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A modif icat ion of the local  hemolys i s  in gel technique is suggested for  the detection of anti-  
body synthes is  by lymphocytes  of mice  immunized with the Vi antigen of Salmonella typhi. 
A method of sens i t iz ing e ry th roey t e s  with Vi antigen for  subsequent  use  in J e r n e ' s  r eac t ion  
has  been developed.  The dynamics  of the p r i m a r y  immune r e sponse  of mice  to Vi antigen 
as  r e f l ec ted  in the number  of plaques was  invest igated.  

The local  h e m o l y s i s  tes t ,  which was  suggested for  the quantitative es t imat ion  of an t ibody-synthes iz -  
ing ce l l s ,  is  widely used  nowadays in immunological  r e s e a r c h  when studying cell  populations.  

Many a t t empts  have been made to make this method more  un iversa l  and suitable for  different  anti-  
gens,  not only for  fore ign  e ry th rocy t e s  as  in the original  va r ian t  [5]. 

Different  modif ica t ions  of the local  pass ive  hemolys i s  in gel t e s t s  have been developed for  detection 
of ce l l s  synthesizing antibodies against  ce r t a in  pro te ins  [2, 6, 10], synthetic polypeptides [11], haptens  [8], 
and bac t e r i a l  po lysacchar ides .  E ry th rocy te s  loaded with l ipopolysacchar ide  antigens of Escher i ch ia  coli  
[9], Salmonel la  en te r i t id i s  [7], Salmonella newport  [4], and O-antigen of Salmonella typhi [3] we re  tes ted  
in the hemolyt ic  plaque method.  

To detect  antibodies agains t  Vi antigen of S.._. typhi, the pass ive  hemagglut inat ion t e s t  was developed 
[1]. However ,  the human e ry th rocy t e s  sens i t ized with Vi antigen used in the invest igat ion ci ted have proved  
unsui table  in the au thor ' s  hands for  the local  pass ive  hemolys i s  tes t .  

The opt imal  method of obtaining indicator  cel ls  sensi t ive  to pass ive  h e m o l y s i s  by the action of spe-  
cific Vi-ant ibodies  and complement  was  the re fo re  sought. 

A p repa ra t ion  of Vi antigen obtained by a modif icat ion of W e b s t e r ' s  method at the Moscow R e s e a r c h  
insti tute of Epidemiology and Microbiology was used.* 

The blood of a sheep taken with s te r i l e  precaut ions  was p r e s e r v e d  in A l s e v e r ' s  solution at 4~ the 
n e c e s s a r y  number  of e ry th roey t e s  for  sensi t izat ion was washed with physiological  sal ine in a centr i fuge 
4 t imes  for  5 min at 600 g. 

The sheep e ry th rocy t e s  were  sens i t ized  with Vi antigen as follows. To 9.5 ml physiological  
sal ine containing 5 #g Vi antigen, 0.5 ml of the res idue  of e ry th rocy tes ,  washed to r emove  the p r e s e r v a t i v e ,  
was  added. The mix tu re  was kept for  1 h at 37~ and shaken eve ry  15 rain. At the end of the incubation 
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TABLE 1. Dynamics  of Immune Response  of Mice to Soluble Vi 
Antigen of S. typhi 

Day a f te r  injection No. of Number  of an t ibody-forming  ce l l s  
of antigen mice  pe r  spleen (Mgeo m ~- m) 

3rd 
4th 
5th 
6th 

12 
12 
12 
12 

19,680 (13,430-28,840) 
117,800 (80,910-171,400) 

11,070 (7015-17,460) 
5649 (2704-11,800) 

t ime  the e r y t h r o c y t e s  w e r e  washed  10 t imes  with physiological  sal ine,  resuspended  in 2 ml physiological  
sal ine,  and counted in a G o r y a e v ' s  chamber .  

To p e r f o r m  J e r n e ' s  tes t ,  sens i t ized  e ry th rocy t e s  were  added to aga rose  gel, mel ted.and cooled to 
45~ in the propor t ion  of 100 mil l ion ce l l s /ml .  

Suspensions of spleen ce l l s  f r o m  immune an imals  were  examined by the pass ive  local  hemolys i s  test .  

Noninbred and inbred mice  were  immunized  by a single injection of 0.2 ml  of the Vi antigen solution 
in a concentra t ion  of 5 pg/ml  into the caudal vein.  On the day of the exper iment  the an imals  were  kil led 
with ch lo ro fo rm and the spleen minced in Hanks '  medium in a pes t l e - type  homogenizer .  The number  of 
nucleated ce l l s  was  counted in the f i l t e red  suspension.  

The technique of J e r n e ' s  t es t  is fully desc r ibed  e l sewhere  [2]; only the special  f ea tu res  of the p r e s -  
ent modif icat ion will  be d i scussed .  

Agarose  gel containing sens i t ized  e ry th rocy t e s ,  in a volume of 1.5 ml,  was  poured into t es t  tubes 
i m m e r s e d  in a wa t e r  bath at 45~ The suspension of spleen ce l l s  (0.04-0.3 ml) was then added, and the 
contents of the tubes we re  mixed and poured out on p rev ious ly  p r e p a r e d  Pe t r i  dishes and sp read  evenly 
over  the whole sur face  of the bot tom l aye r .  Before  applicat ion of the top layer ,  the dishes should be hea ted  
in an incubator at 37~ After  the gel had solidified, the dishes  we re  incubated for  2 h at 37~ 3 ml  com-  
p lement  solution was added to each,  and incubation was  continued for  a fu r ther  hour at 37~ The number  
of plaques fo rmed  was then counted and the number  per  mil l ion nucleated cel ls  or per  whole spleen 
calcula ted.  

Complement  was  obtained f r o m  guinea pig s e r u m  f rozen  at - 20~ on the day a f te r  taking the blood. 
On the day of the exper iment  the s e r u m  was thawed and diluted 1 : 10. 

It mus t  be noted that for  working with this s y s t e m  aga rose  mus t  be used  as the gel and f resh ly  f rozen  
guinea pig s e r u m  as the source  of complement .  Washed Difco agar ,  c o m m e r c i a l  lyophil ized complement ,  
and rabb i t  complemen t  all  p roved  unsui table  in these  expe r imen t s .  

By the use  of this method to invest igate  suspens ions  of spleen ce l l s  taken at va r ious  t imes  a f te r  in- 
ject ion of antigen the dynamics  of the immune r e sponse  of the mice  could be de te rmined  f r o m  the number  
of plaques (Table 1). 

The r e s u l t s  of these  expe r imen t s  show that  during the f i r s t  4 days the re  is a rap id  inc rease  in the 
number  of an t ibody- forming  ce l l s  in the spleen.  After  r each ing  a m a x i m u m  on the 4th day, the immune 
r e sponse  fa l ls  sharply;  on the 5th day the number  of an t ibody-forming  ce l l s  is approximate ly  one o rde r  
of magnitude lower .  

In the control  s e r i e s  (mice not r ece iv ing  antigen) the number  of plaques is the same  whether  the t es t  
is c a r r i e d  out with native or  with sens i t ized  e ry th rocy t e s .  The specif ic i ty  of the tes t  is also conf i rmed  by 
delay in plaque fo rmat ion  on the addition of 1 #g Vi antigen to the top l aye r  of gel. 

The method of local  hemolys i s  can thus be adapted for  soluble Vi antigen of S. typhi. 
- -  . -  

L I T E R A T U R E  C I T E D  

1. N .A .  Krask ina  and N. M. Gutorova,  in: Immunology and Prophylax is  of Intest inal  Infections 
[in Russian] ,  Moscow (1962), p. 180. 

1465 



2. A.M. Olovnikov and A. A. Korukova, Byull. l~ksperim. Biol. i Med., No. 12, 106 (1970). 
3. V.V. Sclov'ev, L. N. Fontalin, L. A. Pevnitskii, et al., Byull. ]~xsperim. Biol. i Med., No. 5, 119 

(1966). 
4. W. Halliday and M. Webb, Aust. J. Exp. Biol. Med. Sci., 4__33, 163 (1965). 
5. N.K. Jerne and J. Nordin, Science, 140, 405 (1963). 
6. S. Kishimoto, I. Tsuyuguchi, and Y. Yamamura, Internat. Arch. Allergy, 3_4, 544 (1968). 
7. M. Landy, R. P. Sanderson, and A. L. Jackson, J. Exp. Med., 122,483 (1965). 
8. B. Merchant and T. Hraba, Science, 152, 1378 (1966). 
9. G. M'611er, Nature, 207, 1166 (1965). 

10. D. Segre and M. Segre, Immunochemistry, 5, 206 (1968). 
11. P. Walsh, P. Maurer, and M. Egan, J. Immnnol., 9.88, 344 (1967). 

1466 


