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Tém tat. Chiing tdi tong quan mot s6 luong dédng ké céc cong trinh nghién ctru da cong bd trén cac xuat ban
pham qudc t&'lién quan mot s6 khia canh ctia cdm nhiém rotavirus (RV) & bo, lon, ché, meo, dé va ga (la
nhitng loai dong vat nudi phd bién ¢ Viét Nam) ciing nhu ¢ nguoi d€ tra 101 ciu hoi liéu bénh nay ¢6 phai
la mot bénh lay chung ¢ dong vat va nguoi hay khong. Cau tric virus, qua trinh tai san, co ché sinh bénh
va cam ung mién dich, biéu hién bénh va dich t& hoc phén tr cia bénh da duoc trinh bay, gitp hiéu sau vé
sy dé khang, co ché'lay truyén va phat sinh chung loai méi ctia virus. Virus dang khéi khong c6 ao ngoai
v6i bo gene gdm 11 doan RNA hai soi riéng ré c6 thé 1ay truyén gitra cac loai cd xwong séng hodc nguyén
dang virion hodc thong qua su déng gdp vat chat di truyén cho viéc tai sap xép bd gene, tizc t6 hop cac doan
gene riéng ré cua cac chung thudc cac dang khac nhau, tao nén cac b6 gene mdi ma hoa nhitng protein gai

trén bé mat virus thich ting hon véi thu thé t€ bao ctia cac loai dong vat chu khac nhau.
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Abstract. A review of a significant number of works published on international media relating to some
aspects of rotavirus (RV) infections in domesticated cattle, pigs, dogs, cats, goats and chickens (the species
reared most commonly in Vietnam), as well as in humans, is presented to answer the question if the disease
is zoonotic. The structure, replication processes, pathogenesis and immunity induction of the virus, the signs
of the illness, and molecular epidemiology of the infection are demonstrated, helping to understand the
resistance, transmission mechanism, and phylogenetic generation of the virus. This non-enveloped
icosahedral virus possessing a genome consisting of 11 discrete double-stranded RNA fragments can

transmit from one species of vertebrates to another, either in the original form of virions or through genetic
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material contribution in genome reassortment, e.g., the combination of discrete gene fragments of different
type RV strains, forming new genome coding viral surface proteins adapting better to cell receptors of
different host animal species.

Keywords: genome reassortment, rotavirus, zoonosis

1  Datvan dé

Tiéu chay ¢ ddng vat non la van dé thuong gap va gy thiét hai 16n d6i véi chan nuoi, dac
biét chan nuoi tap trung. Trong do, rotavirus (RV) la mot trong nhitng nhan td gy ra bénh tiéu
chay & nhiéu loai dong vat nudi va dong vat hoang da o lta tudi nho trén khép thé gisi [18].
Nhiéu nghién ctru dich té hoc cdm nhiém virus nay da duwogc thuc hién & nhiéu loai dong vat &
nhiéu nudc trén thé gidi tir kha 1au. Chang han, riéng & bé (bo con), ty 18 luu hanh bénh & Vuong
qudc Anh dugc cong bd nam 1976 1a 66-67% (bang phuong phap phan 1ap virus) [251], & M ndm
1979 1a 98,1% (phwong phap SNT: xét nghiém trung hoa virus) [216], ndm 1995 la 44% (RT-PCR:
khuéch dai acid nucleic) [52]; & Ha Lan nam 1980 1a 46% (ELISA: mién dich enzyme) [61]; &
Bulgaria nam 1983 la 42% (ELISA) [131]; & Australia nam 1985 1a 49% (PAGE: dién di trong keo
polyacrylamide) [240] va ndm 1992 1a 48,7% (ELISA) [116]; & Y ndm 1988 1a 90% (SNT) [41] va
2005 la 16,8% (ELISA) [195]; 6 Bangladesh nam 1991 la 7% (PAGE) [219]; ¢ Srilanka nam 1995 la
68,5% (ELISA) [229]; & Canada nam 1995 la 26,4% (ELISA) [118]; & An D0 nam 1996 1a 46,2%
(ELISA, PAGE) [49]; & Venezuela nam 1997 1a 11,7% (ELISA) [55]; & Nhat Ban nam 1998 1a 16,7%
(RT-PCR) [87]; & Thuy Dién nam 1998 la 43,8% (ELISA, PAGE) [62]; ¢ Brazil ndam 1998 la 17%
(ELISA) [17] va ndm 2006 1a 19,4% (ELISA) [6]; & Phap n&m 1999 1a 45,1% (ELISA) [244]; 6 Thuy
Si nam 2005 la 46% (ELISA) [144]; & Ireland nam 2006 la 91% (ELISA) [204] va & Argentina nam
2006 1a 62,5% (RT-PCR) [90], v.v. Nhin chung, ty 1€ lvu hanh cao cia bénh RV 6 bé nudi ¢ nhiéu
khu vuec trén thé gidi da duoc diéu tra. Ngoai ra, tiéu chay do RV 1a mot bénh cam nhiém gay
viém rudt va rdi loan tiéu hod ¢ ddong vat non ctia nhiéu loai gia suic khac va gia cam [68, 108, 146,
159, 206, 248] v6i nhitng dédc diém cam nhiém, tac dong dén duong rudt va bénh ly tuong tu nhue
0 bo, du ¢é sy khac biét serotype (dang huyét thanh hoc) gitta RV thudc cac nhom kiéu gene
(genogroup) khac nhau. Tuy nhién, theo sy hiéu biét ctia ching t6i, ¢ Viét Nam, cac cong bd
nghién cttu v€ bénh RV con it, mdc du mot s6 chung RV da dwgc phan lap tir cac mau phan tré
em tiéu chdy nhap bénh vién da dwoc giai trinh tie gene va xac dinh cac thudc tinh khac (genotype
G va td hop G-P) ¢ ngoai nuwde [213, 241]. Con voi nghién cttu RV & ddng vat nuoi tai Viét Nam,
chi mot don vi nghién cttu lam sang ctia mot dai hoc nwde ngoai tai Thanh phé H6 Chi Minh da
thuc hién véi cdc mau thu thap duwoc tit mot s6 tinh vung song Mekong [193]. Vaccine phong
bénh tiéu chay 6 ngroi do RV tai chd, vaccine Rotavin-M1, da duwoc mot cong ty trong nudc san

xuat [36] va duoc cap phép sit dung, bén canh mot s6 vaccine nhap khau (Rotarix, RotaTeq). D61
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v6i nganh tht y, tw liéu dé tiép can cho nguoi hoc va cdc nha quan ly tham khao lién quan dén
linh vuc nay con rat thiéu. Vi vay, trén co sé cac nguon tu liéu tir Proquest, PubMed, cac nguon
tap chi md va nhiéu ngudn khéc ctia nudc ngoai, ching ti bién soan bai téng quan nay nham
gidi thiéu vé nhitng thudc tinh co ban cua RV lién quan dén ngudn gdc cua tinh da dang va kha

nang gay bénh lay nhiém chung cta loai virus nay ¢ nguoi va dong vat.

2 Mam bénh va bi€u hién bénh & ca thé va quan thé
2.1  Rotavirus mam bénh: lich st phat hién, tén goi, cAu tao va van dé phén loai

Nam 1943, tir dich phan tré em tiéu chay, Jacob Light va Horace Hodes da ching té c6 mot
nhan t& qua loc ciing gay tiéu chay & bo [141]. V& sau, vao ndm 1976, trong cdc mau bao quan
bénh pham d6 da phat hién “rotavirus” [164]. O mét trudng hop khac, ndm 1973, Ruth Bishop va
cs. da md ta cac virus lién quan tim thay ¢ tré em bj viém da day rudt [28]. Trong nam 1974,
Thomas Henry Flewett d€ xuat tén “Rotavirus” do quan sat dudi kinh hién vi dién tr thdy dang
cua hat virus giong mot banh xe (“rota” tiéng Latin nghia 1a “banh xe”) [84, 85]. Tén nay sau dé
duoc Uy ban qudc t&€ vé phan loai virus cong nhan chinh thitc vao ndm 1978 va xép trong ho
Reoviridae [154]. Tlr phan bé so sinh, can bénh tiéu chay duoc xac dinh lan dau tién la do mét
“virus twong tw reovirus” (reo-like virus) vao nam 1969 6 My [162]. Viéc nu6i dwoc virus tie phan
bé so sinh tiéu chay duoc cong bd vao nam 1971 [160]. Trong khoang thoi gian d6, mot virus
tuong tu 6 chudt nhit dwoc nudi thanh cOng trong t€bao biéu mo rudt [209] va virus d6 vao nam
1976 da dwgc nhan thay co lién quan dén bénh tiéu chay ¢ mot s6 loai dong vat [251]. Tat ca
nhitng virus nay déu gay viém da day va rudt cap tinh va dwoc coi la mot mam bénh tac dong
dén nguoi va dong vat khéc trén thé gidi [71]. Cac dang huyét thanh hoc (serotype) ciia RV duoc
xac dinh lan dau tién vao nam 1980 [19]; trong ndm sau d6, nho thém trypsin vao moéi truong
nudi, RV tlt nguoi duoc nudi cdy thanh cong dau tién trong ltta cdy t€ bao cd ngudn goc tir than
khi [19]. Sy phat trién ctia cac chung RV trong moi truong té' bao da thuc ddy viéc nghién ctru va

dén gitta nhitng nam 1980 vaccine dau tién, Rotarix, duwoc danh gia [249].

Rotavirus khong c6 4o ngoai (non-enveloped virus) voi by gene (genome) godm 11 doan
RNA hai soi (16-21 kbp). Chung duoc ba 16p protein bao vé tot, gdbm 16p protein trong cung
twong tac truc tiép véi cac doan RNA ctia bd gene va duoc bao boc tir bén ngoai boi méot 16p vo
trong va mot 16p vo ngoai cing nhau tao thanh vo capsid 20 mét tam giac cdu tao tir 32 capsomer
(don vi hinh thai vé capsid) va c¢6 dwong kinh 65-70 nm [175] hodc dén 76,5 nm [192, 197]. Mai
mot doan RNA cua b gene la mot gene, duoc danh so tix 1 dén 11 theo kich thudce giam dan. Trie

gene 11 ma hoa hai protein (NSP5 va NSP6), cac gene con lai déu ma hoa mét protein [77].
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Trong cdu trac virion, c6 sau protein virus (VP — viral protein), hay protein cau truc virus,
dwoc goi tén la VP1, VP2, VP3, VP4, VP6 va VP7. Ngoai cac VP dugc ma hod boi b gene RV, con
6 sau protein phi cau truc (NSP — non-structural protein) 1a cac protein dwoc san xuét va c6 mat
chi trong t& bao bi nhiém va dwoc ky hiéu la NSP1, NSP2, NSP3, NSP4, NSP5 va NSP6 [133]. It
nhat 6 trong s8 12 protein nay gan véi RNA [185]. VP1 phan bd trong 16i ctia hat virus va 1a mot
enzyme trung hop RNA phu thuoc RNA [243]. Trong mdi t& bao bi nhiém, enzyme nay xuc tac
tong hop cac phién ban mRNA chuén bi cho viéc tong hop cac protein virus va cac phién ban cua
cac doan RNA cuia by gene cho cac hat virus méi [239]. VP2 gén két véi cac doan RNA bd gene
tao nén 16i cua virion [234]. VP3 la mét phan cua 16i trong hat virus va la mét enzyme, guanylyl
transferase, xtc tac sy hinh thanh cia ma 5’ trong viéc cai bién sau phién ma cia mRNA [9]. M
nay lam &n dinh mRNA virus bang cach bao vé né khoi cic enzyme nuclease phan huy acid
nucleic [58]. VP4 nho 1én tir 16p VP6 vo capsid trong, xuyén qua 16p VP7 & trén bé mét ctia hat
virus thanh mot gai, c6 tdc dung chuyén hoa bo actin ctia ria ban chai biéu mé thanh céc hat actin
[92], 1a cau trtic chuyén biét gan 1én cdc phan ti trén bé mat t& bao chti goi 1a cac thu thé (receptor)
va diéu khién sy xam nhap ctia virus vao trong t&bao [11]. D€ trd nén gay nhiém, VP4 virus phai
duoc bién ddi boi enzyme phan giai protein thuwong gap trong duong rudt, trypsin, thanh VP5
(cting ky hiéu la VP5* [96]) va VP8 (ciing la VP8* [208]) [122]. VP4 quyét dinh ddc tinh ctia virus
va xac dinh dang P (P-type) huyét thanh hoc cua virus nay [112]. Cac dang huyét thanh hoc
(serotype — xac dinh béng tric nghiém trung hoa) va cac dang di truyén hoc (genotype — xac dinh
bang phuong phéap phan tich trinh tw amino acid ctia protein dién dich ti trinh tu nucleotide
gene) do6i voi gene P duoc ky hiéu khac nhau; cho nén, cac serotype P dwgc ky hiéu la P kem theo
sau la chit s6 ¢6 thé kem thém chit cai Latin, con genotype P dwoc ky hiéu la P kem theo sau la
con sO trong ngodc vudng [213]. Véi nhitng quy wdc ta d6 co6 thé gap, vi dy, cac ky hiéu serotype
nhu P1A va P1B, hodc genotype nhu P[1] va P[8], hodc dang phdi hop serotype va genotype
P1A[8], P1B[4], v.v. Dén ndm 2005, tir nguoi da c6 chin dang huyét thanh hoc P cua rotavirus
dwgc phat hién, gom P1, P2A, P3, P4, P5A, P7, P8, P11 va P12 trong s6 14 serotype duwoc mo t3,
trong khi cling ttr nguoi c6 10 dang di truyén hoc P ctia virus nay duwoc phat hién, gom P[3], P[4],
P[5], P[6], P[8], P[9], P[10], P[11], P[14] va P[19] trong s6 23 genotype duwgc mo ta [213].

VP6, quy dinh kich thudc ctia vo capsid trong, la protein c6 tinh khang nguyén manh va
duoc st dung dé€ xac dinh “loai” rotavirus [29]. D& xac nhan cam nhiém rotavirus A, VP6 duoc
st dung trong cac xét nghiém [20]. VP7 la mot glycoprotein tao nén bé mat ngoai ctia virion, c6
chitc ndng dé€ khang, xac dinh type khang nguyén G (G-type) cua RV va, cling nhu VP4, kich
thich mién dich ch&éng cam nhiém [192]. Trai nguoc véi type P, cc chit s§ ky hiéu type G huyét
thanh hoc (serotype G) va di truyén hoc (genotype G) 1a twong dong [213].

NSP1, san pham ctia gene 5, 1a protein phi cau tric gan RNA [115]. NSP1 ngan chgn mién
dich bdm sinh bao vé t& bao chdng cam nhiém virus théng qua kich hoat proteosome phan huy
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cac thanh phan dan truyén tin hiéu thiét yéu ddi véi viéc kich thich san xuat interferon trong moi
t& bao bi nhiém cting nhu viéc dap tng voi interferon do cac t&€ bao tiét ra. Cac muc tiéu cua s
phéan huy bao gdm mot sd cac yéu td phién ma, yéu td diéu hoa interferon (IRF) can thiét cho viéc
phién ma gene interferon [12]. NSP2 la mot protein ngm RNA (RNA-binding protein) tich liy
trong cac thé bao ham, hay xudng virus (viroplasm), va can thiét d6i voi su tai san bd gene
[126, 234]. NSP3 gan véi mRNA virus trong cac t& bao bi nhiém va ngan chin viéc tong hop
protein t&'bao chu [196]. NSP3 bat hoat hai yéu t6 khoi dau dich ma thiét yéu cho su tong hop cac
protein ttt mRNA ky chu. Khi d6, NSP3 ddy protein gan poly-A (PABP - poly(A)-binding protein)
ra khoi yéu t6 khoi ddu dich ma elF4F, tirc yéu t6 khoi dau 4F cta sinh vat nhan thuce (eukaryotic
initiation factor 4F), lam thiéu PABP nén viéc dich ma ctia cic mRNA ¢ dudi 3’-polyA déc trung
cua t€bao chu tré nén khong hiéu qua; dong thoi, NSP3 cling hoat hod phosphoryl hoa ma lam
bat hoat elF2 [97]. Viéc dich ma mRNA cta RV khong c¢é dudi 3'-poly(A) nén khong bi anh huong
khi thiéu cac yéu to trén [143]. NSP4 la mét enterotoxin (ddc to rudt) ctia virus gay cam tng tiéu
chay va la enterotoxin virus dau tién da duoc phat hién [120]. NSP5 dwgc ma hoa béi phan doan
11 ctia b gene ctia RVA va tich lity trong viroplasm trong cac t&' bao cam nhiém virus [2]. NSP6
la mot protein gan nucleic acid [198] va duoc ma hod boi gene 11 tir mot khung doc mo dao pha
[167].

Rotavirus ton tai on dinh ¢ nhiét d6 thap, d6 dm tuong d6i cao va & pH 3-9 suy giam tinh
gay nhiém & nhiét do cao [175, 226]. Chting ton tai lau trong phan va la ngudn cam nhiém ddi véi
cac quan thé thu cam [49, 226]. Chting khong bi ether, chloroform, cac chét tiéu doc amoni bac
bon va natri hypochlorite lam bat hoat [226]. Tuy nhién, ethanol, phenol, formalin va lysol 1a
nhitng chét tiéu doc phu hop: formaldehyde 3,7% (dung dich formalin 1:10), hexachlorophene
0,25% va dich pha loang ndm lan ttt chloramine T 67% (ttcc chloramine T 13,4%) c6 thé huy diét
RV [226, 233].

D&i véi co thé dong vat, cac protein VP4 va VP7 kich thich hé mién dich san sinh cac khéng
thé trung hoa doc ldp v6i nhau. VP6 la mot khang nguyén dac hiéu nhém chung cho tat ca RV
[190], con NSP4 c6 chitc ndng ddc td rudt cuia virus va la yéu td doc luc lam tang nong do Ca? va
gay roi loan su héng dinh nodi mdi t&' bao ctia vat cht [66, 76, 175]. Phan bd trén bé mit cua cac
hat virus thanh thuc, VP4 kich hoat san sinh cac khang thé trung hoa, dan dén mién dich bao hd
[78]. Khi bi protease phan giai (proteolysis), VP4 phan thanh hai manh, gom VP5 (vi tri amino
acid 1-231) va VP8 (vi tri amino acid 248-776); cau trtc khong gian ctia gai tro nén 6n dinh. VP8
hinh thanh dau ctia gai VP4, tuong tac véi cac thu thé trén cac té'bao chti 1am virion gén vao bé
mat t& bao ma kich hoat cam nhiém [78]. Tinh trang phan tiét nhém mau (blood group secretor
status) 0 nguoi co sit lién quan voi tinh thu cam caa vat chu d6i voi virus nay. Nhom nguoi khong
phan tiét (non-secretors) dé khang hon véi cam nhiém type P[4] va P[8], cho thay cac khéng
nguyén nhém mau la cac thu thé d6i voi gai VP4 [241]. VP5 c6 thé khoi ddu sy xuyén mang té
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bao va moi gidi mién dich bao hd di dang [177, 207], tGc mién dich chong lai RV thudc chung
khac. Cac epitope trung hoa ctia VP8 chum lai trong bon vung, ttr 8-1 dén 8-4 [69], con cac epitope
cua VP5 da duoc xac dinh trong ndm vung, tir 5-1 dén 5-5 [70]. Nhitng thay doi trong cac epitope
nay c6 thé dan dén nhiing thay ddi trong tinh khang nguyén ctia cac protein VP4, c6 thé gitp
virus lan tranh sy nhan dién cua cac khang thé trung hoa va giam hiéu qua cta cac vaccine dugc
stt dung [70]. Cling phan bd trén bé mét virion twong tw VP4, tuy khong duoc coi la ¢6 dang mau
gai, VP7 cling gay cam tng co thé tao khang thé trung hoa [10]. Dya trén tinh ddc hiéu khang
nguyén cua cac chung RV, nguoi ta xép chiing thanh cac nhém (group), phdn nhém (sub-group)
va nhom huyét thanh hoc (serogroup). Cac type (dang) huyét thanh hoc RV quy dinh boi protein
VP7 vo capsid ngoai dugc ky hiéu la “G” vi la mét glycoprotein, con béi protein VP4 vo capsid
ngoai duoc ky hiéu la “P” vi nhay cam voéi protease [66, 188, 226]. Mot hé thong xép 16p gdm hai
thanh phan dugc st dung doi v6i RV dua trén hai protein bé mat quan trong nay déi véi dap
ung mién dich. Nhiéu t& hop G-P khac nhau da dugc tim thay. Trén co so nay, RV tac dong dén
cac dong vat nudi ban dau da duoc cong bd la thudc vé 16 type G va 27 type P [66, 101, 129, 149,
202, 226], nhung s6 luong nay ngay cang gia tang. Nhi€u chung c6 tinh déc hiéu dang G va dang
P méi trong s6 RV nhdm A chua bao gio duoc cong bd [88]. DBén cudi nam 2021, it nhat 36
genotype G va 51 genotype P da duoc xac dinh 6 RV nhom A ¢6 ngudn goc tir ddng vat va nguoi
(https://rega.kuleuven.be/cev/viralmetagenomics/virus-classification/rcwg) va theo s6 liéu 6 thoi
diém trude khi dwa vaccine phong bénh RV vao st dung ¢ nguoi vao nam 2012 thi c¢6 khoang 70
t6 hop G-P duoc phét hién & RV nguoi [12]. Tuy nhién, trong cac trueong hop cdm nhiém 6 nguoi,
chi moét s6 it t6 hop type G-P chiém uu thé, gom G1P[8], G2P[4], G3P[8], G4P[8], GIP[8] va
G12P[8] [230]. Su luu hanh cta cac type G va P c6 su khac biét gitta cac nuwdc va trong cac nudc

va qua cac nam [21].

Tinh dac hiéu nhom va phan nhom, duoc quy dinh boi protein VP6, la yéu td ban dau giap
phén biét RV thanh bay nhom (tir A dén G) va thanh hai phan nhém (I va II) [66, 226]. V€ sau,
trén co s trinh tw amino acid dién dich tir trinh tw nucleotide day du ctia gene ma hod protein
VP6, RV duoc I7Jy ban Qudc t& vé Phan loai Virus (International Committee on Taxonomy of
Viruses) hay ICTV (https://talk.ictvonline.org/taxonomy/) xép 16p thanh chin nhém (RVA dén
RVD va tit RVF dén RVJ) khéac biét nhau ¢ cdc trinh tw bao toan cu6i dau 5’ va 3’ (khong thay liét
ke nhém E trong bang cta ICTV: https://talk.ictvonline.org/ictv-
reports/ictv_online_report/dsrna-viruses/w/reoviridae/1687/genus-rotavirus). Chung cling duoc
goi la chin “loai” (species) RV, ky hiéula A, B, C, D, F, G, H, I va] [230], trong d6 nhém I, titc loai
RVI, chéng han, duoc phat hién vao nam 2015 dua trén két qua giai trinh tu gene v6i ky thuat
giai trinh nucleotide thé hé mdi (next-generation sequencing), titc giai trinh tu nhiéu gene dong
thoi trong dich 1éng chita hén hop cac primer géan trén cac hat nho. Da c6 y kién cho rang nguoi

bi cam nhiém nguyén phat boi loai RVA va bénh & cac dong vat khac do cac loai tir A dén I gay

118



Jos.hueuni.edu.vn Tap 131, S6 3D, 2022

ra [133]. Tuy nhién, ciing cé nhiing y kién khac cho rang RV nhém A (RVA) bao gom cac mam
bénh quan trong & nguoi, bo va cac dong vat khac; RV nhém B (RVB) hiém khi tac ddng dén bé,
ctru non, 1on con va nguoi; RV nhom C (RVC) ¢é thé tac dong dén lon va do6i khi dén nguoi; nhom
D, F va G ¢ thé tac dong dén gia cam, con nhom E (tuy khong dugc coi la mét “loai” boi ICTV
nhw duoc néu ¢ trén day) co thé tac dong dén lon [226, 245]. Tuy vay, RVA la nguyén nhan chu
yéu ctia cam nhiém RV & ddng vat nudi, mac du cting cd RV khong dién hinh (thudc vé cdc nhém
khac) da duoc phan lap trong mot sd truong hop [93, 225, 226]. Trong sd d6, riéng RVA da dugc
nghién cttu nhiéu va mot hé thong phan loai khac (bd sung voi hé thong G-P) dua trén trinh tw
nucleotide ddy du toan bo cac doan cua by gene da duoc st dung dé xac dinh déc trung céc
chting RVA va dé suy dién ngudn goc ctia cac chiing khong dién hinh [246]. Tt &6, RVA duoc
xép thanh nhém theo cac kiéu gene Gx-P[x]-Ix-Rx-Cx-Mx-Ax-Nx-Tx-Ex-Hx, trong d6 x la mot
chir 58, biéu dién cac protein dwoc ma hod theo trinh tu twong ting la VP7-VP4-VP6-VP1-VP2-
VP3-NSP1-NSP2-NSP3-NSP4-NSP5/6 [155]. Bén cudi nam 2021, 41 type G va 57 type P da duoc
md ta & ngwoi va cac loai dong vat khac nhau, cung véi 311,27 R, 23 C,23 M, 38 A, 26 N, 27 T, 31
E va 27 H (RCWG: https://rega.kuleuven.be/cev/viralmetagenomics/virus-classification/rcwg).
Nhu vay, chi riéng trong nhdm RVA, nho su t6 hop cac gene la cac doan roi rac mét cach nggu
nhién, s bién chung cé thé c6 cua virus nay 1a rat 16n. Tuy chua c6 dit liéu vé trinh ty nucleotide
ddy du cua toan bd cac doan gene ctiia RV ngoai nhéom RVA, quan niém ¢6 11 nhém RV, hay 11
“loai” RV, dwra vao tinh khang nguyén ctia protein VP6 da tré nén khong chic chan khi c6 dén 31
kiéu gene I (ma hod VP6) ton tai trong “loai” RVA. Tuy nhién, cac két qua nghién ctru cho thay
t0 hop cac gene Ix-Rx-Cx-Mx-Ax-Nx-Tx-Ex-Hx la kha bao thu, tic la cac bién thé cua t6 hop nay
duoc coi 1a khung swon cta cac chum nhom kiéu gene (genogroup constellation), hay chum kiéu
gene (genotype constellation). Véi toan b cac gene dwgc giai trinh ti, RVA ky sinh 6 ngwoi dugc
chia thanh ba chum nhom kiéu gene, bao gom DS-1-like, Wa-like va AU-1-like [156]. Phan tich
toan bd bo gene & RVA ctia nguoi va dong vat cho thay rang chiim kiéu gene DS-1-like & nguwdi
(G2-P[4]-12-R2-C2-M2-A2-N2-T2-E2-H2) c¢6 m6i quan hé tién hoa gan giii véi cac chung RVA bo.
Mot chtim kiéu gene RV bo dic trung thuong duoc dién ta véi cac type G6, G8 hoac G10 két hop
vdi P[1], P[5] hodc P[11] va v6i mot khung swon chum genotype hodc DS-1-like (12-R2-C2-M2-
A2-N2-T2-E2-H2) hoac AU-1-like (12-R2-C2-M2-A3/A11-N2-T6-E2-H3), tuong tu cac chung cé

ngudn goc tr cac loai khac trong bd 6 vt gude chan [156, 157].

Nho ky thuét dién di trong keo polyacrylamide ap dung v6i RNA (RNA-PAGE technique),
tat ca 11 doan gene ctia RV ¢ thé tach ra mot cach dé dang; trong ban keo sau khi da dién di, cac
doan RNA nay phan bd tu tap hay tach roi twong d6i véi nhau tuy thudc vao do 16n ctia ching.
Su phan bd d6 tao nén su khac biét gitta cac chung, phan biét thanh cac “kiéu mau dién di” khac
nhau. Nho duoc quan sat dé dang bang mat thuong, cac kiéu mau do, gom cac bang san pham
trén mdi lan dién di, da gitp dé xuat phan chia RV thanh cac type (dang) dién di RNA (RNA
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electropherotype), hay goi don gian la cac type dién di (electropherotype) [47, 226]. Dya trén kiéu
mau nay, cac virus nhém A c6 kiéu mau dich chuyén 4-2-3-2 doan, nhém B c6 kiéu 4-2-2-3 doan
vanhom C c6 kiéu 4-3-2-2 doan [225, 226]. Ngoai ra, RV nhom B dwgc biét la c6 cac dang dién
di ngén hon so véi ki€u mau dién di ctia RV nhém A. Viéc phat hién cac dang dién di khac nhau

trong mot vu dich ¢é thé la chi bdo cta nhitng chiing méi hay maéi noi [226].

2.2 Qua trinh tai san va co ché sinh bénh cta virus

Rotavirus on dinh ¢ khoang pH rdng va tinh dém cua stta trong duong rudt ciia dong vat
non, song sot trong diéu kién khic nghiét cia duong da day va rudt, d€ xam nhap tiép vao cac t&
bao niém mac rudt [103, 175]. Virus nay nhan 1én trong té'bao chat ctia cac té'bao biéu mo ctia cac
long nhung rudt non [108, 175]. Si khong cé nang e sinh san ctia né bén ngoai dwong rudt hodc
xam nhap vao cac md sau hon dé€ gay bénh toan than c6 thé la mot co ché'tién hoa lam tdng nang
luc bai xuat va lay truyén ma khong tao cac hiéu ting gay hai cho vat chu. Tuy nhién, gia thuyét
nay da duoc thay d6i, do da cé cong bd réng RV ciing c6 thé gay nhiém toan than & dong vat so
sinh [30, 201].

Rotavirus tai san chu yéu trong rudt [99], xam nhiém céc t& bao rudt (enterocyte) ctia cac
vi nhung mao ctia rudt non, dan dén cac bién doi vé cau tric va chiic nang ctia biéu mé ruot [98],
méc du cling cé nhitng bang chiing ¢ nguoi va & cac mo6 hinh dong vat vé sy phat tan ngoai rudt
cua RV dén cac co quan va cac t& bao dai thuc bao [59]. Sau khi xdm nhép qua duwong miéng, RV
nhan 1én trong cac t& bao biéu md nhung mao rudt thanh thuc (enterocyte). D€ khu tra va gay
nhiém thanh cdng, virus phai tdch va 16t bd vo capsid théng qua cic enzyme protease
chymotrypsin [66, 201]. Diéu nay da duoc chitng minh bang sy gia ting gay nhiém ctia virus nho
vao xu ly trypsin trong cac ltta cay t& bao [226]. Mot s& nghién cttu cho phép suy luan rang cac
virus c6 thé chiém duogc ctra xam nhap vao trong cac enterocyte hap thu nho am bao (pinocytosis)
hodc xam nhap truc tiép [66, 103]. Tuy nhién, mot s& nghién ciru khéc cho ring cac thu thé dwa
trén acid sialic hodc galactose c6 thé ¢ vai tro nhat dinh trong co ché nhap bao (endocytosis) bén
canh cac dong thu thé nhu integrin [66, 175, 227]. Bénh ly bat dau tlt ngay sau khi virus bat dau

nhan 1én trong cac t&€ bao biéu mo cua rudt non.

Chuing tiéu chay do nhiéu hoat dong ctia virus gay ra [201]. R6i loan hap thu xay ra vi sp
pha huy cua cédc t&€ bao rudt enterocyte. Protein doc NSP4 ctiia RV gdy cam ting tiét xuat chloride
va ion calcium, pha v& sy tai hdp thu nudc thong qua protein enzyme van chuyén NGLT1
(sodium/glucose cotransporter 2) lam giam ro rét hoat dong cia cc enzyme disaccharidase mang
ria ban chai niém mac rudt va hoat hoa cac phan xa phan tiét phu thudc vao ion calcium ctia hé
thong than kinh rudt [120]. Nong d0 tang cao cta cac ion calcium trong t€ bao chét (can cho viéc

lép rap cac hat virus thé'hé méi) xuat hién nho NSP4 hoat dong nhu viroporin 16 khong virus).
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Su gia ting ion calcium nay dan dén sy tu thuc (autophagy), tic tw huy hoai, ctia cac enterocyte
[119]. Khong ding lai trong té bao chat, sau khi duoc tong hop, cac NSP4 ciing dwoc tiét xuat.
Dang ngoai bao dugc cac enzyme protease trong rudt bién déi va tro thanh mot enterotoxin hoat
dong trén cac t&€'bao thong qua cac thu thé€ integrin la nhiing yéu t6 gay tdng ndng d¢ ion calcium
noi bao, tiéu chay va tw thuc [23]. Non, mot ddc trung cua viém rudt do RV, do cac virus dang
gay nhiém céc t& bao enterochromaffin (ttrc cac t& bao Kulchitsky, mét dang té bao ndi tiét rudt
[enteroendocrine cell] va noi tiét than kinh [neuroendocrine cell]) gay ra, cé vai tro diéu hoa da
day rudt, ddc biét la nhu dong va tiét xuat ctia rudt, trén 16p trai ciia duong tiéu hoa. Cam nhiém
RV con kich thich sy hinh thanh 5-hydroxytryptamine (serotonin). Chat nay hoat hod cac day
than kinh hudéng tam phé vi, dan dén hoat hod céc t& bao ctia truc ndo kiém soat phan xa noén
[102]. Céc enterocyte cé chiic nang tiét xuat lactase vao rudt non dé tiéu hoa duong lactose trong
stra. Thiéu lactase & duong rudt dan dén sy khong dung nap stra [80]. Tré an sira trd lai sau mot
thoi gian khong bu sita thuong bi tiéu chay 1a do thiéu enzyme nay [13]. Khi bi cam nhiém RV,
cac enterocyte da bi huy hoai do tu thuec [119], dan dén tiéu chay c6 thé dai dang hang tuan [183].

VP4 nhd ra khoi 16p VP7 tao nén cac protein gai chu yéu déng gop vao viéc gan va xam
nhdp cta virus [69]. Vung VP8 cua protein gai VP4 tuong tac voi cac glycan. VP8, mot san pham
ctia s¢ phan cat VP4 boi trypsin, déng vai trdo quan trong trong viéc nhan dién cac glycan. Su
nhén dién cac duong nhom nay ctia RVA phu thudc vao khang nguyén P. Cac glycan, bao gdm
sialic acid, cac ganglioside, cac 16i mucin va cac khang nguyén nhém mé mau (HBGA: histo-
blood group antigens), twong tac véi VP8 ctia RV [228]. Sialic acid dwoc coi 1a yé&u t8 gan t& bao
then chdt ctia RV, nhung nhiéu chung RV lai gan mot cach ddc hiéu chiung véi phite the duong
(glycoconjugate), goi la cac khang nguyén nhém md mdu. Biéu hién ctia nhém md mau do di
truyén quyét dinh va duoc diéu hoa trong qua trinh phat trién. Sy khéc biét gitta cac chung RV
trong viéc gén v6i glycan c6 lién quan vé mat sinh hoc, sinh bénh hoc virus, su lay truyén gitra

cac loai, phd ky chu va ai luc mo [83, 200].

Su hap phu ctia virus 1én t& bao chti dugc khdi dau bang cach VP4 gan vao cac phan tir
glycan trén bé mat cua t€'bao [206]. Virus xam nhap t€ vao bao nho co ché nhap bao (endocytosis)
thong qua thu thé va hinh thanh cdu trac hat goi 1a mot thé ndi bao (endosome) hodc choc thung
mang t& bao chat nho co ché dung hop manh VP5 ctia protein VP4 [230]. Cac protein trong 16p
tht ba ctia vo capsid (VP7 va gai VP4) pha v mang cta thé ndi bao, lam thay ddi nong do
calcium. Diéu nay dan dén s pha vo tam phan VP7 thanh cac tidu don vi protein don, dé'lai cac
vo protein VP2 va VP6 xung quanh RNA soi d6i ctia virus, hinh thanh hat hai 16p [15, 230]. Ca
11 sgi RN A hai mach 6 lai trong vong bao vé ctia hai vo protein, con enzyme triing hgp RNA phu
thuoc RNA virus xtc tac tao ra cac phién ban mRNA cua bo gene virus soi doi. Bf?mg cach ¢ lai
trong 161, RNA virus tranh dugc dap ting mién dich bAm sinh, bao gom sy can nhiém (interfering,
ttec kich hoat hinh thanh interferon bao vé t€ bao) thuong khaoi phat khi c6 mat RNA soi d6i [12].
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Trong qud trinh cam nhiém, RV san sinh ra mRNA cho ca viéc sinh tong hop protein va tai
ban gene. Pa sd cac protein RV tich liy trong viroplasm (“xuwdng virus”), noi RNA duoc tai san
va cac hat hai 16p vo (DLP) duoc 1ap rap. Su nhan 1én ctia virus xay ra sau khi loai bo cac protein
& vo capsid ngoai. Diéu nay dan dén s hoat hoa ciia RNA-polymerase phu thudc RNA (VP1).
Sau do, t6 hop phién ma VP1-VP3 tao ra cac phan tit RNA soi duwong hoat dong nhu cac RNA
thong tin (mRNA) va dwoc dich ma trong t& bao chat hodc lam soi khudn cho viéc téi san RNA
virus [66, 175]. Trong viroplasm, cac RNA nghia dwong ctia virus duwoc bao vé khoi sy phan huy
ctia Rnase duwdi sw cam tng ciia RNA nho gay can nhidm (siRNA) [225]. O d6, chting duoc str
dung lam khuon d€ tong hop RNA hai soi ctia bd gene virus. Sau d6, cac protein VP1, VP2, VP3
va VP6 cling véi cac NSP khéc duoc thém vao va, cudi cting, dién ra sw ndy chdi qua mang ludi
ndi chat, noi cac protein VP4 va VP7 gan vao cac hat ma hinh thanh 16p vo capsid ngoai; tir day,
cac virion duoc phong thich théng qua viéc dung giai t& bao [66]. Cac viroplasm hinh thanh
quanh nhan t& bao khoang hai gid sau cam nhiém virus duoc cho 1a cau tao tir hai protein phi
cau tric NSP2 va NSP5. Su tic ché' cia NSP5 do can thiép RNA in vitro dan dén su sut giam manh
tai san cta virus. Céc virus con chau duoc phong thich nho dung giai t€'bao [122, 189, 210].

Trong khi qua trinh tai san dang tién trién, nhiéu t&bao rudt thanh thuc bi bong tréc va cac
t& bao chua thanh thuc tit phan chim (hdc thanh rudt) thay thé vi tri che phu bé mét vi nhung
mao. Céc t&'bao dugc thay thé cd dang khoi vudng hodc dang vay thiéu cac hoat dong chirc nang
nhu hap thy, van chuyén natri gan glucose va tiét xuat enzyme lactase [108, 226], tao nén su thay
ddi dot ngdt ve ty suat hap thu va tiét xuat, dan dén su tich liiy chat dich trong long ctia rudt [103,
108, 175, 201]. Viéc mat cac t& bao rudt thanh thuc con dan dén su mat di cic mudi bicarbonate,
natri, kali, chloride va nwdc, dan dan dan dén toan hod (acidosis) [108]. Su 1én men cta sita chwa
tiéu hod 1a mot yéu t6 quan trong khac lién quan dén su tién trién cta toan hod [163]. Ngoai ra,
viéc &n stra cua dong vat so sinh da giam lactase c6 thé tiép tuc lam trdm trong rdi loan diéu hoa
thdm tham [103, 226]. T4t ca cac yéu td d6 cung véi nhing thay doi viém trong biéu md rudt gop

phan dan dén sy ting dong va sinh ra nhitng dot tiéu chdy ¢ dong vat non [103, 154, 226].

Tiéu chay do RV c6 thé ciing c6 thé do cac co ché nhu r6i loan hap thu do sw pha huy cac
t& bao rudt enterocyte va sy hoat hod hé thong than kinh rudt cta cac nhan td tir t& bao bi huy
hoai, hodc do s tiét xuat caa mot ddc t rudt (ttec enterotoxin), nhu NSP4, lam thay d6i tinh tham
thiu cua t&'bao phu thudc vao calcium va lam tang tiét xuat chloride [42, 66, 76]. Cling co y kién
cho rang sau khi t&' bao dung giai, protein NSP4 ctia virus dwoc phéng thich ra khong gian ngoai
t&'bao va & d6 chat nay gan véi cac té'bao bén canh theo cach thikc can bao [66]. Vai tro ctia NSP4
nhu la mot yéu t6 quyét dinh chinh trong sinh bénh da dwgc khéng dinh nho viéc st dung cac
khang thé dac hiéu NSP4 dé phong téa hodc lam giam mtc dd tram trong cua tiéu chay do RV &

dong vat thi nghiém [42, 66, 75]. Cac cong bo dwa trén danh gia biéu hién gene nho st dung cac
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chip dong loat (microarrays) ciing da goi y mot co ché'lan tranh mién dich ctia RV thong qua diéu

hoa ha thap interferon va cac cytokine khac [5].

Trong cac giai doan mudn hon ctia dién tién bénh, cac enterocyte dugc tai san sinh dong
thoi véi sy phuc hdi ctia cac vi nhung mao. Vi vay, cdm nhiém RV duoc coi 1a cam nhiém tw gidi
han néu sy mat nudc la khong dang ké dén mikc gay chét ¢ dong vat non [108, 226]. Dong vat
non bi nhiém, néu da héi phuc khoi tiéu chay, cé thé tro lai thé trong binh thuong trong vong 10—
28 ngay sau cam nhiém. Ciing c6 y kién cho rang cac t& bao lympho T gay doc t&' bao CD8+ (CTL)
c6 nhitng vai tro trong loai bé cam nhiém RV [42, 43, 67]. Cac t&' bao T gitip CD4+ (Tn) cling dong
mot vai tro trong loai bd RV bang cach gy cam ting dép tng ctia & bao B [145]. Nhu vy, ca t&
bao lympho B 1an T duoc huy dong vao viéc tao mién dich chéng RV, trong d6 cac t& bao B tiét
cac khang thé IgA va IgG dac hiéu RV, con cac CTL truc tiép loai bo virus nho huy diét t& bao
mang virus. Ngoai ra, cdm nhiém nguyén phat & dong vat non con san sinh cac té'bao B va T nhé
mién dich dic hiéu RV, giup lam giam mitc d6 tram trong cua bénh trong cac 1an cam nhiém sau.
Hoat tinh ctia cac collectin (CL-43) chong RV da duoc cong b, cho thdy vai tro tiém nang ctia

chting trong bao vé vat chu chdng cam nhiém [203].

2.3  Bénh cdm nhiém rotavirus & dong vat nudi va nguoi

Rotavirus cam nhiém nhiéu loai dong vat non va Ia tac nhan gay bénh duong rudt véi
biéu hién viém rudt va rdi loan tiéu ho4, tiéu chay ¢ nhiéu gia stic va gia cdm non [68, 86, 108,
146, 147, 159], 6 dong vat nuodi cting nhw dong vat hoang da trén thé gidi [73]. Con ¢ nguoi, ti
thoi ky moéi phét hién duoc virus RV gay bénh, ndm cong bd cho biét gan hai triéu tré em phai
nhéap vién vi tiéu chay do RV [223] va 215.000 treong hop khac bi tit vong vi bénh nay trén toan
thé gidi [235].

Bénh 6 bo

Rotavirus bo (BRV — bovine rotavirus) la nhitng RV dau tién duoc nudi cay thich nghi
thanh cong trong cac ltta cay t& bao md dong vat [161]. Chiing gay cam nhiém tai chd trong rudt
non ctia bé (bd con) bang cach phé vo cac bé mat hap thu dinh dudng va nuwdc, dan dén tiéu chay
[49, 145, 172].

Rotavirus gdy cam tng tiéu chay ¢ bé so sinh da phoi nhiém véi sita, nuwdc udng va thiec
in nhiém virus [108, 145, 226]. Vi cac dong vat bi nhiém bai xuat mot s6 lwgng 16n virus thong
qua phan va luong phan can thiét dé gay nhiém thuong rat nhd, cho nén 6 nhiém méi truong toi
thiéu c6 thé gay cam nhiém lan rong & bé [49, 108]. Sw tu tap bé cé thé lam ting nhanh sy lay
truyén thong qua tiép xuc truec ti€p [49], con bo hodc trau cai c6 thé bai xuat virus trong phan

trong cac giai doan mudn cua thai ky, vi vay tao ra mot nguén cam nhiém dén cac con ctia chung.
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Tuy nhién, cling c6 y kién cho rang cach thitc 1ay lan chti yé&u la tir cdc con bé bi nhiém dén céc
bé thu cam khac. Bé con bai xuat virus nay thong qua phan tir ngay cam nhiém thi hai va tiép
tuc trong 7-8 ngay; tir d6, bé 2-3 tuan tudi cé thé bi mic bénh [22, 108, 175, 226]. Sau ba thang
tudi, bé con thuong khong bi nhiém [68]. Tuy nhién, & nghé (trdu non), cdm nhiém da duoc ghi
nhén dén sau thang tudi [172].

Tiéu chay do RV & bé 1a mot bénh cap tinh c6 thoi gian nung bénh rat ngan, khoang tir 12
gio dén 96 gio [49, 226]. Triéu chiing ctia bénh nay thuong la s6t nhe, néu khong bi trdm trong
thém do cdc mam bénh thit cdp. Rotavirus gay bénh 6 bé trong tudn dau doi 1a nhitng virus ¢
ddc luc thap, con nhitng virus gay bénh ¢ cac Itta tudi cao hon la nhiing virus doc lwc cao [32].
Tuy nhién, m&c d6 nang ctia bénh ¢ bé, theo nguoi tong quan, cb thé lién quan dén mikc khang
thé thu dong tir bd me. O bé so sinh, ty 1& chét do tiéu chay RV c6 thé 1én dén 80%, nhung da s&
cac cong bd cho thay ty 1é nay 1a khoang 5-20% [49]. Ty 1é chét c6 thé cao hon ¢ bé nhéan khong
dt lugng sita ddu va trong diéu kién bi cing thang (stress). Trong khi gay bénh & vat cha, virus
nay phat trién nhanh chéng va san sinh mot lwgng 16n cac virion, huwdéng téi hoan thanh vong
truyén lay trudc khi cac co ché' mién dich ctia vat chti c6 thé can thiép. Bé bi tac dong biéu 16 tiéu
chay ndng, mat nudc, bo an va luoi van dong [108, 175, 232, 253, 255]. Phan tiéu chay thuong
khong cé mau hodc chat nhay, néu khong bi cdm nhiém thit phat do vi khudn [226]. Cac dot tiéu
chay lap lai thuong gay cham 16n va tt vong c6 thé xay ra do mat nude tram trong vi co thé bé
so sinh chi ¢4 it chat dich du trit nén dé nhay cam hon [175]. Thong thuong, cac vét ton thuong
khong 6n dinh nhung c6 thé nhan thay do cac cam nhiém thit phat trong duong tiéu hod. Nhitng
bién d6i vi md thuong it ddc trung d6i véi viém rudt do virus, boc 16 cac vi nhung mao cun va
nge“in trong rudt non, mat cac t€ bao biéu mo hinh tru ria ban chai, thay thé'béng cac t& bao hinh
khdi va t&'bao hinh vay tir tAng an (crypt), 6 sw xAm nhiém cta cac t€'bao viém don nhan trong
16p ban thuitc (lamina propria) ctia thanh rugt [108, 161]. RV bo c¢6 tinh dédc hiéu loai va lap thanh
cac nhom kiéu gene, thé hién tinh da dang dang k& nho xé dich di truyén, téi sap xép gene, hay
sw trao ddi qua lai ctia cac phan doan [175, 218, 221, 226].

Dé€ chin doan xac nhan bénh do RV, viéc phan 1ap trong cac té bao than bé so khoi hodc
cac dong t€'bao nhu MA104, MDBK hoéc PK-15 [49, 108, 226] va phét hién tryc tiép cac hat virus
nho kinh hién vi dién ti [48, 162, 226], cling nhu xac dinh type dién di dua trén ky thuat dién di
trong gel polyacrylamide (PAGE), xét nghiém hap phu mién dich gan enzyme (ELISA), thAm
ddm mién dich, tric nghiém huynh quang mién dich (IFT), trac nghiém peroxidase mién dich
(IPT), ngung két hong cau gian tiép (IHA), xét nghiém ngung két latex (LAT) va lai thadm, da duoc
tién hanh [44-47, 50, 51, 104, 105, 145, 175, 226].

Trong phong ngtra va ki€ém soat bénh RV ¢ bé, thiec hanh quan ly va vé sinh t6t c6 thé giup
giam phat sinh mdi tiéu chay do RV ¢ dong vat trang trai [49, 108, 226]. C4c thudc khang sinh d€
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kiém soat cam nhiém vi khuan thit cdp va cac liéu phap truyén dich va dién giai d€ hoi phuc
ngudn chat dich can phai duoc thuc hién d€ giam ty 16 bé chét dén mic thap nhat [175, 226]. Dé
phong cam nhiém, mién dich tai chd hay mién dich niém mac can phai duoc ting cuong boi vi
chting thiét yéu hon trong viéc bao dam sy dé khang ddi véi cam nhiém. Céac khang thé chdng
RV truyén qua sita dau la yéu t6 then chot trong bao vé tré so sinh [3, 68, 212]. Khi cac khang thé
stta dau di vao tuan hoan, chung thuong duoc coi la it hiéu luc trong bao vé tré nho so véi nhiing
khang thé c6 mat trong long rudt [212]. Tuy vay, hiéu gia khang thé & huyét thanh bé ¢ thé dugc
coi la mot chi bao bao vé chong tiéu chay do rotavirus [134]. D€ khoi hoat muitc khang thé trong
stta dau, bo me phai duoc tiép chiing vaccine RV may tudn trudce khi sinh, nho d6 ¢6 thé ting
ceong muc do bao vé 6 ddng vat so sinh [3, 18, 108, 212, 226]. O bé so sinh, bao vé chdng bénh
truede hét phu thudc vao su c6 mat cua cac khang thé ddc hiéu RV trong long rudt [3, 40, 226].
biéu nay da dwgc xac minh lai mot cach chic chin khi bé duoc cho udng stra dau gom lai tir
nhitng con bo cai khong bi tiéu chay va bai xuat virus. Ngoai ra, bé so sinh duoc cho an nam ngay
lién tiép bang sita dau thu gom tir bo cai da dugc tiém vaccine RV da chdng duoc cac cam nhidm
virus nay [37]. Tuy nhién, mién dich thu dong nho cac khang thé dic hiéu trong sira dau c6 thé
giam sau khi sinh bé va c6 thé khong da d€ chong mot lwong 1én virus [134]. Do d6, bang cach
tiép chung vaccine, néu khang thé huyét thanh dugc san sinh 6 mitc cao & bo cdi, stta ddu sé tao
hiéu ting bao vé dung murc ¢ cac dong vat so sinh. Hon nira, khi tiép chung vaccine 6 bo céi, viéc
két hop tiém trong co va trong bau vu c6 thé tang cuong hiéu gia khang thé huyét thanh va sira
dau [212]. Viéc nudi dudng bﬁng stta dau nhan tao chtra cac immunoglobulin dédc hiéu BRV, laa
mach va dau thuc vat duoc coi la mét chién luoc thay thé [174]. Cac immunoglobulin long do
tring ga c6 hiéu luc cao trong bao vé bé so sinh khoi tiéu chay do RV va viéc cung cdp mot qua
tring ga mién dich cao mdi ngay cho bé so sinh cé thé lam giam mitc ndng cua tiéu chay [26].
Hon nita, b3 sung cac vi sinh vat c6 loi (probiotics) cling c6 thé ngan ngtra tiéu chay do RV cam
tng & bé [94]. Do cac vaccine RV vo hoat stt dung cho bo cai doi khi khong an toan, cac nha
nghién cttu da phat trién thé'hé méi cac vaccine hiéu qua cao va an toan hon [91, 132, 135]. Trong
sO nhitng vaccine nay, cac vaccine hat twong tu virus (VLPs — virus like particles), vaccine DNA
plasmid, vaccine dwéi don vi, vaccine dn duoc ¢d nguon goc thuee vat 1a nhitng nhan td di dau.
Stta dau tlt nhitng con bo cai duwoc tiép ching bang vaccine VLP c6 thé bao vé thu dong chdng
tiéu chay va lam giam bai xudt virus nay ra moi treong [53, 81]. Tuy nhién, vaccine VLP can phai
o cac protein cua it nhat hai serotype khac nhau dé€ tao hiéu luc t6i da [132]. Tao mién dich bz\?mg
cach stt dung DNA plasmid ma hod gene VP4 ctia RV ¢6 tac dung gay cam tmg dap ting mién
dich dich thé va trung gian t& bao, trong khi mét vaccine DNA ma hod gene VP6 cling gay cam
tmg sinh cac khéng thé IgA chong VP6 trong cac t&'bao lympho dwong rudt [91]. Cling da 6 bang
chting cho rang cac DNA plasmid chi dinh bang duong miéng dang vién nang c6 thé chéng duoc

cam nhiém RV [107, 132]. Nguoi ta cling dang nghién cttu tao vaccine BCG tai t& hop biéu hién
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protein VP6 [63], cac dong RV chita cac gene muc tiéu epitope tiém ning nho di truyén nguoc
[135] d€ ché vaccine RV nhuoc ddc, phat trién cac vaccine an duoc tir thyee vat [250] cling nhw ap
dung thudc tinh cta integrin alpha-2 beta-1 phong tda cdm nhiém RV [96] trong chién lwoc phong
chong bénh RV.

Bénh 6 lon

Lon cling chju tic dong tir tiéu chay do RV va cam nhiém nay x4y ra phd biénh & lon con
mot dén bdn tuadn tudi hodc cai stra. Rotavirus lgn (PRV - porcine rotavirus) ¢ mat trén toan thé
gidi [108, 238]. Rotavirus lon thudc vé cadc nhom A, B, C va E, nhung tuong tu ¢ cac dong vat
khac, RV nhém A 1a nhirng virus phd bién nhat [108, 147, 149, 226]. O c4c dan thanh thuc hodc &
lon con hon mét thang tudi, PRV ¢6 thé khong gay bénh 1am sang néu khong bi bién chiing do
cac mam bénh thit phat.

D¢ phong ngtra 6 hiéu qua tiéu chay do RV & lon con, can han ché cac yéu td stress moi
truong va cung cap sita dau tir con néi da dwoc mién dich nho tiép chung vaccine [108]. Tuong
tw, cac quy trinh “cung vao cung ra” va lam sach va tiéu doc chudng lon phai duoc tiép tuc sau
d6 boi vi RV c6 sy d€ khang cao véi moi treong. Hién tai, cdc nha nghién ctru dang phat trién cac
chién luwoc tiép chung vaccine moi d€ giai quyét van dé tiéu chay do RV ¢ lon. Mot vaccine dwdi
don vi dya trén céc vi cAu VP6 tai td hop da duoc phat trién, c6 thé cung cap mién dich niém mac
bdi cam tng cac khang thé IgA dac hiéu VP6 ¢ mtic cao [132].

Bénh & ch6 va méo

Tuong tw gia stic, cac dong vat canh nhu ché va meéo ciing bi mac bénh tiéu chay do RV
gay ra [111, 125, 150, 151, 158, 166, 181]. Ché truwdng thanh c6 thé c6 cam nhiém RV cho
(CRV - canine rotavirus) ma khong c6 triéu chiing, con ché con nho hon ba thang tudi bi viém
rudt cdp tinh véi cac biéu hién tiéu chay, bo &n va nam mét [114, 125, 151]. Cam nhiém nay & ché
con man cam c6 thé dan dén tiéu chay cap tinh trong vong 20-24 gid. Virus nay tao ra nhitng su
thay d6i vi thé bao gom cac t€ bao biéu mod sung phong va tang sinh trong cac vung ta trang va
hoi trang. Rotavirus nhém A la can bénh chua yéu gay tiéu chay va duoc phan 1ap nho st dung
cac dong t&€ bao MA104 hodc MDCK (Madin Darby canine kidney) [89, 151] nhung cling gdp RV
nhém I & méo [194].

Cho con bi bénh can phai duoc truyén dich phit hop dé€ ngan ngira mat nudc gay ra do tiéu
chay khong dut. Chua ¢ nhiéu vaccine dé kiém soat bénh & ché. Rotavirus ché bi mat doc lwc
trong qua trinh lam yéu trong cac ltta cay t€ bao, tir d6, cac vaccine song dédc hiéu nhom kiéu gene

c6 thé duoc phat trién nham ngén ngtra tiéu chay do RV & ché con [151].
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O meo, chi ¢6 it cong bd vé tiéu chay do RV, ¢6 thé do cac cdm nhiém can 1am sang thuwong
quan sat thdy o loai nay. Rotavirus 1a tdc nhan gay cdc cdm nhiém khong triéu ching hodc cé
triéu chtiing 6 meo con, dac biét la khi thiéu stta dau. Tiéu chay thuong nhe va thodng qua, nhung
bénh cd thé nang thém do cac cam nhiém th phat [111, 158]. Rotavirus meo (FRV — feline
rotavirus) thuéc nhom A, trong dé serotype G3 la quan trong nhat [111, 180].

D& chan doan bénh nay & meo, nguoi ta st dung ki thuat hién vi dién ttr dich mau phan,
phanlap FRV va phan tich RNA virus dién di trong gel acrylamide (PAGE). Rotavirus meo, twong
te nhue RV dé va RV khi, it phu thudc vao trypsin so véi RV ngwoi, bo, lon va chim [111]. Ciing
c6 cdng bd cho rang hai nhém kiéu gene dang ton tai trong RV ¢ méo; mdt nhém 1a cac chiing tl
meo va mot nhém twong tu cac chiing RV tlr ché [180]. Mot s6 bang chiing dua trén cac diéu tra
dich t& hoc bai xuat RV & meo két hop véi khao sat & nguoi cho thay rang meo c6 thé 1a mot
ngudn cadm nhiém sang nguodi, nhung do phuwong phap so sdnh cic type dién di
(electropherotypes) khong thé cung cap duoc s6 do vé moéi lién quan, nén kha nang truyén lay
meo sang ngudi 1a chura the khang dinh [27]. Tuy nhién, mdt nghién ctru khac cho rang cac ching
FRV c6 chum kiéu gene tuong tu serotype G3 ctia RV nguoi, cting ¢& quan diém cho rang RV da

luu hanh trong cac quan thé nguoi va meo [166].

Bénh o dé

Su ltu hanh cua rotavirus dé (CRV — caprine rotavirus) gay tiéu chady & dé con 2-3 ngay
tudi da duwgc cong bo [165, 173]. Rotavirus dé gay tiéu chay khdc liét cung véi mat nude, biéng an

va kiét sttc 6 dé con so sinh [173].

Bénh ¢ gia cam

Twong tu RV ¢ gia suc, RV chim (ARV - avian rotavirus) da duoc xac dinh la mot trong s&
cac yéu td chti yéu gay bénh tiéu chay va viém rudt ¢ cac loai chim [121, 159]. O gia cAm, ca ga dé
tring 1an ga thit, RV da thiét 1ap mot mam bénh biéu hién biéng &n, tiéu chay, mat nudc, giam
tang trong va suy dinh dudng. Diéu d6 c6 thé gay thiét hai kinh t€ ndng né cho nguoi chan nuodi
gia cAm [159, 245]. Cam nhiém RV duoc thay phd bién & ga va ga tay va ARV ciing da dwoc phan
1ap tir cac loai chim khac nhau [159, 257]. Gan day, nguoi ta cho rang ARV ciing c6 thé gay hoi
ching gdy com (runting and stunting syndrome) & gia cam [182].

Rotavirus chim thudc vé nhém D, F va G [159, 245] mot cach ddc trung, nhung RV nhém
A da duoc coi la mdi de doa chinh [34, 227, 245]. Nguoc lai v6i dong vat nudi khac, gia cam
truong thanh c6 thé cling nhay cam nhu gia cam non va khi so voi ga thi ga tay bi tdc dong nhiéu
hon [258]. O gia cAm, cac nghién ctru hoat dong gay ddc t&'bao in vitro da goi y mot vai tro cho t&
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bao giét tw nhién (NK) trong chéng cam nhiém RV [176]. Vai tro ctia cac globulin mién dich ¢6

ngudn goc tir me trong bao vé niém mac rudt lac dau doi ciing da cong bo [159, 220].

M6t s6 diém lién quan dén bénh rotavirus 6 nguoi

Rotavirus la tac nhan phé bién nhat ctia bénh tiéu chay ¢ tré so sinh va nho tudi [64] va
thuong duoc viét tit 1a HRV (human rotavirus). Gan nhui mdi dita tré sinh ra déu bi nhiém mot
RV it nhat mét lan trude khi dén ndm tudi [24, 185]. Rotavirus duoc coi 1a tdc nhan don hang dau
cua tiéu chay nang o tré so sinh va tré nho, la nguyén nhan cua khoang 1/3 s6 truong hop nhap
vién [138] va gay ra 37% s0 ti vong quy thudc cho tiéu chay va 5% so ti vong ¢ tré dudi 5 tudi
[236]. Trong nam 1973, RV da lam chét 215.000 tré em, chiém 37% ca t& vong cta tré em do tiéu
chay trén toan thé gidi [235]. Ngoai ra, gan hai triéu treong hop khac phai nhap vién [223[. Da s&
ca t& vong xay ra & cac nudc dang phat trién [256]. Tuy duoc coi 1a mot bénh dé quan ly, nhung
trude khi khoi ddu chuong trinh tiép chiing vaccine RV vao nhitng nam 2000, 6 My, RV da gay
ra khoang 2,7 triéu ca bénh viém da day rudt ndng o tré em; gan 60.000 ca nhap vién va khoang

37 ca tlt vong modi nam [82].

Bénh do RV nhom A (RVA) & nguoi la mot bénh sinh dich trén toan thé gidi, chiém hon
90% trueong hop bénh viém da day rudt 6 nguoi [139]. Bénh xay ra chu yéu trong mua lanh kho
[14, 136, 140]. S& lwong cac bé trai nhap vién vi cdm nhiém RV duong nhu gap ddi s6 bé gai [205,
211]. Cac vu dich tiéu chay do RVA ciing kha phd bién ¢ nguoi gia trong cac nha dudng 1ao [8,
213]. Nhém méu c6 thé anh hudng dén tinh thu cam ddi véi cac cam nhiém rotavirus [74]. Dich
tiéu chay quy md 16n da xay ra ¢ cac cong ddng sdng cd lap khong c6 mién dich cht dong [142]
hodc do virus dot bién khang nguyén [35]. Anh huéng ctia 6 nhiém thue phdm d6i véi ty 16 bénh
nay con chua rd [136]. Nudc mdy cong cong bi nhiém c6 thé 1a nguyén nhan phat sinh dich tiéu
chay do RV ¢ dién rong [109]. Mién dich phét trién sau khi bi cdm nhiém, cho nén nhitng 1an
nhiém sau it nang hon va nguwoi 16n it khi bi bénh [100]. Sau khi 4p dung vaccine RV ¢ My, ty 1¢é
bénh nhan nhép vién giam dang ké [138, 237].

Rotavirus B (RVB), con goi la RV tiéu chay nguwoi 1én, hay ADRV (adult diarrhoea
rotavirus), da gay ra cac vu dich tiéu chay nang, chu yéu gay anh huong dén hang ngan nguoi ¢
tat ca cac do tuodi ¢ Trung Qudc. Cac vu dich nay xay ra do sw 6 nhiém nuéc thoat vao nudc udng
[79, 117]. Cac cam nhiém RVB cling da xay ra o An Do nam vao 1998 [128] va Bangladesh vao
nam 2000 va 2001 [4] do chung RV véi tén la CAL, gay dich dia phuong. Dén nay, chua c6 thém
nghién cttu dich té hoc nao vé RVB ngoai khao sat huyét thanh hoc ¢ Trung Qudc [191]. Rotavirus
C lién quan voi cac vu tiéu chay hiém va lé té ¢ tré em duwoc khao sat 6 Han Quoc [168].
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24 LAy chung giita cdc loai va hé luy tir by gene gobm nhiéu doan riéng biét

La mot mam bénh ctia dong vat nudi, phd bién ¢ bé va lgn con, RV gay thiét hai kinh t&
ddi voi cac trang trai do chi phi diéu tri va ty 1& chét cao, ddng thoi con co thé 1a ngudn gene du
trit tiém tang cho sy trao d6i di truyén véi RV nguoi [148], 1am cho cam nhiém virus nay ¢ ngudi

tro nén ngay cang da dang.

Rotarvirus tiéu chay & dong vat dugc coi la ngudn gene quan trong dan dén sy hinh thanh
cac bién chiing méi gay bénh & nguoi [178]. Mac dit con ¢é y kién cho rang RV phan lap dwoc ti
dong vat, ké ca nhitng chung khong khac biét nhiéu so véi RV ¢ nguoi, hiém khi gay bénh tu
nhién ¢ tré so sinh [175], nhung su lay truyén gitra cac loai va moi quan hé gan giii gitta RV nguoi
va dong vat da duoc cong bo [1, 179]. Tac dong cua HRV dén bé hodc lon con cho thay r:lfmg lon
con bai xuét virus nay ma khong c6 dau hiéu 1am sang trong khi ¢ bé xuét hién cac vét ton thuong
duong rudt [163, 194]. Bé duoc tiém RV ngrra va RV nguoi da dé khang cong cuong ddc bang RV
bo cho thay mdi quan hé gan gii gitra ching [252]. Ton tai it nhat mot chung RV ché twong tu,
néu khong ndi 1a dong nhat, voi ba chung RV nguoi [113]. Hon nita, sy 6 mét cua cac khang thé
HRV da dugc phat hién trong sira bo [259]. Rotarvirus ngua (ERV - equine rotavirus) c6 thé cling
c6 cac mdi quan hé huyét thanh hoc va di truyén hoc gan giii véi HRV va PRV. Khi so sanh trinh
tw cia NSP4 ctia cac chting ERV va PRV, nguoi ta da thay rang cac chiing ERV c6 thé lay truyén
ttr lon sang ngua [54]. Cac di€u tra RV luu hanh ¢ quan thé nguoi cho thdy ton tai cac serotype
von khong phd bién ¢ nguoi nhung dugce phat hién mét cach pho bién ¢ dong vat nudi [56, 145].
Cac serotype G4, G5, G6 va G8 c6 quan hé mat thiét véi RV lvu hanh ¢ nguoi, bo va lac da va ¢
thé suy ra rang lon c6 thé 1a ngudn du trir va ngudn phét sinh cac chiing méi ndi thich tng d6i

véi nguoi va cac loai dong vat khac [72, 186].

Kha ndng lan truyén gitta cac loai cua RV dong vat c¢d va da duoc danh gia qua su ¢ mat
cua cac khang thé trung hoa va ngan tré ngung két hong cau hodc qua cac nghién ctru cong cuong
ddc véi cac RV khac nhau [38, 40, 106, 113, 215]. Cing da thay ¢ m6i quan hé khang nguyén gitta
RV bo va chudt [39] ciing nhu RV lgn, chudt, khi va ngwa [38, 163]. Bé cling dugc cong bo'la man
cam voi RV tho, va nguogc lai tho cling da bi nhiém bénh khi gay nhiém thue nghiém voi mot
ching BRV [39]. Tuong tu, ciing c6 tac gia cho rang mot s& con bé da cam nhiém RV ¢6 ngudén
goc tir khi, lon hodc tho [38]. Trong khi d6, cac dong vat canh nhw meo va ché cd thé bai xuat
BRV va c6 vai tro trong viéc nhan 1én cua BRV [218]. Céc thi nghiém lai RNA chuén bi tit RV
thudc cac nhom kiéu gene khac nhau da duwgc bién tinh thanh mot soi (va duoc c6 dinh 1én mot
nén rin, nhu mang/vai min nylon hay nitrocellulose...) v6i cac do la doan phan tit RNA mot soi
teong tu duoc gan san véi mot yéu td (nhw luciferase...) cé thé gitip phét hién lai sau rita bo yéu
t0 khong ddc hiéu, ciing nhu viéc phan tich trinh ty gene da dua ra cac bf?mg chiing vé su lay
truyén gitra cac loai trong qua trinh tién hod ctia RV [184]. M6t chung phéan 1ap BRV da dwoc
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nhan thay la khac biét so véi cac chung phan 1ap tir ddng vat c6 v khac theo phwong phap phan
tich do RNA mot soi nhung lai lai dwoc véi bo gene ciia mot chung RV ga (ARV), cho thdy kha
nang lay truyén ctia RV gitra cac 16p dong vat c6 xuong sdng [34]. Su lay truyén cua ARV cua céc
loai vat nu6i sang cac dong vat thi nghiém ciing da duwoc cong bo [169, 208]. Cac treong hop lay

truyén cua RV ddng vat c6 v sang cac loai chim cting da duoc dang tai [247].

Nguyén nhén chinh cua su lay truyén gitta nguoi va dong vat la sy tiép xtc truc tiép, gia
tdng sy phoi nhiém véi RV, dic biét trong cac vung c6 li lut hodc mua 16n lap di lap lai. Sw 6
nhiém RV ddng vat vao cdc ngudn nudc va hoa mau thdng qua cac chat bai xuat ctia dong vat
ciing c6 thé la yéu td nguy co. Tuong tu, RV dong vat c6 thé cling lay truyén thong qua thirc an
song, dac biét la thuc vat [145, 231]. Hon nira, cac chung RV nhu G3 (thuong gdp 6 meo, cho, lon
va ngua), G5 (¢ lon va ngua), G6, G8 va G10 (¢ bo), G9 (6 lon va ctru) da dwgce phan 1ap tir quan
thé nguoi tir cac vung khac nhau trén thé gidi [65, 145, 199].

Rotarvirus luu hanh trong mot loai dong vat la mo6i nguy doéi véi loai khac cé thé do su
hinh thanh virus tai sap xép (reassortment) gene [130]. Cac cam nhiém do céc thé tai sap xép gene
bo — nguoi va sy ¢6 madt cia mot s6 cac chung bat thuong trong cac treong hop bénh tiéu chay
tré so sinh cho rang RV d6ng vat c6 thé 1a tac nhan gay bénh lay chung dang k& [199]. Nhitng RV
ddng vat gay nhiém ¢ nguoi hodc lay truyén truc tiép hodc qua viéc déng gép mot hodc mot s&
doan RNA ctia bd gene cho cac thé tai sap xép gene vdi cac chiing ngudi [56, 71, 171, 221, 224,
225]. Dan dan, cac nghién ctru da dua thém bang ching cho thay viéc hinh thanh nhiing ching
RV méi & nguoi 1a do sy tai sép xép cac doan gene ctia cac chting khéac nhau, lam xuét hién nhiing
bién chung type G méi nhuw G5, G6, G8 va G12 [57, 95, 110, 127, 152] va thanh phan genotype G/P
ngay cang tang tinh da dang [25, 123]. Dyaa trén phan tich trinh tir cia cac gene VP4 va VP7, nguoi
ta da chiing minh rang HRV c6 thé da thu duoc cac doan ctia bd gene tir cdc chiing BRV nho hién
tuong tai sap xép gene [1]. Twong tw, cac thi nghiém lai véi HRV da cho thay cho m&i quan hé
gan giii voi RV meo va cho [180]. Viéc phan tich trinh tw cac gene VP6, VP7, VP4 va NSP4 cta
HRV ¢ Y da cung cap manh mdi lién quan vé vai tro ctia RV ché trong viéc déng gép cac doan
gene cho viéc tai sap xép v6i RV nguoi [60]. M6i lién quan ciing da dugc xac dinh véi truong hop
RV lon, khi cac gene VP1, VP2, VP3, VP4, VP7 va NSP4 duoc d6i chiéu véi cac gene ctia cac chung
HRV [153, 238, 242]. Cac nghién cttu & Malaysia, Y va Dominica cho thay xuat hién chung RV gay
bénh ¢ tré em cé nguodn goc tir ngwa [7, 31, 127]. Mot cach tdng quat, nhiing phat hién da chi ra
rang nhitng sy kién tai sap xép gene c6 thé dan dén sy hinh thanh cac virus méi, cac ching tai
sap xép gene, clia ngudi trong qua trinh cam nhiém hén hop va cé thé vi vay lam cam nhiém &

tré so sinh tram trong hon.
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3 Kétluan

Rotarvirus la mot loai virus khong c6 4o ngoai nhung cd ba 16p vé protein bao boc bo gene
trong 101 két hop vdi it nhat 6 trong s6 12 protein, cho nén chiing dé€ khéng cao v6i dung moi hiru
co va nhiéu yéu td moi treong khac. Nho d6, virus nay c6 thé ton luu lau trong moéi truong ngoai,
dan dén tinh trang khong c6 su khac biét 16n vé ty 16 nhiém virus ¢ cac cong dong nguodi cd mikc
vé sinh phong bénh khac nhau. Hé thong protein cau truc va phi cau trtic cta virus bao dam cho
virus bam dinh, xam nhép vao té bao va tic ché cac co ché dé khang cta t€'bao gitp virus nhan
1én thanh cdng. Kha nang xam nhap vao t&'bao chti ctia mdi chung rotarvirus phu thudc chu yéu
vao twong tac phu hop gitta gai VP4 trén bé mét cua hat virus v6i thu thé khang nguyén mo —
mau va mot sO thu thé khac trén bé mat t& bao vat cha va su phan cit béng trypsin chuyén VP4
thanh VP5 va VP8. Cho nén, co quan dac httu méc bénh 14 ong tiéu hoda va cam nhiém chiu anh
hudng cua bi€u hién gene ctia vat chu von thuong thay déi theo do tudi. Khac voi tré nho va
dong vat non, nguoi va dong vat truong thanh thwong it bi méc bénh, mot mit nhd mién dich
chu dong da hinh thanh trong qua khtt va mat khéc nho sy thay doi trong biéu hién gene ma hoa
khang nguyén nhém mo — mau trén bé mat t& bao chu. Dac biét, virus nay c6 bo gene chira dén
11 doan RNA hai soi tach biét, mdi doan ma hod mot gene; riéng doan s6 11 ma hoa hai gene. Cac
nghién ctru duoc tham khao cho thay su hinh thanh nhitng bién chung méi cua virus nay xay ra
kha pho bién nho 11 doan riéng biét cua bd gene c¢6 nguodn goc tir cac chung khac nhau td hop
v6éi nhau modt cach ngau nhién ma thanh nhiing bd gene méi ctia virus. Tt d6, cac chiung
rotarvirus méi xuat hién va néu thich ting tot véi dong vat chu thi tiép tuc phat trién va gay bénh,
trong d6 c6 cam nhiém va phét bénh & cac vat chu thudc loai méi. Nhiéu bang ching cho thay
bénh & nguoi va dong vat khac nhau do mot chung loai rotarvirus gay ra va cing c6 nhitng chung
rotarvirus san c6 tir mot loai dong vat cé thé lay truyén sang dong vat thudc loai khéc. Tuy nhiéu
két qua nghién ctu chi dua ra nhitng “béng chting” vé su gidng nhau gitra rotarvirus phan lap
duoc tir cac loai dong vat chi khac nhau (bao gom nguoi), nhung nhiéu thong tin thu thap duoc
da cting ¢& luan diém rang rotarvirus la tdc nhan truyén bénh lay gitta nhiéu loai ciing nhu la
mot loai mam bénh lay chung gitta nguoi va dong vat (zoonosis). Dong thoi, viéc phan loai cac
chung rotarvirus thanh chin “loai” tir A dén J, dwa vao tinh khang nguyén ctia protein VP6, c6
thé la bat cap, khi c6 dén 31 loai kiéu gene I (ma hoa VP6) dugc phat hién va con sd ¢6 thé cao
hon. Con sy khac biét tinh khdng nguyén gitta cac ki€u VP6 d6 van chua duoc nghién ctiu, trong
khi doan gene nay ciing c6 thé dot biéh va tham gia vao tai sap xép gene mot cach doc lap, tuong
tw nhu cac doan gene khac. Sy tién hoa nhanh chéng thuong thay véi rotarvirus va su xuat hién
ctia cac bién thé méi canh bao can phai cé nhitng diéu tra dich té hoc phan t& trede khi dua ra

cac chuong trinh vaccine bat ky nham kiém soat hiéu qua cam nhiém & nguoi va dong vat.
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