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Abstract

Acute conjunctivitis (AC) viruses were isolated from 627 patients with eye infections in
Busan between 2002 and 2003 and we conducted a serological survey to characterize
their antigenic properties. In 2002, from a total of 324 specimens, 16 were virus-positive
and the isolated viruses were found to be 7 adenoviruses (serotypes 8 and 37) and 8
Coxsackieviruses (serotypes A24 and B3) and 1 Echovirus (serotype 6) that are known as
the causative agents of Acute hemorrhagic conjunctivitis (AHC). In 2003, of 303
specimens, 25 were virus-positive and Adenoviruses (serotypes 3, 4, 8 and 37),
Echoviruses (serotypes 6 and 7) and 4 untypable Enteroviruses were identified. It is a
noticeable fact that, although Coxsackievirus B3 and Echoviruses 6 and 7 were generally
known as the cause of aseptic meningitis, they were isolated from the conjunctival
swabs. The outbreak of AC occurred in Busan started in April and reached its peak for
the period of June through October. The epidemic ended in October. The virus antigens

were highly infectious on HEp-2, RD, Vero and BGM cell strains and resulted in strong
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cytopathic effects. Electron micrograph of isolated viruses showed that adenovirus was 70
nm, nonenveloped icosahedron while echovirus and coxsackievirus were small
nonenveloped, isometric-shaped viruses. To confirm the cytopathic effects, Polymerase
chain reaction (PCR) and reverse transcription PCR(RT-PCR) were carried out.
Adenoviruses had a cytopathic effect resulting in a 458bp single band by PCR and
enteroviruses resulting in 437bp products by RT-PCR in all the cell strains on gel

electrophoresis.
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Table 1. Primers of Polymerase Chain Reactions used in this study

Primers  Sequences Region Positon  Final conc.
ENTF  5'-AAG CAC TTC TGT TTC CCC GG -3 5NCR  161-180  10pmole
ENTR  5-ATT GTC ACC ATA- AGC AGC CA -3’ 5NCR  580-597  10pmole
AV3R  5-ATG TGG AAI CAG GCK -GTI GAC AG-3' Hexon partial 10pmole
AVSL 5-CGGTGG T TIT AAL GA TTI A TTG AT-3 Hexon partial 10pmole
CO, "i71olA 1097 wiekshax Az RSk
W § Y (cytopathic effect, CPE)E vl
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Table 2. Age distribution of epidemic conjunctivitis patients in Busan, 2002~2003

Year Age Total
0~10 11~20 21—~30 31~40 41-~50 51—~60 61~
2002 1 5 1 2 6 0 16
2003 1 3 3 6 3 1 25
Table 3. Number and kinds of various isolated virus from patients in Busan, 2002~2003
No. of patients
Year Kinds of viruses Total
Male Female

Adenovirus 8 3 3 6

Adenovirus 37 1 0 1

2002 Coxsakievirus A24 4 3 7
Coxsakiaevirus B3 0 1 1

Echovirus 6 1 0 1

Adenovirus 3 1 0 1

Adenovirus 4 0 1 1

Adenovirus 8 5 0 5

2003 Adenovirus 37 1 0 1
Coxsakievirus A24 3 4 7

Echovirus 6 3 2 5

Echovirus 7 0 1 1

Enteroviruses untypble 2 2 4
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Fig. 1. Seasonal distribution of epidemic conjuctivitis in Buasn. 2002 ~2003.
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Fig. 2. Transmission electron micrographs of various isolated virus.
(A): Adenovirus (B): Enterovirus
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Fig. 3. Micrographs of CPE in the virus-infected cells.
HEp-2 cells infected with no virus(A), Adenovirus(B),
Enterovirus(C), Magnification x40,

(A)

Fig. 4. Detection of PCR and RT-PCR with clinically isolated Enteroviruses and Adenoviruses.
M : Molecular size marker(100bp ladder) ; (A) A 3, 4, 8, 37 : Adenovirus serotype 3, 4,
8 and 37, PC : Positive Control (Adenovirus serotype 5), NC : Negative control(
Influenzavirus), (B) Cox A24 ; Coxsakievirus A24, Cox B3: Coxsakievirus B3, Echo 6 :
Echovirus 6, 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 , 2002~2003

NO. of Cytopathic effects
Year Kinds of viruses Symptom
outbreak | HEp2 RD Vero BGM
Adenovirus 8 6 + + + + EKC
Adenovirus 37 1 + + + + EKC
2002  Coxsakievirus A24 7 + - " + AHC™
Coxsakievirus B3 1 + + + + AHC
Echovirus 6 1 + + + + AHC
2003  Adenovirus 3 1 + + + + PCF
Adenovirus 4 1 + + + + PCF
Adenovirus 8 5 + + + + EKC
Adenovirus 37 1 + + + + EKC
Coxsakievirus A24 7 + + + + AHC
Echovirus 6 5 + + + + AHC
Echovirus 7 1 + + + + AHC
Enteroviruses untypable 4 + + + + AHC

f EKC: Epidemic Kerato-Conjunctivitis
Ak*AAHC: Acute Hemorrhagic Conjunctivitis
™" PCF: Pharyngoconjunctival fever

- 13
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