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AHHOTANUA

B cratpe npuBeneHs! qaHHBIe 00 0TOOpE MaTMaTepHraia OT MABIIMX U BEIHYX/IEHHO YOUTBIX )KHBOTHBIX (CBHHEH), a
TaKke 00pa3loB KAaJOBBIX Macc OT MOPOCAT C MPU3HAKaMH AWAPEU B MEpBbIe 2-3 CYT. MOCe UX 3apaKeHUs,
MOCJICIOBATEIILHOCTY aJlaNTallid CYCIICH3UU NMAaTOTCHOB K KJeTKaM nepeBuBaeMbiX jmHui SPEV u PK-15,
MIOJTHOTE TIPOSIBIIEHUS LIUTONATUYECKOTO JEHCTBUS B KJIETKaX MOHOCJOSA MpU BU3YyalIH3alMH PE3yIbTaTOB C
MOMOIIIbIO CBETOBOM MHKPOCKOIIMH, O XapakTepe U TIOCIEeI0BATEIHLHOCTH BO3PACTaHMS BHPYJIECHTHOCTH
MaTOreHa C KaXABIM IMOCIeAyronmM naccaxeM B kinerkax SPEV u PK-15, 06 maenTndukanum BHPYCHOTO
MaTepuana ¢ MOMOLIbIO 3JEKTPOHHON KOHTPACTUPYIOLIEH MUKPOCKONINY. B X0/1e uccnenoBanuil yCTaHOBIIEHO,
YTO TIOCJIC MHOKYJISIIAY BBIZICTICHHBIX TTATOTCHOB B KIIETKH repeBruBaeMbix iuHuil SPEV u PK-15 muronatiaeckoe
JICHCTBHE 3aperucTpupoBano yepes 48 yacor B 6 oOpasiax u3 32. [locne Tpex mocienoBaTeabHbIX Maccaxei
[UTOIATHYECKOe IEHCTBHE OTPAXKaJOCh B BUI€ OKPYIJICHHUS, IECTPYKLIMHU KIETOK, IPU3HAKOB BaKyOJIN3aLUU U
rpaHyJsImy uTorasMel. Yepes 14 maccaxeit Tutp Bupyca Bozpactan Ao 2.0-3.0 1gTH dso/mn. Knerku MmorOCHOS
JIETKO OTJEJIUINCH OT TIOBEPXHOCTH CTEKJIA U B IOAJEPIKUBAIOIIEN CpeJle HAXOJUIIKCh BO B3BEIIEHHOM COCTOSTHUM.
Ha snextpoHorpamMmax 3apericTpUpOBaHbl OKPYTJIbIE YaCTUIIbI ¢ TUIIMYHON CTPYKTYpPOH POTaBHUPYCHBIX KIIETOK C
TEMHOU niepudepreit 1 Goliee CBETIOOKPAIIEHHOH Cep/AIICBUHON U BUPHOHBI 0€3 BBIPAYKEHHOTO HAPYXKHOTO Karchaa
B BUJIE OBAJIBHOW 3€pPHUCTOI MaCChI, PACIIONIOKEHHON MEXKAy OUEpUECHHBIMU KJIIE€TKaMU BUpMOHOB. [Ipu yBenmueHuun
120 u 400 THIC. B TKAaHW KHIIEYHUKA 3aPETHCTPUPOBAHBI CHEPHUECKHE YaCTHIIBI C YETKO BBIPAKEHHBIM, Oolee
TEMHBIM HapY>KHBIM KaIllCUJIOM, YaCTUYHOU MOTEpeil CTPYKTYphl HapyHOH 00010uku. Bo BHemHeM Karcuze
YETKO Pa3InduMbl CyOBeTUHAIIBI TIIMKOMPOTENHA, BO BHYTPEHHEM — cyObeanHuIb! Oenka VP6. OT BHyTpeHHETO
Karcua K Hapy»KHOH 000JI0YKe B BUJIE CITUI] OTXOAAT IuIibl JynHO# 10-15 Hm.

BbixoaHble faHHBIE I HUTHPOBAHMUSA PYCCKOSI3bIYHON MEYATHOW BEPCHH CTATBH:

[InoTHukoBa 3.M., Myxamermun U.P., lllakypos M.M., MmmyxamertoB K.T., I'aitnyrnunaos T.P.,
Kyp6anranees 5.M., Tapacoa E.1O., FOnycos 1.P. nentnudukarms poraBupyca CBHHEH METOJIOM SJIIEKTPOHHOM
MHKpOCKOTUH. Bymueposckue cooouenus. 2026. T.87. Ne7. C.120-125. DOI: 10.37952/ROI-jbc-01/26-87-7-120

BbixoaHble faHHbIE A1 HUTHPOBAHUSA PYCCKOSI3bIYHOM 2JI€KTPOHHON BEPCHM CTATHH:

[InoTHukoBa 3.M., Myxamermun U.P., lllakypos M.M., UmmyxamertoB K.T., I'aitnyrnunaos T.P.,
Kyp0anranees f1.M., Tapacosa E.1O., FOnycos U.P. nentudukaiys poraBupyca CBUHEH METOIOM 3JIEKTPOHHOM
MUKpockorun. bymaeposckue coobugernus C. 2026. T.14. Ne3. 1d.6. DOI: 10.37952/ROI-jbc-01/26-87-7-120/ROI-
jbc-C/26-14-3-6 (Russian)

The output for citing the English online version of the article:

Edie M. Plotnikova, llshat R. Mukhametshin, Mulanur M. Shakurov, Kamil T. Ishmukhametov,
Timur R. Gaynutdinov, Yagafar M. Kurbangaleev, Evgenia Y. Tarasova, lInar R. Yunusov. Butlerov
Identification of swine rotavirus by electron microscopy. Communications C. 2026. VVol.14. No.3. 1d.6.
DOI: 10.37952/R0OI-jbc-01/26-87-7-120/ROI-jbc-C/26-14-3-6

120 © Bymaeposckue coobuenus. 2026. T.87. Ne7. r. Kazans. Pecriy6muka TaTtapcran. Poccws.



HINEHTA®HUKALIIA POTABIPYCA CBUHEH METOOM 2JIEKTPOHHOH MUKPOCKOITHI 120-125

Jlutepartypa

[1] Yepnyxuna I'.H., Kocapesa O.A., Kypranosa H.IO. O6ecnieueHue npoJ0BOIbCTBEHHOM O€301aCHOCTH B
paMKax CTpaTeruy MOBBIIICHHS KayecTBa MUIIEBOW NpoayKimu Ha iepuo Jo 2030 roxa. Mocksa. 2021.
C.108. [G.N. Chernukhina, O.A. Kosareva, N.Yu. Kurganova. Ensuring food security within the
framework of the strategy for improving the quality of food products through 2030. Moscow. 2021. 108p.
(Russian)]

[2] Z.Wang, W. Huang, G. Yan, Y. Tian, C. Wang, X. Mao, M. Sun, L. Zhou, C. Yu, H. Xia. Isolation,
genomic characterization, and immunogenicity evaluation of a G9P porcine rotavirus strain. Vet Sci.
2025. Feb 18;12(2):180. DOI: 10.3390/vetsci12020180

[3] Y.C.Gao, L. Wu, J. Qing, M. Zhang, M. Qiao, Z. Hu, B. Zhang, C. Yang, Z. Wang, L. Li, Z. Yan, W.
Wu, W. Liu, J. Ren, X. Li. Isolation and possibility of vertical transmission of G9P and G12P group A
rotavirus strains in pigs. Porcine Health Manag. 2025. Jun 6;11(1):32. DOI: 10.1186/s40813-025-00445-6

[4] Opnsaukun B.I'., FOxakoB A.T"., Kpacuukos H.1O., Anmunep T.W. PoraBupycsl cBuneit. JKypHan
semepunapnou meouyunst. 26(07):03-09. DOI: 10.30896/0042-4846.2023.26.7.03-09 [B.G. Orlyankin,
A.G. Yuzhakov, N.Yu. Krasnikov, T.I. Aliper. Porcine rotaviruses. Journal of Veterinary Medicine.
26(07):03-09. DOI: 10.30896/0042-4846.2023.26.7.03-09 (Russian)]

[5] L. Gao, H. Shen, S. Zhao, S. Chen, P. Zhu, W. Lin, F. Chen. Isolation and pathogenicity analysis of a
g5p porcine rotavirus strain. Viruses. 2023. Dec 22;16(1):21. DOI: 10.3390/v16010021

[6] Oranecsin A.C., llIu6aee M.A., ITetposa O.H., backakosa H.E., KapaynoB A.K. CuryairioHHbIi aHaIH3 110
MIPUOPUTETHBIM JJIA IIPOMBIIIIJIIEHHOI'O CBMHOBOACTBA 00JIE3HSIM CBHUHEN: IyTH yIIy4YlICHUA 6I/IOSaII_II/ITBI
npennpustuii B Poccuiickoit @enepanmu. Bemepunapus cecoons. 2024. 13(4). C.396-404.

DOI: 10.29326/2304-196X-2024-13-4-396-404 [A.S. Oganesyan, M.A. Shibaev, O.N. Petrova, N.E.
Baskakova, A.K. Karaulov. Situational analysis of priority swine diseases for industrial pig farming: ways
to improve biosecurity of enterprises in the Russian Federation. Veterinary Science Today. 2024. 13(4).
P.396-404. DOI: 10.29326/2304-196X-2024-13-4-396-404 (Russian)]

[7]1 Z. Zhang, C. Wu, Y. Chen, Y. Li, D. Li, W. Wang, W. Wen, Z. Zhu, X. Li. Isolation, genomic
characterization and evolution of six porcine rotavirus a strains in a pig farming group. Vet Sci. 2024. Sep
14;11(9). 436p. DOI: 10.3390/vetsci11090436

[8] D.Brni¢, D. Coli¢, V. Kunié¢, N. Maltar-Strme¢ki, N. Kresi¢, D. Konjevié, M. Bujani¢, I. Ba¢ani, D.
Hizman, L. Jemersi¢. Rotavirus A in Domestic Pigs and Wild Boars: High Genetic Diversity and
Interspecies Transmission. Viruses. 2022. Sep 13;14(9). 2028p. DOI: 10.3390/v14092028

[9] Cammuna T.A., Moposzosa O.B., Benukxanuna E.W., Enndanosa H.B., Hosukosa H.A.
dunoreHeTnueckas XapaKTCPpHUCTHUKA U AHAJIN3 aHTUT'CHHBIX SIIMTOIIOB Poccuiickux POTaBUPYCOB B
CPaBHEHHH C BaKIIMHHBIMU mTaMmMmamu. Hugexyus u ummynumem. 2025. T.15. No2. C.258-270. [T.A.
Sashina, O.V. Morozova, Velikzhanina E.1., Epifanova N.V., Novikova N.A. Phylogenetic characteristics and
analysis of antigenic epitopes of Russian rotaviruses in comparison with vaccine strains. Infection and
immunity. 2025. Vol.15. No.2. P.258-270. (Russian)]

[10] TpancMmuccHOHHAS AIIEKTPOHHAS MUKPOCKOIIHS B OHONIOrHU U Menunuae. Monorpadus. CanpHUKOBa
M.M., Mamtoruna JI.B., Cautos B.P., l'onyoeB A.U. Kazanv. KOV (Kazanckuii (Ilpusonsicckuil)
peoepanvuwviii ynusepcumem). 2016. C.125. http://e.lanbook.com/books/element.php?pll_id=77306.
[Transmission electron microscopy in biology and medicine. Monograph. M.M. Salnikova, L.V. Malyutina,
V.R. Saitov, A.l. Golubev. Kazan. KFU (Kazan (Volga Region) Federal University). 2016. P.125.
http://e.lanbook.com/books/element.php?pll_id=77306 (Russian)]

[11] ITnoTHukoBa 3.M., Myxameriiun U.P., Hlakypos M.M., MmmyxametoB K.T., I'aitnyrauaos T.P.,
Kypb6anranees S1.M., Tapacosa E.1O., FOnycos U.P. Unentudukaius poraBupyca CBUHEH METOIOM
3JIEKTPOHHOM MUKpOCKonHu. bymueposckue cooowenus C. 2026. T.14. Ne3. 1d.6. DOI: 10.37952/ROI-jbc-
01/26-87-7-120/ROI-jbc-C/26-14-3-6
[Edie M. Plotnikova, llshat R. Mukhametshin, Mulanur M. Shakurov, Kamil T. Ishmukhametov,

Timur R. Gaynutdinov, Yagafar M. Kurbangaleev, Evgenia Y. Tarasova, lInar R. Yunusov. Butlerov
Identification of swine rotavirus by electron microscopy. Communications C. 2026. VVol.14. No.3. 1d.6.
DOI: 10.37952/ROI-jbc-01/26-87-7-120/ROI-jbc-C/26-14-3-6 (Russian)].

© Bymaeposckue coobuenus. 2026. T.87. Ne7. E-mail: journal.bc@gmail.com 121




HAEHTUDHAKALIAA POTABUPYCA CBUHEH METOJOM DJIEKTPOHHOH MUKPOCKOITAN 120-125

The English version of the article has been published in the international edition of the journal

Butlerov Communications C
Advances in Biochemistry & Technologies

The Reference Object Identifier — ROI: jbc-C/26-14-3-6
The Digital Object Identifier — DOI: 10.37952/ROI-jbc-01/26-87-7-120/ROI-jbc-C/26-14-3-6

Identification of swine rotavirus by electron microscopy

Edie M. Plotnikova,** llshat R. Mukhametshin, Mulanur M. Shakurov,
Kamil T. Ishmukhametov, Timur R. Gaynutdinov, Yagafar M. Kurbangaleev,
Evgenia Y. Tarasova, lInar R. Yunusov
Federal Center for Toxicological, Radiation and Biological Safety — FCTRBS-ARRVI.
Science City-2. Kazan, 420075. Tatarstan. Russia. E-mail: adiya2397031@mail.ru

*Supervising author; *Corresponding author
Keywords: virions, rotavirus, cell culture, cytopathic effect, identification, light and electron microscopy.

Abstract

The article presents data on the collection of pathological material from dead and forcibly slaughtered animals
(pigs), as well as fecal samples from piglets with signs of diarrhea in the first 2-3 days after infection, the
sequence of adaptation of pathogen suspensions to cells of the continuous SPEV and PK-15 lines, the
completeness of the manifestation of the cytopathic effect in monolayer cells when visualizing the results using
light microscopy, the nature and sequence of increasing pathogen virulence with each subsequent passage in
SPEV and PK-15 cells, and the identification of viral material using electron contrast microscopy. The study
established that after inoculation of the isolated pathogens into cells of the continuous SPEV and PK-15 lines,
a cytopathic effect was recorded after 48 hours in 6 out of 32 samples. After three consecutive passages, the
cytopathic effect was reflected in the rounding and destruction of cells, signs of vacuolization, and granulation
of the cytoplasm. After 14 passages, the virus titer increased to 2.0-3.0 Ig TCID50/ml. Monolayer cells were easily
separated from the glass surface and remained suspended in the maintenance medium. Electron diffraction
patterns revealed round particles with a typical rotavirus cell structure, a dark periphery and a lighter core, and
virions without a distinct outer capsid, appearing as an oval granular mass located between the outlined virion
cells. At 120,000 and 400,000 modification, spherical particles with a clearly defined, darker outer capsid and
partial loss of the outer membrane structure were detected in intestinal tissue. Glycoprotein subunits are clearly
visible in the outer capsid, while VP6 protein subunits are visible in the inner capsid. Spines extending from the
inner capsid to the outer membrane are 10-15 nm long and extend like spokes.
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