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This experiment was designed to evaluate the effect of different doses of Bulgarian product Vemoherb-T (dry
extract of Tribulus terrestris) on egg production, serum level of testosterone and histological structure of gonads and
kidneys in Japanese quail. In the experiment a total of 52 female and 16 male Japanese quail from Pharaon breed at
the initial age of 44 days were involved. Quails were randomly divided in control and three experimental groups, 13
female and 4 male in each. Experimental groups received with the drink water the tested product in following daily
doses: 4 mg/kg body weight (10 weeks); 10 mg/kg body weight (the first 5 weeks of the trial); 10 mg/kg body weight
(10 weeks) for I, 11", TIT™ treated groups respectively. A significant increase of ovary weight in quails from III" ex-
perimental group (P < 0.01) in comparison with the control was measured. Egg production in II"* and III" treated
groups increased significantly (P < 0.01) than the control group. Testosterone level of males from III"™ experimental
group enhanced significantly (P < 0.05; P < 0.01) than other groups. The ovary core part of females from III" ex-
perimental group contained a much lower number of mature follicles in comparison to the other groups and its central
medulla was highly vascularized. Tribulus terrestris extract in a dose of 10 mg/kg stimulates the production of male
reproductive cells, while the dose of 4 mg/kg caused a delay of spermatozoa production. Histological analysis
showed that in all experimental groups the structure of the kidneys was preserved and that the higher doses lead to
certain reduction of the parenchyma.
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E®EKTOT HA PA3JIMYHU KOHUEHTPAIIU CYB EKCTPAKT Ol TRIBULUS TERRESTRIS
BP3 XUCTOJIOIIKATA CTPYKTYPA HA TOHAJIUTE U BYBPE3UTE
KAJ JAIIOHCKA IOTHOJIOHIKA

OBOj excriepuMeHT Oellle qU3ajHUpaH 3a OLeHYBambe Ha e(heKTOT Ha PA3IMYHM 03U 0] OyrapCKUOT IPOU3BOJ
Vemoherb-T (cyB ekctpakt on Tribulus terrestris) Bp3 NPOH3BOJACTBOTO Ha jajiia, HUBOTO Ha TECTOCTEPOH BO
CEepyMOT M XUCTOJIOIIKATa CTPYKTypa Ha ToHaauTe U OyOpe3uTe Kaj jalloHcKaTa noTnoJjomka. Bo ekcnepumeHror 6ea
BKJIyYCHH BKYMHO 52 EHCKHM M 16 MaIlKH jaroHCKH HOTIOJIOIIKK Of pacara (apaoH co modeTHa Bo3pact on 44
neHa. TTornosomkuTe Oea MOeNCHH BO €1HAa KOHTPOJIHA U TPH €KCHEPUMEHTAIHH Ipyny, 13 sKeHCKH U 4 MalIku BO
cekoja. ExcriepuMeHTaIHUTE TPYIH TECTUPAHHOT MPOHM3BO/ IO MPHMaa MPEKy BoJara 3a MHEHE, U TOA BO CICIHHUTE
no3u: 4 mg/kg tenecHa maca (10 menenu); 10 mg/kg Tenecna maca (npsute 5 Henenu o onutoT); 10 mg/kg Tenecna
Mmaca (10 Hemenu) 3a mpBara, BTOpaTa M TpeTata TpeTHpaHa rpyma, cooaBeTHO. CHIHU(UKAHTHO 3rojieMyBame Ha
MacaTa Ha jajuHMKOT Kaj HOTIOJOIIKHTE O] TpeTara ekcrepuMmeHtanHa rpyma (P < 0.01) Oeme wn3mepeHo Bo
criopesida co KOHTpoJsiHaTa rpyna. [Ipon3BoACTBOTO Ha jajua BO BTOpara W TpeTaTa TpeTHpaHa Ipyla ce 3roJeMHIIO
curaudukanTao (P < 0.01) Bo cnopenda co KoHTposHaTa rpyna. HUBOTO Ha TECTOCTEPOH Kaj MaXKjalluTe O] TpeTaTa
eKCIiepUMeHTallHa rpyna ce 3ronemmno curiudukantao (P < 0.05; P < 0.01) Bo cmopexba co Apyrure rpymu.
BHarpemHuoT Aen o jajuYHUKOT Kaj KEHKHTE Of TPeTaTa eKCIIEpMMEHTAIHa Ipyna COApKelle MHOTY rmomai Opoj
3penu (GONMKYJIH, BO cropexda co Jpyrure TpynM M LEHTpalHaTa Medyja Oelne BHCOKO BacKyJapU3HpaHa.
Exctpaxrot on Tribulus terrestris Bo no3a on 10 mg/kg ro cTuMynupa MpoOU3BOACTBOTO Ha MAIIKU PENPOXYyKTHBHHU



12 M. Nikolova, G. Penchev' S. Grigorova, D. Penkov, H. Hristev, 1. Koeva

KIICTKHU, JO0AC€Ka J03ara o 4 mg/kg NpeaAn3BUKYyBa OJOJLKYBAak-C HAa BPEMETO 3a MPOU3BOJACTBO Ha CIIEPMATO30UIHU.
XUCTONOWIKATE aHAIM3U TOKaXkaa Jieka BO CHUTE CKCIICpUMECHTAJIHA TPyl CTPYKTypaTa Ha 6y6pe3HTe OCTaHa
3a4yBaHa U JICKa BUCOKUTE 103U JAOBE10a 10 OApEicHa peﬂyKHHja Ha [Map€HXHUMOT.

Kuyunu 360poBu: Tribulus terrestris; jaoHCKa IOTIIONOIIKA; XUCTOJIOLIKA CTPYKTypa Ha FoOHanu u 0yOpesu;

HHBO Ha TECTOCTEPOH.

INTRODUCTION

The annual herb Tribulus terrestris L. (Zygo-
phyllaceae) has been used in the folk medicine
ever since ancient times [1]. The extract of Tribu-
lus terrestris (TT) has a positive effect on sexual
desire and spermatogenesis in cocks [2] and on
ovulation in Guinea fowls [3], as well as on car-
diovascular diseases [4, 5]. It reduces the choles-
terol level in the blood serum [6], stimulates me-
tabolism [7] etc. The dry extract of TT is a proven
growth stimulator in rabbits [8]. The content of
biologically active substances in TT depends on
the geographical origin of the plant, on its vegeta-
tion stage, on the processing method [9]. Accord-
ing to the data of Kostova and Dinchev [10] TT
samples collected from regions in Bulgaria and
Moldova have a higher content of the furostanol
saponin protodioscin, compared to herbal samples
of other geographical regions.

Due to the many biologically active sub-
stances contained (including alkaloids), the con-
tinuous use of TT herbal extract and its application
at higher doses, could cause overloading and de-
struction of some organs, such as liver [11] and
gonads [12].

Studies in that area are quite limited. Few
data were found in the available literature about the
negative effect of different doses of the extract in
humans and animals.

The aim of the present study was to establish
the effect of different concentration of TT dry ex-
tract on egg productivity, testosterone level, histo-
logical structure of gonads and kidneys in Japanese
quail (Coturnix coturnix japonica).

MATERIAL AND METHODS

In the current study dry extract of TT ob-
tained by water-ethanol extraction was tested. The
trademark of this product is Vemoherb T, produced
from Bulgarian company “Vemo 99 Ltd., Sofia. It
contains (in percent of dry matter): not less than
60% furostanol saponins defined as protodioscin;
not less than 10 % flavonoids determined as rutin;
not less than 10% tannins. The product is harmless
to humans and animals. Its heavy metals content is
less than 0.001%.

The experiment with 52 female and 16 male
Japanese quails from Pharaon breed at the initial
age of 44 days was conducted in the animal facili-
ties of Department of Animal Sciences at the Agri-
cultural University — Plovdiv, Bulgaria, in accor-
dance with the Bulgarian Veterinary Low. Quails
were randomly divided in control and three ex-
perimental groups, 13 female and 4 male in each.
These were housed in stainless steel wire cages on
a 16 h lighting schedule, air temperature of 21—
24°C and relative humidity 70-85%. The experi-
ment lasted 11 weeks: one week preparatory and
10 weeks experimental period. Water was supplied
via vacuum drinkers. All groups were fed the same
diet for Japanese quails. Per kg diet contains: 11,8
MJ metabolizable energy, 180 g crude protein, 9 g
lysine, 8 g methionine+cystine, 2.8 g Caand 0.43 g
P. Experimental groups received with the drink
water the tested product in following daily doses: 4
mg/kg body weight (10 weeks); 10 mg/kg body
weight (the first 5 weeks of the trial); 10 mg/kg
body weight (10 weeks) for I¥, II"Y, III" treated
groups respectively.

At the end of the experiment quails were hu-
manely killed in accordance with Directive 2010/
65/EC of the European Parliament [13]. Before
slaughtering, blood samples for testosterone de-
termination were faken from vena jugularis after
anesthesia with ethyl ether of males. The testes and
ovaries weight was measured using OHAUS scales
with a precision of 0,01g. For histological exami-
nation quail’s gonads and kidneys were taken after
slaughter and immediately were placed in Bouin’s
fixative for 24 hours. Then these organs were de-
hydrated for 48 hours in ascending alcohol series
and embedded in paraffin blocks. Serial sections of
5-7 um thickness were cut by using a microtome
type Reichert, mounted on glass slides for hema-
toxylin-eosin staining by routine method. Digital
images of the histological stained sections were
captured with a CANON (Japan, 2005) digital
camera mounted on a HUND microscope (Ger-
many,2005) and stored as high quality jpg files.

Results were statistically analyzed using soft-
ware product Excel 7 for Windows. The statis-
tically significant difference between the control
and experimental groups was determined using
Student’s t-test.
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RESULTS AND DISCUSSION

Gonad’s weight, egg production and testos-
terone level in males’ blood serum are shown in
Table 1.

The ovary weight of quails from III" experi-
mental group increased significantly (P < 0.01)
than control group. However there were no signifi-
cant differences concerning testes weight between
control and experimental groups (P > 0.05).

Significant higher egg production in II" and
I experimental groups (P < 0.01) compared to
control and I experimental groups was estab-
lished. Analogical results reported Nikolova et al.
[3] in Guinea fowl given 10 mg/kg body
weight/day Vemoherb T for a period of 12 weeks.
Surdjiiska et al. [14] observed a tendency to in-

crease the laying intensity in hens fed diet supple-
mented with TT in dose 10 mg/kg body weight/day
for three weeks. The increase of egg production
could be explained by the mechanism of action of
furostanol saponins in TT extract (mainly proto-
dioscin) which improve vital status and affecting
on the hypothalamic-pituitary gonadal axis, influ-
ence on ovarian function [7]. A significant increase
(P < 0.01) of testosterone level in males from IIT™
experimental group compared to other groups was
observed. Kashamov [15] reported similar results
in cocks received with a diet 10 mg/kg body
weight/day TT dry extract. The testosterone en-
hancement in the treated quails might be explained
with the fact, that protodioscin in Tribulus in-
creases the level of Luteinizing hormone (LH),
which in its turn stimulates testosterone secretion
[16].

Table 1
Weight of gonads, laying intensity and testosterone level of Japanese quails, treated
with different doses of TT extract (mean £ SE)
Indices Control I I 11
n=139/43
Testes’ weight, g dexter 436 +0.33 3.63+0.23 3.25+0.50 4.02+0.17
sinister 3.70 £0.24 2.98 +£0.52 3.95+0.42 4.20+0.38

Ovary weight, g 2.89+1.62 a, 8.75+2.30 8.09 +1.99 9.07 £1.26 a,
Egg production, % 70.64 +£3.63 a,a; 71.62+3.08asa; 81.46+2.27a,a; 82.47+2.64aa5
Testosteron, ng/ml 0.41£ 0.05 ag4 0.42 +£0.02 a, 0.40+0.06b 0.66 = 0.03 aga; b

The gonads of poultry from control group had
normal histological structure (Figs. 1 and 2). As
well, no morphological abnormalities were noticed
in Sertoli cells and in germ cells at any step of
their development from spermatogonia to spermat-
ids. By light microscopy, the lumens of the effer-
ent ducts were full of a large number of spermato-
zoids.

In the ovaries, light microscopy revealed the
presence all ovarian follicles. Follicles type pri-
mordial and primary occupied superficial regions
within the ovarian cortex while the remaining fol-
licles had a deeper location.

The structure of the testes in all experimental
groups was represented by various histological
pictures to Fig. 3. Within some samples, small
number of mature or elongated spermatids to-
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gether with abundant presence of round spermatids
and other spermatogenic cells were seen. In some
cases in the birds from the first experimental
group, only spermatogonia and Sertoli cells were
found within the seminiferous epithelium. How-
ever, in the vast majority of the cases a combina-
tion of the above-mentioned histological pictures
could be recorded, which is known as a changes of
seminiferous tubules. Poultry from second group
no displayed a variety of histological changes
within the interstitial tissue, which accompanied
minimal degrees of the change of seminiferous
tubules. Frequently, the loose connective tissue of
the interstitial compartment was densely packed
with fibrocytes and Leydig cells together with
small blood vessels (Fig. 3b). The testes of the
third group were with normal histostructure.
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Fig. 2. Ovary from the control group. Cortex’s zone filled

with follicles in different stage of ripeness f — follicles (secondary, tertiary, mature)

a) I group (40%)

b) II group (10%)

-~

c¢) I group (40%)

Fig. 3. Testis from the experimented groups of quails. Twisted seminal channels with different generations of semen cells. The
germinative epithelia and interstice are with preserved structure. By I-st group — data about decreased number of spermatozoa

Examination of ovarian sections of female
quails from I and II"* experimental groups, the
cortical zone of the ovarian parenchyma was full of
a large number of growing and mature follicles and
yellow bodies, indicating for push up on ovulation.
Well-developed graafian follicles were seen, sur-
rounding by a fibrous theca externa.

The ovaries of the females from I group
showed a reduction in the number of the primordial
and the dominance follicles in comparison to other
groups. No histological evidences of ovulation
could be depicted in the ovarian sections. Neither a
mature antral follicle nor a corpus luteum could be
depicted, medullary part was highly vascularized.

Maced. J. Anim. Sci., 5 (1) 11-17 (2015)
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In an experiment with rabbits, treated with
different daily doses of TT extract (2.5, 5, 7.5 and
10 mg/kg body weight) supplemented to drinking
water for a period of 42 days, Abadjieva [17] and
Abadjieva et al. [12] established the highest ovar-
ian activity in animals received the lowest dose of
the extract. The authors mentioned that increasing
the dose (especially the daily treatment with 10
mg/kg of live weight) led to follicular atresia,
strongly expressed in the granulose cells of devel-
oping follicles (worsening the quality of oocytes).
The possible reason for that is the initial increase

a) I group

b) II group

of the exogenous levels of those hormones after
supplementing the higher dose of the TT extract, in
result of the protodioscin contained in it [18], re-
flecting following the principle of the negative
feedback, by suppressing the release of the en-
dogenous FSH and LH, causing atresia in its turn.
Taking into account the observations reported by
the above-mentioned authors and the similar re-
sults obtained in the present study, the dose of the
TT extract should be carefully chosen when treat-
ing animals and birds reared for breeding purposes.

c) III group

Fig. 4. Ovaries from the experimented groups of quails. Cortex zone with many maturing and matured follicles
and ¢ — luteum, f— follicles in different mature (preliminary, secondary, tertiary), bv — blood vessels

The kidneys of the control quails had well-
preserved structure of the peripheral (cortical) and
the internal (medullary) parts of the parenchyma
and the nephron units located there (glomeruli, tu-
bules and ducts) (Fig. 5). A certain renal paren-
chyma hypertrophy was established in the kidneys
of poultry from the first group receiving 4 mg/kg
of the additive; however the structure of the corti-
cal and medullary parts remained well-preserved.

A reduction of the renal parenchyma was observed
in the poultry from the second group (Fig. 6). In
the third group the reduction of the cortical sub-
stance, especially of the medullary part, was even
higher (Fig. 7). Histological analysis showed that
in all experimental groups the structure of the kid-
neys was preserved and that the higher doses lead
to certain reduction of the parenchyma.

Fig. 5. Qual's kidney from control group 10x. Normal structure of cortex and medulla of the parenchyma,
C — lobule-cortex, M — lobule-medulla

Maced. J. Anim. Sci., 5 (1) 11-17 (2015)
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a) I group, 10x

b) II group, 10x

Fig. 6. Qails’s kidney from experimented groups. Partly reduction of the parenchyma, but preserved structure of cortex and medulla.
I* group — renal parenchyma hypertrophy. II" group — partly reduction of the parenchyma. m — core of partite, ¢ — cortex of partite

Fig. 7. Quail’s kidney from III"™ experimental group. Reduction of the parenchyma — cortex, especially medulla-part,
v — vena, m — core of partite, ¢ — cortex of partite

CONCLUSIONS

Under the conditions of the present study, a
significant increase of ovary weight in quail from
1" experimental group (P < 0.01) in comparison
with the control was measured.

Egg production in II"* and III" treated groups
increased significantly (P < 0.01) than the control
group.

It was found significant enhancement of tes-
tosterone level in males from III experimental
group (P <0.05; P <0.01) compared to control and
to other experimental groups.

The cortical zone of ovarian parenchyma in
female quails from I* and 11" experimental groups
was full of a large number of growing and mature
follicles and yellow bodies. The cortical part of
ovary in females from III"! group contains a much
smaller number of maturing and mature follicles

than control group and to other groups. Its me-
dullary part was highly vascularized.

Tribulus terrestris extract in a dose of 10
mg/kg stimulates the production of male reproduc-
tive cells, while the dose of 4 mg/kg caused a delay
of spermatozoa production.

Histological analysis showed that in all ex-
perimental groups the structure of the kidneys was
preserved and that the higher doses lead to certain
reduction of the parenchyma.
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