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AHHOTanus

BeedeHue. VccnenoBany BOSMOXKHOCTb MCII0/b30BaHUS UHAeKca HelTpanu3aiuu (NI) A/ BbIsIBIeHUs] aHTUTeN K BUPYCY
MH(EKLMOHHOTO OPOHXMTA KypP B CIBOPOTKE KPOBU KYP, UMMYHU3VPOBAHHBIX MOHMBa/IeHTHON MHAaKTUBMPOBAHHOM BAKLUHOM
MPOTUB HblOKacicKou 6ome3nu (HB), nndekimonnoro 6ponxura Kyp (MBK) u cunzipoma cHwkenus siiitjeHockoctu-76 (CCH-
76) «TpuoBak Mynsti» (PI'BY « BHUM3XK, 1. Bnagumup). [Ipu stom BaneHTHOCTh VIBK B cocTaBe BakLIMHBI TIpe/iCTaB/ieHa
CMeChI0 aHTUTeHOB Tpex mramMmmoB: «BHUM3XK793/B» (1), BHUM3XK RF08-10 QX (II) u «Yamaeckuii» (I11).

Mamepuanbi u Memoobl. B paboTe UCIoB30BaIHU:

- iwraMMel Bupyca MBK;

- CBIBOPOTKM KPOBH:

- OT LBIILIAT, BeIBe/ieHHbIX U3 CIIP-3MOpHOHOB Kyp (OTpULiaTe/bHas CBIBOPOTKA);

- OT Kyp, cofieprKalljux aHTurena K Bupycy Hb;

- OT Kyp, Cofiep>Kalljux aHtuTena K Bupycy CCA-76;

- OT Kyp, IMMYHU3UPOBaHHbIX M0/IMBa/IEHTHON MHAKTHBUPOBAaHHOW BaKLIMHOMN « TprioBak My/bTi»;

- CI1®->MOpHOHEI KYP (TeCT-00BEKTHI).

B peakium, rje TIOCTOSIHHAS [03a CHIBOPOTKU BO37IeMCTBOBAjia Ha MOC/IeAOBaTe/IbHbIe pa3BeleHus] BUPYCa, OTpeesiiu
uHjeKC HelTpanu3auuu Buga: 1gIN = 1gT,-1gT, roe To — MHGEKIMOHHBIA TUTP BUpYyCa TOC/Ie KOHTAKTa C OTPULATeTbHOM
CBIBOPOTKOW; Ti — MH(EKIMOHHBINA TUTP BHUpYyCa MOC/e KOHTaKTa C MIMMYHHOM CHIBODOTKOH. 3HauMMOCTh orjeHKH IgIN (Ha
ypoBHe p < 0,05) npoBepsiu Ucnonb3yst HepaBeHCTBO (IgIN/S) > 2, rae S — cooTBeTCTBYIOIIee CTaHAAPTHOE OTK/IOHEHUeE.

Pe3yabmambl uccaedogaHuli. YCTaHOBU/IM, UTO ChIBOPOTKHU, CO/iepXKalllve aHTHUTesa B Tojabko Bupycam HB u CCSI-76, B
peakiud ¢ Bupycom MBK He mMenu CTaTUCTUUeCKU 3HAUMMBIX OLleHOK IgIN+S, uTo cBUETenhCTBOBA/IO O CHel(UIHOCTH
Tecta. Ilpu 3TOM CBIBOPOTKA, IOMy4eHHas IIOC/Ae TIPUMeHeHus BakLuHbl «TproBak MynbTu», MOKasana BBICOKYIO
HeUTpalu3ymIyl0 akTUBHOCTb I10 OTHOLIEHHWIO KO BceM TectupyeMbiM witamMmaM MBK. CootBercTByromye cpefHue
nokasarenu 1g'IN+'S cocraBunu:

I) 2,694+0,313;

1) 3,434+0,151;

I11) 3,278+0,319.

KoadduimeHnTs! Bapraliuu cpefiHUX OLIeHOK HaXOJW/IMCh B TpaHullax Auara3oHa (%): 4,3-11,6.

ObcydcoeHue u  3akmoueHue. HccnedogaHue ChIBOPOTKM — KPOBU  Kyp, WMMYHHU3HUPOBAaHHBIX  TIOJIMBAJIEHTHOM
MHAKTUBUPOBaHHOMN BakLMHOW «TpuoBak MysnbTH», B KOTOPOW OFHA U3 BaJE€HTHOCTeH COCTOMT U3 CMeCU aHTHUI€HOB Tpex
mraMMoB Bupyca MBK, mokasasno, 4To UCosib30BaHue MHAEKCa HelTpaau3aliy BUpyca I03BOJISeT JOCTOBEPHO OMNpefienTh
HaJ4rie aHTUTeJT OTAETBHO K KayKAOMY U3 Tpex mTaMMoB Bupyca UBK, rckimtouasi Hecrieldpuueckrie peakijym.

KiroueBble c/10Ba: TO/MBAJIEHTHAs WHAKTUBUPOBAHHAs BakLMHA, BHPYC WH(EKIMOHHOTO OpOHXWTA Kyp, TUTP
VH(EKLMOHHOTO BUPYCa, Peaklys HelTpanru3ariii BUpPyCa, MHAEKC HelTpair3aliuy BUpyca.
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Abstract

Introduction. The possibility of using the neutralization index (NI) to detect antibodies to chicken infectious bronchitis
virus in blood serum of chickens immunized with polyvalent inactivated vaccine against Newcastle disease (ND), infectious
chicken bronchitis (ICB) and syndrome of reduced egg production-76 (SSY-76) "Triovac Multi" (FSBI "VNIIZH, Vladimir)
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was studied. In this case, the valence of ICD in the vaccine composition is represented by a mixture of antigens of three strains:
"VNIIZH793/B" (I), VNIIZH RF08-10 QX (II) and "Chapaevsky" (III).

Materials and Methods. The following were used:

- ICB virus strains;

- blood sera:

- from chickens bred from SPF-embryos of chickens (negative serum);

- from chickens containing antibodies to ND virus;

- from chickens containing antibodies to SSN-76 virus;

- from chickens immunized with polyvalent inactivated vaccine "Triovac Multi";

- SPF-embryos of chickens (test subjects).

In the reaction, where a constant dose of serum was exposed to successive dilutions of the virus, the neutralization index of
the form was determined: 1gIN = IgT,-lgT;, where T, — infectious titre of the virus after contact with negative serum; T; —
infectious titre of the virus after contact with immune serum. The significance of the IgIN estimate (at the p < 0.05 level) was
tested using the inequality (IgIN/S) > 2, where S is the corresponding standard deviation.

Research Results. It was found that sera containing antibodies only to ND and SSN-76 viruses did not have statistically
significant IgIN+S values in the reaction with ICB virus, which indicated the specificity of the test. At the same time, serum
obtained after application of Triovac Multi vaccine showed high neutralizing activity against all tested ICB strains. The
corresponding mean 1g'IN+'S values were:

1) 2.694+0.313;

1I) 3.434+0.151;

I11) 3.278+0.319.

The coefficients of variation of the mean scores were within the range (%): 4,3-11,6.

Discussion and Conclusion. The study of blood serum of chickens immunized with polyvalent inactivated vaccine
"Triovac Multi", in which one of the valences consists of a mixture of antigens of three strains of ICB virus, has shown that the
use of the virus neutralization index allows to reliably determine the presence of antibodies separately to each of the three
strains of ICB virus, excluding non-specific reactions.

Keywords: polyvalent inactivated vaccine, infectious chicken bronchitis virus, infectious virus titre, virus neutralization
reaction, virus neutralization index.

BBegenue

[nisi 0ObeKTUBHOW OLIeHKH HAampsKeHHOCTH TyMOPa/lbHOTO MMMYHHUTETA TMOC/Ie TIPUMEHEeHUsl TMOJMBAaJIeHTHBIX BaKLUH
(BKJTIOUAOIIMX HECKOJIbKUX AHTUT'€HOB) HEOOXO[UM pa3/ie/ibHbI aHA/TU3 BO3/JEHCTBUS KaXK/Or0 aHTUTe€H, UCK/TI0Uasi TIPH 3TOM
Hecrielpdryeckre (reTeposiornuHble) 3¢ QeKThI.

HacTosiias pabota npoBezieHa C CHIBOPOTKaMU KPOBH Kyp, UMMYHU3UPOBAHHbBIX BAKL[MHOM MPOTUB HBIOKACICKOUW 00/1e3HU
(HB), undekiponnoro 6ponuxura Kyp (MBK) u cunapoma cHwkeHusi sinieHockoctd-76 (CCH-76) WHAKTUBMPOBAaHHOW
3MyJIbCUOHHON «TpuoBak Mynetu» (PI'BY «BHUWN3XK, r. Bnagumup). IIpu s3Tom BaneHTHocTs MBK B cocTaBe BaKI[MHBI
TIpeJiCTaB/ieHa CMeCbl0 aHTUT'eHOB TPeX IITaMMOB.

OneHvBanyd TIOCTBAKIMHAIBHYI0 T'YMOpa/JbHYIO peakLWI0 MTHL OTAeNbHO Ha Kaxabli aHTureH WBK 1o
HelTpam3ymoiieMy 3¢deKTy CbIBOPOTKH B OTHOILIEHWH BUPyCa COOTBETCTBYIOLIEro ITaMMa.

Vicnonb3oBany BapWaHT peakiu HeWTpayu3alvu, NPy KOTOpPOM (MKCHpOBaHHas [i03a WMMYHHOW CBHIBODOTKHA KDOBH
B3aUMO/IEMCTBYeT C I0C/e[0oBaTe/SbHBIMK pa3BeJieHusIMA BUpyca. Pe3ysbTaT peakUWd BbID&KaaM B BU/Ie COOTHOIIEHHS
(MHpeKCca) TUTPOB BUPYCa, YCTAHOB/IEHHBIX MOC/Ie BO3JelCTBUSI IMMYHHOU U KOHTPO/JILHOM (He IMMYHHOM) CHIBOPOTOK.

Lenpto paboThl OBLIO JOKA3aTe/NbLCTBO BO3MOXXHOCTH WCIIO/IB30BaHMs JaHHOTO BapyaHTa peakLWd HeWTpaau3alyu s
BbISIB/IEHUSI aHTUTeN K KOHKPETHBIM aHTUT'eHaM B CbIBODOTKe, COZieprKallleli pa3MuHble aHTUTeNa.

B pamkax 0CHOBHOM 1je/ii ObLTHM OTpe/iesieHbl 3a/lauu, MO3BOJISAIOIIMe 000CHOBATh BO3MOXKHOCTDb UCII0/Ib30BaHUSI UHAEKCA
HelTpanu3aluu [/ BbISIB/IEHUsI aHTUTeI K 1eJIeBOMY BUPYCY B MoJUCTIeL iU HUeCKON ChIBOPOTKE:

1. OuennTsh crieriUUHOCTh MeToza. VICKMIOUNTh CTaTUCTHYeCKH 3HauuMbIi 3¢ dekT HelTpanusauyu IiejieBoro BUpyca
CBIBOPOTKaMH, COZIEP>KAIIIMMHU aHTHTe/a K BUPyCaM [IPYTHUX BUJIOB;

2. Tloka3zaTh, 4YTO WHJEKCa HeWTpalu3allid BHUpycCa [I03BOJISIET JOCTOBEPHO OINpeJe/uTh Haad4yde aHTUTesl B
nonvcrepyecKoil CbIBOPOTKe OT/eNbHO K IIITaMMaM I1e/IeBOr0 BUPYCa;

3. Ormpegenutb Ko3pULIMEeHTHl BapualuM MHJEKCOB HeWTpaiu3alid, KakK OXHJaeMOM  CTaTUCTHYeCKOu
Heoripe/ie/IeHHOCTH pe3y/IbTUPYIOIIMX OL|eHOK peaki{iy.

AmHanu3 npoBOAW/IU, ONMPAsICh HA TIPUHLIUIbI, U3/I0XKEHHbIE B U3BECTHBIX HAYUYHBIX MyO/IHMKALIUSAX, CBA3aHHBIX C OLleHKaMU
KOHLIeHTpalu1 WHGEKIIMOHHOTO BUpYycCa U OrpefielieHHeM COOTBETCTBYIOIIMX CTaTUCTHUeCKUX rokasarteneii [1], [2], [3], [4],

[5].

MeTopb!l M IPUHIMITBI HCC/IE0BAHUA

IITrammsb! Bupyca MBK:

- wramm «BHUW3)K793/B» cepotuna 793/B;

- wraMmMm «BHUNM 3K RF08-10 QX» cepotuna «QX»;

- iwtamMM «YarnaeBckuii» cepotuna «MaccadyceTc».

Bce BupycHble Mmatepuanbl xpaHwiu npu (442)°C B BHJe BAaKyyMHPOBAHHBIX JIMOGUIM30BAaHHBIX 00pa3loB,
TIpefiHa3HaUeHHBIX JI/Is1 OZIHOKPATHOIO BCKPBITUSA. Ilepes; skcrieprMeHTamMu JIMO(QUIN3aThl PeCyCreHANPOBaI IO UCXOLHOIO
obnema B 0,9% pacTBope HaTpus xJiopuza (GrU3noI0ruuecKoM pacTBope).

CBIBOPOTKH:
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- CBIBOPOTKA KPOBU Kyp, cBoGOAHAsi oT aHTHTen K Bupycam MBK, Hbtokaciackoil Gone3nu (HB), cuMHApPOMa CHUDKEHUS
siiljeHockocth -76 (CCH-76) u MeTarnHeBMOBHPYCHOM uHH(pekuuu ntuy, (MIIBU) or upmiast B Bo3pacTe 28 CYTOK,
BbIBeZleHHbIX U3 CIIP-3MbpuoHoB Kyp. OTcyTcTBre anTuTen K Bupycam MBK n CCH-76 noareepxxaamu B UDA, x Bupycy Hb
- B PTT'A. CpIBOpPOTKY MCI10/1b30Ba/IM B KaUueCTBe OTPULIATEIbHOIO KOHTPO/IS;

- cofeprkalljasi aHTHTesa K BUupycy Hb cbIBOpoTKa KpOBH LIbINJ/IST, IMMYHH3UpPOBaHHBIX 1poTuB HB (B TekcTe — chIBOpPOTKa
"HB"), u otobpaHHas B Bo3pacte 40 cytok. Tutp B PTT'A cocraeun 1:1024;

- cofepxkaltjas aHTuTena K Bupycy CCSI-76 ceiBopoTKa KpoBH (B TeKCTe — chiBopoTKa "CCS") Kyp, IMMyHHU3UPOBaHHBIX
npotuB CCSI-76, u oTobpanHas B Bo3pacte 120 cytok. Tutp B PTTA cocrapun 1:2048;

- cMech 00pasLioB CHIBOPOTKU KpOBU OT 25 Kyp B Bo3pacte 150 cyTok. O6pasiibl MomyueHHbI yepe3 28 CyTOK mocie
MMMYHHW3allMd UTHAKTUBMPOBAHHOM 3MYJIbCHOHHOM BAaKL[UHOM MPOTUB HbIOKac/Ickol 6osne3nu (HB), nHpekupuoHHOTO OpOoHXUTa
Kyp (MBK) u cunzpoMa cHmKeHus siileHocKocTH-76 (CCH-76) «TpuoBak Mynbstu» (B TekcTe — TpuoBak). B cocraBe
BakLMHbl BaseHTHOCTb MBK mnpepncraBneHa cMmecbto aHTureHos mrammoB «BHUWM3)K793/B» cepotuna 793/B, mramm
«BHUU3K RF08-10 QX» ceporuna «QX» u mTamm «YamaeBckuii» cepotumna «Maccauycerc». IIpoObl ChIBOPOTKH
WCCIeZlOBaHbl Ha TIPUCYTCTBHME aHTWTeI K TPeM aHTHIeHHBIM BaJIeHTHOCTSM BakOUHbL CpefHereoMeTpruyecKue 3HaUeHUs
TUTPOB aHTUTeN (N=25), COOTBETCTBEHHO BajieHTHOCTsM, coctaBwi: Hb - 1:1753 (orjenka B PTT'A); MBK - 1:4855 (oueHka B
NDA); CCHA-76 - 1:924 (ouenka B PTTA).

Bce coiBopoTKM 6ObUTH pacdacoBaHbl MO 1cM3 B repMeTHUHbIE KPHOMPOOUPKY (/71 OFHOKPAaTHOTO HCIO/Ib30BaHUs) U
XpaHuMch Tipu MuHyc (40+5)°C. Tlepep SKCriepUMeHTaMU ChIBOPOTKU TPOXOAUIN TepMoo6paboTky mpu (56+1)°C B TeueHne
30 MUHYT.

UyBCcTBUTENBHBIE TeCT-00BeKTHI: [1s1 OLjeHKH MH(EeKIIMOHHOr0 TUTPa BUPYCa B KadeCTBe UyBCTBUTEBHBIX TeCT-00BHEeKTOB
ucnosnb3oBanmu CIID-3M0puoHbl Kyp 9-10-cyTouHOM MHKyOaluu oT mocTaBujka/mpousBogutesis: VALO BioMedia GmbH,
Sachsenring 11, 27711 Osterholz-Scharmeeck, Germany.

IMpouesypa mocTaHOBKM peaknuu. Ha ¢u3nosnornyeckoM pacTBope TOTOBWIIM I10C/€[0BaTe/bHbIe /leCSITHKPaTHbIe
pa3BeZieHUsI BUPDYCHOTO MaTeprasia JaHHOTO ITaMMa JJIsi PeakLiid C KOHTPOJIBHOM M TeCTUPYeMbIMU ChIBOPOTKAMH (B TEKCTe
BeJIMUKMHA Pa3Be/IeHUs] YKa3aHa B MOJOKHUTEIBHBIX JeCITUUHBIX jorapudmax). B Kaxgoe paseseHue BHOcunu 1/5 obbema
cbiBopoTKU. [TosydyeHHble cMecu Ha 30 MUH IOMeljany B TEPMOCTAT, 110C/e Yero NPUMEeHSIM [JIs 3apakeHUs: SMOPHOHOB.
BupycHslit Marepuan B o6beme 0,2 cM® BBOAW/IY LUTPULIOM B a/UIAHTOUCHYIO TI0JIOCTh SMOPHOHA Yepe3 0TBEPCTHE B CKOPJIyIIE.
VuuumpoBaHHble SMOPHOHBI COZIeP>Kal B TEPMOCTATe B TeueHHe 7 CYTOK.

OueHKa pe3y/bTaToB. ExxeJHEBHO MPOBOAUIA OCMOTP MHOULPOBAHHBIX SMOPHOHOB B IPOXOZSLIeM CBeTe (OBOCKOIIHIO).
I'ubesns 3MOPHOHOB B TeueHuWe MepBbIXx 24 U MOC/e 3apakeHusi, cuMTtanyd Hecneipduueckoi. ITo ucreuenve 24 u, B
MPOZIO/DKEHKEe 7 CYTOK Y SMOPHOHOB OLIEHMBAa/IM PeaKLWI0 Ha BUPYCHYIO MHGeKuo (rubesb, WM XapakTepHble edeKThl
pa3BuTHs). Pe3y/ibTaT KIMHUYECKUX HAOMIONEHWM WHTEPIPETHUPOBAIA OJHO3HAYHO: OOBEKT MO0 MPOSBAN KIMHWYECKHUIM
MpU3HAK (PeakLys MOIOKUTETbHAs ), TMOO He TIPOSIBIISUT (PeaKLyst OTPHLATe/TbHAsT).

O6paboTKa 3KCIepUMeHTanbHbIX [JaHHbIX. PacueT sorapudmuyeckoil BequurHbl THUTpa 50%-HBIX 3MOpHOHABHBIX
uHumpytomux n03 (T, 1g3U/s0) BemonHsyim no Metony Crmpmena-Kep6epa [6, C. 212]. Belumcisiiv craHjapTHOe
oTK/IoHeHHe (+s) orjeHkHu TuTpa [7, C. 242]. Ilpy aHamu3e 3KCIIEPUMEHTaILHOTO MaTepyasja OMHpalrCh Ha TIOJIOXKEeHUs O
CTaTUCTUUECKON HeompeAeneHHOCTH u3MepeHudi, usnoxkeHHele B I'OCT 34100.3 [8]. [nsi TpoBepKHd CTaTUCTUUECKOM
3HaYMMOCTH OL|eHKU WHJeKca HelTpanu3auuu Ha ypoBHe p < 0,05, HCI0/b30BaIM OOIIYIO JUCTIEPCHIO JBYX YCTaHOBIEHHBIX
napasuie/ibHO 3HaueHui TUTPoB (S*=s,>+s,%) [5]. TIpolenypa MpoBe/ieHus] BEIUMC/IUTE/BHBIX OMepaliyii Tpe/iCTaB/IeHa B BU/e
anropuTMa C IpruMepoM B Tabmure 1.



MedicdyHapooHbill HayuHO-UCcaed08amenbcKull JcypHan = Ne 5 (143) = Mati

Tabnwia 1 - AIropyUTM pacueTa UHJeKCa HeUTpaiu3aluy BUpyca

DOI: https://doi.org/10.60797/IRJ.2024.143.68.1

Tpunyun. Pa3BeieHUsIMU BUPyCa C KOHTPOIBbHOM (KOHTPOJIb) U IMMYHHOM (OTIBIT) CHIBOPOTKaMH MH(GHULIMPYIOT UYBCTBUTE/BHBIE TeCT-00beKThl. Onpe/ieNisitoT ¥ CPaBHUBAIOT

3HaueHus1 MHQEKLMOHHBIX TUTPOB BUPYCAa, yCTAaHOB/IEHHBIX B KOHTpoJIe (To) 1 B ombiTe (T1). OrleHOYHBIM [TOKa3aTesieM peakliy sB/SeTCs BeTMUrMHa HHJeKca

HeiiTpanmu3auuu Buga NI = To/T1, unm 1gNI = 1gTo - 1gT1.

O603HaueHust DopMyIibl ¥ TIOSICHEHNST
h KpaTHOCTb (1LIar) noc/iejoBaTebHbIX pa3BeZieHuil BupycHoro Marepuaia (h=10)
X sioraprM BelMUMHBI pa3BeieHus: x=1g d, rae d - mono)kuresnbHast BeJIMUMHA pa3BeieHust («BO CKOJIBKO pa3 pa3BefjeHO»)
v 00beM UHBEKIUY BUPYCHOTO MaTepuana B TecT-00bekT (v=0,2 cm3)
-;+;0 OL|eHKA PeakKIIUu TeCT-00beKTa: «-» - OTPULIaTe/bHAs; «+» - TIOJIOXKUTe/bHAs; «B» - Hecrieruuueckast (TecT-00beKT NCKITIOUeH)
C OIS TIOJIOXKUTEJIBHBIX peakiyi B rpyrrme: C=e/n, T/e: e - KOJIMUeCTBO MOJIOKUTEbHO PearupyroliuxX TecT-00beKTOB; N - 001Iee UnUC/I0 TeCT-00bEKTOB B
TpyTITe, Ha KOTOPBIX UCITBITAHO JaHHOe pa3BefeHre
X siorapum HauboJIbIIIEro pa3BeZieHUst BUPYCHOTO Matepuara, mpu kotopom C = 1
sorapumuueckas orjeHka TuTpa 50%-x 3mMOproHaIbHBIX UHOUIMPYOUWMX 103 (DV[I50) BUpyCa B TeCTUPyeMOM oObeme:
IgT/Hv IgT/v = X + 1ghx(Zc+0,5),
rge Xc - cymma Bcex C<1
q2* mucrniepenst Bemumabl C: @2 = [C(1-C)]/(n-1)
S CTaHJapTHOE OTK/IOHEHHME OLIeHKH THTpa: s = V(I q?)
IIpumep. Pe3ynbraThl peakijuu Bupyca MBK mramma «YarnaeBckuii» C KOHTPOIBHONM U UMMYHHOU ChbIBOpOTKOM "IBK"
Peakiiusi C KOHTPOJILHOUM CHIBOPOTKOU (KOHTPOJIb)
OueHKu X
1 2 3 4 X=5 6 7 5
40 +++ +++ +++ +++ O ++ O++ S
+++ +++ + 4+ +++ +++ +-- -
C 6/6=1 6/6=1 6/6=1 6/6=1 5/5=1 3/5=0,6 0/6=0 0,(()30
q? - - - - - 0,060 - 0,(()) 6
O6paborka gannex: 1gTo = 5+1x(0,6+0,5)=6,100; so = V(0,060) = 0,245
Peaxiyisi c UMMYHHO CBHIBOPOTKOI#A (OIIBIT)
- Jlorapudmel pa3BeieHnii BUpycHoro Marepuana (lgd = x)
1 x=2% 3 4 5 6 7 5
++ ++ ++- --- +-- --- .-
i+ ?++ ?++ .- .- .- .- .-
C=e/mn 5/5=1 5/5=1 2/6=0,333 0/6=0 1/6=0,167 0/6=0 0/6=0 0,50
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0
@ - 0,044 - 0,028 ; 0,5)7
O6pa6orka gannbix: 1gT1 = 2+1x(0,5+0,5)=3,000; s1 = V(0,072) = 0,268
PacueT norapudgmuueckoii BeTMUMHBI UHAEKCa HeTpaiu3aluu
1gNI =1gTo - 1gT1 = 6,100 - 3,000=3,100
Pacuet cTaH[apTHOTrO OTK/IOHEHUSI UHAEKCa:
+S=V(s0? - s12) = V(0,2452 + 0,2682) = 0,363
OrleHKa 3HaUMMOCTH YCTaHOB/IEHHOW BeJIMUMHEBI MH/eKca Ha yposHe p < 0,05.
ITpoBepka BBINIOMHUMOCTH HepaBeHCTBa |IgNI|/S) > 2.
[IgIN|/S = 3,100/0,363 = 8,540 > 2
3ak/oueHye
Hepagenctso [IgNI|/S = 8,540 > 2 BBINOIHSETCS, Ha TOM OCHOBAHUH BEJTUUHHY
1gNI1=(3,1+0,364) cunTatoT 3HaunMoi (p<<0,05).
*/lononHeHue K anzopummy: 3HaueHus1 2 COOTBETCTBEHHO BeJIMUMHaM N U e (4J1s1 n oT 2 fo 10)
e
f 1 2 3 4 5 6 7 8 9
2 0,250
3 0,111 0,111
4 0,063 0,083 0,063
5 0,040 0,060 0,060 0,040
6 0,028 0,044 0,050 0,044 0,028
7 0,020 0,034 0,041 0,041 0,034 0,020
8 0,016 0,027 0,033 0,036 0,033 0,027 0,016
9 0,012 0,022 0,028 0,031 0,031 0,028 0,022 0’31
10 0,010 0,018 0,023 0,027 0,028 0,027 0,023 0’31 0,010

Ipumeuanue: lg NI+S
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OcHoOBHBIe pe3yJIbTaThl

OnpedeneHue cneyuguuHocmu uHoekca Helimpanusayuu. B yccie;0BaHUM BO3MOKHOCTH NPOSIB/IEHHS HecIeL{(ruuecKoro
s¢dekra HeMrpamm3anuu Bupyca MBK cbiBopoTkamu, cofepkalljiMy aHTUTesIa K BUpycaM JJPyIUX BUZIOB, ONpeZessiivi OLeHKU
IgNI+S u craThcTHUecKyr0 3HAUMMOCTb II0Ka3aresel, ycTaHOBAeHHBIX Ajisi mTamma «BHUM3XK793/B» ceporumna 793/B,
mramMMa «BHUNM3XK RF08-10 QX» cepotuna «QX», ¥ mramma «YarmaeBckuii» cepotuna «MaccaduyceTc» B peakLMsaxX U
ceiBopoTkamu “HB u “CCS. [IpoBesiu TPH OIBITa, MOTyYeHHbIe pe3y/IbTaThl PeJCTaBUIN B TabuLe 2.

Tabnura 2 - THeKChbl HeMTpanu3aliy, yCTAaHOBIEHHbBIe A/1st INTaMMOB BUpyca MIBK B peakiusx ¢ CHIBOPOTKaMH,
TIO/TyYeHHBIMH Ha Jipyrye BU/bl BUPYCOB

DOI: https://doi.org/10.60797/IRJ.2024.143.68.2

CootBetcTBeHHO HOMepy orbita (Ne) 1 mrammy Bupyca (I - «BHUM3)K793/By», 11 - «<BHUN3XK RF08-
10 QX», I1I - «YamaeBcKuii») AaHbl 3HaUEHWS TUTPOB, YCTaHOBJIEHHBIE TIOC/Ie KOHTAKTa C KOHTPOJIBHOMN
(1gTots) u mmmyHHBIMU cbiBopoTKamH (1gT,+s), a Takke orjeHku uHAekcoB (IgNI+S) u oTHoIIEHHE BHjA
| 1gNI | /S pJ1 NpOBEepKY 3HAYMMOCTH MOTyYeHHOH OLIeHKU*.
NmmynHas
Ne IlITaMm 1gTo+s S 1gT,+s (IgNI+S) | 1gNT | /S
“Hb 5,834+0,297 | 0,163+0,385 0,423
I 6,047+0,245
“Cccd 5,986+0,358 | 0,061+0,431 0,142
“HB 6,215+0,315 i 0,487
1 II 6,024+0,234 0,191£0,392
“Cccd 5,841+0,387 | 0,183+0,452 0,405
“Hb 6,012+0,245 | 0,180+0,395 0,456
11 6,192+0,310
“ccd 6,121+0,333 | 0,071+0,455 0,156
HB 6,095+0,163 0,215+0,377 0,570
I 5,880+0,340
ccA 5,912+0,233 0,032+0,412 0,078
2 “Hb 6,130+0,280 | 0,150+0,427 | 0,351
II 6,280+0,322
“Ccd 6,320£0,390 | 0,040+0,506 0,079
“Hb 5,803+0,317 | 0,087+0,437 0,199
11 5,890+0,301
“Cccd 5,706+0,331 | 0,184+0,447 0,412
HB 6,120+0,226 0,200+0,345 0,580
I 5,920+0,261
ccAd 6,02210,248 0,1020,360 0,283
3 “Hb 5,930+0,322 | 0,210+0,463 0,454
I 6,140+0,332
“Cccd 6,115+0,340 | 0,025+0,475 0,052
“Hb 6,066+0,266 | 0,114+0,360 0,317
H 6,180:0,242 “Cccd 6,207+0,232 A 0,081
S 0,027+0,335 ’

Ipumeuanue: “HB, “CCSH; * - oyeHKy uHOekca Helimpaauzayuu cuumaiu 3uayumoil (p = 0,05), ecau 8bINOAHAAOCH
HepaseHcmgo guda: IgNI/S > 2

W3 paHHBIX Tabmuipl 2 C/1€0Bajo, UTO KPUTEpPHAIbHOE HEPaBeHCTBO |lgNI|/Sz2 HU B OJIHOM CJiyyae He ObLIO
BBINIOJIHEHO, T. €. BCe YCTAHOBJIEHHble WH/EKChl HeMTpaau3alud He KMeJu CTaTUCTUUeCKoM 3HauMMocTd. be3 yueTta
CTaTUCTUKU OJHOKPATHBIX OIBITOB, CPe/IHSA OL|eHKa 00lrieli BbIOOpKK Hecrelupuueckux uHaekcos cocrtasunia (0,042+0,160)
lg. Ha 5TOM OCHOBaHMHM CUMTald, YTO YPOBEHb Hecrel(uueckoil peakliy HCCIeAyeMbIX ChIBOPOTOK [0 OTHOIIEHHMIO K
mramMmmaMm VIBK HaxoauTest B rpaHUIax CTaHZAPTHBIX OTKJIOHEHWH SMIMpUYecKrX BesnuuH lg NI

Iokazamenu IgNItS, ycmaHoeneHHble 045 wmammos eupyca MBK 8 peakyusx ¢ CblBOpOmMKamu, codepicaujumu
aHmumena K OaHHomy 8036youmento. OTpefie/isyii 3HAUEHUs U CTaTUCTUUYeCKUe XapaKTepUCTUK{ WHJEKCOB HelTpanusaluu
nna mramMmoB Bupyca MBK «BHUN3)K793/B», «BHUN3)XK RF08-10 QX» u «YanaeBcKuii», yCTaHOBIEHHBIX B peakLUsX C
CBIBOPOTKOW KDOBU Kyp, TOJMy4eHHOU u3 nruiiedpabpvku uepe3 28 CyTOK MOC/Ie MMMYHM3ALUM TIOJMBAJEHTHOM BaKI[MHON
«TPOBAK Mynbetu».
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Tabnuiia 3 - VIHeKChbl HeWTpanu3alyy, yCTaHOBIeHHbIe /s ITaMMOB BUpyca MBK B peakiusix C CHIBOPOTKOH KPOBH KD,

TIOTyueHHOW 13 NnTrliedabpuky uepe3 28 cyToK rocjie MMMyHuU3auu BakuHo « TPUOBAK Mynbty»
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CootBetcTBeHHO HOMepy oribiTa (Ne) u mtammy Bupyca (I — «BHUN3)K793/Bx», 11 — «BHUN3XK RF08-
10 QX», Il — «YaraeBcKuii») JaHbl 3HAUEHUsI TUTPOB, YCTAaHOBJIEHHBIE TI0C/Ie KOHTAKTa C KOHTPOJIBHOM
(1gTots) u mmmyHHO¥ ceiBopoTKOM “TpuoBak (1gT:+s), a Takke orjeHKH nHAeKCoB (IgNI+S) n
OTHOLLIEHHEe BUJA | IgNI | /S s IpOBEPKU 3HAYMMOCTU UHJeKca*

Ne IItamm 1gTots Iéf}g’;‘ig 1gT s (IgNI+S) |1gNT | /S
I 5,167£0,316 2,834+0,237 | 2,333£0,395 5,906
1 II 5,866+0,385 | “TpumoBak | 2,334+0,286 | 3,532+0,469 7,531
11 6,112+0,246 2,466+0,268 | 3,646+0,364 10,016
I 5,960+0,310 3,095£0,123 | 2,865+0,332 8,630
2 I 6,191+0,282 | “TpuoBak | 2,930+0,210 | 3,261+0,352 9,264
11 5,890+0,301 2,803+0,217 | 3,087+0,372 8,298
I 5,905+0,261 3,020+0,226 | 2,885+0,345 8,362
2 II 6,040+0,222 | “TpumoBak | 2,530+0,302 | 3,510+0,375 9,360
11 6,100+0,245 3,000+0,268 | 3,100+0,363 8,340

IpumeuaHue: * - oyeHKy uHOekca Helimpaauzayuu cuumanu 3Hayumol (p =~ 0,05), ecau 6bINOAHAAOCH HepaeeHCmeo 8uda
IgNI/S > 2.

[JaHHble TaO/MMLBI 3 JEMOHCTPHUPYIOT, UTO KPUTEpHAIbHOE HePaBEeHCTBO | 1gNI | /S = 2 BO BCceX CJly4yasix BBIMOJHSAIOCH, T.
e. BCe YCTaHOBJEeHHble WH/EKChl HelTpa/v3alyy ObLIM CTaTUCTMYECKH 3HAuuMbl. [Ipy 3TOM ypoOBeHb 3HAYMMOCTH
3HauMUTe/IbHO npeBocxoaua p=0,05.

Ha ocHOBaHUM [JaHHBIX, TIOyUEHHBIX B PEAKLIUU C ChIBOPOTKOW “TpHOBaK, [y KaXaoro mramma Bupyca MBK (6e3 yueta
CTAaTUCTUKKU OJJHOKPATHBIX OMBITOB) ObUIM paccunTaHbl cpeanue orjeHkd uHekcoB (Ig'NI), cranpapTHble oTkaoHeHus ('S) u
ko3¢ durenTs! Bapranyy (kv, %). Yka3aHHble BeTMUMHBI COOTBETCTBEHHO IITAMMOB BHpYCa IpHUBeZieHb B Tabmurie 4.

Tab6smua 4 - CpesHue oljeHKY HZAeKCoB Helitpanu3aryu (1g'NI), ctaHzapTHele OTKI0HeHUs (‘S) 1 Ko3ddureHTs BapHaLum
(kv), ycranoBnenHble 151 iuTaMmMoB BUpyca VIBK 110 JaHHBIM TpeX OIMBITOB C CBIBOPOTKOM “TpHroBak
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[ItamMm 1g'NI ‘S kv=( S/(loé ND)»100,
(]
BHNN3)X793/B 2,694 0,313 11,6
BHUNM3XX RF08-10 3,434 0.151 43
QX
YaraeBcKui 3,278 0,319 9,7

[MpesacTaBneHHble B Tabnuile 4 BeJUUMHBI MO3BOJIMIM CUMTATh, UTO DPEeaKIVU, NMPOBeJEeHHble CO BCEMH H3yUYeHHBIMU
IITaMMaMH, UMEIOT yI0B/IeTBOPUTEbHYH0 BOCIPOU3BOAUMOCTD, XapaKTepu3yeMyro Ko3@@uiieHTaMy Bapualliyd B TpaHML[aX
ot 4,3 no 11,6 %%.

Bupycosiornueckue MeTofibl, I/ie B KaueCTBe TeCT-00heKTOB MCMOJB3YIOT OUOIOrMUeCKre CUCTEMBI, KaK MPABUIO, UMEIOT
BBLICOKYIO CTeTleHb CTaTUCTHUeCKOM HeoIpeie/IeHHOCTA KOHEUHOTO pe3y/bTara. HarpruMep, Mpy COTIOCTaB/IEHUH ABYX BeTAUNH
VMHOEKIMOHHBIX TUTPOB BUPYCa JAOMYCKAeTCsI, UTO JOBepUTebHbINA nHTepBas (p=0,05) ux ysorapruhmMudeckoil pa3HOCTH MOXKET
pmocruratsk 0,5 1g [9], T.e. pe3y/nBTHPYIOIINI MTOKa3aTeb MOXKET BApbUPOBaTh Oosee ueM B TpU pasa.

Hazme)XHbIM  CITOCOOOM  CHYDKEHWSI eCTeCTBEHHBIX Bapual[iil SIB/SETCS Tapa/iyie/IbHBI  KOHTPO/b W TOJydYeHre
OTHOCHTENIbHBIX T0Ka3areseit (MHeKcoB). Takol MeTos TOCTaHOBKK BUPYCOJIOTMUECKUX TeCTOB M3BeCTeH U NIPUMEHSIeTCsT Ha
MIPaKTHKe [|7is1 KOJIMUeCTBeHHOW OLIeHKH BO3/I€HCTBUS Kakoro-iubo ¢akropa MHMHOMLMM WHQEKMOHHOCTH Bupyca [1], [4], B
TOM YKC/Ie U HeUTPaTU3yIoIero AelCTBUs IMMYHHOU ceiBopoTk [10], [11], [12]. CnegyeT moquepKHYTh, UTO MMEHHO WHZEKC
HeWTpaM3alu BUpPyCa UCTIO/b3yeTcsl B Harboiee OTBETCTBEHHBIX 0bsacTsax snugaHamsa [13], [14], [15].

B [JocTynHOM jMTepaType BapWaHT TOCTAHOBKW PeakIU T0 WHZEKCY HeWTpanu3allid BUPYCa OCBEIeH 3HAUMTeThbHO
MeHbIIIe, UeM 10 HeWTpasu3yIoIUM fl03aM ChbIBOPOTKU. OCOOEHHO 3TO KacaeTCsl OL[eHKU JOCTOBEPHOCTU W WHTEpIIPeTal[iH
pe3ysbTaToB. HaripyMep, NpUHATO CUMTaTh, uTo 3HaueHue 1gNI > 1,7 (um T1/ To > 50), ycTaHOB/IeHHOe Tpu Bo3zeiicTBuu 1/5
00beMa UIMMYHHOM CBIBOPOTKH, COOTBETCTBYET ZI0CTOBEDPHOM TOMOJIOTMUHOMN peakiuu [14], [13]. OgHako 00BSICHEHUHN 3TOMY
T10Ka3aresito He PUBOAUTCS.
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B 1ie/ioM mpe[CTaBAseTCsA, UTO WH/EKC HeHTpa/iu3alldi 3HauuTesbHO 6ojiee Hafe)kHasi Ol[eHKAa B CPaBHEHHWM C THTPOM
HEMTPa/M3yOLIMX 103 ChIBOPOTKU, KOTOPBIM TpeOyeT JOCTaTOUHO TOUHON KOPPEKTUPOBKH IO KOJIMUECTBY HEMTPAIU3yeMOro
Bupyca [16], [17], [18]. KoHeuHo, creayeT mNOHUMaTb, UTO KOJMUYECTBEHHble XapaKTePUCTUKW 3¢ ¢eKTUBHOCTU
B3aUMO/IEMCTBUIN B CUCTEME «aHTUT'€H-aHTUTEJIO» SIBJITFOTCS JUCKYCCUOHHBIMH, OTHAKO HEIPEeIOXKHBIM OCTAIOTCS TIO/IOKEHHUS
0 COOTHOIIIEHHH KOHIeHTpaluii U o peljenitopHoi adhdurHOCTY [19]. [JpyrMu cioBaMH, OTIpe/esisIOINMU SIBJISTFOTCSE JaKTop
BEPOATHOCTU 00pa3oBaHMsl KOMITJIEKCOB AaHTUIEH-aHTUTeN0 U (haKTOpP TEeCHOThI CBsi3u. VIH[EKC HeWTpajv3alvd, OueBH[HO,
OTpaXkaeT BusiHME 000MX yKa3aHHBIX (AkTOpOB. [Ipy 3TOM CTaTUCTUUECKas 3HAUUMOCTb KAXKIOW SMMHUPUUYECKON OIeHKU
VHZIEKCA MOXKET OBITh JIETKO ITPOBEPEHA IT0 COOTHOIIEHUIO CO CTaHAAapPTHBIM OTK/I0HeHuWeM [20] ¢ ucronb30BaHreM KapMaHHOTO
KaJIbKYJIATOpA.

3ak/roueHue

B pe3ynbrate TipoBeieHHOW pPaboOThl OBUIO YCTAaHOBJEHO, UTO WCIOJIL30BAaHHBIA METOAWYECKWH TOAX0J K
IUQdepeHIMPOBAHHON OLIEHKE TYMOPAJbHOTO UMMYHUTETA MOXKET ObITb PEKOMEH/I0BAaH Ha TMPAaKTHKe TMPU HeoOXOAWMOCTH
[IOCTOBEPHOTO OTIpe/ie/ieHUs] Ha/luudsl aHTUTel K 3aJaHHOMY BUDYCY B ChIBOPOTKAX KPOBH IITHI], BaKLIMHUPOBAHHBIX
T0J/IMBa/IeHTHBIMU MperapaTamu.
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