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Experiments on albino ra ts  with e lectrolyt ic  injury to the ventromedial  hypothalamic nuclei 
(VMHN) showed that adiposity of the animals and hyperplas ia  of the pancreat ic  islet t issue 
when the diet was unres t r i c ted  are  due not only to hyperphagia and the resul t ing increased  
load on the f l -cel ls .  In animals with damaged VMEN, kept on a s t r ic t ly  measured  and r e s t r i c -  
ted diet, the accumulation of fat also was increased and the volume of the insular  t issue was 
increased  as a resul t  of d i rec t  stimulation of the pancreat ic  islets.  However, these changes 
were  less  marked  than in animals on an unres t r i c ted  diet. Depending on the conditions both 
these fac tors  evidently can combine in different ways and lead in some cases  to exhaustion 
of the fi -cel ls  and to the development of diabetes.  

Electrolyt ic  injury to the ventromedial  hypothalamic nuclei (VMttN) leads to hyperphagia and adiposity 
[1-8] and these ,  in turn,  a re  considered to throw a load on the insular  apparatus [1-3, 10, 18]. In recent  
yea r s  the adiposity has been attr ibuted to the increased  secre t ion  of insulintaking place direct ly  af ter  in-  
jury to VMI-IN and independently of an excess ive  intake of food, r a the r  than to the hyperphagia [9, 13, 15, 16]. 
However,  the state of the insular  apparatus  in animals with damaged VMHN and on a res t r i c ted  diet (el imi- 
nating the role  of hyperphagia) has not been investigated. 

The investigation descr ibed below was ca r r i ed  out to fill this gap. 

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

Experiments were  ca r r i ed  out on 22 adult female Wistar ra ts .  Bilateral  injury to VMHN was produced 
in 16 of the ra ts  in a s tereotaxic  apparatus with a d i rec t  cur ren t  of 2 mA acting for 15 sec.  When the an i -  
mals  began to develop hyperphagia 2-5 days af ter  the operat ion they were put on to a balanced diet,  100 g 
of which contained 47 g potato s ta rch ,  41 g casein,  12 g rendered beef fat, corn  oil, and fish oil with the ad-  
dition of 4 g of a mixture  of minera l  sal ts  and a polyvitamin complex [17, 19]. The same diet was given to 
6 intact (control) animals.  Each rat  received this diet in a daily amount equivalent to 44 calor ies  and water  
ad lib. The blood sugar was determined by the H a g e d o r n - J e n s e n  method, sugar  in the urine by Benedict 's  
method, and the total fat content in the cadaver  was est imated [12] af ter  the end of the experiments .  The 
localization of the injury was established with the aid of De Groot 's  atlas [11] in ser ia l  sections through the 
hypothalamus stained with 0.05% azure.  To demonst ra te  insulin deposited on the f l -ce l l s ,  sections through 
the pancreas  were  stained with aldehyde-fuchsin [7] and pseodoisocyanin [20]. The state of the insular t i s -  
sue was judged f rom the number  of islets in 10 m m  2 o f  the gland, the mean number of cells  per  islet,  the 
percentages  of a and fl cells in the is le ts ,  and the fl/a rat io.  The relat ive percentage of insular  t issue in 
the pancreas  was determined in ser ia l  sections through the whole organ at intervals  of 600 p. The outlines 
of  the islets and sections were  drawn with a drawing apparatus and measured  with a planimeter .  
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']?ABLE 1. Effect of Injury to VMHN on Pancreat ic  Islets in Rats 
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Fig. 1. Changes in weight of control and experi-  
mental animals depending on conditions of feeding: 
I) experimental animals on restricted diet; 2) con- 
trol animals on restricted diet; 3): experimental 
animals on unrestricted diet. Abscissa, time (in 
days); ordinate, weight ~n g). 

The experimental  animals  ate their  ration of 
food greedily, within 20-30 rain whereas  the control  
animals ate theirs  much more  slowly. During the 
f i rs t  7 days the weight of the rats  of both groups fell 
a little (Fig. 1); la ter  the weight of the control  ra ts  
remained at a constant level whereas  in animals with 
injury to VMHN it increased slightly. The increase  
in weight in the animals undergoing the operat ion was 
re la t ively small  but s ta t is t ical ly  significant (P < 0.05), 
but a much g rea te r  increase  in weight was observed 
in the animals with injury to VMHN which received 
food ad l ib  (Fig. 1). 

Repeated determinat ion of the blood sugar  in 
the animals of the control  and experimental  groups revealed no significant dif ferences  (108 • 6.1 and 101 • 
2.6 mg %, respect ively;  P > 0.2). 

On the 32nd-35th day of the experiment  8 of  the experimental  and 3 of  the control  ra ts  were  killed, and 
the remaining animals were  put onto a unres t r ic ted  diet. During the next 50 days the weight of  the rats  with 
injury to VMHN, which ate much more  food, increased  considerably,  reaching 452 • 3.7 g. 

Investigation of the brain sections showed that the VMHN in the experimental  animals were completely 
des t royed:  The fat content in the cadaver  of the experimental  animals was significantly higher than in the 
controls  (Table 1). These animals had thus accumulated fat even though after  injury to VMIIN the rats  had 
been kept on a s t r ic t ly  r e s t r i c t ed  diet. 

Microscopic investigation of sections through the pancreas  showed an increase  in the number of islets 
in the experimental  animals compared  with the controls .  The total content of insular t i ssue and the number 
of f i -cel ls  producing insulin also were increased in the experimental  ra ts .  

No appreciable difference in the staining proper t ies  of the sect ions through the pancreas  f rom the con-  
t ro l  and experimental  animals was d iscovered ,  f rom which it could be deduced that there  was no significant 
difference in the insulin content in the insular  t issue.  

The increased accumulat ion of fat, the hyperplasia  of the is le ts ,  and the increase  in volume of insular  
t i ssue  cannot therefore  be attributed ent i re ly to the hyperphagia ar is ing after  damage to VMEN. In that case 
the injury to VM-HN evidently direct ly  st imulated the internal s e c r e t o r y  function of the pancreas .  This con-  
clusion conforms with resul ts  of experiments  by other  workers  [9, 14, 15]. Meanwhile, the difference in the 
degree of adiposity in the experimental  animals receiving an unres t r ic ted  or  a r e s t r i c t ed  diet suggests  that 
in the presence  of marked hyperphagia the direct  st imulation of the insular apparatus as a resul t  of injury 
to the  hypothalainic nuclei could not be the only cause of the deposition of fat. Consequently, the factor  of 
overe'ating plays an essent ial  role in adiposity and, correspondingly,  in the overs t ra in ing  of the insular ap-  
para tus  of the pancreas  af ter  injury to VMHN. 
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