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The aim of the study was to elucidate the effect of the natural food supplement Cordyceps on the
blood haematological and biochemical indices of physically active individuals.

Material and methods. The study cohort comprised 28 sportsmen aged 22-25 years. After
the first examination when the sportsmen’s indices of blood haematological and biochemical
composition had been established, the study subjects were divided into two groups (experimen-
tal and control), 14 subjects in each. Members of the experimental group were administered
Codyceps in capsules, each containing 500 mg of dry fermented powder of the multicomponent
fungus Cordyceps sinensis. Cordyceps was administered for 14 days according to the following
scheme: one capsule with breakfast and one with lunch for 4 days, one capsule three times a day
for 6 days, and one capsule four times a day for 4 days.

Results. We found that changes of the indices of red blood corpuscles, mean red corpus-
cle volume, red corpuscle distribution area, mean corpuscular haemoglobin and its concent-
ration in the blood of the study participants over the experimental period were insignificant
and showed no positive effect of Cordyceps on haemopoiesis. Over the experimental period,
positive changes in leukocyte number and leukocyte formula were revealed. At a lower total
lymphocyte count, the number of lymphocytes increased, and the percentage ratio between
granulocytes and agranulocytes was levelled in the leucogram. Creatinine concentration, which
statistically significantly increased over the experimental period on the background of lowered
creatinekinase, ureic acid and urea levels in the blood of the study individuals, indicates the
ergogenic effect of Cordyceps on the energetic system and physical and functional performance
of the sportsmen’s body.
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INTRODUCTION

Training of sportsmen is a complex pedagogical process during
which, in a specific way peculiar of a given sport branch, an in-
dividual is exposed to huge physical loads requiring large quan-
tities of physical and psychic energy. In the course of such ac-
tivities, numerous energetic and other substances are consumed.
Recovery after a long and intensive work is also demanding as
regards energetic substances (1-6). Food is not always able to
cover the demand. Therefore, physicians as well as nutrition spe-
cialists are faced with the problem of providing the necessary
substances in required quantities. Deprived of sufficient quan-
tities of nutritive substances, sportsmen are forced to reduce
their physical load and its intensity, otherwise the sportsman’s
body deteriorates instead of being strengthened; temporary and
sometimes even chronic undesirable deadaptive changes be-
come manifested. It has been scientifically proved that various
food supplements are helpful in solving this problem (7-11). A
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great number of laboratories throughout the world are engaged
in producing new food supplements, investigating their efficacy,
compiling their descriptions; however, it is quite a job to get on
the right way of their usage.

Food supplements abundantly offered by numerous com-
mercial firms sometimes fail to produce the desired effect, be-
cause their constituents may evoke adverse effects, particularly if
several food supplements are used at a time, which is quite often
the case in sports practice (12). Over the recent years researchers
in various countries get more and more interested in food sup-
plements offered by eastern medicine (13-15). Cordyceps food
supplement has been gaining popularity in sportsmen’s nutri-
tion. It is produced from the fungus Cordyceps sinensis growing
in the Tibetan mountains 3500m above the sea level. Cordyceps
has a century-long history as a means of quick recovery (16-19).
Up to now, numerous clinical studies have been carried out; how-
ever, the role of Cordyceps in sportsmen’s adaptation to physical
loads is hardly known.

Sportsmen of the Lithuanian National Olympic team are set
a task to show good starts in the 2008 Olympic Games in Peking.
The basic task is to raise the adaptive reserves of the sportsmen’s
functional systems to ensure positive results in their training and



Effects of Cordyceps food supplement on the adaptation of physically active individuals to physical loads

279

in contest. Therefore, investigations of the effects of Cordyceps,
a food supplement used by sportsmen, on their blood haema-
tological and biochemical indices is important. We hypothesize
that the knowledge of these effects may contribute to improving
the course of adaptation of elite sportsmen to physical loads, in-
creasing the physical and functional capacity of their body, thus
improving their sport results.

The aim of the current study was to elucidate the effect of
Cordyceps as a food supplement on the blood haematological
and biochemical composition of sportsmen taking it.

MATERIALS AND METHODS

The study cohort comprised 28 sportsmen aged 22-25 years,
their physical activities being mainly oriented toward develop-
ing their aerobic endurance. After the first examination when the
sportsmens indices of physical development, physical working
capacity, functional capacity, psychomotor functions, blood hae-
matological and biochemical composition had been established,
the study subjects were divided into two groups (experimental
and control), 14 subjects in each. Members of the experimental
group (Group 1) were administered Codyceps in capsules, each
containing 500 mg of dry fermented powder of the multicom-
ponent fungus Cordyceps sinensis. Cordyceps was administered
for 14 days according to the following scheme: one capsule with
breakfast and one with lunch for 4 days, one capsule three times
a day for 6 days, and one capsule four times a day for 4 days.
Members of both experimental (Group 1) and control (Group
2) groups did not change their daily routine: they attended lec-
tures at the university and had their usual exercises. Individuals
from both groups were examined before taking Cordyceps
(study I), immediately after its withdrawal (study II) and two
weeks following the administration (study III). Blood from the
vein was taken for haematological and biochemical analyses. A
Micros-60 haematological analyzer was employed to examine
the total blood picture which included: red blood corpuscles
(RBC), haemoglobin concentration (HGB), haematocrit (HCT),
mean red corpuscle volume (MCV), mean corpuscular haemo-
globin (MCH), mean corpuscular haemoglobin concentration
(MCHC), red corpuscle distribution area (RDW), platelet (PLT),
mean platelet area (PDW), platelet index (PCT) erythrocyte
sedimentation rate (ESR), white blood corpuscle (WBC) count,
lymphocyte (LYM), monocyte (MON), granulocyte (GRA) count
and percentage.

Blood biochemical investigations were performed using
a Reflatron-IV express-analyzer. The following indices were
examined: creatinekinase (CK), creatinine (Crea), cholesterol
(Chol), triglicerides (Tg), bilirubin (Bil), urea (Urea), ureic acid
(Ua) (20).

The data obtained were treated applying the methods of
mathematical statistics: calculating the arithmetical mean, its
representative errors. Student’s criterion for independent sets
was applied for establishing difference reliability (21).

RESULTS

At the beginning of the study, the mean blood composition in-
dices in both groups were within normal limits (Table 1). Two

weeks following Cordyceps administration, members of Group
1 showed no statistically significant changes of blood compo-
sition, except RDW. Members of Group 2 showed a statistically
reliably lowered MCV, MCHC, MCH at an increasing RDW. In
Group 1, the ESR over the study period showed a decreasing ten-
dency (from 5.93 + 1.82 to 4.58 £ 0.72 mm/h), while in Group 2
this index showed a distinct increasing tendency.

In both study groups, leukocyte count and the mean indices
of their formula were within normal limits (Table 2). Over the
study period leukocyte number showed a decreasing tendency
in Group 1 with increasing indices of lymphocyte count and per-
centage immediately following Cordyceps withdrawal as well as
two weeks later. Cordyceps administration caused a statistically
significant increase in monocyte percentage and a decrease of
granulocyte count and percentage. The leucogram showed a lev-
elled ratio between agranulocytes and granulocytes.

Analysis of the blood biochemical indices showed that in all
study individuals cholesterol level was within normal limits (Fig.
1). Over the experimental period, the mean cholesterol level in
the blood of Group 1 individuals decreased from 3.94 + 0.27 to
3.84+0.28 and to 3.73 + 0.17 mmol/l. Triglyceride levels showed
an increasing tendency (Fig. 2). This tendency was even more
pronounced in bilirubin levels (Fig. 3), which increased from
11.80 + 1.89 to 17.11 + 1.22 mmol/l. Creatinine level in Group
1 members increased statistically significantly (p < 0.05) (Fig.
4). Blood creatinekinase levels significantly exceeded the nor-
mal limits in Group 1 members at the beginning of study, and
over the study period they statistically reliably decreased (Fig.
5). Cordyceps administration resulted in lowered ureic acid and
urea levels in the blood of Group 1 members (Figs. 6,7).

DISCUSSION

Blood is vital for the functioning of all the organs and systems.
It performs various functions by providing tissues and organs
with oxygen and nutritive substances, eliminating metabolites,
protecting the body against infections, regulating hormonal le-
vels etc. Therefore, numerous authors indicate that monitoring
of the sportsmen’s blood haematological composition and
changes caused by sport activities or food supplement intake is
essential (1, 4, 22). Administration of Cordyceps sinensis, which
is becoming more and more popular in sports training practice,
involves the problem of monitoring the changes evoked by this
food supplement in sportsmen’s body. Our studies and the data
reported by other authors (16, 17, 23) revealed no statistically
significant changes in the red blood corpuscule composition.
However, on the background of the data from the control group
where we found negative shifts of the mean corpuscular hae-
moglobin level, Cordyceps administration should be evaluated
positively. Positive changes in leukocyte formula under the effect
of Cordyceps should be related to erythrocyte sedimentation
rate normalization in the sportsmen’s blood. All these data show
Cordyceps to exhibit anti-inflammatory eftects. This conclusion
finds support in other reports (15, 24-27). Our study revealed
a positive effect of Cordyceps on cholesterol metabolism; this
finding is also confirmed by other authors (19, 26, 28). However,
increasing levels of bilirubin, observed in our study, are a nega-
tive phenomenon. It can be related with fatigue, while increased
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creatinine levels at normalizing blood creatinekinase levels can
be regarded as an ergogenic effect of Cordyceps on the biochem-
ical processes that take place in the sportsmens body, which
provides for increasing muscular power, bodily endurance. The
data of sportsmen’s questioning showed that Cordyceps had no
negative effects on their organism. As soon as during the first
three days of Cordyceps intake the members of the experimental
Group 1 felt increased appetite, which also survived after seven
days. The quality of their sleep improved, they sooner got asleep,
the sleep was deeper, and they felt better in the morning. The
self estimation of physical condition of the members of Group 1
improved, they felt more energetic and hardy.

While summarizing the research data it is possible to state
that changes of the indices of red blood corpuscles, mean red
corpuscle volume, red corpuscle distribution area, mean cor-
puscular haemoglobin and its concentration in the blood of the
study participants over the experimental period were insignifi-
cant and showed no positive effect of Cordyceps on haemopoi-
esis.

Over the experimental period, positive changes in leukocyte
number and leukocyte formula were revealed. At a lower total
lymphocyte count, the number of lymphocytes increased, and
in the leucogram the percentage ratio between granulocytes and
agranulocytes was levelled.

Creatinine concentration, which statistically significantly
increased over the experimental period on the background of
lowered creatinekinase, ureic acid and urea levels in the blood of
the study individuals indicate the ergogenic effect of Cordyceps
on the energetic system, physical and functional performance of
the sportsmen’s body.
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MAISTO PAPILDO KORDICEPSO POVEIKIS FIZISKAI
AKTYVIU ASMENU ADAPTACIJAI ESANT FIZINIAM
KRUVIUI

Santrauka

Sportininky mityboje vis labiau populiaréja Kinijoje gaminamas
maisto papildas kordicepsas (Cordyceps sinensis), kuris gaminamas i§
grybo Cordyceps sinensis, augancio 3500 m aukstyje vir§ jaros lygio
Tibeto kalnuose. Kordicepsas jau daugelj $imtmeciy vartojamas jégoms
atgauti. Siuo metu jau atlikta daug klinikiniy moksliniy tyrimy, tatiau
dar néra pakankamai duomeny, kurie patvirtinty kordicepso poveikj
sportininky organizmo adaptacijai esant fiziniam kraviui. Lietuvos
olimpinés rinktinés sportininkams keliamas uzdavinys gerai startuoti
olimpinése Zaidynése, kurios vyks Kinijoje, Pekine, 2008 m., todél
svarbiausia yra padidinti jy organizmo funkciniy sistemy adaptacinj
rezerva, kad jtemptas darbas treniruotése ir varzybose duoty teigiamus
rezultatus.

Darbo tikslas buvo nustatyti nataralaus maisto papildo kordicepso
poveikj fiziskai aktyviy asmeny kraujo morfologinei ir biocheminei
sudéciai.

I8tirti 22-25 mety 28 sportininkai, kuriy fiziné veikla buvo
daugiau orientuota j aerobinés iStvermés lavinimg. Po pirmojo

tyrimo, kurio metu visiems buvo nustatyti kraujo morfologinés ir
biocheminés sudéties rodikliai, tiriamieji buvo suskirstyti j dvi grupes
(eksperimenting ir kontroling) po 14 asmeny. Eksperimentinés grupés
tiriamieji 14 dieny vartojo kordicepso kapsules didindami jy dozg: 4
dienas po 1 kapsule ryte ir per pietus, 6 dienas po 1 kapsule 3 kartus per
dieng ir 4 dienas po 1 kapsulg 4 kartus per dieng. Abi grupés buvo istirtos
prie$ papildy vartojima (I tyrimas), tuoj po jy vartojimo (II tyrimas)
ir pragjus 2 savaitéms po jy vartojimo (III tyrimas). Morfologiniams
ir biocheminiams tyrimams kraujas buvo imamas i§ venos. Bendras
kraujo tyrimas buvo atliekamas hematologiniu analizatoriumi,,Micros-
60“ (Prancazija), biocheminius tyrimus atlikome ekspresanalizatoriumi
Reflatron-IV*

Eksperimentinés grupés nariams dvi savaites pavartojus
kordicepsa statistiskai reiksmingy kraujo sudéties poky¢iy nenustatyta,
isskyrus raudonyjy kraujo kineliy pasiskirstyma plote (RDW). Sios
grupés nariy eritrocity nusédimo greitis per tyrimy laikotarpj mazéjo
vidutinigkai nuo 5,93 + 1,82 iki 4,58 + 0,72 mm/val., 0 kontrolinés grupés
nariy, priesingai, $is rodiklis didéjo. Per eksperimentinj kordicepso
vartojimo laikotarpj pirmosios grupés nariy kraujyje leukocity mazéjo
didéjant limfocity kiekiui ir procentiniams rodikliams. Pavartojus
§i papilda statistiskai reik§mingai padidéjo monocity procentas,
sumazéjo granuliocity skaiCius ir jy procentinis rodiklis. Santykis
tarp agranuliocity ir granuliocity leukogramoje i$silygino. Mazéjant
bendrajam leukocity kiekiui padidéjo limfocity. Per eksperimentinj
laikotarpj statistiSkai reik$mingai padidé¢jo kreatinino koncentracija,
mazéjo kreatinkinazés, $lapimo ragsties ir $lapalo koncentracijos
tiriamuyjy kraujyje. Tai rodo ergogeninj kordicepso poveikj sportininky
organizmo energetinei sistemai ir fizinéms bei funkcinéms galioms.

Raktazodziai: sportininkai, hematologiné ir biocheminé kraujo
sudeétis, maisto papildas kordicepsas



