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The number  Of p laque- fo rming  cells  (PFC) in the spleen of r a t s  immunized  with sheep ' s  r ed  
blood cel ls  (SRBC) a f te r  injury to the an te r io r  or  p o s t e r i o r  pa r t  of the medial  hypothalamus 
and also of the tha lamus  did not differ  s ignif icantly f r o m  the number  of P F C  in the spleen of 
intact  an imals .  The  t i t e r s  of hemolyzing and hemagglut inat ing antibodies in the  an imals  with 
in jur ies  to the midbra in  were  a l i t t le  lower than in intact r a t s .  The  d e c r e a s e  in the quantity 
of c i rcula t ing  antibodies was not connected with the location of the loci  of injury but was evi -  
dently a consequence of the c r a n i o c e r e b r a l  t r a u m a .  
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Evidence  is continually being obtained that  the hypothalamus contains no s t ruc tu r e s  specia l ly  regula t ing 
the magnitude of the immune r e s pons e  and whose inactivation would s ignif icant ly reduce  the intensi ty of immu-  
nogenes is  [1, 8-11], as some worke r s  have suggested.  Never the les s ,  for a final solution to the p r o b l e m  of the 
ro le  of the hypothalamus in the regulat ion o f  immunogenes is ,  it was n e c e s s a r y  to study whether  injury to indi- 
vidual p a r t s  of  the hypothalamus affects  the function of the an t ibody-forming  cel ls  direct ly ,  for the  quantity of 
c i rcula t ing  antibodies,  which was de te rmined  in m o s t  invest igat ions of this  p r o b l e m  [3, 4, 7-12], depends on 
s eve ra l  f ac to r s  not d i rec t ly  r e l a t ed  to immunogenes i s .  

In th is  invest igat ion the product ion of an t ibody-forming  (plaque-forming)  cel ls  (PFC) was studied in the 
r a t  spleen a f te r  injury to ce r t a in  s t ruc tu r e s  of the midbra in .  

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

Expe r imen t s  we re  c a r r i e d  out on 140 Wistar  r a t s  weighing 180-200 g. S t ruc tu res  of the midbra in  were  
injured e lec t ro ly t ica l ly ,  s y m m e t r i c a l l y  on both s ides ,  in an imals  of  t h ree  groups  us ing an e lec t rode  0.4 m m  in 
d i ame te r  (dc, 1.5 mA, durat ion of act ion 10 sec).  In the an imals  of group 1 the an te r io r  p a r t  of the hypothala-  
mus in plane A P - 0  [5] was injured at a depth of 7 m m  f r o m  the b ra in  su r face  and 0.8 m m  la t e ra l ly  to the mid-  
line, in the reg ion  of the p a r a v e n t r i c u l a r  and supraopt ic  nuclei .  In the r a t s  of group 2 the  p o s t e r i o r  p a r t  of 
the hypothalamus in plane AP-3  [5] was injured at a depth of 7 m m  f r o m  the bra in  su r face  and 0.8 m m  la te ra l ly  
to the midline in the r eg ion  of the p o s t e r i o r  hypothalamic nucleus.  In the an imals  of group 3 the tha lamus  was 
injured in plane AP-3  [5] at a depth of 5 m m  f r o m  the b ra in  su r face  and 0.8 m m  la t e ra l ly  to the midline in the 
reg ion  of the tha lamus .  The  an imals  were  immunized  11-12 days  a f te r  the opera t ion  by in t raper i tonea l  injection 
of sheep ' s  r ed  blood cel ls  (SRBC) in a dose of 109 cel ls .  The  an imals  were  kil led 3, 4, 5, 7, and 14 days a f t e r  
immunizat ion by exsanguinat ion and the number  of PFC in the spleen was de te rmined  [6]. The quantity of he-  
molyzing and hemagglut inat ing antibodies agains t  SRBC in the blood s e r u m  also was  de te rmined  by the usual 
method.  Intact  an imals  were  immunized  and invest igated by the s cheme  desc r ibed  above.  All the r a t s  were  
weighed before  the opera t ion  and the intact r a t s  11-12 days be fo re  immunizat ion and at the end of the expe r i -  
ment .  On the bas i s  of these  findings the mean daily inc rease  in weight during the per iod  of the expe r imen t s  
was  calculated in pe r  cent for  the an imals  of the four groups,  which were  kept on a s tandard  diet. The  bra in  
of the an ima l s  undergoing the opera t ion  was invest igated his tological ly  to ver i fy  the location of the injuries .  

EXPERIMENTAL RESULTS 

In the group of intact animals the number of PFC 3 days after immunization was 119 • 22/106 nucleated 
spleen cells (Table I), and later it increased to reach a maximum (755 �9 48) 5 days after immunization, when 
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TABLE 1. Number  of PFC in Spleen per  108 Nucleated Cells (M =~ m) 

Group of animals Number of Time after immunization, days 
animals 3 4 5 7 

Intact 35 119~--22 665•  755~48 97+19 
Injury to anterior hypothalamus 35 I03-----29 641~72  710• 73~-21 
Injury to posterior hypothalamus 35 t27+32 680-----62 788• 86"+-15 
Injury to thalamus 35 98• 710•  8 0 6 •  105~18 
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Fig. 1. T i te r s  of hemolyzing antibodies (M • m). Abscissa ,  t ime after  immunization 
(in days); ordinate, t i t e rs  of hemolysins (in log2). Here and in Fig. 2: 1) intact ani-  
mals;  2) injury to anter ior  hypothalamus; 3) injury to pos te r ior  hypothalamus; 4) in- 
jury to thalamus.  

Fig. 2 .  Ti te rs  of hemagglutinating antibodies (M • m). Abscissa ,  days after  immu~ 
nization; ordinate, t i te rs  of hemagglutinins (in log2). 

it began to fall quickly. The curve of the r i s e  and fall in the number of PFC in the three  groups of animals 
undergoing the operat ion was s imilar  in shape to that of the intact animals.  The maximal number of PFC 5 
days after immunization in the animals with injuries to the anter ior  hypothalamus was only a little lower, and 
in animals with injury to the pos te r io r  hypothalamus and thalamus only a little higher than in the intact ani-  
mals .  The difference between the number of PFC in the groups of injured and intact animals at all t imes of 
determination was not stat.istically significant (P > 0.05). 

In m o s t  animals,  whether undergoing the operation or  not, hemolysins appeared  4 days after immuniza-  
tion. Their  t i t e r s  were  maximal  7 days after  immunization, and after 14 days they had decreased (Fig. 1). 
The hemolysin t i t e r s  in all groups of animals undergoing the operation, r ega rd le s s  of the position of the foci 
of injury, were  a little lower than in the intact animals, by not more  than 1.1 log 2 unit. The difference was not 
s ta t is t ical ly  significant because of differences in the individual immunological reac t iv i ty  of the animals .  

Hemagglutinating antibodies were detected in the animals of all groups 4 days af ter  immunization, but 
later  their  t i ters  increased gradually (Fig. 2). The hemagglutinin t i te rs  in the ra t s  with injury to the midbrain 
were lower, but not significantly, than in the intact animals .  

The ra te  of increase  in weight of the intact animals  during the per iod of observat ion was considerably 
grea te r  than in all groups of animals undergoing the operation.  The mean daffy increase  in weight of the intact 
r a t s  was 0.95 �9 0.0870, in the group with injury to the anter ior  hypothalamus it was 0.38 �9 0.0470, in animafs  with 
injury to the pos te r io r  hypothalamus 0.49 �9 0.0570, and in animals  with injury to the thalamus 0.44 • 0.0370. The 
difference between the mean daily increase  in weight in all animals undergoing and not undergoing the operation 
was significant (P < 0.05). 

These  resu l t s  do not conf i rm the substantial  dec rease  in the number of PFC in the spleen of r a t s  i m m u -  
nized after  injury of their  pos te r io r  hypothalamic nucleus descr ibed previously  [2]. On the contrary,  they a re  
evidence that localized injuries both to the hypothalamus and to the thalamus have no significant effect on the 
production of splenic ant ibody-forming cells in vi tro.  The small  dec rease  in the antibody t i te rs  in all groups 
of animals undergoing the operation was not connected with injury to the components of a hypothetical midbrain 
sys t em regulat ing immunogenesis ,  but with a consequence of the c ran ioce rebra l  t rauma which, bearing in mind 
the considerable  reduct ion in the gain in weight, must  have caused a dis turbance of metabolism, with the resu l t  
that the conditions for antibody biosynthesis  in vivo were impaired. 
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E F F E C T  OF E N Z Y M E S  OF T H E  C O N T A C T  P H A S E  OF BLOOD 

C L O T T I N G  ON P H A G O C Y T I C  A C T I V I T Y  OF  T H E  N E U T R O P H I L S  

A. N. M a y a n s k i i ,  M. E .  V i k s m a n ,  
L .  G. P o p o v a ,  a n d  D.  M. Z u b a i r o v  
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The effect of the product of the contact phase of blood clotting (CAP), i.e., factor XII and its 
activated form on the reaction of reduction of nitro-BT by human neutrophils was studied. In 
all cases CAP caused marked stimulation of the neutrophils. The response of the neutrophils 
to factor XII was observed irregularly.  It was more regular and stronger after activation of 
this factor. The indirect effect of CAP on neutrophils is postulated, through activation of inter- 
connected enzyme systems of the blood plasma. 

KEY WORDS: neutrophils; phagocytosis; contact activation product. 

Various humoral factors of the blood plasma participate in the regulation of metabolic processes  main- 
taining the phagocytic function of the neutrophils. Activation products of the complement system [2, 3], the ~2- 
glycoprotein fraction [9, 1t, 13], C-react ive protein [4], fetuin [13], and the kallikreins [5] are  all stimulators 
of neutrophils. The functional state of the neutrophils has been observed to change during incubation of blood 
in glassware not t reated with silicone. Accordingly, the investigation described below was undertaken to study 
the mechanism of this phenomenon, namely the possibility of its mediation through factors participating in the 
contact phase of blood clotting. 

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

Contact activation product (CAP) was obtained from human blood plasma by the method of Schoenmakers 
et al. [12]. The eluate from the glass was concentrated with dry Sephadex G-50. The glycine buffer was 
changed f o r  isotonic 0.15 M phosphate buffer, pH 7.2, on a column with Sephadex G-25. The preparation had 
the property of res tor ing the defective clotting of plasma not containing contact factors, obtained by Nossel 's 
method [8]. 

Par t ia l ly  purified factor XII (F-XII) - fraction IVS - also was obtained from bovine plasma [12]. During 
electrophoresis  in polyacrylamide gel three protein zones were detected in it. The protein content in the zone 
capable of correct ing the defective clotting of plasma deprived of contact factors was about 80% of the total pro- 
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