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The development  of ant i texic  immuni ty  was investig'ated in mice  immunized  with tetanus toxoid and 
kept  for  30 days in a p r e s s u r e  c h a m b e r  a t  a p r e s s u r e  of 378 m g  Hg, The anti toxin content in the bIood of 
the expe r imen ta l  an i m a l s  and the i r  r e s i s t a n c e  to tetanus toXin r e m a i n e d  no rma l  despi te  hypoplas ia  of the i r  
lymph glands and a d e c r e a s e  in the number  of p l a s m a  cel ls  in them.  I t  is pos tula ted  that preser~cation of the 
n o r m a l  blood ant ibody level  despi te  the d e c r e a s e  in the n u m b e r  of ant ibody-producing cel !s  takes  place on 
account  of an i nc rea se  in the in tens i ty  of ant ibody Synthesis in each  indi-ddual ce l l .  

A p rev ious  invest igat ion [2] showed that  an i nc r ea se  in s ens i t i v i t y  to bac te r i a l  infection in mice  kept  
fo r  a long pe r iod  a t  an a t m o s p h e r i c  p r e s s u r e  of 378 m m  Hg is  due to a d e c r e a s e  in phagocyt ic  ac t iv i ty  of 
the neutrophi ls  and m a c r o p h a g e s ,  ant ibody product ion in the e x p e r i m e n t a l  an imals  r emain ing  unchanged. I~ 
was concluded f rom these  r e s u l t s  that  in ca se s  when r e s i s t a n c e  to infeetioe depends on the fo rmat ion  Of 
ant i toxins ,  k e e p i n g a n i m a l s u n d e r  hypoxic Conditions mus t  influence the s ta te  of anti toxie immuni ty .  

In the p r e s en t  inves t igat ion the effect  of hypoxia was studied on the development  of immuni ty  a f t e r  
immuniza t ion  with te tanus  toxoid. 

TABLE 1. Content of Antitoxin in Blood Serum of 
Mice Immunized  with T e t a ~  T0xoid 

Group of 
m i c e  

Cont ro l  
Expe r imen ta l  

Content of tetanus antitoxin (in i.u.) 
a t  va r ious  t imes  a f t e r  immuniza t ion  

I0  Days 16 Days 21 Days 

0.01 1 >- 1 
>_0.01 1 > I 

19 

25 

30 

TABLE Z. Weight of  Regional  (:u~l) L)unph 
Glands ,  M ~= m 

Mean weight of lymph 
T i m e  (in days) glands in m g  

A f t e r  ~fter  
begin- mmu- in contro!  
ing of i z a -  mice  
expt ,  ion 

I 0  7.7 ~ L 1 0  

16 8.0 :e 0.70 

21 7.9 * 0.64 

P 
in e x p e r i -  
menta l  
mice  

8.1 ~ 1,10 > 0.05 

5.5 �9 0.86 < 0.05 

4.8 ~ 0.42 < 0.01 

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  wet6  c a r r i e d  ou~ on male  
mice  weighing about 20 g and kept for  30 days  
in a vent i la ted  p r e s s u r e  c h a m b e r  under  a p r e s -  
su re  of 378 m m  Hg. On the 9th day  f rom ~ e  
beginning of the expe r imen t ,  0.1 ml  (2 units) of 
ab so rbed  te tanus  toxoid was injected subcu ta -  
neous ly  into 30 exper imenta l  and 30 control  
m i c e  (the l a t t e r  kept a t  no rma l  a t m o s p h e r i c  
p r e s s u r e ) .  On the 10th, 16th, and 21st days 
a f t e r  immuniza t ion  the mice  were  weighed, 
d e c a p i ~ e d ,  and the i r  blood Collected for  e s t i -  
ma t ion  of the s e r u m  antitoxin concentra t ion  
(i0 expe r imen ta l  and 10 control  mice  at  each  
t ime) .  The s e r u m  anti toxin concentra t ion ~ z s  
d e t e r m i n e d  by  the usual method of t i t ra t ion in 
mic e. * 

�9 Advice on the Method of titration of tetanus 
anH$oxin was obtained from the Departmen~ of 
Seru and Vaccines (Head, Professor�9 F. A. 
Cher*~owa) of the L. A. Tarasevicl~ State Con- 
trol Inst i tute  of Biological and ~edie-al P r e p a -  
r a t ions ,  f r o m  Candidate of Medical Science~ 
E. S. Shain, to whom the authors are grateful, 
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Regional  (inguinal) lymph glands re la t ive  to the s i te  of injection of antigen were  taken for  immunoh i s -  
tochemica l  invest igat ion,  weighed, fixed in Ca rnoy ' s  fluid, and embedded in paraf f in  wax. Sections of the 
Iymph glands were  s ta ined with hematoxy l in -eos in  and with methyl  g r e e n - p y r o n i n e  (control with r ibonuc le -  
ase). 

To study the state of antitoxic immunity, EDs0 value of tetanus toxoid also ~ms determined (by the 
method used at the L. A. Tarasevich State Control Institute) in 90 mice (30 experimental and 60 control). 
The value of EDs0 and the number of immunizing units were calculated by Ashmarin's method [1]. 

EXPERIMENTAL RESULTS 

The antitoxin concentration in the serum of the mice imm~uized with tetanus toxoid and kept under 
hypoxic conditions was indis t inguishable f rom that in the control  an imaI s  (Table 1). De te rmina t ion  of the 
immunogenic i ty  of the te tanus toxoid l ikewise revea led  no dif ference in the r e sponse  of the control  and 
expe r imen ta l  mice :  the number  Of immunizing units (i.u.) was 526 for  the f o r m e r  and 500 for  the l a t t e r .  
Hence ,  the r e s i s t a n c e  of c0ntrol  and expe r imen ta l  mice  immunized  by dif ferent  doses  of toxoid t o t e t a n u s  
toxin was identical .  The  blood ant ibody leve!  of the ex~perimental an ima l s  was n o r m a l  despi te  h~popIasLa of 
the lymph glands (Table 2) and the dis t inct  d e c r e a s e  in the number  of p l a s m a  cel ts  in these  glands.  This  
m a y  be a t t r ibu ted to  an i nc rea se  in the in tens i ty  of ant ibody syn thes i s  in each individual p l a s m a  Cell. This 
h}l~othesis is based on r e su l t s  indicating an inc reased  intensi ty of p ro te in  syn thes i s  in the e x c r e t o r y  cel ls  
of the p a n c r e a s  during hypoxia [41. The exis tence  of r a t h e r  l a r g e r  ge rm cen t e r s  in the lymphoid fol l ic les  
of the lymph glands of the expe r imen ta l  mice  than in the cont ro ls  and the i nc r ea se  in number  of phagocytic  
m a c r o p h a g e s  in these  cen te r s  a re  evident ly  connected with i nc rea sed  cell  des t ruc t ion  (this has been ob-  
s e r v e d  by o ther  au thors  during hypoxia [3]). Hence,  although ant ibody product ion in mice  r ema ins  normal  
dur ing  hs~poxia, the d e c r e a s e d  number  o f  an t ibody-producing  cel ls  indicates  ce r ta in  (still uncompensated)  
changes  in the s y s t e m  respons ib le  for  deve lopment  of humora l  immuni ty .  
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