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Bi la te ra l  e lec t ro ly t ic  coagulation of the p o s t e r i o r  hypothalamus in rabbi t s  in the region of 
the m a m i l l a r y  nuclei causes  a per iodic  anemia,  most  m a r k e d  in the 3rd and 16th weeks 
a f te r  the opera t ion,  The f i r s t  wave of anemia  is accompanied  by inc reased  e ry thropoie t in  
act ivi ty of the blood, and at the height of the second wave,  the content of e ry thropoie t ins  
in the blood of the an imals  is unchanged, 

Studies of the ro le  of subcor t ica l  s t ruc tu re s ,  notably the hypothalamus,  in the regulat ion of e r y t h r o -  
po ies i s  have been publ ished only recen t ly  [2, 4, 6-9]~ Many aspec ts  of this p rob lem a re  st i l l  fa r  f rom 
solut ion.  

In the p r e s e n t  invest igat ion changes in the sys t em of humora l  r egu la to r s  of e ry th ropo ies i s  ( e ry th ro -  
poietins) and some  indices of the pe r iphe ra l  blood and bone m a r r o w  were  studied a f t e r  des t ruc t ion  of the 
m a m f l l a r y  nuclei  of the p o s t e r i o r  hypothalamus in rabb i t s .  

EXPERIMENTAL METHOD 

Bilateral destruction of the mamillary nuclei of the hypothalamus was carried out in 25 rabbits at the 
level P-3 according to the atlas of Sawyer and co-workers [1O]; 20 rabbits, in which bilateral destruction 
of the subcortical white matter was carried out, acted as controls; the blood picture for a period of 16 weeks 
was investigated in a further 20 rabbits in the absence of operative procedures. 

The appropriate brain structures were destroyed stereotaxically through a monopolar electrode by a 
direct electric current of 2 mA acting for I rain. The operation was carried out under nembutal anesthesia. 
Before the operation, tests were carried out on all animals to determine the erythrocyte, leukocyte, and 
re t icu locyte  counts, the blood hemoglobin concentrat ion,  and the l euko-e ry th rob la s t i c  ra t io  between bone 
m a r r o w  cei ls ,  in pe rcen t .  After  opera t ion  the same  blood indices we re  studied every  3-4 days .  Bone 
m a r r o w  puncture was c a r r i e d  out before ,  and on the 17th-18th and 105th- l l0 th  days a f t e r  the opera t ion .  

TABLE I. Erythropoietic Activity of Plasma of Intact, Control, and 
Experimental Rabbits on 15th-18th and 105th-110th Days after 
Operation (percentage of mitoses oferythroid series in bone marrow 
culture) 

Group of 
rabbits 

Intact 

Control 
Experimental 

15-18th day 105-111th day 
Hank's Protein- free 
solution extract 

. M_+o, nl M;, I 

6 4,2-----1,0 i i  { 5,1• [ >0,05 
6 5,0--+1,I 12 6,8--_+1,1 >0,05 

6,O• [13,0.+-0,8 t <0,001 

Hank's .. Protein-free 
solution extract 

n M + m  n M + m  

6 4,4+_1,0110 6,0+_0,7 
i 

! 
5,0--1,1 8 7,0__-1,3 
5,5~+0,8 10 7,5~I,1 

>0,05 

>0,05 
>0,05 
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TABLE 2. Rate of Incorpora t ion  of Fe 5s into 
Ery th rocy tes  of Polycythemic  Recipient  Mice 
Receiving Physiological  Saline and P r o t e i n - F r e e  
ExtraCt of P l a s m a  of Intact  and Exper imenta l  
Rabbits  p u l s e s / r a i n  

Substances tes ted  

Physiological  sal ine 

P r o t e i n -  
~c~^ e x -  

t r a c t s  of 
p l a sma  

I of intact  
rabbi t s  

o~ e x p e r i -  
mental  
r abb i t s  

n 

6 

5 

M• P 

320.0• - 

339~177176 > 0~ 

321.0• > 0.05 

The e ry thropoie t ic  act ivi ty of the blood was invest igated 
at the s a m e  t imes  in v i t ro  using a bone m a r r o w  culture 
[3, 5], and in vivo by record ing  the ra te  of incorpora t ion  
of Fe 59 into e ry th rocy t e s  of polycythemic  rec ip ien t  
mice  [1]. The magnitude and location of dest ruct ion 
of the hypothalamic  t i ssue  were  ver i f ied  his tological ly .  

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

After  des t ruct ion of the m a m i l l a r y  nuclei of the 
hypothalamus the rabbi t s  developed prolonged and 
per iod ic  anemia ,  which was m o s t  s e v e r e  on the 15th- 
18th and 100th-105th days a f te r  the operat ion.  On the 
15th-18th day the e ry th rocy te  count fell f r om 5,240,000• 
77,500 to 4,23.0,000• (P < 0.001), the leukocyte 
i n c r e a s e d  f r o m  11,200• to 12,900• (P < 0.05), 
the re t icu locy te  count rose  f rom 17.5•176 to 27 • 1.5~ 
(P < 0.001), and the hemoglobin concentrat ion fell 
s l ightly.  The number  of cel ls  of e ry th rob las t i c  s e r i e s  

in the bone m a r r o w  inc reased  f rom 18.5• to 30.4=~2.5% (P < 0.001). The blood p ic ture  began to r e c o v e r  
22-23 days a f te r  the operat ion,  and on the 66th day the indices studied had a lmos t  re turned  to the i r  initial 
l eve ls .  

On the 100th-105th day a f te r  des t ruc t ion  of the m a m i l t a r y  nuclei of the hypothaIamus a second wave 
of anemia  occu r r ed  (the e ry th rocy te  count fell to 4,150,000• P <  0.001), with a dec r ea se  in the 
re la t ive  percen tage  of cel ls  of the e ry th ro id  s e r i e s  in the bone m a r r o w  (13.6• P < 0.001), but with no 
significant  changes in the re t ieu locyte  count and hemoglobin concentrat ion.  

In an imals  subjected to b i la te ra l  des t ruc t ion  of the subcor t ica l  white ma t t e r ,  only a t r ans ien t  dec rea se  
in the e ry th rocy te  count was obse rved  on the 6th and l l t h  days a f te r  the operat ion (from 5,160,000• 
to 4,550,000• P < 0o01). No apprec iab le  deviation of the hematological  indices f r o m  the initial level  
was  obse rved  in the intact  r abb i t s .  

Invest igat ion of e ry thropoie t ic  act ivi ty  in v i t ro  (Table 1) showed that  at  the height of the f i r s t  wave of 
neurogenic  anemia  the content of e ry thropoie t ins  in the blood of rabbi ts  with foci of des t ruc t ion  in the 
p o s t e r i o r  hypothalamus was cons iderably  h igher  than in control  and in tac t  rabbi t s .  At the height of the 
second wave, the level  of e ry thropoie t ic  act ivi ty  was about the s a m e  in all groups invest igated.  

S i m i l a r  r e su l t s  we re  obtained by the study of e ry thropoie t ic  act ivi ty of the blood of exper imenta l  
rabbi t s  at the height of the second wave (105th- l l0 th  day) in exper imen t s  in vivo (Table 2). 

It  can be concluded f rom the r e su l t s  of these  expe r imen t s  that following des t ruc t ion  of the m a m i l l a r y  
nuclei  of the hypothalamus,  a m a r k e d  anemia  develops and follows a per iodic  course .  The mechan i sm of 
this neurogenic  anemia  is highly complex: it  is accompanied  by cha rac t e r i s t i c  changes in the composi t ion 
of both the pe r iphe ra l  blood and bone m a r r o w .  Ery thropoie t ins  play a role  in the complex chain of c o m -  
pensa to ry  m e c h a n i s m s .  
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