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Further Experiments with Alcohol-Treated 
Flepatitogenic Serum

By
J.  C s a p ó , J.  B u d a i , G . N y e e g e s , P.  R i c h t e k  and I. T ó t h

L á s z ló  C e n t r a l  H o s p i t a l  f o r  I n f e c t io n s  D is e a s e s ,  B u d a p e s t ,  a n d  I n s t i t u t e  f o r  S e ro -  
b a c t e r io lo g ic a l  P r o d u c t io n  a n d  R e s e a r c h  “ H u m a n ”  B u d a p e s t

(R e c e iv e d  D e c e m b e r  1 0 , 1 9 6 7 )

Our experiments aimed at the im
munoprophylaxis of infectious hepa
titis had started in 1959. We have 
supposed that the prophylactic effect 
of the commercial gamma globulin 
preparations is composed of two fac
tors, viz., a passive protection of short 
duration and an active protection 
lasting several months, the latter 
being due to a hepatitis virus contam
ination originating from virus-car
rying symptomless donors. We prefer 
this hypothesis to Sto k e s’s well- 
known interpretation [1] suggesting 
that subclinical infections occurring 
during the period of passive protec
tion are responsible for the prolonged 
immunity.

To check our hypothesis, we pre
pared gamma globulin from blood col
lected from adult patients with infec
tious hepatitis and injected it into 
mentally retarded children. The prep
aration proved to be hepatitogenic, 
suggesting that the virus may survive 
Cohn’s procedure. Considering that 
symptomless carriers cannot be ex
cluded from donorship, it is evident 
that even commercial gamma globulin 
preparations may contain small quan
tities of infectious hepatitis virus and

thus give rise to an active immunity 
under the protection of the passively 
introduced antibody [2].

In previous experiments we exam
ined the effect of alcohol on infectious 
hepatitis virus. Forty-hour treatment 
with 21 % alcohol, the method employ
ed in the production of commercial 
gamma globulin, was insufficient to kill 
the virus. Raising the alcohol concen
tration and the time of treatment step 
by step we found that 14 days in 40 % 
alcohol was the limit of treatment 
which saved an extremely weak hepa
titogenic effect. Parenteral adminis
tration of the preparation was follow
ed by a prolonged (45 — 80 day) in
cubation period. The course of the 
illness caused by this virus was mild, 
indicated sometimes only by labora
tory tests carried out at short inter
vals. The inoculated children remained 
in the community except those who 
had become ill. These were hospitaliz
ed. According to epidemiological ob
servations contact infections did not 
occur. It may be supposed that either 
no virus was excreted with the faeces 
or, due to the alcohol treatment, virus 
devoid of oral invasiveness was ex
creted.
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Our experiments allowed to assume 
that some of the cases of post-trans
fusion hepatitis are caused by the in
fectious hepatitis virus and in these 
cases due to the large amount of 
antibody, the incubation period is 
prolonged like that of serum hepatitis.

The present investigations had two 
aims.

(i) A serum pool obtained from 
children with infectious hepatitis was 
subjected to the most intensive treat
ment that had still sayed some virus 
in the adult serum pool, in order to 
establish whether any part of the virus 
present in children’s sera will resist 
this procedure.

(ii) Alcohol-treated serum was ad
ministered by the oral route to test, 
whether such administration of a 
slightly hepatitogenic preparation was 
followed by illness. The immunity of 
the orally treated children was chal
lenged later. We supposed that, like in 
the case of poliomyelitis, the local re
sistance of the intestinal mucosa may 
play some role in the immunity fol
lowing the natural oral infection with 
infectious hepatitis virus. If so, oral 
immunization with the alcohol-treated 
infectious hepatitis agent would be 
the most hopeful method of immuni
zation against infectious hepatitis.

M a t e r ia l s  a n d  M et h o d s

B lo o d  w as ta k e n  on  th e  f i r s t  d ay  o f 
m a n ife s t  illness from  50 c h ild re n  suffering  
fro m  in fec tio u s  h e p a ti tis . T h e  se ra  w ere 
p o o led , lyoph ilized , a n d  s to re d  a t  — 10 °C. 
F o r  a lco h o l tr e a tm e n t a n  a m o u n t  o f serum  
n e c e s s a ry  fo r one ex p e rim e n t w as re -d is

so lv ed  a n d  lyophilized  ag a in  a f te r  a lcohol 
t r e a tm e n t .  F o r  p a re n te ra l in jec tio n , a  
so lu tio n  co n ta in in g  1 % se ru m  p ro te in  w as 
p re p a re d , w hereas fo r o ra l a d m in is tra tio n  
th e  d ry  lyophilized  p re p a ra tio n , 0 .1  g  p e r  
ch ild , w as used .

L ik e  in  th e  prev ious ex p e rim en ts , m e n 
ta l ly  sev e re ly  re ta rd ed  ch ild ren  w ith  a 
n e g a tiv e  h e p a ti tis  h is to ry  w ere in o c u la te d . 
H e p a ti t is  h a d  n o t occurred  in  th e  in s t i 
tu t io n  fo r y ea rs . L iv e r fu n c tio n  te s ts  w ere 
c a rr ied  o u t  from  th e  50th  d a y  a f t e r  in t r a 
m u s c u la r  in o cu la tion  on ev e ry  1 0 th  d ay , 
o n  fiv e  occasions a lto g e th e r . A f te r  o ra l 
a d m in is tra t io n  th e  la b o ra to ry  c o n tro l w as 
s t a r te d  o n  th e  25th  d ay , re p e a te d  on 
e v e ry  5 th  d a y  ti l l  th e  50 th  d a y  a n d  th e n  
5 tim e s  a t  10-day in te rv a ls . S e ru m  b il i
ru b in , S O F T , SGOT an d  gold sol v a lu es  
w ere  d e te rm in ed  an d  th e  th y m o l reaction  
w as perfo rm ed .

R esu lts

I. First, the hepatitogenic effect of 
the children’s serum pool had to be 
checked. A sample was treated with 
40% alcohol for 14 days at — 5° C. 
With this preparation 36 children were 
inoculated intramuscularly (Group I). 
The individual dose contained 0.01 g 
serum protein. All the children re
mained healthy.

For further experiments a sample 
of the lyophilized serum was treated 
with 40% alcohol for 12 days and the 
introduced quantity of serum protein 
was raised first to 0.03 g (Group II, 
24 children) and then to 0.04 (Group 
III, 12 children). No illness occurred.

We therefore returned to the pro
cedure applied in the preparation of 
commercial gamma globulin, with 
the only difference that the alcohol 
treatment lasted 70 hours instead of
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T a b l e  I

H e p a t i t o g e n i c  e f f e c t  o f  p o o le d  s e r u m  a f t e r  p r e t r e a t r n e n t  w i t h  a lc o h o l

Group Time of inoculation No. of children Inoculum 
(g serum protein)

Alcohol
concentration

Length 
of treatment ТИпекя

I May, 1963 36 0.01 40% 14 days —

и April, 1964 24 0.03 40% 12 days —
h i June, 1964 12 0.04 40% 12 days —
IV June, 1964 15 0.04 21% 70 hours 2*

*Incubation period: 82 and  83 days.

T a b l e  I I

D a t a  o f  o r a l  im m u n i z a t io n

Group Number 
of children

Oral immunization* Intramuscular challenger* illness after

time dose
(g protein) time dose

(g protein)
immuniza

tion challenge

V 24 October, 1964— 0.1 November, 0.04 No No
June, 1965 1965

VI 24 — November, 0.04 — No
1965

*The pooled serum  was trea ted  w ith 21% alcohol for 70 hours before use for immuniza
tion or challenge

40 hours. The alcohol concentration 
was 21 % and 0.04 g dissolved serum 
protein was inoculated intramuscu
larly into each of 15 children (Group 
IV). Two of these became ill with 
mild hepatitis on the 82nd and 83rd 
day, respectively. In the first case 
the serum bilirubin level rose to 2.5 
mg per 100 ml and the colloid tests 
and transaminase values were mode
rately positive. In the second case 
nonicteric hepatitis developed, indi
cated only by the elevated SGPT and 
SGOT values and an increased uro- 
bilinogenuria. The children were iso

lated in hospital, where they comple
tely recovered in three weeks.

II. According to the experiments 
under I the material treated with 21 % 
alcohol for 70 hours had proved to 
contain virus. Thus, we tried to im
munize 24 children (Group V) orally 
with a product prepared from the 
serum pool by the same alcohol treat
ment. The oral dose was 0.1 g of the 
lyophilized powder. Since it was cer
tain that the preparation contained 
virus, only three children were fed 
simultaneously and then isolated for 
50 days. Thus, the vaccination of
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the 24 children lasted 8 months. None 
of the children became ill and signs 
suggestive of hepatic injury could not 
be detected within 100 days post-inoc
ulation.

Five to 13 months after oral vac
cination the children were challenged 
intramuscularly with a preparation 
made from the serum pool by the 
method applied in the preparation of 
the oral vaccine. The individual dose 
contained 0.04 g of serum protein. 
As a control group, 24 children 
(Group VI) kept in another institution 
were challenged. No sign of hepatitis 
could be observed in either of the two 
groups.

D isc u ssio n

The results of the first part of the 
present experiments suggest that the 
hepatitogenicity of the applied serum 
pool was considerably different from 
that of the serum pool used previously. 
The same alcohol treatment (40 % for 
14 days) which weakened but did not 
completely destroy the hepatitogenic
ity of the earlier pool appeared to 
kill the pathogen in the present pool. 
We had to reduce the alcohol concen
tration and shorten the alcohol treat
ment to prevent total inactivation. 
The discrepancy between the previous 
and present experiments might be 
explained either by qualitative or 
quantitative differences in the virus 
contained in the two serum pools.

In the second part of the experi
ments both the oral vaccine and the 
challenge virus were subjected to the 
same procedure (21% alcohol for 70

hours) that had resulted in a slightly 
hepatitogenie preparation in the first 
part of experiments. The fact that 
the challenge 5 — 13 months later was 
followed by hepatitis in none of the 
vaccinated children might be explain
ed (i) by a good immune Status due 
to the vaccination or (ii) by assuming 
that the lyophilized virus had lost its 
infectivitv during the 18-month stor
age at —10° C. Since the control 
children, too, remained healthy after 
challenge, the second explanation is 
preferable.

Summaby

Mentally retarded children have 
been inoculated intramuscularly with 
alcohol-pre-treated hepatitogenie se
rum, varying the period of time of 
alcohol treatment and the alcohol 
concentration.

Treatment with 40% alcohol for 12 
days appeared to destroy the hepatito
genicity of the serum completely. In 
a previous experiment some virus sur
vived even a 14-day treatment. Treat
ment with 21% alcohol for 70 hours 
resulted in a preparation with rather 
weak hepatitogenie effect. Mild hepa
titis was observed in 2 of the 15 chil
dren inoculated intramuscularly with 
that preparation. The lyophilized pow
der of an identically pre-treated prep
aration (21% alcohol, for 70 hours) 
was administered orally to 24 chil
dren, 0.1 g per child. The children re
mained healthy. These and 24 control 
children were challenged 5 —13 months 
later, intramuscularly, with a prépara-
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tion obtained by the same treatment 
from the same hepatitogenic serum. 
The challenge was followed by no

sign of hepatitis, suggesting that the 
serum had become non -infective during 
the 18-month interval.
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