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The influence of the Tribulus terrestris extract on the
parameters of the functional preparadness and athletes’
organism homeostase

The influence of the Tribulus terrestris extract on the parameters of the functional preparadness and
athletes’ organism homeostase was investigated. It was established the positive impact of dietary
supplement “Tribulus” (Optimum Nutrition, USA) using per 1 capsule 3 times a day during 20 days
on athletes’ physical power in various energy producing zones: anaerobic alactic muscular power
and anaerobic alactic glycolytic power statistically reliable increased. Tribulus terrestris extract,
after 20 days of consuming it, did not have essential effect on erythrocytes, haemoglobin and throm-
bocytes indices. During the experimental period statistically importantly increased percentage of
granulocytes and decreased percentage of leucocytes show negative impact of this food supplement
on changes of leucocytes formula in athletes’ blood. Creatinkinase concentration in athletes’ blood
statistically importantly has increased and creatinine amount has had a tendency to decline during
20 days period of consuming Tribulus terrvestris extract. The declining tendency of urea, cholesterol
and bilirubin concentrations has appeared. The concentration of blood testosterone increased
statistically reliable during the first half (10 days) of the experiment, it did not grow during the next

10 days while consuming Tribulus still.
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INTRODUCTION

Tribulus is one of the quite popular food sup-
plements used by a big number of athletes.
Its main ingredient is Puncture (Tribulus ter-
restris) plant growing mainly in the Balkan
countries, the Mediterranean region. This herb
has been used in folk medicine in Europe and
other regions all over the world to cure hor-
mone deficit, diseases of liver, kidneys, ure-
ters and to eliminate cardiovascular system
problems for several hundred years already
[2, 5, 6, 7]. When investigation of the effect
of Tribulus Terrestris had been started more
widely, it was found out that this herb had in-
fluence on masculine hormone testosterone
level in blood [8, 13, 14, 20], on strengthening
immunity, improving endurance, when its ef-
fect was started to be analyzed widely. Natu-
ral testosterone (TTE) and lutropine (LH)
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amounts in organism increase when food sup-
plement with Tribulus terrestris is consumed
and this positively responds to muscle growth,
strength and endurance [15, 16, 18, 20]. Sa-
ponins and steroids of Tribulus terrestris have
positive effect on cardiovascular system, reg-
ulate myocardial contraction power, improve
coronary blood circulation, dilate blood ves-
sels, reduce blood pressure under hypertonia
and decrease arteriosclerosis probability.
Tribulus terrestris increases activity of pro-
tein synthesis and muscle mass, facilitates
recovery after physical loads [1, 5, 8, 14]. The
analyzed literature sources present clinical
Tribulus studies more than its effect on ath-
letes, regarding their sport specification; it‘s
influence on physical efficiency is missed still.
The impact of Tribulus on representatives of
power sports is revealed in literature more
widely [3, 15] that is why we were interested
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in what is the effect of this food supplement
use on endurance sport athletes.

The aim of the research was establishing
the influence of food supplement 7ribulus on
athletes’ physical development, physical
working ability, aerobic functional capacity,
blood circulation and respiratory systems.

METHODS

The sample of the research included thirty-
two 20-22 year old athletes whose physical
activity was related to training in chosen en-
durance sport and the study programme of
physical education. Two groups of athletes
under the research were formed after the first
testing (1% testing), when the indices of phys-
ical development, physical working ability and
functional capacity were established. The first
experimental group consisted of 20 individu-
als whose body mass was approximately
75,3+£7,7 kg and the body mass index (BMI)
was 23.1£1.9. The first group participants
used 1 capsule of the food supplement Tribu-
lus (Optimum Nutrition, USA) in the morning
and 2 capsules in the evening for the next 20
days. One Tribulus terrestris capsule con-
sisted of 625 mg powder, so athletes consumed
1875 mg per day; one kg of body mass ap-
proximately got 25 mg of Tribulus terrestris.
The second testing was performed partway
of consuming of food supplement (after 10
days, 2 testing), and the third testing was
performed after 20 days of consuming (3™
testing). The control group consisted of 12
individuals whose body mass was approxi-
mately 76.0+8.2 kg and BMI was 22.9+1.7.
The control group participants did not consume
any food supplements. Individuals of experi-
mental group were tested twice — at the be-
ginning and at the end of the experiment.
Single muscular contraction power (SMCP)
[12] and anaerobic alactic muscular power
(AAMP), while using step ergometry 2-3-s
test with running rate and jump height fixed
[17], were measured. Anaerobic alactic gly-
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colytic power, when anaerobic alactic glyco-
lytic reactions in the generation of muscle
mechanical energy predominate, was esti-
mated with applied 30-s veloergometer
“Monark-894E” test on max exertion [4]. To-
tal and relative, maximum instantaneous and
average working powers were measured
(Wingate test). Aerobic capacity was measu-
red with gas analyzer ,,Ergooxyskreen*. Func-
tional blood circulation power was estimated
by establishing pulse rate (PR) while lying, in
the middle of orthostatic sample and standard
physical load, after the 60-s rest, Roufier in-
dex was calculated too.

Research data was calculated applying the
methods of mathematical statistics. Arithmetic
average (X) and statistic deviation (S) of ath-
letes were calculated. The method of disper-
sive analysis (ANOVA) was used to evaluate
reliability of indexes differences.

RESEARCH RESULTS

Our research have demonstrated that after
using food supplement Tribulus for 20 days,
absolute and relative SMCP of the members
of experimental group had tendency to in-
crease. Relative VSRG from the first to third
research have increased in average from
24.3+5.2 to 26.2+4.3 W/kg, though there was
not found statistically reliable increase of in-
dexes. From the analysis of individual chang-
es of this index we may visibly see that SMCP
increased in 17 athletes out of 20 participants
of the experimental group (86 %). The same
indices in the control group were changing
even less.

Absolute AAMP in the members of experi-
mental group, having used food supplement
Tribulus for 20 days, have increased in aver-
age from 1215.5£146.6 to 1305.6+177.3 W.
In 16 participants of experiment (out of 20,
i.e. 80 %) this index have increased. Their
relative AAMP increased from 16.3+1.1 to
17.2+£1.5 W/kg (F= 5.12, P=0.03) during the
experimental period.
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In experimental group relative maximal
muscular power (RMMP) in the 10-s test dur-
ing the 20 day duration experimental period
have increased from 15.0+2.7 to 16.5+3.0 W/
kg. This index had increased in 20 athletes
(out of 20, i.e. 85 %). In control group in-
crease of maximal muscular power was lower.

Alactate glycolyte working capacity
(AGWC) of the members of experimental
group, when work duration is 30-s and ATP in
muscles is re-synthesized from creatine phos-
phate and glycogene in anaerobic way, in
20 days have increased in average from
612.3+£80.6 to 656.1+£79.0 W, and relative
AGWC have increased in average from
8.2+0.8 to 8.7£0.8 W/kg (F=4.34, P=0.04).
Indices of control group representatives hav-
ing used lower dose of food supplement, in

the 10-s and 30-s veloergometer tests have
changed less. Lactate concentration in the
blood of representatives of experimental group
after 10 days of supplement use (after 30-s
duration load) have decreased from 13.2+1.9
to 11.6£1.9 mM (P<0.05), though at the end
of experiment after the same load test (30-s)
lactate concentration was higher again,
nevertheless it have not exceeded initial level.

Aiming to evaluate influence of this food
supplement on athletes aerobic capacity, we
have measured it on the thresholds of critical
intensity and anaerobic exchange. Lungs‘ ven-
tilation at the critical intensity threshold have
increased in average from 111.8+£22.3 to
126.8+18.1 I/min, and VO, max at this thresh-
old have increased from 50.3 to 55.4 ml/min/
kg (F=3.63, P=0.07), while working capacity

Table 1. The changes of muscle power in athletes who consumed food supplement Tribulus during
the experimental period

Indices | Single muscular | Anaerobic alactic Power. W
contraction power| muscular power ’ Blood 1act.ate
30 s concentration,
Groups w Wikg w Wike max W/kg |average| W/kg (La), mM
I testing
E X 1818.1 243 12155 163 11253 15.0 612.3 8.2 13.2
S 353.5 5.2 146.6 1.1 213.9 2.7 80.6 0.8 1.9
cC X 17435 229 1251.7  16.5 1093.6 145 610.0 8.2 10.4
S 245.8 3.2 83.6 1.1 205.9 2.4 89.9 0.8 2.3
IT testing
E X 1858.8 24.7 1282.0 16.6 1158.1 153 640.6 8.5 11.6
S 3134 4.1 177.2 1.1 200.9 2.0 95.0 0.8 1.9
IIT testing
E X 1982.8  26.2 1305.6  17.2 1242.0 16.5 656.1 8.7 12.7
S 352.0 43 177.3 1.5 245.5 3.0 79.0 0.8 1.4
cC X 1761.2 232 12559 16.6 1108.4 14.8 613.9 8.2 12.4
S 289.8 3.8 66.8 0.9 226.5 29 77.5 0.8 1.1
I-11
F 0.14 0.10 1.59 0.70 0.24 0.21 0.98 1.97 6.49
P 0.71 0.75 0.22 0.41 0.63 0.65 0.33 0.17 0.02
I-111
F 2.07 1.62 291 5.12 2.44 2.86 2.87 4.34 0.74
P 0.16 0.21 0.10 0.03 0.13 0.10 0.10 0.04 0.39
I1-111
F 1.32 1.17 0.17 2.39 1.33 2.18 0.30 0.49 4.09
P 0.26 0.29 0.68 0.13 0.26 0.15 0.59 0.49 0.05
Note: E — experimental group, C — control group.
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at this level have increased from 269.3+27.0
t0 296.7+26.0 W (F=4.12, P=0.05) (Table 2).

Lung ventilation at the level of anaerobic
exchange threshold have increased in aver-
age from 75.8+£13.3 to 83.9+£30.0 1/min. At this
level increase of relative VO, (P<0.05) and
working capacity was statistically reliable
(P<0.01).

Results of our research demonstrate that
during the experimental period functional
capacity of blood circulation and breathing
system of testees who have used food supple-
ment Tribulus have increased. Roufier index
of the members of experimental group (who
used Tribulus) increased statistically reliably
(F=13.11, P=0.001), as well as heart rate at
rest (F=7.04, P=0.012). Changes of control
group members‘ indices of blood circulation
and breathing systems‘ functional capacity
were lesser.

Blood circulation has different functions
in human body: it supplies tissues and organs
with oxygen and nutrition, removes products
of metabolism, maintains homeostasis in body,
protects body from infection, regulates
hormonal level etc. Thus it is very important
to evaluate athletes’ morphologic and bio-
chemical composition as well as changes oc-
curring under the influence of sporting activ-
ity or used food supplements.

At the beginning of research all mean and
individual athletes‘blood composition indices
were in norm.

After the 10 days use of Tribulus (2
testing) there was noticed insignificant de-
crease of erythrocyte sedimentation rate, in
average 4.4+3.4 to 4.0£2.8 mm/h (Table 3).
After the 20 days use of Tribulus (3rd test-
ing) ESR remained in lower level comparing
to initial (before starting using Tribulus).

In first 10 days of Tribulus supplement use
amount of leucocytes in experimental group
testees have increased in average from 6.2
to 6.5 10%/1, but in more 10 days (3™ testing)
their level again had reached initial level.
During the experimental period, percentage
indices of lymphocytes and monocytes de-
creased and of granulocytes - had increased
(Table 3). After the 20 days of Tribulus use
in leucocytes® formula percentage of lym-
phocytes have decreased, and of granulocytes —
have increased statistically reliably (P<0.05).
During the experimental period percentage of
granulocytes in leucocytes formula have in-
creased in 17 testees out of 20 (85.0 %).

Dynamics of biochemical indices of ath-
letes after the 20 days use of Tribulus pre-
sented in Table 4. At the beginning of research
(1** testing) all average amounts of indices
were in normal limits. During the first 10 days

Table 2. The influence of food supplement Tribulus on athletes’ anaerobic power

Indices Critical intensity limit Anaerobic threshold limit
Ind heart rate
pulmonary| heart |VO, pulmonary| heart VO, ndex at rest
ventilation | rate, |ml/min/| W |ventilaion| rate, |[ml/min// W |Roufier b/min,
(VE)/min| b/min kg (VE)/min| b/min kg
I testing

111.8 180.2 50.3 269.3 75.8 164.4 417 2203 7.1 65.2

S 22.3 8.3 7.2 27.0 13.3 8.5 7.2 285 29 9.4
I testing

X 126.8 181.8 554  296.7 839 167.0 48.1 2522 43 58.4
S 18.1 8.4 4.9 26.0 30.0 7.3 4.4 179 1.8 6.5
I-11

F 2.43 0.12 3.63 412 083 059 585 9.04 13.11 7.04
P 0.13 0.74 0.07 0.05 037 045 0.02 0.007 0.001 0.01
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of Tribulus use there was detected signifi-
cant increase of creatinkinase concentration
(P=0.002) as well as tendency of creatinine
concentration increase. In first 10 days it also
had been detected tendency of urea, choleste-
rol and uric acid concentration decrease. It is
also to be mentioned that decrease of biliru-
bin concentration was statistically reliable
(P<0.05) in 2" testing and further level
remained the same (3" testing).

At the beginning of research testosterone
concentration in blood of reached 25.4+6.1
KM, and after 10 days of Tribulus use it have
increased statistically reliably (P<0.05) and
amounted 28.6+£7.7 KM.

Cortisol concentration in blood of members
of experimental group during the 1 and 2"

testing was near the maximal norm limit, and
after 20 days increased even more and reached
509.1£86.7 KM, but this change was not sta-
tistically reliable.

DISCUSSION
OF THE RESEARCH RESULTS

The research and the analysis of literature
revealed that physical development of individ-
uals who were consuming Tribulus for 20 days
(1875 mg per day) had not been considerably
influenced. Mixed anaerobic alactic muscu-
lar capacity in 30-s work rose due to the food
supplement Tribulus. The reduction of lac-
tate concentration in athletes’ blood prove that
the activity of glycolytic reactions decreased

Table 3. The changes of complete blood counts in athletes who consumed food supplement Tribulus during the

experimental period X+§

Indices ReldBlood Hemoglo- [Hematocrit, Mean Cell erythrocyj[e W}lllite Blood Lympho- | Mono- | Granulo-
Cel T(()I‘E/]ISC)’ bin, g/l % (;/[bchn\;)l?ﬂ ser(:tr;mon Ce Sl((}:lBC)’ cytes, % |cytes, % | cytes, %
Physiological marcs
Groups
3.8-58 | 110-165] 3550 | 80-97 | 1-15 | 3510 | 1748 | 4-10 | 43-76
I testing
E 5.08 144.0 429 84.4 4.4 6.2 35.3 5.8 58.9
0.28 8.1 2.5 2.8 34 1.4 53 1.1 5.9
C 4.94 146.3 44.0 84.0 52 53 34.1 6.1 59.9
0.46 10.7 33 2.7 2.1 1.1 7.5 24 8.7
IT testing
E 5.08 144.0 43.0 84.8 4.0 6.5 33.2 5.7 61.1
0.23 7.5 2.6 29 2.8 1.1 7.1 0.9 7.5
C 5.00 147.1 43.9 83.7 4.6 52 333 5.7 62.0
0.35 6.9 23 24 2.0 1.7 7.4 1.2 9.8
IIT testing
E 5.10 143.5 43.3 84.9 4.2 6.2 314 5.6 63.1
0.26 8.4 24 2.7 2.5 1.1 6.3 1.2 6.8
C 4.98 146.70 42.8 86.1 4.6 5.5 30.5 52 63.6
0.24 5.30 1.5 24 2.7 0.7 5.4 1.4 9.1
Reliability of E group index differences
F I-1I 0.00 0.00 0.02 0.19 0.19 0.42 1.11 0.15 1.04
P 0.97 1.00 0.88 0.66 0.66 0.52 0.30 0.70 0.31
F I-1II 0.06 0.04 0.30 0.00 0.05 0.00 4.51 0.58 4.48
P 0.81 0.85 0.59 0.96 0.83 0.98 0.04 0.45 0.04
F II-1II  0.09 0.04 0.14 0.00 0.40 0.54 0.74 0.19 0.83
P 0.77 0.84 0.71 0.96 0.53 0.47 0.39 0.67 0.37

Note: E — experimental group, C — control group.
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during the experimental period due to a rise
in aerobic capacity regardless the fact that
the work capacity showed an upward tenden-
cy [9, 14, 20]. The results of the research have
confirmed the opinion of different authors [1,
4, 5] that the food supplement 7Tribulus has a
positive influence on athletes’ aerobic capac-
ity at the limits of critical intensity and anaer-
obic exchange threshold as well as on func-
tional capacity of circulatory and respiratory
systems.

Percentage of agranulocites (lymphocytes,
monocytes) and granulocytes (neutrophils,
basophils, eosinophiles) on the leucogramma
turned to granulocites. Such changes, that
show the decrease of lymphocytes, are
thought to be negative. Lymphocytes are vari-

ous cellular components of immunologic
response and, equally, they belong to a differ-
ent blood stem cells group which is the basis
for all the blood cells development [22].
Some annotations and various advertising
articles affirm that individuals’, who consume
food supplement with Tribulus terrestris in
it, concentration of blood testosterone grows.
And others state that if Tribulus terrestris is
used in such amounts as it is in this experi-
ment, blood testosterone concentration grows
double or even triple in 8-10-20 day period
[10, 13, 20]. But, despite this information, some
studies announces that there is no such evi-
dence that would show increasing blood test-
osterone or increased its release in urine while
consuming food supplement 7ribulus [18, 20].

Table 4. The changes of biochemical blood indexes in athletes who consumed food supplement Tribulus during the
experimental period X+§

Indices pif:};gls Creati- | Uricacid, | Urea, [Cholesterol, r;l;lréil(},;;; Bilirubin, te;i:::féne Cortisol,
Groups |kinase, w/l nin, WM |+ UM mM mM mM M (TTE),nM M
Physiological marcs
27-195 | 53-190| 180-420| 1,8-8,3| 2,6-5,2 | 0,5-2,3 | 3,4-17 | 6,3-26,3 | 138-690
I testing
E 133.0 1024 365.7 6.8 4.0 1.0 16.8 25.4 489.2
42.0 21.8 68.4 1.8 0.7 0.5 8.0 6.1 88.4
C 924 93.9 307.0 5.6 3.8 2.5 18.1
52.4 9.8 34.0 1.6 0.8 1.5 7.0
I testing
E 178.9 110.3  356.1 6.2 3.9 1.1 13.0 28.6 488.0
453 19.8 45.9 1.3 0.5 0.5 2.2 7.7 68.5
C 97.1 90.5 321.0 6.2 3.7 0.9 16.4
63.2 14.0 67.9 1.2 0.8 0.3 6.8
III testing
E 167.1 100.7  341.3 6.5 3.6 1.1 13.3 26.6 509.1
49.3 14.1 50.0 1.0 0.5 0.4 2.3 7.0 86.7
C 96.8 94.5 340.4 6.8 3.8 1.1 18.1
56.7 94 59.7 1.2 0.7 0.5 6.5
Reliability of E group index differences
F 11.05 1.46 0.27 1.39 0.07 0.69 4.35 4.10 0.00
P 0.002  0.23 0.60 0.25 0.79 0.41 0.04 0.05 0.96
F 5.55 0.08 1.67 0.25 3.72 0.38 3.63 0.00 0.51
P 0.02 0.77 0.20 0.62 0.06 0.54 0.06 0.98 0.48
F 0.62 3.15 0.95 0.90 4.09 0.09 0.21 0.02 0.73
P 0.43 0.08 0.34 0.35 0.05 0.77 0.65 0.88 0.40

Note: E — experimental group, C — control group.
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But still, this research carries out that there
is noticeable increase of blood testosterone
of examined individuals while using food
supplement with Tribulus terrestris.

CONCLUSIONS

1. Food supplement Tribulus has positive im-
pact on athletes’ physical power in various
energy producing zones:

total and relative indices of experimen-
tal group athletes’ single muscular contraction
power had a tendency to grow, but statisti-
cally reliable increase regarding to wide indi-
ces spread was not established;

anaerobic alactic muscular power in 2-
3-s test on max exertion increased statistically
credibly in 75,0 % (P<0.05) relating to
Tribulus consumption;

anaerobic alactic muscular power in 10-
s test on max exertion had a statistically
credibly tendency to grow (85.0 % of experi-
mental group individuals’). Athletes’ from
control group maximal work power had lesser
increase;

experimental group athletes’ anaerobic
alactic glycolytic power increased from
612.3£80.6 to 659.1£79.0 W (P<0.05). The
reduction of lactate concentration that points
to the activity of glycolytic reactions de-
creased statistically reliable (P<0.05) in ath-
letes’ blood during the experimental period;

athletes” who consumed food supple-
ment Tribulus aerobic capacity at the limits
of critical intensity and anaerobic exchange
threshold increased statistically reliably.
VO,max at critical intensity limit increased
from 50.26 to 55.41 ml/min/kg in average.
Major changes in aerobic power were fixed
at the limit of anaerobic exchange.

2.Food supplement Tribulus, after 20

days of consuming it, did not have positive
effect on erythrocytes, haemoglobin and
thrombocytes indices and on their changes of
derivative indications in athletes’ blood. Dur-
ing the experimental period still growing
erythrocyte sedimentation rate, statistically

ISSN 0201-8489  ®izion. acyph., 2009, T. 55, Ne 5

importantly increased percentage of granulo-
cytes and decreased percentage of leucocytes
show negative impact of this food supplement
on changes of leucocytes formula in athletes’
blood. Accordingly, complete blood counts
(CBC) for athletes who consume food supple-
ment Tribulus 25 mg per 10 kg of body mass
for the period of 10 days or longer must be
carried out.

3. Creatinkinase concentration in athletes’
blood statistically importantly has increased
and creatinine amount has had a tendency to
decline during 20 days period of consuming
food supplement Tribulus. The declining ten-
dency of urea, cholesterol and bilirubin
concentrations has appeared. The concent-
ration of blood testosterone increased statis-
tically reliable during the first half (10 days)
of the experiment; it did not grow during the
next 10 days while consuming Tribulus still.

K. Minamioc, P. Tagenene, FO. CkepusBiuyc

BIIJINB EKCTPAKTY TRIBULUS TERRESTRIS
HA ITIOKA3HUKH ®YHKIIOHAJIBHOI
HIArOTOBJEHOCTI TATOMEOCTA3Y
OPTAHI3MY CIIOPTCMEHIB

JocnipxyBanu BruuB ekcrpakty Tribulus terrestris Ha
(i3nuHMiT po3BUTOK, (i3H4Hi Ta QYHKI[IOHATIBHI MOXIIMBOCTI,
Mopdooriunuii i 6i0xiMiuHMI CKIIag KPOBi CLIOPTCMEHIB. Y
CIIOPTCMEHIB EKCIIEPUMEHTAIBLHOT IpyIH, KOTPi npotsirom 20
16 mpuitmaiy o Tpu kancyau “Tribulus” (“Optimum Nutri-
tion”, CIIIA), BinzHa4anocs 3pocTaHHs (i3MIHIX MOXIIMBOCTEH
B PI3HHUX 30HAaX €Heporo3ade3redyeHHs: JOCTOBIPHO MiJBH-
myBajacs aHaepoOHa anakTaTHa MOTYXHICTh M’sI3iB Ta
aHaepoOHa IIIKONITHYHA TOTYXKHICTh. 3aCTOCYBaHHS L[LOTO
C€KCTPAKTy HE€ BUABUIIO CYTTEBOI'O BIUIMBY Ha ITOKAa3HUKU
4epPBOHOT KPOBI, B TOH 4ac AK Y pOpMyITi ICHKOLHUTIB 3HU3UBCSA
BIJICOTOK JIiM(DOLMTIB 1 i ABUIUBCS — rpaHyyouuTiB. OcTaHHE
MOJKE CBITYMTH ITPO HEraTUBHUIT BIUTHB 010JI0TYHO-aKTHBHHX
pedosuH Tribulus terrestris Ha KUIbKICHI HOKa3HUKH (HOPMYITH
neiikouuTis. 3a nepio npuiioMy excrpakry Tribulus terrestris
B KPOBi CIIOPTCMEHIB CTATUCTHYHO TOCTOBIPHO ITiABUIHIIACS
KpeaTHHKiHa3Ha aKTHBHICTb, 8 KOHIIEHTPALlisl KPeaTHHIHY Masia
TEHJeHIiI0 10 3MeHIIeHHs. KpiMm Toro, crmoctepiranacs
TEHJICHIIis 10 3MCHIICHHS B KPOBi CIIOPTCMEHIB BMiCTy
xojectepony Ta 0inipy6iHy. KoHueHTpauis TecTocTepoHy
CTaTHUCTUYHO JOCTOBIPHO MiJBULIMIACS IPOTATOM Hepiuux 10
ni6 npuitomy excrpakty Tribulus terrestris, a B HacTynHi 10
IO CyTTEBUX 3MiH HE 3a3Hasa.

KirowoBi cnoa: excrpakt Tribulus terrestris, cmoprcMmeHH,
(yHKIIOHAIBHA HiITOTOBJIEHICTh, TOMEOCTa3, KPOB.
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K. Munaumioc, P. lanenene, FO. CkepusiBuuyc

B/IMAHUE SKCTPAKTA TRIBULUS TERRESTRIS
HA ITOKA3ATEJIM ®YHKITMOHAJILHOI
HOATOTOBJIEHHOCTU N TOMEOCTA3A
OPTAHMU3MA CITOPTCMEHOB

Hccnenosanu BiusHue skctpakra Tribulus terrestris Ha
¢usnyeckoe pasBuTHe, GU3NYECKHE U (YyHKIHMOHAIbHBIC
BO3MOXKHOCTH, MOp(oornueckuit 1 GMOXMMHIECKHH COCTaB
KPOBH CIIOPTCMEHOB. Y CIOPTCMEHOB 3KCIIEPUMEHTAJILHON
IPYIIIbI, KOTOPbIE HA MPOTsDKeHUH 20 CyT IPUHUMAIIH 10 TPU
karncynsl “Tribulus” (“Optimum Nutrition”, CIIA),
OTMEYAJIOCh BO3pacTaHue (PU3HIECKUX BO3MOXKHOCTEH B Pa3HBIX
30HaxX 3HeproodecrneyeHus: J0CTOBEPHO MOBBIIAIACH
aHa’pOOHas alaKTaTHAs MOLIHOCTb MBILIIL U aHa’3poOHas
DIMKOJIUTHYECcKasi MOIHOCTh. [Ipumenenue sxkerpakra Tribulus
terrestris Ha npoTspKkeHun 20 CYT He 0Ka3ajo CyIIECTBEHHOTO
BJIMSHUS HA [10KA3aTeln KPacHOI KPOBH, B TO BPEeMs Kak B
(dopmyne JICHKOIMTOB CHU3WICS HMPOLEHT JIMM(OIHUTOB U
TMOBBICHIICS — 'paHysIoLuToB. [TocienHee MOXKeT CBUAETEIb-
CTBOBATh 06 OTpULIATEIIbHOM BJIMSHUU OMOIOTHYECKU-aKTHB-
HbIX BemecTs Tribulus terrestris Ha KONMUYECTBEHHbBIE OKA3a-
Teau GopMyIbl JIEHKOIMTOB. 3a MepHo] IpHeMa SKCTpaKTa
Tribulus terrestris B KpoBH CIIOPTCMEHOB CTATUCTHIECKHU JJOCTO-
BEpPHO MOBBICHJIACh KpEaTUHKHWHA3HAas aKTUBHOCTH, a
KOHOEHTpaluusad Kp€aTUHUHA NpOsABHJIAa TEHACHIUIO K
YMEHBIICHUIO. KpOMe TOro, umMejia MECTO TEHACHIIUA K YMEHb-
ILICHHUIO B KPOBU CHIOPTCMEHOB COZICP)KaHUS XoJiecTepolia 1
O6unupyOuHa. KoHIleHTpauus TeCTOCTepOHa CTaTUCTUYECKU
JIOCTOBEPHO MOBBICKJIACh HA MPOTsSHKEHUH TNepBeIX 10 cyT
npuema skcrpakta Tribulus terrestris, a B mocienyromue 10
CYT CYILIECTBEHHBIX U3MEHEHHUIT He HaOII0AIO0Ch.
Kitouessle ciiosa: sxkctpaxt Tribulus terrestris, cioprcMeHst,
(YHKIMOHATIbHAS TOJIrOTOBICHHOCTh, FTOMEOCTa3, KPOBb.

Bunvniocckuii nedazocuueckuii yn-m, Jlumea
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