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HEMATOLOGICAL AND BIOCHEMICAL PROFILES OF YOUNG AKZHAIK
MEAT-AND-WOOL SHEEP AT 4 AND § MONTHS

Abstract. Hematological parameters are widely recognized as indicators that partially
reflect the breeding value, adaptive capacity, and productive qualities of farm animals. In this
study, we investigated blood morphology and serum biochemical traits of Akzhaik meat-and-
wool lambs during the fattening period at 4 and 8 months of age. The experimental design
included three linebred groups—BALI-1395, selected for greater live weight; BAK-4087,
selected for longer fleece; and related group No. 7082—together with a non-linebred control
group. All measured hematological and biochemical values were within the established
physiological ranges for sheep. Among the groups, lambs of the BALI-1395 line displayed the
highest red blood cell counts and hemoglobin concentrations, as well as increased levels of
serum total protein, calcium, and phosphorus. Animals from the other linebred groups also
outperformed controls, showing more favorable blood indices. These findings confirm that
linebreeding contributes to improved physiological and productive potential compared with
non-line animals. The results not only demonstrate the genetic advantages of linebreeding but
also emphasize the importance of using hemato-biochemical markers as reliable selection
criteria for the sustainable development of sheep husbandry in Kazakhstan and Russia.
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FEMATOJIOTUSLJIBIK "KOHE BUOXUMMUSLIBIK CUITATTAMAJIAPBI

Anoamna. T'emaronorusuibik Oenrijiep iniiHapa MaJiJIbIH acbUl TYKBIMJIBIK KYHJIBUIBIFbI
MEH eHIMIuUNriH kepcetemi. bi3 4 koHe & alnbIK KacTarbl AKXKAWBIK €T-)KYH TYKBIMJIBI
KO3bLIapIarel KaH MOP(OIOTHICHIH jkoHe Capbicy OMOXHMHUSICHIH OaraiaablK. YIII ChI3BIKTBIK
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ton 3eprrenai — BALI-1395 (ynken Tipi maccacel 6ap), BAK-4087 (y3bIH pyHa amy yIiH
taHaanran) xoHe Ne 7082 TybICTBIK TON, COHIAH-aK CBI3BIKTHIK eMec Oakblnay ToObI. bapibik
OJIIIEHI'eH KopceTKimTep (PU3HONOTHANBIK HOpManap wierinae Oonasl.  bammu-1395
KO3bLIApbIHIA SPUTPOLIMTTEP MEH IreMOTJIOOMHHIH €H KeIl Meuiepi 00//bl, COHBIMEH KaTap
KaH capbICyBbIHAAFBI JKAJMbl aKybl3, Kalabluil xkoHe (ocdop xem Oomnnel. backa 3aybITTBIK
JKENUIepaiH KO3bUlaphl Oa OakpUlayZaH acblll TYCTi, Oy TYKBIMCBI3 >KaHyapiapMeH
CaJIBICTBIPFAH/A ChI3BIKTBIK TONTAFbI KaHYyapIap/IblH JKOFAPbl OHIM/ILIIIH KOpceTe/Il.
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TEMATOJIOTHYECKUE U BUOXUMHUYECKHUE XAPAKTEPUCTUKH
MOJIOJTHSIKA AKJKAMKCKHX MSICO-IIEPCTHBIX OBELL B BO3PACTE 4 U1 8
MECSIIIEB

Annomayua. I'eMaToNIOrHYecKue MPU3HAKH YaCTHUHO OTPAXKAIOT MJIEMEHHYIO IIEHHOCTB
U IIPOJYKTUBHOCTEL CKOTA. Mbl oueHWIM MOPGOI0ruo KPOBH U OHOXHMUIO CHIBOPOTKU Y SATHAT
MSICO-IIIEPCTHOM MOpoabl AKKaWK Ha OTKOpME B Bo3pacTe 4 u 8§ MecsAleB. beliH U3yueHbl TpH
muneiHbie rpymnsl — BALI-1395 (¢ 6onbueii xkuBoit maccoit), BAK-4087 (otoOpanHbie J1is
MOJYYEHHS JUIMHHOTO pyHA) U poAcTBeHHas rpynmna Ne 7082, a Takke KOHTpoJIbHAs TpyIIna,
He SBISIONIascd INUHEHHOH. Bce uW3MepeHHBIE MMOKa3aTenu HaXOAWINCh B Tpeaenax
(pusnonoruyeckux HopM. Y srasaT nopoiabl BAJIM-1395 Obu10 camoe BBICOKOE KOJIMYECTBO
IPUTPOLIMTOB M TreMoryiodMHa, a Takke Oouibiie oOuiero Oenka, kKaibius v ¢ocdhopa B
CBIBOPOTKE KPOBH. SITHATA IPYTrUX 3aBOJCKUX JTMHUH TAKKE MTPEBOCXOIMIIA KOHTPOIbHBIX, YTO
CBHCTENLCTBYET O Ooyiee BBICOKOH MPOAYKTHMBHOCTH >KHBOTHBIX JIMHEHHOW TpYyNIbI MO
CPAaBHEHHUIO ¢ OECIOPOIHOM.

Knrouesnle cnoea. akxkaukckas Iopoja; TeMaTONOTUST; SPUTPOLUTEL; JICHKOIMTHI;
remorsio0uH; KaibLuii; Gocdop.

Introduction. Blood morphology and biochemistry are informative indicators of
metabolic intensity and overall physiological status. As a fluid connective tissue, blood supports
trophic, transport, respiratory, regulatory, and immune functions. Its composition varies with
age, sex, diet, housing, season, and physiological state. Breed- and line-specific differences in
blood parameters are often heritable and may serve as early markers for predicting meat and
wool performance. Expanding selection criteria to include interior traits—protein fractions and
mineral metabolism—enhances breeding assessment. Recent studies have shown that
hematological and biochemical traits are closely associated with productive and adaptive
capacities in sheep, goats, and cattle, making them valuable indicators for evaluating genetic
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progress [1,2,3]. In addition to their role in animal health monitoring, blood parameters are
increasingly considered in animal selection programs. For example, higher levels of
hemoglobin and red blood cells are linked to better oxygen transport and improved growth
rates, while serum proteins and mineral elements play a key role in immunity and tissue
development. Linebreeding, which aims at fixing desirable traits within a population, has been
proven to enhance certain physiological characteristics. However, the degree of improvement
largely depends on the genetic background and breeding goals of each line [4,5].

The Akzhaik meat-and-wool breed, developed in Kazakhstan, is known for its dual-
purpose productivity, providing both high-quality meat and fleece. Yet, limited studies have
focused on the detailed hemato-biochemical characterization of this breed under different
breeding strategies. This research aims to fill this gap by comparing three linebred groups with
a non-linebred control, evaluating their hematological and biochemical profiles at critical
fattening ages—4 and 8 months. The findings are expected to provide practical insights for
breeders and contribute to refining selection criteria for improving both physiological resilience
and productivity.

Materials and Methods.Four groups of Akzhaik ram lambs under fattening were
formed: (1) BALI-1395 (greater live weight); (2) BAK-4087 (long-fleece selection); (3) related
group No. 7082; (4) non-linebred control. Blood was drawn from the jugular vein in the
morning before feeding. Standard hematology (erythrocytes, leukocytes, hemoglobin,
hematocrit, erythrocyte indices) and serum biochemistry (total protein, inorganic phosphorus,
calcium, carotene, reserve alkalinity) were measured; serum protein fractions (albumin;
globulins with o/f/y distribution) were also determined. At both 4 and 8 months, 10 lambs per
group were sampled [6]. Animals were raised under semi-intensive conditions in the Samara
region. Feeding was based on hay, silage, and concentrates, balanced to meet the nutritional
requirements of growing lambs. Clean water and mineral licks were provided ad libitum.
Housing included well-ventilated barns with access to outdoor paddocks, ensuring natural light
and controlled microclimate. Veterinary supervision was carried out regularly, and all lambs
were clinically healthy throughout the trial.

Hematological parameters were measured using an automatic hematology analyzer
calibrated for ovine blood, while serum biochemical indices were determined by

spectrophotometric and colorimetric assays. Protein fractions were separated using
electrophoresis. All data were statistically processed using standard software packages. Mean
values and standard errors were calculated, and significance of differences between groups was
determined by ANOVA followed by post-hoc tests at p < 0.05.

Results and Discussion

Table 1. Hematological parameters at 4 months (mean £ SEM)

Index BALI-1395 BAK-4087 | Related No. 7082 Non-line

RBC, million/mm? 10.62 +£0.30 | 9.68 £0.23 9.05 +£0.27 8.09+0.21
WBC, thousand/mm?® | 7.86 £0.54 7.74 £0.27 7.65+0.24 736 £0.31
Hemoglobin, g/L. 10.96 £0.14 | 10.01 £0.22 9.86 +0.19 8.96 +0.13
Hematocrit, % 3788+ 1.13 | 36.77+1.16 37.06 £ 0.98 36.62 £ 0.96
Hb per RBC, pg 10.28 =0.31 | 10.21 +£0.22 10.14 £ 0.24 10.10 £ 0.36
MCV, um? 36.17+0.10 | 36.86 £0.16 37.12+0.44 36.44 + 0.44
MCHC, g% 28.86 +0.42 | 27.03 £0.29 24.76 + 0.62 24.88 +0.81
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At 4 months of age, lambs from the BALI-1395 line showed significantly greater red
blood cell (RBC) counts and hemoglobin levels compared to non-linebred controls. This
suggests that genetic selection for higher body weight is accompanied by improved oxygen-
carrying capacity, which may directly support enhanced growth performance. Leukocyte counts
and hematocrit values were within physiological ranges and did not differ significantly among
groups, indicating that immune status remained stable across genetic lines. However, the higher
mean corpuscular hemoglobin concentration (MCHC) observed in BALI-1395 provides further
evidence of superior erythropoietic activity.

Serum biochemical parameters revealed that BALI-1395 lambs also had the highest total
protein, calcium, phosphorus, and carotene levels. Elevated protein fractions—particularly
albumin and y-globulins—reflect both improved nutritional status and stronger immune
competence. This finding is consistent with previous reports on other sheep breeds, where
superior productive traits were linked to higher serum protein concentrations [7,8].

By 8 months, differences between groups persisted, although the relative magnitude of
change varied. RBC and hemoglobin remained significantly higher in BALI-1395, confirming
a sustained physiological advantage in oxygen metabolism. Serum protein levels decreased
slightly with age across all groups, reflecting the natural progression of growth and metabolism,
yet linebred lambs still maintained higher values than controls. Calcium and phosphorus
concentrations were also higher in BALI-1395, suggesting more efficient mineral utilization,
which is critical for bone development and wool growth.

The shift in protein fractions with age—decreasing albumin and increasing globulin
proportions—was consistent with normal immune system maturation. The highest absolute
levels of both albumins and globulins were recorded in BALI-1395, indicating superior protein
metabolism and immunological resilience. In contrast, control lambs exhibited lower values,
which may predispose them to reduced adaptability and productivity.

Overall, the results clearly demonstrate that linebreeding exerts a positive influence on
hemato-biochemical profiles. The BALI-1395 line, in particular, showed consistent superiority
across key physiological indicators, which strongly correlates with their enhanced growth and
productive potential. These outcomes align with the principle that interior traits can be used as
reliable predictors of external performance, supporting their use in selection programs [9,10].

Table 2. Serum biochemistry at 4 months

Index BALI-1395 | BAK-4087 | Related No. 7082 Non-line
Total protein, g/L 88.1+0.15 | 76.7+0.21 74.4+0.10 72.3+0.13
Phosphorus, mg% 4.58£0.08 | 4.47+0.07 441 +0.06 4,22 +£0.03
Calcium, mg% 12.17+0.22 | 11.36 £ 0.31 11.27+0.36 10.60 +0.26
Carotene, mg/L 0.373+0.01 | 0.361 £0.01 0.328 +0.02 0.308 +0.01
Reserve alkalinity, cm® | 56.62 +0.46 | 55.78 +0.42 55.56 +£0.38 55.46 + 0.44

All variables were within physiological limits. BALI-1395 showed the highest total protein,
calcium, phosphorus, and carotene; reserve alkalinity was close to reference values across
groups and highest in BALI-1395. [7].

Table 3. Serum protein fractions at 4 months

| Index | BALI-1395 | BAK-4087 | Related No.7082 | Non-line |
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Total protein, g/L 88.1 £0.15 167+ 0.21 74.4+0.10 723 £0.13
Albumin, g/L 48.6 +0.41 42.0+0.38 40.3+0.44 39.0 £0:37
Albumin, % 55.2+0.46 54.8+0.32 543 +0.42 54.0 +0.38
Globulins, g/L 39.5+£0.41 34.7+0.37 34.1+£0.43 33.3+0.37
Globulins, % 44.8 £ 0.46 45.2 +0.33 457+ 042 46.0 = 0.38
a-globulins, g/L. 12.2+0.80 12.6 £0.43 11,8 0,32 10.8 £ 0.35
B-globulins, g/L 9.3+0.86 8.7+0.31 8.5+0.36 8.0+0.39
v-globulins, g/L 18.0+1.16 13.4+0.88 13.8 +0.41 14.5 +0.42

Table 4. Hematological parameters at 8 months

BALI-1395 exhibited the highest absolute albumin and globulin concentrations; y-globulins
were particularly elevated, suggesting stronger immune competence.

Index BALI-1395 | BAK-4087 | Related No. 7082 Non-line
RBC, million/mm? 9.64+0.38 | 9.32+0.41 9.03 +0.32 8.87 +0.44
WBC, thousand/mm? 7.67+£0.22 | 7.61£0.18 7.54+0.24 742 +0.19
Hemoglobin, g% 12.7+0.17 12.6 £ 0.22 11.6 +0.19 11.0 +0.24
Hematocrit, % 36.7+1.13 36.4+1.17 36.1 £1.20 358+1.11
Hb per RBC, pg 13.4+0.31 13.1 £0.33 12.8 £0.28 12.7 £0.37
MCV, pm? 36.8+0.10 | 36.4+0.09 36.2+0.11 36.4+0.13
MCHC, g% 29.1+040 | 283 +0.38 28.1+0.42 27.8+0.41

Table 5. Serum biochemistry at 8 months

At 8 months, BALI-1395 retained significant advantages in RBC and hemoglobin (color index
=~ 1.27), indicating higher red-ox intensity and likely better growth potential.

Index BALI-1395 | BAK-4087 | Related No. 7082 Non-line

Total protein, g/ 83.3£0.23 | T5.2+0.18 208012 71.3+£0.21
Phosphorus, mg% 5.12+0.07 | 4.82+£0.06 491 +0.09 4.81+0.08
Calcium, mg% 11,85:£0.23 | 11.62+0.32 11.43 +0.36 11.22 £0.28
Carotene, mg/L 0.356 £0.01 | 0.357+0.02 0.344 £ 0.01 0.338 £0.02
Reserve alkalinity, cm® | 55.16 +0.52 | 54.87 + 0.48 54.42 +0.41 54.16 £ 0.50

Table 6. Serum protein fractions at 8 months

Relative to 4 months, total protein and calcium slightly decreased, phosphorus slightly
increased, and reserve alkalinity remained within normal limits with a small reduction—likely
reflecting feeding and metabolic specifics during this phase. [8].

Index BALI-1395 | BAK-4087 Related No. 7082 Non-line
Total protein, g/L 833 £0.23 75.2.4 0,18 73.8+0.12 713 £0:21
Albumin, g/L 39.4 +£0.33 359+041 359437 33.4+0.28
Albumin, % 4734+ 0.44 47.8+ 041 48.6 +0.39 46.9 + 0.42
Globulins, g/L 43.9 +0.36 39.3+0.31 37.9+0.33 37.9+£0.35
Globulins, % 52.7 £ 0.44 52.2+0.41 51.4+0.39 53.1+£0.42

Ne3 (35) 2025 https://ojs.wkitu.kz/

410



BKUTY XABAPHIBICHI. FouibiMu #KypHai ISSN 2706-6266

BECTHUMK 3KHUTY. Hayunsrii :xypuan ISSN 3007-1062
BULLETIN OF WKITU. Scientific journal ISSN 3007-1070
a-globulins, g/L 14.6 + 0.80 13.3+0.49 126 £041 12.1+0.41
B-globulins, g/ 11,5 £0771 10.2 +£0.33 9.1 +0.39 8.7 =0.37
v-globulins, g/L 17.8 +£0.98 15.8+1.11 16.2+0.91 17.1 +£0.56

With age, albumin percentage decreased and globulin percentage increased across all
groups. Absolute albumin and globulin levels were highest in BALI-1395, whereas the relative
globulin share was greatest in controls. [9,10].

Conclusion. The present study evaluated hematological and biochemical parameters of
Akzhaik meat-and-wool lambs at 4 and 8 months of age, comparing three linebred groups with
a non-linebred control. Across both ages, all parameters remained within physiological limits.
However, linebred lambs—especially BALI-1395—displayed significant advantages,
including higher RBC counts, hemoglobin levels, serum proteins, calcium, and phosphorus.
These findings confirm that linebreeding enhances physiological performance and provides a
reliable basis for improved productivity.

From a practical perspective, these results highlight the value of incorporating hemato-

biochemical markers into breeding programs. By monitoring blood traits, breeders can identify
animals with superior adaptive capacity and growth potential at an early age, thereby improving
the efficiency of selection. For the Akzhaik breed, this approach contributes to optimizing both
meat and wool yields, ensuring genetic progress and supporting the sustainable development of
sheep husbandry in Kazakhstan and neighboring regions.

Future studies should further explore the genetic mechanisms underlying these
differences and investigate the long-term impact of linebreeding on reproductive performance,
disease resistance, and wool quality. Integrating genomic tools with traditional blood-based
selection may offer new opportunities for accelerating the genetic improvement of dual-purpose

sheep breeds.
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