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Detection of Astrovirus Infection from Hospitalized Young Children Feces
by Reverse Transcription-Polymerase Chain Reaction

Hae-Kyung Park®, So-Youn Woo, Ju-Young Seoh, Young-Hae Chong and Jeong-Wan Seo'

Department of Microbiology and Pediatrics’, Division of Molecular Biology and
College of Medicine, Ewha Womans University, Seoul 158-056, Korea

Astrovirus is frequently associated with diarthea in children. It can not be readily isolated by
cell culture, and an electronmicroscope is usually used for detection of this agent. Recently in
1995 a combined method of reverse transcription-polymerase chain reaction (RT-PCR) was
designed for easier detection of astrovirus, which is based on the conserved sequence in 3'-end
of genomes of the 7 known serotypes of human astrovirus. As of yet there has not been any
report of astrovirus data in Korea using the RT-PCR methods. The purpose of this study was to
detect astrovirus incidence, severity of symptoms, seasonal variation and coinfection rate with
rotavirus in Korean children inpatients with diarrhea. Fecal specimens from 61 young children
hospitalized with gasteroenteritis Korea from Jan. 1996 through Mar. 1997. They were examined
for astroviurs infection by RT-PCR method. Results are as follows:

1. Astrovirus was detected at 9.8% (6/61) from fecal specimens of children with severe
diarrhea by EIA using monoclonal antibody coated plates.

2. Astorvirus was detected at 29.5% (18/61) from fecal specimens of children with severe
diarrhea by RT-PCR.

3. The age of the 18 children affected by astrovirus ranged from 2 monthes to 7 years with
mean of 3.0 years.

4. Mean hospital stay of the 18 children was 6.1 days.

5. Five (27.8%) astrovirus RT-PCR positive strains were confirmed in November and in
December, respectively out of 18 specimens in total.

6. Astrovirus coinfection with rotavirus type G1 was confirmed in 15/16 specimens (93.8%),
and with type G2 was in 1/16 specimens (6.3%).
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Astrovirusi= RNA viruso] ™ Appleton®} Higgins
(1975'3)7, Madeley (1975'd) S-0] Ao Ao}
o] A A A ARAN P& o] &3] Ao
2 8mme] ZL FIFEE FAEYTE o] ylo
A2 B9 XU 7T 538 /P3Ate
£ 4%t 9 982 Yty o] astrovirusz}
3 HHE Ao} AsroviruseE Y w2 ) kol A 4]
Al FAHA Fkomg 279 AFoXE 22
AxEn|Z o2 #Fsta] Agkely o™,

Kurtz9} Leei= (1978 3)" M} 2471 Qe 9
T8 Ao} (5~124)9] 75%90 A, F-e FQA (17~
3041)oN A 77%7} astrovirus®] A& B 831 Q)
L& AgyRgH Yo T At astroviruss
Al £3 AE S dotn Bt
I F astrovirus Ao} YA RG] E3 9N
29 shgte B 4750 ARX ™ volu-
ateer AT A AFALE LY L FAATH?.
Nazer & (198213)2%) Qo] Loldl QoA 91
T TAE Hole Aol 2689 d¥A F
16 2] Ao A AN A2 astrovirusE ot
st o] Aol AL AAAY S FHHR
o 27)el AAE Aol 2% astroviruse] &L
ol vlo] vt vlE B e FE g wjEEy
H 2okel B A FHIt 10% o) stE #EH
€ Al Ao, o] & AIYAH L o] &3
A AAEn AP oz et o,

AstrovirusZ £2)3}7] 913 Lee9} Kurtz (198113)"9
<+ primary human embryo kidney cell-& A}-&3819
o). Willcorks (199113 )= t <A <1 CaCo-2
cell & o]-&3}od astrovirusE v &}l o). 2 Fo)
£ dot blot hybridization ¥} o] ulo] 2] 29] 7 Z o
o] &5 A H.

Lot 91737 Fx}ol| A astrovirus7} Ul Hio)
B2 Wl 0olA Utagawa 5 (19941d)”
< AR YA Yol AAEn Ao o3 #FHE
o A A A vle]g 29 HZ o o st
H 3ttt Astrovirusol] 2} g+ Ao} Y AAGe
Dol AAAA G Yol B3] ALEHJY T F=F,
o] 220, QB30 gy ate)?, 530 g =
9} o7 el A ggul =) B3 e S0
Bago] 9ok a2y felveldA e atag
Zholol] thF AT AL A gle Qo).

Astrovirus®} 2o A Jonassen 5 (19934)%
&2 2 astrovirus type 19] A& S JAA}-F3
F 4 A Wh-S (reverse transcription polymerase cha-
in reaction: RT-PCR)Z A}-&-8}t}. & Oischi &
(1994:Q)%0] astrovirus®] X1t = RT-PCR ®}
of, AN A AAo| Y} EAARAFAY R} o
Vg FE Polghe Bag ok 2o 1995
d Jonassen 0] 7]%+8 RT-PCRL astrovirus2]
type 1914 type 77441 & BT st A28 5
Stk 2w ahg .

2 ATINE 22 9989 2AZ olsdn
Ber oot 2L QAE 44 2ol @
ZL2] iR A A o A astrovirus &9 &2 9] 5lo
GEEYHE o] 4T Y ELAUIZHY (en-
zyme immunoassay, EIA)3}, Jonassen =] 7)) ul3k
RT-PCR ¥ S W 3le] FA)dl] AH&8tdTt. o
F S AA7A ¢l A astoviuse] 7 & WY
T 712 dWlstn 3 P ER 49A e
W, ol & A8t} 22 9B Bolol A astro-
virus 21 Q] WIE 2 393 AR A" #
AL vlwatat ot

YA HAL gofo] AP A o)A 271R] WY
< EAol] AFR-E] astrovirusE A Z 3] vl B

A% Fe A7E ek

1. Astrovirus &0 FAHAZ X (Enzyme
Immunoassay with Monoclonal Antibody)

WAAAE AFSF A5 PBS)E 10% 55
HE BHE F 2,000 goll A 3087 A4 As A
4% ¥4& 0.1 M bicarbonate &5-& (pH 9.5)2
2 1:202.2 3143l monoclonal A7} 52"
EIA plateo] welld 100 pl& A7t & 37CAA
3087 A8-A17) 3 0.05% Tween200] E3HE 2%
skim milk/PBS £ o 2 374 30E7} block
A7) 31 A # 3t} o 7] off rabbit astroviruse] po-
lyclonal 33| & 2% skim milk €9 ¢ 2 3} 4 5l
Z} welloll 100 pl ¥ 31 37ColA 3087t vre XA
t}. M3 33 peroxidase-conjugated goat antirabbit
IgGE 1:50002.2 8 Aate] 2} wello] 100 plg ¥
3 37T oA 3082 vk-e A AT} 1A 2 tetrame-
thylbenzydine (TMB)2 2 & % 2 M H:SO.2 vH-&
& HAAZ F 450 mol A FHE (OD)E =4
StRTH OD 0.150 o] & YA o2 B=ednh
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(DAKO, IDEIA Astrovirus code No. K6040, Den-
mark).

2. i A Aol A RNA =&

PBSE 3|43 10% tE 745 4TolA 2,000
g2 1587F 443 A 3] Ultraspec™ (Houston, Tx)
RNAS}H E3h8t 4T lA 82} A12) 3- chloroform
< ¥ol £t o] T & 4colA 12,000
g2 ISET 94 AA 3 4329 isopropanol-&
¥ 31 RNATack™ Resin (Houston, Tx)3%} &3 &
AR Ast A& AHEE 75% ethanolZ A&
% DEPC7} H71d B2 A FF3lm g 94
A A 3t] B2 RNA spectrometer= &3 3lo] o] &
RT-PCRo| A}-§-3h%th.

3. Astroviruse| AXMAL-ZatE A I 2t2 (Re-

iy

verse Transcription-Polymerase Chain Reaction)

Jonassen 5 (1995'd)”¢] RT-PCR HMH -2 ¥ g
sol AL8BAKATE. PR A A 328 RNA (4~
7 pl)ell RT-PCR buffer, MgCl; 5 mM, antisense as-
trovirus primer 50 pMeo| 5| A 3t 97l SE
AR F RFzd FAdAG 4719 RNA
inhibitor 40 p, dNTP 200 uM, AMV (Promega Ma-
dison, WI) 10 u.-2 A 7}ste] 42T ol A] 6087 2H&
A]710] cDNAE THEU T} 50 ple) reaction mixture
o] DMSO 5%, 10x PCR buffer, antisense astrovirus
primer 50 pM, sense astrovirus primer 50 pM, dNTP
200 uM3} 1.5 u. Taq DNA polymeraseZ 2 ©] Per-
kin-Elmer 9600 (Norwalk, CT)oll A 90ClM 15%,

M29 50 M15

77 bpw

Figure 1. RT-PCR products of astrovirus (77 bp)
from feces of hospitalized children with severe dia-
rrhea on 3.57% NuSieve agar (No. M29, M15 cases
are positive results)

55ColA 15%, 72T A 1524 40 cyclee] 23
Ea AYureS Agsta 72004 1083 9%
AAA 4ol w8t}

4. Astrovirus2| RT-PCR product M7 |[d =

3.57%<] NuSieve agarose gel wello]] astrovirus2]
RT-PCR product 24 plE FojA 65% (Fig. 1)~
708 (Fig. 2) B2 50 VE A7) £33 3 77 base
paire] Z& band& 2l st

2 o

1. EEBEAME 0|8 BA wof o3t as-

1996\ 19 5-€] 1997'd 3Y7kA] o] 8k 2} oj 8}
T 9 FHst EEHY Loty Mg HArz ¢
L GAE F YT 6lafoA PAAANE o
EE2YA 71 9159 astrovirus plateZ o] £3F &4
WA 2% (Enzyme Immunoassay, EIA) 0. 2 7 A}
St o

DA AALE JL3 cols} @ate] i A
61 ol A TZE astrovires A 2 Y HFAS
AF&-8lE indirect BIA WPE o 2 2% 3}o 9/614]
(9.8%)cll A ¥4 o] A} (Table 1 7).

2) Astrovirus EIA & 2419l A A 55¢) & o}
# o] RT-PCR Y o2 YA 49 A%& 12
el it

3) Astrovirus EIA 3¢ <4< A=A 64 & RT-
PCR ¥ 0 & 6o B ko)),

+ —
M40 M41
1000 bp —
500 —
150 —
50 — <77 bp

Figure 2. RT-PCR products of astrovirus (77 bp)
from feces of hospitalized children with severe dia-
rrthea on 3.57% NuSieve agar.
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287 St EIA i3 RT-PCR S o] 83 AAl2 A9 SolollA Astroviruse] A&

Table 1. Result of RT-PCR positive for astrovirus in stool samples from hospitalized children with severe

diarrhea on Jan. 1996 to Mar. 1997.

Tt Pl o g Deeof Mo (UL EIA RSCL L i roine
EIA RT-PCR G type®
1 M25 F 5Y  Dec. 1996 4d + 0.162 + type 1
2 M27 F 2M  Dec 1996 10d + 0.154 + type 2
3 70 F  4M  Aug 1996 14d - 0.100 + type 1
4 M29 M 7Y Dec 1996 2d - 0.121 + type 1
5 43 M 12M  May. 1996 4d - 0.073 + type 1
6  Mi5 F 2M Nov. 199 2d + 0.154 + type 1
7 73 M 12Y  Aug. 199 13d - 0.115 + type 1
8 M1l M 17M  Nov. 1996 7d - 0.100 + type 1
9 M4 M 2M Nov. 1996 43d - 0.079 - type 1
10 M7 M  16M  Oct. 1996 3d - 0.076 - type 2
11 M17 M /*  Nov. 1996 /® - 0.075 —+ type 1
12 M40 M 19M  Jan. 1997 7d - 0.072 + type 1
13 54 F 30M  Jul 1996 6d - 0.112 + type 1
14 M35 F 6Y  Jan. 1997 4d + 0.216 + type 1
15 M9 M 2M  Oct 1996 6d - 0.078 + type 1
16 M24 F 7M  Dec. 1996 3d - 0.088 + type 1
17 M28 M 1M Dec. 1996 3d - 0.078 + type 1
18 72 M 7Y Aug 199 /* + 0.180 + type 1
19  Ms1 F /*  Mar. 1997 /* + 0.163 + \'A
20 MI9 M /® Nov. 1996 It - 0.089 + A

/ * Unknown, V ® not tested, * Result sited form reference 2 (17 case)

2. RT-PCR g0l 2|5t astroviruse| A&

A5 AAtz dLd LolF) 8] 619 rotavirus
RT-PCR "2 2 G typeS AR 3 174 7} 3 H
o] qlct B 5 (19973)? 2] Wiy o2 oA A o)
Al RNAE F 23] astroviruse] JAA-FHEL
A Y-S (RT-PCR)S A} 35t T 18/61¢] (29.5%)
o A astrovirus 77 bpE LtER o] RT-PCR ¥ o]
EIA i B} o 918HE gRlete] F90).

Astrovirus7} RT-PCR ¥'8 0 2 kA & el
189 2] (£A4 29) 23 BAEQ 48, 99, A
A 5 A7) HY 49 44, RT-PCR AR EL
Table 10j| A & Z-c}.

Astrovirus RT-PCR A+E- 24 ulE 3.57% NuSieve

agaro| X A7 9 5& 6558 ~708-7F 50 vE A7)
FE3std 77 bpE UERIE oz BEI}H
(Fig. 1, 2 FZ).

A GAZ YA ol @1 diEHA 619
Z astrovirus7} RT-PCRZ A £ % 184 & 24 &
AA HZFo = rotavirus G typeS HAM8EA] Zale]
16¢] oYt (7)ol AAE] B3k 159 9
rotavirus RT-PCR ¥ o] 2] 3 G typee] A7t 3
= At

1) A3t AR A3 Aol FAE oA astro-
virus7} RT-PCR W o 2 HZ 9 1849 3o}
AEEe M:F=10:8 o]t}

2) g HALR A AS Fobe] 61a] FollA as-
trovirus7} 2 &H 18¢] Q) FolE9 A X e
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2REEE TH7A D3 7 3.04] 0] A}

3) Astrovirus7} RT-PCR ¥ o2 ZH&H 184
Stolo] F# 49 dfE 61Ul

4) 2] Al7le 119 54, 12€ 54, 19 2¢ 2
F& A7 Rt

5) Rotavirus G1 typeo] ZZ&H 73 5+t 15/164)
(93.8%), rotavirus G2 typeS- 1/164] (6.3%)°) 4 %
Alo]| astrovirus7} RT-PCR WM ok o 7 H&2HY
ot (Table 1 Fx). 0|8 A& ©1FHY (dual
infection)© 2 =3} t}.

6) Astrovirus RT-PCR " 2.2 okl tjd )
18¢j| ol A} astrovirus EIA %A &2 6/184] (33.3%)
22X, A 6/61 (9.8%)2] B4R WY 5L
FHES Ve

I2YUERE AT HAR JET Lol FolE9
A A o) A astrovirus7} AL S AEdedle
RT-PCR H'§o)], EIA WhEE T} gul ey} 282
THA o2 GeER AT (Table 1 F =)

(]

U

SElvtEle) odojsl Lotol e HALE F E
o2 3l Aoly U E F= AUt Ed, 4
? A9E U4 59 F4o2 JUS 23 o
td o8 e HuEXE . ol F
4 9489 FAA rlelg a2t dAA B
rotavirus, adenovirus, astrovirus®] ¥lx o2 =
A ETHL S,

Astrovinste A 4o] a4 Solze) zols
A 3] 3¢ deicn FeAct 19904
ojFol FF), n)FO, QRO e,
3D, 71 H® Sx] o)l A astrovirusoll ] 3 1%
#de Enge] Bo] At EAAGgEHE L
g% 0|59 Huk 2ol FFBAAA 3~
10%7} astrovirusol] 2] Z o2 Yeldria B3
A, $-2lutal dolo] A astrovirusel] o g &
oF AFBGE opAlolel Bhe YET B 3
7} 2 Y 9T =231 rotavirus, adenovirus
9} astrovirusE FA AEF FU = FFo] gl
719 ¥ AFE A=sEot. =3 oAz A oA
o vhol2l 2 AEe Agele AL e wek
FHES] duzst Dt B dpdNae &
2347} 1 EH EIA Y-S AM &g onz
astrovirus®] 7o) 98%% <7 =2 AAE L

Ehf ol
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Oishi (1994'3)%=29 astrovirusS 7 & 8ol 9lo)
RT-PCR ¥Pio] AW gAY}t A&7
o &g &R} drlsctn sk & Ao
HNe dA7HA €22 71 93 il 54
B ZA 3 type 1914 type 77kA] 7} 745 RT-
PCR W€ o] §3to] Atz 4AF Bopel o)
AAA oA astrovirusE A ZE3P e o8 3 B
e v gtk € d7oM = rotavirus
RT-PCR A= QU 174 & g3l 614 E
astrovirus RT-PCR W3 -& A}l£-38lo] A& A] 29.5%
(18/614)e} 2 FAHAES AT

B AFE AL AFste AT A 34
2 HLT 977G ote QAR A NA astro-
virus RT-PCR WY 3} astrovirus &4 S A &35=
7+ BIA & AHESA o] F kx| 9] GA A
o} vl w3 A AR Aol

Selvetel M g HAg F F44og Loy
o JLd3te FAEANAN 71 £35] AEHE vlo)
#] 2= rotaviruso] 82, 2 t}-2-0] adenovirus® 12)
T astrovirus (B 7)) Roz 34t £ &
ol A RT-PCR " 0 & astrovirus7} & 189
(HA FFH 2= rotavirus typeS A} 3 24 S
A2 3lH) AR AN A rotavirus G1 typed (15/
161), G2 type (1/16¢])e] FAlo| HEHEZ o]
E2 0]%¥7}9 (dual infection)0 2 BEXM3l¥ 1 &
S HIER o] FHES etk 453 o).

A AAZ JdEtes Lolat 454 RNA
vhol2] o] YA E FHstnA & W& RT-
PCR o] dRixrlt o4, GZE2FAE AL
st} FUE AEshe 4 BIART A& 33 o)
333 2L o] o] 44 Abgdle <
ke o2 gof AUt

A AAZ JLE 2ot} ghxle] g R4
A] rotavirus’} 7 % A] adenovirusi} astrovirus7} o]
FoE AEHASAE FUse Aol s}

Astrovirus7} Zo}e] A AL A Al ZA 2 e}
WA getti dF 2rjde B2 SA8R &
gte}, 32 Cubitt 5 (19999)79) =Fojx WY
g Zrofoll A Eol4] F (200]) A& E & HALY
A FAE vdehll e 2971 S71skd 6% &
A& M- 1 3ol

2 B

19961 19 28 19973 38744 o) Ao g



%37 S: EIA W83 RT-PCR S o8 442 94 Bolo)A Astoviuse]) A%

T et 25 Aolsel 48 A} 24
2 493 Aot FAE F 70T BHE 614
o] ¥ A A ol A] astrovirus Y S FEEIFAZ
AH4-3 AU Y23 (EIA, Dako IDEIA kit)3}
AA-ZTEL A9t (reverse transcription-
polymerase chain reaction, RT-PCR)2] ¥l jo 2 &
A3tact.

) A AR A3 Aot 614 Az A o
A GZEFAI G FBE o] 43 EIA Yo
2 6/61 (9.8%)°l| A astrovirus7} 73 &= it}

2) A& AALR Lot Ao JA3 2 61
ol o] ¥z A o)A astrovirus RT-PCR Wl o2
18/614] (29.5%)l| A uvto]e] 22 RNAV} 7 &5
At

3) Astrovirus7} RT-PCR ¥ o2 A2 AHAL
2 4497 189 9 Fholo] AL 27| Y ~T7A7A
A3 B 3.04 Q)

4) P AT 184 2] FotEe] HY JY L=
B 6.1 o)At}

5) 4 ¥ 184 2) SholE oA 11g ) 5/184)
(27.8%), 129 91| 5/18 (27.8%)° A astrovirus7}
BRIpi=3

6) AstrivirusZ7} RT-PCR ¥ o 2 74 2% 184
o A rotavirus RT-PCR '3 22 G1 type©] 15/16
(93.8%)cl NN AEHAD, G2 type 1/16 (6.3%)
of oj At

7) Astrovirus EIA 390 §-4191 554 £ astrovirus
RT-PCR ¥4 45+ 1240 Aot

8) Astrovirus EIA 3} FAlQ) 64| = astrovirus
RT-PCR ¥4 7 $+& 6 o] At}

fad

ik
K
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