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bo th  adu l t  and weanl ing  ra ts  wi th  ven t romed ia l  lesions ~e 
and in the  present  expe r imen t  p l a sma  sod ium was 
e leva ted  as well. I n  contras t ,  the  ra t s  bear ing  a regenera t -  
ing adrena l  had  e l eva ted  p lasma sod ium and  depressed 
p lasma po ta s s ium levels. The  ne t  effect  of  these  p la sma  
e lec t ro ly te  changes  was an  increased Na/K ra t io  in t he  
ra ts  w i th  a regenera t ing  adrena l  (group 3) and  a no rma l  
N a / K  ra t io  in t h e  ra t s  w i th  b o t h  a regenera t ing  adrena l  
and ven t romed ia l  lesions (group 4). 

A l though  these findings do no t  c lar i fy  the  mechan i sm 
whereby  ven t romed iM nuclear  ab la t ion  affects t he  de- 
ve lopmen t  of adrena l - regenera t ion  hyper tens ion ,  t h e y  do 
call to mind  the  repor ts  of M~NEELY, BALL and Y o u -  
MANs xv and MENEELY and BALL ls t h a t  admin is t ra t ion  of 
potass ium chloride can amel io ra te  t he  hyper tens ion  which 
accompanies  h igh  sodium chlor ide consumpt ion  in the  
rat .  
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ZusammenJassung. Vent romed ia l  h y p o t h a l a m e  Liisio- 
nen h e m m e n  die N N R - R e g e n e r a t i o n s - H y p e r t o n i e .  Dabei  
ist  n ich t  eine Verschiebung in der  Nahrungs -  oder  Elek-  
t r o l y t - A u f n a h m e  ve ran twor t l i ch  1~,2o 
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Eating and Drinking Induced by Cerebral- 
Ventricular Injections in Rats with Lesions in the 

Lateral Hypotha lamus  

Normal ,  sa t ia ted  rats,  when  in jec ted  in the  la tera l  
vent r ic le  of the  bra in  wi th  smal l  quan t i t i e s  of pento-  
barb i ta l  sodium or 5% sMine a t  10 /d / ra in  for 10 rain, 
show a t e m p o r a r y  ea t ing  response. H y p e r p h a g i c  ra ts  wi th  
lesions in t he  ven t romed ia l  a rea  of t he  h y p o t h a l a m u s  
exhibi t  the  same response to the  pen toba rb i t a l  sod ium 
inj act ion b u t  do no t  ea t  fol lowing the  5 % sMine in jec t ion  1. 
Dr inking  is caused by  an inject ion of 2 or 5% saline a t  
abou t  10 /zl/min in the  la tera l  vent r ic le  of e i ther  normal  
or hype rphag ic  rats  1,~, appa ren t ly  as a resul t  of hyper -  
tonic i ty  ac t ing  on osmoreceptors  in the  hypo tha lamus .  

R a t s  suffer ing f rom aphag ia  and adipsia  following 
lesions in the  la tera l  h y p o t h a l a m u s  of ten  recover  f rom 
these defici ts  in a few days  or  weeks if t he  animals  are 
ma in ta ined  by  forced feeding and water ing.  RODGERS, 
EPSTEIN and  TEITELBAUM 3 h a v e  presented  r a the r  con- 
clusive evidence  t h a t  the  aphagia  and adipsia  are  t empo-  
rary  mo t iva t i ona l  deficits and h a v e  descr ibed 4 s tages of 
recovery .  I n  s tage  I, the  ra ts  are b o t h  aphagic  and adipsic. 
In  s tage  I I ,  the  rats  are anorexic  and adipsic (e.g. the  
animals  ea t  small  quant i t i es  of wet,  chocola te  chip 
cookies). I n  stage I I I ,  t he  ra ts  remain  adipsic, b u t  ea t  
enough vo lun ta r i ly  to  ma in ta in  the i r  body  weight .  In  
s tage IV, the  animals  dr ink wa te r  and ea t  no rmal  labora- 
t o ry  food. These animMs often stil l  r emain  'p randia l  
dr inkers '  in t h a t  t h e y  dr ink  only  if receiving food. 

I n  con t ras t  to normal  rats,  ra t s  w i th  lesions in t he  
la tera l  area  who h a v e  then  recovered  f rom aphag ia  and 
adipsia do n o t  respond to  insul in- induced hypog lycemia  
by  ea t ing  4. T h e y  lack m a n y  of t he  normal  wa te r  regula- 
t ion funct ions  and will no t  dr ink to regula te  body  wate r  

fol lowing hyper the rmia ,  increased se rum osmolar i ty ,  or  
wa te r  depr iva t ion  s . T h e y  do no t  compensa te  for an  in- 
duced sodium deficiency~; nor  can t h e y  be induced to 
d r ink  by  in t racran ia l ly  adminis te red  c a r b a c h o l t  

W e  have  s tudied,  in ra ts  recover ing  f rom la tera l  lesions, 
the  responses to in ject ions  of pen tobarb i t a l  sod ium and  
5% saline a t  5 /A/ra in  for abou t  4 rain. W e  h a v e  no t  been  
able to induce aphagic  ra ts  to  ea t  by  in t r aven t r i cu l a r  
in ject ions  unt i l  t hey  ea t  vo lun ta r i ly ,  nor  can  t h e y  be  
induced to  dr ink  by  in t r aven t r i cu l a r  in jec t ions  of a hyper -  
tonic  solut ion unt i l  t h e y  dr ink  voluntar i ly .  

F e m a l e  Charles R i v e r  albino ra ts  (220-270 g) were  
lesioned in t he  la tera l  area  of the  hypo tha l amus  (steteo- 
tax ic  coordinates  of BERNARDIS and SKELTON ~ for the  
ven t romed ia l  nuclei  wi th  the  subs t i tu t ion  of 1.8-2.0 m m  
for the  la tera l  coordinates) .  The  ra ts  were t h e n  cannu la t ed  
in t he  la te ra l  ven t r ic le  in a m a n n e r  s imilar  to  t h a t  of 
MABEL, BmLE and  MAY~R L The  accuracy  of this  m e t h o d  
of cannula  p l acemen t  was conf i rmed wi th  the  fol lowing 
tes t s :  (1) histological  locat ion of I n d i a n  ink  infused 
th rough  the  cannu la ;  (2) e l ic i ta t ion of ea t ing  in normal  
ra ts  infused wi th  65 m g / m l  pen toba rb i t a l  sod ium a t  t he  
ra te  of 5 /z l /min ;  (3) e l ic i ta t ion of dr inking  in normal  rats  
infused wi th  5% saline a t  5 #l /min.  
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F o u r t e e n  ra ts  which  r ema ined  aphagic  and  adipsic  for 
more  t h a n  3 days  were  per iodical ly  t e s t ed  wi th  infusions 
of p e n t o b a r b i t a l  sod ium a t  65 mg/ml .  Pressure ,  m o n i t o r e d  

Rel NO,r ~ A~l~agi~. 
] :::::::::::X::::::::::::::::::::::7::?::::::::::::: [~] [als CODKle~,bUT nil: peiieFo 

m Recove~e~ ap~g)c 

Zl:~';:.;;:~,~T:):y,);~)?~:;;:::~:;':.~T,;:~.?:t:.;::t o No eal]~g l • luting x re~pons~ 

I ° o 

0 • 

11 ;~:?i:ii:~/::!i:i:i:i:i:i~ 

" "  

I I I I I I I 
O 5 I0 15 ~O ~5 30 

Post lesion days 

Fig. i. The results of the infusion of pentobarbital into the lateral 
ventricle of rats lesioned in the lateral hypothalamus, o, test period 
in which there was no eating response; o, test period in which there 

was an eating response. 
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Fig. 2. The results of the infusion of hypertonie saline and pen:o- 
barbital into the lateral ventricle of rats lesioned in the lateral 
hypothalamus, o, test period with pentobarhital in which there was 
no eating response; I ,  test period with pentobarbital in which there 
was an eating response. Pentobarbital tests are shown only for those 
rats which recovered from adipsia. [], test period with 5% saline at 
5 t~l/min during which there was no response; m, test period with 5% 

saline during which there was a drinking response. 

du r ing  the  p e n t o b a r b i t a l  infusions,  served as a check  t h a t  
t he  cannu la  was still open.  

The resul ts  for those  ra t s  infused wi th  p e n t o b a r b i t a l  
sod ium in the  la tera l  vent r ic le  were (Figure 1) : (1) 27 of 
30 normal  animals  a te ;  (2) one of 8 nn recovered  aphagics  
a te ;  (3) all of the  8 recovered  aphagics  ate. The  p a t t e r n  
of r ecovery  of the  ea t ing  response  to  p e n t o b a r b i t a l  sod ium 
was :  2 of 3 a te  cookies b u t  n o t  pel le ts ;  3 of 4 had  s t a r t ed  
ea t ing  pel le ts  wi th in  t he  las t  3 (lays; 1 of 2 h a d  s t a r t ed  
dr ink ing  wa te r  on the  th i rd  day  a f te r  ea t ing  pel lets  and 
was  t e s t ed  on t h a t  t h i rd  day  ; all even tua l ly  recovered  the  
response.  

The  resul ts  of t he  infusions of 5% saline in to  t he  la teral  
ventr ic les  were  (Figure 2): (1) all of 8 normals  d rank ;  
(2} none  of 9 un recovered  adipsic ra t s  d r a n k  (in 11 of 
21 t e s t s  t he  ra t s  h a d  recovered  f rom aphagia) ;  (3) all 
of 3 recovered  adipsic ra t s  d r a n k  ( these 3 recovered  the  
d r ink ing  response  by  the  four th  day,  by  the  e igth day,  
and  by  s o me t i me  following the  t w e n t i e t h  day,  a f ter  
v o l u n t a r y  drinking).  

Our  work  would  sugges t  t h a t  ra t s  w i th  lesions in the  
la tera l  areas c a n n o t  be readi ly  induced  to  ea t  by  in t ra-  
ven t r i cu la r  in jec t ions  of p e n t o b a r b i t a l  sodium,  unless the  
ra t s  are in a t  least  s tage I I  and  p r o b a b l y  s tage  I I I  of 
recovery .  The  dr ink ing  response  to  s imilar  in jec t ions  of 
5% saline a t  5 #l /rain is n o t  readi ly  p r o d u c e d  unt i l  the  
ra t s  reach  s tage  I V  of recovery.  

The  ra t s  we s tudied,  fol lowing lesions in t he  la teral  
h y p o t h a l a m u s ,  def in i te ly  recovered some of the  normal  
ea t ing  and  d r ink ing  responses .  However ,  o the r  defici ts  
observed  in t he  ' aphagic  and  adipsic '  r a t  are no t  com- 
p e n s a t e d  for as t h e y  recover  ~,s. In  par t icular ,  nea r  le tha l  
doses of hype r ton i c  NaC1 solut ions  admin i s t e r ed  e i ther  
i.p. or in t ragas t r ica l ly  b y  EPSTEIN and  TEITELBAUM did 
n o t  cause dr ink ing  in ' r ecovered  aphagic '  ra ts .  I t  thus  
appears  t h a t  the re  are cont ro l  m e c h a n i s m s  t h a t  d i sappear  
following the  induc t ion  of lesions and  reappear ,  a t  leas t  
in par t ,  as t he  animals  recover  0. 

Rdsumd. P a r  des 16sions bi lat6rales h y p o t h a l a m i q u e s  on 
a r endu  des ra t s  aphag iques  e t  adipsiques.  D u r a n t  la 
p6riode de convalescence,  on a inject6 duns  le vent r icu le  
lat6ral  du pen :o ra l  de sod ium (ce qui n o r m a l e m e n t  fair 
mange r  les an imaux)  e t  une  solut ion saline h y p e r t o n i q u e  
(qui n o r m a l e m e n t  les fair boire). On a t rouv6 qu 'apr~s  les 
16sions les ra t s  ne r6agissent  que  lorsqu ' i ls  s e n t  r edevenus  
capables  de m a n g e r  e t  de boire s p o n t a n 6 me n t .  
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