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MORPHOLOGICAL BLOOD PARAMETERS OF LAMBS AFTER CAUDOTOMY
BY DIFFERENT METHODS

Abstract. The article provides a comparative assessment of certain hematological
parameters of blood during caudotomy performed by different methods in Akzhaik meat-and-
wool lambs. The experiment included 40 lambs divided into two groups: in the first group,
caudotomy was performed surgically, while in the second group it was carried out by elastration
using rubber rings. Hemoglobin, erythrocytes, platelets, and leukocytes in the blood were
studied dynamically (before the operation, and on days 1, 2, 5, 7, and 10 after the procedure).
The obtained data were processed using standard biometric methods. The study established that
the surgical method of caudotomy was accompanied by a sharp increase in hemoglobin and
erythrocytes during the first day after the operation, a significant rise in platelet count, and
physiological leukocytosis. In animals of the second group (elastration), the changes were less
pronounced and more stable. By day 10, the indicators in both groups tended toward
normalization, although hematological shifts persisted longer in the first group. The results
indicate that elastration is a less traumatic method compared to traditional surgical caudotomy.
It reduces the intensity of stress responses, promotes faster stabilization of hematological
parameters, and decreases the load on the hematopoietic and hemostatic systems. The obtained
data can be used in veterinary surgery and sheep farming practice to select the optimal method
of caudotomy, minimize postoperative complications, and improve animal productivity. The
proposed elastration method ensures a lower level of hematological stress responses, making it
more preferable under conditions of intensive livestock production.
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OPTYPJII 9JIICTEPMEH KAYJIOTOMUSAJAAH KEHIH KO3bI KAHBIHBIH,
MOP®OJIOTUAJIBIK KOPCETKILITEPI

Anoamna. Maxanaja akxkalbIK €TTi OHE KYHJI KO3bLIapFa apTypii TacuijaepMeH
KacalnFaH KayJdOTOMMs Ke3iHAEe KaHHBIH KeHOIp TIeMaToNIOTHAIBIK KOpCEeTKinTepiHe
CaIBICTHIPMAbl Oara OepiareH. DKCHEpUMEHTKe eki Tonka OeninreH 40 KO3bl KOJIaHBUIIBL:
OipiHIII TONTA KAYJAOTOMHS XUPYPIHsJIBIK KOJMEH, CKIHLIICIHIEC pe3eHKe CaKuHAJap/bl
KOJJIaHBIIT 2JacTpauus dJiciMeH xacanabl. Kanjaarel reMoriioOMHHIH, 3pUTPOLMTTEPIH,
TPOMOOIIUTTEP MEH JIEHKOIMTTEPIIH KypaMbl THHAMHKaIBIK TYPAE 3€pTTENl (omeparus
anneiaa, 1, 2, 5, 7 xxoHe 10 KyHHEH KeiiH). AJIBIHFaH JEPEKTEp CTaHAAPTThl OMOMETPHSIIBIK
QAICTEPMEH OHJeNl. 3epTTeyde KayJOoTOMHs XHUPYPIHsUIBIK 9J1ICl ollepalusjaH KeiHri
OipiHIIT TOYJIIKTE IeMOTrJIO0ONH MEH YPUTPOLMTTEPIIH KYPT JKOFapblIaybIMeH, TPOMOOLUTTED
CaHBIHBIH JKOHE (DHM3MONOTHUANIBIK JICHKOIMTO3/bIH aMTapJbIKTall ©CyIMEeH JKYpeTiHI
aHbIKTaNAbl. EKIHOII TONTaFel *KaHyapiapnaa (3y1acTpaius) e3repicTep asbIpak aiKbIH JKOHE
TypakThl Oonasl. 10-1bl KyHI €Kl ToNTa J1a HHIEKCTep KalbllKa Kemyre OeiiM Oomnasl, Oipak
OipiHIII TOMNTAa I'eMATOJIOIHAJIBIK ©3repicTep Y3arblpak cakTajjibl. AJIBIHFAH HOTHXKEIep
9JIACTpalks JAACTYPIl XUPYPIrUsBIK KayJOTOMHSAMEH CalbICTBIPFaHIa a3 jKapakaTThl ojic
ekeHiH kepceredl. OJ AEHEHIH CTPECCTIK pEeakUMsIAPhIHBIH AaybIPJABIFBIH TOMEHIETE],
reMaToJIOTHSIBIK apaMeTpIIepIiH Te3ipeK TypaKTaHybIHA BIKMAT €Te/li XKOHE TeMOII033 KIHE
reMocTas JKyHesJepiHe >KYKTeMeH1 a3zaiTajbl. AJIbBIHFaH MAJIIMETTEpl BeTepUHAPHSIIBIK
XUPYPrus/ia ’KoHe KoM 1apyallbUIblFbl TKIPpHOECIHAe KayJ0TOMUs OHTAMIIbI 9/1ICIH TaH/ay,
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omepanManaH KeHiHTl acKbIHYJapAbl a3alTy »KOHE Mal OHIMIUITIH apTThIpy YIIiH
naijjananyra 0onazpl. bi3 yChIHBIN OTBIPFAH 31ACTPALMSIIBIK S/IC T€MATOIOTHSJIBIK CTPECC
peakUUsIapbIHBIH TOMEH JICHIelH KaMmTamachl3 eTell, >KOHE OHbl WHTEHCHBTI Majl
HIapyaIlblIbIFBI JKaFJaibIH/1a KOJTAMIbIpaK eTe/l.
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MOP®OJIOI'MYECKHE ITOKA3ATEJIH KPOBU ATI'HAT ITOCJIE
KAYJAOTOMHHU PASHBIMH CIIOCOBAMH

Annomayus. B crarbe jaHa CpaBHUTENbHAs OLEHKA HEKOTOPLIX I'e€MaTOJOIMYECKHX
noKasareneld KpOBU NPH MPOBEACHUH KayIOTOMHHU PAa3HBIMU CIIOCO0AMHU y ATHAT aKKAUKCKOH
MSCOIIEPCTHOH mopozsl. B skcnepumenTte Obu10 BKIOUEHO 40 ATHAT, pa3aenéHHBIX Ha JIBE
IPYIIIBL: Y MEPBOH IPYMIIbI KAy 0TOMHIO ITPOBOIWIIM XUPYPIHYECKUM CIIOCOOOM, Y BTOPOH -
METO/IOM 3JIaCTPALIMH C UCIIOJIL30BAHUEM PE3NHOBBIX Kouiel. B qunamuke (J1o onepanuu, yepes
1,2,5,7u 10 cyTOK) HCCIEOOBAIH COACPKAHHE TeMOTI00MHA, SPUTPOLIMTOBR, TPOMOOITUTOR U
JTEUKOIHUTOB B KpoBH. [lomydyeHHbie naHHbIe 00pabaThIBAIM ¢ MCIIOIB30BAHUEM CTAHIAPTHBIX
OMoMeTpUUeCKHX METOA0B. B HccnenoBaHWM YCTaHOBJIEHO, YTO XHPYPTHUECKHH METOJ
KayJIOTOMHH COMPOBOMKAAICSA PE3KUM IOBBIIIEHUEM I'eMOIJI00MHA U PUTPOLIUTOB B IEpPBbIe
CYTKH [IOC/ie OIepaliy, BBIPAKEHHBIM YBEIHYCHHEM KOJH4YecTBa TPOMOOLUTOB U
(DU3HOTOTHUECKUM JIEHKOIIMTO30M. Y JKHBOTHBIX BTOPOH IPYMIbI (37aCTpaliis) W3MEHEHHs
HOCHJIM MEHEE BhIpaXKEHHBIH M Oosiee cTaOuabHBI Xapaktep. K 10-m cyTkam mokazarenu y
00euX rpyIi CTPEMHINCh K HOPMAJIM3ALKUH, HO Y IEPBOH IPYIINbI IFeMaTOIOIHYECKHE CABUTH
coxpaHsuiich aosbiie. [lojydeHHbIe pe3ysibTaThl CBUJICTEILCTBYIOT O TOM, YTO dJacTpalus

I R ———
Ne3 (35) 2025 https://ojs.wkitu.kz/ 334



BKUTY XABAPHIBICHI. FouibiMu #KypHai ISSN 2706-6266
BECTHUMK 3KHUTY. Hayunsrii :xypuan ISSN 3007-1062
BULLETIN OF WKITU. Scientific journal ISSN 3007-1070

ABJISICTCS. MEHEE TPaBMATHYHBIM METOJOM IO CPABHEHMIO C TPaJUIMOHHOM XMPYprHUECKO
kaypoTomuei. OHa CHUKAeT BEIPAKEHHOCTh CTPEeCcC-Peakifil Opranu3Ma, croco0CcTByeT 0olee
OBICTPOI CTA0MIIN3AIMH TeMATOIOTHYECKHX TapaMeTPOB U YMEHbBILAET HArPy3Ky Ha CHCTEMBI
reMornonsa U remocrasa. IlosyyeHHble JaHHbIE MOTYT ObITh MCIIOJIb30BAHbl B BETEPUHAPHOH
XMpYPTHH M TPAaKTHKE OBLIEBOJACTBA MJs BbIOOpa ONTHMAIbHOIO METOAA KayAOTOMHH,
CHIDKCHMS MOCTICONEPAIIHOHHBIX OCIOKHEHHUH M TIOBBIIICHUSA NMPOAYKTHBHOCTH JKHBOTHBIX.
[IpennokeHHbIH  HaMM ~ METOJ  JJlacTpaluu  obecrnedyMBaeT  MEHBUIMH  YPOBEHb
reMaToJIOrMYeCKHX CTpecc-peakluii, U JeslaeT ero 0ojee MpearnoYTHTENbHBIM B YCIOBHSX
MHTEHCHBHOT'O KHBOTHOBO/ICTBA.

Knrwuesvie cnoea: xaynoToMus ArHAT, MOPQOJIOTHA KPOBH SATHAT, T€MOI033, TeMOCTa3,
MSCO-ILIEPCTHOE OBLIEBOJICTBO, LIEPCTHAS ITPOAYKTHBHOCTD.

Introduction. In the current conditions of development of the agro-industrial complex of
the Republic of Kazakhstan, one of the key tasks is to increase the efficiency of livestock
production. Among these sectors, sheep breeding holds special importance, as it occupies a
significant place in the country’s economy due to natural and climatic features and long-
standing traditions of the population. Under production intensification, the most promising
direction of sheep breeding is recognized as the precocious meat-and-wool type, which makes
it possible to obtain both high-quality wool and excellent indicators of meat productivity. The
versatility of such animals makes them especially valuable in the new economic environment,
where competition is increasing not only between different types of sheep breeding but also
among various branches of animal husbandry [1, p.7].

The Food Program of the Republic of Kazakhstan provides for the sustainable
development of livestock farming as the basis of food security. Throughout human history, food
production has remained the most important task determining the standard of living of society
under any forms of ownership and management. Therefore, the use of animals with combined
productivity has acquired particular strategic importance under modern conditions. One of the
most striking representatives of such animals in the West Kazakhstan region is the Akzhaik
meat-and-wool breed of sheep, distinguished by high growth rates, well-developed meat
productivity, and simultaneous production of high-quality wool [2, p.6; 3, p.574].

In recent years, increasing attention in sheep breeding has been paid to improving the
quality of crossbred wool. Crossbred wool, characterized by unique technological properties, is
in high demand in the global market, and its shortage makes this type of product especially
valuable [4, p.262; 5, p.28]. In order to improve wool quality and reduce contamination, various
preventive measures and surgical interventions on certain parts of the animals’ bodies are
widely used in practice, including castration and caudotomy.

It 1s well known that in fine-wool and semi-fine-wool sheep breeds, a long natural tail
leads to significant product losses. The contaminated part of the fleece in the absence of
caudotomy can amount to 30—40% of the total fleece weight, which significantly exceeds
acceptable standards and negatively affects its commercial quality. To prevent wool
contamination with feces and urine, caudotomy (tail amputation) is performed in lambs of such
breeds. This measure is aimed at reducing economic losses and increasing the overall
profitability of sheep farming [6, p.22].

In Akzhaik meat-and-wool breed farms, caudotomy has traditionally been performed
surgically at the age of 7—12 days. For this, dry sunny weather is chosen, which reduces the risk
of complications. The operation is carried out with a sharp sterile knife, with the incision made
between the third and fourth coccygeal vertebrae. It is important that the remaining part of the

—_ ]
Ne3 (35) 2025 https://ojs.wkitu.kz/ 335



BKUTY XABAPHIBICHI. FouibiMu #KypHai ISSN 2706-6266
BECTHUMK 3KHUTY. Hayunsrii :xypuan ISSN 3007-1062
BULLETIN OF WKITU. Scientific journal ISSN 3007-1070

tail covers the anus and the vulva in females. During the operation, the skin is pulled toward
the tail base so that it later covers the wound surface; afterward, the wound is treated with a 5%
iodine solution. Operated lambs are placed together with their mothers in separate pens with
clean, dry bedding, which promotes rapid healing and reduces the risk of infection. Practice has
shown the high effectiveness of this approach; however, it requires strict adherence to the rules
of asepsis and antisepsis.

The economic benefits of caudotomy have been confirmed by calculations and the
experience of many farms. At the same time, it should be noted that this operation has not yet
been sufficiently widely introduced into everyday practice, despite the fact that
recommendations for its performance are provided in almost all veterinary reference books and
methodological guidelines. This is due both to insufficient awareness among farmers and to the
lack of studies substantiating the advantages of different methods of performing the operation,
taking into account the breed-specific characteristics of animals.

Of particular scientific value in studying the consequences of surgical interventions is
blood, as a universal and sensitive tissue of the body. It supplies organs and systems with
nutrients, ensures the transport of oxygen and metabolic products, and participates in
maintaining homeostasis. Any changes in metabolism, as well as stress reactions of the body
caused by surgical intervention, are reflected in the morphological composition of the blood.
Changes in the ratio of cellular elements, hemoglobin levels, leukocyte formula, and other
indicators make it possible to assess the organism’s response to surgical trauma, the severity of
the inflammatory process, and the ability of tissues to regenerate [7, p.10; 8, p.55].

A comparative analysis of the morphological blood parameters of lambs undergoing
caudotomy by different methods represents an important research direction [9, p.69]. Such an
analysis makes it possible to identify the physiological features of the body’s response,
determine the most sparing and scientifically justified methods of performing the operation,
and minimize the risk of complications. Under conditions of intensive sheep farming, such data
have not only theoretical but also practical significance, as they contribute to increasing animal
productivity and the overall economic efficiency of the industry.

Thus, the relevance of this study is due to the need to improve the quality of meat-and-
wool sheep farming products, the shortage of crossbred wool, the risk of fleece contamination,
and the importance of preventive measures, including caudotomy. A comparison of the
morphological blood parameters of lambs after caudotomy performed by different methods will
make it possible to develop scientifically grounded recommendations for practice and ensure
the introduction of the most effective technologies in the industry.

In connection with the above data on the necessity of this operation and the causes of
postoperative complications following surgical caudotomy, we set the goal of studying the
effect of different methods on certain morphological blood parameters.

Materials and Methods of Research. The experimental material consisted of clinically
healthy Akzhaik meat-and-wool lambs, selected from the pedigree sheep farm LLP “lzdenis”
in the West Kazakhstan region. The research was carried out at the clinic of the West
Kazakhstan Innovative-Technological University and in the pedigree sheep farm LLP
“Izdenis”. A total of 40 lambs aged 7-12 days were included in the experiment and were
conditionally divided into two groups of 20 animals each.

The animals were kept together with their mothers under conditions close to farm
practice. During the first days after birth, the lambs were kept in a separate pen (sakman), then
gradually transferred into small and medium groups, and by the 20th day of life were united
into larger groups. This management system corresponds to the traditional practice of sheep
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farms in the region and allows for an objective assessment of the effects of the performed
operations under production-like conditions.

Caudotomy was performed during the sakman period — the most favorable time for
carrying out mass preventive measures. In the first group, lambs underwent tail amputation by
the surgical or “bloody” method: with a sharp disinfected knife between the third and fourth
caudal vertebrae, followed by treatment of the wound with a 5% alcoholic iodine solution. In
the second group, the A-1 device was used for elastration: the base of the tail was ligated with
an elastic ring, causing ischemia and subsequent necrotic amputation of the tail.

To obtain reliable results on blood morphological parameters, biological material was
collected in the morning, on an empty stomach, from the jugular vein, which minimizes the
influence of nutritional factors and stress responses on blood indicators.

The determination of blood morphological parameters was performed comprehensively
using an automatic veterinary hematology analyzer Mindray BC-2800Vet / BC-5000Vet
(China). This device is equipped with 3- and 5-differential analysis modules and ensures high-
precision blood cell counts as well as automatic leukogram formation. The research
methodology is based on a combination of the impedance method (counting cells by changes
in electrical resistance when passing through an aperture) and flow cytometry with laser
detection, which guarantees the objectivity and reproducibility of the obtained data.

The comprehensive study included determining the concentration of hemoglobin, the
counts of erythrocytes, platelets, and leukocytes. The obtained results were subjected to
statistical processing using standard biometric methods to determine the reliability of
differences between the studied groups.

Results and Discussion. In the first group (surgical caudotomy), lambs showed clear
signs of stress within the first 24 hours after the operation: they searched for their mothers,
suckled poorly, and often stood apart from the flock. Some ewes also displayed reluctance to
accept their lambs due to the smell of iodine and medical agents applied to the tail area. In
contrast, lambs of the second group (elastration with rubber rings) stayed close to their mothers
most of the time and suckled actively. This ensured better integration into the general flock
structure during the sakman stage, and in the following days, they successfully joined groups
of 5-8 lambs together with their mothers.

As shown in table 1, before caudotomy, hemoglobin levels in lambs were within the
physiological norm for this species and age. In the first 24 hours after surgery, a significant
increase in hemoglobin was observed in the first group, reaching 144.9+0.05 g/L (range: 141.5—
147.6 g/L). This increase is regarded as a protective response of the body to stress caused by
surgical intervention. In the second group, hemoglobin also rose, but less sharply - up to
121.8+0.01 g/L (range: 120.3-123.3 g/L), which was 25.5% lower compared to the surgical

group.

Table 1 — Changes in Hemoglobin and Erythrocyte Levels in the Blood of Lambs After
Caudotomy by Different Methods (n = 40)
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Hemoglobin, g/L Erythrocytes, 10'%/L
Time
(days) | _ | -
Lim X + SX Lim X +£ SX
| 2 | 2 1 2 | 2
Before 111,8- | 112,5- 113,7+ 114,1+ | 8,0- 8,2- 9,5+ 10,1+
surgery 115,2 115,7 0,02 0,05 11,6 12,0 0,15 0,11
After 1 141,5- | 120,3- 1449+ | 121,8+ | 16,0- 10,8- 18,3+ | 12,3+
day 147,6 123,3 0,05 0,01 19,6 13,6 0,10 0,14
After 2 134,2- | 121,9- 137,5+ 121,8+= | 14,0- 10,2- 16,1+ | 10,8+
days 139.,5 124,1 0,05 0,01 7.5 11,9 0,20 0,12
After 5 131,1- | 119,2- 134,2+ 121,2+ | 10,7- 9,9- 11,4+ 9.5+
days 138,0 122,8 0,02 0,05 14,8 11,8 0,22 0,15
After 7 126,6- | 117,2- 129,5« | 119,5¢ | 10,4- 8,0- 10,8+ 02t
days 134,5 121,1 0,10 0,12 12,5 9,5 0,02 0,05
After 10 116,2- | 112,8- 118,5+ | 1152+ | 8,7- 8,2- 9,5+ 8,4+
days 120.,5 119,8 0,16 0,04 11,8 8,9 0,02 0,10

After 48 hours, hemoglobin levels in the first group decreased slightly to 137.5+0.05 g/L
(range: 134.2-139.5 g/L), while in the second group they remained at 121.8+0.01 g/L, which
was 21.3% lower. By day 5, the average hemoglobin concentration in the first group was
134.240.02 g/L (range: 131.1-138.0 g/L), and in the second group it was lower by 9.5%. On
day 7, the level decreased further to 129.5+0.10 g/L (range: 126.6—134.5 g/L), while in the
second group it averaged 119.5+0.12 g/L, a difference of 7.4%. By day 10, hemoglobin
concentrations in both groups approached physiological norms, with only a 2.4% difference
remaining. Thus, the hemoglobin dynamics indicate a more pronounced stress response in
lambs subjected to surgical caudotomy compared with elastration.

Alongside hemoglobin changes, there was also a notable rise in erythrocyte count in
lambs of the surgical group. Within the first 24 hours, their average erythrocyte count reached
18.3£0.10 x10'¥/L (range: 16.0—19.6 x10'%/L), which was 43.8% higher than in the second
group (12.3+0.14 x10'?/L, range: 10.8—13.6 x10'%/L). In subsequent days, a gradual decline in
erythrocyte levels was observed: on day 2 they dropped to 16.1+£0.20 x10'%/L, which was still
32.1% higher than in the second group; on day 5 the difference narrowed to 21.4%, on day 7 to
17.0%, and by day 10 the erythrocyte count had decreased to 9.5+0.02 x10'%/L, only 8.7%
higher than in the elastration group, and approaching baseline values.

The obtained results confirm that surgical caudotomy causes stronger and more prolonged
deviations in hemoglobin and erythrocyte levels, reflecting a heightened stress reaction of the
body. In contrast, elastration ensures a milder and more stable physiological response, which
favors quicker recovery and better adaptation of the lambs.

In the experiment, the high levels of hemoglobin and erythrocytes observed in the first
days after surgery in the animals of the first group were caused by a combination of stress
factors: pain reaction to surgical intervention, activation of the sympathoadrenal system,
increased cardiac activity, and a higher oxygen demand of the body. The gradual decline of
these parameters indicates normalization of hematological values as the animals recovered after
surgery.

Analysis of the data presented in table 2 showed that the dynamics of platelet changes in
lambs differed significantly depending on the method of caudotomy. Before surgery, the

Ne3 (35) 2025 https://ojs.wkitu.kz/ 338



BKUTY XABAPHIBICHI. FouibiMu #KypHai ISSN 2706-6266
BECTHUMK 3KHUTY. Hayunsrii :xypuan ISSN 3007-1062
BULLETIN OF WKITU. Scientific journal ISSN 3007-1070

average platelet count in the first group was 9.5+0.12 x10°L, which corresponded to the
physiological norm. In the second group, this indicator was considerably higher-15.7+0.10
x10°/L, indicating initial intergroup differences. Already one day after caudotomy, there was a
pronounced increase in platelet count in the first group, reaching 17.8+0.24 x10%L, which
reflects the activation of the platelet component of hemostasis as a response to surgical trauma.
In the animals of the second group, this parameter also changed, but to a lesser extent-up to
12.7£0.20 x10%/L, which was 28.6% lower than in the first group.

Table 2 — Changes in Platelets and Leukocytes in the Blood of Lambs After Caudotomy by
Different Methods (n = 40)

Platelets, 10°/L Leukocytes, 10°/L
Time
(days) . - ‘ L
Lim X + SX Lim X = SX
1 2 | 2 1 2 1 2
Before 8,0- 8,2- 9,5+ 15,7+ 14,5- 14,9- 15,1+ 15,5+
surgery 11,6 12,0 0,12 0,10 17,0 16,8 0,12 0,02
After 1 15,5- 10,5- 17,8+ 12,k 32,2- 20,2- 34,8+ 21,8+
day 19,1 13,1 0,24 0,20 36,6 23,5 0,12 0,10
After 2 13,- 10,2- 14,7+ 10,5 27,0- 17,4- 29,3+ 20,6+
days 17,0 11,0 0,10 0,30 31,5 22,5 0,05 0,02
After 5 10,8- 9,8- 12.5:E 10,5& 22,5- 16,5- 24,5+ 19,4+
days 14,7 Lld 0,16 0,20 26,5 20,5 0,10 0,20
After 7 10,1- 8,0- 11,1+ 8,8+ 17,3- 13,3- 18,2+ 16,8+
days 12,2 9,5 0,14 0,15 20,2 18,2 0,05 0,08
After 10 8,5- 8,0- 10,2+ 8.4+ 13,8- 12,5- 14,2+ 13,8+
days 11,4 9,0 0,14 012 16,5 15,0 0,24 0,10

On the second day after surgery, the number of platelets in the first group decreased to
14.7+0.10-10°/L, but still remained above the values of the second group (10.5+0.30-10°%L).
By the fifth day, differences persisted: 12.5+0.16-10%L versus 10.5+0.20-10°/L, respectively.
Such dynamics indicate a more pronounced stress and inflammatory response of the body with
traditional surgical caudotomy.

By day 7, the platelet level in the first group reached 11.1+0.14-10°L, while in the second
it decreased to 8.8+0.15-10%L. By day 10, the values returned to baseline levels:
10.2+0.14-10%/L in the first group and 8.4+0.12-10%L in the second.

Thus, in the experiment, the traditional surgical method was accompanied by a more
pronounced increase in platelet count, which is associated with tissue trauma, blood loss, and
activation of the coagulation system. At the same time, the elastration method caused a less
intensive platelet response, confirming its lower invasiveness and milder impact on the body.
These findings allow us to conclude that elastration is advantageous in reducing postoperative
stress and minimizing hemostatic activation, which is practically important for improving the
survival and adaptive potential of lambs.

The study of leukocyte levels in the blood showed that the leukocyte system of lambs is
highly responsive to surgical intervention, which is expressed by the development of
physiological leukocytosis of varying intensity depending on the caudotomy method.
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In the first group, on the first day after surgical intervention, leukocyte levels sharply
increased to an average of 34.8+0.12-10°/L (range 32.2-36.6-10°/L), while in the second group
the average was 21.8+0.10-10°L, which 1s 35.0% lower than in the first group (Table 2). This
difference indicates a pronounced stress response to surgical trauma and activation of
nonspecific defense mechanisms.

In the following days, a gradual decrease in values was recorded in both groups,
indicating normalization of hematological parameters and postoperative recovery. Thus, on the
second day, animals in the first group had 29.5+0.08-10°/L leukocytes, which was 30.5% higher
than the second group. On day 5, the difference was 20.1%, on day 7 only 7.7%, and by day 10
the intergroup difference decreased to 2.8%, suggesting stabilization of the immune system.

Physiological leukocytosis observed in the early postoperative period is explained by the
redistribution of leukocytes in the blood and activation of hematopoietic organs. Against the
background of surgical trauma, corticosteroid hormones are released, exerting a suppressive
effect on the thymic-lymphoid system, disrupting lymphocyte integration, and inhibiting
interleukin synthesis. This leads to a reduction in lymphocytes in peripheral blood. At the same
time, production of granulocytes and monocytes is activated, which compensates the immune
response and strengthens anti-infective defense of the organism.

The study of hematological parameters in lambs after caudotomy by different methods
showed that the physiological response of the animals varies significantly depending on the
degree of invasiveness. The most pronounced changes were recorded in animals of the first
group, which underwent surgical caudotomy, while the elastration method was accompanied
by less intense shifts in the blood system, confirming its lower invasiveness and better
physiological tolerance.

Analysis of hemoglobin levels showed that on the first day after surgical caudotomy in
the first group, there was a sharp increase (up to 144.9+£0.05 g/L), which should be considered
a compensatory response to surgical trauma. Such an increase is associated with activation of
the sympathoadrenal system, increased cardiac activity, and higher oxygen demand in tissues.
In the second group, changes were also noted, but they were more moderate (121.8+0.01 g/L).
In the following days, normalization occurred in both groups, but values in the first group
remained above baseline longer. This indicates a stronger stress factor with surgical caudotomy
compared to elastration.

Changes in erythrocyte count also confirmed differences in physiological response. In
animals of the first group, one day after surgery, erythrocyte levels reached 18.3+£0.10-10"%/L,
which was 43.8% higher than in the second group. This increase can be explained by enhanced
release of erythrocytes from blood depots and activation of erythropoiesis in response to blood
loss and stress. In the following days, values gradually decreased and by day 10 approached
baseline levels. In the second group, the dynamics were less pronounced, confirming the milder
nature of elastration.

The dynamics of platelet counts demonstrate activation of the blood coagulation system,
which was especially pronounced in the first group. On the first day, their level reached
17.84+0.24-10°/L versus 12.7+0.20-10°L in the second group. This increase was caused by
activation of the platelet component of hemostasis as a protective mechanism to prevent blood
loss. Later, platelet counts gradually decreased, but in the first group they remained above
baseline longer. In the second group, the changes were smoother, indicating less intense
inflammatory and coagulation responses with elastration.

The leukocyte system showed the clearest response to surgical stress. In the first group, a
pronounced physiological leukocytosis (34.8+0.12-10°/L) was recorded on the first day after
surgery, which was 35% higher than in the second group (21.8+£0.10-10°L). This increase was
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explained by corticosteroid hormone release, mobilization of granulocytes and monocytes, as
well as redistribution of blood cells. In the following days, leukocyte levels gradually decreased,
and by day 10 intergroup differences were minimal. The sharper fluctuations in the first group
confirm that surgical caudotomy is accompanied by a stronger inflammatory response and
greater stress for the body.

Conclusion. Thus, the comparative analysis of all four blood parameters demonstrates a
consistent relationship between the degree of surgical trauma and the severity of hematological
changes. The novelty of this study lies in proving the advantages of elastic banding (elastration)
from the perspective of hematological responses, which has not been systematically highlighted
in the scientific literature and holds significant importance for veterinary practice and the
improvement of sheep farming technologies.

Surgical caudotomy induces a stronger stress response: a sharp increase in hemoglobin,
pronounced erythrocytosis and thrombocytosis, as well as a marked physiological leukocytosis.
In contrast, elastration leads to more moderate shifts that normalize more rapidly. This indicates
that elastration is a less traumatic method, ensuring better adaptation of animals in the
postoperative period.

The practical significance lies in the fact that the use of elastration helps reduce the risk
of complications, maintain normal hematological status, and improve lamb survival rates.
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