxanthine 10 min after 

termination of exercise, together with a significant 

arteriovenous difference, and together with the 

concomitant increase of the blood and plasma 

concentration of glutathione (49), has recently 

been reported. The same authors could not find 

any post-exercise increase of MDA. The obvious 

discrepancy between this finding and several 

other reports on the post-exercise MDA increase 

in animals and humans has been explained as 

dependent on differences in method (49). 

However, our findings are very consistent and, in 

accordance with other reports on the MDA 

increase, they also show that the increase of 

MDA is very transitory and depends very much 

on the time of sampling and intensity of exercise.  

Our study has shown that the decrease in muscle 

soreness parallels the decrease in the 

concentration of lipid peroxides and the decrease 

in lactate production. The improvement of the 

symptoms (muscle pain, tenderness and 

oedema) occurred after a time period of sufficient 

to eliminate any influence of familiarization with 

the test situation and learning, both possibly 

improving the efficiency of the performed 

exercise. This was also suggested by the 

observations that the level of physical fitness and 

increases of heart rate and blood pressure were 

not different before and after treatment. The 

degree of oedema was verified by the objective 

blind measurements by the non-involved 

observer and confirmed to be significantly 

different before and after the treatment with the 

antioxidant but not after the treatment with 

placebo. Thus, at least this variable was in 

harmony with the results obtained by means of 

visual analogue scales. These scales are 

otherwise commonly used (also by us for 

measurements of pain, hunger feelings, etc.) and 

generally accepted as a good measure of 

subjective feelings. 

The addition of pollen extract to the red blood cell 

incubation medium, with and without a free 

radical-generating system, caused a significant 

reduction of the concentration of MDA. The 

decrease of MDA was parallel and significantly 

correlated to the improvement of the erythrocyte 

deformability (50). A similar improvement in blood 

rheology has also been observed in volunteers 

after 3 weeks of oral administration of pollen 

extract (50). 

Whatever the underlying mechanism, the 

improved blood rheological properties could 

influence the availability  of the oxygen derived 

from the red blood cells and, in that way, 

ameliorate ischaemia and lactate production in 

the working muscle. It seems probable that the 

administration of pollen extract does not influence 

the production of lipid peroxides or the 

concentration of MDA during the late reperfusion 

period during recovery but acts only during 

strenuous exercise and possibly directly after its 

termination.  
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The concentration of MDA was already normal 

within 5 min after terminating exercise. This is in 

accordance with the findings of Lovlin et al. (44), 

who also stressed the dependence of MDA 

production on the intensity of exercise. The rapid 

decrease in MDA concentration most probably 

indicates that the cytosolic NADH increases and 

the formation of free radicals decreases very 

soon after the termination of exercise, due to an 

increased uptake of lactate and increased activity 

of enzymes that inhibit peroxidative processes. 

The observation that lactate production was 

diminished and the glycogen content spared (Fig. 

2, 4) suggests that the mechanism of action of 

pollen extract is the facilitation of the aerobic 

metabolism in muscles with a glycogen-sparing 

and lactate production-diminishing effect. 

In summary, the administration of pollen extract, 

the antioxidant-containing preparation, effectively 

ameliorated the subjective symptoms of muscle 

soreness parallel to both the decrease in enzyme 

leakage and decrease in MDA and lactate 

concentrations in the muscle tissue. The results 

of the study strongly suggest the involvement of 

lipid peroxides in the pathogenesis of muscle 

soreness and indicate the potential of free radical 

scavengers in its prophylaxis. Further studies are 

needed to confirm the usefulness of the present 

study design as a model for reperfusion injury.  
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The use of dietary supplements by athletes 

searching for the slight physiological edge over 

their opponents in competition is a fairly common 

practice. Pollen extract (PE), pure bee pollen 

(BP), and protein extract (PRE) preparations, 

extolled for their performance improvement 

characteristics, have recently been popularized 

by a number of world class athletes, their 

coaches, and trainers, and reported in several 

newspaper and magazine articles. 3 4 5 19 20 21 22 

These articles report subjective opinion and 

heuristic observations and lack the credibility of 

scientific experimentation. While considerable 

evidence has been presented that PE is 

successful in the treatment of prostatis,1 2 8 26 

bleeding stomach ulcers,10 and increases 

resistance to colds and respiratory infections, 

little has been done experimentally to validate 

claims related to improvement of athletic 

performance. The daily dosage in the majority of 

the studies mentioned adhered to the 

manufacturer’s labeled prescription (four to six 

tablets per day), with the length of the 

experiments ranging from three to 36 days,18 26 

eight to twelve weeks,9 18 and as long as ten 

months.17 

While Nuttila22 claimed that the purpose of PE 

ingestion was to increase red blood cells in 

athletes and thus facilitate the transport of 

oxygen, Millar21 reported that no direct correlation 

was established between PE ingestion and Hgb 

increase. However, Nuttila attributed the increase 

in Hgb concentration found among Finnish 

runners to the effects of PE and high protein diet. 

Steben et al.27 studied the effects of a BP on 

selected blood factors and performance of varsity 

college swimmers and found no significant 

differences in Hgb and Hct levels among the 

groups studied. Since evidence presented by 

Rose25 indicated the possible incidence of the 

muscular weakness and lethargy of hypokalamia 

among collegiate varsity distance runners in spite 

of otherwise good aerobic fitness, it was 

conjectured that the addition of potassium (K+) to 

the diet in a palatable form would alleviate the 

condition. Steben found that BP did not 

significantly improve K+ levels in the blood over 

other groups studied. 

Fijalkowski9 found a large, but non-significant, 

difference in the improvement of work capacity in 

weightlifters using PE. Steben27 found that the 

use of PE did not result in any significant 

difference in performance of swimmers over that 

of the control group.  

There are also conflicting ideas on the necessity 

of a PRE in the athlete’s diet. Poortmans24 

indicated that protein is not used as a primary 

energy source when caloric supply is sufficient. It 

is a generally accepted fact that the major 

function of protein is to sustain cell growth and 

maintain various body tissues. Jormakka13 

indicated a PRE should be a supplement to the 

low protein diets that are normal in Third World 

countries. It seems that the presence of high 

quality protein foods, which contain all of the 

known amino acids, would be sufficient to 

maintain cell construction and would not be 

metabolized as an energy source unless an 

inadequate caloric intake was present. 
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The PRE used in this study (reported by the 

manufacturer A. B. Cernelle, to contain quick 

absorbable free amino acids and low molecular 

peptides) was also used in Fijalkowski’s 14 day 

weight training study which attributed the 

increase Hgb content of the blood to the 

supplement. However, in his study the 

experimental group received both the PRE and 

PE-Pollitab in a dosage “according to the 

producers instruction” (sic),9 either of which could 

have been responsible for the increase. No other 

studies have been found which compare the use 

of a protein supplement with changes in 

performance. 

The purpose of this study was to validate and 

further investigate the question of whether normal 

training over a period of time rather than food 

supplements was primarily responsible for 

improved performance of endurance athletes 

who ingest normal diets. Specific biochemical 

parameters of blood serum K, Hgb, and Hct 

values were selected for investigation of their 

possible influence on prevention of the tiring 

effects of hypokalamia and improvement of 

oxygen carrying ability of the blood, respectively.  

Procedure 

The placebo double blind experiment was 

undertaken at Catholic High School of Baton 

Rouge, Louisiana, with 18 male cross country 

runners for twelve weeks during the Fall 

Semester, 1977. The runners were randomly 

divided into three diet groups. Individuals in the 

first group orally ingested four PE capsules daily 

before breakfast. A similar procedure prescribing 

four placebo capsules was followed by members 

of group two, while the individuals of group three 

took four PRE capsules. The rational for the 

prescription was based on recommended daily 

dosages suggested on the label of the product 

bottle and also found in the producer’s 

monographs. 

At the beginning and the conclusion of the 

experiment, blood samples were drawn from 

each individual for three consecutive days before 

practice. Serum K+ levels were analyzed by an 

Instrument Lab flame photometer, with Hgb and 

Hct levels determined by a Cotter S automatic 

Counter. All of the runners took their meals, 

except for lunch, at home and were advised to 

dine as normally accustomed. 

The runners preceded their formal training with a 

voluntary summer program of slow, long mileage 

work. Formal training at the inception of the 

experiment consisted of 70 miles of over distance 

type work per week conducted on the road and 

cross country trails, gradually evolving into 100 

miles per week of faster pace work. Near the end 

of the 12 week experiment, 40 percent of the 

mileage was negotiated with Fartlek style training 

and a limited amount of race pace interval type 

work. Prior to the State Meet, and the conclusion 

of the season and the experiment, the overall 

volume was reduced to 60 miles per week. Pre 

and post performance tests consisted of 

determining the average velocity for a three mile 

run conducted on the same surveyed and 

permanently marked cross country course. Split 

times were provided to assist the runners in the 

judgment of pace at the mile and two mile posts 

in both time trials and provided the information for 

change in performance. 

The data which consisted of the serum K+ mEq/L, 

Hgb gm, Hct %, and performance yds/ sec 

(velocity) for average three mile run performance 

were statistically treated with a split plot ANOVA 

with diet and pre-post measures as the main and 

split plot respectively. Probability was reported at 

the .05 and .01 levels of significance. 

Analysis of samples of materials used in the study 

were reported to determine concentrations of 

minerals germane to the blood analysis. If PE and 

PRE is reputed to directly or synergistically help 

an individual become more enduring, then levels 

of K+ and Fe, to assist in modifying the possible 

fatigue effects of hypokalemia and enhance the 

increased oxygen carrying characteristics of Hgb 

and Hct concentration respectively, should be 

found in relatively high concentration (Table 1). 
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Findings 

An ANOVA (Table 2) with diet and pre and post 

measures as the main and split plot respectively, 

found no significant differences among the diet 

groups in blood levels of K+, Hgb and Hct. 

Significant pre and post differences were found in 

blood levels of K+ and Hgb. Pre versus post for 

performance was highly significant. The analysis 

in performance was nonsignificant and diet x pre 

and post measure interaction was nonsignificant 

for all variables. 

 

 

 

 

While the ANOVA found significant pre and post 

differences in blood levels of K+ and Hgb, they 

cannot be attributed to the diet supplements since 

the analysis found no significance among the diet 

groups in blood levels of K+, Hgb, and Hct. The 

difference in K+ was negative yet within normal 

blood level limits (Table 3). An earlier study27 

conducted for eight weeks suggested that an 

extended experiment might sustain Rose’s 

observation that hypokalemia could appear in 

endurance athletes at the conclusion of arduous 

season and might be moderated by the inclusion 

of K+ bearing foods in the diet. The results of our 

study did not support the inclusion of pollen 

extracts or protein extract food supplements in 

normal diets for maintenance of K+ levels and 

prevention of hypokalemia. 

The fact that the analysis found a significant 

difference in Hgb and not in Hct is difficult to 

explain. Table 2 reveals that Hct just missed 

being significant, even though once a rule of 

evidence is set up concerning significance, a 

nonsignificant result should not be considered 

important. An increase of hematocrit to optimal 

levels should be associated with an increased 

blood volume and hemoglobin concentration.7 14 

23 The increased hematocrit could then help  
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oxygen transport, and it is unlikely that any slight 

increase in blood viscosity would place any 

restriction on the efforts of cardiac output to assist 

oxygen uptake capabilities. Conversely, the 

combination of continued lysis of red blood cells 

due to vigorous exercise in any individual over a 

long period of time, even with a normal diet, could 

be reflected in decreased hemoglobin and 

hematocrit levels. An examination of Table 3 

reveals, with the exception of the post mean 

values for the protein supplement diet, Hgb and 

Hct values remained slightly below normal levels. 

Whether this suggests that teen-age athletes may 

need to add protein or iron bearing foods to their 

normal diet is problematical since the study found 

similar values in subjects who did and did not use 

the protein supplement. 

Summary 

R. E. STEBEN, P. BOUDREAUX 

The effect of pollen and protein extracts on 

selected blood factors and performance of 

athletes. 

Volunteer (18) male high school cross country 

runners were randomly subdivided into three diet 

groups for a twelve week, placebo, double blind 

design, nutrition-performance experiment. Diets 

1, 2, and 3 supplemented normal diets with daily 

ingestion of four pollen extract, four placebo, and 

four protein extract capsules  

 

respectively. Blood samples drawn from each 

individual before and after the experiment were 

analyzed for serum K, Hgb, and Hc levels. The 

mean velocity of a pre and post three mile run 

conducted on the same course was the 

performance measure. An ANOVA, with diet and 

pre and post measures as the main and split plot 

respectively, found no significant differences 

among the diet groups in blood levels of K, Hgb, 

and Hct. Significant pre and post differences were 

found in blood levels of K and Hgb. Pre versus 

post for performance was highly significant. The 

analysis to compare diets for differences in 

performance was nonsignficant, and diet x pre-

post measure interaction was nonsignificant for 

all variables. The findings failed to uncover any 

advantage in taking pollen or protein extracts for 

improvement or maintenance of K, Hct, and Hgb 

blood levels or improvement in performance. 
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INTRODUCTION 

The work on the effect of Cernitin™ and hydrolyzed protein in subtropical conditions was carried out in 

order to assist Polish servicemen serving in Polish Military Special units which are part of the United Nations 

Peacekeeping Force in the Near East. The men selected for the service in the Polish Military Special Unit 

were chosen on the basis of usefulness of their professional skills, high degree of discipline and awareness 

of their role in the Near East. It appeared that in practice not all the men selected for the Special Unit 

performed well under radically changed climatic conditions. This was mainly due to the fact that factors like 

physiological and fitness adaptation were not sufficiently considered in the selection of men for duties in 

subtropical conditions. The servicemen of the Polish Military Special Unit were transported to Egypt by air 

and consequently the process of acclimatization began abruptly on reaching the destination. The 

servicemen were allocated various tasks connected with their duties immediately on arrival. Under these 

conditions it seems important to find out whether the process of acclimatization could be speeded up by 

the use of some additional substances. Cernitin™, which is known as a substance increasing the 

nonspecific resistance of the organism as well as increasing physical fitness and capability, was chosen for 

this purpose (8). It is also known that the effect of Cernitin™ is enhanced by administration in conjunction 

with hydrolyzed protein which acts as a source of erogenic amino acids (11). 

The purpose of the investigations was as follows: 

- Evaluation of changes in selected parameters of physical fitness and capability as well as in some 

psychological functions during the 20 weeks period of duty in subtropical conditions. 

- Establishing which factors of physical fitness undergo the greatest changes in the first phase of stay in 

subtropical conditions. 

- Observations of effect of Cernitin™ and hydrolyzed protein on parameters of physical fitness and 

capability as well as on psychological functions and subjective sense of well being. 

- Establishing whether the use of Cernitin™ in conjunction with hydrolyzed protein facilitates return of 

physical fitness and capacity in subtropical conditions to their initial level. 

METHODS AND ORGANIZATION OF THE INVESTIGATIONS 

The investigations were carried out on three groups of soldiers all of whom were drivers of army vehicles 

aged 20-23 years old, average weight 66.28 kg and average height 170.9 cm. The soldiers belonged to 

three platoons engaged in the same tasks. Each platoon consisted of 30 men. Physiological examinations 

were carried out on 25 men from each platoon. All the men in the examined groups lived under similar 

conditions in regard to work, nutrition, and rest. Each group received different biologically active agents as 

follows: 
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- Group 1 did not receive any biologically active agents. 

- Group 2 received Cernitin™ twice daily in the form of two tablets “Pollisport™”. 

- Group 3 received twice daily: two tablets of “Pollisport™” and 1 g of hydrolyzed protein in the form of 

“Pollen Stark™ Protein” tablets. 

These biologically active agents were given to Groups 2 and 3 after breakfast and dinner. 

For the assessment of physical fitness the following test were used: 

1. Pull-ups on the bar – measured strength. 

2. Zigzag running – measured agility. 

3. 100-m sprint – measured speed. 

4. 1000 m runs – measuring endurance. 

5. Long jump – measuring strength, speed, and agility. 

Physiological testing on a bicycleergometer used a load of 2 watt/kg of body weight maintained for 6 minutes 

at a speed of 60 revs/ min. The following parameters were measured before, during and at the end of the 

tests: 

1. Heat rate – measured electrocardiogram. 

2. Blood pressure – systolic and diastolic – measured by sphygmomanometer.  

3. Cardiac stroke volume and minute volume – calculated from the Starr formula. 

4. Oxygen uptake – calculated from Astrand tomogram. 

5. Oxygen pulse. 

6. Blood levels of: lactic acid, pyruvic acid, creatine phosphokinase (CPK), asparagine aminotransferase, 

and lactic acid dehydrogenase. All estimations were made using “Eskalab” reagents (Smith, Kline Instr. 

Inc.). 

The values obtained for lactic acid and pyruvic acid were used for the calculation of lactate excess. 

The following psychological tests were carried out in conditions of rest: 

1. Speed and accuracy of observation – using Toulouse-Pieron Test. 

2. Tempo of motor activity – using stroke test. 

3. Speed and accuracy of mental activity – using Bourdon test. 

4. Capacity of concentration – using Wiersma test. 

5. Sense of well being – using 7 point self-assessment scale. 

Preliminary investigations were carried out in Poland 2 weeks prior to the departure to the Near East and 

during the term of duty in weeks 1, 2, 3, 4, 6, 8, 12, 16, and 20. All the results were statistically analyzed 

using appropriate tests. 

RESULTS AND THEIR EVALUATION 

Analyzing the general characteristics of the subjects it was evident that during a 20-week term of duty in 

the Near East the body weight was decreased but the change was not statistically significant. The height 

of subjects remained unchanged. 

Tests showed that the stay in subtropical conditions impaired the subjects’ physical fitness. The greatest 

changes were observed in the 1000-m run, long jump and 100 m sprint. The results of “pull-ups” on the bar 

and zigzag run also showed a decline but the differences were slight and not statistically significant. 
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In the groups given both Pollisport™, and hydrolyzed protein the level of strength remained almost the 

same and even slightly increased during the later period of the stay in the Near East. The results of the 

100-m sprint in Group 3 (receiving both substances) showed at first a decline (similar to that in the other 

groups) followed by a return to initial values in the fourth week of the stay. In Group 2 receiving Pollisport™ 

only, this return to initial values took place in the 12th week of the stay, while in the control group not 

receiving any substances values did not return to baseline levels during the stay in Egypt. 

In the 1000 m run the group receiving both substances showed a slight increase in time, noticeable during 

the first phase of the stay in Egypt. In the other two groups this increase was statistically significant and 

returned to initial values after 8-20 weeks (Fig. 1). 

In the long jump the group receiving Pollisport™ and “Pollen Stark™ Protein” showed a decline of results 

as late as the fourth week of their stay, while in the other two groups this decline was still observed after 6-

12 weeks (Fig. 2). 
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The results of physiological test showed that changes in the chosen parameters at rest are slight and 

statistically insignificant. Nevertheless, the results suggest an increase in the activity of the parasympathetic 

nervous system; the heart rate, systolic blood pressure, cardiac minute volume, and enzyme levels (CPK 

and LDH) were lowered. The stay in the Near East had a particularly marked effect on measurements of 

physiological parameters during standard loading in the bicycle ergometer test. The changes in the 

physiological cost of effort were particularly noticeable in the first 3-4 weeks of stay in the Near East, 

returned later to the initial values obtained before the posting to the Near East. 

The effect of Cernitin™ and hydrolyzed protein was observed in the rate at which the physiological cost of 

effort returned to the normal value. In Group 3 receiving both substances the phase of physiological 

acclimatization was shortened by about 2 weeks (from 6 to 4 weeks). This is shown by changes in minute 

volume (Fig. 3), lactate levels (Fig. 4) and aspartate aminotransferase levels (Fig. 5). 

The results of psychological investigations indicate that in the Near East changed all the psychological 

parameters investigated, including the subjective sense of well being of the individuals tested. Only the 

tempo of motor activity did not show statistically significant changes. The greatest changes were found in 

concentration and observation ability. The remaining psychological functions were affected to a lesser 

degree. 

The subjective sense of well being of the individuals investigated was impaired; this effect lasted a long 

time (up to 8-12 weeks in groups not receiving any substances) during the stay in the Near East (Fig. 6). 

Administration or Pollisport™ and hydrolyzed protein in the first phase slightly speeded up the correction 

of psychological disturbances. These substances were shown to be beneficial by improving the sense of 

well-being lessening disturbances and accelerating return to normal. Ability to concentrate was least 

adversely affected in the third group, given both Cernitin™ and hydrolyzed protein, and showed the fastest 

return to normal (Fig. 7). 
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All the physical fitness investigations were carried out using a set of tests routinely applied in the Polish 

Army (14). The tests were used according to general instructions for evaluating particular motor 

characteristics (3, 5, 18). 

The physiological methods were based on the correlation between effort, capacity and post-exercise in the 

parameters analyzed. It is particularly relevant in the case  the haemcdynamic parameters and maximum 

oxygen uptake – which form the basis of the evaluation of effort capacity (15). 

In the psychological investigations use was made of methods tried previously in the Near East and 

developed by Galubinska et al (7). 

Analyzing the results one observes that the work on the bicycle ergometer resulted in a rise of the heart 

rate to 170/ min. These figures are in excess of the norm allowed for the work in high temperatures as given 

by Brouh and Wenzel (2, 22). Other authors also report a decrease in capacity to work in a high temperature 

environment. The authors linked this fact with the inability of the thermo regulating mechanism to cope with 

excessive external temperature in addition to the heat generated during work (19, 23 and others). 
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The decline in physiological effort capacity, particularly in the early stages of the stay in Egypt is supported 

by the findings of many authors; e.g. Brouha et al (1) found that the length of the distance travelled per one 

heart contraction is decreased by a quarter in conditions where the temperature is 41°C and relative 

humidity 43%. 

Our investigations showed that the most significant and long-lasting changes occurred in the biochemical 

parameters. Haemodynamic parameters were affected to a much lesser degree and differed slightly from 

the initial values obtained before the transfer to the Near East and returned to initial values more rapidly. 

The beneficial effect of administration of Cernitin™ combined with minerals, vitamins and hydrolyzed 

protein on effort capacity was observed by many authors. The administration of these substances to 

sportsmen of various disciplines during training accelerated the achievement of peak form (4, 6, 11, 12, 

13). Cernitin™ also increases tolerance to changes in climatic condition, and general nonspecific resistance 

of the body (17, 8, 9, 16, 20). It has been suggested that this effect is due to the presence of plant growth 

hormones in Cernitin, while vitamins and mineral salts are present in optimal proportions. Experiments 

carried out on animal receiving Pollisport™ tablets showed among other effects an increase of enzymatic 

protein in the muscles and an increase in intestinal aminoacid absorption (21). These findings might explain 

that fact, confirmed by our own investigations, that Pollisport™ given in conjunction with hydrolyzed protein 

was more effective than given on its own. This problem requires more extensive investigation. 
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CONCLUSIONS 

1. Rapid transport (by air) of Polish Military Special Unit drivers into sub-tropical conditions resulted in 

reduced physical fitness, physical capacity, ability of observation, and adversely affected their 

subjective sense of well-being. The last two factors are essential in the work of professional drivers 

and their impairment can lead to the occurrence of road accidents. 

2. The period of acclimatization to subtropical conditions was much longer in the servicemen studied 

than had been assumed on the basis of preliminary tests. The average length of this period was 4-6 

weeks, depending on the experimental group. 

3. The most significant and longest-lasting changes were found in the group, which received neither 

Cernitin™ nor hydrolyzed protein. 

4. Administration of Cernitin™ and hydrolyzed protein significantly shortened the period of 

acclimatization as measured by the rate of normalization of physical fitness factor; it also had a 

beneficial effect on psychological function and on the subjective sense of well-being. It was 

particularly noticeable in the group receiving both of these substances. 

5. The beneficial effect of Cernitin™ and hydrolyzed protein in physical fitness and capacity is probably 

related to the effect of these substances on oxygen debt tolerance and to an increase in anaerobic 

capacity. 
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Effect of Nutritional Substances* on Work Capacity during Stay in a 
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Through a recently performed experiment involving 90 Polish soldiers – divided into three groups during a 

stay in a subtropical climate – it was possible to demonstrate deterioration in physical and mental capacity 

during the period of adaptation. Administration of preparations containing pollen extracts and amino acids 

significantly improved physical performance, for example, in long-distance running, long jumping, the 

formation of lactate after exercise on a bicycle ergonometre, as well as concentration and subjective well-

being. 

As yet, no explanation can be offered for the effects observed. 

In 1978, some Polish soldiers participated in the peacekeeping forces stationed by the United Nations at 

the Suez Canal following the Egyptian-Israeli conflict. 

The region has a subtropical climate, with an average temperature approaching 30°C during the six months 

of summer. Past experience has shown that such temperatures normally affect people from more temperate 

climates. The result is that work capacity and physical performance are impaired over a fairly long period 

of adaptation. In addition, concentration and subjective well-being are adversely affected. 

In order firstly to survey the extent of such changes and secondly to establish whether the changes could 

be affected by the administration of pollen extract and amino acids, 90 soldiers were subjected to a thorough 

examination before and during a 5-month stay in this region. The chosen method of therapy was partly 

based on an experiment by Jethon and others on weightlifters, in which these preparations were shown to 

affect significantly the weightlifters’ physical performance. 

Test Subjects: 

90 Polish soldiers, with special training as drivers, were assigned at random to 1 of 3 companies to serve 

at the Suez Canal. Ages varied between 20 and 33 years, average weight was 66 kg and average height 

was 171 cm. All were in good health, and were mentally and physically fit. 

Procedure: 

Soldiers in two of the three platoons were given nutritional preparations, while the third served as a control 

group. One of the first two groups was given only pollen extract (Pollitab Sport – 4 tablets – daily, at 

mealtimes). The second group also received extra amino acids (“Stark-protein”, 1/4 g daily), also at 

mealtimes. All groups had identical diets, duties and training programs. 

The soldiers’ physical performance was analyzed before their departure from Poland, then after 1, 2, 3, 4, 

6, 8, 12, 16, and 20 weeks in the subtropical climate. 

A number of measures of performance were used to evaluate physical performance, including running for 

various periods of time, press-ups, long-jumping and increases in the blood’s level of lactic acid following 

*Pollen extracts and amino acids. 
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standard exercise on a bicycle ergonometre. Physical performance was measured at the same times of 

day, including by the Bourdon test of speed and mental efficiency, the Wiersma test of concentration, and 

subjective assessments of well-being on an analogue 7-point scale. 

The results obtained were dealt with using normal statistical procedures and the Student t-test. 

Results: 

Full results from the experiment were published in a doctoral dissertation (Dabrowski, 1980). The main 

positive findings are summarized below. 

In practically all indications obtained of physical and mental performance, there was a significant, distinct 

deterioration during the first two to three weeks in the specific climate. This corresponds fully to findings 

from previous experiments (Falkiewics, 1966, 1971 and Galubinski, 1979). A gradual recovery was then 

observed during the 5-month long stay, but the degree of recovery differed considerably from individual to 

individual. In the majority of individuals and variable values, the recovery never matched the original values. 

The interesting result of this experiment was the consistent and typical difference obtained for most 

variables throughout the three groups. Recovery in the control group was slowest and the least complete, 

while recovery in the groups given the nutritive was clearly fuller and more rapid. The recovery in 

performance was greatest in the group given the combination of pollen extract and amino acids. A 

comparison between the latter group and the control group revealed a significant difference (p<0.01) for 

1,000 metres running, long jumping, lactate increase after exercise and tests of concentration and 

subjective well-being. (Figures 1-5). 

 

 

 

Figure 1 

   1,000 metres 

Min. –sec. 

    Pollen + amino acids 

    Pollen 

    Control group 

   Weeks 

 

 

Figure 2 

   Long jump 

Cm. 
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    Pollen + amino acids 

    Pollen 

    Control groups 

   Weeks 

 

Figure 3 

mMol/l 

   Lactate 

    Control 

    Pollen 

    Pollen + amino acids 

   Weeks 

 

Figure 4 

   Concentration 

Points 

    Pollen + amino acids 

    Pollen 

     Control group 

   Weeks 

 

Figure 5 

   Well-Being 

Points 

    Pollen + amino acids 

    Pollen 

     Control group 

   Weeks 

Discussion: 

This experiment clearly confirms previous findings – for example, by Jethon and others –that physical 

performance is improved by the administration of certain nutritional susbstances. It may also be said that 

the changes observed are remarkably substantial and it would be desirable for the results to be explained, 

for example, by metabolic change ( lactate formation during exercise, enzyme effect, etc.). However, such 
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an explanation cannot easily be offered without further research. Although amino acids make a valuable 

contribution to physical build-up and enzyme synthesis, the quantity of protein administered is too little, in 

comparison to a normal daily protein intake (70 g), to have any significant impact on the nitrogen balance. 

It is possible that administering a balanced intake of all the amino acids in this way could be beneficial, in 

comparison with intake via a normal diet. However, since both milk and meat formed part of the diet, this 

hypothesis does not provide an adequate explanation either. Similarly, it is hard to account for the effect of 

the pollen extracts. In previous experiments, it has been observed that these extracts had a “performance-

raising” and roborant effect (Dubrisay, 1978). However, the problem here is that an extract knowledge of 

all the active ingredients in pollen extracts is not available. A number of different growth steroids with 

growth-stimulating effects in plants could be the active agents.  

Nevertheless, considerably more research is needed in this area if these strong, but difficult to explain, 

correlations between nutritional preparation and performance are to be accounted for.  

Summary: 

Through a recently performed experiment involving 90 Polish soldiers – divided into three groups during a 

stay in a subtropical climate – it was possible to demonstrate a deterioration in physical and mental capacity 

during the period of adaptation. Administration of preparations containing pollen extracts and amino acids 

significantly improved physical performance, for example, in long-distance running, long jumping, the 

formation of lactate after exercise on a bicycle ergonometer, as well as concentration and subjective well-

being. 

As yet, no explanation can be offered for the effects.  
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Abstract 

Many competitive sportsmen in this country regularly use pollen extract as a dietary supplement in the belief 

that it can lead to an improvement in performance. We have investigated the effects of a six-week course 

of pollen extract administration on a variety of physiological parameters in a group (n=20) of adolescent 

swimmers. At the time of the study, all subjects were training on a daily basis. During the course of the 

study, maximum oxygen uptake increased in both the treatment group and the placebo group, no 

differences between the response of the two groups being observed. Vital capacity showed a significant 

increase in the treatment group, but not in the placebo group. The results indicate that no positive benefit 

was obtained from the use of pollen supplementation. However, the number of training days missed due to 

upper respiratory tract infections was much less in the pollen treatment group (4 days) than in the placebo 

group (27 days). In a study of longer duration, this difference could lead to an improved performance by the 

pollen treatment group due to fewer interruptions to training.  

Keywords: Performance, Swimming, Pollen, Diet. 

Introduction 

The sporting situation is an intensely competitive 

one in which athletes will search for any 

improvement in performance, however small it 

may be. Accordingly, a wide range of ergogenic 

aids in the form of dietary supplements is 

extensively employed in this field. One of the 

more recent innovations is the use of a pollen 

extract which has been claimed to produce 

improvements in athletic performance. This 

product has been marketed by A. B. Cernelle as 

“Pollitabs,” containing pollen extract as well as 

vitamins B, C and E. The two main beneficial 

effects of this product have been claimed to be an 

increased resistance to respiratory tract infection 

(Lindahl, 1978; Mark-Vendel, 1978) and an effect 

on protein synthesis (Dubrisav, 1972). A large 

number of the studies carried out in this area 

have been rather poorly controlled, and it was the 

aim of the present study to determine whether or 

not administration of a pollen extract could 

influence performance. 

Methods 

Twenty young competitive swimmers were used 

as subjects, comprising 16 males and 4 females. 

Mean age of the subjects was 15.7 years (range 

11.5 to 20 years). All subjects were training on a 

daily basis, and all had been training for some 

months prior to the beginning of the test period. 

Subjects were divided into two groups, each 

containing 8 males and 2 females, the selection 

being random otherwise. A series of tests as 

detailed below, was then performed on each 

subject. These tests were repeated after a six-

week period during which subjects ingested 

either Pollitabs or placebo (cod-liver oil capsules). 

Treatment administration was performed on a 

double-blind basis in order to minimize any 

subjective bias. Differences between groups 

were assessed by the Student’s t-test, and 

differences within each group as a result of 

treatment were assessed by a paired t-test. 

Height and weight were recorded, in addition to 

percentage body fat according to the method of 
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Durnin and Rahaman (1967). Right and left hand 

grip strength measurements were made using a 

grip dynamometer (Takentiki Vogyo, Japan). 

Quadriceps isometric strength (MVC) and 

endurance time at 50% of MVC were measured 

using an isometric chair constructed after the 

manner of Thorstensson (1976). 

Maximum oxygen uptake (VO2 max) was 

assessed by using stepwise increases in 

workload on a friction braked Monark bicycle 

ergometer. The attainment of VO2 max was 

established according to the levelling off criterion 

of Astrand and Saltin (1961). Respiratory 

variables were assessed on a P.K. Morgan 

automatic gas analysis system comprising a 

Fleisch pneumotachograph, paramagnetic O2 

analyzer and infra-red CO2 analyzer. 

Vital capacity (VC) and forced expiratory volume 

(FEV1) was obtained using a Vitalograph 

spirometer. 

Haemoglobin (Hb) concentration was estimated 

by conversion to cyanmethemoglobin using 

Drabkin’s reagent (BDH); haematocrit was 

obtained using a Hawksley micro-haemoatocrit 

system. 

Results 

Results are presented in Table 1. 

Anthropometric Measurements 

Body weight and height increased in both groups 

during the test periods (p< 0.01). There were no 

differences between groups either before or after 

the test period. There were no differences in body 

fat content between the groups, and no change 

took place in either group. 

Strength and Endurance Tests 

No significant changes took place in right hand 

grip strength, isometric leg strength and isometric 

endurance time, with no differences between the 

groups. However left hand grip strength showed 

significant improvement in both groups (p < 0.05) 

in both groups). No differences, however, were 

found to exist between the groups. 

Blood Measurements 

A significant decrease (p < 0.05) in blood 

haemoglobin concentration took place during the 

trial period with mean (± SD) reductions of 1.05 ± 

0.91 and 0.61 ± 0.67 g/100 mls for placebo group 

and Pollitabs group respectively. 

The haematocrit (percentage) was found to 

decrease in the Pollitabs group significantly (p < 

0.05); however there were no differences 

between the two groups. 

 

Aerobic Capacity  

The VO2 max, expressed in 1/min, showed a 

significant improvement in both the Pollitabs and 
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placebo group (p < .05), with mean (±SD) 

increases of 0.27 ± 0.09 and 0.24 ± 0.09 l/min 

respectively. If allowance is made for the increase 

in body weight which occurred during the test 

period, this increase in VO2 max, expressed in 

ml/kg/min does not assume statistical 

significance. 

Respiratory Parameters 

Vital capacity increased considerably in the group 

taking Pollitabs (p < 0.05); a small increase was 

also observed in the control group, but this did not 

attain statistical significance. No significant 

difference was found between the groups. 

Force expiratory volume in 1 second was not 

found to change in either group nor was any 

significant difference found between the groups. 

Discussion 

The subjects used for the present study were 

healthy adolescents differing from the normal 

population only in that they were all engaged on 

a strenuous programme of physical training. They 

may thus be considered to represent the group at 

which the beneficial effects of pollen 

supplementation are aimed. 

If the body weight and height of the these 

subjects are compared with non-athletic children 

of comparable age, almost all were heavier and 

taller than average (Bayer and Bayler, 1976); this 

is in agreement with results obtained by Eriksson 

et al (1977) for a comparable population of 

swimmers. The results did not indicate the 

administration of Pollitabs had any effect on body 

weight, height or body fat content. It would not, 

however, be expected that any such effects 

would become apparent within the time scale of 

this experiment. 

The normal training programme undertaken by 

the subjects included two weight training 

sessions weekly, with the aim of increasing 

muscular strength. In spite of this, there were no 

significant increases in either group recorded for 

right-hand grip strength or for quadriceps 

strength. In contrast to this finding the left-hand 

grip strength showed comparable increases in 

both groups. This may be explained by the fact 

that the left-hand strength is generally weaker 

than the right; any bilateral training carried out 

would thus represent a greater stimulus to the left 

side and consequently produce a greater 

improvement in performance. 

The significance of the changes in vital capacity 

is not immediately clear. The results show an 

increase in VC in the Pollitabs group but not in the 

placebo group. This change, however, is not 

sufficiently large to cause a significant difference 

to exist between the two groups. The values 

obtained for all subjects in the present study are 

higher than those of normal adolescents 

(Engstrom et al, 1962). This finding is in 

agreement with other results obtained from 

swimmers (Andrews et al, 1972; Eriksson et al, 

1977) and is also in agreement with the 

suggestion that a large VC is required for success 

in competitive swimming (Astrand et al, 1963). 

A higher correlation has also been shown to exist 

between VO2 max recorded during work on a 

bicycle ergometer and swimming performance 

(Astrand et al, 1963). Although both groups 

recorded a higher value for VO2 max following the 

test period there was no difference between the 

two groups, and the difference can therefore be 

ascribed to the effects of the training regimen. 

The changes in hematological variables (Hb and 

Hct) which were recorded would appear to be of 

little consequence and probably reflect the 

haemodilution which normally accompanies a 

period of physical training. 

The results would appear to indicate that there is 

no beneficial effect to be obtained by 

administration of pollen extract to swimmers. 

Before this conclusion can be stated with any 

certainty however, two points must be born in 

mind. This first of these is that the present test 

lasted only six weeks; by comparison with the 

time scale which most training programs are 

conducted, this is an extremely short space of 

time and may not be of sufficient duration to 

produce a measurable effect. Secondly, it was 

noted that the placebo group, during the 6-week 
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experimental period, missed a total of 27 days of 

training through illness while the Pollitabs group 

missed 4 days in total. All days missed in both 

groups were the results of upper respiratory tract 

infections. Because of the small numbers 

involved, these data are not readily amenable to 

statistical evaluation. They do, however, suggest 

that the swimmers taking Pollitabs might expect 

to miss only 1 day in 105 due to upper respiratory 

tract infection; this compares extremely favorably 

with the placebo group who might expect to miss 

1 day in 16. Such a difference might be expected 

to have important consequences for the athlete 

whose performance is dependent on the ability to 

engage in consistent physical training. 
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