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It has been found that the  formation of a l l  its hormones except  prolact in is depressed (or even to ta l ly  sup- 

pressed) in the anterior pi tui tary after division of its connections with the hypothalamus [4-6,15].  Investigations have 

shown that  the secret ion of prolact in  may ac tua l ly  be s t imula ted  after division of the pi tui tary stalk or after trans- 
p lanta t ion  of the gland [2,8,12,13,15]. The  pi tui tary  can also form prolact in in vitro [11,14], and this synthesis is in-  
hibi ted by extract  of the hypothalamus. For tha t  reason, the view is widely heId in the l i te ra ture  that  the hypothala-  
mus inhibits the  secre ta ion of prolactin.  However, in the experiments cited above (apart  from those carr ied out in 
vitro), the secret ion of prolact in was judged from one of the secondary reactions (dependent  to a large extent  on 
other conditions also) -- by the ab i l i ty  of the uterus to form a deciduoma. 

The present paper describes the results of the direct determinat ion of the prolact in content in the pi tui tary of 
rats in which extensive foci of destruction were produced by tissue electrolysis  in the median eminence  and in the 
neighboring region of the hypothalamus.  

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

Electrolyt ic  destruction of the media l  portion of the hypothalamus was carried out on female  rats weighing 

205-218 g by means of a s tereotaxic  apparatus. The resuits of t r ia l  operations (on 25 rats, in which the hypothala-  
mus was studied after  decapi ta t ion  in ser ial  h is to logical  sections) showed that  the coordinates for obtaining the nec-  
essary focus of destruction in the rats of the  populat ion used in this invest igat ion were as follows (in accordance with 
DeGroot's map [3]): A = 5.0, V=- -4 .0 ,  L =~0.6. A current of 5 mA was passed for 30 sec through an electrode,  con- 
ss of an en tomolog ica l  needle ,  0.3 mm in d iameter ,  covered with insulating varnish except  for a distance of 
0.6 mm at its point. 

Observing the conditions described above,  operations were performed on 38 rats, 7 of which died during the 
first 2 days after the operation; the remaining rats (31) were sacrif iced by decapi ta t ion  35-40 days after the opera-  
tion. The  hypothalamus of each rat was careful ly  studied macro-  and microscopical ly  (in serial  his tological  sections 
s tained by Nissl's method). As a result,  14 rats were se lec ted  in which the foci of destruction occupied the whole 
media l  portion of the hypothalamus,  and in part icular ,  the ventro-  and dorso-media l  nuclei,  the nucleus arcuatus, 
and the median eminence  (see figure). The  results described in this paper re la te  to these 14 exper imenta l  and to 

12 control rats which were kept throughout the period of the invest igat ion in ident ica l  environmental  conditions and 
on the same diet.  

After decapi ta t ion  of the exper imenta l  and control animals ,  the endocrine glands and the uterus were ext rac-  
ted,  weighed, and t rea ted  h is to logica l ly  (with the except ion of the pituitary); in the anterior pi tui tary,  the content 
of prolact in was de termined separate ly  for each an imal  by the method of Grosvenor and Turner [7], based on the 
loca l  react ion of the crop glands in pigeons. For this purpose, a homogenized (in 0.6 ml of dist i l led water) suspen- 
sion of the anterior  pi tu i tary  was in jec ted  in t radermal ly  into a pigeon (so far as possible into the same place  above 
the right crop gland) in a dose of 0.1 ml dai ly  for 4 days (al together 0.4 ml or the equivalent  of 2/3 of a pituitary).  
The  pigeon was sacr i f iced 24 h after the last inject ion.  

This method was modif ied with regard to the interpreta t ion of the reaction.  The pigeon's  crop was dissected, 
an incision made into i t  on the dorsal aspect  in the mid l ine,  and i t  was stretched out on a wax slab and al lowed to 
dry at room temperature .  As a result,  a constant preparat ion was obtained,  consisting of a transparent dry f i lm in 

* Present Address: Institute of Health,  Budapest, Hungary. 

Laboratory of Endocrinology, Facul ty  of Biology and Soil Science,  M. V. Lomonosov Moscow State University. 
(Presented by Act ive  Member of the Academy of Medica l  Sciences of the USSR A. V. Lebedinskii .)  Translated from 
Byulleten'  ~ksper imental 'noi  Biologii i Meditsiny, Vol. 62, No. 8, pp. 90-93, August, 1966. Original a r t ic le  sub-  
mi t ted  May 9, 1964. 

927 



Mean Weight  of Endocrine Organs and Uterus, and Prolactin Content of Pituitary in Control and Experimental  Rats* 

Animals 

Control 

Experi- 
menta l  

No. 

of 

ani-  

mals 

Body weight (in g) 

at  begin-  post- 

ning o fex -  mot ,  
per iment  tern 

198 223 

~5.1 ~6.0 

213 340 

~4.3 ~10.6 

Weight of organ (in mg) 

pi tui-  
tary 

10.9 

~0.5 

5.2 
• 

adrenals 

57.6 

~2.4 

29.5 
+3.1 

ovaries 

66.0 

~5.I 

36.6 

~2.5 

uterus 

580.0 

• 25.2 

209.5 
• 

Sex cyc le  

Normal 

Anestxus 

Prolact in content in 

pitui tary (in i. u.) 

per mg 

0.026 

0.014 

per mms 

0.060 

O. 045 

per whole 
pi tui tary 

0.288 

0.074 

*The postmortem examinat ion  was carried out 35-40 days after e lec t ro ly t ic  destruction of the region of the median 
eminence  and the media l  portion of the hypothalamus. 

I . I I I , , I  ! . 

: . . .  %'..,..% 
".., / . . ! ,-.. /' 

: : ",.. ..~. ....... :::.'" } ..-" 
. ...... / - ... .,...." .... 

', ".." -ipv& " ................... "" .." ,..-" ( 
g ,. ,.: " -.. j "'" ~. 

\ ,  ...... i ~ A  ' ~i'.."~.'::.~;=.." ""-, / ' -  

�9 . ~-*i:" .X--'..v~c:p :A ." -s ~ \  . .~.....-..... ,.....~...... 

"% ":.~>-'L'i:Sq'i"::'.':.a,~. ! ~M ~ Y \ 
- ~ "r ~ % . : ~ ..%-~ ".: : ~ .'o : ~ ~ / ~ - - ~ -  ,.%: �9 t :.~:X """ ". "-.'...-".'." ..' 

Schemat ic  drawing of the extensive focus of de-  
struction in the media l  portion of the hypothala-  
mus and the median eminence  in a rat. The re-  

gion of destruction is marked by dots. CO)opt ic  
chiasma; SC) suprachiasmafic  nucleus; ANA) an-  

terior nucleus of hypothalamus; PVH) paraventri-  
cular nucleus; VMH) vent romedia l  nucleus; 
DMH) dorsomedial  nucleus; PH) posterior hypo- 
tha l amic  nucleus; ARC) nucleus arcuatus; 

NM) m a m m i l l a r y  nuclei.  

which the react ing area was c lear ly  visible,  and its size 
could be measured much more accura te ly  than in the recent-  
ly excised crop. 

As a standard sample of prolactin,  the "Panlitar"* pre- 
parat ion was used, containing 15 i .u . /mg.  In experiments 

on 110 pigeons, receiv ing dai ly  in t radermal  injections of dif- 
ferent doses of this preparation (from 0.01 to 1.08 i.u. over 

4 days), data were obtained showing the relationship between 
the extent  of the react ion and the logari thm of the dose, 
from which a cal ibra t ion curve was plot ted [1]. 

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

Injury to the hypothalamus in the region of the ventro-  

media l  nuclei  is known to produce hyperphagia and obesity 
of animals .  The 14 exper imenta l  rats also developed con- 
siderable obesity. During the 35-40 days after the operation,  

their  mean weight rose by 127 g, five t imes greater than the 
mean gain in weight of the control animals  (see table) .  

The weight of the pi tui tary in the exper imenta l  rats 

fe l l  by about 50% compared  with its weight in the controls. 
A s imilar  decrease in weight took p lace  in the adrenals,  the 
ovaries, and the uterus of the expe t imenta l  animals.  Histo- 
log ica l ly ,  marked atrophy of the adrenal  cortex, the thyroid 
and the ovaries was discovered. In the ovaries, nei ther  r ipe 
fol l icles  nor fresh corpora 1urea were found, in full agreement  
with the prolonged state of anestrus detected as a result of 
in t ravi ta l  investigations of vaginal  smears, and also from the 
considerable decrease in weight of the uterus, 

Taken as a whole, these results demonstrate  that  destruction of the media l  hypothalamus and the median  emi -  
nence leads to a very severe disturbance of the thyrotropic,  gonadotropic,  and cort icotropic functions of the anterior 
pi tui tary,  i .e .  (at  least ,  judging by these functions) to a state of panhypopituitarism. 

The results of the prolact in es t imat ion are given in the table .  They show that  prolact in was present in the 
pi tui tary of the exper imenta l  animals ,  but in a much smal ler  amount than in the control animals (on the average 
about 60% of the control  level ,  expressed per mg weight of the pitui tary,  but only 22~ if  expressed in terms of the 

whole gland). 

*We are grateful to the staff of the Endocrinology Study Section, National  Institute of Health, U.S.A., for making 

this preparat ion avai lable .  
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The procedures described above (especia l ly  in the region of the median eminence)  in rats may be accompanied  

by focal (usually central) necrosis of the tissue of the anterior  pi tui tary.  In this case, using the data obtained by Las- 

zlo and co-workers [9], the quanti ty of prolact in can be ca lcu la ted  approximate ly  per mm s of uninjured anterior 

pi tui tary tissue after destruction of its connections with the hypothalamus. Even if  this correction was introduced, 

the quanti ty of prolact in in the  anterior pi tui tary of the exper imenta l  animals  was less than in the controls. 

Taking into account the long t ime  elapsing between the operation and sacrif ice,  the protein nature of prolactin,  
and also the fact  that  the other hormones of the anterior  pi tui tary do not remain  in the gland for a long t ime (as a 
reserve), the assumption can be dismissed as improbable  that  after the operation the production of prolactin com- 

p le te ly  or almost comple te ly  ceased,  and that  only the remains of its preformed reserve could be found in the gland. 

In these conditions the  content  of hormone in the gland was dependent on the relationship between the rate  of 
its formation and the ra te  of its del ivery  into the blood. For this reason, the fact  discovered in this investigation may 
be the result e i ther  of a slowing of the first process (production) or of a quickening of the second (secretion). The 
ava i l ab le  information is not sufficient to allow this problem to be solved. 

Prolactin remained  in the blood stream only for a very short t ime.  It was established conclusively that the 

amount  of prolact in in the volume of blood serum which can be in jec ted  in t radermal ly  into a pigeon is much below 
the threshold of sensi t ivi ty of the react ion used. For this reason, the prolact in content in the blood could not be de- 
t e rmined  direct ly.  

The widely held view that  the pi tui tary,  if  transplanted,  produces an increased amount  of prolact in is based 
on indirect  evidence obtained by the study of the ab i l i ty  of the uterus to form a placenta .  

As a result of experiments  on a large number of rats, the authors showed that i f  the median  eminence  or the 
stalk of the pi tui tary is destroyed during the period of estrus, the uterus of these rats is capable  of react ing for several  
weeks to t rauma by the formation of a deciduoma [1]. McCann and Friedmann [10] described the same react ion of 
the uterus in rats 4-11 days after injury to the hypothalamns. 

The  ab i l i ty  of the uterus to form a deciduoma,  however, depends not only on progesterone, the secretion of 

which is s t imula ted  by prolaotin,  but also on other factors and, in part icular ,  on the content of estrogens in the blood. 
We know, for example ,  that  in jec t ion  of even smal l  doses of estrogens into rats during pseudopregnancy may com- 
p le te ly  prevent the formation of a deciduoma [17]. 

Those authors who have observed a react ion of deciduoma formation in rats with an autotransplanted pi tui tary 
have concluded that  the pi tui tary,  freed from the influence of the hypothalamus, secretes an increased amount of 
prolact in,  from which i t  fol lowed that  the  hypothalamus in normal  conditions inhibits the secret ion of this hormone. 

The  present authors consider that  this is not the only possible explanation.  Another interpretat ion of these facts 
and of the results of the present investigations seems more probable. Undoubtedly after injury to the media l  hypo- 

thalamus and the median eminence  (or, as the results of the authors'  other investigations show, although only for the 
median eminence) ,  besides considerable atrophy, necrosis and connect ive- t issue  degenerat ion of the anterior pi tui-  
tary,  the production and secretaion of fo l l i c l e - s t imula t ing  and lu te iniz ing hormones falls sharply (if i t  does not 
cease altogether).  Although the secret ion of prolact in continues, ev ident ly  i t  also is depressed, although to a much 
lesser degree. As a result, in the anterior pi tui tary,  the re la t ive  proportions of these hormones change sharply, with 
an increase in the proportion of prolactin,  creat ing an apparent  or a re la t ive  increase in the secret ion of prolaetin.  

This ev ident ly  may expla in  the state of pseudopregnancy after disturbance of the connections between the hypothala-  
mus and pitui tary.  
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