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Fai lure  to D e m o n s t r a t e  a Funct ional  Connect ion  
B e t w e e n  the  Adrenal  Gland and V e n t r o m e d i a l  
H y p o t h a l a m i c  Nucle i  w i th  R e g a r d  to Control  of  

Food  Intake  ~ 

The  s tudies  of HETHERINGTON and  RANSON 2-~ BRO- 
BECK s, 7 and  o thers  8 have  descr ibed the  role of t he  ven t ro -  
media l  h y p o t h a l a m i c  nuclei  in t he  con t ro l  of food intake.  
.abla t ions  of these  s t ruc tu res  h a v e  been  shown  to  resul t  
no t  only  in h y p e r p h a g i a  and  obes i ty  w h e n  pe r fo rmed  in 
m a t u r e  rats ,  b u t  also in s t un t i ng  of g rowth  9,x° when  
lesions were placed in i m m a t u r e  rats .  F u r t h e r m o r e ,  lesions 
p laced  in t he  v e n t r o m e d i a l  h y p o t h a l a m i c  nuclei  of wean-  
l ing female  ra t s  have  been  shown  to  resu l t  in ad rena l  
a t r o p h y  xo. 

W i t h i n  the  last  few years ,  ev idence  has  been  accumu-  
la t ing n-~3 which  suggests  a func t iona l  re la t ionsh ip  be-  
t w e e n  the  ad rena l  gland and  the  ven t romed ia l  hypo-  
t ha l amic  nuclei.  Fo r  example ,  HALASZ and  SZENTA- 
GOTHAI n have  d e m o n s t r a t e d  t h a t  in te r fe rence  wi th  
adrena l  func t ion  resul ted  in cellular changes  in neurons  
of these  h y p o t h a l a m i c  s t ruc tures .  Since such an inf luence 
conce ivab ly  m i g h t  af fect  one of the  wel l -known funct ions  
of th i s  nucleus,  i.e. t he  con t ro l  of  spon t aneous  food intake,  
i t  was  of in t e res t  to  observe  th i s  p a r a m e t e r  in ra t s  bear ing  
r egene ra t ing  adrena l s  and  v e n t r o m e d i a l  lesions. 

The  resul ts  r epor ted  here  were  der ived  f rom a s t u d y  
concern ing  the  effect  of v e n t r o m e d i a t  h y p o t h a l a m i c  le- 
sions on adrena l - regenera t ion  h y p e r t e n s i o n  ~4 The p resen t  
no te  deals  w i th  obse rva t ions  on food in take  of these  ani-  
mals  f rom the  t ime  of ope ra t ion  a t  the  age of 24 and  29 
days,  respect ively ,  to  the  t ime  of sacrifice (age 65 days) .  
119 weanl ing  female  ra t s  of t he  Charles R ive r  CD s t ra in  
were  t r e a t e d  in the  following m a n n e r :  Group 1 served  as 
i n t a c t  cont ro ls ;  Group  2 was  u n i n e p h r e c t o m i z e d  and  uni-  
ad rena lec tomized  a n d  served  as ope ra t ed  cont ro l s ;  Group  3 
was  sub jec ted  to  r i gh t  a d r e n o - n e p h r e c t o m y  and  con t ra -  
la tera l  adrena l  enuc lea t ion  15 w h e n  24 days  old and  re- 
ceived bi la tera l  e lec t ro lyt ic  lesions five days  la ter ;  Group  4 
received the  h y p o t h a l a m i c  lesions w h e n  24 days  old and  
was sub jec ted  to  the  enuc lea t ion  p rocedure  five days  
la te r ;  Group 5 was sub jec ted  to  the  enuc lea t ion  p rocedure  
when  24 days  old and  Group 6 when  29 days  old;  Group  7 
received ven t romed ia l  lesions a t  t he  age of 24 days  and  
Group 8 a t  t he  age of 29 days ;  Group 9 was  sub jec ted  to  
t he  enuc lea t ion  p rocedure  w h e n  24 days  old and  received 
a uni la tera l  lesion in the  lef t  v e n t r o m e d i a l  nucleus  w h e n  
29 days  old;  Group  10 was  t r e a t e d  iden t ica l ly  excep t  for  
t he  p l a c e m e n t  of t he  lesion in t he  r igh t  v e n t r o m e d i a l  
nucleus.  Group  11 received the  lef t  h : ~ o t h a l a m i c  lesion 
w h e n  24 days  old and  was enuc lea ted  f ive days  later,  and  
Group 12 was  t r e a t e d  ident ica l ly  b u t  for t he  p l a c e m e n t  of 
the  uni la tera l  lesion in the  r igh t  v e n t r o m e d i a l  nucleus;  
Group 13 received the  left  lesion when  27 days  old and  
Group 14 the  r igh t  lesion w h e n  of the  same age. The la t t e r  
two  groups  were  no t  sub jec ted  to  the  adrena l -enuc lea t ion  
procedure .  

The h y p o t h a l a m i c  lesions were  p laced  wi th  a modi f ied  
Hors ley-Clarke  s t e reo tax ic  instrument using an  enamel -  
coa ted  NiCr e lec t rode  of 0.38 m m  d i ame te r  and  a d i rec t  
anoda l  c u r r e n t  of 1.5 m A  t h a t  f lowed for  12 sec. All r a t s  
were  housed  in ind iv idua l  cages in a r o o m  k e p t  a t  25.5°C. 
A s y n t h e t i c  d ie t  (4.2 Cal/g) and  0.9% saline as d r ink ing  
fluid were avai lable ad l ib i tum.  The  food in take  d a t a  
p resen ted  are means  of con t inuous  m e a s u r e m e n t s  t h roug h -  
ou t  t he  expe r imen t .  The local izat ion of the  lesions was  
verif ied histologically,  us ing the  at lases  of KRIEC, 16 and  
DEGROOT 17 

The Table  shows t h a t  in te r fe rence  wi th  adrena l  func- 
t ion  as in adrena l  enuc lea t ion  (Groups 5 and  6) d id  n o t  
a f fec t  food in take  w h e n  c o mp a r e d  w i t h  i n t a c t  (Group 1) 
and  o p e r a t e d  (Group 2) controls .  P l a c e m e n t  of b i la tera i  
v e n t r o m e d i a l  lesions (Groups 7 and  8) resul ted  in a s l ight  
increase of food in take  which,  however ,  was  s igni f icant  
only  in Group 7 (p < 0.01). W h e n  v e n t r o m e d i a l  lesions 
were  placed in ra t s  bear ing  regenera t ing  adrenals  (Group 
3) food in take  was  no t  a f fec ted  when  c o mp a r e d  wi th  t he  
controls  (Groups 1 and  2), the  adrena l -enuc lea ted  ra ts  
(Groups 5 and  6) and  wi th  ra t s  w i t h  v e n t r o m e d i a l  lesions 
alone (Groups 7 and  8). Adrena l  enuclea t ion  of ra t s  w i t h  
ven t romed ia l  lesions (Group 4), however ,  did resu l t  in a 
sl ight,  b u t  p r o b a b l y  s igni f icant  decrease  of  food in take  

Group and operation N Food intake Terminal 
(g/day) body 

weight 
(g) 

1 Intact controls 10 12.6 :~: 0.5 d (a) 194 -4- 8 a 
2 Uninephrectomized and 8 14.4 ~: 0.9 202 -4- 10 

uniadrenalectomized 
controls 

3 AE'~ (24 d)-VMNb (29 d) 13 13.5]= 1.0 205q- 14 
4 VMN (24 d)-AE (29 d) 7 12.2 4- 1.3 (b) 179 + 17 
5 AE (gA d) 10 13.3 q- 0.7 186 :t: 7 
6 AE (29 d) 13 13.3 4- 0.5 193 4- 5 
7 VMN (24 d) 7 15.5 4- 0.6 (e) 209 4- 11 
8 VMN (29 d) 11 15.0 :t: 1.0 (d) 216 4- 14 
9 AE (24 d)-VML~ (29 d) 5 14.4 -4- 0.7 210 -b 7 

10 AE (24 d) VMR ~ ('29 d) 5 14.8 -4- 0.5 212 4- 9 
11VML ('24 d)-AE (29 d) 10 13.3+0.5 192 :~ 6 
12 VMR (24 d)-AE (29 d) 9 13,9 4- 0.6 194 4- 7 
13 VML (27d) 7 14.3 4- 0.7 (f) 209 4- 10 
14 VMR (27 d) 4 12.8 :ff 0.6 (e) 188 4- 9 

Adrenal-enucleated. b Ventromedial bilateral lesion. ~ Ventro- 
media1 lesion left and right, respectively (unilateral). a ± Mean 
S.E,M. (a) vs(e) = p < 0.01. (b) vs(c) = p < 0.05. (c) + (d) com- 
bined vs(e) = p <: 0.05. 
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(p < 0.05) when compared with rats bearing ventro- 
medial lesions (operated on day 24) bu t  not when com- 
pared with rats operated somewhat later (Group 8). 
However, this decrease in food intake was not reflected 
in the body weight. 

Placement of unilateral hypothalamic lesions in rats 
bearing regenerating adrenals (Groups 9 and 10), adrenal- 
enucleation in rats bearing unilateral ventromediaI lesions 
(Groups 11 and 12) and placement of unilateral hypo- 
thalamic lesions alone (Groups 13 and 14) did not result 
in significant changes in food intake, either when com- 
pared within the unilateral groups (Group 9 through 
Group 14), or with controls (Groups 1 and 2) and rats 
with bilateral lesions and regenerating adrenals (Groups 
3 to 6). However, rats with unilateral right lesions did 
show probably significant (p < 0.05) changes in food in- 
take when compared with rats bearing bilateral ventro- 
medial lesions (Groups 14 and pooled Groups 7 and 8 
respectively). 

HALASZ and SZENTAGOTHAI 11 have demonstrated that 
adrenalectomy resulted in swelling of cell nuclei of ventro- 
medial neurons and that  increased adrenal function, e.g. 
as under stress, lead to shrinkage of these cell nuclei. 
Furthermore, unilateral adrenalectomy resulted in swell- 
ing of cell nuclei in the contralateral ventromedial nucleus 
and shrinkage on the ipsilateral side. The authors sug- 
gested a nervous functional connection between the 
adrenal gland and the ventromedial nuclei, since interrup- 
tion of the nervous connection between the adrenal and 
the celiac ganglion and the sympathetic chain induced 
exactly the same changes in nuclear size of the ventro- 
medial nuclei as did adrenalectomy or adrenal cortical 
atrophy brought about by cortisone administration. They 
assumed that  nervous information from the adrenal cor- 
tex, presumably from the capsular receptors described 
by KISS ~, must  fairly directly reach the contralateral 
ventromedial nuclei. Further  evidence for this concept 
came from the demonstration of a neurosecretory material 
in the ventromedial nuclei which could be shown after 
formol-pyridine fixation and Bielschowsky-Gross impreg- 
nation. This argyrophilic substance xz, which is very 
sparse in healthy cats and dogs, could be demonstrated 
in great abundance after adrenalectomy and following 

severe stress. This neurosecretory material is produced 
exactly at the anatomical site, the bilateral destruction 
of which brings about a significant decrease of adrenal 
weight. In  our studies, too, decreased adrenal weight oc- 
curred in rats with ventromedial lesions. These and other 
findings will be reported elsewhere ~*. 

Our present findings suggest, however, that  the influ- 
ence of the adrenal gland on the ventromedial hypothalam- 
ic nucleus does not extend to the control of spontaneous 
food intake. The present results support the findings of 
KENNEDY 9 and BERNARDIS et al. '°, and BERNARDIS 18, 
that  ventromedial lesions placed in weanling rats are not 
as hyperphagia-producing as when placed in adult  rats. 
Very young, growing rats eat twice as much in relation to 
their body weight as do adults and release of the restraint 
on feeding behavior by placement of electrolytic lesions 
in the satiety center apparently cannot exceed the in- 
herent hyperphagia of growth. These considerations 
might be cogently invoked in interpreting the lack of in- 
fluence of the adrenal gland on food intake as shown in 
the present report 10. 

Zusammen/assung. Die yon HALASZ und SZENTAGOTHAI 
gezeigte funktionelle Beziehuug der Nebennierenrinde 
mit  dem N. ventromedialis hypothalami legte die Ver- 
mutung nahe, dass m6glicherweise diese Kerne die Futter-  
aufnahme kontrollieren und dutch Nebennierenentker- 
hung beeinflusst werden k6nnen. Nach unseren Ergeb- 
nissen bei jungen, weiblichen Ratten ist dies sicher nicht 
der Fall. Auch die erh6hte Futteraufnahme normaler 
Ratten, welche dutch Litsionen in den ventromedialen 
Kernen hervorgerufen werden kann, blieb durch Enu- 
kleierung der Nebenniere unbeeinflusst. 
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The Act ion of E p i n e p h r e c t o m y  on the Toxic i ty  
of N e o m y c i n  

Under the framework of systematical research of 
neomycin, we have followed the action of epinephrec- 
tomy on its toxicity. The toxicity was tested in mice of a 
body weight of 16-18 g intravenously 24, 48 and 72 h 
following unilateral and bilateral epinephrectomy. The 
action of the epinephrectomy on the toxicity of neomycin 
has been compared with the action on the toxicity of 
other cnrareform substances, namely d-tubocurare and 
with a substance that, similarly to neomycin, lowers the 
ionized calcium in the blood, with ammonium oxalate and 
strychnine, the working mechanism of which differs 
thoroughly from that  of curareform substances (central 
action) 1. 

The toxicity in epinephrectomized mice has been acted 
upon by protamine, calcium chloride and hydrocortisone. 
The comparison was carried out by stating the toxicity of 
neomycin in normal mice with sham operation. Neo- 
mycin of 660 units/mg effectiveness (preparation Spofa, 
Czechoslovakia) was used. The results have been statis- 
tically evaluated by means of probit analysis, and a range 
of reliability of 95 % probability has been established. 

Results and discussion. We" have found that  bilateral 
epinephrectomy lowers tile toxicity of neomycin, pro- 

i V. SotmK, M. HAvA, J. MtKonXgKovk, aud D. Wxlrzovk, Arznei- 
mittelforschung 13, 391 (1963). 


