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GENITAL HERPES 

Virological Diagnosis and Antibody Response 
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Abstract. Virological findings and the serological response 
of 44 patients with clinically diagnosed herpetic infcction 
were studied. Virus identification and typing direct from 
exfoliated cells of lesions by indirecl immunofluorescence 
was compared with conventional isolation and typing pro­
cedures. The sensitivity of immunofluorescence was some­
what less than that of isolation but its specificity permitted 
direct typing of lhe infectious herpes virus type. Antibody 
response was smdied by k.inetic neutralization and indirect 
inununofluorescent anlibody assay. Patients withoul her­
pes virus type 2 antibodies in initial sera rcsponded sero­
logically 10 the iniection, while patients with preexisting 
type 2 antibodies did nol show a rise in antibody titre. 
The lack of correlation between the prcvious history and 
initial antibody status indicales the possibility of primary 
genital herpes infcctions with only minor symptoms. 

The high frequency of Herpesvirus Hominis 

(HVH) type 2 antibodies observed in cervical can­

cer patients has aroused new interest in the epi­
demiology of this virus (6, I I). The prevalance of 

HVH type 2 antibodies in normal population va­

ries considerably in different socioeconomic 

groups. Approximately one-tenth of normal adults 

have been found to possess these antibodies ac­

cording to recent studies (8, 9). The venereal 

transmission of this infection in adults has been 

well documented (reviewed in (4)). In primary 

infections the clinical picture is often characte­

rized by vesicular eruption and systemic signs. In 

recurrent forms and perhaps also in reinfections 

the symptoms may be rnilder. The lesion often 

consists of erosions which must be rapidly dif­

ferentiated from syphilis and other veneral di­

seases. Serological tests and the demonstration of 

treponemes are used to prove syphilis. On the 
other hand, a rapid and reliable demonstration 

of herpesvirus helps in the differential diagnosis 

ö-732801 

and renders the presence of venereal disease un­

likely. 

Direct immunofluorescence has been success­

fully used .in the identification and typing of 

herpesvirus from exfoliated cells (3). The indirect 

technique has been used in this laboratory for 

typing of herpesvirus isolates (to be published), 

and it was therefore of interest to evaluate the 

possibilities of this modification for the rapid 

diagnosis of genital herpetic infection. The sen­

sitivity of different cell lines for cenventional virus 

isolation was compared. Finally, the antibody re­

sponse in patients with reference to initial anti­

body pattern and clinical data about previous epi­

sodes was studied. 

MATERIAL AND METHODS 

C/i11ical material 

Patients attending the Venereal Diseases Clinic of the 
University Central Hospital of Helsinki and who had been 
clinically diagnosed as suffering from genital herpetic in­
fection were included in this study. They represented dif­
ferent phases of the illness but mosl of lhem bad had 
symptoms for few days only (Table I). The majorily of 
!hese patients were males (40 males, 4 fomales) and thcir
mean age was 29.2 years. Fifteen of them had had previ­
ous attacks.

Collection oj samples 

Samples for virus isolation were taken from lesions with 
a cotton swab and transported to the virus Jaboratory in 
balanced salt solution with I% bovine serum albumin and 
anlibiotics. Cell.s for immunofluorescence were scraped 
with another swab from lesions and dispersed on slides 
with ringed spots. After air-drying, lhe slides werc fixed 
in acetone for 5 min. Serum samples were taken at the 
first visit and a second sample was obtained from mosl 
patients 2 weeks or more later. 
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Table I. D11ratio11 of symptoms hefore exa111i11atio11 i11 

pa1ie111s wi1l1 genital l111rpes 

o. of 
patients 

a Unknown. 

Vi111s 1;0/a1io11 

Durat1on of symptoms. days
I J 4 5 6-7 8 

18 8 6 5 

In th� laboratory the swab, "ere removed from thc trnn,­
pJn medium aftcr agitation. I nro each tissue culture 
rnonolaycr tube 0.2 ml of the fluid wa, inocu lat ed. 1-our 
lypes o( cells were used during the �tudy: Human am­
nion (HA) (Bio-Cult and Flow Laboratorie,. lrvine, Scot­
land). prim,1ry human embryonic ,kin fibroblasts (HES), 
continuous monkey �idney cells ( BSC-1) and primary 
monke) kidncy cells (MK) (Flow Laboratories). Al lea" 
two diffcrcnt cell lines werc inoculated with cach ,amplc. 
Whcn a cytopathic cffcct (CPE) ,uggcsting herpetic in­
fection was observed, cells wcrc detac:hed mechanically, 
washed twice with PBS and dispcrsed on slidcs. The cells 
were fixetl wilh acctone for 3 min at + 4° nnd thc virns 
,1rain wa, typetl with indirec1 imnrnnofluorescence (P. L. 
in press). 
lm11111110//110J'esce111 s1au1111g oj smear cells (FA) 

TI1e slidcs were wa�hed for I O min in phosphate-buffcrecl 
,aline, rinsed in dis1i1Jed water and air-dried. Jn the ;,tain­
ing proce<lure. typc 1 rabbit anti!-ierum wa� use<l in a 
dilution rcac1ing witb homologous viru, only and type 2 
antiserum in a dilution 4 tirnes stronger than its hetero­
Jogous, i.e. type I titre, which reacted strongly with bo1h 
IYJJC:>. The:: t;onjugaLe wa., commercially lH'ailablc (Sevac, 
Prague) anti-rabbit gamma-globulin of swine origin with 
a Fluoresceine,' ProteiI1 ratio 1.7-3.0. Amido black was
Ll,ed a;, a counterstain. The working dilution containcd 
4 units as determincd from plateau titre in checkerboard 
titrations. Cells giving a positive reaction with only type 
2 antiserum were rcgarded as infected with type 2 virus 
and cells positive witb bolh scra as infected wi1h type
L virus. 
A tllibody titralio11s 
A micromodification of the complemc111 fixation tech­
nique (CF) was used with 1ype I virus antigen.

I mmunofluorc,cent assay ( I FAT) for type-specific J,er­
pc, vin" antibodies has been c.lescribcd (I).

For neu1raliz.ing antibody titration (NT). ,erial two­
fold dilution, of heat-inactivatcd pa1iem,' ,era w,rc in­
cubated with abo111 400 plaque-forrning units (PFU) d 
reference type I and 1ype 2 virus strains (I) for I hour 
ut roorn tcrnperature. From each dilution the suniving
vir-u� wa� a:-,:::.aycO in <.:ultures of Vc-n, cell�. VHu-.. in• 
cubatcd "ith normal rabbit ,crum was us�d a, a c,imrol. 
A pN-value (neutraliLing capacity) '"" calculatcd ac­
cording 10 thc formula pN = logA � loglogV0 V ( 12) .-here
V j� the nmount of :,.urvivinp. vin1, incubated w11h JXI-
Acrn D1-m1C1to1•1•11e1 (Srocldw/111) 5J 

lien,, serum. V .. the amount of ,urvivinJ! vi rus inc11ba1ed 
\\ ith normal rabbit ..,erum and A the dilution of the 

serum. For each dilution a pN value wa, calculated and 
thc mean value wa, the pN value of the ,crttm. 

The type of antibody wn, t.lctermint:cl :.t<.:cording to 
Nahmia, et al. (5) by calculating a pN differcnce pN I 
- pN2. where pN I means thc ncutrnhzing capacity of the 
serum w1th 1ypc I virus and pN2 with type 2 virus. A 
value < 0.05 indicaic, 1ype 2 antibotlies. 

With 11-' Al. and index 
log type 2 t'.tre 100) 85 log 1ypc I t nre . 

indicated typc 2 antibodies, while I , 85 tndicated 1ype 
I anlibodic, (JO). 

RESUL TS 
Clinical mani/esw1iom 

The clinical manifestations of probahle genital 
herpes in lhe pre,en1 series are shown in Table II. 
In the majority of patients a group of erosions 
was present. In seven cases these wcre combined 
with regional lymphadenitis or fever. Tn two cases.
vesicles were present 9 and JO days after the onset
of symptoms. In most cases. however, the vesicles
were rupturcd very early-in 15 patients erosions
were the only manifestation of the clisease even
1 to 3 days after the onsd of symptom!>.

Virus isolation.i 

From the patients, 30 herpe!> virus strains were 
isolated. These 30 strains together with 26 other
herpes virus slrains from patients with various
cutaneous infections were isolated with the same 
technique. This permitted the comparison of the 
sensitivity of the cell types used. HA. HES and 
BSC-1 cells were equally sensitive, while MK was 
definitely less sensitive (Table 111 ).

Twenty-seven of the strains isolated from pa­
tients with genital herpes were of type 2. From 
one patient type l virus was isolated from a penile 
lesion. In addition, rwo type I strains were iso­
lated from a patient wilh simultaneous outbreak 

Tablc TT. Dis1ributio11 ol c/inica/ 111a11iles1a1io11s in 

patie,,rs with genital herpes 

V, ,esicles; F, erosions; L. lymphadenitis: F. fevcr: P. panules 

No. of 
patients 

Manife,rntions 
V VF \It:: 

8 

E 

19 

EL LF p 

5 2 



of herpetic erosions on forehead. moulh. and 
penis. The strains from forehead and moulh were 

type I while the penile strain was type 2. 

Sensitivi t _1• and specificity of 

F A technique 

Adequate samples for both isolation and F A 

staining were obtained from 35 of the presenL 44 
patients. From 14 patients with vesicles as a 
clinical sign of the disease FA and virus isolation 

were positive in 8 and I O cases. respectively. In 
patients with only erosions a� the local sign of the 
disease. FA was positive in 8 out of 19 cases and 
virus i�olation was positi,·e in 18 out of 22 ca�cs. 
In two cases FA was positive but isolation nega­
tive, although serological evidence of herpesdrus 
infection was obvious in hoth cases. From non­
vencreal paricllts stuclicd at the same time, 35 pa­
tients were positive with both techniques; FA 
was negative in 25. lhough virus coulc.l be isolatec.l. 
and in '-) cases FA was posiLive and isolation nega­
tive. These re.5L1lts show that the sensitivity of 
FA is about one-third smaller than the conven­
tional isolation technique (Table JV). 

FA seems to be quite efficient in the differenti­
ation between types l and 2: only in one case out 

Table 11 I. Co111parative se11sitivi1y of cell lines used 
for primary isofarion 

Cell lines 
inoculated 
I / 11 

HA/ HESa
HA/ BSC-l 
BSC I/ HES 
MK / Otherb 

Positives 
I / Il 

7 I 8 
22 / 23 
l 5 / I 6
s I 9

a For abbreviations. see text. 
b F.ither HA, HES, or BSC I. 

Table l V. /111111u11off11oresce11t demonstration of herpes­
virus from exfofiated ceffs (FA) compared with virus 

isolation in patie111s with ge11ital and other herpes 

i11fectio11s 

FA- Isolation-
positi1e positive 

Patients Il ( 00) ( "•) 

Genital herpes .15 48 77 
Other, 69 64 87 

T1Lre in 
second 
serum 
somple 

64 ~ 
I 

32� .. 

16 "1' a. 

8 ., 

a 

B 16 32 

Genital herpes 67 

64 128 

T,cre in f1rst serum sampte 

Fii: . I. Co,nplernent-fixjng HVJ T antibo<lie, in pairc<l ,er� 
of pa1ient, with genital herpes. 

of 15 clicl FA give a fal:;e type when compared 
with the suhsequent typing of the isolate. 

An1ibod_,, tiirations 

Jn the initial serum samples, 46% of the patienrs 
were seronegative wilh CF. With !FAT the num­
ber of seronegatives was smaller: only 11 % clid 
not react with type I virus infected cells at a 
dilution of I/ 10. while 22 % were negative with 
type 2 infected cells. However, some of the first 
serum samples were taken more rhan 5 days 
after the onset of symptoms. If these are omitted, 
the percentage for seronegative patients with CF 
was 56 % , wilh IF A T type I 24 % , and type 2 
43%. 

Less than one-fourth of patients showed a sero­

conversion with lhe CF lechnique. 17 patients hacl 
constant titre and 4 remainecl seronegative. With 
lF AT the number of seroconversions was the 
same as with CF but in addition 5 patients showed 
a significanl increase in titre. All patients had 
herpes virus antibodies in their convalescent sera. 
thus demonstrating the greater sensitivity of this 
technique compared with CF (Figs. 1 and 2). 
Four of the 5 patients with no initial H VH anti­
bodies had a type 2 antibody response (Table V). 
From I patient both type I and type 2 viruses 
werc isolated. He hacl a history of previous ariacks 
in spite of the absence of herpes virus antibodies 
in his initial serum sample. When measured wirh 
J FAT. he developed a type 1 antibody pattern, 
while with neulralization his antiboc.lie� coulcl be 
considered as type 2. 

Nine patients had initial type 2 antiboclies 
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Titre in 
5econd 
serum 
sampl2 

40 T • 

10 20 40 80 160 320 

Titre in firn serum so.mple 

Fig. 2. lmmunofluorescem HVH type 2 
paircd sern of patients with genital herpes. 

antibodies in 

(Table VI). In only one of them was a significant 

increase in titre observed. 

ln the 9 patients with type I initial antibodies, 

7 showed a significant increase in IFAT type 2 

antibody titre. Two had no significant change in 

titre and from these, evidence of type I virus in­

fection was obtained (Table VII). 

Correlation between previous history and 

clinica/ and serological data 

Fifteen patients had had previous attacks and 2 
of them lacked initial HVH type 2 antibodies. 

Both these patients had a seroconversion <luring 

Table V. Antibody titre in acute and convalescent sera 

oj 5 patients with a seroconversion 

IFAT I I mmunofluorescenl antibody titre witl1 type J; 
!FAT 2= Jmmunofluorescent antibody titre wilh type 2; 
pN l-pN2 = neutr alization capacity difference between type 
I and type 2 virus 

Patient no. IFAT I IFAT 2 pN1-pN2 

4 <JO <10 
10 40 -0.3 

18 <10 <10 
320 160 -0.1

31 <10 <10 
20 160 -0.9

44 <10 <10 
20 80 -0.6 

22 <10 <JO 
160 40 -0.3° 

a From ihis patient bolh type I and typc 2 viruses were 
isolated. See text. 
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Table VI. Antibody titre in acute and co11valesce11t 
sera of patients with initial type 2 antibodies 

pNl-pN2 <0.05 and/or log IFAT type 2/log !FAT type 
100 > 85 

Patient no. !FAT l a IFAT 2 

2 160 80 
80 160 

6 40 40 
80 80 

15 40 80 
40 160 

19 160 80 
80 80 

21 20 80 
80 320 

26 80 160 
80 160 

39 40 160 
80 160 

41 160 320 
160 320 

45 80 160 
40 80 

" For explanation, sec Table V. 
b n.d.=not done. 

pNl-pN2 

-0.2 
0.2

-0.0 
-0.1
-0.I 
-0.J
-0.2
-0.2
n.d.b 

n.d.

n.d.

n.d.

n.d.

the illness. Clinically, one of them had a vesicular 

eruption combined with fever, but in the other, 

only erosions without any additional signs were 

observed. 

Table VII. Antibody titre in acute and convalescem 

sera oj patients with initial type 1 a11tibodies 

pNl-pN2 >0.5 and/or log1FATtypc2/loglFATtypelx 
100<85 

Patient no. !FAT I IFAT2 pNl-pN2 

5 40 20 +0.5
40 80 +0.2 

10 160 20 + 1.3 
160 80 +0.8

11 20 10 n.d.
40 160 

14 10 <JO n.d.
40 80 

16 160 80 +0.7"
160 80 +0.7

17 40 10 +0.8
40 40 +0.6 

25 80 40 +0.6° 

160 20 -'-0.6 
32 20 <10 n.d.

40 40 
38 10 <10 n.d. 

40 80 

a From this p atient type virus was isolated. 
° From this patient typc 1 virus was dcmonstr ated with FA 
from lesion. 



Nine of the patients with no history of previous 

attacks had type 2 antibody pattern in their ini­

tial serum. Vesicular eruption was observed in the 

genitals of 4 of them. Only 2 of the 5 patients 

with erosive lesions had regional lymphadenitis. 

DISCUSSION 

Indirect immunofluorescence offers two definite 

advantages in the diagnosis of HVH infections. 1t 

can be used in the identification and typing of 

the isolated strains, and for the physician, the 

rapidity of Lhe diagnosis direct from exfoliated 
cells is of great value. The efficiency of this me­

thod is very much dependent on the amount and 

quality of the cells obtained (3). In our study the 

samples were taken by the physician. FA techni­

que sensitivity was about equal to the conven­

tional virus isolation technique in patients with 

vesicular lesions but in patients with erosive ma­

nifestations of the disease, virus isolation was de­

finitely more sensitive than the FA technique. 

Inadequate number of cells in smears probably 
explains the inferior sensitivity. This technique is 

so simple, however, that with repeated samples 

the loss of sensitivity could possibly be compen­
sated. 

Positive identification of syphilis can, in the ear­

liest stages of the disease, be achieved only by the 

demonstration of treponemes. The demonstration 

of herpes virus with the FA technique makes a 
rapid diagnosis possible in herpetic infections and 
helps to exclude syphilis. 

A specificity of high degree can be achieved 
wilh FA techniques. In series of experimentally 

infected mice and clinical patients, Nahmias et al. 

(5) obtained a correct typing in 91 % with di­

rect FA. In the current study a similar specifi­

city rate was observed with an indirect technique.

Although the identification of herpes virus antigen

is sufficient for the differential diagnosis of her­

pes genitalis from venereal diseases, the identi­

fication of type 2 antigen is important from the

epidemiological point of view. It also has impor­

tant implications in neonatal herpetic infections,

where the identification of HVH type 2 in en­

cephalitic newborns warrants the use of systemic
)DU treatment (7).

The role of pre-existing HVH antibodies in the 

protection from heterotypic infections and rein-
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fections is difficult to evaluate. Herpes can be 

inoculated into patients with preexisting antibo­

dies (2). On the other hand, patients with a latent 

herpes infection can have undetectable antibody 

levels, as evidenced by the patient with a simul­

taneous outbreak of multiple herpetic lesions in 

this series. In a material of 122 cases with genital 

herpes, Nahmias et al. (5) found one-third of pa­
tients without initial herpes antibodies. Rawls et al. 

(9) found the same proportion of seronegatives

by neutralization technique. In our material the

proportion of patients without initial herpesvirus

CF antibodies did not differ from the normal po­
pulation. Also, with the more sensitive lFAT

technique the number of seronegative patients was
comparable to the normal population (P. Leinikki,

0. Pettay, 0. Widholm: unpublished observa­

tions). These results suggest that patients con­

lracting clinically diagnosed genital herpes have an

antibody pattern similar to that of a normal po­

pulation of the same age. This speaks in favour

of the view that initial HVH antibodies do not

afford protection from genital herpetic infection.

The serological response in patients varied de­
pending on the antibody status in their initial 

serum sample. All patients with a seroconversion 

presented a type 2 antibody response by neutraliza­
tion technique. On the other hand, most patients 

with initial type 2 antibodies had a constant titre. 

The patients who initially had type l antibody 

pattern had a demonstrable increase in antibody 

titre <luring a HVH type 2 infection. This could 
be demonstrated with !FAT, where the type l 
titre mostly remained constant in spite of a four­
fold or greater increase in type 2 titre. 

Only partial agreement was obtained between 
the anamnestic information of previous history of 

genital herpetic attacks and the serological re­
sponse. One-third of patients with no history had 

a type 2 antibody pattern in their initial sera. 

Furthermore, the mild clinical forms observed in 

patients with seroconversion seem to indicate that 

a primary herpetic infection of the genitals may, 
in the adult, be clinically very mild or possibly 

even remain unnoticed. 
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