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In an ear l ier  paper [1] we presented mate r ia l  deal ing with the s t imulat ion of normal ant i -dysentery antibodies 
in donors and rabbits using blood let t ing.  I t  was of interest  to e luc ida te  the s t imulat ing effect  of blood le t t ing on 
antibody formation in vacc ina ted  animals [2-5]. 

M E T H O D S  

Ten nonpedigreed rabbits of different colors and weighing from 2050 to 2520 grams were used. After estab- 
lishing in them the normal ant i -dysentery  agglutinins, they were in jected subcutaneously in the right retroscapular 

space with 10" ki l led  vacc ine  from the Flexner baci l lus in a volume of one mi l l i l i t e r .  Then, six of these underwent 
blood let t ing;  four animals  from which no blood was taken served as controls. The venesection schedule,  antibody 

titers, composit ion of the serum,weight of the spleen and four subcutaneous lymph nodes, their  plasmoblasts and 

plasmocytes were studied by methods described in the previous communicat ion.  

RESULTS 

A summary of the data concerning the s t imulatory effect  of  blood le t t ing on the formation of pos t -vacc ina-  
t ion antibodies in exper imenta l  and control rabbits is presented in the figure. In rabbits No. 17 (Ngure,  a) and No. 1 
(Fig.,  b) the antibody t i ter  reached 1 : 5120 after five days post venesect ion.  At that  same t ime  in the control  ani-  
mals No. 5, 12, 14, 18 (Fig., d) for the same period the antibody t i ter  was 1 : 1280. Consequently, a single venesec-  
tion raised the agglut inin ti ter in exper imenta l  animals four t imes  above the controls. Subsequent 10 venesections 
over 15 days in rabbit  No. 14 and four venesections with a five day interval  in rabbit  No. 1 led to a lowering of  the 

agglutinin t i ter.  However, after a 14-day rest in the former case and a f ive-day rest in the la t ter  the agglutinin 
t i ter  in these animals  began to rise without continued s t imulat ion by venesection and after 10 days, in rabbit No. 17, 
and 20 days, in rabbit  No. 1 (observation period), reached the levels of 1 : 2560 and 1 : 5120, respect ively.  In rab- 
bit No. 19 after the first venesect ion the antibody t i ter  did not rise, after the second, i t  fell, after the third, it  rose 
to a max imum (1 : 2560), after the fourth, it  did not change, after the fifth, i t  again feU; after eight days the t i ter  

rose to 1 : 2560 and remained at that  leve l  without venesect ion for 19 days (observation period). 

In control animals the quantity of agglutinins, with slight variations,  decreased at the  55th day after the start 
of  the exper iment  almost had reached the original  level .  Animal  No. 12 at the t ime  of the antibody rise at the 
twent ie th  day was ki l led for study of the lymph node and spleen reaction.  In rabbit No. 5 the agglut inin concentra-  
tion continued to rise even after 10 days pos t - immuniza t ion ,  reaching a t i ter  of 1 : 2560 on the fifteenth day and 
then, as in rabbit  No. 14 and 18, decreasing over the 40 days following almost to the in i t i a l  values. 

St imulat ion of antibody formation was observed also in rabbit  No. 4, 8 ,and 21 (Fig.,  c), from which blood 
was taken once in 10 days. The antibodies in rabbit  No. 21 and 4 continued to rise after the first venesect ion,  per- 
formed on the 10th day after the start of immunizat ion.  Agglutinins in rabbit  No. 21 reached a dilution of 1 : 5120 
ten days after this and exceeded the titer in control animaIs at this t ime  by 2, 4, and 8 t imes.  Rabbit No. 21 was 
ki l led at this stage for study of  the spleen and lymph node reaction.  Rabbit No. 4 and 8 received their  second blood 
le t t ing  ten days after the first and the agglutinin t i ter  rose over the succeeding five days. It continued at that  level  

294 



~120 

IZ80 

6#0 

5IZO 

2560 

1280 

S1](1 

"I 
IZ80 

Z560 i 5 

124'0 

tll;lll 1 it 
a 

10 15 I 38 #9 51 

" / ~ - ' x \  ~//~ I#19 

1 [ " ' ' ~  N z/ I I ,ft/'8 / / /  
/,,' I /  c 

I _ _ 1  i r i I i 

/0 15 20 Z5 30 #0 53 
/ ~ N  12 d 

/;Z (k~d) 
' f ~ " % ~  L - - ~  N 5  N 14  

I I '  I I i ' I I " 

,'f I0 15 ZO 2Y 35 55 

Dynamics of  pos t -vacc ina t ion  antibody formation in 
rabbits undergoing blood le t t ing and in control  rabbits. 
Ver t ical  numbers--serum dilutions; horizontal  num- 
b e r s - d a y  of  observation; numbers on the c u r v e s - n u m -  
ber of the rabbit .  Arrows indicate  blood lett ing.  

for five days, then decreased,  but after the third venesec-  

tion, performed five days after the antibody concentrat ion 

decl ined,  rose toi ts  max imal  level  (1 : g120). 

Analysis of these data indicates  a general  regulari ty 
in the changes in antibody formation. 

In controls, vaccinated a single t ime  and not sub- 
jected to venesection,  the quantity of agglutinins rose to 
ma x ima l  value by the 10-18th day and then smoothly de- 
creased,  almost reaching the in i t ia l  value by the 55th day. 
In five out of  six of the singly vaccinated rabbits the first 

blood le t t ing led to an increase in antibody titer,  exceed-  

ing that of the control animals  by two to four t imes.  Sub- 
sequent blood l e t t i n g - d a i l y  and once in five days--were 
accompanied  by a decrease in the agglutinin concentrat ion 
in the exper imenta l  animals.  

Almost the same picture was observed in rabbits from 
which blood was taken once in ten days. Increase in ant i -  

body t i ter  after its decrease was evoked by the next blood 
lett i  ng. 

Thus, the features o f  s t imulat ion of pos t -vaccinat ion  
and normal antibodies by blood let t ing seemed ident ica l  in 

our experiments.  At the same t ime it must be emphasized 
that the schedule and doses o f  blood let t ing which we sel- 
ected may not be the best, since other approaches to the 
given problem have not been studied. 

In studies on two exper imenta l  and two control ani-  
mals,  t r iple  intravenous inject ion of  ki l led Flexner 's bac i l -  
lus following blood let t ing produced in one exper imenta l  
animal  (No. 23) an antibody ti ter  of  1 : 20,000 on the tenth 
day, and 1 : 40,000 in the other an imal  (No. 24). After 

two s imi lar  venesections with the subsequent introduction 
of antigen in rabbit No. 28 the antibody t i ter  fell to 

1 : 10,000 and in rabbit No. 24, to 1 : 20,000. After two 
weeks the next venesect ion was performed without further 

introduction of antigen. The antibody ti ter  at the fifth day 
after this rose in rabbit  No. 23 to 1 : 20,000 and in rabbit  No. 24 to 1 : 80,000. The titer in control  animals did not 
exceed 1 : 10,000. The prevent ive properties of the serum of vaccinated  and bled animal  No. 21, studied in exper i -  

ments with white mice ,  appeared stronger in comparison with the properties of  the serum from s imi lar ly  vaccinated  
control an imal  No. 12. 

It is seen from the data in the table  that the morphological  indices of immunity  are considerably more pro- 
nounced in the exper imenta l  rabbit  than in the control.  These data are in fall  agreement  with the data  concerning 
agglutinin titers and preventive properties of the serum presented ear l ier .  And here, as in the experiments  with nor- 

mal  antibodies, the s t imulat ing effect  of  blood let t ing on antibody production is ex t remely  c lear ly  expressed. 

Thus, blood le t t ing  in rabbits, performed after inoculat ing with k i l led  Flexner's baci l l i ,  invar iably produce an 
increase in the t i ter  of agglutinins,an increase in the preventive properties of the serum, a rise in spleen weight of  
lymph nodes, the number ofplasmoblasts  and plasmocytes in the nodes as compared with the s imilar  indices in con- 
trol animals.  The s t imulatory effect  on antibody production is c lea r ly  marked after one blood let t ing of  18-20 ml 
(0.8-0.8% of body weight of rabbit) performed five days after immuniza t ion  or in other animals five days after the 
second blood let t ing performed once in 10 days after vaccinat ion.  Four subsequent venesections at intervals of five 
days or less and mul t ip le  venesections lead to a decrease in antibody t i ter  and, probably, to temporary exhaustion 
of the antibody production. After the animals  are permit ted a br ief  rest this function is restored; the antibody t i ter  
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Spleen  and Lymph Node Reaction to Blood Letting 
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Experimental No. 21 
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rises without further blood letting. In rabbits from which blood was taken twice in a 10-day interval it was neces- 
sary to make a third, supplementary, venesection in order to achieve a similar effect. In order to maintain the anti- 
body titer at the level reached by the vaccinated animals using blood letting it is probably advisable to make the 
next venesection only after the titer begins to fall. 
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cover English translations appears at the back of this issue. 
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