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Isolation and Characterization of Causing Viruses from Acute Conjunctivitis Patients During Year
2001 to 2003. Kyung-Soon Cho*, Seong -Hwa Choi, Seong-Joon Kim, Nan-Sook Han, Hyun—Chan Kim',
Yun-Seok Lee’ and Sun-Mee Park Institute of Health & Environment, Busan 613-806, Korea, 'Kim Eyeclinic,
Busan 609-404, *Saevit Eyeclinic, Busan 613-120, Korea, *Faculty of Food Science of Biotechnology, Pukyung
University, Busan 608-737, Korea — Viruses causing acute conjuntivitis were isolated from 675 patients
carrying eye infections for year 2001 to 2003 in Busan reagion and their antigenic properties characterized
by a serological survey. In 2001, adenoviruses (serotype 8) were found in 5 of 48 cases. In 2002, the
isolated viruses were 7 adenoviruses (serotype 8 and 37), 8 coxsakieviruses (serotype A24 and B3) and
1 echoviruses (serotype 6) from 324 specimens that are known as the causative agents of acute
hemorrhagic conjuctivitis (AHC). In 2003, 25 case of 303 specimens were 7 adenoviruses (serotype 3,
4, 8 and 37), 7 echoviruses (serotype 6 and 7) and 4 untypable enteroviruses. Although coxsakievirus
(serotype B3) and echoviruses (serotype 6 and 7) were generally known as causative agent of aseptic
meningitis, it hasn't been reported until now that they were isolated from the conjunctival swabs. The
out break of AC was observed from April to October in Busan. These isolated viruses showed a strong
cytophatic effects on HEp-2, RD, Vero and BGM cell strains. Analysis of electron micrograph of those
viruses showed that adenovirus consists of a 80 nm diameter and nonenvloped icosahedron and then
echovirus and coxsackievirus were small nonenveloped and isometric-shaped viruses. Adenovirus
showing a cytophatic effect was resulted in a 458 bp single band by PCR and echovirus, coxsackievirus
and untypable enterovirus were detected a 437 bp products by RT-PCR.

Key words — epidemic keratoconjunctivitis, acute hemorrhagic conjunctivitis, pharyngoconconjunctival

fever, Coxsackievirus B3, Echovirus 6
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PCR (Polymerase chain reaction)

Azey g371 veld A Eujekd o g2 B enterovi-
ruses®] 749 Tri-reagent (Molecular research Center Inc.
USA) = viral RNA extraction kit (Qiagen, Germany)&
o|§ 3] RNAS %2341 7} uholel f478 ZE7]
98 & primerE ©] 83 (DNAE 43 thd PCRE

4839 th. Adenoviruses®] 7-¢- Tri-reagent £+ DNA
QlAamp blood mini kit (Qiagen, Germany)g ©]&3lH9
DNAZ %33 t¢ PCRS 2:3351¢ich Zzhe] PCR ¥+-g
d(template, ANTP mixture, & ¥3F2] primers, 10X PCR
buffer, Taq polymerase)$ thermal cyclerg o] &3t 5%
& & PCR AE2 0.1% ethidium bromide’} H7F @ 2%
agarose gelo] A7]4 5% § 54 bandE #A3 G} 13
I ‘%‘—?4 3t enteroviruses 2 adenoviruses®] B E A

& THRAGTFY 935} Reverse transcription %
nested PCRE $]3] A% primer sets= enteroviruses2] 7
2 ENTF¢ ENTRE, adenoviruses?] 7-$-+= AV3R3¥} AV5L
& 7h2} AL§5hg{TH(Table 1).

Zn ¥ 1g

HlolzyjA Eal
20019 1228 20039 129744 B9 g 57) WY
M AT 2UAE 67540 E NFZ2H F4 467
(6.8%) 0.2 20013l = MA 484 F 57, 2002d oﬂL AA
3247 % 167, 20039 &= 3037 & 2570] o2 By
o] #el&L 77 104%, 4.9%9} 83%Z Uetkth H“@ ik
Y= 104 ©]37} 67(13.0%), 11~2047} 8A(17.4%), 21~
3047} 571(10.9%), 31~40M)7} 573(19.6%), 41~5047} 82
(17.4%), 51~6047} 9A(19.6%), 614] o]Ato] 1A (22%) 0.2
100) 28 S0h7HA) n2A BEsP o fopdl 604 o4
JME W stArHTable 2). AR L& Faps} 259 (54%),
oqzm 219 (46%) .2 FinlE 1.2:10]¢l T} 20010 #2)
394 Atde] golntolg A+ adenovirus 80) 540]9]

al

O

Table 1. Primers for Polymerase Chain Reactions used in this study

Primers Sequences Region Positon Final conc.
ENTF 5-AAG CAC TTC TGT TTC CCC GG -¥ 5NCR 161-180 10 pmole
ENTR 5-ATT GTC ACC ATA AGC AGC CA -¥ 5’NCR 580-597 10 pmole
AV3R 5-ATG TGG AAI CAG GCI GTI GAC AG-¥ Hexon partial 10 pmole
AV5L 5-CGG TGG TGI TTI AAI GGI TTI ACI TTG TTC AT-3' Hexon partial 10 pmole
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Table 2. Age distribution of epidemic conjunctivitis patients in Busan, 2001~2003

Year Total
0~10 11~20 21~30 31~40 41~50 51~60 61~
2001 4 0 1 0 0 0 5
2002 1 5 1 2 6 0 16
2003 1 3 3 6 3 1 25
o} 2} 200230 RelE dduto]# A9 AL, adeno- 10
virus 80] 67, coxsackievirus A247} 72082 FF & o]Fg) ot 72001
t}. 200339+ adenovirus 8°] 57, coxsackievirus A247} 7 sl E;ggz
A 183 echovirus 6°] 57, enteroviruses untypbleo} 42 71
©. 2001, 200249 B3] 2003d9] A Yoluolere F ol
27} Thokat 78S B QTHTable 3). o5 #a)® U<lujol Total |
#20] 2001, 20029 9) 98 EFE 6Yo]A 9U7tx| s}y patients
AT WS sgov), 690 Z7hete 7, 880 ZAsAT |
7h oA 99l ) hebiteh Tt 2003 9] A oo q
490 72(17.0%), 62 87(195%), 720l 77(17.0%), 82 2
o 57(122%), 920 134(31.7%), 10€] 18(24%)0.2 & '
ol— .
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s A% BATHFg 1),
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orA AxolA Halg dolnfo]d Ak 2001, 2002 T o=
oo} LA gl HA47A e Aeduho] 22 adeno-
virus 8 - 379 FAEYA ARG A whol 22 coxsack-
ievirus A247}F A E T 0|9 tlEo & FFddMe A&
742 Baslo] A & Coxsackievirus B39} echovirus 6%
2ol AE3Y ). 200330 = adenovirus 3 - 4 - 83} 37,

Table 3. Frequency of prevalence and kinds of variously
isolated viruses from patients in Busan, 2001~2003

Frequency of

Year Kinds of viruses prevalent patients Total

Male  Female
2001 Adenovirus 8 1 4
Adenovirus 8
Adenovirus 37
2002 Coxsakievirus A24
Coxsakiaevirus B3
Echovirus 6

Adenovirus 3
Adenovirus 4
Adenovirus 8
Adenovirus 37
Coxsakievirus A24
Echovirus 6

Echovirus 7
Enteroviruses untypble

2003
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Fig. 1. Seasonal distribution of epidemic conjuctivitis in Buasn.
2001~2003.

coxsackievirus A24, echovirus 6 - 7 12] 1l enteroviruses
untypables-o] ginte]g 22 Fe]= 9ot 2002d 3 2003
o] 229 coxsackievirus B3¢} echovirus 6-& A F74A] H4
tEs fFEATle ddbtolel 2z de @A e, vt
oz x4 AUEAE FHAYE dAFZN FEle A7
7hA AFEsIT} ©l o] echovirus 69 FAAE T 7} 20021 o)
H3] 2003d0] A e goz A&HQ #Hol 878
ot 2 ¥ dtolel2 A A & ¢ AxHHan
+ Fig: 23} Fig. 3o WeEb It} Adenovirusesw 3 5to] ¢
o0 80 nm 27|12 FaH g3 Feino e A 4
718 Fe € Uehi 1 2[1], Enterovirusese] Jejha 4
& 3717} o}F & 30~35 nme] FE o]l enveloper} {
£ icosaheadral 2.2 A& A picornaviridaed] E3&
ehuiiciie]. Az a3g $Esy] siA RD, HEp-2,
Vero @ BGM M E 5o £2|® Zt2+9] nlo] 28 HET 2
I} Table 4048} o] echovirus, coxsackievirus, entero-
viruses ¥ adenovirusest EE M EZFAA s N Eyd
&7} Vet Adnovirusest TR 40 RUko g A X7}
Ads= P93, enterovirusess A X7} &3 1 2138}
T gu o AXYd aRE el lhFig 3). AlZwW &
H7h & AEGAE A3 PHol wef DNA 2=
RNAE F%3 ¥, RNATZ DNAE 4% & PCRE &
3t 1 A3, echovirus 6, 73 coxsackievirus B3 1g]



Fig. 2. Transmission electron micrographs of variously isolated

virus in conjuntival swab.
(A): Adenoviruses, (B): Enteroviruses

Journal of Life Science 2004, Vol. 14. No. 4 623

1L coxsackievirus A24, enteroviruses untypable-Z Z 5 437
bpollA] & bands} 291592, adenovirus 3 - 4 - 83}
37:& 458 bpoll Al Eo] el ¢ band7} A% 5 A hFig. 4).
B g 479 34 299 ddntels 29 serotyped 7Y
BAATY vholef s Ao st} B - FHFA.

HIOIHAY O AfoFAL

F4 HAAA EE ddvtelzizE A d(Table 4)
£ 200132 adenovirus 8o} 93t #3442t A A (EKC)RH
H

I st o, 200239 A9 FA AL E(EKO) Y F
A& ATE(AHC)o] UElgth. Adenovirus 8 - 373 0
2 Q% P4 ZHA(EKO) S BT ¢F Fol #ysiy &
Z ottt e A9E AN, FFE o e A5
gl B B Fol S0l B A vest WY 2
Ndle $8, $559 55 B2 v5F 574 F4o v
Ehuba, et Aetel 7H 2ol A X & At vt

Fig. 3. Micrographs of CPE in the virus infected cells of cell culture.
HEp-2 cells infected with no virus (A), Adenoviruses (B), Enteroviruses (C), Magnification x 40.
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Fig. 4. Detection of PCR and RT-PCR with clinically isolated Adenoviruses and Enteroviruses.
M: Molecular size marker (100bp ladder); (A) A3 - 4 - 8 - 37: Adenovirus serotype 3 - 4 - 8 and 37, PC: Positive Control
(Adenovirus serotype 5), NC: Negative control (Influenzavirus), (B) CA24; Coxsakievirus A24, CB3: Coxsakievirus B3, E6:
Echovirus 6, E7: Echovirus 7, PC: Positive Control (Coxackievirus B3 ATCCVR-30 Nancy strain), NC: Negative control

{Influenzavirus).
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Table 4. Characterization of epidemic conjuctivitis in Busan, 2001~ 2003

. . No. of Cytopathic effects
Year Kinds of viruses Symptom
outbreak HEp-2 RD Vero BGM

2001 Adenovirus 8 5 + + + + EKC
Adenovirus 8 6 + + + + EKC
Adenovirus 37 1 + + + + EKC

2002 Coxsakievirus A24 7 + + + + AHC™
Coxsakievirus B3 1 + + + + AHC
Echovirus 6 1 + + + + AHC
Adenovirus 3 1 + + + + PCF~
Adenovirus 4 1 + + + + PCF
Adenovirus 8 5 + + + + EKC

2003 Adenovirus 37 1 + + + + EKC
Coxsakievirus A24 7 + + + + AHC
Echovirus 6 5 + + + + AHC
Echovirus 7 1 + + + + AHC
Enteroviruses untypable 4 + + + + AHC

*EKC: Epidemic Kerato-Conjunctivitis.
**AHC: Acute Hemorrhagic Conjunctivitis.
***PCF: Pharyngoconjunctival fever.
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