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. OBJECTIVE : To determine i f  human s a l i v a  con ta in ing  HB Ag i s  capab le  of i n f e c t -  
s i n g  gibbons by t h e  o r a l  rou te .  

BACKGROUND : Previous  a t t e m p t s  t o  demonstrate  t ransmiss ion  of h e p a t i t i s  B v i r u s  
(HBv) t o  gibbons by t h e  o r a l  r o u t e ,  u s ing  s a l i v a  from HB %&g: c a r r i e r s  were unsuc- 
c e s s f u l  (1) .  I n v e s t i g a t i o n s  conducted i n  ou r  l a b o r a t o r y  and o t h e r s  (2) i n d i c a t e d  
t h a t  t h e  r i s k  of human i n f a n t s  acqu i r ing  HBV was g r e a t e r  f o r  t h e  o f f s p r i n g  of 
mo the r s  t h a t  posses s  h igh  t i ters of h e p a t i t i s  B s u r f a c e  an t igen  (HB Ag) and 
h e p a t i t i s  B e-ant igen (HB Ag). I n  view of t h i s  obse rva t ion ,  a t t e m p t s  w e r e  made 
t o  demonst ra te  t r ansmis s ign  of HBV by t h e  o r a l  r o u t e  t o  gibbons, employing s a l i v a  
f rom HB Ag c a r r i e r s  who had h i g h  l e v e l s  of HB Ag and HBeAg i n  t h e i r  serum. s S 

METHODS : S a l i v a  w a s  c o l l e c t e d  i n  a manner s i m i l a r  t o  t h a t  r e p o r t e d  p rev ious ly .  
One m l .  of s a l i v a  was removed f o r  t e s t i n g .  The remainder was promptly f rozen  a t  
70°C and  pooled f o r  t r ansmis s ion  trials.  Each one m l .  sample w a s  t e s t e d  f o r  
o c c u l t  blood us ing  paper  s t r i p s  impregnated w i t h  a bu f fe red  mix tu re  (of organic  
p e r o x i d e  and o r t h o l i d i n e  (Labs t ix ,  Ames Company, E lkha r t ,  Ind iana) .  

The f i r s t  day of exposure t o  t h e  s a l i v a  pool  was des igna ted  Day 0. On every  
subsequen t  day, each animal  w a s  observed f o r  a l t e r e d  behavior  and t h e  r e c t a l  
t e m p e r a t u r e  was recorded.  Once a week, each  gibbons was weighed and examined by 
a v e t e r i n a r i a n .  Following s e d a t i o n  wi th  a r a p i d l y  a c t i n g  in t r amuscu la r  anes the-  
t i c  (phencyc l id ine  hydrochlorid-e o r  ketamine hydroch lo r ide ) ,  a blood sample was 
drawn f o r  a  complete blood coun t ,  serum t ransminase  l e v e l  (SGOT, SGPT), and 
h e p a t i t i s  B s e r o l o g i c a l  tests. 

A l l  serum and s a l i v a  samples  were t e s t e d  f o r  HB Ag by s o l i d  phase  ~ a d i o -  
immune a s s a y  (AUSRIA 11. Abbott Labora to r i e s ,  Inc.  , Worth Chicago, I l l i n o i s )  
w i t h o u t  p re l imina ry  t r ea tmen t .  P o s i t i v e  r e a c t i o n s  were confirmed by a  50% o r  
more r e d u c t i o n  of t e s t  serum r e a c t i v i t y  a f t e r  i ncuba t ion  w i t h  a  human serum con- 
t a i n i n g  anti-HB . HBsAg subtypes  were d e t e c t e d  by radioimmunoassay adso rp t ion  

s 
u s i n g  sub type - spec i f i c  r a b b i t  a n t i s e r a .  Anti-HB was d e t e c t e d  by a s o l i d  phase 
radioimmune a s s a y  (AUSWB, Abbott  L a b o r a t o r i e s ,  fnc .  ) i n t e r p r e t e d  accord ing  t o  
the manufac tu re r ' s  recommendations. P o s i t i v e  r e a c t i o n s  were confirmed whenever 
p d s s i b l e  by a 50% o r  more r e d u c t i o n  i n  r e a c t i v i t y  a f t e r  i ncuba t ing  t h e  test s e r a  
w i t h  human serum con ta in ing  HBsAg/adw. 



RESULTS : . HB Ag was detec ted  i n  the  2 gibb-ons (PC-26, B-40) inocula ted  wieh t h e  
s a l i v a  pool  (@igures 1 and 2) .  PC-26 developed de tec tab le  antigenemia by t h e  10 th  
week and c a r r i e d  i t  f o r  4 weeks (week 10-13). The s a l i v a  used f o r  t ransmission 
t r i a l s  cons i s t ed  of a pool of 10 specimens t h a t  were shown t o  com'tain HBsAg radio-  
immane assay.  These specimens were co l l ec red  from two HB Ag p o s i t i v e  donors who 
c a r r i e d  HB Ag/adw a t  a l e v e l  2 1: 128. One female had t ragsmit ted  .HBV t o  h e r  
off  s p r i n g  ' i .~ab le  1 )  . Specimens were thawed rap id ly ,  mixed togetlher and c e n t r i -  
fuged a t  1,290 x g f o r  30 minutes a t  4OC. After  pooling t h e  supernatant  f l u i d  
of each s p e c h e n ,  tests were performed t o  determine i f  t h e  mixture contained 
HB Ag, o c c u l t  blood and/or bac te r i a .  Ant ib io t i c s ,  p e n i c i l l i n  (1000 uni ts /ml)  
an8 streptomycin (1000 mcg/ml), were added t o  s a l i v a  t h a t  was inocula ted  sub- 
cutaneously i n t o  monkeys. Resul ts  showed t h e  s a l i v a  t o  conta in  o c c u l t  blood, 
and t o  b e  p o s i t i v e  f o r  HB Ag by radioimmune assay.  A l l  s a l i v a  specimens w e r e  

S maintained a t  sub-zero temperatures u n t i l - u s e d .  

Gibbons management has been described e a r l i e r  (1) .  Seven gibbons, 3 males 
and 4 females, wi th  no de tec tab le  HB Ag o r  antibody t o  HBsAg werle s e l e c t e d  f o r  
exposure t o  t h e  s a l i v a  pool (Table 2J. Two, (B-40 and PC-26) received two sub- 
cutaneous i n j e c t i o n s  of 2.5 m l  on consecutive days. Two (P-16 and PC-16) of t h e  
f i v e  o t h e r  g2bbons w e r e  exposed on two consecutive days t o  2.5 m l  of the  s a l i v a  
pool  over  t h e  same 2 day period. *It may be assumed t h a t  t h e  major i ty  of t h e  
s a l i v a  administered by t h e  o r a l  and n a s a l  rou tes  was swallowed. Two a d d i t i o n a l  
gibbons, had anti-HB r e s u l t i n g  from previous inocula t ion with s a l i v a  t h a t  con- 
t a i n e d  WBsAg. ~ h e s e ~ 2  gibbons w e r e  employed a s  c o n t r o l s  f o r  t h e  antibody de- 
t e c t i o n  assay. The antibody con t ro l  gibbons were no t  exposed t o  t h e  s a l i v a .  

The SGPT rose  towards t h e  end of t h i s  period (week 13) and remained above 
backgrourid l e v e l s  f o r  2 weeks. Anti-HBs w a s  de tec ted  i n  samples taken on weeks 
15-17 'and from week 22 u n t i l  t h e  end of t h e  study. HBsAg was d e t e c t a b l e  i n  B-40 
by t h e  1 6 t h  week of t h e  study. SGOT and SGPT were s l i g h t l y  e leva ted  above back- 
ground from week 13-18. HB Ag was n o t  detec ted  a f t e r  week 18. No anti-HBs 
developed- d e s p i t e  con~inuedsfol low up f o r  12 weeks. HB Ag i n  both cases w a s  adw 
by radioimmune assay adsorption.  None of t h e  gibbons egposed t o  s a l i v a  by t h e  
o r a l  o r  n a s a l  rou tes  developed HBsAg o r  a n t i - H B s  through t h e  t h i r t y  weeks of  t h e  
s tudy . 

The labora tory  i s  planning f u r t h e r  t ransmission experiments employing semen. 
Th i s  semen w i l l  be obtained by D r .  Harvy A l t e r  from humans known t o  have t r a n s -  
m i t t e d  HBV (3). 



Table 1. S a l i v a  Samples from C a r r i e r s  of HB Ag/adw qsed i n  t h e  S a l i v a  Pool  
s 

Serum S a l i v a  Samples 
Transmit  Con t r ibu t ion  

Donors t o  HBeAg (+) HBsAg Occul t  HBsAg t o  Pool  
Off s p r i n g  

T i t e r  Blood Amt. Percent  
React i o n  (+I ( m l )  (% 1 

Females 
(FM317) -k + 1 : 181* + + 5 6 (68) 

Males 
(SH) ? 

* Geometr ic  mean t i t e r  over  4 samples 

Tab le  2. Routes of  Exposure of Gibbons t o  Human S a l i v a  Poo l  from HBsAg/adw 
Donor' s 

Exposure 
Ca tego ry  Gibbon Age Dai ly  Day of  

Sex Dose 
T o t a l  

(year )  Dosage 

Subcutaneous 3-40 1 0  M 2 .5  D l ,  2 5.0 
inoculation PC-26 1 .5  F 2.5 D1,2 5.0 

Too th  b rush  P-16 1 0  M 2.5 D l ,  2 5.0 
& o r a l  a e r o s o l  PC-16 2.5 F 2.5 D l ,  2 5 .0  

- O r a l  & n a s a l  PC-21 2 F 2.5 D1,2 5 .0  
a e r o s o l  PC-20 3 M 2.5 D1,2 5.0 
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