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OBJECTIVE: To develop methods o f  detect ing, quant i fy ing and ident i fy ing the specif ic i ty o f  an t ibody  t o  
hepat i t is  6 ant igen ( H B s A ~ ) .  

BACKGROUND: The detect ion o f  ant ibody t o  hepati t is B surface component (ant i-HBs) has been a 
problem i n  Thailand as w e l l  as elsewhere because o f  inabi l i ty  o f  standard serological tests, e.g., complement 
f i xa t ion  (CF), t o  detect  small amounts o f  ant ibody. The appl icat ion o f  the immunoelectroosmophoresis 
( I E O P )  test a l lowed f o r  the de tec t ion  o f  an t ibody  in  approx imate ly  10% o f  urban Thais and was used t o  
determine the development o f  ant ibody in  r e c i p i e ~ ~ t s  o f  b lood containing HBsAg; however, the patterns o f  
an t ibody  acquisi t ion revealed b y  this detect ion method po in ted  t o  secondary rather than p r imary  ant ibody 
responses. Individuals suf fer ing f r o m  acute hepat i t is  B were no t  found t o  develop anti-HBs de tec tab le  
b y  lEOP fo l lowing infect ion. The development of a passive hemagglutination test (PHA; a l lowed a check 
on the va l id i t y  o f  the IEOP an t ibody  test. 

Table 1 demonstrates the increased sensitivity o f  PHA over IEOP. The lesser sensitivity o f  the IEOP method 
and  the d i f f i c u l t y  o f  manufactur ing and transport ing sensitized r e d  b lood cells fo r  the PHA method led us 
t o  invest igate other sensitive methods o f  an t ibody  determinat ion. 

DESCRIPTION: Ut i l i z ing  a radioimmune assay ( R I A )  developed and sold by Abbot t  Laborator ies ( A u s r i a  
k i t  1, an addi t ional  step was added t o  a l low f o r  the ident i f icat ion o f  anti-HBs. This ~ r o c e d u r e  was ca l led 

Table 1. Comparison o f  IEOP and PHA f o r  Detect ing Anti-HBs in  Sera Col lected 
i n  Huay Kwang 1972 ,  

PHA Reciprocal 
Ti ter 

Sera 
Tested 

Positive 
No. 

I E O P  I % 

* PHA tests were  per formed b y  the American Nat ional  Red Cross Blood Research 
Laboratory, Bethesda, Md. 
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radioimmune assay inhibi t ion (RIAI) .  For each ant igen subtype to  be used a serum was selected and a 

RIA ex t inc t ion  curve was performed using normal human serum as a diluent. A d i lu t ion o f  serum containing 
H B s A ~  was selected fo r  use i n  the RIAI. TWO-tenths ( 0 . 2 )  ml o f  the appropr ia te ant igen d i lu t ion was 
incubated f o r  2 hours a t  37°C w i th  0.2 ml o f  the serum sample t o  be tested f o r  ant ibody act iv i ty .  O n e  - tenth 
ml o f  the mixture was then placed i n  the bot tom o f  each o f  t w o  plastic tubes coated wi th  guineo p ig  
anti-HBs. The tubes were stoppered and a l lowed t o  incubate a t  room temaperature f o r  16-10 hours 
overnight.  The samples were then removed and the tube r insed 5 times wi th  1 ml each o f  0.011~1 Tris-HCL, 
p y  7.4. O a o - t ~ n t h  ml o f  tha 1251- labeled guinea p i g  anti-HBs solution (approx imate ly  0.1 P C i )  was 
then de l i ve red  to  the bo t tom o f  each tube. The tube was capped and a l lowed to  incubate'  a t  room 
temperature f o r  9 0  minutes, then aspirated and rinsed 5 times as above. 

Seven nega t i ve  control  tubes were prepared using a standard HBsAg negative contro l  prov ided b y  ~ b b o t t  
Laborator ies. Seven posit ive control  tubes were run fo r  the di lut ion o f  HBsAg posit ive serum used in the 
RIAL Each tube was counted i n  a gamma r a y  spectrophotometer and the mean counts per  minute (CPM) 
and  standard dev iat ion o f  the posit ive and  negat ive contro l  tubes were calculated. The percent inhibi t ion 
of the RIA ( %  RIAI) of sample sera was computed using the formula:  

( M P D -  M N C )  - ( [ P D  +sample ] - MNC) 
- --- - -- .- 

MPD - MNC x 100 = % RIA1 

Where M indicates the mean counts per  minute, NC indicates the CPM f o r  the negative contro l  and PD 
ind icates the CPM fo r  the d i lu t ion o f  HBsAg posi t ive serum used in the RIAL 

PROGRESS: Rodioimmune assays were run  on d i lu t ions o f  sera contalning the three maior subtypes o f  
HBsAg; adr, adw and ayw. Figure 1 i l lustrates d i lu t ion ext inct ion curves on three such sera. Dilutions 
conta in ing approximately 50% o f  the CPM o f  the highest counting d i lu t ion were used as the antigen f o r  
the RIAI, as small changes i n  ant igen concentrat ion should lead t o  la rge  changes i n  the amount o f  
1251-labeled ant ibody complexed t o  the antigen. This should be re f lected i n  la rge  changes i n  the number 
o f  counts per  minute. 

In i t i a l  test ing o f  the RIA1 method was per formed using di lut ions o f  sera known t o  contain high t i ters o f  
anti-HBs. These sera were obtained f rom mul t ip ly  transfused individuals wi th  complement f i x a t i o n  t i ters  
f o r  anti-HBs. Figure 2 shows the percent  inh ib i t ion o f  the radioimmune assay o f  one such serum with a 
CF t i t e r  o f  1 : 8. RIA1 was run on 57 sera ob ta ined  f rom 1 1  Thai individuals recovering f rom HBsAg posi t ive 
hepat i t is  using an adr  antigen, the predominant subtype in  Thailand. Of these 1 1  individuals, ant ibody 
capab le  o f  inh ib i t ing the radioimmune assay b y  greater  than 50% developed i n  10. Thus the RiAl  was 
capable o f  detect ing ant ibody fo l lowing acute hepati t is B infect ion. 

A panel o f  sera, pretested by passive hemagglut inat ion b y  the American Nat ional  Red Cross Blood Research 
L a b o r a t o r y  (Bethesda, Maryland, USA) were selected f o r  analysis by  RIAI. Since the PHA was run using 
a d w  an t igen  coated cells, adw ant igen was also used i n  the experiment pictured (See Figure 3). A scatter 
d iagram o f  the PHA t i ters versus the RIA1 demonstrates a clear corre la t ion between these t w o  techniques. 
A l l  o f  the sera with t i ters o f  ant ibody b y  PHA o f  1 : 64 o r  more inhibi ted the RIA1 by  greoter  than 50%. 
Those w i t h  t i ters of less than 1 : 6 4  b y  PHA showed considerable scatter, wi th  the maior i ty  o f  sera 
inh ib i t i ng  the RIA1 b y  less than 50%. Sera considered t o  have no ant ibody b y  PHA also showed 
considerable scatter, with RiAi ranging f r o m  80% t o  0%. The majori ty ( 9 1 1 2 )  o f  these clustered below 30% 
 RIA^ but  t w o  were greater than 50%. Repeti t ion o f  this test using the same ant igen and panel  o f  sera 
showed some lack o f  reproducib i l i ty  w i th  those sera hav ing PHA ant ibody t i ters  less than o r  equal  t o  
1 : 64. Similar experiments using other sera tested b y  PHA also showed var iab i l i ty  o f  RIA1 inh ib i t ion i f  
the PHA t i t e r  was less than 1 : 64. 

W i t h  sera showing a high % RIA1 I t  was sometimes possible t o  demonstrate a d i f ference i n  the an t ibody  
t i t e r  t o  d i f fe ren t  subtypes. Figure 4 shows the RIA1 results o f  two such sera, run simultaneously w i th  each 
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Figure I .  Dilution extinction curves of three sera containing HBSAg of different subtypes 
tested by radioimmune assay. Each point represents the mean value of duplicate 
determinations. Arrows indicate the antigen dilutions used in RIA1 tested for 
detecting HB,Ag ; adr (1:512), adw ( 1:512) and ayw ( 1 : 6 4 ) .  



Figure 2 Radioimmune assay inhibition of a constant amount of HBSAg/adr  (S-361)  
by serial dilutions of a human serum containing anti - HBs.The serum (P. T. 
had antibody titers of 1:8 by CF and 1 : 3 0 0  ( I O - ~ . ~ )  by R IA l .  
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FIGURE 3. PASSIVE HEMAGGLUTINATION TITERS PLOTTED AGAINST 
PERCENT RADIOIMMUNE ASSAY INHIBITION. 
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Radioimmune assay inhibition dilution curves on two sera showing differences 
in titer to three different subtypes of HBsAg (adr, adw, ayw). Serum A was 
obtained from a patient approximately 18 months after a documented clinical 
infection with HBsAg/adr. Serum B was obtained from a blood recipient fob 
lowing transfusion with at least one unit of HB,Ag/adw positive blood. 



of the three antigens. Serum ( A )  was obtained from an individual from whom HBs~g Iad r  was isolated 
during an episode o f  hepatitis approximately one year prior to  the date the serum was obtained. Serum 
( B )  was obtained from a hospitalized patient who received multiple transfusions. At  least one transfusion 
pr ior  to the time blood was obtained was shown to contain HBsAgIadw. Serum ( A )  inhibited 50% of the 
adr antigen activity as indicated by  the CPM at  a dilution three times that o f  adw. Serum ( B )  appeared 
t o  contain a higher titer of antibody against adw than to adr, showing a ten-fold difference in t i ter  at 
the 50% level. 

DISCUSSION: In our hands RIA1 appears to  be sensitive, specific and reproducible in cases where large 
amounts of anti-HBs are present. In cases of multiply transfused individuals with CF titers or in cases 
wi th recent hepatitis B, RIA1 i s  capable o f  detecting antibody. Furthermore, RlAi i s  from 40-50 times 
more sensitive than IEOP. 

Unfortunately, RIA1 was unable to  demonstrate antibody in some sera that t i tered less than or equal to 
1 : 64  by  PHA. The RIAI, however, was often repeatable, suggesting the possibility of false negatives and 
positives by  the PHA method. 

RIAI, when run using di f ferent  antigen positive sera, appears to be capable of identifying the subtype o f  
the antigen with which an individual was infected. 

Methods o f  improving the RIA1 sensitivity are being tried. Other procedures for  the detection o f  anti-HBs 
are  being sought. 


