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APPLICATION OF MEDICAL AND HYGIENIC AGENTS
IN PREVENTION OF LAMENESS AND TREATMENT
OF HOOF DISEASES IN COWS

Abstract. Despite the wide range of scientific research on the prevention of lameness and the treatment of hoof
diseases of cattle, production trials and implemented treatment methods (antibiotics, sulfonamides, enzymes,
immunomodulators, hormones, mud therapy, phyto, magneto, electrotherapy, etc.), many of them are insufficiently
effective, expensive, inaccessible or labor-intensive, therefore they cannot be used in dairy farms. The use of
antibacterial agents not only did not solve the problems existing in the industry, but also led to the emergence of
antibiotic-resistant microbial flora, which put forward new challenges for veterinary science and practice. Under the
influence of these preparations, many clinical symptoms and the clinical course of diseases have changed their
character, the microbial landscape has changed. Diseases of the hooves are accompanied by lameness and lodging, a
decrease in fatness, cows are not bulling for a long time, dryness increases, breeding bulls cannot be used in a
random company, which leads to economic damage, therefore the development of affordable and effective means of
preventing and treating diseases of hooves in cows is relevant in modern veterinary science and practice.

It was established that the treatment of hooves affected by digital dermatitis with medical and hygienic means
against the background of intramuscular injection of biological preparation to cows activates hematopoiesis.

We have tested the medical and hygienic product Espuarol-Gel with a dermatotropic effect and adhesive
properties to soft tissues and hooves based on the chelate complex of lanthanide salts in the prevention of lameness
and therapy of hoof diseases of cows. It was found that Espuarol-Gel has a more pronounced health-promoting effect
in comparison with previously tested agents: CuSO,, Solka, and Espuarol-Sin, providing a bactericidal effect on
causative agents of digital dermatitis, expressed in a decrease in the total group score for the state of the limbs, the
total lameness score and total diameter of lesions.

The scientific and practical justification of the practicability of the use of the Prevention-N-E biological
preparation in the system of measures for the prevention of lameness and treatment of hoof diseases in cows is given.

It was found that trimming the hooves of cows and treating them with CuSO4, Solka, Espuarol-Sin, and
Espuarol-Gel against the background of the intramuscular injection of the Prevention-N-E activates the
hematological profile of nonspecific resistance of the body, prevents gynecological diseases in the labor and
postpartum period implements reproductive and productive qualities.

Key words: cows, lameness, hoof diseases, functional trimming, foot baths, medical and hygienic products.

Introduction. Lameness is a widespread disease throughout the world in dairy herds of cattle. Up to
25% of highly productive cows in a herd can limp at the same time, which causes significant damage,
mainly affecting dairy productivity, and leads to financial losses. It has been proved by science and
practice that from animals with deformed hooves even without signs of lameness, farms receive less by
4-14% of milk, on average, offspring is reduced by 17%. Also, the farms incur additional costs associated
with the purchase of preventive and therapeutic agents and treatment of livestock. Predisposing factors of
diseases of the distal extremities, such as adverse living conditions, disturbances in feeding, reduced
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nonspecific resistance of the body, inherited abnormalities in the structure of the limbs lead to premature
annual culling of 15% of dairy cows [1].

A study of the literary sources and practical experience of many farms to combat hoof diseases in
dairy cattle breeding allows us to state that this problem is far from solved and remains one of the most
acute in veterinary medicine [2,3].

By the incidence of pathology associated with the distal segment of extremities, they occupy the third
place after mastitis diseases and reproduction issues [4]. Mortellaro's disease, pododermatitis, sole ulcer,
laminitis, and many other hoof diseases make the veterinarian of any farm shudder at their mention.

A constant high percentage of culling in animals indicates a complex, multifactorial etiology of limb
lesion, which has an organizational, infectious and non-infectious nature, and the insufficient effectiveness
of the treatment and preventive measures. Therefore, scientists and experts around the world focus on
finding medical and hygienic means and methods for the prevention of lameness and the treatment of hoof
diseases in cows [4,5,10-19].

The aim of this work is the prevention of lameness and therapy of hoof diseases of cows with the
use of medical and hygienic agents against the background of activation of nonspecific resistance of the
body with a new generation biological preparation.

Methodology and research methods. The methodology of the work is associated with the study of
veterinary hygiene techniques aimed at the prevention of lameness and the treatment of diseases of the
hooves in cows, as well as the implementation of their productive qualities; with the development of a
machine with a manual drive for fixing and trimming hooves; testing of therapeutic and hygienic products
Espuarol-Gel, Espuarol-Sin, Solka and CuSQO, solution of for hygienic care of the hooves of cows; the
development of the Prevention-N-E biopreparation and the scheme for its administration to cows to
activate the nonspecific resistance of the body. When performing the work, modern research methods
were used: zoohygienic, clinical physiological, hematological, biochemical, immunobiological,
zootechnical, veterinary and sanitary examinations, spectrometric, biometric and economic. These
methods are based on research and assessment of zoohygienic conditions for keeping and feeding cows,
hygiene of hoof care, clinical and physiological status, hematological profile and nonspecific resistance of
the body, preventive and therapeutic effectiveness of medical and hygiene agents, and productive qualities
of cows.

The research work was carried out in the conditions of a model commercial dairy farm of the
Autonomous Industrial Complex “Adal” in the Enbekshikazakh district of the Almaty region, materials
were processed in the Chuvash Republican Veterinary Laboratory at the Chuvash Republic State
Veterinary Service and the laboratory of clinical and hematological research of the Chuvash State
Agricultural Academy during 2018 to 2019.

The objects of the research were 5 groups of cows (5 animals in each) of the black-and-white breed of
the Sairam intrabreed type, improved by Holstein bulls with various forms of digital dermatitis. Animals
of the control group were not treated, 2 times a week, the cows of the 1st experimental group were passed
through disinfection baths with 10% aqueous solution of CuSQ,, in the treatment of digital dermatitis of
the cows of the 2nd, 3rd, and 4th experimental groups, medical and hygienic products Solka, Espuarol-Gel
and Espuarol-Sin were used, respectively. Besides, animals of all experimental groups were injected
intramuscularly with Prevention-N-E biopreparation at a dose of 10 ml twice with an interval of 10 days
with a purpose to increase the nonspecific resistance of the body.

The studies were carried out according to the budget program for 2018 - 2020. Code: BR06349627
"Transfer and adaptation of technologies for the automation of technological processes for the production
of milk based on model dairy farms containing 1000 or more dairy cows."

Research results. It was established that the microclimate in the cowshed corresponded to
zoohygienic standards. So, the parameters of the air basin in the autumn-winter period in the cowshed had
the following values: temperature - 11.5£0.25 °C, relative humidity - 73.4+1.14%, air velocity -
0.3+£0.02 m/s, bacterial count - 52.5+1.56 thousand/m®, ammonia content - 15.7+0.60 mg/m®, hydrogen
sulfide - 6.5+0.26 mg/m®, carbon dioxide - 0.23+0.01%, dust - 0.9+0.32 mg/m>. The light coefficient in
the premises for cows was 1:14 with the coefficient of natural illumination of 0.83+0.04%.

The main element in milk production technology is the organization of balanced feeding. Feeding
conditions for pregnant dry and dairy cows corresponded to the standards and diets of feeding.

The results of hematological studies are presented in table 1.
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Table 1 — Hematological data of cows

Group of animals Observation time, days Red blood cells, Hemoglobin, Leukocytes,
12 9
before treatment after treatment x10°/1 g/l x10°/1
7 4.74+0.19 99.2+1.39 12.9+0.20
Control 14 4.98+0.27 101.8+1.08 11.7+0.44
28 5.77+0.25 102.4+1.24 10.4+0.42
4.76+0.21 100.0+0.84 13.5+0.37
1 experimental 7 14 5.99+0.27* 102.8+0.73 10.7+0.47**
28 6.34+0.28 104.4+1.36 9.4+0.37
4.80+0.17 101.0+£0.71 12.7+0.37
2 experimental 7 14 6.08+0.21* 103.8+0.93 9.9+0.49**
28 6.49+0.14* 105.4+1.36* 8.3+£0.37**
4.73+0.19 98.2+1.39 13.2+0.49
3 experimental 7 14 6.38+0.27** 107.2+0.98** 9.2+0.49***
28 7.13+0.15** 108.2+1.24* 7.6+0.32%**
4.76+0.30* 100.2+1.39 12.9+0.51
4 experimental 7 14 6.18+0.07 106.6+1.08* 9.5+0.39***
28 6.68+0.18* 107.6+1.24* 7.6+0.25%**

* P<0.05; ** P<0.01; ** P<0.001.

The treatment of hooves affected by digital dermatitis with medical and hygienic products against the
background of intramuscular injection of biopreparation to cows activates hematopoiesis. Thus, the
number of red blood cells in the blood of cows of the 1st, 2nd, 3rd, and 4th experimental groups was
higher compared with the control on the 14th day after treating and prophylactic procedures by 20.3%,
22.1, 28.1 and 24.1%. The hemoglobin level in the blood of the cows of the experimental groups was also
higher than in the control. It should be noted that the difference between the values of the control and
experimental groups was the highest in favor of animals of the 3rd experimental group, in the system of
treatment measures of the hoof diseases they used Espuarol-Gel.

In animals of the experimental groups, leukocytosis exceeding the physiological norm was detected
before the treatment. In the blood of animals of the experimental groups on the 14th day after treatment,
stabilization of the number of leukocytes was noted. At the same time, the amount of the indicated formed
element in the blood of animals in the control was higher than in the experimental groups: in the 1st
experir?ental group - by 1.0x10%1, in the 2nd - by 1.8, in the 3rd - by 2.5 and in the 4th experimental - at
2.2x107/1.

The dynamics of the main hematological indicators of nonspecific resistance of the body of cows are
presented in table 2.

Table 2 — Hematological profile of nonspecific resistance of cows

Group of animals
Indicator experimental
Control
1st 2nd 3rd 4th
Before treatment
Phagocytic activity, % 51.0+2.35 51.6+2.50 52.0+2.41 52.242.13 51.842.23
Phagocytic index 3.9+0.22 3.7+0.31 3.9+0.23 3.5+0.20 3.6+0.18
Lysozyme activity, % 13.0+0.47 13.6+0.38 12.8+0.54 13.4+0.46 13.6+0.44
Bactericidal activity, % 44.3+1.03 46.5+0.98 45.0+1.06 44.4+0.96 44.2+0.84
Immunoglobulins, mg/ml 16.1+0.63 15.6+0.68 14.8+0.71 16.4+0.64 16.0+0.62
14" day

Phagocytic activity, % 50.4+1.55 52.4+1.58 53.6+1.20 55.8+1.10* 55.2+1.21*
Phagocytic index 3.8+0.15 3.9+0.13 4.1+0.14 4.5+0.18* 4.1£0.16
Lysozyme activity, % 13.4+0.33 14.6+0.37* 15.5+0.36** | 18.8+0.30*** | 17.8+0.31***
Bactericidal activity, % 44.6+0.90 47.74+0.96* 47.6+0.84* 50.7+0.80*** | 48.8+0.79**
Immunoglobulins, mg/ml 14.3+0.55 17.7+40.47** 18.7+0.51*** | 20.2+0.56*** | 19.1+0.51***

—— 90 ——
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Continuation of table 2
28" day
Phagocytic activity, % 47.7+1.39 54.3+1.23** 55.7+1.15%* | 60.8+1.11*** | 59.6+1.14***
Phagocytic index 3.7+0.12 4.0+0.14 4.3+0.16* 4.8+0.14*** 4.4+0.10**
Lysozyme activity, % 14.4+0.32 16.6+0.39** 18.4+0.34** 20.6+0.32** | 19.840.34**
Bactericidal activity, % 45.7+0.81 50.7+0.76** 51.6+0.75** 54.4+0.74** | 52.1+£0.72**
Immunoglobulins, mg/ml 14.3+0.49 18.0+0.38** 19.5+0.35** 22.1+0.30** | 20.3+0.31**
* P<0.05; ** P<0.01, *** P<0.001.

Data on the gynecological condition and reproductive qualities of the cows of the experimental

groups are presented in table 3.

Table 3 — Incidence and reproductive traits of cows

Indicator Group of animals

control 1 experimental | 2 experimental | 3 experimental | 4 experimental
Number of animals 5 5 5 5 5
Time for the expulsion of the placenta, h 13.5+1.03 11.3+0.68 8.2+0.61** 6.9+0.71%** 7.6+0.63**
Retention of placenta 3 - - - -
Subinvolution of uterus 3 1 - - -
Endometritis 2 1 - - -
Mastitis 2 1 - - -
Terms of the onset of 1 estrus, days 53.2+1.51 47.24+1.27* 41.841.94** 34.6+£1.26*** | 38.6+1.37***
Insemination index 2.7+0.35 2.3+0.43 1.6+0.20* 1.4+0.19* 1.5+0.18*
Service period, days 109.0+£3.16 | 105.0+2.48 94.2+£1.91** 88.4+1.50*** | 90.6+1.52***
Become impregnated:
At 1st insemination 1 2 2 3 2
At 2nd insemination 2 2 2 2 3
At 3rd insemination 2 1 1 - -

* P<0.05; ** P<0.01, *** P<0.001.

The complex therapy of hoof diseases in cow with the medical-hygienic products like Solka and

Espuarol-Sin, as well as the CuSO, solution tested earlier, and Espuarol-Gel, tested for the first time,
against the background of the intramuscular injection of the Prevention-N-E biological preparation, helped
to reduce the time of the expulsion of the placenta and prevented gynecological diseases. After the
application of the Prevention-N-E biological preparation, the terms of the onset of estrus, the insemination
index and the service period were reduced in animals, as well as the fertility rate at the 1st insemination.
The obtained data are consistent with the research of Kazakhstani scientists in the Bayserke-Agro
conditions regarding the prevention of gynecological diseases and increasing the productivity of
cows [7,8,9].

In such a way, the treatment of the hooves in cows affected by digital dermatitis with the Solka
and Espuarol-Sin hygienic means, as well as the CuSO4 solution tested earlier, and the Espuarol-Gel
tested for the first time, against the background of the intramuscular injection of the Prevention-N-E at a
dose of 10 ml, twice with an interval of 10 days, prevented gynecological diseases in the labor and
postpartum periods and increased the reproductive function of the body with a more pronounced effect by
Espuarol-Gel.

Indicators of dairy productivity of cows are given in table 4.
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Table 4 — Indicators of dairy productivity of cows

. Group of animals
Indicator - - - -
control 1 experimental | 2 experimental | 3 experimental 4 experimental
Number of animals 5 5 5 5 5
Milk yield for 305 days of 46568591 4880470.49 | S5073£62.58%* | 5500+62.84%%* | 5430+62.89%**
lactation, kg
Average fat content in milk, % 3.87+0.03 3.90+0.04 3.96+0.02* 4.03+0.02%* 4.0+0.01**
Protein content in milk, % 3.04+0.01 3.05+0.01 3.06+0.01 3.08+0.005** 3.06+0.01
* P<0.05; ** P<0.01; *** P<0.001.

The treatment of the hooves in cows affected by digital dermatitis with CuSO,, Solka, previously
tested Espuarol-Sin, and tested for the first time Espuarol-Gel, against the background of activation of
nonspecific resistance of the organism with the Prevention-NE biological preparation, contributed to the
realization of the bioresource potential of dairy productivity and improvement of organoleptic,
physicochemical and microbiological indicators of raw milk that meet the requirements of
TR CU 033/2013 Technical Regulations of the Customs Union “On the safety of milk and dairy
products”, GOST 31449-2013 “Raw cow's milk. Technical conditions."

It was established that the data on the total group score for the state of the limbs of animals in tested
groups at the beginning and the end of the experiment varied significantly. It should be noted that in the
control group and the group with the use of CuSO, baths, the extremities state worsened +126 points
(79.4%) and +62 points (35.4%), respectively. In the 2nd, 3rd and 4th experimental groups with the use of
Solka, Espuarol-Gel and Espuarol-Sin gels, the state improvement of the limbs was noted, which in the
point system was expressed in a decrease of 184 points (63.2%), 211 points (80.8%) and 192 points
(71.9%), respectively.

It was found that in the control and 1st experimental group of cows, the degree of lameness was
raised by +7 points (77.7%) and +2 points (15.3%), respectively. In groups with Solka, Espuarol-Gel and
Espuarol-Sin gels, a decrease in the degree of lameness occurred by 6 points (35.3%), 8 points (47.0%)
and 5 points (33.3%), respectively.

In the control group and the 1st experimental group with the application of CuSQO, baths, there was an
increase in the total diameter of the affected areas with digital dermatitis by +11 mm (7.7%) and +3 mm
(2.3%), respectively. In the 2nd, 3rd and 4th experimental groups using Solka, Espuarol-Gel, and
Espuarol-Sin gels, there was noticed a reduction in this indicator by 61 mm (31.7%), 69 mm (36.9%) and
62 mm (32.8%), respectively.

In this connection, the research of the comparative effectiveness of medical and hygienic products in
the prevention of lameness and therapy of the hoof diseases of cow revealed a more pronounced
therapeutic effect of the Espuarol-Gel, tested for the first time, which provides a bactericidal effect on
causative agents of the hoof diseases in cows, which is expressed in a decrease in the total group score of
the limb state by 8.9%, the total lameness score by 13.7%, the total diameter of affection by 4.1%, than,
for example, of the Espuarol-Sin.

Conclusion. We offer the system of veterinary-hygienic methods for the prevention and treatment of
hoof diseases in cows, which provides for hygiene of keeping, feeding, and management, functional
trimming of the hooves by the Dutch flat method on a developed tool with manual drive and the use of
medicinal and hygienic product Espuarol-Gel, with dermatotropic effect and adhesive properties to soft
tissues and ungulate horn based on the chelate complex of lanthanide salts.

To activate the nonspecific resistance of the body, to realize the bioresource capacity of the
reproductive and productive qualities of cows, we recommend intramuscularly injecting the Prevention-
N-E biological preparation at a dose of 10 ml, twice with an interval of 10 days.

—— 94 ——



ISSN 1991-3494 4. 2020

B.T. CeMeHOBl'S, . A. EaﬁM¥KaHOBl, A. C. AneHTaeBZ,
P. B. MuxaiinioBa®, A. C. Tuxounos’, A. B. Uyuyun’

'Kasak ManmapyanbUisFs KoHe a3bIK OHIPY FHUTBIME 3€PTTEY HHCTHUTYTHI, AnMarsl, Kazakcra;
«Komrip xan ateiHAars! bateic KazakcTan arpoTeXHUKAIBIK YHUBEPCUTETD,
KOMMEPIISITBIK, eMeC akInoHepilik Koramel, Opain, Kazakcras;

*Uygam MeMITEKeTTiK aybUIIapyanIbUIbiK akageMusicel, YeGokcapsr, Uysam Pecry6mukacsr, Peceii

CUBIPbIH BAKAY AYPYBI MEH AKCAYBIHA TEPAITASJIBIK
EMAIK-TUHT'UEHAJIBIK K¥PAJIJJAPAbI KOJIJAHY

AnHotanmsi. Ipi Kapa cayblH MaJjapblHBIH apachblHAArbl aKCaKTHIK OYKUI ojeM OOWBIHINA KeH TapajFaH.
JKoraprel eHIMII TaOBIH CHBIPIAPBIHBIH Oip Me3rimme 25% akcaHmaiabl opi Oyr skarmail cyT OHIMIHIH
KYHapJIbUIBIFBIHA aWTapIIBIKTAll 3MSH KEeNTIpe/i jKoHe Kap)KbUIBIK IIBIFBIHFA aJbIl Keneai. FhulbM MeH mpakTHka,
TiOTi, akcaHmay Oenrici Oommaca ma, aedopMarslaHFAaH TYSIKTBI MalgaH IMapyambUiblK CyTTiH 4-14%
IMalTBIHABIFBI, OpTallla alFaHaa, TeNiH 17%-Fa a3asTeIHABIFGl qonenaereH. COHBIMEH Karap, IMapyallbUIbIKTap
Masl OachIH eMJIeY JKOHE aypy/IblH ajl/IbIH ally MaKCaThIHa KypaJlAap/bl CAThIN aTyFa OaiaHbICTBI KOCHIMIIA HIBIFBIH
KeTepei.

OcCBbl KYMBICTBIH MaKCaThl aKCAaKTHIKTHIH AJIBIH ally JKOHE jKaHa OybIH OMOJOTHSIIBIK JOPMEKTIH KOMETiMeH
aF3aHblH CHUIATTHl eMeC TO3IMALIIr OeNCeHAUTITIHIH asChIHAA, eMIIK-THIMEHAIBIK KYpajaaapbl KOJIJAaHy apKbLIbl
CHBIP TYSIFBI aypyJIapblH eM/iey OOJIBIN caHasIa Ibl.

Frutbimu-3eptrey skyMbIchl AnMathl 001bIckl EHOeKITikazak ayaaHbHIarel «Anamy AOK AK-HBIH MOJenbaik
CyTTi-Tayapyiel (epMachlHia OpBIHAANIBI, MaTepHangapasl enuey 2018-2019 sxokx. apamerbiHga «Yysam
PecrryOmukansik  BeTepuHapiblk 3eprxaHacel» UYP BM MewmBerkbizmeri skone YyBam ['CXA-marer @T'BOY
KIIMHUKAJIBIK-TEMaTOJIOT MSUTBIK 3€PTTEYJIep 3epPTXaHAChIH/IA KY3€ere achIPbUIIbL.

3epTTey HBICAHIAphl PETIHAE caycakK TepiCiHIH KaObIHYbI 3aKbIMIAHYBIHBIH 9p ayaH TypJiepi Oap TOJIITHH
TYKpIMIac OyKamapsl HeTi3iHAe kakcapTeuiraH «Caipam» TYKBIMIIIUTIK YITiIeri Kapaia TYKbIMIAc CHBIPIApIBIH
5 TOOBI (OpKalCHICHIHIA S5-TeH) anbIHABL. bakpiiay TOOBIHOAFel Maifapra eM KOJIAHBUIFaH JKOK, |-Toxipmbeni
TOMITaFbl CUBIPIAp anTachbiHa 2 per KypambiHaa 10% CuSO4 cy epitinzici 6ap Ae3MHGEKNNSUIBIK BaHHA aPKbUIBI
xi0epingi, 2, 3 xoHe 4-ToxipuOeni TONTApIbIH caycak AepMaTHTiHIH Tepanusichinna Solka, Espuarol-Gel sxone
Espuarol-Sin emik-rurueHanslk Kypaagapsl Koiagaubuiabl. COHbIMEH KaTap, OapiblK TOKIpHOe i TONTarbl Mall
ar3aJapbIHbIH CHIIATTBhI €MeC TO3IMAUIIrIH apTThipy MakcaThiHna Prevention-N-E Guomopmeri 10 mut menepe exi
perreH 10 KyH apaJibIFbIMEH HHBEKIUSITaHIbI.

Cyanran Oya3 JKoHE CayblH CHBIPJIAPbIH a3bIKTaHIBIPY JKarJaiaapbl a3bIKTaHABIPY HOpMallapbl MEH
MeJIIIepIiepiHe ColKec Keii.

Caycak TepicCiHIH KaOBIHYBIMEH 3aKbIMIAHFaH TYSAKTApIbl OYIIIBIKCTIMIUTIK WHBEKIHSA asChIHIA EMICy-
TUTHEHAIBIK KypalJapMeH ©HAey KaH TY3LIyAl KapKbIHIaTaThiHbl aHblKTanabl. Conm apkpuisl 1, 2, 3 sxoHe
4-ToxipuOerni TONTarbl CHUBIPJIAp KAHBIHIAFBl J3PUTPOLUTTEP CAHBI EMACY-TPOPHIAKTUKAIBIK MaHHITYJISIINSIaH
Keiinri 14-toymikreri 6akpumaymen cansicteipranga 20,3%, 22,1, 28,1 sxone 24,1%-ra sxoraps! 6onabl. Toxipudeni
TONTAaFbl CHUBIPIAPIBIH KaHBIHIAAFBI TEMOTJIOONH AeHTreili ne OakplUiay/iarbl JICHTeWre KaparaHIa >KOFapbl OOJIIBL
bakpinay sxoHe ToxiprOe TONTAPBIHBIH JEPEKTEpl apachlHIarbl albipMaliblIblK Espuarol-Gel konpaHbuiFan TysK
aypyJapbelH eMJIEy JKOHIHICTI ic-mapaiap XyheciHme 3-TokipuOesi TONTHIH JKaHyapiapblHIa CH YKOFaphbl OOJIBIIT
AHBIKTAJIFAHbIH aTal OTKEH JKOH.

ToxipuOesnik TonTarsl jkaHyapiapja emre AeHiHII Ke3eHae (HU3MOJIOTrHsUIBIK HOPMaJaH acaThlH JIEWKOLIMTO3
aHBIKTAIIBL. ToxipuOeni TONTarbl JKaHyaplapIblH KaHBIHAA CMHEH KEHIHTT Ke3eHHIH 14-ToyniriHme KaHIarbl
JIEWKOIMTTEP CAaHBIHBIH TYpaKTaHybl Oaiikanabl. byn perte Oakpliaynarsl xaHyapiaap/blH KaHbIHIa KOPCETUIreH KaH
TYHIPIIKTEPiHIH caHbl TKIPUOEIIK TonTapAan >korapsl 6osapl: 1-Taxipubeni tonra — 1, 0x109/1, 2-Tonta — 1,8,
3-Tonrta — 2,5 sxoHe 4-Taxipudeni Tonrta — 2, 2x109/71.

ToxipuOelni TOI CHBIpIaphl KaHBIHBIH UMMYHIBIK-ONOIOTHSITBIK KOPCETKIMTEpi OaKkbuiay TOOBIHA KaparaHIa
JKOFapbl €KeHI aHBIKTAIbI: COMKeCiHIle, JeHKOUUTTEpiH (arouutapibik Oencenainiri — 2,0-5,4 %, ruia3maHbiH
mmBouMIiK  Gencenaimiri —1,2-54%, kaH capbICyblHbIH Oakrepuimarik Oencenaimiri — 3,1 — 6,1% xoHe
UMMYHOTIIOOyIMHACP Kypambl — 3,4 — 5,9 mr/mi. SIrau, Tysikrapasl Solka sxone Espuarol-Sin emaik-rurueHasbik
KypaJiapbIMeH, COHal-ak OypbiH chiHakTaH eTkeH CuSO4 epitingiciMeH jkoHe anramn per ceiHanran Espuarol-Gel-
MeH eHzey aschiHaa Prevention-N-E OmomopMmeriH cHbIpiapAblH OYINIBIKET iIIiHE €HTi3y MMYHOTJIOOYTHHAEPIIH
CHHTE31H KaHAaHBIPAIbI.

Tysikrapaer Solka xone Espuarol-Sin emzik-rurueHanslk KypangapbIMEH, COHali-ak OypbIH ChIHAKTaH OTKEH
CuSO4 epitinmiciMmen »xoHe anraml per cbiHamFan Espuarol-Gel- men enaey, Prevention-N-E 6uomopmerin
CUBIPJIap/IbIH OYJIIIBIKET ilIiHE €HTi3y TYpiHJe KOpiHIiC TalKaH KeUIeHAi eMjey Majl IIybIHbIH OeiiHy Mep3iMiHiH
KbICKApyblHa BIKIAT €TTI JKOHE TIMHEKOJIOTHSUIBIK aypynapiblH aimuslH anabl. Prevention-N-E  Ouomspmerin
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KOJIJTaHFaHHAH KeHiH CHBIpIapAa JKBIHBICTHIK KYMapJBIKTBIH Maiina 0oy Mep3iMaepi, YPHIKTaHABIPY KOPCETKIMTi
JKOHE KYHEeK Mep3iMi KbICKapIbL.

CoJt apKpUTBI, caycak TepiciHiH KaObIHYBI apKbIIbl 3aKbIMIaHFaH CHBIP TyskTapbiH Solka sxone Espuarol-Sin
eMIIiK-TUTHEHAIBIK KypalaapbIMeH, COHIai-ak OypbiH chiHakTaH oTkeH CuSO4 epiTiHIicCiMEH >KOHE ayiFall peT
ceiHanFad Espuarol-Gel- men enney, Prevention-N-E 6uomopmerin 10 mum mesmiepae exi perren 10 kyH
apansIFsIMeH MHbeKIMsIay Espuarol-Gel-min aifitapibikraii aikeiH acep Gepyi kesimme GocaHy koHe OocaHFaHHAH
KEHIHT1 Ke3eH/IeTl THHEKOJIOTHSUTBIK aypyJiapAblH aJIIbIH allbIIl, aF3aHbIH KAJIIbIHA KEITIPY KbI3METIH apTThIPbI.

Caycak TepiciHiH KaOBbIHYBIMEH 3aKbIMJaHFaH CHBIp TYsKTapbiH Solka sxone Espuarol-Sin eMik-rurueHaibk
KypaJiiapbIMEH, COHai-aK OypbiH chiHakTaH eTkeH CuSO4 epitinaiciMeH, ar3anbiH Prevention-N-E Guogopmerinig
CHITIATTHI eMeC TO3IMIUTITIH KaHIaHABIPY asChIH/a aJFall peT chiHanraH Espuarol-Gel-men enzey cyT eHiMaimiriHig
OmopecypcThIK oneyeTiH icke aceipyra jkoHe KO TP 033/2013 TamantapsiHa jkayan OCpreH IIHKI CYTTIH
OPTaHOJIENTUKAIBIK, (DPU3UKAIBIK-XUMHSUIBIK JKOHE MUKPOOHOJIOTHSUIBIK KOPCETKIIITEPiH jKaKcapTyFa BIKIAN eTTi.
Kenen omarpmbiH «CyTTiH KOHE CYT OHIMACPIHIH KayilcCi3miri TypaibD» TeXHUKaNbIK pernamenti, MEMCT
31449-2013 «Iuki cublp cyTi. TeXHUKANBIK MApTTap).

JKMBIHTBIK TONTHIK YHaid JKOHIHIEri AepeKkTep OOMBIHIIA TKIPUOETIK TONTAFbl JKaHyapJapAblH asFbIHIA
TOXKipuOeHiH 0achl MEH COHBIHIA aNTapibIKTall e3TeIIeNiKTep OOJFaHBl aHBIKTANABL. bakpuiay TOOBIHOA >KOHE
KypambiHgarsl CuSO4 BaHHanap[bsl KOJAAHFAH TONTa asKThIH Hamapruaysl +126 ymait (79,4%) xone +62 ymait
(35,4%) colikecinme OonraHblH atanm eTy KaxkeT. Solka, Espuarol-Gel xone Espuarol-Sin rempaepin Komnjana
OTBIPBIN 2, 3 xoHE 4- ToxipuOeni TonTapaa askThIH jKaKcapraHbl Oaikainuel, Oyi Oamwinslk xkyitene tuicinme 184
bainra (63,2%), 211 6anra (80,8%) sxone 192 6anra (71,9%) TeMeHAereHiH OUTAIpE .

CublpiapibiH OakpUiay oHE 1-ToxipuOerni TOOBIHIA akcayaay JaeHreii tuicinme +7 Oamra (77,7%) xkoHe
+2 Oanra (15,3%) aptkansl anbikTanasl. Solka, Espuarol-Gel sxone Espuarol-Sin renmbaepiH KonjanFaH Tomrapia
XpOMOT Jopesxeci 6 6anra (35,3%), 8 6anra (47,0%) xone 5 6anra (33,3 %) TomeHmemi.

Bakputay ToObiHma koHe |-Toxipmbenik Tonta CuSO4 BaHHamapbhlH KOJAAHY apKbUIBI caycak TEpiCiHIH
KaOBIHYBI apKBUIBl 3aKbIMAaHFaH alfMaKTapBIHBIH KUBIHTHIK TUAMETpiHiH colikeciHmme +11 MM (7,7%) sxoHe +3 MM
(2,3%) yrratiranel aHbIKTanabl. Solka, Espuarol-Gel sxone Espuarol-Sin rempaepiH KoimaHa OTHIPHIT 2, 3 jKOHE
4-toxipuberi TomTapma KepcertinreH kepcertkimTiH 61 mm (31,7%), 69 mm (36,9%) xome 62 mm (32,8 %)
TOMEHIEreH1 OaKaIIbl.

Ocpraiima, aKCaKTBIKTBIH aJJBIH aly JKOHE CHBIP TYSIFBIHBIH aypyJapblH eMIeyle eMJey-THIHEHAIbIK
KypaJlAapblH  CalBICTRIpMaIbl  THIMIUIINH 3€pTTE€y apKbLIbl anrain  peT anpobanumsuiaran  Espuarol-Gel
NpenaparbiHblH aHAFYPJIbIM alKbIH TEPAIMSIIBIK dCepl aHBIKTAJJIbl, OJ1 asK-KOJJIbIH JKaFlailblH JKUBIHTBIK TONTHIK
OaranayieiH 8,9%-Fa, XpOMOTAHBIH KHUBIHTHIK OanbIHbIH 13,7%-Fa, 3aKbIMIaHY IbIH KHUBIHTHIK THaMeTpiHiH 4,1%-ra
TOMEHJICYIHEH KOPIHETIH CHBIP TYSKTapbl aypyJapblHbIH KO3ABIPFBIIITApPbIHA OAKTEPHIMATIK 9cepli KaMTamachl3
eTel.

Tyiiin ce3mep: cubIpiap, aKCakTBhIK, TYSK aypyiapbl, (QYHKIMOHAIABIK KecCy, asK BaHHAIApbl, eMAey-
TUTHEHAIIBIK Kypasaap.

B.T. Cemenos'?, . A. BaﬁMyKaHOBl, A. C. Astenraes?’,
P. B. MuxaiinoBa®, A. C. Tuxounos’, A. B. Uyuyinn’

'Kazaxckuit Hay9HO-HCCIIEI0BATETBCKH HHCTHTYT KHBOTHOBOICTBA
¥ KOPMOIPOU3BOJICTBA, AnMaThl, Kazaxcran;
’HeKkOoMMEpYECKOe aKIIHOHEPHOE 0OIIIECTBO
«3amnanHo-KazaxcraHckuil arpapHO-TEXHUYECKUI YHUBEPCUTET
M. JKanrup xaHa», Ypaibck, Kazaxcran;
3‘-IyBamCI<as{ rocyAapCTBEHHAs CEIbCKOXO35IICTBEHHAsI aKaleMusl,
Yeboxkcapsl, Uysarnickas Pecrrybnuka, Poccust

MNPUMEHEHHUE JJEHEBHO-TUTUEHUYECKUX CPEJICTB
B IPO®UJIAKTUKE XPOMOTbBI U TEPAIIMU 3ABOJIEBAHUI KOIBITEIl KOPOB

AnHOTanus. Bo BceM Mupe B JOWHBIX CTaaax KPYMHOTO POTAaTOTO CKOTa MIMPOKO PacIpOCTpaHeHa XpPOMOTa.
J1o 25 % BBICOKOTIPOAYKTUBHBIX KOPOB CTa/la MOTYT XpOMaTh OJHOBPEMEHHO, YTO HAHOCUT 3HAYHUTEIBHBIA yIIepo,
OTPaXAIOLIMICS TJIABHBIM 00pa30M Ha MOJIOYHOM MMPOJLYyKTUBHOCTH, U IPUBOAMT K (prHAHCOBBIM HoTepsiM. Haykoit n
MIPAKTHKOM JI0OKa3aHO, YTO OT >KMBOTHBIX, MMEIOIINX Je(OPMUPOBAHHBIE KONBITHA JaXe 0e3 MPU3HAKOB XPOMOTHI,
xo3siicTBa HenonoayyatoT 4—14 % Moinoka, B cpenneM Ha 17% ymensinaercst mpuriio. K ToMmy ke x03s5HCTBa HECYT
JIOTIOJTHUTEIIbHBIE PACXOJIbl, CBSI3aHHBIE C TPHOOpETEHHEM NPOPUIAKTUYECKUX U TEparneBTHYECKUX CPEICTB U
JIEYEHUEM TTOTOJIOBBSL.
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Ienpto Hactosmeil paboThl siBISETCS NMPOQUIAKTHKA XPOMOTHI M Tepamnus 3a00JIeBaHMIl KOIBITELl KOPOB C
MIPUMEHEHHEM JIeueOHO-TUTHEHNYECKUX CpPEeACTB Ha ()OHE AaKTHBU3AIMK HECHeNU(PHUECKOH pEe3HCTEHTHOCTH
opraHu3Ma OHOIpernapaToM HOBOTO ITOKOJICHHMS.

HayuHno-uccnenoBarensckas paboTa BRIIIOJHEHA B YCIOBUAX MOJCIBFHON MOJIOYHO-TOBapHOH (epmbr AP ATTK
«Anmam» EnOexmmka3axckoro paifoHa AnMaTHHCKOW obiacth, o0paboTka MaTepuaysioB ocymiecTBieHa B BY YP
«UyBamickas pecnyOnmkaHCKas BeTepuHapHas nabopatopus» ['ocerciyx0pr UP u B mabopaTtopuu KIMHHKO-
remartosoruyeckux uccaenopannit ®I'bOY BO Uysamickas 'CXA B nepuon ¢ 2018 mo 2019 rr.

OOBeKkTaMK MCCIIeA0BaHUi ObUTH S5 TPYNIT KOPOB (10 5 B KaXK/10#) YepHO-MIECTPOIl MOPO/IbI BHYTPHIIOPOIHOTO
tuna «Caiipam», yiydiieHHbIe ObIKAMH TOJIITHHCKOW MOPOBI C PAa3IHUYHBIMU (OpPMaMU MOPAKEHHUS MalIbIIEBbIM
JnepMatuToM. JKMBOTHBIM KOHTPOJIBHOW TPYHITBI HE MPUMEHSUIOCH JIeUeHHEe, KOPOB -1 OmbITHOH rpynmsl 2 pas3a B
HEeJIeITIO MPOITyCcKaIn yepe3 ae3BaHHbl ¢ 10% BoaubM pactBopoM CuSO,, B Tepanmiy NajibleBOTo JAepMaTHTa KOPOB
2-11, 3-i 1 4-i1 ONBITHBIX TPYII MCHOJIB30BaIM JIedeOHO-rTurneHndeckue cpeacrsa Solka, Espuarol-Gel u Espuarol-
Sin cootBercTBeHHO. Kpome TOro, sKUBOTHBIM BCEX OMBITHBIX TPYII BHYTPUMBILICYHO HHBEHUPOBAIH OHONpernapar
Prevention-N-E B mo3e 10 mu aBykpatHo ¢ wuHTepBajioM 10 aHeil C Ie7bi0 TOBBIMICHHS HeceuduIeckon
PE3UCTEeHTHOCTH OPraHU3Ma.

YcaoBust KOPMIIEHHS CTEIIBHBIX CYXOCTOMHBIX M JIOMHBIX KOPOB COOTBETCTBOBAIM HOPMAaM M PALlIOHAM KOPMIICHUSL.

YcraHOBIEHO, 4TO 00pabOTKa KOMBITEL, MOPAKEHHBIX MaJIbLEBBIM AEPMATHTOM, JI4€OHO-TUTHEHUIECKUMHU
cpeactBaMu Ha (HOHE BHYTPHMBILIIEYHOM WMHBEKLIMH KOpOBaM OHOmNpernapara, akTUBH3HPYET remomos3. Tak,
KOJIMUECTBO JPHUTPOLUTOB B KPOBU KOpOB 1-if, 2-i, 3-if M 4-ii ONBITHBIX TpyNIl ObUIO BBIINIE MO CPABHEHUIO C
KOHTpOJIeM Ha 14-¢ CyTKH mociie jiedeOHO-IpodrIakTHUeCKuX MaHumyssuuid Ha 20,3 %, 22,1, 28,1 u 24,1 %.
VYpoBeHb reMOrio0MHa B KPOBH KOPOB OIBITHBIX T'PYII TOXKE OKasajcsl BbINIe, HEXeNMW B KoHTpoie. Cremyer
OTMETUTh, YTO pa3HMIA MEXIY AaHHBIMH KOHTPOJIBHOM M OIBITHBIX TPYII OKa3ajaCh HAWBBICHIEH B MOJIb3Y
JKUBOTHBIX 3-1 OIIBITHOH I'PYIIIBI, B CHCTEME MEPONPHSITHIL 110 Teparuu 00JIe3HEel KOMBITEl], KOTOPBIX UCIIOJIb30BaIN
Espuarol-Gel.

VY JKMBOTHBIX ITOJOIBITHBIX TPYNI JIO JICYEHHS BBIABIEH JEHKONNTO3, MPEBBIIIAIONINN (PH3NOIOTHIECKYIO
HOpPMY. B KpOBHM JKMBOTHBIX ONBITHBIX TPYNI Ha 14-e CyTKH TOCIE JICYCHHsI OTMEUEeHA CTAOMIN3aIMs KOJINIECTBA
JeWKOnNTOB B KpoBH. IIpy 3TOM KOJIMYECTBO yKa3aHHOTO (JOPMEHHOTO 3JIEMEHTa B KPOBH JKMBOTHBIX B KOHTPOJIE
OBLTO BBIIIE, HEXKETH B OMBITHBIX TPYIIaX: B 1-i ONMBITHOH rpymie — Ha 1,0X109/JI, Bo2-ii—mHa 1,8, B3-eli—Ha 2,51
B 4-01i OIBITHOM — Ha 2,2x109/n.

VYCTaHOBJIEHO, YTO MMMYHOOMOJIOIMYECKHE IOKa3aTelid KPOBH KOPOB OIBITHBIX TPYII OKA3aJIUCh BBIIIE,
HEKEJIM B KOHTPOJIC: (arourapHas akTUBHOCTh JCHKOIUMTOB — Ha 2,0 — 5,4 %, nu301MHas aKTUBHOCTD I11a3Mbl —
1,2 — 5,4 %, OakrepuiluaHas aKTUBHOCTh ChIBOPOTKH KpoBHu — 3,1 — 6,1 % u comepikaHHEe MMMYHOTJIOOYIMHOB —
3,4 — 5,9 mr/mn coorBercTBeHHO. TO €cTh BHYTPHMBILIEYHOE BBEJIEHHE KOpoBaM Ouorpenapara Prevention-N-E
AKTHBHM3UPYET CHHTE3 MMMYHOTJIOOYJIHMHOB, Ha (hoHE 0OpabOTKH KOMBITEL JeYeOHO-TUTHEHUYECKHUMHU CPEACTBAMU
Solka u Espuarol-Sin, a takxe pactBopom CuSQO,, anpoorpoBaHHbIX panee, 1 Espuarol-Gel, ncrsitryemoro Briepsebie.

KommiekcHast Tepanus 3a00ieBaHMN KOIBITEI KOPOB JICYEOHO-TUTHEHWYECKUMH cpeacTtBamu Solka wu
Espuarol-Sin, a taxxe pactBopom CuSQO,, anpobupoBaHHbIME paHee, 1 Espuarol-Gel, ucnbITyeMbIM BHepBbIe, Ha
(oHe BHYTpUMBIIICUYHOH WHBEKIMU Owompemnapara Prevention-N-E crnocoOcTBoBana cokpamieHHo CpOKOB
OTACTICHUS TOCNena M Tpexylpexjana THHeKosornueckne 3abosieBanus. Ilocnme mpuMeHeHust Ouompemnapara
Prevention-N-E y KOpoB Cokpaiaiich CpOKH HACTYIUICHHS TIOJIOBOH OXOTHI, HHACKC OCEMEHEHHS M CEPBHC-TIEPHOI,
a TaK)Ke TOBBIIIANACH OMJIOA0TBOPSIEMOCTh MPH 1 OCEMEHEHUH.

Takum o0Opazom, 00paboTKa KOMBITEL KOPOB, MOPa)KEHHBIX MalbIEBBIM JIEPMATHUTOM, Je4eOHO-TUTHEHH-
geckuMmu cpeactBamu Solka u Espuarol-Sin, a taxxe pactBopom CuSO,, anpobupoBaHHbIME panee, u Espuarol-Gel,
UCIIBITYEMBIM BIIEpBbIe, Ha ()OHE BHYTPHMBILICYHOW WHBEKIMU Ouorpenapara Prevention-N-E B goze 10 wmu,
JIBYKpaTHO ¢ MHTepBasioM 10 cyToK, mpeaynpex/ialia THHEKOJIOTn4YecKie 3a00IeBaHus B POJJOBOW M ITOCIEPOJOBON
MEePHO/Ibl U MOBBIIIANA BOCIIPOU3BOAUTENBHYIO DYHKIIMIO OpraHu3ma, npu 6osee BeipakeHHOM d¢dekte Espuarol-
Gel.

O0paboTka KOMBITEI KOPOB, ITOPAKCHHBIX MAJIBIIEBBIM JEPMATHTOM, JEYEOHO-THTHEHMYECKHMH CPEACTBAMU
CuSO,, Solka, Espuarol-Sin, ampoGupoBanHbiMu panee, u Espuarol-Gel, ucnbITyemblM BrepBble, Ha (HoOHE
aKTUBU3AINHA HECTeIM(UIECKON PE3NCTEeHTHOCTH opraHm3ma OwompemapatoMm Prevention-N-E, cmocobcTBoBanma
peanuzany OMOPECypCHOTO IMOTEHINAIA MOJIOYHON MPOAYKTUBHOCTH H YIIyUIICHUIO OPTaHOJICITHIECKUX, (PU3UKO-
XMUMHUYECKUX M MHKPOOMOJIOTMYECKHX TMOKa3aTeJaeld CBIPOr0 MOJIOKa, KOTOpble OTBedanu TpebosanusiM TP
TC 033/2013 Texuuueckuii periamMeHT TaMOKeHHOTo coro3a «O 0e30MacHOCTH MOJIOKA M MOJIOYHOMN MPOAYKIIHNY,
I'OCT 31449-2013 «Moioko KopoBse ChIpoe. TeXHNIEeCKHe YCIOBUM.

YCTaHOBIEHO, YTO JaHHBIC 10 CYMMapHOW TPYNIIOBOM OANbHOW OIEHKE COCTOSHUS KOHEYHOCTEH JKUBOTHBIX
MOJIONBITHBIX TPYNI Ha HAa4yaJlo M KOHEI[ OIbiTa CYIIECTBEHHO pa3HWIMCh. HeoOXomumMo OTMETHTh, YTO B
KOHTPOJILHOH IpyIIe U B rpyrmie ¢ npuMeHeHneM BaHH ¢ CUSO, nporcXouiio yXyAlIeHHe COCTOSHUSL KOHEUHOCTEH
+126 6amnoB (79,4%) u +62 6amna (35,4%) cooTBeTcTBeHHO. BO 2-1i, 3-if ¥ 4-if OMBITHBIX TPYMIaX C MPUMEHEHHEM
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reneit Solka, Espuarol-Gel u Espuarol-Sin otMeueHo yiydIiieHne COCTOSHAS KOHEYHOCTEH, UTO B OAIBHON CHCTEME
BEIpA)KaJIOCh B CHIDKeHUH Ha 184 6amna (63,2%), 211 6amos (80,8%) u 192 6amna (71,9%) cOOTBETCTBEHHO.

Y CcTaHOBIEHO, UTO B KOHTPOJIBHOH 1 |-if OMBITHOHN TPYIITIIE KOPOB MOBBIIIANACH CTETICHb XPOMOTHI Ha +7 0alioB
(77,7%) n +2 6amna (15,3%) coorBerctBenHo. B rpymnmax ¢ npumenenuem reneit Solka, Espuarol-Gel u Espuarol-
Sin TpOM30ILIO0 CHIKEHHWE CTETeHH XpPOMOThI Ha 6 GamnoB (35,3%), 8 GamroB (47,0%) u 5 Gamior (33,3 %)
COOTBETCTBEHHO.

VYCTaHOBIIEHO, YTO B KOHTPOJBbHOW rpymme M 1-i OnbITHOW rpymme ¢ npuMeHeHueM BaHH ¢ CuSO,
MIPOUCXOIWIIO YBEIHMUCHHE CYMMAapHOIO JHaMeTpa MOPaKEHHBIX YYaCTKOB MaJBLEBBIM JepMaTHTOM Ha +11 MM
(7,7%) n +3 mm (2,3%) coorBercTBeHHO. Bo 2-if, 3-if u 4-ii ONBITHBIX rpymmax ¢ npuMeHeHueMm renei Solka,
Espuarol-Gel u Espuarol-Sin otmeueno cHikeHue ykazaHHOTo mokaszatens Ha 61 mwm (31,7%), 69 mm (36,9%) u
62 MM (32,8 %) COOTBETCTBEHHO.

Takum 00pa3om, U3ydeHHEM CPaBHUTEIbHOW d(PPEKTUBHOCTH JIe4eOHO-TUTHEHUYECKUX CPEJCTB B MPOQHIIaK-
THKE XPOMOTHI W Tepanuy 3a00JEeBaHUI KOIMBITEL KOPOB BBISBICH Oo0Jee BBIPAKCHHBIA TepaneBTHYCCKUA dPdexT
npenapara Espuarol-Gel, anpoOupoBaHHOr0 HaMH BIIEpBBIC, KOTOPHIA oOecrieynBaeT OAKTEPUIIUAHOS NEHCTBUE Ha
BO30OyauTeNeil Ooie3Hel KOIBITE] KOPOB, BBIPAXKAIOIIMKCS B YMEHBLIICHHH CYMMapHOH T'pYIIIOBOH OICHKH
COCTOSTHMSI KOHeuHOcTel Ha 8,9 %, cymmapHoro Oamna xpoMoTsl Ha 13,7%, cyMMapHOTo AuamMeTpa MOpakeHHi Ha
4,1%, uexenn, kK mpumepy, Espuarol-Sin.

KiioueBble cj10Ba: KOPOBBI, XpOMOTa, OOJE3HM KOMBITEN, (PYHKIHMOHAIbHAs OOpe3Ka, HOKHBIC BaHHEI,
JIe4eOHO-TUTHEHUYECKUE CPEICTBA.
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