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Summary. — T h e  first f i n d i n g  o f  a n t i b o d y  t o  h u m a n  T - l y m p h o -
t r o p i c  v i r u s  t y p e  I i n  Austra l ia ,  speci f ica l ly  in  A u s t r a l i a n  A b o r ­
igines, is reported. The  overall results suggest  t h a t  this  is  a n e w  
area t o  be  added t o  the  known endemic  areas for this  virus. 
Ant ibody  prevalence in each of  t w o  wide ly  separated areas w a s  
found t o  b e  approximately  10% in 1977. a n d  in one  o f  these  
areas this  had increased t o  approximate ly  3 4 %  in 1984/86. In  
th i s  area n o  ant ibody  t o  th i s  virus w a s  deteeted in children under 
4 years  o f  age.  
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H u m a n  T-lymphotropic  v irus  t y p e  1 ( H T L V - I )  is the  causat ive  agent o f  
adul t  T-cell l eukaemia/ lymphoma ( Ä T L )  ( T a j i m a  a n d  T o m i n a g a ,  1985) a n d  
h a s  b e e n  l i n k e d  t o  t h e  i n y e l o n e u r o p a t h y  tropica l  s p a s t i c  paraperesis.  S e r u m  
a n t i b o d i e s  t o  H T L V - 1  are c o m m o n  i n  i n d i v i d u a l s  in South-west  J a p a n ,  
p a r t s  o f  A f r i c a  a n d  t h e  Car ibbean  bas in.  T h e  finding o f  s u c h  a n t i b o d y  i n  
E u r o p e  a n d  t h e  U.S.A. a p p e a r s  t o  b e  rare  ( G o u d s m i t  et al., 1987: W i l l i a m s  
ft al., 1988). W h i l e  a n  a b s e n c e  o f  a n t i b o d y  t o  HTLV-1 in N e w  Z e a l a n d  h a s  
b e e n  reported  (Redely  et al., 1987), a s u r v e y  i n  t h e  E a s t  Sepik region o f  
P a p u a  N e w  G u i n e a  i n d i c t a t e d  a n t i b o d y  t o  HTLV-1 i n  2 4 %  o f  t h e  a d u l t  sera 
tested ( K a z u r a  et al., 1987). Conf i rmat ion  o f  a n t i b o d y  t o  HTLV-1 i n  a d u l t s  
in I 'apua  N e w  G u i n e a  w a s  p r o v i d e d  b y  Br ind le  et al. (1988). together  w i t h  
t h e  finding such a n t i b o d y  in sera f r o m  a n u m b e r  o f  i s lands  i n  t h e  Pacif ic  
Ocean. A m a x i m u m  preva lence  o f  1 9 %  w a s  reported,  f r o m  V a n u a t u  (Brindle  
el. al., 1988). W o r l d - w i d e  s t u d i e s  o n  t h i s  v i r u s  are  c o n t i n u i n g  a n d  h a v e  been  
intens i f ied  t o  t r y  t o  i d e n t i f y  al l  e n d e m i c  areas  (Lev ine  et al., 1988). 

E x t e n s i v e  s t u d i e s  o f  HTLV-1 i n  J a p a n  h a v e  i n d i c t e d  n o t  o n l y  a w i d e  
d i f f e r e n c e  in preva lence  o f  a n t i b o d y  in d i f f e r e n t  p a r t s  o f  J a p a n  b u t  a d i f ­
ference between villages on the  same  island (Tajima  et al., 1987). In this  
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s tudy  villages were classified as  low (with < 1 5 %  of adult  sera positive for  
HTĹV-1 antibody), medium (15 — 3 5 %  positive) or high ( > 3 5 %  positive). 
W e  have detected antibody t o  HTLV-1 in sera from Aborigines in Australia 
but  not in sera from Europeans. W e  report here on the age distribution of 
HTLV-1 antibody in two widely separated populations of Aborigines, and 
also the detection of antibody to HTLV-1 in sera from Indonesia b u t  not 
in sera from Niue. 

Materials and Methods 

For testing for HTLV-1 antibody t h e  HTLV-1 E L I S  A and HTLV-1 Western  blot  k i t s  m a d e  
b y  Dn Pont  (U.S.A.) were used.  475 Aboriginal and 61 European sera  were  obtained a s  a resul t  
of a n  extensive medical audi t  in the  Fitzroy Crossing area  of the nor th  of Western  Aust ra l ia  
in 1977. 178 Aboriginal and 60 European sera, collected f r o m  individuals in hospital  f o r  a v a r i e t y  
of reasons in 1977 in Central Austral ia,  approximately  1000 k m  to  the  south e a s t  of Fitzroy 
Crossing, were  also tested.  Approximately  equal  numbers  of sera  f r o m  males  a n d  females  f r o m  
both  the  Fitzroy Crossing and Central Austral ian areas  were used.  A s  b o t h  groups of sera  were  
collected prior t o  the  first reported case of A I D S  in Aust ra l ia  (1982) t h e y  are  presumed t o  b e  
HIV-1 antibody negative,  obviat ing  the  need f o r  checking them f o r  potential ly  cross-reacting 
H I V  antibodies. 

Parasite infestation of the  individual h a s  been shown t o  effect  the  levels  of se rum HTLV-1 
antibody detected (Tajima a n d  Tominaga, 1985; Kazura  et al1987), necessitating t h e  f u r t h e r  
use  of Western  blot  analysis  f o r  confirmation of ant ibody posi t iv i ty .  Paras i te  infestion is rela­
t ively  widespread amongs t  t h e  r u r a l  Aboriginal  popula t ion  i n  Aus t ra l ia .  Sera  were  ini t ia l ly  
considered a s  posi t ive if t h e y  reac ted  in t h e  E L I S A  t o  a level equ iva len t  t o  o r  g r e a t e r  t h a n  t h e  
posi t ive se ra  suppl ied w i t h  t h e  k i t .  T h e y  were t h e n  checked b y  Wes t e rn  b lo t ,  w i t h  t h e  W e s t e r n  
b lo t  ac t ing  a s  a cal ibrat ion s t a n d a r d  fo r  t h e  E L I S A .  

A total of 80 Central Australian Aboriginal sera aga in  f r o m  individuals  i n  hospi ta l  f o r  a v a r i e t y  
of reasons,  b u t  collected m o r e  recent ly  i n  1984 a n d  1986, were a lso  t es ted  f o r  H T L V - 1  a n t i b o d y .  
A s  well 150 sera  f r o m  t h e  J o g j a k a r t a  a r e a  of Indones ia  (collected 1978/1979), a n d  20 se ra  col­
lected i n  1983 f r o m  t h e  Pacific is land of Niue  were t e s t ed .  

Results and Discussion 

The  age distribution a n d  percentages of Aboriginal sera giving positive 
reactions for  HTLV-1 ant ibody are shown in  Tables 1 a n d  2, for  sera col­
lected in 1977 f rom t h e  Fi tzroy Crossing area a n d  Central Australia respect­
ively. HTLV-1 ant ibody positive sera tes ted in Western blots reacted t j r pi-
cally for  such sera (Fang  et al., 1988), a n d  examples of a range of such 
reactions are shown in Figure 1. A reaction with a t  least b o t h  of t h e  HTLV-1  
proteins p i 9  a n d  p24 was  considered necessary t o  call a serum positive f o r  
HTLV-1 ant ibody.  

F r o m  Tables 1 a n d  2 i t  can be seen t h a t  ant ibody t o  HTLV-1  is present  
in bo th  of t h e  widely separated Aboriginal populations. Overall prevalences 
were t h e  same in both ,  wi th  approximately 16% of sera f rom t h e  F i tz roy  
Crossing area positive a n d  also approximately 16% f r o m  Central Austral ia 
positive. However,  if t h e  relatively larger number  of infants  below t h e  age 
of 4 in t h e  Central Australian population sample is n o t  t aken  into  account ,  
bringing this  sample more in to  line wi th  t h a t  f r o m  t h e  F i tz roy  Crossing 
area, t h e  prevalence for  t h e  Central Australian area is increased t o  approxi­
mately 20%.  N o  clear difference in t h e  prevalence of HTLV-1  an t ibody  
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Tablo I. Prevalence <if antibody to HTLV-1 in Aboriginal  sera collected in the \ o r t h  
(Fitzroy (>ossln(| area) o l  Western Austral ia in 1!»77 

A g e  (years) < 4  4 - 1 0  1 1 - 2 0  2 1 - 3 0  3 1 - 4 0  4 1 - 5 0  5 1 - 6 0  > 6 0  

ť o r  cent o f  nora 
posit ive 33  23 10 7 14 22 32 20 

Number of soru 
posit ive from 
number  tested 1/3 15/64 13/127 4/61 10/73 13/59 12/37 10/51 

b e t w e e n  m a l e s  a n d  f e m a l e s  w a s  a p p a r e n t  in e i ther  o f  these  popu la t ions .  N o  
p o s i t i v e  react ions  f o r  HTLV-I  a n t i b o d y  w e r e  f o u n d  in a n y  o f  t h e  E u r o p e a n  
sera f r o m  e i ther  t h e  F i t z r o y  Crossing area o r  f r o m  Central  Aus tra l ia .  T h e  
E u r o p e a n  sera w e r e  f r o m  i n d i v i d u a l s  age- a n d  sex-matched  t o  t h e  A b o r i g i n e s  
f r o m  w h o m  sera were  o b t a i n e d .  

A l t h o u g h  there  w e r e  t o o  f e w  sera f r o m  i n f a n t s  a n d  v e r y  y o u n g  chi ldren,  
lie l o w  t h e  a g e  o f  4, a v a i l a b l e  f r o m  t h e  F i t z r o y  Crossing area f o r  s ign i f i cant  
cons iderat ion,  i t  is clear f r o m  T a b l e  1 t h a t  a s u b t a n t i a l  percentage  o f  chil­
dren from 4 — 1 0  y e a r  age-group  h a d  a n t i b o d i e s  t o  HTLV-1.  Simi lar  p r e v a ­
lences were only  again obvious  in t h e  41 — 5 0 ,  51 — 60 a n d  o v e r  60 y e a r  
age-groups.  T o o  f e w  sera f r o m  Central  A u s t r a l i a  c o m p a r e d  t o  t h e  F i t z r o y  
Crossing area w e r e  a v a i l a b l e  t o  m a k e  a m e a n i n g f u l  c o m p a r a t i v e  a n a l y s i s  o f  
t h e  a g e  d i s t r i b u t i o n  o f  prevalences.  H o w e v e r ,  i t  c a n  b e  seen f r o m  T a b l e  2 
t h a t  i n  Central  A u s t r a l i a  n o  A b o r i g i n a l  i n f a n t s  b e l o w  t h e  a g e  o f  4 w e r e  
p o s i t i v e  f o r  HTLV-1 a n t i b o d y ,  a n d  t h e  r e l a t i v e l y  h igher  n u m b e r  o f  sera  
t e s t e d  in t h i s  age-group (35) l e n d s  m o r e  w e i g h t  t o  t h i s  observat ion .  I t  s h o u l d  
b e  n o t e d  t h a t  o n e  i n d i v i d u a l  f r o m  t h i s  age-group,  f r o m  t h e  v e r y  s m a l l  s u c h  
s a m p l e  f r o m  t h e  F i t z r o y  Crossing area, w a s  f o u n d  t o  b e  pos i t i ve .  S t u d i e s  
i n  J a p a n  h a v e  s h o w n  t h a t  in s o m e  areas  t h e r e  is  a s u b s t a n t i a l  increase i n  
t h e  p r e v a l e n c e  o f  a n t i b o d y  t o  H T L V - 1  in  ch i ldren  u p  t o  t h e  a g e  o f  3, w i t h  
a n o t h e r  s u b t a n t i a l  increase not  e v i d e n t  u n t i l  a r o u n d  t h e  a g e  o f  40  ( T a j i m a  
a n d  T o m i n a g a ,  1985; T a j i m a  et al., 1987; May, 1988). 

Table 12. Prevalence of antibody to HTLV-1 in Al»«»rif|insil sera collected 
in Central Australia in 1!)77 

Ago (yoars) < 4  4 — 1 0  11 — 20 21 — 30 31 — 40 41—.50 51 — 60 > 6 0  

i 'or  confc of Hora 
positivu 0 2/> 0 18 19 13 24 38  

Numhor of sora 
positivo from 
nurnbor tested 0/35 3/12 0/10 5/28 6/32 3/24 5/21 6/16 
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Fi(j. 1. 
Keaction of antisera in HTLV-1 Western  

b lots  
Lane 1 — supplied HTLV-1 posit ive  
serum, lane 2 — supplied negat ive  serum, 
lanes 3 t o  6 — different HTLV-1 anti­
body-posi t ive sera  f r o m  Aborigines, re­
ac t ing  t o  dif ferent  degrees. 

Of t h e  80 Aboriginal sera collected in  Central  Austral ia  i n  1984 a n d  1986, 
27 (34%) were posit ive fo r  an t ibody  t o  H T L V - 1  a f t e r  t es t ing  b y  E L I S A  
a n d  Wes te rn  blot .  T h e  age range  of t h e  individuals f r o m  w h o m  these  sera  
were obta ined was  similar t o  t h a t  of t h e  Aborigines f r o m  w h o m  t h e  sera  
were obta ined in  1977, a n d  none  of t h e  1984/86 sera were f r o m  t h e  s ame  in­
dividuals t es ted  w i t h  t h e  sera f r o m  1977. Al though these  sera were n o t  
tes ted  fo r  H I V  an t ibody  i t  would seem reasonable t o  conclude t h a t  an t ibody  
t o  H T L V - 1  was  still present  more recent ly  in  Central  Austra l ian Aborigines. 
This  is par t icular ly  so a s  t h e  p l 9  of HTLV-1 ,  de tec ted  on  Wes te rn  blots ,  
appears  t o  b e  un ique  t o  HTLV-1,  a n d  the re  h a v e  so f a r  been n o  publ ished 
r epor t s  of A I D S  i n  Central  Austra l ian Aborigines. I t  is interest ing t o  n o t e  
t h a t  t h e  prevalence of H T L V - 1  an t ibody  in  t h e  Central  Aust ra l ian  Aborig­
inal  populat ion would appea r  t o  b e  higher in  1984/86 t h a n  i n  1977, approxi­
m a t e !  y twice a s  high if t h e  r a w  figures a r e  considered. 

Of t h e  150 sera tes ted  f r o m  Indonesia,  2 were  posit ive f o r  H T L V - 1  an t i ­
b o d y  a f t e r  tes t ing  b y  E L I S A  a n d  Western  blot .  T h e  ages of t h e  individuals  
f r o m  w h o m  t h e  sera were obta ined  ranged  f r o m  2 m o n t h s  t o  83 years .  Ant i ­
b o d y  posi t ivi ty  t o  H T L V - 1  h a s  n o t  previously been repor ted f r o m  Indonesia ,  
a l though H i n u m a  et al. (1983) repor ted  a H T L V - 1  posit ive individual  f r o m  
Sur inam t o  b e  Indonesian.  Brindle  et al. (1988) repor ted  a sporadic incidence 
of an t ibody  posi t ivi ty  t o  H T L V - 1  f r o m  t h e  Pacific islands t h e y  surveyed.  
T h e y  did  n o t  survey  Niue, b u t  w e  f o u n d  n o  evidence of an t ibody  t o  H T L V - 1  
in a small sample of 20 sera f r o m  individuals  f r o m  th i s  Pacific island. 

F r o m  th i s  a n d  o ther  surveys  i t  is clear t h a t  t h e  incidence of a t  leas t  an t i ­
b o d y  t o  H T L V - 1  is widespread th roughout  t h e  world,  a n d  occurrence is  n o t  
l imited t o  isolated pockets.  Ef for t s  a r e  n o w  required t o  follow u p  these  
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s u r v e y s  t o  t r y  t o  isolate  a n d  g r o w  t h e  v i rus ,  a n d  t o  d e t e r m i n e  m o r e  precise ly  
1 h e  e x t e n t  a n d  consequences  o f  H T L V - 1  in fec t ions  i n  t h e  Austra l ias ian  a n d  
Paci f ic  regions.  
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