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The problem of the site of antibody formation after parental injection of various antibodies has been discussed 
m a great many papers [1-4, 6-13]. It has been established that ptasmocytic cells of the lymph nodes are responsible 
for the production of antibody following enteralinjection of antigen. However, except for a single case [5], the 
plasmocytic reaction associated with enteral immunization has received no attention in the literature. 

We have studied the plasmocytic reaction of the lymph nodes foIlowing parental immunization of mice against 
typhoid. We have also carried out a parallel series of investigations into the general resistance of immunized ani- 
mals to infection by cultures of typhoid bacteria. 

EXPERIMENTAL METHODS 

Mice were immunized enteral injections of live E_ col____ii culture 5396/38, containing Vi-antigen and with 
Vi-antigen isolated from the particular culture by the Webster-Lund method, using a modification described by 
Konikov and Klyucheva. The immunization was carried out using 2 cycles of 3 day injections one after the other 
and an interval between each cycle of 10 days. The immunization substrate was injected through the mouth of the 

Impression preparation of a mouse lymph node from an animal 
given parental immunization with E. coli 5395/38, using the 
threefold, bicyclic method. Photomicrograph. Stained Roman- 
owsky-Giemsa, hnmersion ocular x 10, objective X 95. 
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TABLE i. Plasmocytic  Reaction and Resistance of Mice Given Enteral Immuniza t ion  Against Typhoid 
( ls t  experiment)  

Immunizing substance 

Resistance 

Number Number 

Plasmocyt ic  react ion 

4th day after 1st cyc le  
surviving of an i -  

mals 

15th day after 2nd cyc l e  

p lasmo-  
eytes 

p lasmo-  p lasmo-  
blasts cytes 

102 38 

137 53 

15 4 

p lasmo-  
blasts 

Live culture E. eol i  5396/38 28 20 31 120 

(71.4%) 

Vi-col i  antigen (0.1 mg per 0.1 ml) 24 9 40 22 

(37.7%) 

Control p lasmocyt ic  react ion -- -- 17 6 
(non- immunized  mice)  

Control of culture S. typhi Ty z 10 0 -- -- 

syringe with a blunt needle.  The l ive culture was used at  a dosage of 10 mi l l ion  mic rob ia l  bodies per 0.1 ml .  Im-  
munizat ion with the antigen was carried out a t  doses of 0.1 and 1 mg per 0 . t  mI. 

Fifteen days after the last inject ion of the 2nd cyc le  the animals were infected with a virulent  S_. typhi culture 

Ty 2 using an in t ra -abdomina l  inject ion of 50 mi l l ion  microbia l  bodies in 0.5 ml  physiological  saline, which corres-  
ponded to i Dcl. 

TABLE 2. Plasmocytic  Reaction and Resistance of Mice Given Enteral Immunizat ion Against Typhoid (2nd Experi-  
ment) 

hnmuniz ing substance 

Live culture E. coli  
5396/38 

Vi-co l i - an t igen  (1 mg 
per 0.1 ml) 

V i -co l i - an t igen  (0.1 

..... m g  per 0.1 ml) 

Control p lasmocyt ic  
react ion 

Control of culture S. 

typhi Ty2 

Resistance 

No. of 
ani - 
reals 

16 

35 

33 

Number 

surviving 

blasts 

14 78 

(87.5%) 

29 69 
(82.8%) 

lymph node 

p lasmo-  p lasmo-  p lasmo-  

cytes blasts 

15 83 

Plasmocytic  react ion 

4th day after 1st cyc le  15th day after 2nd cyc l e  

para -aor ta l  mesenter ia l  para-aor ta l  lymphi mesenter ia l  

node 

p lasmo-  p lasmo-  p la smo-  p l a s m o -  p la smo-  
eytes blasts eytes blasts cytes 

19 51 120 35 140 

20 54 12 73 67 52 117 

11 . . . . .  25 31 33 41 

(33%) 

-- 20 7 13 5 19 17 9 7 

0 -- 

In the first exper iment  we studied the react ion of the para -aor ta l  and mesenter ia l  nodes. Preparations of the 
lymph nodes were invest igated 4 days after the commencemen t  of immuniza t ion  and on the lg th  day after the 2nd 
cycle .  They were stained with Romanowsky-Giemsa. The p lasmocyt ic  cel ls  in 80 fields of the microscope were 
counted, making a different ia l  count of plasmoblasts and plasmocytes.  The final result was expressed as the mean of 
the counts made from the lymph nodes removed from 3 mice .  

Together with our examinat ion of the exper imenta l  mice ,  we invest igated the corresponding lymph nodes from 
non- immunized ,  control mice  on each occasion. 
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Furthermore, we made preparations of lymph nodes stained with Brash's methyl  green-pyronin in order to d e m -  
onstrate the presence of r ibonucleic  acid  in the plasmocytes.  As a control, some of the preparations were t reated 

with ribonuclease before staining. 

E X P E R I M E N T A L  R E S U L T S  

In Tables 1 and 2 is set out data relat ing to our study of the general  resistance of m ice  immunized  entera l ly  
with various preparations, together with the nature of the plasmocyt ic  react ion of the lymph nodes. 

We have established that there is a significant p lasmocyt ic  react ion of the lymph nodes in immunized  animals 
as compared with the mice  of control groups. Analysis of results obtained by us revealed that after the first immuni -  
zation cycle  juveni le  forms of the p lasmocyt ic  ce l l  group predominated.  In microscopic preparations stained with 
Romanowsky-Giemsa. we often encountered p la smoblas t s - l a rge  cells with a round nucleus and a narrow ring of blue 
cytoplasm (c f. figure). At the end of the immuniza t ion  process the number of juveni le  cel ls  had undergone a consid-  
erable  reduction with a corresponding increase in the number of mature  forms-- the plasmoeytes.  At this t ime  the 
f ield of the microscope was dominated by smal l  cells,  each with a smal l  compac t  nucleus si tuated eccen t r ica l ly  in 
the blue cytoplasm which appeared as a translucent zone around the nucleus (c f. figure). 

Preparations of lymph nodes from control animals  possessed few cells of the p lasmocyt ic  type. 

We found the most marked plasmocyt ic  react ion after immuniza t ion  with a l ive culture of col i  bacter ia  con- 
taining Vi-ant igen.  On the 15th day after immunizat ion  the total  of plasmoblast  and plasmocyte  cells amounted to 
175 in 50 microscope fields. The comparable  figure for lymph nodes of control animals  was 16. 

On staining a portion of the lymph node preparations with methyl  green-pyronin using Brash's technique we 
found a large RNA content to the plasmocyte  cells of lymph nodes from immunized  animals  and this suggested that 
ac t ive  antibody synthesis was going on. As controls we stained preparations which had previously been treated with 
ribonuclease.  No specif ic  colorat ion was not iced among the controls. Consequently, we could assume that  the red 
coloration which developed in the exper imenta l  preparations was specific for r ibonucteic  acid. 

The results obtained (c f .Tables i and 2) indicate  a correlation between the general  resistance of the immun-  

ized mice  and the intensity of the plasmocyt ic  reaction.  Those experiments in which there was the highest percent -  
age survival among the animals were also the experiments  in which the most intense p lasmocyt ic  react ion was ob-  

served. 

After immuniza t ion  with l iving E. 9oli culture containing Vi-ant igen followed by infection with 1 Dcl typhoid 
culture, the survival rate of the mice  concerned was 70-80%. An intense p lasmocyt ic  react ion was not iced among 
such immunized  animals  whereas among control animals  the number of cel ls  of the p lasmocyt ic  type was consider-  
ably  less. On immuniz ing with smal l  doses of Vi-ant igen (0.1 rag) followed by infection with typhoid, only 33% of 

the animals  survived and in this group the plaemocyt ic  reaction was feeble.  Immur~ization with an increased dose of 
Vi-ant igen (1 rag) produced a survival of 82.8%. Associated with this increase in the survival rate we observed a cor-  

responding increase in the intensity of the p lasmocyt ic  reaction. 

S U M M A R Y  

The count of the p lasmocyt ic  series cells  increased in the para -aor t ic  and mesenter ie  lymph nodes during ent -  
eral immuniza t ion  of mice  with l ive E. coli  culture, containing Vi-ant igen,  as wel l  as with the Vi-ant igen isolated 
from the ment ioned culture. There was an increase in the number of juveni le  forms of the p lasmocyt ic  series at  the 
beginning of the immuniza t ion  process; the number of mature forms exhibi ted a marked rise by the end of immun-  
izat ion.  Considerable accumulat ion  of r ibonucleic acid  was seen in the cel ls  of the p lasmocyt ic  series in the lymph 
nodes of the immunized  animals.  Relation was demonstrated between the general  resistance indices in the immun-  
ized  animals  following typhoid culture infection, and the intensity of p lasmocyt ic  reaction.  
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal .  Some or all  of th i s  per i -  

od i ca l  l i t e ra ture  may wel l  be  a v a i l a b l e  in Engl ish  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e .  
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