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There are well known infectious diarrheal disease including viral disease such as HuCVs (Human caliciviruses),
rotaviruses, enteric adenoviruses and astroviruses. We performed surveillance of infectious diarrheal disease in this study
for providing the information for regional prevalence of infectious diarrheal disease and establish basement of diagnostic
scheme for these infectious diarrheal disease. For the study, 3,400 stool specimens collected from 10 hospitals in
Gwangju from April 2000 to March 2002 were used in investigation for the detection of infectious diarrheal disease.
For group A rotaviruses, enteric adenoviruses and astrovirus, we carried out antigen capturing ELISA and RT-PCR with
specific primers reacting RNA dependent RNA polymerase gene of HuCVs is used for the detection of RNA of HuCVs.
As a results, we detected viral antigen or genome from 537 out of 3,400 specimens (15.8%). 443 out of 537 (82.5%)
were confirmed as rotaviruses antigen positively, and 14 (2.6%) and 3 (0.8%) samples were antigen positive to enteric
adenoviruses and astroviruses, respectively. We detected HuCV genome from 73 (13.6%) samples by specific
amplification. We found that predominantly causative virus is rotavirus in Gwangju but HuCVs take major portion of
viral agents causing diarrhea considering the age and seasonal distribution of specimens. Prevalence of adenoviruses
and astroviruses are very low compared with worldwide situation. While the infection of rotavirus is limited to young
infant under 2 years old, infection of HuCV has wide age distribution. These results suggest that existence of various
strains of HuCVs and low rate of cross-protection among distinct antigenic group make it difficult to form immunity in
older age. This epidemiological information relating to various diarrheic viruses is first reported in Gwangju, therefore it
could provide present prevalence of viral agents causing gastroenteritis and backgrounds to establishment of protection
viral diarrhea and development.
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3= ol 1 F8Ado] FrxE L gl Hiol
YA ZE rotavirusesS H|E35}O] enteric adenoviruses, astro-
viruses, TmZHlol#]A~ o Al¥EBlo|#]AS ¥ 315 human
calicivirus 5-2] wlo]jzof 23] F=2 WAYSHH o]l toro-
viruses, picobinaviruses, picornavirus®} enterovirus 2201 2|3}
A& fIelo] =t 9t} (5,7,17,19).

Fre] mpolg~A] AAAERS Yo WAl o=
gk AlzelA] & ZpebA] ¢F7] wiitel 19701 o] 7kAl=
73-9-0] WRlZel dis) Hiolz] o) o]t
Aow 7 Vq 3l st} =47] oiFte] vlele 2 dAtA
AL 19721 Kapikian 5°] thHeA HuCVE #1138
A& Fat] HAx=2 FRIgk ol (26), 1973\ Bishop 5
93] rotavirusE (9), 1975'd Appleton®} Higgins”} astrovirus
o= HI3IGITE (6). L o] % A-&A]o]aL 7hAsHH WAL <]
E 5 YEAol flal Wz s} 5 ELISAS B A3

o ARgBtaL Qlouk, Aol zi7ke] wholel g HALA

i
)

2] ok wo A

R A

fo =

il

Blol] that 5 AR} sequencing HEI} SR V]2 A
A7 = ELISA & AAPEHED 97E 9 Bojxr}
Holik PCRE) XJEWE | 7WkE]o] ARE-E L Tt (58,17,
29,33,39).

ol9} & ulolg A Aeke QAT Ao} ek
2o Jiel e Eetal W AlAlS] BE ARFEl Al 53]
Q- frol & ojHolEoAl HA= JdFo] Arta AL

ATF (19). HE3 HX%Oﬂ A AR AT A EE <
3 APgAF 7F Hab ARk AN A EAde] -
73] G| B2 vER AL & APEES Y

ERHaL QAT (22,37).
@A) FUI A= A AAAse el we
AF7E A s o] wh, we]e 2y AALA gl
Zzte] wjole a7k A she Hlgoluh falsha gl
g cela AAE Bl B 7)2He A} v
o]t} 53] HuCVst norovirus®} sapoviruss X3}
)= Ul, norovirus®] 749 capsid region¥} polymerase region
o gpgoz Qs Aa
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type violg]x ol disiAlE ofA7HA] B2 oJzdEo] A
v dukd o g A5t 71A]2] Genogroup I (Norwalk, Southam-
pton, Desert Shield virus 5)32 & 7F#12] Genogroup II (Snow
Mountain, Toronto, Bristol, Hawaii virus 5)2.2 &J&] A2}
Eoll oJ3) ARk vl Qlom, o]& ko] W)t AlsiA e
QoM E ek Afolg Yehlle Ao= deRlt (24,35,

38). Ft mlele] A AL Bl g, AL A5 SolA S
Aol IS o F YO norovirus7b TFH 3L

Ak S 2 Qo=
P9I FLAS] Al Bxe AAH DA B

BaE A gl AAH otk
o] Aol M= 7FAA AAlAglel ti3t Yol rAEe] F

oL

7 5 2l BT Sk S SR Aot
N T
so} W 7p 2 FagtowA A9 AWAAE el
A9 S, AT 5 o 9 99 712 3
22 AlFstad s,
A2 L e

1. dg

g

M=

20008 4€FE] 2002\ 3971 FFAe] 109 ) F
H - o] J |} solrtE AABe] HAPL 5 5“01
49 = AsAte] S 4Tl BHg 5 3kxte] <13
Are} A 1Fdeit s WS

2 80 2] Holel s A& S AESgIL,

AR A A

i

7HdzE A2

1)
AAPA 1 g5 10 mL phosphate buffered saline (PBS; pH 7.2)

o F-HAIZ1 3 4TColA 3057 3,000 pm o= 4] #2lgh
FeNS Afole] o] FUHAES 913 ELISASH &S
gk wlolg] 2~ AatFEHA | ARSI

N

) Enzyme linked immunosorbent assay (ELISA)

ol A rotaviruses, enteric adenoviruses % astroviruses2]
A4S AE317] 98] IDEA™ (DAKO, Glostrup, Denmark) =
Az ko] ARG ko] ARASIATE = rotaviruses<}
enteric adenoviruses 73-9-, A7} ZEE wellol] i 5

100 W& ¥ HRP7} A5 vhole| s SolAlE #o] ¥

)
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& % 37T, 6037 WREAIZITE WREAIZ] wellE AlF H o

63] AH T 7145 Hrbsta Aol 1087 vHSA17 o)
S ¥ (BEPI reader, Marburg, Germany) 331t} Astrovirus
= A7E FHH wellell ¥ 459 100 w2} vlol# 2~ &
ol F Aol Wolr 37T, 3087 WHEAIZ §- 63] A|A
gk th HRP7}F 3241 23+ 3A| (anti-rabbit 1gG) 100 plE
golA 377C, 3037 RESAIZTE RESAIT wells THA] 63]
AT T 71 NS Hrtste] A4 1027 ¥-AI7] o

3) HiO|HA SAFE

Hlo] 2] 29] RNA F5-2 200 pl9] 10% stool suspensions-
600 pl Tri reagent (Molecular Research Center, Cincinnati, USA)
oF & A& 5 2ol 5~1087F A% thE chloroform
(Sigma, ST.Louis, USA) 200 ulE ¥ 5 &3tata 1083
g=2ol] AT 14,000 rpm/4 Tl A 1581 94 & A%
AS FH35te], 552 isopropanol (Sigma, ST.Louis, USA)S-
Yl E9e F 4TolA 18~24413F B¢t AAA AL v
14,000 pm/4 T4 3027 A4l ek § F5NS wEa
1,000 pl®] 271 70% ethanol (Sigma, ST.Louis, USA)S ¥
314,000 rpm/4 Coll A 1033 94 T 4598 AlASI
RNA FARS ot 2ol 10~1533F A= F 15 we
DEPC (Sigma, ST.Louis, USA) A|2]3t 75 ¥al 2 59l
ok Aol AT,

4) HuCv A4 &8 ®Iet RT PCR

HuCVe] #3172k HES 918l 5 7] Z=3ke] Zefoln s

S o83l on Ay ARgE Zlo|n= Table 13} #Th

(1) Primer panel |

Norwalk virus 2 Snow Mountain virus®] 7|4 doll A
primerE ©]8-8}9t} (33). = RNA template 5 plol] MgCl,
X33l 5X RT buffer 3 pl, NLV polymerase 59| -21<]
antisense primer$] 35 primer 1 pl (10 pmol), dNTP 4 pul (2.5 mM),
reverse transcriptase 0.5 pl (100 U, Perkin Elmer, Boston, USA),
RNase inhibitor 0.5 ul 20 U), SF5 1 s Yol F 15 uel
EES FAASE7] (Perkin Elmer 2400, Boston, USA)Z
ARg3t] 42T oA 6013t WHEAIZ 02 cDNAES FHd 3t
9t} PCRES @A cDNA template 15 pl, 15 mM MgCL=
X3Sk 10X PCR buffer 5 pl, HFo]# 2~ 5352 $3F primer

setQ] antisense primer 35 (10 pmol)®} sense primer 36 (10 pmol)

o

27} 1 pl, Tag polymerase 0.5 ul (2.5 U, Bioneer, Daejoen, Korea),
SHE 275 WE EFE 50 W] vHe EFES mol# 2~
AR} FEel ARGt 27 94Tl A 383 WA
F 94T 30%, 52TCNA 13, 72°CAlA 179 cycles
353] AA8kaL wiAE) cycle & 72°ColA] 733F WA AT
Nested PCR-2 PCR 2F= 2 ul, 10X PCR buffer 5 ul, NV8I,
NV82, SMV82 primer Z+Z} 1 pl (10 pmol), ANTP 1 pl (2.5 mM),
Tag polymerase 0.5 pl (2.5 U), TFT 38.5 W& E3HSH 50 pl
Hhg 98-S PCRY 22 2O FEAZTL Nested
PCRS 3%t & 10 ul®] PCRAHES 1% agarose gel (Gibco,
Gaithersburg, USA)°ll 7195 3}t

(2) Primer panel Il

NLV Yuri virus 2 Toronto virus®] 7|4 &ell A3 pri-
mer setE ©]-83}2AT} (29,33). = RNA template 5 ploll MgCl,
£ ¥ 33} 5X RT buffer 4 ul, NLV polymerase -9 22

Table 1. Oligonucleotide primers used to detect the HuICV

Virus Primer Sequence (5' — 3') Region  Productsize  Reference
HuCV First 36 ATAAAAGTTGGCATGAACA
(pane I) PCR 35 (rev) CTTGTTGGTTTGAGGCCATAT %
Nested NV8I ACAATCTCATCATCACCATA
PCR NV82 TCATTTTGATGCAGATTA Rdrp 330 bp Unpublished
SM82 CCACTATGATGCAGATTA
HuCV First Yuri52F CCACTATGATGCAGATTA
(pane IT) PCR Yuri52R (rev) CAATCAGAGTTGGCATGAA 2
MR3 TGTTGGGATCATCAGCCCGTA
MRA4 (rev) CCGTCAGAGTGGGTATGAA 2
Nested Yuri22F AGTGGGTTTGAGGCCGTA
Rdrp 373 bp 32
PCR Yuri22R CATCATCCCCGTAGAAAGAT




198 M2, SEH, ZHE, MEE, DY, 224, oS8, [FEE, 0l

antisense primer®! Yuri 52R (10 pmol)¥} MR4 (10 pmol)E 2t
Z} 2.5 ul, dNTP 3 pl (2.5 mM), RNase inhibitor 0.5 pl (20 U),
reverse transcriptase 0.5 ul (100 U), 575 2 W& €o] F 20
plel S 2TolA 6077 HHAZ 024 cDNAS &
kit PCRS 3449 ¢DNA template 20 pl, 15 mM MgCl,
£ ¥ 10X PCR buffer 5 pl, vho]e]2s SH-& 918k pri-
mer setQ! Yuri 52F (10 pmol)2} MR3 (10 pmol)E Z+Z} 2 yl,
Tag polymerase 0.5 pl (2.5 U), dNTP 3 pl, S/ 17.5 WE *E
oFgk 50 pio] WG E9E-S ARESte] wlolE s fAAt SF
= T 22 94TolA 33T WA F 94Tl
A 30%,45CoA 132, 60TCAlA 442 cycles 53] A3}
o Abd SEAIZL T, 94°ColA 30, S0TOIA 13, 72°Cell
A4 139 cycleS 303] HAIEAL vER B cycle § 72°Coll A
78-7F 9Fx] A1ZT) Nested PCRS PCR AHE 2 pl, 10X PCR
buffer 2.5 pl, Yuri 22F, Yuri 22R Z+Z} 2.5 pl (10 pmol), dNTP 3
ul (2.5 mM), Tag polymerase 0.5 pl (2.5 U), 57+ 12 W& E
Shek 25 pl WhE EFHES vole] FdAF S0 ARRSEGL
th 22 94°CollA 323 WAL §- 94°CollA 30%, 55°C
oA 18, 72Tl 129 cycleS 308 AA|skar vpx|u}
cycle & 72CoA 7323t WA F TE Nested PCRS 5-3)3H
T 10 pl9] PCRAHES- 1% agarose geloll #7195 3}tk

2 1
1. J/EAE S Hio[2 A HEA HEHE

20001 4€HE 20021 3E7FA] 2d7F AALEA} ol A

group A rotaviruses, HuCVs, enteric adenoviruses, astroviruses

(A (B)

330 bp

i'
.!
> B
>

- L

M12 34567

=l

T 459 AANEL vlolE e digk AXLE e A F
3,40071 FollAl 53771 (15.8%)°] FBHAE =3It o]
% rotaviruses”} 4437102 HA| FGHAA Y 82.5%E AHA
3to] AALERRS el 8 QutelH ~90S ERISH
3l 21 9ol HuCVE737 (Fig. 1, 13.6%), enteric adenoviruses
= 147 (2.6%), astrovirusesi= 171 (02%)1A4 HEE AL
Z A PPz FRAE o F rotaviruses®t HuCV,
rotaviruses9} enteric adenoviruses®] <AL Z+7h 27
(0.4%), rotaviruses®} astrovirus®] AL 171 (0.2%)°]
%10 ™, rotaviruses, astroviruses ~12]3L HuCV 37}4] nlo|2|
7F Z3e 4ol A7 17 (0.2%)°] AT (Table 2).

2. EE Ho|2A BX

4%9] ol AAASE Y 2+ Table 2, Fig. 29
2t} 3 rotavirust 11~1297 (285 6.3%)°l 537 Al
sl A 2~39 7l Ha AH (2285 6.3%)0] =EF o,
64745 HEEol sty AEEIA (155 3.39%) 10
ZA7A AbEA 0 2 whAElIth HuCVse 109 (1157 15.1%)
BE s 119 (165 21.9%), 129 (227 30.1%), 1€
(1455 19.2%)°1 713 Bo] AEF o, 295 47 5.5%)
a8k7) A AFelA 3EEE 997kA = S Btk
Enteric adenovirusi= 533k A2 g2 §lo] A5 w3k
BYg AZEou fiit (oA 49 Alolol] thAE @
WAS ®H AT} Astroviruss S
(357 0.6%), rotavirus$} HUCVZ|F £ 79 A5 x5
A 195E 39 Fol| T2 F¢ Aldo] 2A¥Edt

(

FTHH o= vlolg A AAMEEES 1Y (307 14.2%)°

o o

ofy
o
s
i
o
=)
=
ol
3%
o
i

373 bp

Figure 1. The result of gel electrophoresis for gene amplification of human caliciviruses using clinical specimenfrom diarrheal patients
in Gwangju (A: primer panel based on the sequences from Norwalk and Snow mountain viruses, B: primer panel II based on the sequences

from Yuri and Toronto viruses).

A; lane M: 1 kb DNA plus ladder (invitrogen) lane 1-7: clinical specimen
B; lane M: 1 kb DNA plus ladder (invitrogen) lane 1-2: clinical specimen
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Table 2. Distribution of virus detected by month (2000. 4~2002. 3)

Isolate Total Isolation Month

rate (%)  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Total No. of sample 3400 362 338 303 272 305 277 291 278 256 243 212 263
Total No. detected 537 8§ 18 125 56 28 17 8 9 6 19 30 39
Isolation rate (%) 15.8 27 349 413 206 92 61 27 32 23 78 142 148
Rota 443 825 6 110 118 53 26 15 7 8 5 8 1 17
Adeno 14 2.6 4 2 2 2 1 1 2
Astro 1 0.2 1
HuCV 73 136 2 4 3 1 1 2 1 1172l
Rota/HuCV 2 0.4 1 1
Astro/Rota 1 0.2 1
Adeno/Rota 2 0.4 1 1
Rota/Astro/HuCV 1 0.2 1

JAN; January, FEB; February, MAR; March, APR; April, MAY; May, JUN; June, JUL; July, AUG; August, SEP; September, OCT;
October, NOV; November, DEC; December
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Figure 2. The prevalence of diarrheic viruses from patinets with acute gastroenteritis in Gwangju during 2 years (2000~2002).

AsalA 29 (1185 34.9%), 39 (125 41.3%)° HaL A
Aol =dglon, 59 (285 9.2%)E #as7] Azt
10 (197 7.8%)7H] A48 2 & & AT

3. oz

o=

HO|HA X

MANE FESHE ulolely WA AR RE

ble 33} Zt}. Rotavirus WA 7AA| 44374 =
43771 ol 1A wutell A 2487 (56.8%), 2~5A10 4 14574

rir

Ta-
Aol sHel¥

g

Ao

(33.2%), 6~1041°14 1371 (2.9%), 11~20A419114 67 (1.4%),
41~604191 A 117 (2.5%), 6041 o]l 67 (1.4%)°] L}
Efd A o= Hol F2 14 H|Rke] odotel 2~54] frofatol
oAl 7P Wol AEHNoH, &5 AR7IQA 11~404 A
718 AA ST HuCV YA 737 Foll 14 wink
oAl 3471 (46.6%), 2~All A 107 (13.7%), 6~10A1o14 42
(5.5%), 11~20A1914 47 (5.5%), 20~40A4]°14 57 (6.9%),
41~604191 4 127 (16.4%), 6041 o]l A 47 (5.5%)C.=
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Table 3. Number of viruses detected by age group (2004.~2002. 3)

Isolate Total Isolation Age
ate (%) g~1  2~5  6~10 11~20 21~40 41~60  60<  unknown

Total 537 294 162 18 10 14 23 10 6
Isolation rate (%) 54.7 30.2 34 1.9 2.6 43 1.9
Rota 443 82.5 248 145 13 6 8 11 6 6
Adeno 14 2.6 10 4
Astro 1 0.2 1
HuCV 73 13.6 34 10 4 4 5 12 4
Rota/HuCV 2 0.4 1 1
Astro/Rota 1 0.2 1
Adeno/Rota 2 0.4 1 1
Rota/Astro/HuCV 1 0.2 1

Table 4. Number of virus detected by sex (2000. 4~2002. 3)

Virus Female Male  Unknown Total
Rota (4?2(«)%) (5§ .357%) (l-g%) s
Adeno (14%.3) (851-%%) H
Astro B (10})%) !
HuCv (503.;%) (493?%) "
Rota/HuCV & 01%) (501%) 2
Astro/Rota - (10(1)%) !
Adeno/Rota - (10%)%) 2
Rota/Astro/HUCV - (10})%) 1
Total ( 442"‘}7?%) (5421,,921%) (1 .?%) 337

UeRd Aoz Hol 2 14 wnke] Jolol| Al 717 Fol
E5 9o, 41~604] (127, 164%)5 A3 ZE AH
ol 4 vl xpol7} flo] FHEE AT

Enteric adenovirus Y3 7A] 1471 Fol 14 w]wte A 107
(71.4%), 2~5M1014 47108 B o - frofol Avt #2E| )
o). Astrovirus®] 73-5-olli= A gl vlsl A7
ST AEE 37 BT =2 0~54 mTke] o - fofol
AlA #ZEH AT

of !

nlo]e A AApE kel AEE Fx = 0~14 (54.7%), 2~
541 (30.2%), 6~1041 (3.4%), 11~2041 (1.9%), 20~404] (2.6%),
41~604] (4.3%), 604 °14 (1.9%)0ll A Bz EFo] =
0~1Hlﬂ gotet 2~5419] frofellA 7HE Wol HAEH S

2=
LY e

4. JE Hpo[HA

Zrgulolg] el tig AJH HENEL] F9- rotavirust %l
A 4437 Foll Aol BHE 44371 F PRl 23787} oz}
2001 0.2 FALEQlaL, HuCVE AAl 734 T &b 367,
oz} 377102 Yeht A Aol §IIT} (Table 4). Enteric
adenovirus®} astrovirusi= FEEC] YF ol A 3o
ek dEd-S vER 7)o 2530

<

A dRds dovls bteleaA

2 rotaviruses, HuCVs, astroviruses 2 enteric adenoviruses

o5 49 utoleze] oa) F=2 WA "t (19). ©l
E3f FFA el A B npole| A HAl A
% 5377 (15.8%) 2.2, group A rotaviruses 44371 (82.5%),
HuCV 7371 (13.6%), enteric adenoviruses 1471 (2.6%), astro-
viruses 171 (02%) 2.2 YERGTE 3792 rotaviruses
2} HuCVs, rotaviruses®} enteric adenoviruses 22} 271 (0.4%),
170l o,
astroviruses 12|31 HuCVs 37}4] Hlo]g27} 8
o7 A% 174 (02%)°] BEH ek

o|9} Zro] 4F&] npol 2 HALHF

T3k rotaviruses,

5 o
g 71—0ﬂ o]

rotaviruses®}  astroviruses=

HAA F rota-



=S

viruses’t 7 £ AEE (82.5%)2 HAth o|#dF A=
Bon 59 HidA%E FHEEH S AFHAE 2= o

olo] thwelA EIA®} RT-PCRS ©|&, group A rotaviruses
(60.8%), HuCVs (14%), astroviruses (6.3%), enteric adenoviruses
(3.1%), =374 (16.7%)S Eargk v} Aok (10). Bon 5 2
astroviruses (4.5%)7} enteric adenoviruses (1.5%)X.C} %2 7
=5 HRQl Giordano 59 ATeE G o] AFdAE
enteric adenoviruses’} astroviruses H.Uh= 138 A= #A A3}

Al HAZEFATE (10,18). TgF 2 ZARIA UERG £330
ZAE (04%)> Bon 5 (16.7%) 2 Phan 5 (7.4%)¥} Liu

s (9.0%)°] Al mlsiM = dA s A HEEUAT (10,
31,34).

el Al 5-9] Halo| A% rotaviruses, HuCVs —(EOE
o] HE5 2™ enteric adenoviruses®} astroviruses2] 7
Eoll= A7t gt ). olF% = B F2eX = rota-
virusesel] 9]¢ AALESEE MRITo AL HE WIER WA
SEAIRE, APYES w2 v AT A= S 9
= 9 O] = At (14).

ALo] A9 AAREERL] 45%, BT 52%, WHELS 49%
7} rotaviruses Z.}Oé o] Y1ele]™ (27,30,41), - Bames’} &
Foll A ZARSE Atol| = rotaviruses”| 55% AXE AEEHS
=l (7) o] A9 AFedA 9} 2ol rotaviruses7t HFo| 2] 2~
A AL ARIAL T 7S S8 vho]E 29SSk

Rotaviruses®] A4 RS wjd 2171 Aldo] Sa<
Helt} (36). Konno &< iyl 7~109 Alo]oll:= rotaviruses
T (5.6%)2 Ao B 5 gl v 12~29 Foll 66%,
AR 3~59 Foll= 56%% HaLsto] Table 20 LER ]
AT-o] WA 2pol 7t (It (27). EFF ARE T o
Al Table 3%} 72o] Brandt 5©] K13t 6~2471€# i
ofell A o] WAsh= A= PR8It (11). 53] Hol
R I% Giordano 52 HuolAEs dHE 0~571€ (19.2%),
6~11719 (52%), 12~23719 (29.2%), 24~3571YE (22.2%)E
U5 o Alslete] Bagh vp o=t o] AFtellA= |
A2 FEEo] At A# AbEo] ol fitt (18).

HuCVse ZF 544} grouptoll 3] strain ThA]o] 2
A7) witel] HZe 7 FH4AH] group s o]E A Al
of & A AAHE A Fakal 1oH (21), HuCVse| HAY
& T2 3, 7HE, FEA 5 FIAA FA o A
Sz MM R et g9 djgAlelT (33). =
el A= 19953 Aol ofsff Hx= wag o (1) 3,
ok, A5 FollA A AH-E 2adk v gtk 3). HuCve
FA e 1A gh 27 STl A FA
- 17} 1o o] Ao A% rotaviruses TR
2 2 HEE (13.6%)2 Btk o2l A= 9o

rl

LS HIOIAM HAMEES| HAEA AR (2000~2002: 22 201

9 Lew o 49%7} <3 - frofoll A #A43}o] rotaviruses TF
wo® AAMZe] F9 Yo ® UiFEI Qirta Bils)
At} (29). HuCVsS] 918 E3Z& Table 33} o] 404 o]
oA 21.9% B& At F=2 - folel @o] A=
rotavirusest} adenoviruses, astroviruses®} &2 TE H}o| 22
A A8 Zpo) 7t AT HuCVse] A A Ao
< Table 29} 7ol 10€, 1€l F7kate] 384l o]
ndke 482 Ho] Dedman 53 Koopmans 5ol 2|3
109olvt 11490 F7keb7] AAsA vkl 1€l Ha 3
el el23 sU~6870l Aol AT Barel fALg)
t} (16,28). ]9} o] HuCVst 33 AldAdS 7Hxa 9l
Ak

Astroviruses®l] 9]t ¢4 dntg o JpH I, 2]
kg2 A3k (selflimited disease)o]2F L& #] Tk Goggero
o3k 7+AL 42%= rotaviruses 1
oFF A

ol 93] astrovirusesol]
U= &4 Y3l enteric adenoviruses H.TH=
A3gktkal gl o™ (20), Cruz 53 Herrmann 5 9 A] enteric
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