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1. BBEAEHVE
Introduction
Ha Cero/HsLIHUN JleHb 3MKU300THUYeCKast u
JMU/IeMUOJIOTHYeCKasi CUTyalusi 1o Opylennesy B  Mupe

[IOCTaTOUYHO OCTpasi U 0OCTAaHOBKA B 3TOM OTHOILEHHWM OCTaeTCst
JI0CTaTOUHO CJI0XKHOM.

Briepebie B Y30ekucTaHe Ha OCHOBe TpaHC(epa TeXHOIOTHi
pas3paboTaHbl OTeueCTBEHHble [UAarHOCTHYECKWe CpeJCTBa U
pearentsl aysi PBII, PA, PCK u PJICK, Habopel gy UDA,
W3y4eHBbl X aKTUBHOCTD U CTeL(pUIHOCTb.

Pa3paboTKa, BHe/IpeHHEe JUarHOCTUYECKHX CHIBOPOTOK, a TAKXKe
opraHv3als UX Mpou3BojcTBa B PecnyOsiike Heo6xonuMa, T.K.
CBIBOPOTKH SIBJIAIOTCS STaJIOHHBIMM CTaH[ApTaMH M MOTYT ObITh
peKOMeH/J0BaHbI ISt TIOATBEePKAEeHUs CreLuUIHOCTH
OpyLie/UIe3HbIX aHTUIEHOB, KOHTPOJS TOUHOCTH TTOCTaHOBKU
ceposiornyeckux MeTozioB U TectrpoBanusi (PBIL, PA, PCK, P/ICK,
DA, KP u ap.), a Taxke IpejHa3HaueHb! A/ UCTI0/Ib30BaHUs. B
6aKTepHOOTHYeCKUX HCC/Ie[0BAaHUAX JJs  TIPe/IBapUTENbHOro
MO/ITBEPXKAEHHUS BbIJIENIEHHBIX 3MM300THUECKUX KYJIBTYp OpyLie/mut

[1].

OT0 CrocoOGCTBYeT pACIIMPEHHI0 CIeKTpa [AMAarHOCTHUECKHX
vccrefoBaHul  Opyliesiesa >KMBOTHBIX, Tpe/OTBpALAeT €ro

pacripocTpaHeHne, obecrieunBaeT  0€30MacCHOCTb  MPOJYKTOB
JKMBOTHOBOZACTBA (MOJIOKA, MOJIOUHBIX TIPOAYKTOB, MsiCa H
MSICOTIPOZYKTOB), a TakKKe TIpeJoXpaHsieT Jojeid OT 3Toi

vuHbekmu [2,3].

Llenbio  WcCCAefoBaHUM — sIBASIOTCA — pa3paboTka  criocoba
TOJTyueHust THOGUIN3UPOBaHHbIX OPYLIE/UIE3HBIX CHIBOPOTOK ISt
[TUarHOCTUKY Opy1iesiesa.

2. MATEPUNANBI N METOAbI

Materials and methods

OO6BbeKTOM HCC/Ie[loBaHUs SIBJISIICS. MaTepuall, MoNy4YeHHbIH B
pe3yjbTaTe  IaTOJOrOAHATOMUYECKHX,  CEPOJIOTUYeCKUX U
aslZIepruveckux HCCAe[0BaHUM KPYIHOTO M MeJIKOTO pOraTtoro
CKoTa 13 pepMepCKUX KUBOTHOBOAUECKUX X035HCTB [)KU3aKCKOMH,
CamapkaHjckodd M TaiikeHTCKOW obsacteld U 1abopaTOPHBIX
>kuBOTHBIX HVVIBeTteprHapuu.

IlpepmeToM ucCae0BaHUS CIY)KWIM, CbIBODOTKA KDOBU
MOPCKHUX CBUHOK U KPOJIMKOB, KDYITHOI'O pOraToro CKoTa, OBeL.

Mertozpbl UCCre/JOBaHUH. Ncnonb3oBaHbl MeTO/IUKH
Mo QUIN3aLUN-TIONy YeHUsT CyXUX OpyLienie3HbIX
[MarHOCTUYECKHUX  CbIBOPOTOK, IyTeM  BBICYLUIMBAHUS U3

3aMOPOKeHHOT'0 COCTOSIHUSI T10/] BBICOKUM BaKyyMOM I1PY HaJTUUH
KpHornporekTopa [4,5].

3. MONTYYEHHbDIE PE3Y/IbTATbI

Results and discussion

[JuarHoctuueckue CBIBOPOTKH JMOGUIN30BaIA B
nabopatopHoii ycraHoBke «Alfa 1-2 LD plyus», nmpuHazexareit
naboparopun Opyuenneza HUVB. PaspaboTka mnapameTpoB
AMoGUIM3aLMK  OCYILECTB/sANachk [0 TeMIlepaType Harpesa
npoaykToB (TOC), Temmeparype 3aMOpa)kKMBaHUsI TIPOAYKTOB
(cybmumarivioHHoM 3amopo3ku TO) ¥ BpeMeHH UX BbIJEPXKKU.

TTpouecc nModuIU3aLyK BKIOYa B cedst IBa OCHOBHBIX 3Tara:
- 3aMOpaK{BaHHe, TPH KOTOPOM CHIBOPOTKM BO (hIakoHax,
MOMeIlleHHbIX B KacCeTbl, IIOMelljali B HU3KOTeMIIepaTypHYHO
KaMmepy C Auara3oHoM TeMIiepaTyp OT MUHYC 25 g0 muHyc 600C.
IIpu 3TOM TemriepaTypy 3amep3aHusi IIOCTeNIeHHO CHIKaIu IpU
aTMocgepHOM JaBeHnH cHauasa 1o MuHyc 250C, 3aTeM 10 MUHYC
400C B TeueHue 15 MUHYT.
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B xome otpaboTkyM mapaMeTpoB paspaboTamu  ueTkipe
TeMITepaTypPHbIX PeXXHUMa: MepBbli - OT HauaJbHOM TeMIepaTyphbl
go 00C, Bropo#i - or 00C go muuyc 50C. [lamee mpoucXopus
«pa3BOPOT TeMIIepaTypbl» K KPHOCKOIIMYECKOH TeMIlepatype, TO
eCcTh TPeTHH TMepuoj - TpeBpalleHre BoAbl B (a3oBbli jef, a
YeTBEepThI  ONpeZie/isieTCsl  TeMIepaTypHbIM — IepHOJOM -
3aTBepZeBaHUe CMECH JIb/Ia U KUJKOCTH.

B 1o xe BpeMsi HaM ObUIO BaXKHO oripee/iInTb ‘leTBEprIﬁ
KpI/ITI/l‘{ECKI/Iﬁ mar, I10CKOJIbKY HEOGXOAI/IMO TOYHO 3HATb
BpeMeHHbIe DaMKW, B TeyeHHWe KOTOPBIX IPOUCXOAUT II0/THOe
3aTBepJeBaHue.

Bropoii aTan roduan3atuy 3aKIrouancs B CyoIMMalioHHON
CylIKe, TIPU KOTOpPOW (IaKOHBI C 3aMOPOKEHHOW CHIBOPOTKOM
OBICTPO TIEPEHOCH/IM B CYLIM/IBHYIO KaMepy, TepMeTH3MPOBali U
BK/TIOYA/IM BaKyyMHBIM HAacoC AJs yZAaleHWs IapoB BJaru W3
3aMOpO’KeHHOH B BaKyyMe Ipo0bI.

Tleprios, CyOIMMAI[MOHHON CYIIKM TakXKe [JeIWIcs Ha JBa
nepriofia. B mepBblii mepuof BpeMsl CYyIIKH (PUKCHPOBAlW IpU
OTpULIaTeIbHBIX TEMIIepaTypax, a BO BTOPOU Mepro/| BpeMsi CYILKH
OTIpeZieNIANy TpU TMOJIOKUTENbHBIX Temriepatypax. OmpeneneHue
3TUX MEPUOZIOB ObLIO HEOOXOAMMO [Jisi OTpe/ie/ieHUs] BPeMeHH
yJaneHust CBOOO/JHOM ¥ CBSI3aHHOM BJIard.

Ha niepBoM 3Tare 3aMOPO3KU peareHThl 3a/IMBa/Ii B CTepU/IbHbIE
thnakoubl 06bemom 10 cm3 mo 2,5 mi ceiBopotku P/s, N/s u
KOMIIJIEMEHTa, KOTOpble ObUTM MPOHYMEpOBaHbI B CIELMa/TbHBIX
MH/IMBU/lya/IbHBIX KacceTax U MoMelleHbl B MOPO3W/IbHYI0 KaMepy
1py HU3KOH Temmneparype MuHyc 300C.

HpI/I TaKOM De&XUMe 3aMOpPAXKMBAHHA  AUArHOCTUUYECKUX
peareHToOB pa3BOpPOT TeMIlepaTypbl COCTABUJI 3 yaca, TO eCTb,
BanHKCI/IpOBaHbI T0JIHbI€ M3MEHEeHUA KPHCTaHHHHECKOﬁ pelieTknu
BCeX HCIIBITYeMBIX IperapaToB.

ITocne 3aMopakMBaHUs BCe KacCeThl C  peareHTamMu
MOMEI|A/IMCb  Ha OT/e/bHble TIOJKM BAaKyyMHOH Kamephbl
nuodwmusauonHoro ammapara «Alfa 1-2 LD plyus», kK kKoTopoi
MIOAK/TIOUA/ICS BaKyyMHBI Hacoc armapara, KOTOPbIA TakkKe U
TIOZIK/TIOYA/ICS. K MOPO3U/IbHOU Kamepe.

B sToT nepuog Temneparypa B kamepe cocrasssiia MUHyc 240C.
B urore, 3KCIepuMeHTaJbHO YCTaHOBJIEHO, YTO IIpU
JMO(UIM3aLUY OTeueCTBeHHBIX PeareHTOB 3BTEKTHUecKas 30Ha
Jl0JDKHA HaxoAMTCsl B AuanasoHe Temreparyp ot -70C go -200C, a
npu cyb6iMMarivi camasi BLICOKasi TeMIiepaTtypa B 3BTEKTHUEeCKOW
30He JJ0/bKHA cocTaB/siTh 138 +3,60C, camast Hu3Kas TaB +28,70C,
TIPY 3TOM OTNITUMAJIbHOE JJaBJ/ieHHe JO/DKHO ObITh B ripefenax 0,053-
0,055 mutnbap.

YCTaHOB/IEHO, UTO TI0C/Ie OTpe/ieIeHus] TlapaMeTpoB 06paTHOro
ocMoca (jaB/ieHust) C LeIbIO0 MPe0TBpalljeHus W30bITOUHOM Baru
B MOPO3WIBHOM KaMmepe TIpH JuarnasoHe Temmneparyp oT -520C fo -
540C, TOMHBIA LMK CyOIMMALMOHHON CYIIKHA OpyLie/ie3HbIX
CBIBOPOTOK M KOMILIEMeHTa ITPOUCXOUT B TeueHHe 31daca.

B wurore, pesynpTaTaMyd KOMMCCHOHHBIX /1abOpaTOpHBIX U
TMPOM3BO/ICTBEHHBIX WCIBITaHUN c NpYMeHeHNEeM
MPOM3BO/ICTBEHHBIX CHIBOPOTOK KPOBM KPYIIHOTO W MEJIKOro
poraTtoro CKOTa M3 XO3HCTB C paslWYHOM 3MHU300THUUECKOM
cuTyauueil 1o OpyuLe/uié3y JI0KasaHO, 4YTO OTeyeCTBEHHbIe
peareHTbl TeMOMW3MH W KOMIUIEMEHT, 00/1aZjaloT BBICOKOU
aKTUBHOCTBIO W crepuduuHocteio B PCK ¥ BBIBISIOT
MaKCHMasbHOe KOJIMYeCTBO KOMIUIEMEHTCBSI3bIBAIOIMX aHTHUTEL.

Pe3y]’[I:TaTI;I H3yyeHusaA UYyBCTBUTE/JIBHOCTHU U CHeI_[I/ICbI/ILIHOCTI/I
H3IrOTOBJ/IEHHBIX CBIBOPDOTOK 6aKTepI/IOJ'IOFI/I1«IECKI/IMI/I MeTOoaMu
rnpeacTaB/I€HbI B Ta6}mue.
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Ta6nuuya 1
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Pe3y}'{bTaTbI 6&KTEPI/IOHOFI/I‘IECKOFO nuccien0oBaHus, HpOBe,E[éHHOl"O C L[eJIbH0 TUTTMPOBAHUSA KYJIbTYD 6pyL[E]'[]'I C ITOJTyU€HHbIMU OTeYeCTBeHHbIMU

AWarHoOCTUYeCKUMHU CbIBODOTKaMHU

Table 1. Results of the bacteriological study carried out to type Brucella cultures with the domestic diagnostic sera

obtained

Ne n/n HasBaHue wrammos KonuuectBo STS antibrucella- Pis Tectupyemas N/s TecTupyemas
6pyuenn nccnepoBaHUii abortus CbIBOPOTKa CbIBOpPOTKa

KoHTposnbHble (referens)

LTamMMbl

1 B. abortus 544 3 + + -

2 B.melitensis 3 + + -
Novocherkassk 102

3 B.suis 1330 3 + + -

Mpov3BOACTBEHHbIE

BaKLVHHbIE LUTAMMbI

4 B. abortus 104MUZ 3 + + -

5 B.melitensis Rev-1 3 + + -

6 B. abortus 19 3 + + -

3nu3ooTnyeckre

LITaMMbl

7 B. abortus 36 + + -

8 B.melitensis 36 + + -

BCEIro 90 + + -

IIpumeuaHue: pesynbmamal peakyuu azearomuxayuu (PA) e nnacmuxkax/npobupkax. STS — cbigeopomka mexcdyHapoOHo20 cmandapma; P/s — cbleOpOmMKa noaoxcumenbHas;
N/s — cbleopomka ompuyamensHas. / Note: STS — international standard serum; P/s — positive serum; N/s — negative serum.

Pe3ynbTaTel  OEHKM  SKOHOMHUYECKOH 3¢ QeKTHBHOCTH
MPOM3BOJCTBA  OTEUeCTBEHHLIX peareHTOB  yKa3blBaeT Ha
C/lefytoliee, eCliM B HacToOsllee BpeMs IleHa ChIBOPOTKH KPOBH,
WCIIO/Ib3yeMOM TIpU  [jarHocTvKe Opyleniesa, B Poccuiickon
@epeparyu coctasisier 2 000 pybseii (2 840 000 cym), a B

Pecriy6nike  KaszaxcrtaH IleHa  aHAJOTHUHOM  CBHIBOPOTKH,
cocrayisier 1 600 py6meit (2 272 000 cym), TO CTOMMOCTBH
CHIBODOTKM  KDOBHM, MPHUTOTOBIEHHOH [y  AWArHOCTHKU

Gpytesiesa B Y3bekucrare cocrasssier 1 250 000 cymos.

Taxum 06pa3oM, yCTaHOBJIEHO, UTO MeCTHasi CBIBOPOTKa KPOBU
B 1,82 pa3sa femeBine, yeM «CbpIBOPOTKa KPOBU, U3TOTOB/IEHHAs [/
[IMarHoCTUKY O6pyuennesa» B Pecriybymike Kasaxcran, u B 2,27 pasa

gJewieBsie, yeM «CbIBOPOTKA KpOBM, M3rOTOBJIeHHas ISl
[IMarHOCTUKY OpyLiesie3a» B Poccuiickoii @epeparuu.
4. BbiBOAbI
Conclusions
1.YcraHoBneHo, 4TOo ONTUMAJIbHbIEe TeMIlepaTypHble

TapaMeTphl NP THOGIIM3ALY OTeueCTBeHHBIX JUarHOCTUIeCKIX
cbiBopoToK (P/s, N/s) n KoMmuieMeHTa HaXOZATCS Ha ypPOBHSIX:
BepxHuii nipefien1 TO - 240C u HwkHuU# npegen TO - 3,70C.

2.JKCMepUMEeHTa/IbHO YCTAaHOBJIEHO, UTO TIPU JUOGUIN3ALIN
OTeUeCTBEHHbIX  DeareHTOB  9BTeKTUYecKass 30Ha  [JJO/DKHA
HaxoAuTcsl B AuanasoHe Temrieparyp ot -70C mo -200C, a npu
cybMMaLuu camasi BbICOKast TeMIIepaTypa B 3BTEKTHUECKOH 30He
nosbkHa coctaiisiTe T9B +3,60C, camast Hu3Kas T3B +28,70C, npu
ITOM ONTHUMA/ILHOE fIaB/ieHHe [0/DKHO ObiTh B mipegenax 0,053-
0,055 musutbap.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil pechepam Ha aH2/1ulickom
s3bIKe

Mandatory for all articles whose full text is not in English. Length 600-1000
words. It must be independently readable: a reader who does not know the
language of the full text should understand the problem, the method, the
numerical results and the contribution without consulting the main text. Do not
copy the 250-word abstract.

Purpose and research problem

The epizootic and epidemiological situation with regard to brucellosis
remains acute both worldwide and in the region, and reliable
serological diagnosis is the basis of any control programme.
Diagnostic sera and reagents for the serological reactions used in
brucellosis diagnosis were developed in Uzbekistan for the first time
on the basis of technology transfer, but the sera have to be produced,
stored and distributed in a stable form, which requires a validated
lyophilization regime. Organising domestic production of such sera
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widens the range of diagnostic investigations available for animal
brucellosis, helps to prevent its spread and reduces dependence on
imported reagents. The aim of the research was to develop a method
for obtaining lyophilized brucellosis sera for the diagnosis of
brucellosis.

Materials and methods

The object of the study was material obtained from pathoanatomical,
serological and allergic investigations; the subject of the study was the
blood sera of guinea pigs and rabbits, cattle and sheep. Methods of
lyophilization were used to obtain dry brucellosis diagnostic sera. The
sera were lyophilized in an “Alfa 1-2 LD plus” laboratory unit
belonging to the brucellosis laboratory. The process comprised two
main stages. In the freezing stage the sera in vials were placed in a
low-temperature chamber, and four temperature regimes were worked
out: from the initial temperature to 0 °C, and the three subsequent
steps described in the article, the fourth of which is critical because
the time frame within which it takes place must be known exactly. In
the second stage, freeze-drying, the vials of frozen serum were
transferred rapidly to the drying chamber; the drying period was itself
divided into two, the first being recorded at negative temperatures. In
the freezing stage the reagents were poured into sterile 10 cm3 vials,
2.5 ml of P/s, N/s serum and complement per vial.

Results and discussion

Under the regime adopted for freezing the diagnostic reagents the
temperature reversal took three hours. After freezing, all cassettes
with reagents were placed on separate shelves of the vacuum chamber
of the lyophilization apparatus, where the chamber temperature was
minus 24 °C. It was established experimentally that during the
lyophilization of domestic reagents the eutectic zone must lie within
the range defined in the article, and that after the parameters of reverse
osmosis, that is of pressure, have been determined, excess moisture in
the freezing chamber is prevented. The sensitivity and specificity of
the sera produced were assessed by bacteriological methods, and the
results of typing Brucella cultures with the domestic diagnostic sera
are given in Table 1, in which the reference strains, the number of
investigations and the reactions with the international standard serum
STS and with the tested positive and negative sera are shown.
Commission laboratory and production trials using production sera
confirmed the results. The economic assessment showed that the price
of the blood serum currently used in brucellosis diagnosis is 2000
roubles in the Russian Federation, equivalent to 2 840 000 soums, and
the comparison established that the local serum is 1.82 times cheaper
than the serum manufactured for brucellosis diagnosis in the Republic
of Kazakhstan and 2.27 times cheaper than the corresponding product
of the Russian Federation.

Conclusion and contribution

It was established that the optimal temperature parameters for the
lyophilization of the domestic diagnostic sera P/s and N/s are those
defined in the article, and it was shown experimentally that during the
lyophilization of domestic reagents the eutectic zone must lie within
the stated range. The sera obtained under this regime retained their
sensitivity and specificity in bacteriological typing of Brucella
cultures, and their production is economically advantageous, the local
serum being 1.82 and 2.27 times cheaper than the equivalent products
of Kazakhstan and the Russian Federation respectively. The
contribution of the work is a validated, locally reproducible
lyophilization regime that makes the domestic manufacture of
brucellosis diagnostic sera practicable and thereby broadens the
diagnostic capacity of the national veterinary service.
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