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Abstract 
During the period between April 1994 and February 1996, a total of 154 female patients 

who attented the Clinic of Female Sexually Transmitted Diseases, Siriraj Hospital with clinical 
symptoms suspected of genital herpes were investigated for herpes simplex virus (HSV) infection 
by the virus isolation method in Vero cell cultures. Swabs from ext\!rnal genital lesions and the 
cervix from each patient were collected separately and used as the clinical specimens for isolation 
of HSV. The virus isolates were identified by indirect immunofluorescence (IIF) staining of 
the infected cell cultures using polyclonal HSV -2 specific antiserum which was reactive to 
common HSV antigens for both types of viruses. Typing of HSV was performed by direct IF 
using monoclonal antibody specific to HSV-1 or HSV-2. HSV was isolated from 78.6 per cent (121 
of 154) of the cases studied; and among the infected cases, there were 47.9 per cent (58 of 121) 
in whom the infection involved both external genital lesions and cervixes, and 50.4 per cent (61) in 
whom the infection was limited to external genital lesions only. There were 2 cases (1.7%) in 
whom HSV was isolated from cervixes but not external genital lesions. Seventy-five HSV 
isolates were further subjected to typing. The present study showed that HSV-1 was accounted 
for 18.7 per cent (14 isolates), while HSV-2 took the remaining part of 81.3 per cent (61 isolates). 
The data demonstrated an increase in the prevalence of HSV -1 in genital herpes in our people. 

At present, genital herpes is the most 
common sexually transmitted diseases in Thailand 
and worldwide. Lesions typical of genital herpes 
are the presence of a crop of vesicles at the geni­
talia which progress to ulceration at late disease 
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stage. Most often local lesions are accompanied 
by inguinal lymphadenopathy, and may involve 
urethritis or cervicitis especially in cases of pri­
mary genital herpes. A considerable overlap in cli­
nical manifestation of genital herpes and other 
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genital ulcers e.g., chancroid, syphilis, lymphogranu­
loma venereum and donovanosis has been recog­
nized( I ,2). Since most of the patients attend the 
hospital after vesicles are broken into ulcerative 
lesions, laboratory diagnosis is then neccesary for 
the precise disease diagnosis. Among several labo­
ratory tecniques available, isolation of the virus in 
cell culture is accepted as the standard diagnostic 
test(3). 

Genital herpes is mostly caused by herpes 
simplex virus type 2 (HSV-2), and minor propor­
tions are attributable to herpes simplex virus 
type 1 (HSV-1). Data from various investigators 
showed that HSV-1 accounted for 4-37 per cent 
of cases of first episodes of genital herpes( 4-7). 
Investigation on HSV type specific infection in 
patients with genital herpes not only provides the 
epidemiological data, but also provides the clinical 
information. Although the clinical course of first 
episode genital herpes caused by either HSV-1 or 
HSV-2 is similar, genital herpes associated with 
HSV-2 recurs more often than that associated with 
HSV-J(6,8). And this is the reason why frequency 
of HSV -I infection in primary first episode is 
higher than that found in the reccurrent one. 
Reeves, et al reported that I 5 per cent of primary 
first episodes (no HSV antibody in acute phase 
sera) were caused by HSV-1 compared with 3 per 
cent of non-primary first episodes (present of HSV 
antibody in acute phase sera) and 2 per cent of 
recurrent episodes; and among the patients with 
HSV -2 genital herpes, the recurrent rate was 
directly related to level of neutralizing antibody in 
convalescent sera(6). Moreover, drug resistant 
HSV -2 arises more frequently than drug resistant 
HSV-1(9). 

The study herein determined the preva­
lence of HSV infection in patients suspected of 
genital herpes by isolation of the viruses in cell 
culture; and the virus isolates were then typed by 
direct immunofluorescence test using a panel of 
HSV type specific monoclonal antibodies. 

MATERIAL AND METHOD 
Subjects 

The present study was conducted on a total 
of 154 child bearing age patients who attended 
the Clinic of Female Sexually Transmitted Diseases, 
Department of Obstetrics and Gynecology, Faculty 
of Medicine Siriraj Hospital during the period 
April 1994 to February 1996. These patients were 

suspected of genital herpes as clinical symptoms 
of burning sensation, crops of vesicles or shallow 
ulcers at the genitalia were informed. However, 
history of primary or recurrent episode of HSV 
infection was not obtained. 

Specimen Collection and Processing 
A swab from an external genital lesion 

and a swab from the cervix were collected from 
each patient, and placed into separate tubes con­
taining 2-3 ml of viral transport media and carried 
in an ice chest to the Virology Laboratory, Depart­
ment of Microbiology, Faculty of Medicine Siriraj 
Hospital. The tubes of clinical samples were cen­
trifuged at 268xg for 10 minutes at 4 °C, and then 
the supernatants were harvested and kept for iso­
lation of virus which was performed immediately, 
or else the specimens would be kept at 4°C and 
tested within three days. 

Virus Isolation Method 
Vero cells were cultured in 15x50 mm 

glass-tubes using growth media containing mini­
mum essential medium (MEM) (GIBCO-New 
York), 10 per cent fetal calf serum (FCS) (GIBCO), 
100 units/ml penicillin, 100 J.lg /ml streptomycin 
and 1 J.lg /ml fungizone. The cell monolayers aged 
1-3 days were used for isolation of HSV. Just 
before inoculation with 200 J.ll of a clinical sample, 
the growth medium was replaced with 0.8 ml of 
maintenance medium (MEM plus 2% FCS) and 
incubated at 37°C. The inoculated cultures in 
duplicate tubes were observed daily for seven days 
for cytopathic effect (CPE) characteristic of HSV 
infection i.e., appearance of foci of round-up and 
refractile cells with occasionally presence of mul­
tinucleated giant cells. The infected cultures 
usually showed CPE within I -5 days after infec­
tion, and then they were further identified for 
HSV infection. 

Virus Identification 
The infected cultures were identified for 

HSV infection by indirect immunofluorescence 
(IIF) using rabbit polyclonal specific antiserum 
(Dakopatts, Glostrup, Denmark) which was reactive 
to both HSV types 

Briefly, cells from the infected cultures 
showing CPE were scraped off the glass surface, 
pelleted and deposited on microscopic glass slides. 
Then, the slides were air-dried, fixed in pre-cooled 
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acetone at -20°C for 10 minutes before stammg, 
or else the fixed slides could be kept frozen at 
-20°C until stained. 

Cell deposits on the fixed slides were 
covered with rabbit anti-HSV antisera for 30 
minutes at 37°C ; then, the slides were rinsed and 
soaked in phosphate buffer saline (PBS) for 10 
minutes, followed by a final rinse in distilled 
water. Goat-anti rabbit lg conjugated with fluo­
rescein isothiocyanate (FITC) (Dakopatts) was 
applied, and the slides were incubated for another 
30 minutes at 37°C followed by a rinse -soak­
rinse cycle as mentioned in the first staining 
step. The slides were counter stained with Evan's 
blue before being examined under a fluorescence 
microscope. HSV antigens were observed in both 
nucleus and cytoplasm, and there was no difference 
in appearance of specific antigens of both HSV 
types. 

HSV Typing 
FITC conjugated-HSV type specific 

monoclonal antibodies (Syva MicroTrak, Palo Alto, 
U.S.A.) were used to type the HSV infected cul­
tures by direct IF which employed a single staining 
step and a single washing cycle. All of the stained 
cultures could be classified either as HSV -1 or 
HSV -2 type specific infection. 

RESULTS 
Isolation of HSV from Patients Suspected of 
Genital Herpes 

Among a total of 154 lesion swab samples 
and 154 cervical swab samples used for isolation 
of HSV in Vero cell monolayer cultures, 119 
(77.3%) lesion swab samples and 60 (39.0%) cer­
vical swab samples were positive for HSV isola­
tion. All except two cases with positive virus 
isolation in cervical swab samples were also posi-
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tive for virus isolation in lesion swab specimens. 
Among 121 HSV infected cases, there were 58 
cases (47.9%) in whom HSV infection involved 
both external genital lesions and cervixes, and 61 
cases who were positive for HSV isolation only 
in lesion swab specimens. Overall, there were 121 
(78.6%) cases among 154 patients suspected of 
genital herpes who were positive for HSV infec­
tion (Table 1). 

Typing of HSV Isolates 
Type assignment of the 75 HSV isolates 

was employed by type specific monoclonal anti­
bodies. Cross reaction between type specific anti­
body and heterologous virus type was not seen. It 
was shown that HSV -2 played a major role as 
the causative agent of genital herpes, i.e., HSV-2 
took part of 81.3 per cent (61 isolates), while 
HSV-1 shared 18.7 per cent (14 isolates) of all 
isolates studied. 

DISCUSSION 
HSV infections occur throughout the 

world. The two distinct types namely HSV -I 
and HSV -2 elicit various clinical manifestations 
with different organ tropism. HSV -I is common in 
oro-facial, eye and brain infections, while HSV -2 
is common in genital infection. In other words, 
HSV-1 infection is frequently found in anatomical 
areas above the umbilicus, and HSV-2 infection 
is so in areas under the umbilicus. The reverse 
phenomenon was occasionally seen in a minority 
of cases(2,10,ll). However, prevalence of HSV-1 
over HSV-2 in genital herpes has also been reported 
by some investigators( 12). 

Based on virus isolation method, we were 
able to diagnose HSV infection in 78.6 per cent 
(121) of the 154 cases suspected of genital herpes. 

Table 1. Isolation of HSV from clinical specimens collected from patients suspected of genital herpes 
(N = 154 cases) 

Type of specimen positive for HSV Number(%) positive for HSV isolation 

Lesion swab alone 61 (39.6) 
Cervical swab alone 2 (1.3) 

Lesion swabs and cervical swabs 58 (37.7) 

Total positive lesion swabs 119 (77.3) 
Total positive cervical swabs 60 (39.0) 

Total positive cases 121 (78.6) 
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Among 121 HSV infected cases, there were 47.9 
per cent (58) in whom the infection involved both 
external genitalia and cervixes. External genital 
infection alone occurred in 50.4 per cent (61 
cases). There were two cases in whom HSV had 
been isolated from cervixes but not from lesions 
which could be explained that lesion swab samples 
might be collected late. HSV infection was not 
diagnosed in the remaining 21.4 per cent (33) of 
the subjects suspected of genital herpes which 
can be interpreted that the disease was caused by 
other etiologic agents. In addition, our unpublished 
data showed that the more sensitive technique of 
polymerase chain reaction could reveal some cases 
of HSV infection, while virus isolation method 
could not. 

There were some biological differences 
between the two types of HSV. Clinically, after 
HSV -I primary genital herpes, the disease recurred 
less frequently than that after HSV -2 primary 
genital herpes. In contrast, HSV -1 oral-labial infec­
tion recurred more frequently than HSV -2 oral­
labial infection(8, 1 0). Those findings implied that 
the risk of recurrence was dependent on both the 
viral type and anatomical site of the infection. 

HSV type specific infection in genital 
herpes has been conducted in Thailand previously. 
Yoosook, et al reported 100 per cent HSV -2 infec­
tion among 126 HSV isolates obtained from cases 
with recurrent genital herpes; while 5.0 per cent of 
HSV-1 and 95.0 per cent of HSV-2 were detected 
in 60 cases with first episode: and overall, 1.6 per 

cent of genital herpes (first episode, recurrent 
episode and asymptomatic infection) were caused 
by HSV -1 infection( 13). 

Our first study reported a prevalence rate 
of 2.6 per cent (3 of 115 HSV isolates) of HSV-1 
infection in cases collected from October 1986 to 
March 199104); and the present study showed a 
prevalence of HSV-1 infection of 18.7 per cent. 
Unfortunately, records on the history of primary or 
recurrent episodes of genital herpes in our sub­
jects in both studies could not be obtained. Never­
theless, a dramatic increase in prevalence of HSV -1 
associated with genital herpes is clearly shown. 

It is also interesting to learn that a study 
in Glasgow in cases collected from 1985 to 1987 
showed an increase in prevalence of HSV -I genital 
herpes in patients aged ~ 25 years compared with 
cases aged ~ 25 years05). There was no clear 
explanation for this change; and episode of infec­
tion was not shown in the study mentioned. 

Relying on an increase in the prevalence 
rate of HSV-1 genital herpes, it also indirectly 
reflects that oral sex practice is more common 
than it has ever been before. This finding has to 
come into consideration when an intervention 
method to control sexually transmitted diseases m 
Thailand is to come into account. 
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