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AHnHoTanms. Bupyc memoTuaToro pacmioaa muen (sacbrood virus) sBnsercs oa-
HOHM M3 pacIpOCTPaHEHHBIX M ONAcHBIX OOJe3HeH I4en M IMYeNINHOTo paciuiona. Bu-
pyC pa3pylaer KISTKH THIO(GapuHreanbHbIX JKelle3 H )KHUPOBOTO Tela MYelbl U JINIH-
HOK, 4TO, B CBOIO OUY€PE/Ib, YACTO MPHUBOIUT K THOENH JINUMHOK M COKPAIIEHHIO MPO-
JIOJDKUTENBHOCTH XM3HU muen. C HCIoIb30BaHHEM METOJA MOJHUMEpPa3sHON LemHon
peakuu ¢ 00paTHON TPAHCKPHIIIKEH B pealbHOM BPEMEHH BHPYC MEIIOTIATOrO pac-
IUI0JIa BBIABIEH B Mene. IlokasaHo muTomaTuueckoe IeHCTBUE BUPYCA, BBIIEIEHHOTO
U3 Mena OOJBHBIX MUEIHMHBIX CeMel, Ha KyJIbTyphl KIETOK MieKomuTaromux. O0Ha-
PY’KEHBI CXOKHe 3HaUeHHs KOJIIMUEeCTBA BUpyca B IMIMHKAX U MeJIe, a TAaKXKe Ompesie-
JIeHa TIpsiMast KOPPEIsIIHs HaJIM4us BHPyca B MeJie OT KIMHIYECKH OOJBHBIX ceMel 1
KyJIbType KJIETOK MJeKonuTarolmux. Hamu Brepseie NOKa3aHo in Vitro, 4To B MEAE OT
KJIMHMYECKH OOJBHBIX CeMel, MOPaKeHHBIX BHPYCOM MEIIOTYaTOro paciuiofa, co-
XpaHseTCs] BUPYJICHTHBIH BO30OYANTENb Kak MUHUMYM B TeueHne 10 cyTok (c MOMeH-
Ta oTbopa 1mpod). AHAIM3 Mea METOJOM ITOJIMMEPa3sHON IENMHON peakiuu ¢ obpat-
HOH TpaHCKpUILKEH B peaJbHOM BPEMEHH M MHAMKALM BUpYyca Ha KYJIbType KJIETOK
MJICKONUTAIOMIAX MOXKET CIY)KHTh METOJOM HEHHBAa3UBHOW IMAarHOCTHUKH MENIOTda-
TOTO pacIuIofa IMYeTL.
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Summary. Sacbrood virus (SBV) is a prevalent and serious disease affecting bees
and their brood. The virus primarily targets larvae that are 2 to 3 days old, as well as
adult bees. Under natural conditions, larvae become infected when they are fed by
nurse bees, which themselves become infected while cleaning cells containing de-
ceased larvae. The sacbrood virus damages the cells of the hypopharyngeal glands and
the fatty body of both bees and larvae, often resulting in larval mortality and a de-
creased lifespan for adult bees. The clinical presentation of sac brood in bees is char-
acterized by variegated brood, where the head ends of some larvae are visible, dead
larvae appear in the shape of a 'boat', many empty cells. Additionally, dead bee larvae
are observed in the form of sacs filled with liquid. However, these larvae can only be
detected in cases of severe infection. The discovery of insect viruses in honey indi-
cates that healthy bees may become infected with these viruses through nectar collect-
ed from honey-producing plants. According to bibliographic monitoring, honey within
the Russian Federation has not yet been studied for the presence of viruses. Today, the
issue of bee infection with the SBV remains a significant concern. A clear clinical pic-
ture of the disease typically emerges only in severe cases. However, the disease can
go undetected even with a low level of damage to the bee colony caused by the sac-
brood virus. Up to 6% of bee larvae may die due to this insidious disease. There may
be a correlation between the concentration of SBV in the brood and honey, as a viru-
lent pathogen can persist in honey. Consequently, the detection of SBV in honey could
serve as a non-invasive method for the early diagnosis of the disease. The purpose of
this study is to identify the sacbrood virus in honey and bee larvae and to assess its
potential virulence by infecting mammalian cell cultures.

A veterinary examination of bee colonies in two apiaries located in Moscow Ob-
last was conducted, revealing a clinical presentation in seven colonies affected by the
sacbrood virus (see Table 2). Molecular genetic analyses were performed at the Syntol
LLC laboratory in Moscow, Russia. Samples of honey and bee larvae were tested for
the presence of the sacbrood virus using real-time reverse transcription PCR (qRT-
PCR) with the Iso Test-SBV (Syntol LLC, Moscow, Russia), following the manufac-
turer's guidelines. Amplification products were detected through real-time fluores-
cence on an ANK-32 analyzer. The following dyes were utilized: carboxyfluorescein
(FAM - negative control) and carboxy-X-rhodamine (ROX). The detection of the bee
brood sac virus was conducted using the A4xL cell culture, which consists of pig kid-
ney SPEV-TK cells and horse lymphocytes (an interspecific hybrid strain) at the De-
partment of Cellular Biotechnology and Nutrient Media of RES, Moscow, Russia.
Honey samples for infecting the cell cultures were prepared as follows: 0.5 g of honey
was dissolved in 1 ml of physiological saline, then centrifuged in a T-24 centrifuge at
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10,000 rpm for 10 minutes. The supernatant was transferred to a test tube, and the cen-
trifugate was filtered through a 0.45 pm microfilter.

As a result of the studies, it was revealed that the sacbrood virus was present in
honey and bee larvae across all examined bee colonies (see Table 3). Experiments in-
volving the infection of a cell culture with the SBV isolated from honey demonstrated
that after 168 hours of cultivation on the A4xL cell culture, cell degeneration was ob-
served. This included the disruption of the monolayer's integrity, destruction of the
cell membrane, vacuolization of the cytoplasm, and pyknosis of the nuclei. In con-
trast, the control group exhibited 98% preservation of the cell monolayer. The sac-
brood virus isolated from honey induces cytopathic effects (CPE) on mammalian cell
cultures. It is possible to identify the SBV in honey from infected colonies using a hy-
brid culture of mammalian cells, A4xL. The CPE of the virus was noted on the sev-
enth day, indicating its virulence and confirming the potential for infection of bee col-
onies through honey. Similar quantities of the virus were detected in both larvae and
honey (see Fig. 1, A). A strong correlation was also observed between the SBV con-
tent in honey and that in the A4xL hybrid cell culture (see Fig. I, B). We have demon-
strated for the first time in vitro that honey from clinically affected colonies retains the
virulent sacbrood virus for at least 10 days from the time of sampling. The analysis of
honey using qRT-PCR to detect SBV, along with the assessment of the virus's viru-
lence on A4xL cell culture, can serve as an additional diagnostic method for sacbrood
disease in bees.

The article contains 1 Figure, 3 Tables and 31 References.
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BBenenue

Bupyc memoTuaToro paciuioaa muen (SBV) asnserca oaHoit U3 pacnpoctpa-
HEHHBIX M OMACHBIX O0JIe3HEH muen u mIearnHoro pactona [1-6]. CornacHo co-
BpeMeHHOH Kiaccudukanuu, SBV otHocuTcs k cemeiictBy [flaviridae, mopsnxy
Picornavirales n pony Iflavirus. Bupyc npencraBnsier co00il cepuuecKuii BU-
puoH B auamerpe 30 HM, T€HOM MpeJCTaBIIEH JIMHEHHON OJHOLENOYeuHOH MO-
nexynoir PHK (+uens) mmmHoi okomo 8 900 HyKICOTHIHBIX OCHOBaHHN C OJTHON
OTKpBITOM paMKoW cuuThiBaHus [7]. Bupyc nmopaxaer JUYMHOK 2—3-AHEBHOTO
BO3pacTa W B3pOCIBIX MUes. 3apakeHUE JIMYMHOK B €CTECTBEHHBIX YCIOBUAX
MPOMCXOANUT B IIPOIlecCce MX KOPMJICHHUS MMYEeTaMH-KOPMIIHMIAMH, KOTOPHIC, B
CBOIO OYepe/ib, 3aPAKAIOTCS P YUCTKE SYCCK C MOTUOIMMHE JTHYUHKAMHU [8].

Knunnueckas kapTHHa MEIIOTYATOTO pacijiofa Mmuesl 3aKJI0YaeTcs B CIeay-
IOIIEM: MIECTPHIM paciuiofn (B HEKOTOPHIX sTMEHKAX BUIHBI TOJIOBHEBIC KOHIIBI, IT0-
rubmiasi JIMYUHKA B (POPME «JI0J0YKa», MHOTO ITyCTBHIX SYEEK), MOrHOIIHe JIn-
YUHKHU 1Y€l B BHUJIE MEIIOYKOB, 3alOJHEHHBIX XHUIKOCTbIO. OgHAaKo oOHapy-
XKHUTh TaKUX JIMIMHOK MOXKHO TOJBKO B CIIydae TsDKEJIOTO MPOTEKaHHs O0e3HH
[7]. B aToM ciydyae B cemMbe XapaKTepHO HaJUYHME TOJHKO OJHOTO BHpYyCa, YTO
rokasaso B ctatbsax A.B. KoponeBa u kanajckoro snromonora D. Suresh [2, 9].
Croenckuii Bupyconor L. Simenc ycTaHOBHIA MOJOKHTEIBHYIO KOPPEIALMIO
ME3Ky BHICOKOM BUPYCHOM HArpy3KOW M KIMHUYECKHUMH NMPU3HAKAMHU MEIIOTYa-
toro pacmioaa [10]. ITo nanuaeM (panIy3ckux uccienoBareneit P. Blanchard u
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F. Schurr, B muenuHbIX ceMbsiX, B KOTOPBIX NPOSIBIIAIOTCS KIMHUYECKUE NPU3HA-
KM MEILIOTYAaTOro paciuiofia, BUPYCHAs Harpy3ka MpeBbIIIaeT 910g10 KOIMii re-
HoMma Ha mueny [11, 12].

OO6HapyXeHre BUPYCOB HACEKOMBIX B M€JIE IO3BOJISIET NPEIIOI0KHUTh, YTO
3I0pOBBIE MMYEIIbl MOTYT 3apa’kaThCsl BUPYCOM M3 HEKTapa, COOPaHHOTo C Meao-
HOCOB JIJIsI MCIIOJIb30BaHMsI €ro BO BpeMms uaroromienust mena [13]. [lepemaua
reHotuna A Bupyca aedopmarnuu kpsiia (DWV-A) Bo3MoxkHa depe3 Men U
neutbLy [14—16]. PHK Bupyca uepnoro matounuka (BQCV) Obiia oOHapykeHa
B 24 obpasmax mena (80%) nz Cepbun. Kamvmupcekuii Bupyc muen (KBV) 6pin
ompeneneH B ogqHoM obpasue (20%) UMIIOPTHOTO Mena, U BHPYC MEMIOTYATOTO
pacmiona — Bo BceX 24 mpobax mema U B 91,8% 00pasiioB MbLIbIBI ¢ MACEKU
Yemickoit Peciyonuku [17, 18]. CormacHo 6uOIHOrpaguIeckoMy MOHHTOPHH-
ry, men Ha teppuropun Poccuiickoit denepanuu emie He HMCCIENOBANICS Ha
HaJIM4Yue BUPYCOB.

UnentuduiupoBaTs BUPYCH MYEN B IOCTYMAIONIMX B JabopaTtopuio mpobdax
(pactiox M B3pOCHBIC MYENBI, MPOAYKTH ITYETOBOJICTBA) BO3MOXKHO C IIOMO-
UIbIO CJEAYIOUINX METOJIOB: CEPOJIOTHUYECKOro ¢ MPUMEHEHUEM KPOJIMYbEl ru-
MEPUMMYHHOU CBIBOPOTKH, UMMYHOJIOTHYECKOTO (peakius uMMyHonuddy3um
(P1]JI) B arapoBom rerie, peakius koarrmotuHanun (PKoA)), ummyHOXpomaTo-
rpauyeckoro MeToja, KyJIbTHBHPOBAHHMS BHPYCOB Ha IMUeNax M KyKOJKaXx,
3JNIEKTPOHHOM MHUKPOCKONHHM, NojuMepasHod unenHoi peaxuuu (ITLIP) [5-12,
17-24]. B Hacrosiee Bpemsi OOIBIIMHCTBO OTEYECTBEHHBIX U 3apyOeKHBIX aB-
TOPOB B CBOMX HCCIICIOBAHUSX, CBA3AHHBIX C BUPYCHBIMH MH(EKIUSMH ITIel,
ucnons3yot merox P [1-3, 5-12, 17-24], kOoTOpsIil MUPOKO UCTIOIb3YETCS B
MupoBoi npaktuke. I[P — MeTox MOneKyIsspHO-TEeHETHUECKON TUArHOCTUKH,
MO3BOJIAIONINN OTPENENUTh HAJMYHEe W BUIOBYIO NPHHAIICKHOCTH BHUPYCOB,
HaXOSIIUXCS B OPraHU3Me B HU3KUX KOHIIEHTPALIUSX.

Ha cerognsmnuil eHbp BONPOC 3apaXeHUs MYl MELIOTYAaThIM PacIlIofoM
0CTaeTCs aKTyaJ bHBIM. YeTKast KITMHUYeCKast KapTHHA OOJE3HN BO3MOKHA TOJIhb-
KO B ClIydae ee Tshkenoro nporekanus. OqHako 00je3Hb MOXKET OCTaBaThCS He-
3aMEUYEeHHOM Ja)ke MPU HEBBICOKON CTENEeHU NOPaXKeHUs MUEIMHON CeMbU BUPY-
coM MemoT4aroro pacmiona. 1o 6% JTHYHHOK mYert MOrudaioT MpH OTCYTCTBUH
KIIMHUYECKOW KapThHBI Oone3Hu [19]. Bo3MOXKHO, CyIIEeCTBYeT B3aUMOCBS3b
Mex1y KoiauuecTBoM SBV B paciuione u merne, a Takke B MeJe MOXET coxpa-
HSATBHCSI BUPYJICHTHBIA BO30OynuTenb. B cBsA3M ¢ 3TUM BBIsIBICHHE BUpyca SBV B
Me/Ie MOXET CIIY’KUTh HEMHBA3WBHBIM METOIOM paHHEW IMarHOCTHUKHU 3aboiie-
BaHUA.

Lenb paboThl — BBISIBUTH BUPYC MEIIOTYATOrO PACIUIOAA MUel B MENE U JIH-
YMHKAaX ITYeJl U ONPEJCINTh €ro BO3MOKHYIO BHPYJICHTHOCT IIyTEM 3apaskeHHUS
KYJIBTYPBI KJIIETOK MJIEKOITUTAIOIINX.

MaTepua.nLl H METOAbI

[Ipu mpoBeneHWM BETEPUHAPHOTO OCMOTpPA IMYEIHHBIX CEMEH IBYX IaceK
MockoBckoit obnactu [25] BbIABIEHa KIMHMYECKAash KapTHHA MOpaKeHUs
7 cemeil BUpycoM MemoTrdaroro pacruiona (3 cembu Ha maceke Ne 1 u 4 cembn
Ha maceke Ne 2). O6pasznsl mena (100T) orOupanu B OTAEIbHBIE CTEPHIIbHBIC
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€MKOCTH, KOTOpble MOANUChIBANU U XpaHwiu He 6omnee 10 cyrok npu 5°C. IIpo-
OBl TMYMHOK OTOMpanu u3 mopakeHHbIX SBV cemeil B xomudecTBe 3—5 mMTYK
(M3 OmHOW ceMbH) B CTEpPWIBHBIE EMKOCTH M XpaHwiH He Oonee 10 cyTok mpu
temmnepatype ot —15°C o —20°C.

MonekynsapHO-TeHETUIECKUE HCCIICOBAHMS MPOBOIMIN Ha 0a3e maboparo-
pun OO0 «Cunrom». I1poObl Mea U JIMYUHOK MTYE aHAJIU3UPOBAIA Ha BUPYC
MeloTyaroro pacmona MeronoMm IIIIP ¢ obpaTHoM TpaHCKpuUMLMel B peab-
HoMm Bpemenu (qRT-IILIP, qRT-PCR) nHaGopom peareHtoB «M30 Tect-SBV»
(HIT® «Cuntony», Poccus, r. MockBa). [y Beiaenenust cymmaproit PHK Bupy-
ca MEIIOTYaTOro paciuiosia myesl U3 Mela UCCiIeAyeMblid MaTepral UCIoJIb30Ba-
mu 6e3 mpeaapurenbHor moarotoBku. PHK w3 Mena u IMYWHOK BBIICITHIN HA
MarHMTHBIX YaCTHIax ¢ IIOMOLIbI0 Habopa peareHtoB «M-Cop6-Uucexkt» (HI1D
«Cunrony, Poccus, . MockBa) o npoTokony npousoauteis. C BbIACTICHHON
PHK mpoBonuiu peakiuto oOpaTHOW TPaHCKPHITIUK (CHHTE3 OJIHOICTIOYCYHON
moutekynsl JIHK wa matpunie MPHK) ¢ ucnosns3oBanuem ¢gepmeHTa peBepTasbl,
COIJIACHO MHCTPYKILUH K Habopy peareHToB «30 Tect-SBVy» (HII®D «CunTtom»,
Poccus, r. Mockaa).

[onyuennyro k/IHK ananu3upoBanu METOAOM MOJKMMEPAa3HON LIETTHOW pe-
aKIMM C WCIOJh30BAHUEM CIICIU(PUISCKUX MpaliMepoB, KOMILUTUMEHTapHBIX
koHnam 5’ — 3’ PHK Bupyca memoTtuatoro pacmioja nuen (tabm. 1) [26]. Pe-
xuM ammuudukamun: 1-1 ctynens — 62°C, 1 mostop, 30 ¢; 2-1 cTynens — 48°C,
1 moBTop, 900 ¢; 3-a crynens — 90°C, 1 nosrop, 30c; 4-9 ctynensr — 62°C, 1
noBTop, 90 c; 5-1 crynens — 85°C, 1 moBTop, 40 c; 6-51 cTynens — 66°C, 40 mo-
BTOpOB, 50 c. IIpoaykTel amMrumMpuKauy BBIIBISLIN MyTeM (DIyopecreHTHOH
JETEeKIMK B peKHUMe pealbHOro BpeMeHu Ha aHanuzarope AHK-32. Mcnosnb3o-
BaJlM clieyronue Kpacurenu: kapookcuduryopecuens (FAM — otpunareiabHbIi
KOHTPOJIb) B kKapbokcu-X-pogamuH (ROX).

WNnaukanuio BUpyca MEMIOTYATOro PacIuiofa Muesl MPOBOJIMWIM Ha KYJIbType
kietok (KKi) A4xL (mouka cunbu CIIDB-TK-x, muMbouuTs momamy (Mex-
BHJIOBOM TMOPHUIHBINA IITaMM)) (OTIEN KICTOYHON OMOTEXHOJOTHH W IMUTATEIb-
HbIx cpeq BUOB, Poccus, r. Mocksa). lns nojaep:kaHusi KJI€TOUHOM KyJIbTYpBI
ucnonbzoBasu cpexy Urma MEM 200 mnt + ceiBopotka KPC 7% + deranpHast
ceiBopoTka 3% (HIIIT «ITandko», Poccus, MO). [y CHATHS KIIETOK MPH Tiepe-
ceBe ucrnosbzoBanu cmech 0,02% pactBopa Bepcena ¢ 0,25% pacTtBopoM Tpui-
cuHa B cooTHouenuu 9:1 (HIII «Ilan3dko», Poccus, MO). I'nbpuanas KKn
A4xL mpeacrapieHa 3MUTEIUOTOAOOHBIMI U TUMQOIUTONOIO0OHBIMU KJICTKA-
mu. [{uromatnueckoe paeiictue (LII1J]) Bupyca ompenensiim mocie TPEThEero
raccaxa.

[TpoOer Mena st 3apakeHus KyJIbTYp KIETOK TOTOBHIIM CIEAYIOINM oOpa-
3oM: 0,5 T Mena pactBopwid B 1 Mi1 PU3HOTIOTHMUECKOTO pacTBOPa, LIEHTPUpYTH-
poBanu Ha neHtpudyre T-24 mpu 10000 06./MuH 10 MUHYT, HAZOCATOYHYIO
KUJKOCTh CITHIN B HPOOHPKY, HMEHTPUPYTaT MPOQGHIBTPOBAIN Yepe3 MHUKPO-
¢unpTp 0,45 MKM. ISl IPUTOTOBJICHUSI IIUTOJIOTHYECKUX TPENapaToB CyCIIeH-
3UI0 KJIETOK BHECIH B KOJMYECTBE 2 MJI B CTEPUJIbHbIC NEHULIMUIMHOBBIE (ia-
KOHBI C TOKPOBHBIMH CTEKJIaMH, 3aKpbUTH W TMOMECTWIM B TEPMOCTAT IMpH
34,0°C na 72 gaca.
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Taonuma 1 [Table 1]

ocnenoBaTebHOCTH HCNOJIL30BAHHBIX OJUTOHYKJICOTHIO0B (IIpaiiMepoB)
[Sequence of used oligonucleotides (primers)]

Hasanue TlocnenoBarensHOCTH, 5" — 3’
[Title] [Sequence]
S-1f GGATGAAAGGAAATTACCAG
S-1r CCACTAGGTGATCCACACT

3apaxxenne KK npoBoannu mo cranmapTHOW METOMKE, PEKOMEHI0OBAaHHOM
MDO3B. IIpeaBapuTenbHO MOATOTOBIEHHYIO CYCIEH3UIO ME/a C BUPYCOM BHOCH-
mm npu popmupoBannn 100% mMoHOCHOS KieTok. Mcnonp3oBanyu § meHUITILIN-
HOBBIX ()JIAKOHOB C KYJIbTYpoi KiieTok A4XL Ha kaxayro npoOy mena (6 omnbIT-
HBIX (h1akoHOB ¢ SBV, 2 (hakoHa SBISUTUCH KOHTPOJIbHBIMU). I3 KOHTPOJIBHBIX
(ITaKOHOB yIANWIH Cpely W BHeCHH OecchlBOpoTouHyro cpexy Wrma MEM c
n00aBIICHHEM NEHUIMIUINHA. B ONBITHBIE (IIaKOHBI TOOABHIIN CYCIICH3UIO Mena
¢ SBV u nomectunu B tepmocTtar npu 34,0°C (3xcnosunus 2 yaca). 3aTeM U3
(ITaKOHOB YIAIMIIN COACPKHUMOE, TOOABIIIN OECCHIBOPOTOUYHYIO CpEAy, IOMe-
ctunu B Tepmoctat npu 34,0°C 1 exxeTHEeBHO KOHTPOJIMPOBAIH COCTOSIHUE MO-
Hocnost. KieTouHylo cycreH3Hi0 U3 KOHTPOJBHBIX M OMBITHBIX (DIaKOHOB OcCa-
muna ipu 8 000 06./MHH B TedeHHe 2 MUH, OTOOpaliM KYJIBTYPaJbHYIO >KHJI-
KOCTb, KOTOPYIO HICCIIEIOBAIIN C Ucoib30BanneM metona qRT-ITIIP.

CrartucTrdecknii aHaIH3 MPOBOAWICA C TOMOIIBIO IPOTpaMMHOro obecrie-
yernnsd ANK Cycles. OCHOBHBIM CTaTUCTUYECKHM TOKa3aTEIeM SIBJISIICS HOMED
IUKJTa Ha IIOPOTOBOM YPOBHE JOTapH()MUUECKON (IyopecleHINH, KOTOPBIHA
onpenensiercs: kak uucino Ct. Kpurepuit xoppemsinuy n3ydaeMmbIX BEIUYUH
onpenensuia 1o [Mupcony B nmporpamme MC Excel 2016 [27]. Ouenky crenu-
(buueckor 3HAYMMOCTH KOI(PPHUIHUEHTA KOPPEISAIMU OCYIIECTBISUIA IPU ITOMO-
iy t-kpurepust CTprojieHTa (2,).

Pe3yJI])TaTl)I HCCJICI0BAHUA U oﬁcymelme

B pe3ynpTaTe mpoBEICHHBIX HCCIIEAOBAHMHN BBISABICHO, YTO BO BCEX M3yUCH-
HBIX MYEJIMHBIX CeMbSX MPUCYTCTBYET BUPYC MELIOTYATOr0 paciiiofia B Meie U
JMUYUHKAX Taen (Tabi. 2), 94To coriacyercsl ¢ JaHHBIMH, ITOJNyYCHHBIMU HCCIe-
nosatensmu E. Cukanova etal. MpH aHanu3e Meaa U3 MHQUIMpoBaHHBIX SBV
mYenuHbIX cement [18].

OnbITHL € 3apaXeHUEM KYJIbTYpPhI KJIETOK BUPYCOM MEIIOTYATOI'O pacIuiona,
BBIICTICHHOTO M3 Meja, ToKa3alu, 4yTo depe3 168 acoB (7 CyTOK) KyJIbTUBUPO-
BaHM HA KYJIbType KJIeTok A4XL oTMedaeTcs nereHepaliusi KJIeToK: HapylleHne
LENIOCTHOCTH MOHOCJOS, Pa3pylICHHE KICTOYHOH OOONOYKHM M BaKyOJIM3aIlHs
IUTOIUIa3MBI, a TAKKe MHUKHO3 SICpP B OTIMYHE OT KOHTPOJIS, TAe HAOMIOIaH
98% coXpaHHOCTH MOHOCIIOS KJIETOK. Bupyc mewmordyaroro pacruiona, Bblie-
JICHHBIA 13 Mena, okaspBaet LII1/] Ha KynbTypy KJIETOK MIICKONHTAOIIHX, YTO
HaOI01aeTCs BO BCeX OMBITHBIX oOpasiax (tadu. 3). Kopeiickum uccienoBare-
nem Chang-Hee Kweon nony4eHa aHamornyHas KapTHHA (HapylICHHE IeI0CT-
HOCTH MOHOCJIOS, BaKyOJIM3allksl HUTOILIa3Mbl, TUKHO3 siiep) Bo3aeiicTeus SBV
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Tabnuma 2 [Table 2]

PesyabTatel [IIP-quarnocTuxu Meaa u JTHYMHOK MYeJl
[The results of PCR diagnostics of honey and bee larvae]

Hammame SBV, Ct ROX
Ne maceku/mueNMHON CEMBH [Availability of SBV]
[Number of apiary/bee family] JIM4MHKA Mex
[The larva] [Honey]
1/1 +32,86 +29,06
1/2 +33,38 +28,55
1/3 +30,70 +28,72
2/4 +31,23 +29,43
2/5 +30,25 +28,63
2/6 +31,55 +29,13
2/7 +32,72 +29,56

Tpumeuanue. 3neck u B Tabn. 3 Ct — HOMep IMKIIA Ha IOPOTOBOM YPOBHE JIOTapU(PMUIECKOH
¢uryopecrennnu no kpacuremo ROX.
[Note. Here and in table 3. Ct is the cycle number at the threshold level of logarithmic fluorescence for

the ROX dye].
Ta6Gnuma 3 [Table 3]
Huankanus SBV u3 Mena Ha KyJIbType KieTok A4xL
[Indication of SBV from honey on A4XxL cell culture]
Kynbrypa xietoxk A4xL
Men [A4xL cell culture]
Ne mmacexu/ | [Honeyl OmneIT (1= 6) Kowurpons (n=2)
[YETHHON [Experience] [Control]
[NCGNLBH . SBV SBV SBV
umber o _ _ _
apiary/bee (%IEJ) HuTonaruueckoe (%IEJ) Huronatuueckoe %ﬁ?
family] nencTBre neicTBrE
[aRT- [Cytopathic effect] [aRT- | otopathic effect] | LIRT-
PCR)), yiop PCR)), ytop PCR)),
Ct ROX Ct ROX Ct ROX
1/1 +29,06 + +22,90 - -
12 +28,55 + +21,78 - -
1/3 +28,72 + +21,93 - -
2/4 +29,43 + +23,14 - -
2/5 +28,63 + +21,86 - -
2/6 +29,13 + +23,04 - —
2/7 +29,56 + +23,25 - -

Tpumeuanue. Kynprypa xietok A4xL — nmouka cBunbu CIIDOB-TK-x, numdbouutsr iomanm
(MEXBHIOBOM T'MOPUAHBINA IITAMM). «—» — LUTONATUYECKOE ACHCTBHE BHPYCa MEIIOTYATOTO
pacrioza myen Ha KyJabTypy KineTok A4xL oTcyTcTByerT.
[Note. A4xL cell culture - pig kidney SPEV-TK-x horse lymphocytes (interspecific hybrid strain).
«» - the cytopathic effect of the bee sac brood virus on A4xL cell culture is absent].
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Ha KYJIBTYPY KJIETOK MJICKOIHUTAIONINX, HO BUPYC OBUT BBHIIENCH W3 OOJNBHBIX
JIMIUHOK mmuen [28].

Taxum 06pa3om, BUPYC MEIIOTYATOTO PACIIONA, BRIACICHHBIN U3 Me/Ia KIIH-
HUYECKU OONBHBIX ceMel, oka3biBaeT L{[1/] Ha KyJIbTypy KIETOK MIIEKOIIHMTAFO-
uux (A4xL) Ha 7-e CyTKH, 4TO IOKA3bIBA€T €r0 BUPYJIEHTHOCTb.

J71s1 BBISIBIICHUS TMHEHHOW CBSI3M MEX Ty HanuureMm SBV B Mezie u Tu4anHKax
m4esl, a TaKXKe MEXIY 3apakeHHOCThI0O SBV Mena u KynbTypbl KIETOK OBLIT BbI-
MOJTHEH KOPPEISIMOHHBINA aHau3 (puc. 1). s BEISIBICHUST HEIMHEHHOW CBSI3H
MEXIy HaJM4UeM BHpycCa B Mele M JIMYMHKAX OBUI Hai/IeH MOKa3aTelnb KOCH-
HYCHOTO cx0AcTBa. [l0Ka3aH BHICOKMI KOX(PHUINECHT KOPPEIALIUN MEX Iy HalU-
yreM BUpyca B MEae U KyabType kierok (»= 0,955, ¢.=6,657, p=0,01) (puc. 1,
B), HO HE BBIABIECHO KOppEILIINHA MEKAY HamuaueMm Bupyca SBV B mene u mu-
ynHKax maen (r=0,167,¢.= 0,385, p>0,05).

[ony4enHoe 3HaueHHe KO3(QHUIIEHTa KOPPEISAIMUA TOBOPUT 00 OTCYTCTBUU
JTUHEeHHOH cBA3u Mexny HanmuuueM SBV B juumHkax (X) u Hamuuuem SBV B
mene (Y) (puc. 1, A), omHAKO MEXIy 3TUMH TOKa3aTelsIMH €CTh HEJIMHEWHas
cBs13b (k=0,9994), koTopas yka3slBacT Ha OJHM3KHE 3HAUYCHUS KOJMYECTBA BUPY-
ca B MeJI¢ M IMIUHKAX.

A

y =-518,75x5 + 75502x° - 4E+06x° + 1E+08x2 - 2E409x + 1E+10
R?=0,9971

w [
©o, =
h B e

s
w e b
O ota O

w
w S w ok
S e At

Hammune SBV B THYHHKAX
[Availability of SBV in larva]. Ct ROX
2 w
3 =
i n

284 286 288 29 292 204 29.6 298

Hamraie SBV B Mene
[Availability of SBV in honey], Ct ROX

B

236

234 1y 1,6083x-24,103

R?=0,9123 .

(=)
o
(=]

Hamaue SBV B KyIsType KIETOK
culture]. CtROX
[
i3
o

A4xL [Availability of SBV in A4xL cell

284 286 288 29 202 204 206 208

Hamrame SBV B Mene
[Availability of SBV in heney]. CtROX

Puc. 1. 3aBUCUMOCTb MEXIY COJEpKAHUEM BUPYCa MELIOTYATOTO pacIuioa
IT4eIT B MeJie ¥ IMIMHKaX (4), a Takxke KylabType kietok A4xL (B)
[Fig. 1. Relationship between the content of bee sacbrood virus in honey (X-axis)
and the content of bee sacbrood virus in larvae (4) and A4xL cell culture (B) (Y-axis)]
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Bupyc mMemor4aToro pacruioja akTHBHO Pa3MHOXKAETCS B TUIIO(QapHHTeab-
HBIX XKeJe3aX MOJIOJBIX PadovrX MIel, KOTOPBIE OTBEYAIOT 32 (PH3NOIOTHIeCcKOe
COCTOSIHME MEIOHOCHBIX ITYEJ, YTO BIIEPBEIC B CBOMX HCCIICIOBAHUSIX OTMETHIIA
A. Maurizio [2, 4, 7, 29]. Ilpu HOpMaTbHBIX YCIOBHSAX Pa3BHUTH MYEIUHON Ce-
MBH aJILBEOJHI JKeJe3 3HAYUTENFHO YBETMUUBAIOTCS K 12-My mHIO. B 3TO Bpems
B TUITO(apUHTCAUTBHBIX JKeJIe3aX MOJIOJBIX pabounx muen BhIpabaThIBarOTCS OC-
HOBHBIE KOMIIOHEHTBl MAaTOYHOTO MOJIOYKA, KOTOPOE OHH HCIIONB3YIOT IS
KOPMJICHUSI JIMYMHOK pabodmx MYen MaTKh W TPyTHS. B pesynbrare Hekaue-
CTBEHHOTO INUTAHUS MEIOHOCHBIX ITYETI, abBEOJIBI JKEJIe3 JIOCTHTAI0T CBOETO
MaKCHMaJIbHOTO 3HaueHHS B Ooyiee paHHUE CPOKH, YTO, B CBOIO OuUepenb, IpH-
BOJIUT K PAHHEMY CTapEHUIO ITYENl U YMEHBIIECHHIO MPOAOJIKUTEIEHOCTH KUIHH
[30]. TIpu sTom Monomabie paboure MUeIbl PaHbIle HAYWHAIOT BBITOJIHATH HE
XapakTepHbIe JUIsl HUX paboThl ((ypakupoBaHue, cOOp MBUIBIBI U T.1.), KOTIa
KaK JTOJDKHBI 3aHUMAThCS YHCTKOW SEEK M BBUICTATH M3 Yibsi ¢ 18-21-ro gus
sku3Hu [31]. MBI mpennonaraeM, 4To BHPYCHBIE MH(EKIUU TaKKe BIHAIOT HA
pasBuTHe TUNO(apUHTEANBHBIX XKele3 MUel, IPU 3TOM IPOUCXOIAIT MOp(oIo-
THYECKHE M3MEHECHUSI U HapymiaroTcs: usnoiormdeckue (GyHKIUU KeJe3, 4To
MPUBOIUT K BBITIOJIHEHHUIO HEXapaKTePHBIX (QYHKIUH pabodux MUes U UX paH-
HEMY CTapeHHIO. Y TaKuX IT4eJl paHbIIe HAUWHAET BHIpabaThIBaTHCSA (pepMeHT
WHBEpTa3a, KOTOPHI OHU HCIIONB3YIOT MPH MOIYYCHHH MEAa, YTO, BO3MOXKHO,
00BsICHSCT OJNM3KKE 3HAYCHUS KOJIUYECTBA BHUPYCAa MEMIOTYATOrO PacIUiofa B
JUYUHKAX U MEJE.

Hamu mokazaHa TecHas CBsi3b MEXAy cojaepkanuem SBV B mMene u rubpun-
HOH KynbType KiIeTok muekomuraromux A4xL (r,, = 0,955). Komnyectso Bupy-
ca B KyJIbType KJIETOK HAIPsAMYIO 3aBUCUT OT KOJIMYECTBa BUpyca B meae. OTMme-
YCHHBIC HAMH U3MEHEHHS B KJICTOYHON CYCIICH3HH B BHIC HApYIICHUS IEIOCT-
HOCTH MOHOCJIOSI, pa3pyIICHUs [EIOCTHOCTH KJICTOYHOW 000JI0UKHU, BAaKyOIU3a-
UM IMTOIUIa3MBI M MUKHO3a sjep ykaseBaroT Ha L[[1]] Bupyca mermmoTgaroro
pacmiozia m4es Ha THOPUAHYIO KYJIbTypy KieTok A4xL. CrnemoBaTenbHO, BUPYC
MEIIOTYATOr0 PACILIONA ITYET B MEJE OT KIMHIMYECKH OONBHBIX CEMEH BHPYIICH-
TeH. COrJacHO HAIIMM HCCIEIOBAHUSIM, BUPYJICHTHBI BO30YAUTENh BHpYCa
MEIIOTYATOr0 PACIUIONA ITYENT COXPAHSIETCS B MeAe KaKk MHHUMYM B TEUCHHE
10 cyTok (c MoMeHTa 0TOOpa Mpo0), YTO yKa3bIBACT HA HAIWYKE 3a00JIeBaHUS
HA MACeKe U BO3MOXKHOE 3aPAXKCHUE 3I0POBBIX MICTHHBIX CEMEH.

JlmarsocTrka MeMIOTYaToro pacIuiofa MYel Ha MacekaxX OCYIIECTBISETCS
MOCPENCTBOM KIMHUYIECKOTO OCMOTpPA ITYETMHBIX CEMEH Ha IpenMeT oOHapyxKe-
HUSI TIOTUOMINX JIMYMHOK B (POPME «IOJI0UKAY», C MOCIEIYIOIINM J1a00paTopHBIM
aHAM30M B3ATHIX P00 Ha mpeaMeT BelBieHus SBV. HccnenoBanue Mena Ha
Hajmuuue Bupyca memoTdaroro pacmioga merogoMm qRT-IIHP n naaukanus
BHpyca Ha KyJIbType KIeTOK A4XL MOTyT CIyHTh HEHHBA3UBHBIM METOIOM
JUATHOCTHKY OOJIE3HH MEMIOTYATOTO PACILIONA IMUEIL.

3ak/arouenne

OmnpenenuTs BUPYJIEHTHOCTh BHPYCAa MELIOTYATOrO PACIIOfa IUel B MEJe
0T OONBHBIX ceMeil BO3MOXKHO Ha TMOPHIHOW KyIbType KJIETOK MIIEKOIHTAIO-
mux A4xL. Ormeueno LI1]] Bupyca Ha 7-e CyTKH, UTO yKa3bIBA€T HAa €O BUPY-
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JIEHTHOCTb B KYJIBTYpE KJIETOK U MOATBEPKIAET BO3ZMOXKHOCTD 3aPAXKEHHS MMUe-
JIUHBIX ceMell TaHHBIM BUPYCOM 4epe3 MeJl.

Hamu BnepBBIe 1OKa3aHo in Vitro, 9T0 B Melle OT KIMHUYECKH OOJIBHBIX Ce-
MeH, MOpPaXEHHBIX BUPYCOM MEIIOTYATOI0 PacIliofa, COXPaHSAETCs BUPYJICHT-
HBIH BO30YANUTENh KAK MUHIMYM B TeueHue 10 cyTok (¢ MOMeHTa 0TOopa mpoo).

Hamu ompenenensl Gnn3kne 3HAYCHUS KOJIMYECTBA BHPYCA B JHYMHKAX U B
Mmege. Taxoke nmokasaHa o4eHb TeCHas CBsI3b MeXay coqepkanueM SBV B meze u
coaepxxanueM SBV B rubpunHoit KynbType kiaetok A4xL.

Ananuz mena meronoMm qRT-IIHP na manuune SBV, u onpenenenue Bupy-
JIGHTHOCTH BHpYycCa Ha KyJIbType KIeTOK A4XL MOXeT CIIy>kKUThb JOMOJHUTEIb-
HBIM METOJIOM JAMAarHOCTHKH MELIOTYATOro pacIuioa myel.
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