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REFERENCE VALUES OF BLOOD BIOCHEMICAL PARAMETERS
FOR THE ZHABE TYPE KAZAKH HORSE IN THE SOUTHERN
REGION OF THE REPUBLIC OF KAZAKHSTAN

Abstract

The reference values for biochemical parameters in blood serum of the zhabe type Kazakh
horse are presented in this article. To obtain reference biochemical parameters, whole blood samples
of 50 clinically healthy adult zhabe-type horses of both sexes and raised on the free pasture of the
"Kalka" farm in Zhambyl region, Shu district, Baluan Sholak, were examined on an automatic
biochemical analyzer A15 (Biosystems, Spain). Biochemical results of zhabe type horses were close
to the established normal indicators. The levels of enzymes of the hepatobiliary system (aspartate
amintransferase, alkaline phosphatase), triglyceride content in horses of the zhabe type were 3-5
times higher than normal. Lower concentrations of albumin and zinc were found (22.22+3.67 g/
and 4.86+1.49 mmol/l, respectively), as well as creatinine concentrations within the lower normal
values (77.84+14.19 mmol/L). Therefore, reference intervals of biochemical blood parameters
(albumins, total protein, urea, uric acid, cholesterol, creatinine, bilirubin, triglycerides, glucose,
calcium, phosphorus, magnesium, iron, zinc, alkaline phosphatase, alanine amintransferase and
aspartate amintransferase) were determined for the zhabe type horse in the conditions of the
Southern region of the Republic of Kazakhstan, typical for the normal course of metabolic processes
in the body.

Key words: biochemical parameters, blood, serum, zhabe type horses, reference values,
intervals, mineral metabolism.

Introduction

Meat and milk horse breeding in the republic is represented mainly by zhabe (more than 34.0%
of the total number of horses in Kazakhstan), which are bred in all regions of the country. The priority
of herd horse breeding in Kazakhstan is determined by the presence of large natural pastures in areas
remote from large settlements, where there is an unlimited potential for obtaining high quality,
horsemeat and koumiss in conditions of low-cost production. Zhabe type Kazakh breed horses were
formed on the territory of Kazakhstan by natural selection under the influence of a harsh climate for
many years. Zhabe differ from most Kazakh horses in high live weight and relatively large
measurements (Fig. 1).
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Figure 1 - Karak stallion of the zhabe type Kazakh horse breed

In recent years, in the horse breeding of the Republic of Kazakhstan, the name “zhabe” has
been adapted for this type [1-3]. The Kazakh horse is polytypic: in the eastern region it is close to
the Mongolian horse, in the southern and southwestern regions to the Adaev horse, in Central
Kazakhstan to the steppe Kazakh horse (Fig. 2) [4]. Zhabe type Kazakh horses have a big head with
massive jowls, a developed powerful dental system and chewing muscles, which allows horses to
chew the coarse vegetation that they feed on. The neck of horses is fleshy and short, stallions have a
large fat layer, where a kind of nutrients “reserve” accumulates. Zhabe horses have a long and deep
torso, which is associated with a voluminous digestive tract adapted to the metabolizing of fiber feed.
Legs bony, strong, with short but thick fetlocks; these fetlocks protect the horse legs from injury
during the winter period. Covering hair (coat), mane and tail are well developed. Under favorable
pasture conditions, Zhabe horses accumulate large amounts of fat underneath the skin and inside the
abdomen (on the internal organs), these reserves are gradually spent to compensate for the lack of
forage in winter or drying of pasture vegetation during the summer. The genetic potential of zhabe
mares for live weight reaches approximately 485 kg, and stallions - 520 kg, which indicates the
possibility of their further improvement on this economically useful trait [3].

Their adaptive characteristics in relation to the conditions of the breeding area deserve high
attention. Stallions of this type have proven themselves as excellent improvers of local herd horses
of a productive direction in a wide variety of natural conditions from the desert to northern latitudes.
While the realities of the modern world where market relations dominate and only the highest quality
products are in demand, it is necessary to take measures to improve livestock products and become
competitive in the domestic and foreign markets. To do this, it is require to conduct breeding work
on a scientific basis using advanced technologies for care, maintenance, feeding and taking into
account the breed, productive characteristics and environmental and climatic conditions of animal
breeding. [4].
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Figure 2 - Zhabe type Kazakh horse [4].

Thus, previous research on zhabe horses has focused on conservation of breed, characterization
of genetic diversity, and study of meat productivity along with morphological and biochemical
parameters [5-6]. Studies of blood in herd horse breeding, in scientific and practical terms, are given
due attention, since by studying its composition one can most deeply understand the features of the
interior of animals and the biological essence of the ongoing processes. The conducted research
allowed to identify the main characteristics for the zhabe type Kazakh horses [7-11]. The study of
reference intervals for existing zhabe type Kazakh horses will help improve the management and
maintenance of their populations. Therefore, the purpose of this study was to determine the reference
biochemical parameters of blood for the zhabe type horse in the conditions of the Southern region of
the Republic of Kazakhstan, typical for the normal course of metabolic processes in the body.

Materials and methods

During the study, zhabe type horses were kept in the “Kalka” peasant farm of the Zhambyl
region, Shu area, Baluan Sholak rural district (Republic of Kazakhstan). The study included 50
clinically healthy adult horses (40 mares and 10 stallions). The age of the horses ranged from 3 to 8
years. Blood samples was collected from the jugular vein in the morning for one day in August 2021.
Sampling was carried out in accordance with the requirements of "On approval of the Rules for
sampling moved (transported) objects and biological material™, Order of the Minister of Agriculture
of the Republic of Kazakhstan dated April 30, 2015, Ne 7-1/393.

Determination of the biochemical parameters in horse blood serum was carried out on an
automatic analyzer A15 (Biosystems, Spain) using reagent kits from Biosystems (Spain). The
concentration of albumin, total protein, urea, uric acid, creatinine, bilirubin, cholesterol,
triglycerides, glucose, minerals (calcium, phosphorus, magnesium, iron and zinc), activity of ALP
(alkaline phosphatase) and transamination enzymes ALT (alanine aminotransferase) / AST (aspartate
aminotransferase) were determined in horse blood serum.
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Reference ranges of biochemical parameters with depending on the nature of the data
distribution during processing of the study results, were determined by parametric or non-parametric
methods of calculation using the Microsoft Excel 2013 application program [12].

The normality of data distribution was assessed using Shapiro-Wilk test; parameters with non-
normal distribution were normalized by the Box-Cox transformation [12-13]. The blood profile was
compared with reported control values for horses of foreign breeds [14-17] as an international
standard as there were no previous reports of blood biochemical analyzes for zhabe type horses with
a registered data.

Results and Discussion

In this study we established biochemical reference values for Zhabe horses and evaluated them
in the context of known reference values for other breeds horses in general.

This is the probably more full set of reference interval data reviewed for the Zhabe horse under
these conditions, although other studies have assessed the biochemical characteristics of horse blood
using study animals from distinct populations from around the world.

The experiments result demonstrated that the reference intervals of biochemical parameters in
blood of zhabe type horses were corresponded to the normal course of the processes of all types of
metabolism in the body of the animal. The data obtained will allow for effective biological correction
of the functional state of organs.

The biochemical parameters determined in this study are shown in Table 1. No differences in
blood biochemical data between the two sex groups (mares and stallions) were found.

Table 1 - Reference values of biochemical parameters of zhabe type horses

Parameters Zhabe type Kazakh horse (n=50) l\:?r:i??l
1 2 3
Albumin (g/l) 22,22+3,67 (14,89-29,56) 25-38
Alkaline Phosphatase (U/L) 622,63+224,25 (174,14- 70-227
1071,12)

Alanine aminotransferase (U/L) 12,34+4,18 (3,95-20,66) 2.7-21
Aspartate aminotransferase (U/L) 337,8+50,68 (236,44-439,16) 116-287
Bilirubin total (wmol/L) 10,08+4,49 (1,10-19,06) 5.4-51
Calcium (mmol/L) 2,7+0,23 (2,25-3,16) 2.6-3.3
Cholesterol (mmol/L) 2,59+0,26 (2,07-3,1) 1.8-3.7
Creatinine (umol/L) 77,84+14,19 (49,46-106,22) 77-175
Glucose (mmol/L) 4,96+1,13 (2,69-7,23) 3.5-6.3
Iron (umol/L) 19,84+5,73 (8,37-31,3) 13-23
Magnesium (mmol/L) 1,02+0,13 (0,76-1,27) 0.7-1.1
Phosphorus (mmol/L) 1,65+0,21 (1,23-2,07) 0.7-1.7
Total protein (g/L) 77,27+7,44 (62,38-92,16) 57-79
Triglycerides (mmol/L) 1,16+0,21 (0,75-1,57) 0.1-0.4
Urea (mmol/L) 4,84+0,75 (3,34-6,34) 3.7-8.8
Uric acid (umol/L) 73,82+17,39 (39,04-108,61) 59-95
Zinc (umol/L) 4,86+1,49 (1,87-7,84) 6.3-12 [15]

Data are expressed as mean £2 standard deviation (2SD) or intervals. Mean ranges from —
2SD to +2SD are indicated in parentheses, alkaline phosphatase, total bilirubin, aspartate
aminotransferase, magnesium and zinc ranges are calculated from normalized data using the
Box-Cox transformation [12]. These limits of the norm are indicated according to reference
materials [14-17].
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The reference ranges of these parameters in zhabe type horses were almost within the normal
range (Table 1). The concentrations of urea and uric acid of the zhabe type horses (4.84+0.75 mmol/L
and 73.82+17.39 umol/L, respectively) were within physiological norm, with the exception of
albumin (22.22+3.67 g/L) (Table 1). A decrease in aloumin shows a lack of protein at the initial
stage, and at first it is compensated by an increase in the amount of globulins [10-11]. However, in
our studies, the level of total protein is within the normal range, and small differences in indicators
can be explained by different conditions of animal management and feeding, including the
physiological characteristics of the breed [18-19].

The activity of aspartate aminotransferase (AST) was slightly higher in zhabe horses than the
physiological norm. An increase in the activity of alkaline phosphatase (ALP) in the entire group of
animals by 3-5 times was established. To find out the reason for the higher activity of alkaline
phosphatase, it is necessary to determine the activity of gamma-glutamyl transpeptidase to exclude
the pathology of bone tissue and liver. However, the reason for the somewhat higher levels of AST
and ALP in zhabe horses is unclear, perhaps due to the high fat concentration in the feed.

Serum creatinine in zhabe horses was in the lower range, and serum levels may reflect muscle
mass and daily exercise in small pastures.

Lipid metabolism is controlled in the blood by the concentrations of total lipids, total
cholesterol, low and high density cholesterol, triglycerides. Table 1 shows ranges of cholesterol and
triglyceride reference values. The cholesterol concentration was 2,59+0,26 mmol/L, which
corresponded to the normal limits. The levels of triglycerides (TG) in zhabe horses amounted to 1,16
+ 0.21 mmol/L, which exceeds the established norms by 2,9 times. A higher TG suggests a negative
energy balance. However, most of the animals were of moderate body weight and were not
overweight or malnourished.

To determine the balance of energy rations, it is necessary to assess the level of glucose, with
a lack of which the animal's body seeks to compensate for the energy deficit by fat consupmtion. In
this study, glucose levels corresponded to the normal limits (4.96+1.13 mmol/L).

The usefulness of the mineral nutrition of horses depends on the serum concentration of
calcium, phosphorus, magnesium, iron and zinc (Table 1). The concentration of mineral elements is
in the range of normal values. The exception was zinc with a content of 4,86 + 1,49 mmol/L, which
is 0.7 times lower than normal.

Thus, comparing the obtained results with the published reference intervals for biochemical
parameters of horse blood, no significant contradictions were revealed. It is difficult to determine
whether the differences point to a specific characteristic of the zhabe horse because the biochemical
parameters in blood of horses depends on various factors, including sex, age, season, breed, and area.
[20-23]. These results confirm that it is necessary to create intra-assay databases of reference ranges,
and the obtained values can be influenced by a number of factors - breed, housing and feeding
conditions, climatic features. Thus, the acquisition of data will allow for a retrospective analysis of
large data, obtained from intact animals and kept in equal conditions using the same analytical
methods. This discussion also highlights the importance of using current and recent reference
intervals for clinical assessment of veterinary cases.

Conclusions

The serum blood samples of zhabe type Kazakh horses breed, the reference intervals of
biochemical parameters characteristic of the normal course of metabolic processes in the body were
studied in the Southern region of the Republic of Kazakhstan. Differences in blood biochemical data
between the two sex groups (mares and stallions) were not found. The reference ranges of these
parameters in zhabe type horses were almost within the normal range. The concentrations of urea
and uric acid in zhabe type horses (4,84+0,75 mmol/L and 73,82+17,39 umol/L, respectively) were
within physiological norm, with the exception of albumin (22,22+3,67 g/L). The activity of aspartate
aminotransferase (AST) was slightly higher than the physiological norm in zhabe type horses. It was
also established that an increase in the activity of alkaline phosphatase (ALP) in the entire group of
animals by 3-5 times. The levels of triglycerides (TG) in zhabe type horses amounted to 1,16 + 0,21
mmol/L, which exceeds the established normal ranges by 2.9 times. The concentration of mineral
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elements is within the range of normal values. The exception was zinc with concentration of
4,86+1,49 umol/L, which is 0.7 times lower than normal range.

The analysis of reference intervals using the classical approach in comparison with the
indicated data in the literature revealed the comparability of their values, which can be considered
additional confirmation of the satisfaction of our results.

The calculated reference intervals of blood biochemical parameters characterizing the normal
course of protein, lipid-carbohydrate, mineral metabolism in the body of zhabe type horses will allow
preventing alimentary disorders and correcting the functional state of the body.

The obtained results enabled the establishment of biochemical reference values in the blood of
Zhabe horses that will in turn support clinical diagnosis and further research into horse physiology.
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KA3AKCTAH PECIYBJIUKACBIHBIH OHTYCTIK OBJIbICBIHJAFBI JKABE
TUOTHJAETT KA3AK KBIIKBICBIHBIH KAH BHOXUMMSIIBIK
MMAPAMETPJIEPIHIH PE@EHLUSLIBIK MOHIEPI

Anoamna

Makanaga Ka3akThIH JKaObl THII >KBUIKBI TYKBIMBIHBIH OHMOXMMHSIIBIK KOPCETKIIITEPiHIH
pedepeHcTiKk MoHAEpiH 3epTTey aepekTepi kepcetiired. XKamObut obnbicel, Ly aynansi, banyan
[omak aysu1aBIK OKpyTiHIAE OpHATAacKaH "Kanka" mapya KoKaabIFbIHIA €PKiH KalbUTBIM/IA OCKEH,
JeH1 cay TOJBIK >keTiiareH 50 Oac »kaObl TUII KBUIKbI TYKBIMBIHBIH OHelepi MEH aifbIpiapbIHaH,
ATAJIOH/Bl OMOXMMHUSIIBIK KepceTkimTepai amy yuria AlS (Biosystems, Mcmanus) aBTOMAaTThI
OMOXMMHUSUIBIK ~aHAIM3aTOPbIHAA KaH yiaruviepi 3eprrengi. KaObl THINTI  KBIIKBLIAPBIHBIH
OMOXWMISUTBIK ~ HOTHDKENepi  OCNTUICHTeH  KAJIBINTBI  KOPCETKIIITEepre  JKakblH  OOJIJIBL.
emaToOnmuapablk  Kyide (QepMeHTTepiHiH JeHreii (acmapraramMmuHOTpaHcdepasa, cinTim
docdaraza), TpUTIHLEPUATEPIIH MOIIEP] KaObl TUNTI KBUIKbIJIAPAA, KAJIBIIBITH KaFaanaan 3-5
ece JKOoFapbl 00Ibl. ATEOYMUH MEH MBIPBIIITHIH HEFYPIIBIM TOMEH KOHIIEHTPAIIUSCH! aHBIKTAJIIbI
(twicinme 22,22+3,67 1/ xoHe 4,86+1,49 MKMONB/T), COHIal-aK KpeaTHHUH KOHIICHTPAIUSCHI
KQJIBINTHl JKaraaablH ToMeHri MoHiHne (77,84+14,19 mxMonw/n) asbikTanael. Ockuiaiiiia,
Kazakcran PecnyOnukaceiablH OHTYCTIK ©HIpI KaFgailbiHAa »KaObl THUITI O KBIIKbUIAPIBIH
OpraHu3MJIETl 3aT ajaMacy IMPOIECTePIHIH KaJBIThl JKYPYlHE TOH, KAHHBIH OWOXUMHUSIIBIK
pedepeHTiK apaiblK KepceTKimTepi (anp0yMUHAEp, KalIbl aKybl3, MOUEBUHA, HECEM KBIIIKBIIBI,
KpeaTUHUH, OWiIMpyOWH, XOJECTepUH, TPUTIIMLEPUITED, TIIOK03a, Kajblui, ¢ochop, mMarHuii,
TeMip, MBIpbII, cinTull (ocdaraza, amaHMHaMUHTpaHc]epasa KoHe acmapTaTaMUHTpaHcdepasa)
AHBIKTAJIIBL.

Kinm co30ep: OUOXUMUSUIBIK KOpCETKIIITep, KaH, capbicy, JKabGe THUNOTI >KbUIKbUIAD,
AHBIKTAMAJIBIK MOHJIEP, MHTEpBAJIIAp, MUHEPAJIBI 3aT ajiMacy.
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PE®EPEHTHBIE 3HAUYEHUS BUOXUMHNYECKHUX NOKA3ATEJIEN KPOBH 1151
KA3AXCKOM JIOIIAJA TUIIA )KABE B I0JKHOM PETMOHE PECITYBJIMKH
KA3AXCTAH

Annomauus

B crathe mpezacTaBieHbl JaHHBIE UCCIIEIOBAHUM pePEpEeHCHBIX 3HAUYEHUN OMOXMMHUYECKUX
nokasareneit Kazaxckoii mopobl nomasei tui xabe. J[i1s monydeHus STaTOHHBIX OMOXUMHYECKUX
MokazaTenel ObUTM HCCIeJOBaHbl HAa aBTOMATHYECKOM OMOXMMHUYECKOM aHanmu3atope AlS
(Biosystems, Mcnanust) 00Opasiisl 1eJIbHOM KPOBH 50 KIIMHUYECKH 370POBBIX B3POCIIBIX JIOIIA IEH THIT
’Kabe oboux mosioB, BhIpanuBaeMbix Ha BoinbHOM Bbinace KX «Kamka» JXamObiickoi oOmacTw,
UYyiickoro paiiona, c.o. bamyan Illonak. buoxumuueckue pesynbraThl y jomraneii XKabe Obuim
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ONMM3KM K YCTAaHOBJICHHBIM HOPMAJBbHBIM IIOKa3aTeNsiM. YPOBHU (EPMEHTOB TeMaTOOMIHAPHOM
cUCTeMBI (acmapraraMuHOTpacH(pepas3a, menounas (ocdarasa), CoAepKaHUS TPUTIUICPUIOB Yy
Jonraei Tur xabe ObUTH BBIIE HOPMBI 3-5 pa3. beiin ycTaHoBIIeHBI 00JIee HU3KHE KOHIICHTPAIUH
anpOymuHa u mwHKA (22,22+3,67 1v/m1 u 4,86£1,49 MKMOIB/J, COOTBETCTBEHHO), a TaKXKe
KOHIICHTpAIlUK KpEeaTHHUHA B MPeesIax HIKHUX 3HaueHUu HopMHI (77,84+14,19 mxmons/in). Takum
oOpa3om, ObUTH oOmpeAenieHbl pedepPEeHCHbIC HHTEPBAIBl OMOXUMHUYECKHX I[TOKa3aTele KpOBU
(anpOymMHuHOB, O0OIIEro Oeika, MOYEBHHBI, MOYEBOH KHCIIOTHI, XOJIECTEPHHA, KpEaTWHUHA,
OmnMpyOrHA, TPUTIUICPUIOB, TIIFOKO3bI, KablUs, hocdopa, MarHus, xkene3a, IIUHKA, MIeTOYHOMI
docdaraspl, amaHuHaMUHTpaHChEpa3bl U acmapTaTaMUHTpaHcepasbl) IS JIOMAA THI kabe B
ycnoBusix FOxHoro pernona PecnyOnmuku Kaszaxcran, xapakTepHBIX Ui HOPMAIbHOTO TEYCHHS
OOMEHHBIX TPOIIECCOB B OPraHU3ME.

Knioueevle cnosa: 6MOXMMUYECKHE IOKa3aTeId, KPOBb, CHIBOPOTKA, Jiomanu Tum JKabe,
pedepeHCHbIC 3HaYCHNU s, HHTEPBAJIbl, MUHEPAJIbHBII OOMEH.

28


https://doi.org/10.37884/4-2022/04
mailto:nurlan.s@kaznaru.edu.kz

