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React ive  p r o p e r t i e s  of cu l tures  of pe r iphe ra l  blood lymphocytes  a re  unchanged in rabb i t s  with 
injury to the p o s t e r i o r  hypothalamus and a lowered  level  of product ion of humora l  comple -  
ment- f ix ing  antibodies.  Animals  with in jury to the p o s t e r i o r  hypothalamic  nucleus provide a 
convenient model for  d i f ferent ia l  invest igat ion of specif ic  humora l  f ac to r s  of immunity  (anti-  
bodies) and ce l lu la r  f ac to r s  of immuni ty  in v i t ro .  

Local  injury to the p o s t e r i o r  hypothalamic  nucleus (NHP) affects  the viabi l i ty  of skin a l lograf ts  [14, 
15],substantial ly modif ies  the r e sponse  of the cornea  to burns ,  and leads to inhibition of homora l  antibody 
production [9, 11, 12, 16]. It is not known how s i m i l a r  des t ruct ion of the hypothalamic  s t ruc tu re s  affects  
r eac t iv i ty  of the lymphocytes .  

In the invest igat ion desc r ibed  below, the reac t ive  p r o p e r t i e s  of cu l tures  of pe r iphe ra l  blood lympho-  
cytes  f r o m  rabbi t s  with in jury to the p o s t e r i o r  hypothalamic  s t ruc tu r e s  were  studied. 

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

Blas t  t r ans fo rma t ion  of s t imula ted  and uns t imula ted  ce l l s  (BTSC and BTUC), macrophage  t r a n s -  
fo rmat ion  of the cor responding  cu l tures  (MTSC and MTUC), and the phenomenon of lys i s  of s t imulated 
lymphocyte  cul tures  (PLSL) [5, 6] we re  invest igated in view of recen t  evidence showing that these  types  of 
r e sponse  of the cu l tures  to va r ious  f o r m s  of s t imulat ion a re  exhibited unequally [1, 3, 4, 8]. 

Expe r imen t s  were  c a r r i e d  out on r abb i t s  weighing 2-3 kg into which a s teel  monopolar  e lec t rode  
(200 # in d i ame te r ) ,  insulated throughout its length except  at the t ip,  was inser ted  s te reo tax ica l ly  under  
hexobarbi ta l  anes thes ia .  Uni la tera l  e lec t rocoagula t iou  with a d i rec t  cu r ren t  of 1 mA for  15 sec was c a r -  
r ied out in the region of the p o s t e r i o r  hypothalamus .  The r e f e r e n c e  e lec t rode  was placed on the r a b b i t ' s  
e a r  on the same  side as the coagulating e lec t rode .  Three  days a f t e r  the operat ion the animal  rece ived  an 
int ravenous injection of 0.25 m l / k g  n o r m a l  ho r se  s e r u m  (NHS), and for  the next 25 days the t i t e r  of com-  
p lement - f ix ing  antibodies (CFA) in the blood was invest igated and the complement  fixation tes t  (CFT) in 
the cold was p e r f o r m e d  [10]. The extent of injury to NHP was judged f rom the r e su l t s  of two t e s t s :  changes 
in CFA product ion and morphologica l  invest igat ion of the bra in  of the an imals  undergoing the operat ion.  * 

The reac t ive  p r o p e r t i e s  of the pe r iphe ra l  blood lymphocyte  cul tures  were  studied repea tedly :  before  
the operat ion,  on the 2nd-3rd day a f t e r  the opera t ion but before  injection of NHS, and on the 5th-7th and 

*Morphological  invest igat ions of the bra in  were  c a r r i e d  out by I. P. Tsve tkova ,  to whom the authors  a re  
gra teful .  
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Fig. 1. Culture of rabbit  per ipheral  blood lymphocytes af ter  cultivation for 96 h. a) Lympho-  
cytes,  1600 x ; b) macrophages  in unstimulated culture,  1280 x ; c) cel lular  adhesion in cul-  
ture consist ing of lymphocyte s, t ransformed lymphoid cel ls ,  and blast  cells  in mi tos is ,  s t im-  
ulated by phytohemagglutinin M, 1088 x .  Stained with azure  I I -eosin .  

Fig. 2. Reactivity of lymphoid cells  in unstimulated culture.  I) Macrophage t r an s fo rma-  
tion; 1D blast t ransformat ion.  Abscissa  - days of observat ion:  A) before operation; B) 2nd- 
3rd day after  operation and before injection of protein; C) 5th-7th day; D) 10th-12th day after  
immunization. Ordinate - number  of cells in percent .  Unshaded columns,  Group 1; oblique- 
ly shaded columns, Group 2; black columns, Group 3. 

Fig. 3. Reactivity of lymphoid cells in cul tures stimulated by phytohemagglutinin M. Legend 
as in Fig. 2. 

10th-12th days after  immunization. The cells were cultivated and counted by the usual methods [2, 7, 17, 
19] in Eag le ' s  MEM medium for suspended cells [18] with the addition of 18-20% autologous plasma.  
Phytohemagglutinin M (Wellcome) was used as the s t imulator .  

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

On the basis  of the serological  data (CFA production) and the resu l t s  of the morphological  investiga- 
tion of the brain (localization of the focus of destruction in the hypothalamus) all the animals were  divided 
into three groups:  group 1 (six rabbits) included animals in which no CFA Could be detected, but the focus 
of destruction was situated in NHP; group 2 (three rabbits) contained animals in which t r aces  of CFA were 
found in se rum diluted 1 :10 ,  and the focus of destruction involved NHP; group 3 (seven rabbits) included 
animals in  which the immunological response  to NHS was well marked,  i.e., CFA were detected in se rum 
in dilutions of 1 : 20 or  above, and the focus of destruct ion was located in var ious  s t ruc tures  of the post -  
e r io r  hypothalamus. Bearing in mind that the p roces s  of CFA production in the rabbits  of group 3 was 
s imi lar  in intensity to that in many of the animals in the p re l iminary  experiments  before the operation,  
and also to resul ts  given in the l i te ra ture  [9, 13] it was decided thabthe rabbits  of group 3 could serve as 
the control for groups 1 and 2. 
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The 
exe r t s  its 
tackled  by 

The culture of pe r iphe ra l  blood lymphocytes  f r o m  all three  groups  of a n i m a l s  was viable  and mos t  
of the cel ls  of the unst imulated cul tures  on the 4th day consis ted  of smal l  and m e d i u m - s i z e d  lymphocytes  
(Fig. la ) ,  the number  of l a rge  lymphocytes  not exceeding 1-3~ (Fig. 2, II). Only in one rabbi t  was a high 
BTUC (up to 25~) obse rved  before  the operat ion and throughout the subsequent per iod of the investigation.  
In the an imals  with undis turbed CFA product ion (group 3) the value of MTUC remained  v i r tua l ly  unchanged 
on the 5th-7th and 10th-12th days a f t e r  injection of NHS. The rabb i t s  of group 2 (partial  in jury to NHP and 
a dec r ea se  in CFA production) gave an inc rease  in MTUC on the 5th-Tth and 10th-12th days a f te r  immuni-  
zation. However ,  because  of the smal l  num b e r  of obse rva t ions  (three rabbits)  it is imposs ib le  to d e t e r -  
mine the signif icance of this change in MTUC. In the an imals  of group 1, MTUC was not significantly di f -  
fe ren t  f rom its value in group 3 throughout the exper imen t  (Fig. 2, I; Fig. lb) .  In the rabb i t s  of all three  
groups no significant d i f ference  was found in BTSC (Fig. 3, II), while MTSC in the an imals  of groups 1 and 
3 was s i m i l a r  in type at all t imes  of observa t ion  (Fig. 3, I). In the rabb i t s  of group 2 an inc rease  in MTSC 
was observed  on the t0 th-12th day a f t e r  immunizat ion,  jus t  as was found with MTUC in this group. PLSL 
was not obse rved  in the cell  cu l tures  f r o m  any of the groups  of an imals .  The study of pe r iphera l  blood 
lymphocyte  cul tures  f r o m  rabbi t s  with injury to NHP thus revea led  no significant changes.  

The expe r imen t s  on rabb i t s  with injury to NHP showed that CFA production in r e sponse  to injection 
of NHS was v i r tua l ly  absent ,  but there  was a no rma l  r e sponse  of the pe r iphe ra l  blood lymphocyte  cul tures  
with r e spec t  both to MTUC and to MTSC and BTSC. Elec t ro ly t ic  injury to the hypothalamic s t ruc tu r e s  
produced no marked  changes  in the r eac t ive  p r o p e r t i e s  of lymphoeytes  of all invest igated groups  of an imals .  
This invest igat ion sugges ts  that an imals  with in jury to NHP provide  a convenient model for  different ial  in-  
ves t igat ion of specif ic  humora l  f ac to r s  of immuni ty  and i ts  ce l lu la r  f ac to r s .  

question of which link in the c e l l - a n t i b o d y  chain is broken by injury to NHP, and how NHP 
influence on antibody product ion is e x t r e m e l y  impor tant  and compl ica ted.  The p rob l em mus t  be 
pa ra l l e l  expe r imen t s  on intact  an imals  and in v i t ro .  

It  is evident f r o m  these  invest igat ions that  cent ra l  influences on the morphological  mani fes ta t ions  of 
r eac t iv i ty  of ce l l s  of the lymphoid s y s t e m  a re  not suff icient ly intensive o r  prolonged to enable them to be 
d i scovered  by analys is  of the lymphocyte  r e sponse  in v i t ro .  
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