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HIGH SERUM ANTIBODY TITERS TO HUMAN HERPESV1RUS-6 
IN MELANESIAN POPULATION 
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S u m m a r y .  - IgG ant ibodies  t o  h u m a n  herpesvirus-6 w e r e  f o u n d  b y  indirect  i m m u n o f l u o r e s c e n c e  i n  t h e  
sera o f  2 9  o u t  o f  4 5  tested healthy adults from Bratislava, a n d  i n  3 3  o u t  o f  4 9  heal thy  Melanes ians  from 
S o l o m o n  Islands a n d  Papua  N e w  Guinea.  A l t h o u g h  ant ibody seroposit iv ity  w a s  s imi lar  i n  b o t h  p o p u l a t i o n  
g r o u p s  (64.5 % a n d  6 7 . 4  % ,  respect ively) ,  the  geometr ic  m e a n  titer w a s  s ign i f icant ly  h i g h e r  i n  t h e  sera o f  
Melanes ians  (p  <0.0001).  

K e y  w o r d s :  h u m a n  herpesvirus-6; serum ant ibody  titer; s e r o e p i d e m i o l o g y  

Human herpesvirus-6 (HHV-6) is distributed worldwide 
(reviewed by Lopez and Honess, 1990; Pellet et al., 1992; 
Oren and Sobel, 1992; Yamanishi, 1992). Significant dif­
ferences in prevalence of antibodies to HHV-6 were not 
found in USA (60 - 70 %) and highly developed European 
countries, e.g. United Kingdom (60 - 85 %). A somewhat 
higher positive rate (95 % )  was reported for the population 
in Japan (Yanagi et al., 1990). In contrast, a lower seropo­
sitivity reported for Malaysia (Yadav, 1990), was confirmed 
later for Malaysian Chinese (42 %) as well as for Malaysian 
Indians (35 % )  (Levine et al., 1992). In Africa, the preva­
lence of HHV-6 infection as tested by immunofluorescence 
in pregnant women was least common (20 %) and with low 
geometric mean titer (GMT) in Morocco, while in subsaha-
ran countries (Niger, Mali, Ivory Coast, Togo, Congo) the 
seroprevalence was as usual (60 - 90 %) and with higher 
GMT (34 — 229) (Ranger et al., 1991). Antibodies against 
HHV-6 were readily detected in children aged 3 - 5  years 
(61 - 95 %) with and age-dependent decrease in seroposi­
tivity and G M T  (Brown et al., 1988; Leach et al., 1992; 
Yanagi et al., 1990). Virus-specific antibody titers as deter­
mined for different geographic areas depend also on the 
methods used. By indirect IF, the antibody titers to HHV-6 
usually range from 10 to  160 (Okuno et al., 1989) regardless 
whether the strain G S  (variant A)  or strain Z29 (variant B) 
is used as antigen. By anticomplement IF or ELISA the 

antibody titers are higher, but the preparation of an ELISA 
antigen of high quality may require more sophisticated 
techniques such as affinity chromatography columns with 
bound monoclonal antibodies to the major proteins of HHV-6 
(Iyengar et al., 1991). In a survey of 500 randomly selected 
sera from healthy blood donors in USA, Saxinger et al. 
(1988) reported 81 - 97 % seropositivity by ELISA with 
titers ranging from 100 to  10,000. The majority of se-
roepidemiologic studies still relies on indirect IF using 
infected cell smears because of the ease of  preparation; the 
smears may be stained also by immunoperoxidase technique 
(Shavanas et al., 1992). 

In this study w e  compared the  antibody titers t o  H H V - 6  b y  

indirect IF in sera o f  4 9  Melanesians from Papua N e w  Guinea and 

Solomon Islands, and o f  4 5  subjects from Bratislava, Slovakia.  

Serum samples were collected from healthy adults o f  both s e x e s  

ranging in age from 2 0  - 6 0  years; the sera were  shipped o n  dry 

ice and stored at - 2 0  ° C  before testing. For indirect IF test  H S B - 2  

cells  and H H V - 6  strain GS-infected H S B - 2  ce l l s  (Ablashi  et al., 

1991) were grown in RPMI-1640 medium supplemented with 10 % 

foetal calf  serum, 2 mmol/1 L-glutamine and gentamicin ( 5 0  (J.g/ml). 

The  cel ls  were  counted tw i ce  w e e k l y  by  trypan blue  dye-exclusion 

method and the cultures were  replenished w i th  uninfected H S B - 2  

cells  to  keep their concentration at 10 6 /ml .  For  preparation o f  

smears, ce l l s  were pelleted, resuspended t o  a concentration o f  

10 7 /ml in P B S  containing 1 % B S A  and spotted onto  10-wel l  
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m i c r o s c o p i c  s l i d e  (Ce l l - l ine  A s s o c i a t e s ,  N e w f i e l d ,  NJ,  U S A ) .  T h e  
s l i d e s  w e r e  a ir  dr ied,  fixed i n  c o l d  a c e t o n e  f o r  10  m i n s  a n d  stored 
at—20 °C .  Af ter  b lock ing  with  normal goa t  serum (diluted 1:20) 

for  2 0  m i n s  the smears  w e r e  incubated for  4 5  m i n s  at 3 7  °C wi th  

test  sera diluted from 1:20 t o  1:640 w a s h e d  tree t imes with P B S  

for  15 m i n s  each ,  and finally incubated with  FITC-labelled goat  

anti-human IgG (Cape l )  diluted 1:50 and containing Evan's  blue 

at concentration o f  1 :10 ,000 .  A f t e r  three w a s h e s  in P B S  the s l ides  

w e r e  mounted  in Aqua-mount  (Lerner Labs ,  Pittsburgh, P A ,  U S A )  

and v i e w e d  in  L e i t z  ep i f luorescence  microscope .  

T o  ensure  correct and reproducible end-point  readings a c o m ­

mercial ly  avai lable  (Universal  Biotechnolog ies ,  Rockwi l l e ,  M D ,  

U S A )  standard ant i -HHV-6  serum with a titer o f  1:160 w a s  

included in e a c h  test  at di lut ions o f  1:40 (scored + + ) ,  1:160 (scored 

+ )  and 1 :640  ( scored  negat ive) .  Smears  incubated with P B S  and/or 

conjugate  o n l y  served a s  negat ive  controls.  Each staining w a s  

performed wi th  both H H V - 6 - i n f e c t e d  and uninfected H S B - 2  cel ls ,  

and, e a c h  serum w a s  repeatedly used  at  highest  and l o w e s t  di lu­

t ions  f o r  staining o f  commerc ia l ly  avai lable HHV-6- infec ted  s l i ­

d e s  (Universa l  B i o t e c h n o l o g i e s ) .  Infected control c e l l s  w e r e  

regularly c h e c k e d  f o r  presence  and absence  o f  H H V - 6  D N A  b y  

po lymerase  chain  reaction (Rajčáni  et al., 1994) .  

H H V - 6  a n t i g e n  s c o r e d  ++ s h o w e d  a br i l iant  p o s i t i v e  s ta in ing  

i n  n u c l e i  a n d  c y t o p l a s m  o f  a p p r o x i m a t e l y  1 0 - 2 0  % o f  i n f e c t e d  

ce l l s .  C e l l s  s h o w i n g  t y p i c a l  C P E  w e r e  en larged  w i t h  s w o l l e n  

n u c l e i  a n d  c y t o p l a s m .  T h e  intensi ty  o f  f l u o r e s c e n c e  scored  + 

c o r r e s p o n d i n g  t o  t h e  standard  s e r u m  d i l u t i o n  1:160 w a s  c lear ly  

d is t inct  f r o m  t h e  n e g a t i v e  b a c k g r o u n d  o f  s m e a r s  s ta ined  w i t h  PBS 

a n d  c o n j u g a t e  o n l y .  T h e  sera e x h i b i t i n g  n o n s p e c i f i c  f l u o r e s c e n c e  

w e r e  a d s o r b e d  t o  n o n i n f e c t e d  c e l l s  a n d  retested. 

Table  1. Anti-HIIV-6 s e r u m  IgG ant ibody  titers in Slovakia a n d  
Melanesia 

Geographic Sera with anti-HHV-6 antibody titer Positive/ 
origin total sera 

>640 320 160 80 40  20 <20 

Number o f  sera % 

Solomon 

Islands 

Papua N e w  

Guinea 

Melanesia 

(total) 

Slovakia 

6* 7 5 3 2 2 11 25/36 

0 3 0 2 3 0 5 8/13 

6 10 5 5 5 2 16 33/49 
(67.4%) 

0 0 0 6 6 17 16 29/45 
(64.5%) 

'Antibody titer determined b y  the indirect IF test and expressed as recip­
rocal o f  highest serum dilution resulting in specific fluorescence. Sera with 
titers <20 considered as negative. 

dies with detection ofHHV-6 DNA in extracts of peripheral 
blood mononuclear cells by PCR revealed a higher inci­
dence of detectable latent HHV-6 DNA in Melanesians 
(latency rate 24.2 % )  than in individuals from Bratislava 
(latency rate 3.5 %) (Rajčáni et al., 1994). 

Of  the 45 healthy adults from Bratislava 29 were positive 
with a titer of 20 - 80 (positive rate 64.5 %), while of the 49 
Melanesians 33 showed positive staining at dilutions rang­
ing from 20 to 640 (positive rate 67.5 %). The seropreva-
lence o fHHV-6  infection among the Solomon Islanders was 
slightly higher (69.5 % )  than that among a smaller group of 
individuals from PapuaNew Guinea (61.5 %). The antibody 
GMT of  the sera from Bratislava was 36.6 while that of the 
Melanesian sera was 257 (Table 1), a highly significant 
difference (P <0.0001, unpaired t-test). 

Levine et al. (1992) found high antibody GMT to HHV-6 
in the sera of individuals from Ghana. Though variations in 
results of  the indirect IF test may occur due to interlabora-
tory methodologic differences, we favor the interpretation 
that in some remote populations with lower hygienic stan­
dard and with higher parasitic burden, the serum IgG anti­
body levels against ubiquitous agents such as HHV-6 may 
be higher due to  intensive oral contact between adults and 
infants and higher prevalence of virus shedders. A very high 
rate of early acquisition of antibodies to cytomegalovirus 
and Epstein-Barr virus was found among inhabitants of the 
Solomon Islands and the Eastern Highlands of PapuaNew 
Guinea (Lang et al., 1977). Nevertheless, the explanation of 
this observation remains speculative. Our preliminary stu-
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