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extract on the main biochemical and haematological
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ABSTRACT

The aim of the present research was to investigate the effect of Bulgarian additive
Vemoherb-T (dry extract of the annual plant Tribulus terrestris — L), produced by
Vemo 99 Ltd Company, Sofia on main biochemical characteristics and hematological
parameters of the blood in guinea fowl (Numida meleagris). An experiment was
carried out with 30 Pearl-gray Guinea fowl (32 weeks old), distributed in two groups

— a control and an experimental, 12 female and 3 male each. All birds were fed the
same mixture for breeder guinea fowl. Vemoherb-T was supplemented to the
compound feed of the experimental group in a daily dose of 10 mg/kg body weight for
a period of 12 weeks.

The tested product decreased significantly the levels of total triglycerides (P < 0.05),
total cholesterol (P <0.01) and glucose (P < 0.01; P <0.001 in male and female birds
respectively) in the blood serum. It was established significantly higher total protein-
((P <0.001) and calcium (P<0.01) values in the blood serum of the treated birds.

The addition of Vemoherb-T increased significantly hemoglobin level, the number of
erythrocytes and leukocytes and decreased the number of eosinophils in guinea fowl
from the both sexes.
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hematological parameters of blood

PE3IOME

Llenta Ha HacToALWOTO u3cnenBaHe belle aa ce yCTaHOBU BIMSAHUETO Ha bbnrapckus
npoaykt Vemoherb-T (cyx ekcTpakT OT eaHOoroamiHOTO pacTeHune Tribulus
terrestris-L), nponseeneH ot upma Bemo 99 OO[], Codusi, BbpXy OCHOBHM
OMOXMMNYHU XapaKTEPUCTUKN N XeMaTONOMMYHM NokKasaTenn Ha KpbBEH CepyM Mpu
Tokadkn (Numida meleagris). belwwe npoBefeH HayyeH ekcnepumeHT ¢ 30
BucepHocmBK Tokaykm (Ha 32 cegMuMyHa Bb3pacT), pasnpegenenn B ABe rpynum —
OMUTHA M KOHTPOJTHA, 12 XXEHCKM N 3 MBXKM BCAKa. BCMykM NTvum nonyyaBaxa egHa
N Cblya CMecKa 3a pasnnogHu Tokadkn. Vemoherb-T 6ewe obaBsH Kbm
KOMBUHMPaHUS oypax Ha onuTHaTa rpyna exxegHesHo B fo3a 10 mg/kg xxvBa maca B
npogbInkeHne Ha 12 ceamuun.

M3nnuTBaHMAT NpoayKT NOHWXaBa AOCTOBEPHO HMBaTa Ha obwmte Tpurnuuepuam (P <
0.05), 06wms xonectepon (P <0.01) n rntoko3arta (P < 0.01; P < 0.001 cboTBETHO 3a
MBXKKUTE M XKEHCKM NTULM) B KPBBHUS cepyM. bsaxa yctaHoOBEHM AOCTOBEPHO MNO-
BMCOKM CTOMHOCTU Ha obwwms npoteunH ((P < 0.001) n Ha kanuusa (P < 0.01) B KpbBHUS
CepyM Ha TpeTupaHuTe NTULUMW.

[obaekaTta Ha Vemoherb-T noBuiiaBa 4OCTOBEPHO HMBOTO Ha xeMornobuHa, 6pos
Ha epUTPOLMTUTE N NEBKOLUMUTUTE, 1 NMOHWXKaBa 6post HA €03MHOUIHUTE NEBKOLUTH
Npw TOKa4ykuTe 1 OT ABaTa nona.

KINKOYOBU OYMM: tokaukn, Tribulus terrestris, GBMOXMMUYHN XapakTepPUCTUKN,
XemMaTtosnorm4yHu nokasarenu Ha KpbBTa

NoaPOBHO PE3KOME

Mpe3 nocrnegHUTe OECETUNETUS BaXkHa 3afada Ha dpypaxkHaTa MHaycTpust B
CBETOBEH Malllab € CbBMECTHO C Hay4YHO-M3CneaoBaTernickuTe KONekTUBU Aa TbPCu
anTepHaTuBa Ha HyTPUTUBHUTE AHTUONOTULM U CUHTETUYHUTE XOPMOHM BbB
dypaxute 3a CENcKOCTONAHCKUTE XUBOTHU 1 NTUUM. EQHa OT Tesun antepHaTBK ca
OUNKOBUTE EKCTPAKTUN, KOUTO Ca HaTyparHu NPoAyKTH, HE ca TOKCUYHU U BANSAT
MONOXWUTENHO BbPXY 34paBeTO, NPOAYKTUBHOCTTA M PEMNPOAYKLUMSATA Ha XXUBOTHUTE,
0cobeHO B YCMOBUSiTA Ha CTPEC OT pasnuyeH xapakTtep. dypaxHuTe AobaBku Ha
GunKoBa OCHOBa OTrOBapsIT HA CbBPEMEHHUTE U3UCKBAHMS 38 BUONOrMYHO
3emMefenve n eKoriorMyHo YMcTa XXMBOTUHCKA NPoayKUMSI.

EnHa oT Te3n antepHaTtMBM € eaHoroanLIHOTO 6unkoBo pacteHue Tribulus terrestris
L., npeactasuten Ha cem. Zygophyllaceae. HeroBn oCHOBHM BUONOrMYHOAKTUBHM
cybcTaHumm ca canoHMHUTE OT PypOCTaHOMNOB TUMN MPOTOAMOCLMH U NPOTOrpauUIvA.
[MpunoXxeHneTo My Npu CENCKOCTOMAHCKNTE XNBOTHWN € CBbP3aHO MMaBHO C
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nogobpsiBaHe Ha penpoaykTUBHATa PYHKLMSI.

Llenta Ha HacToALWOTO u3cnenBaHe belle aa ce yCTaHOBU BIIMSAHUETO Ha bbnrapckus
agntne Vemoherb-T (Cyx ekCTpakT OT egHOoroguwHoTo pacteHne Tribulus
terrestris-L), npon3seaeH ot pupma Bemo 99 OO/, Cocus, BbpXy OCHOBHMU
OMOXMMNYHU XapaKTEPUCTUKN N XeMaTONOMMYHM NokKasaTenun Ha KpbBEH CepyM npu
Tokadkm (Numida meleagris).

HacToswoTto npoy4yBaHe 6elue npoBeaeHo B YuebHo-ekcnepmeHTanHarta 6asa Ha
kategpa >KMBoTHOBbAHM Haykn npu ArpapeH yHuBepcuteT — nosams ¢ 30
BucepHocmBK Tokaykm (Ha 32 cegMuMyHa Bb3pacT), pasnpeaenenn B ABe rpynu —
OMNUTHA M KOHTPOJHA, 12 XXeHCKN N 3 MbXKM Bcaka. MNTnuunte 6sxa oTrnexgaHn Bbpxy
Abnboka HecMeHsiemMa nocTensi B 6okcoBe ¢ ABop4yeTa BonmepeH tun. OnuTbT
npoabiku 13 ceamuum - 1 cegmunua nogroteuTeneH n 12 cegmuum onuTeH Nnepuoa.
Bcuukn nTuum nonyvaBaxa eHa M Cblya CMecKa 3a pasnnogHu Tokadkn. Vemoherb-T
bewe nobaBsH kbM KOMOUHMpPaHUSA ypak Ha onuMTHaTa rpyna, exxeqHeBHO B 403a
10 mg/kg kmBa maca B npogbJnKeHNe Ha 12 ceammun.

B kpast Ha onuTHMS nepuop Gelle B3eTa KPbB OT BCUYKM NTULM OT vena cutanea
ulnaris cyTpuH npeau 3anaraHe Ha dypaxa. buoxMmnyHuTe nokasarenu B KPbBHUSA
cepym (Tpurnuuepuam, obuy, xonecrteporn, rmkKo3a, obL NpoTenH, kanuun) 6sxa
onpegeneHu ¢ nomollta Ha buoxmmudeH aHanusatop Pentra 400. YepseHuTte 1 6enu
KPBBHW KNeTKn, eputpountHmute nHgekem (MCH-cpegHo cbabpxaHue Ha XemMornoouH
B 1 eputpoumnt n MCHC-cpegHa KOHUEeHTpaLums Ha XeMOornobuH B eputpounTuTe)
6sxa onpegenexu no AHrenos u ap., 1998; koHUeHTpauuaTa Ha xemornobuHa - no
LMaHMeTXemMornobuHosua Metoa, a eo3mHodunuTe - Nno metoga Ha Dunker.

N3nutBaHaTa (pypaxkHa gobaBka NoHMXaBa JOCTOBEPHO CbAbpXaHMETO Ha obLimTe
Tpurnuuepuam (P < 0.05); obwwms xonectepon (P < 0.01) n rmiokosaTta (P < 0.01; P <
0.001 cbOTBETHO 32 MBXKUTE U XKEHCKU NTULN) B KPbBHUA cepyM. Bsixa ycTaHOBEHM
AOCTOBEPHO MO-BUCOKM CTOMHOCTW Ha obwms npotenH (P < 0.001) n Ha kanuusa (P <
0.01) B KpBBHUA CEPYM Ha TOKaYKWUTe OT ONuUTHAaTa rpyna.

[ob6aekaTta Ha Vemoherb-T noBuiaBa 4OCTOBEPHO HMBOTO Ha XxeMornobuHa, 6pos
Ha epUTPOLIMTUTE N NEBKOLMTUTE, U NMOHMKaBa 6post HA €03MHOUNHUTE NEBKOLUTHU
Npw TOKa4ykuTe 1 OT ABaTa nona.

INTRODUCTION

Extensive use of antibiotics results in residual medication of poultry products as well
as bacterial antibiotic resistance and tolerance. This situation represents a
considerable risk to human health [11]. The banning of the use of nutritive antibiotics
has accelerated and led to investigations of alternative feed additives in poultry
production [15]. Plant extracts can play a role in supporting both performance and
health status of the poultry. Beneficial effect of herbal extract or active substances in
poultry nutrition may include the stimulation of appetite and feed intake, the
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improvement of endogenous digestive enzyme secretion, activation of immune
response and antibacterial antiviral antioxidant and antihelminthic actions. They are
also seen to have a great potential in practical application.

One of the most popular phytoproducts is the extract of the flowering annual herb
Tribulus terrestris Linn. (Zygophilaceae). This extract is harmless for humans and
animals and contains biologically active substances as saponins, flavonoids, [17,20],
glycosides, phytosterols [22], alkaloids and other constituents [23]. Its main active
components are saponins of the furostanol type, termed protodioscin [10]. Figure 1
presents the mechanism of protodioscin action. Flavonoids have anti-inflammatory
effect and improve the overall physiological status of the animals. Tannins influence
gastrointestinal microflora and exert astringent effect due to their antibacterial
properties [19]. Our earlier investigations have shown that dry extract of Tribulus
terrestris increase significantly calcium level in the blood serum in broilers parent [7];
decrease significantly glucose blood level in laying hens [8]; decline total serum
cholesterol in laying hens and broiler parents [7,8]. This changes are related with
increased growth rate and egg performance. On the other hand it is well known that
growth performance is closely related with poultry health status. There are no data
concerning the effect of Tribulus terrestris extract on blood biochemical parameters in
other poultry species.

The obijective of this research was to investigate how the addition of Bulgarian dry
extract of Tribulus terrestris commercially known as Vemoherb-T produced by Vemo
99 Ltd Company, Sofia changes main biochemical characteristics and hematological
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Figure 1. Mechanism of protodioscin action
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parameters of the blood in guinea fowl (Numida meleagris).
MATERIAL AND METHODS

The used in the current study herbal product is standardized and contains (in percent
of dry matter): not less than 60% saponins of furostanol type defined as protodioscin;
not less than 10% tannins; not less than 10% flavonoids determined as rutin. The
heavy metals content of Vemoherb-T is < 0.001%.

The present investigation was conducted in the period April — June, 2008 in the
Experimental base of Agricultural University, Plovdiv, Bulgaria with 30 Pearl gray
guinea fowl (32 weeks old), raised under extensive conventional method of
production on a deep litter pen [13]. The birds were randomly distributed in two
groups — a control and an experimental, 12 female and 3 male each. The trial
duration was 13 weeks — one week adaptation and 12 weeks experimental period. All
birds were fed the same mixture for breeder guinea fowl (Table 1). The nutritive value

Table 1 Ingredients and chemical composition of compound
feed for breeder Guinea fowl

Tabnuua 1. KOMNOHEHTEH N XMMUYEH CHCTaB Ha KOMOUHUPaHUS
doypax 3a pasnnogHu ToKadkm

%
Ingredients %

Maize 64.10
Soybean meal, solvent 44% CP 22.00
Sunflower meal 5.00
D-C-P (Dicalcium Phosphate) 1.60
Limestone 6.20
Salt 0.20
Vitamin Premix 0.50
Mineral premix 0.20
DL-Methionine 0.20
TOTAL 100.0
Chemical composition %
Metabolizable energy, MJ/kg 11.80
Crude protein 17.77
Crude fat 4.21
Crude fiber 5.41
Lysine 0.90
Methionine + Cystine 0.82
Calcium 2.75
Phosphorus, available 0.43
JOURNAL
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of the diet was determined by traditional Weende analysis. The metabolizable energy
was calculated according to WPSA, 1989 [21]. Vemoherb-T was supplemented to the
compound feed of the experimental group in a daily dose of 10mg/kg body weight for
a period of 12 weeks.

The blood for this study was taken from vena cutanea ulnaris at the end of the trial,
morning before feeding. The biochemical parameters in the blood serum
(triglycerides, total cholesterol, glucose, total protein and calcium) were measured
with Pentra 400 biochemical analyzer. The red and white blood cells, the erythrocyte
indices (mean corpuscular haemoglobin or MCH and mean corpuscular hemoglobin
concentration or MCHC) were measured by Angelov et al., 1998 [2]. The hemoglobin
concentration was determined by the cyanmethemoglobin method, the eosinophils

— by the method of Dunker, described by Christev, 2007 [5].

Statistical analysis of obtained results was performed by Excel 2000, single factor,
Anova program. Values are expressed as means + SEM.

RESULTS AND DISCUSSION

The triglycerides, total cholesterol, glucose, total protein and calcium values
measured in the blood serum of guinea fowl are shown in Table 2. The levels of total
triglycerides and total cholesterol in the blood serum of the treated birds were
significant lower (P < 0.05; P < 0.01 in male and female birds respectively) in
comparison with the control group. Similar date reported other authors in mice [6], in
bulls [14] and in poultry [7,8]. The Tribulus terrestris mode of action might be
explained with the enhancement of testosterone level, witch has a proved cholesterol
decline effect [12]. The cholesterol, witch synthesis is taken principally in the liver is a
precursor of all steroid hormones including the sexual hormones.

The serum glucose value in treated group was significant lower (P < 0.01; P < 0.001
in male and female birds respectively) compared to the control birds. Analogical
results have been obtained by Grigorova et al. [8] in hens given10 mg/kg body
weight/day Vemoherb T for a period of 12 weeks. The extract of Tribulus terrestris
reduces the serum glucose level perhaps by inhibiting gluconeogenesis [1,9].

It was found a significant enhancement of the serum total protein content in male and
female guinea fowl from experimental group (P < 0.001) in relation to the control
group. The established increase of serum total protein level in treated guinea fowl
was in agreement with the data of Petkova et al. [14], who observed higher serum
protein value in bulls fed Vemoherb-T supplemented diet in dose 3 mg/kg body
weight/day for 40 days. Probably the increased level of this parameter is due to the
main effect of protodioscin contained in Tribulus terrestris extract, witch is expressed
in improvement of vitality and metabolism [18].

The significant increase of calcium content in the blood serum of female guinea fowl
from the treated group might be explained with significant higher egg productivity of
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the treated group [13] as well as with the stimulating of calcium metabolism under the
influence of the tested herbal extract. It is widely accepted that egg productivity
correlates positively with blood estrogens level [4]. It is well known that estrogens
modulate calcium metabolism [16]. About the level of calcium in the blood serum
there is not difference between male guinea fowl from the both groups. Similar results
are reported by Grigorova et al. [7] in broilers’ parent given 10 mg/kg body weight/day
Vemoherb-T to the diet.

Table 2. Levels of triglycerides, total cholesterol, glucose, total protein and
calcium in blood serum of Guinea fowl

Tabnuua 2. Huea Ha TpurnuuepunaunTe, obLma xonecTtepon, rmko3aTa, oowms
NMPOTEUH W Kanuusi Npu TOKaykn

CONTROL GROUPE EXPERIMENTAL GROUPE
INDICES males females Males females
, . 1.66+ 0.03 1.54+ 0.01
Triglycerides, B B
mmol/L * *
T. cholesterol. ) 2.06+0.07 ) 1.71+0.02
mmol/L - *x
9.69+0.20 9.16+0.35 8.35+0.17
Glucose,
mmOl/L *k%k *% **k%*
) 37.16+1.74 70.2+2.80 67.6+2.37
Total protein,
g/L * k% k%% *k%*
Calcium 2.9340.03 4.70+0.09
’ 1.28+0.09 1.57+0.08
mmol/L o *k

Significant in each row: *- P <0.05; **-P <0.01; ***-P < 0.001

The hematological parameters in the blood of guinea fowl from the control and
experimental groups are given in Table 3. The hemoglobin level in the blood of
experimental guinea fowl from both sexes was significantly higher (P < 0.05; P < 0.01
in male and female birds respectively) than those of the control group. Similar results
were observed about number of erythrocytes (P < 0.01; P < 0.001 in male and female
birds respectively), about MCH (P < 0.001) and MCHC (P < 0.05; P < 0.01 in male
and female birds respectively).The positive effect of the tested product on
erythropoiesis could be explained by the fact, that protodioscin in the Tribulus
increases blood testosterone level and its transformation into dihydrotestosterone [3].
In turn dihydrotestosterone stimulates erythropoiesis, which leads to increase the
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hemoglobin level (see Figure 1).

In the current research was established significant increase of the leukocytes number
in the treated birds (P < 0.06; P < 0.01 in male and female birds respectively). The
experimental group had significantly lower number of eosinophils (P < 0.01; P <
0.001) compared to the control group. The leukocytosis and eosinopenia are
accepted as reliable indices of stress [5]. Therefore it could be suggested that the
observed changes in leukocytes and eosinophils in female experimental birds due to
their higher egg performance (P < 0.05) reported in our earlier investigation.

Bearing in mind that Tribulus terrestris extract has stimulating effect on the
reproducibility, we assume that it improves metabolic interaction. Ultimately leads to
the observed chances in our case.

Table 3. Main hematological indices in Guinea fowl from the both groups
Tabnuua 3. OCHOBHM KPBbBHM NoKasaTenu npy TokavykuTe oT ABETe rpynu

CONTROL GROUP EXPERIMENTAL GROUP
INDICES male female male female
132.00+ .57 160.00+0.81 168.0+0.69
3.20+0.04 3.81+0.07 5.92+0.09 6.24+0.06
26.30+0.56 20.43+0.38 23.98+0.50
Leukocytes,
x10%L * sk *k
77.61+1.93 69.35+1.08 56.78+0.71
41.25+0.94 42.0+0.51 23.2+0.78 26.9+0.56
MCH, pg
257.8+11.15 300.0+13.18
MCHC, g/L

* *%

Significant in each row: * - P < 0.05; ** - P < 0.01; *** - P < 0.001
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CONCLUSIONS

The supplementation of 10mg/kg body weight/day Vemoherb T to the mixture of
breeder guinea fowls for a period of 12 weeks decreased significantly the levels of
total triglycerides (P < 0.05), total cholesterol (P < 0.01) and glucose (P <0.01; P <
0.001 for male and female birds respectively) in the blood serum.

It was observed significant enhancement of the total protein- (P < 0.001) and calcium
(P < 0.01) values in the blood serum of the treated birds.

The addition of the tested phytoproduct increased significantly hemoglobin level (P <
0.05; P < 0.01 for male and female birds respectively), the number of erythrocytes (P
< 0.01; P < 0.001for male and female birds respectively) and leukocytes (P < 0.05;
0.01 for male and female birds respectively).

It was found, that the number of eosinophils decreased significantly in birds from the

experimental group (P < 0.05; P < 0.01 for male and female guinea fowls
respectively) in comparison to the control group.
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