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OENoK TMeH WMMYHOTJIOOYJIMHIEPAIH MOIIIepIH auTapibIKTail KOFapbUIaTaThIHIBIFEl TOXKIpUOE
JKYpri3y OapbIChIH/1a aHBIKTAJIbI.
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INFLUENCE OF PITUITARY CYTOTOXIC SERUM ON THE DINAMICS OF
IMMUNOGLOBULIN COMPOSITION OF BLOOD SERUM OF CALVES

Annotation

Introduction calves stimulating the pituitary cytotoxic dose of the serum markedly
activates humoral factors of nonspecific resistance of the organism calves, as evidenced by a
significant increase of the quantitative values of total protein and immunoglobulins in the blood
serum.
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THE IMPACT OF FUNCTIONAL FEED ADDITIVES TO CHICKENS

Annotation

This study was designed to investigate the influence of basic diets supplemented with a
clay product of zeolite on growth performance and hematologic indices in broiler chickens. In
experiment 1, 21 one-day-old chickens were randomly divided into 3 groups with 7 chickens
each. In experiment 2, 21 one-day-old male chickens were randomly allocated into 3 groups
consisting 7 chickens each. The diets were fed from 1 to 42 days of age. The results showed that
zeolite supplementation could increase body weight gain and hematologic indices. The apparent
digestibility values of crude protein and gross energy were significantly increased by zeolite.

Key words: broiler, growth performance, hematologic indices, zeolite, feed additives.

Introduction

In the poultry industry, feed additives and antibiotics have been used worldwide more than
50 years to enhance growth performance as well as to prevent infection of pathogens and disease
[1,2].

According to establishments of British scientists S. Davis and M. Dryden, in Europe more
than 25 thousand people dead from antibiotic resistant to antibiotic treatment annually. And
further, the situation will be worse. In 20 years, new strains of tuberculosis and Escherichia coli
become incurable. It is no accident that the last class of antibiotics was developed about 30 years
ago; scientists understood the hopelessness of this path. Uncontrolled use of antibiotics in pursuit
of high results leads to the resistance of pathogenic and opportunistic microorganisms to
antimicrobial agents, which is a time bomb for humans and leads to a significant deterioration in
the quality of food. World Health Organization (WHO) report for 2013 shows that there are
countries in which up to 50% of the population does not respond to antibiotics in the treatment of
many bacterial diseases [3].
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In developed countries of Europe, since 1997, the use of antibiotics in animal feeding has
been restricted, and since 2006, 8 countries have completely banned their use as growth
stimulants. Sweden stopped using them since the late 1980s. During this period, this country has
become the only one where poultry meat is received without salmonella [4].

The silicate minerals such as zeolite, attapulgite, kaolinite, smectite, and sepiolite are found
to be effective as non-toxic, cheap, ecologically advantageous and affordable materials based on
their high-sorption capacity and ion exchanges properties. So they are widely used in many fields
of industry, agriculture, environment protection, sanitation, veterinary medicine, and animal
nutrition [1-3]. The zeolite of Ca, Mg, Fe, Na and other macro-microelements is rich. Having
ion-exchange properties, it gives these elements to the body of animals and birds. The main types
of natural zeolites are used in poultry farming, veterinary medicine, food preparation and
medicine: 1) ion exchange and 2) adsorption [5].

Zeolites are crystalline, hydrated aluminosilicates consisting of three-dimensional
networks of SiO,, and AlO,, tetrahedral, linked by the sharing of oxygen atoms [6]. They have
the ability to exchange constituent cations without major change of structure and to lose and gain
water molecules reversibly. It has been reported that zeolites contains lots of major and trace
elements which are essential for the growth of aquatic animals, livestock and poultry. These
elements are in an ionic state and can be released to these animals for improving their health
conditions [7].

Several studies have proved the non-toxicity of zeolites for laboratory animals: in the
amount of 5% on digestion processes confirmed the positive effect on the digestibility of feed [8].

Analysis of anatomical and morphological data showed significant changes on the part of
the digestive tract. The laying hens that received the zeolite showed an increase in the length of
the intestine, as well as a sharp increase in the mass of the liver and heart. An increase in the
mass of the intestine when feeding similar natural aluminosilicates is noted by a number of
authors. Analyzing the data of the relative mass of the digestive organs to the body weight, there
was also an increase in the intestinal mass in the males that received 1-5% zeolite in the diet. The
maximum increase was 16.7% in the group of males, who received 3% zeolite from the main
diet [9].

Positive data obtained by feeding zeolites can be interpreted as a consequence of the
adsorption capacity of zeolites over ammonium ions and other ions. The adsorption mechanism
removes excess liquid from the gastrointestinal tract, prevents diarrhea and indigestion, changes
the acidity of the environment, and so on [10].

According to the histological study, it was found that the increase in the thickness of the
intestinal wall was due to the muscular membrane. In the group of males that received 3% zeolite,
the thickness of the muscle shell was greater than in the control. Based on the obtained data, the
hypertrophy of smooth muscle cells should be considered the main and most important
phenomenon in the process of compensation of the muscular shell for the introduction of
different concentrations of zeolite [10].

The aim of this study was to examine the impact of basal diets with adding a clay product
of zeolite on growth and hematologic indices in broiler chickens.

Materials and methods

Birds used in this research were purchased from a commercial hatchery of poutry farm
Allele-Agro and were kept in a room of the vivarium of Veterinary Department of Kazakh
National agrarian university. In total were twenty one one-day-old healthy male Arbor Acres
broiler chickens with an average initial body weight of 46.29+0.16 g (mean+standard error of the
mean [SEM]). Chickens were randomly allocated into three groups consisting of seven chickens
in each.

The zeolite used in this study was provided by «Taza-Su» organization (Almaty,
Kazakhstan). All birds were fed with a starter diet from 1 to 21 days followed by a grower diet
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from 22 to 42 days. The ingredients and nutrient levels of basal diets were formulated to meet

the NRC (1994) nutrient requirements of broiler chickens. The control group was fed with

maize-soybean basal diets. The first experimental group was given a basal diet with the addition

of 2% zeolite and the second experimental group was given a basic diet with the addition of 1%
zeolite.

The birds were placed in wire cages in a three-level battery and housed in a room, which
was controlled at a brooding temperature of 35°C from 1 to 3 days and then gradually decreased
to 22°C by 1°C to per 2 days. Continuous light was maintained during the whole experimental
period. Birds were allowed free access to mash diets and water. At 21 and 42 days of age, one
bird per cage was randomly selected and weighed.

The blood samples were taken from a wing vein puncture and serum were separated by
centrifugation at 3,900xg for 15 min at 4°C. Serum samples and blood were analyzed on the
Automatic Hematologic Analyzer MS 4/5. Studies of hematological and biochemical parameters
of blood serum and blood of chickens were conducted in the laboratory “Green Biotechnology
and Cell Engineering” of Kazakhstan-Japan innovation center.

Results and discussion

Hematologic parameters in all groups corresponded to physiological norms for chickens of
diurnal and twenty one days old. As shown in table 1, biochemical parameters of blood serum of
chickens in both experimental groups were higher compared to the control group.

Table 1. Hematological and biochemical parameters of blood serum of chickens

Unit of Groups, (m+ SEM)
Index = - = -
measurement Control 1” experimental 2™ experimental
Hemoglobin g/L 57.1+0.19 59.6+0.19 58.4+0.18
Number of 10"2/L 3.3+0.12 3.540.11 3.440.10
erythrocytes
Hematocrit % 33+0.14 37+0.17 36+0.16
Total protein g/L 32.1+£0.32 35.240.27 33.6+0.31
Calcium mmole/L 2.43+0.14 3.21+0.11 3.12+0.12
Phosphorus mole/L 1.03+0.01 1.32+0.02 1.21£0.02

In all experimental groups was observed an increase in hemoglobin level, the maximum
level was detected in the first experimental group (59.6+0.19 g/L). The number of erythrocytes is
also higher in the experimental groups than in the control. In first experimental group the number
of erythrocytes was 3.5+0.11*10'%/L, in second experimental group the number of erythrocytes
was 3.4+0.10%¥10'%/L, while in control group this parameter showed 3.3+0.12*10'%/L. The
maximum increase is observed in the first experimental group. The content of total protein in
first experimental group was 35.2+0.27 g/L, which was higher than in control (32.1+0.32 g/L)
and second experimental groups (33.6+0.31 g/L).

The results of biochemical parameters (the content of minerals) in experimental groups,
which received 2% zeolite in addition to basic diet, were higher compared to control group. The
content of calcium in second experimental group was 3.12+0.12, which is in average greater for
0.69 mmole/L. The maximum indices showed in first experimental group (the content of calcium
was 3.21+0.11 mmole/L and the level of phosphorus -1.324+0.02 mole/L).

Some decrease in chickens' safety in the first experimental group can be explained by the
fact that the use of zeolite mineral additive is recommended from 10-15 day old age for
agricultural birds. Hematologic indices in the first and second experimental groups have a
significant increase with respect to control. This proves the high biological activity of zeolite.
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Conclusion

According to the results obtained, it can be argued that 2% supplement of zeolite favorably
influences the hematological indicators of the claws. These improvements are achieved due to
the normalization of the intestinal micro flora and the properties of ion exchange of zeolite.
Proceeding from the received data and considering that the mineral additives of zeolite are cheap,
natural and safe food additives, it is possible to recommend the use of zeolite in poultry farming.
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Kanraii A.A., bexOepren A.T.

BO3JIEMCTBUE ®YHKIIMOHAJIbHBIX KOPMOBbIX JJOBABOK JIJIS
HBIIINIEHOK

AHHOTALIUSA

B nannoit paboTte ObUTH HMCCIIEIOBAHBI BIAUSHUSA 0a30BBIX TUET, JOTIOJHEHHBIX IICOJIUTOM
Ha TOKa3aTeld POCTa W TeMaTOJOTHMYECKHE ITOKa3aTelld y UBIIAT-OpoiinepoB. Pe3ymbTaTs
MoKa3aiM, 4YTo J00aBKa IICOJUTA MOXET YBEIUYUTh T'€MATOJIOTHUYECKHUE ITOKa3aTeIH.
3HAUUTENbHBIE TOKA3aTeNId YCBOSIEMOCTH CHIPOTO Oelika W OOIIel dHEepruu ObLTH yBEIUYCHBI
LIEOJIUTOM.
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Knioueswie cnosa: Opoiinep, MpOU3BOIUTEIBHOCTh POCTA, T€MATOJIOTMYECKUE MTOKa3aTeNH,
LIEOJIUT, KOPMOBBIC T00ABKH.

Kanraii A.A., bexOepren A.T.
TAVBIK YIIIH ®YHKIIMOHAJIABIK )XEM KOCITAJIAPBIHBIH ©CEPI

AHHOTAIUA

byn kymbicTa LeonuTIeH OalbITBUIFAH TUETaHBIH OpOWIep TaybIKTapbIHBIH ©CY JKOHE
TeMOTOJIOTHSIIBIK  KOPCETKIMTepiHe ocepi 3eprrenreH. HoTwkenep amerara LEOJTUTTI KOCY
KOPCETKIITEP/AiH >KOFapblIayblHA ajblll Kelyl MYMKIH €KeHiH KkepceTTi. HopybI3ablH koHE
YKAJITBI PHEPTUSHBIH CIHIPLTYl IIEONUTICH alTapIIBIKTa apTTHI.

Kinm ce30ep: Opoiinep, ecy OHIMIIIIT, T'eMaTONOTHsIIBIK KOPCETKIIITEep, ICOJHT,
JKEMILOIT KOCTIaJIaphl.
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Ka3zaxckuii nayuonanvHwlii acpapHulil yHugepcumem. 2. Aimameol

KPAEBBIE OCOBEHHOCTHU DITM300TOJIOT M CUBMPCKOM A3BBI U
I'EOMHOOPMAILIMOHHBIE KAPTOI'PA®IPOBAHUE CUBUPESSBEHHBIX
3AXOPOHEHNUN HA TEPPUTOPUU KbI3bIJIOPJMHCKOU OBJIACTHU

AHHOTAIUA

B crarbe npuBeaeHb! pe3yIbTaThl aHAIN3a SIMU300TUYECKON CUTYAIMH TI0 CUOMPCKON s3Be
JKUBOTHBIX M TE€OMH(GOPMALMOHHBIX KapTorpadupoBaHHKM CHUOUPES3BEHHBIX 3aXOPCHEHMHU Ha
tepputopuu Kei3puiopauncoit oomactu PK.

Kniouesvte cnosa: Cubupckas s3Ba, oyar, HeOIAaromoay4YHbld MYHKT, CKOTOMOTHIIbHUK,
MOHMTOPHUHT.

Beenenue

Ha Tteppuropun PecnyOnmuku Ka3zaxcran cpeanm CenbCKOXO3SIMCTBEHHBIX KMBOTHBIX
eXKerogHo peructpupyercs Oonee 30 ciydaeB 3a0osieBaHUs CHOMpPCKOM si3Bod.  MHorma
OTMEYAIOT 3apakeHue 3Toi mHpekuued u moaeld. B nemsx npodumakTuku cuOUPCKOM S3BBI
MIPOBOJSATCST €XKETOAHbIE NMPOPUIAKTUYECKUE MPUBUBKU JKUBOTHBIX. OJHAKO, 3TH MEphl A0
HACTOSILET0 BPEMEHH HE YIYUIIMIN 3MH300THYECKYI0 cUTyaruio o 6onesnu [1, 2]. Haubonee
BOCITPUUMYHUBBIMHU K CHOUPCKOM 13B€ CUMTAIOTCS ToMantHue KuBOTHbIe — KPC, oBIIbI, OYHBOJIBI,
JIOIa U, OCJIbI, OJICHU U BepOmobl. cTouHnKamMu BO30yIUTENs HHPEKIUH SBIISIOTCS OOIbHbIC
xuBoTHbIe. DakTOopamu ero mnepenayd — TPYNbl KUBOTHBIX, KOHTAMHUHUPOBAHHBIE 3TUM
BO30yaMTENEM, TIOYBA, KOPMa, BOJIA, HABO3, MOACTUIIKA, TPEIMETHI YXOa 3a )KUBOTHBIMHU, CBHIPbE
U TPOAYKTHl >KMBOTHOTO TNpOHCXOkJeHus. llepeHocunkamu BO30OyaMTENs] MOTYT OBITh
IJIOTOSITHBIE JKUBOTHBIE, ITHUIIBI, KPOBOCOCYIIME HACEKOMBIE |3, 4].

Cubupckas si3Ba OTHOCUTCSI K TMOYBEHHOW HMH(MEKIHMH, MO3TOMY 3apa)K€HHE MPOUCXOTUT
yale Ha MacTOWIIax aJUMEHTAPHBIM IyTeM M PETUCTPUPYETCS Yallle BCEro B JICTHHH MEPUOJ,
pexxe 3UMOM MpH MOEJaHWM >KMBOTHBIMH  MH(UUIUpPOBaHHOTO Kopma. Otmedaercs
CTallMOHAPHOCTH OOJIE3HH. OIMU300THUYECKas CHUTyallus IO CHOMPCKOW $53BE€ JKUBOTHBIX B
otaenbHbIX pernoHax PK, B Tom umucne Kv3pumopauHckoi, 0071acTH, OCTaeTCs HE JOCTATOYHO
U3Y4YEHHOM.
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