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SIMPSON, C. W., L. V. DICARA AND G. WOLF. Glucocorticoicl anorexia in rats. PHARMAC. BIOCHEM. BEHAV. 
2(1) 19--25, 1974. - The effects of two mineralocorticoids, two glucocorticoids and a compound possessing both 
activities on ad lib food intake, water intake and salt intake were investigated. Dose response curves for d-aldosterone, 
DOCA, 9 alpha fluorocortisone, corticosterone and dexamethasone were obtained following subcutaneous injections in 
different groups of rats. Results support the conclusion of a clear separation between the mineralocorticoids and gluco- 
corticoids in terms of their effects on salt intake and food intake respectively. In general (but with some notable 
exceptions) glucocorticoid activity was associated with anorexia while mineralocorticoid activity was associated with 
enhanced salt appetite, and the two effects appeared entirely independent of each other. Single doses of dexamethasone 
and 9 alpha flurocortisone significantly reduced (p<0.0001) 24 hr ad lib food intakes and body weights for several post 
injection days. Conversely, d-aldosterone, DOCA, 9 alpha flurocortisone, and corticosterone all significantly (p<0.001) 
increased salt intakes for 1 or more post injection days. The glucocorticoid data are discussed in terms of a possible 
modification of arterial-venous glucose utilization differences affecting hypothalamic sites or the possible activation of 
glucose sensitive hepatic cells. 

Glucocorticoid anorexia Satiety Glucose receptors Hypothalamic sites Hepatic cells 

I M P O R T A N T  behav iora l  ac t ions  of  adrena l  s teroids  are 
be ing  e luc ida ted  by  researchers  in several allied fields. 
These behaviora l  ac t ions  seem to fall i n to  two  general  
classes - reac t ions  to ex t e rna l  stresses and  a l imen ta ry  
responses .  The l i t e ra ture  d e m o n s t r a t i n g  the  p r o f o u n d  
in t e r ac t i ons  b e t w e e n  stress s i tua t ions  and ad r enoco r t i c a l  
f u n c t i o n  is large and  impress ive  and is the  subjec t  of a 
r ecen t  review [3 ,4 ] .  Less work  has  been  done  on  a l imen-  
tary  ef fec ts  of  the  ad renoco r t i c a l  h o r m o n e s  and  this  is the  
top ic  of  the  p resen t  paper .  

There  is evidence tha t  exogenous  ACTH e n h a n c e s  
learned  behav io r  re in forced  by  food  or wa te r  [6, 10, 11] 
b u t  i t  is n o t  clear w h e t h e r  the  e n h a n c e m e n t  is due to a 
specific increase  in m o t i v a t i o n  or a non-spec i f ic  increase  
in act ivi ty.  Several inves t iga tors  have n o t e d  a loss of  b o d y  
w e i g h t  f o l l o w i n g  t r e a t m e n t  w i th  a s y n t h e t i c  gluco- 
cor t ico id  ( d e x a m e t h a s o n e )  and  it has  been  suggested t ha t  
this  is re la ted  to an increase  in general  ac t iv i ty  [1, 2, 3, 
5 ] .  The  m o s t  f r e q u e n t l y  r epo r t ed  resul t  fo l lowing  minera lo -  
cor t i co id  in j ec t ion  is a specif ic  increase  in sod ium in t ake  
and a seconda ry  increase  in wa te r  in t ake  [ 1 6 ] ,  [ 2 1 ] .  In a 
r e c e n t  s tudy ,  Wolf, M c G o v e r n  and  DiCara [ 2 2 ] ,  a 
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s y n t h e t i c  s teroid,  9 a lpha f lu roco r t i sone  (9 a lpha  F)  
[ 8 , 2 0 ] ,  wh ich  has  p o t e n t  mine ra loco r t i co id  and  gluco- 
cor t ico id  proper t ies ,  was s tud ied  wi th  regard to its sod ium 
appe t i t e  i nduc ing  proper t ies .  It was inc iden ta l ly  n o t e d  
t ha t  food  in take  decreased a f te r  in jec t ion .  The  anorec t i c  
effect  seemed to appear  a b o u t  one day fo l lowing a large 
increase  in sod ium in t ake  and had  a d u r a t i o n  of f rom 2 
to 4 days the rea f te r .  It seemed plausible  to  h y p o t h e s i z e  
t ha t  the  d i m i n u t i o n  in food in take  was secondary  to dis- 
r up t i ons  in b o d y  fluid ba lance  resul t ing  f rom the  increas-  
ed sod ium in take  coupled  wi th  increased renal  sod ium 
re t en t ion .  

In the  first e x p e r i m e n t  p resen ted  here  food  in take  was 
measured  in two groups  of  9 a lpha  F t rea ted  rats. One  
group  had  access to  s u p p l e m e n t a r y  sod ium and the  o the r  
g roup  did not .  In the  second e x p e r i m e n t  the  effects  of  
several na tu ra l  and  syn the t i c  cor t i co ids  possessing var ious  
degrees  of  m ine ra loco r t i co id  and g lucocor t i co id  act ivi ty  
u p o n  food,  wa te r  and salt i n t ake  was assessed. 

The s t u d y  of  the  a l imen ta ry  effects  of  adrena l  s teroids  
is cons idered  to be  o f  po t en t i a l l y  great i m p o r t a n c e  for  
th ree  reasons.  First ,  it may  reveal na tu ra l  behav iora l  con-  
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FIG. 1. Mean food intakes for two groups of rats given a single subcutaneous injection 5 mg of 9 alpha Flurocortisone. 
Mean salt intakes for rats from Group 2 are also represented. Shown are means for 14 pre-injection control days and 7 
post-injection days measured. • - - • Group 1 without salt, o o Group 2 with salt, z~ zx salt intakes for 

Group 2. 

trol  act ions  associated wi th  the h o m e o s t a t i c  func t ions  of  
the adrenal  cor tex .  Second,  the data when  in tegra ted  with 
the k n o w n  physiological  act ions of  the cor t icoids  may 
shed light on the mechan i sm of  act ion of  a l imentary  con- 
trol  systems.  Third, d e m o n s t r a t i o n  of  a specif ic  anorec t ic  
e f fec t  o f  certain s teroids  may lead to the deve lopmen t  of 
pharmacolog ic  agents useful for  h u m a n  dietary control .  

E X P E R I M E N T  1 

M e t h o d  

A n i m a l s .  Sixteen male albino rats (Spar tan)  weighing 
be tween  3 0 0 - 4 0 0  g served in Expe r imen t  1. 

P r o c e d u r e s .  Two groups of  8 animals, r andomly  as- 
signed to each group, were formed.  All rats were then  
given 24 h a d  lib access to Borden undi lu ted  condensed  
milk for  14 days to establish stable baseline intakes.  Ani- 
mals in b o t h  groups also had ad lib tap water  p resen ted  in 

Wahmann graduated cylinders.  In addi ton ,  rats in Group 2 
were p resen ted  wi th  a 0.5M NaC1 solut ion ad lib f rom a 
graduated Wahmann dr inking tube.  Food,  water,  and salt 
intakes and b o d y  weights were measured daily. 

On Day 15 all rats received a single in ject ion of  5 mg 9 
alpha F suspended  in sesame oil. The in ject ion was in a 
volume of 0.5 ml subcutaneous ly .  

Intake data were analyzed for  each post  inject ion day 
by the t- test  for correlated observat ions  until  the 1st post  
in jec t ion  day which did no t  differ  significantly f rom base- 
line in take values. 

R esu lts 

Figure 1 shows mean food intake of  the two groups 
for  the 14 day pre- inject ion per iod and for  each of  the 7 
post - in jec t ion days. Food  intakes of  bo th  groups fol lowed 
very similar pa t te rns  during the pos t - in jec t ion  period.  
There was a small non-signif icant  decrease of  food intake 
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(5 g), on  the  first pos t - in jec t ion  day fo l lowed  by a large 
(2 to  3 fold decrease)  pers is t ing for  the  n e x t  3 days, 
G r o u p  1 ( p < 0 . 0 0 1 )  and  G r o u p  2 ( p < 0 . 0 0 1 ) ,  and  a r e tu rn  
to n o r m a l  values on  the  f inal  3 days. The  salt  i n t ake  of  
t he  g roup  given s u p p l e m e n t a r y  0 .5M saline increased f rom 
a p p r o x i m a t e l y  2 m l  per  day dur ing  the  pre - in jec t ion  
pe r iod  to  a b o u t  6 ml per  day on  the  first th ree  post -  
i n j ec t ion  days  ( p < 0 . 0 2 )  and t h e n  gradual ly  receded  to nor-  
mal  values dur ing  the  s u b s e q u e n t  4 days  as seen in 
Fig. 1. Water  in takes  t e n d e d  to  increase  and  b o d y  weights  
to  decrease  fo l lowing i n j ec t i on  b u t  to avoid r e d u n d a n c y  
these  da ta  shall  n o t  be  discussed f u r t h e r  here  because  
they  are p resen ted  in detai l  in the  more  comprehens ive  
e x p e r i m e n t  wh ich  follows. 

EXPERIMENT 2 

The  p reced ing  s tudy  showed  very clearly t h a t  the  
d i m i n u t i o n  of  food  i n t a k e  fo l lowing  9 a lpha  F t r e a t m e n t  
is i n d e p e n d e n t  of  i ts  e f fec ts  on  s o d i u m  in take .  The pur-  
pose of  this  e x p e r i m e n t  is to  compare  the  e f fec ts  of  
graded doses of  several na tu ra l  and  s y n t h e t i c  cor t i co ids  
u p o n  food,  water ,  and  salt i n t ake  and  b o d y  weight .  Since 
the  cor t i co ids  used di f fer  widely  in the i r  relat ive ac t iv i ty  
u p o n  minera l  and  glucose m e t abo l i s m ,  the  e x p e r i m e n t  
sheds  l ight  u p o n  which  of  these  two  func t i ons  of  cort i -  
coids is respons ib le  for  the  anorex ia .  

M e t h o d  

Animals .  Thi r ty  adul t  male Sprague-Dawley rats of  the  
Spa r t an  s t ra in  weighing b e t w e e n  3 0 0 - 4 0 0  g served in this  
e x p e r i m e n t .  

Procedure.  All an imals  were given 24 h r  ad lib access 
to  Borden ' s  und i lu t ed  swee tened  c o n d e n s e d  milk for  14 
days  to  es tabl ish  s table  in takes .  In add i t i on  each rat  also 
had  24 h r  ad lib access to  a 1.0M NaC1 so lu t ion  and tap 
wa te r  b o t h  p resen ted  in W a h m a n n  g raduca ted  cyl inders .  
F o l l o w i n g  the  14 day a d a p t a t i o n  per iod rats were 
r a n d o m l y  d i s t r ibu ted  to fo rm 5 groups  of 6 an imals  each. 
In takes  and  b o d y  weights  were measured  daily. 

I n d e p e n d e n t  groups  of  animals  received in jec t ions  of 
one  o f  5 cor t i co ids  in an ascending  series of dosages. 
Dose-response  curves were o b t a i n e d  for  all groups  u n d e r  
the  par t i cu la r  drug for  t ha t  group.  Drugs used were:  d- 
a ldos t e rone ,  DOCA, 9 a lpha  F, co r t i cos t e rone  and dexa-  
m e t h a s o n e .  All drugs were suspended  in sesame oil 
i m m e d i a t e l y  before  in jec t ion .  In jec t ions  were in vo lumes  
of  0.5 cc given s u b c u t a n e o u s l y .  A variable  n u m b e r  of  
pos t - in jec t ion  days ( f r o m  4 - 1 8 )  fo l lowed each in jec t ion  
un t i l  a cor re la ted  t- test  revealed no  s ignif icant  d i f fe rences  
in i n t a k e  f rom con t ro l  levels. The nex t  dose in the  vari- 
able series was in jec ted  at t ha t  t ime.  All rats  received a 
to t a l  of  4 in jec t ions .  

In take  measures  wi th in  a par t i cu la r  drug level were 

T A B L E  1 

DOSE-RESPONSE FOR FOOD INTAKES FOLLOWING INJECTION WITH 9 ALPHA F. TABLED 
VALUES REPRESENT ABSOLUTE MEAN INTAKES FOR THE PRE-INJECTION CONTROL 

PERIOD, AND ALL POST-INJECTION DAYS MEASURED. 

9 Alpha F 400 ~g 1.2 mg 3.6 mg 10.8 mg 

S.D. X S.D. X S.D. X S.D. 

Control 28.38 3.20 28.38 3.20 28.38 3.20 28.38 3.20 

Post 1 29.50 2.92 26.43 3.37 20.33 6.41 $ 23.30 9.31 

Post 2 31.28 2.32 27.31 1.67 15.48 4.245 16.30 12.405 

Post 3 28.35 4.48 24.08 3.73 18.83 3.345 12.90 8.065 

Post 4 28.50 3.17 25.73 2.48 19.91 3.78 5 15.90 7.565 

Post 5 27.28 2.88 26.21 2.48 17.86 5.005 18.30 7.60-~ 

Post 6 19.00 4.775 21.30 9.76* 

Post 7 20.7 6.715 10.4 21.765 

Post 8 20.1 3.375 24.0 10.15 

Post 9 18.53 4.44 5 21.6 22.26* 

Post 10 21.18 3.69 5 22.3 9.75 

Post 11 20.68 2.665 21.7 5.54* 

Post 12 26.00 3.33 21.1 7.84* 

Post 13 21.20 4.675 19.5 9.59? 

Post 14 23.76 5.45 20.9 6.54* 

Post 15 23.18 1.95" 19.1 6.53? 

Post 16 25.90 3.33 

*p<0.05 tp<0.02  Sp<0.01 
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T A B L E  2 

MEAN FOOD INTAKES FOLLOWING THREE DIFFERENT DOSES OF DEXAMETHASONE 
FOR CONTROL AND ALL POST-INJECTION DAYS 

Dexamethasone 400 gg 1.2 mg 3.6 mg 

S.D. X S.D. X S.D. 

Control 29.44 1.77 29.44 1.77 29.44 1.77 

Post 1 30.08 4.02 35.04 5.28 26.48 3.32 

Post 2 11.34 3.575 14.98 5.305 15.26 3.315 

Post 3 11.94 1.815 21.76 5.13~: 14.04 1.555 

Post 4 23.78 4.855 25.30 4.50 12.78 2.795 

Post 5 22.20 3.095 27.70 2.55 13.02 4.875 

Post 6 31.22 3.49 12.96 2.235 

Post 7 13.70 3.17 5 

Post 8 15.30 3.325 

Post 9 16.68 2.925 

Post 10 15.40 3.795 

Post 11 16.96 5.54 5 

Post 12 18.42 7.085 

Post 13 15.72 7.015 

Post 14 14.76 4.275 

Post 15 17.48 5.205 

Post 16 20.44 4.55 5 

Post 17 21.98 5.065 

Post 18 16.58 2.315 

Post 19 20.26 6.335 

Post 20 21.48 6.915 

Post 21 24.30 7.98 

Sp<O.O1 

c o m p u t e r  (IBM 360)  ana lyzed  first by  analysis  of variance.  
If  the  overall  F ra t io  was s ignif icant ,  i.e., p < 0 . 0 5 ,  t h e n  
Shef fe ' s  tes t  for  s imu l t aneous  con t ras t s  was used to ana lyze  
pairwise compar i sons .  

Resul ts  

F o o d  lntake.  Table 1 shows m e a n  food  in takes  for  9 
a lpha  F at  four  d i f fe ren t  dosages and  for  all pos t - in jec t ion  
days measured.  F o o d  in takes  were no t  s igni f icant ly  a l tered 
( p > 0 . 0 5 )  fo l lowing  in jec t ions  o f  400  ug or  1.2 mg 9 a lpha  
F. Analysis  of  var iance showed  a s ignif icant  ( p < 0 . 0 0 0 1 )  
depress ion  in food  in takes  at  3.6 mg; however ,  and  the  
ef fec t  las ted 13 of  1 5 pos t - in jec t ion  days fo l lowing this  
single in jec t ion .  The h ighes t  dose, 10.8 rag, also s ignif icant-  
ly ( p < 0 . 0 1 )  decreased food  in takes  overall  and for  12 o f  14 
pos t - in jec t ion  days. 

All dose levels of  d e x a m e t h a s o n e  p roduced  s ignif icant  
ano rex ia  in rats  in this  t r e a t m e n t  g roup  as seen in Table  2. 
F o u r  h u n d r e d  ~g s igni f icant ly  ( p < 0 . 0 0 0 1 )  decreased food  

in takes  and  c o n t i n u e d  its depress ing effects  on  4 of  5 post-  
i n j ec t ion  days  wi th  probabi l i t i es  ranging be tween  ( p < 0 . 0 1 )  
a n d  ( p < 0 . O 0 0 1 ) .  1 .2  m g ' s  s i g n i f i c a n t l y  decreased 
( p < 0 . 0 0 0 1 )  food in takes  on  the  in jec t ion  day and 2 of  4 
pos t - in jec t ion  days. The h ighes t  dose of  d e x a m e t h o s o n e  
tes ted,  3.6 mg, r ep roduced  more  p r o f o u n d l y  the  anorex ia  
seen wi th  lower  doses. The analysis of  variance showed  sig- 
n i f i can t ly  lower  ( p < 0 . 0 0 0 0 1 )  in takes  overall  and  for  17 of  
18 pos t - in jec t ion  days wi th  p robab i l i t i e s  ranging b e t w e e n  
( p < 0 . 0 0 0 0 1 )  and ( p < 0 . 0 0 8 ) .  The decreases seen wi th  b o t h  
9 a lpha  F and d e x a m e t h a s o n e  were not  on ly  highly reliable 
bu t  subs tan t ia l ,  r educ ing  abso lu te  food  in takes  more  t h a n  
50%. 

Nei ther  d-a ldos te rone ,  co r t i cos t e rone  no r  DOCA general- 
ly a f fec ted  food  in takes  at any  of  the  doses in jected,  as 
s h o w n  in Tables  3, 4 and 5 respect ively.  However ,  for  some 
reason,  DOCA at  a dose of  3.6 mg did s ignif icant ly  
( p < 0 . 0 4 )  decrease food  in takes  as d e t e r m i n e d  f rom the  
analysis of  variance.  Sheffe ' s  tes t  showed  two  of  n in  post-  
i n j ec t ion  days were s ignf icant ly  reduced  wi th  probabi l i t ies  
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T A B L E  3 

DOSE-RESPONSE ANALYSIS OF MEAN FOOD INTAKES FOLLOWING FOUR INJECTIONS 
OF CORTICOSTERONE. INTAKES ARE INCLUDED FOR CONTROL AND ALL POST- 

INJECTION DAYS. 

Corticosterone 400 ~g 1.2 mg 3.6 mg 10.8 mg 

,X S.D. ,~ S.D. X S.D. X S .D. 

Control 28.60 4.03 28.60 4.03 28.60 4.03 28.60 4.03 

Post 1 26.76 4.35 27.61 5.36 27.86 4.53 27.55 4.79 

Post 2 28.98 4.22 27.60 5.44 29.15 6.23 27.63 6.32 

Post 3 27.70 3.90 27.26 4.86 27.01 6.09 27.71 5.60 

Post 4 28.03 6.79 28.48 6.52 26.61 4.99 26.41 2.00 

Post 5 27.70 5.74 27.01 7.36 26.53 4.85 25.81 1.78 

Post 6 28.70 2.60 

Post 7 34.51 8.59 

T A B L E  4 

MEAN FOOD INTAKES RECORDED FOLLOWING FOUR DIFFERENT DOSES OF DOCA. 
INCLUDED ARE PRE-INJECTION CONTROL VALUES AND ALL POST-INJECTION DAYS 

MEASURED. 

DOCA 400 tzg 1.2 mg 3.6 mg 10.8 mg 

S.D. X S.D. X S.D. X S.D. 

Control 29.56 2.38 29.56 2.38 29.56 2.38 29.56 2.38 

Post 1 30.28 2.69 27.98 3.16 25.70 5.88* 21.55 5.64 

Post 2 29.36 5.11 30.63 5.78 28.86 4.08 25.36 3.07 

Post 3 31.11 3.60 28.60 3.88 26.18 3.17 24.01 4.78 

Post 4 29.21 4.49 27.81 4.10 28.88 6.38 27.50 2.6~ 

Post 5 27.91 4.52 27.45 4.80 26.18 4,84 25.43 3.24 

Post 6 25.33 4.03 

Post 7 27.41 6.69 

*p<0.05 

of  ( p < 0 . 0 0 9 )  and ( p < 0 . 0 0 1 ) r e s p e c t i v e l y .  However , ,  this  
e f fec t  is p r o b a b l y  unre l iab le  because  h igher  and  lower  doses 
do no t  s igni f icant ly  af fec t  food  in takes .  

As would  be expec t ed  f rom the  food  in t ake  data  b o d y  
weights  were s igni f icant ly  decreased fo l lowing  in jec t ions  
wi th  9 a lpha  F and d e x a m e t h a s o n e .  All doses dexa-  
m e t h a s o n e  s igni f icant ly  a l te red  b o d y  weights  in this  group,  
wi th  decreases  ranging f rom 9 to 23%. F o u r  h u n d r e e d  ug's ,  
1.2 mg's  and  3.6 mg's  all s igni f icant ly  r educed  b o d y  weights  
w i th  p robab i l i t i e s  of  ( p < 0 . 0 1 ) ,  ( p < 0 . 0 0 5 )  and  ( p < 0 . 0 2 )  
respect ive ly  as d e t e r m i n e d  using the  t- test  for  cor re la ted  
observa t ions .  Only the  h ighes t  dose of  9 a lpha  E 10.8 mg 
resul ted  in s igni f icant ly  (p< 0 .01)  reduced  b o d y  weights  as 
revealed by  the  t-test  for  cor re la ted  observa t ions .  N o n e  of  
the  o t h e r  cor t i co ids  tes ted ,  co r t i cos t e rone ,  d -a ldos te rone  or 

DOCA signif icant ly  a f fec ted  b o d y  weight  at any  of  the  
doses tes ted .  

Water and salt intake.  Water  in takes  were highly variable  
fo l lowing all drugs. A l t h o u g h  some increases  were observed ,  
these  increases  did no t  reach s ignf icance because  of  the  h igh 
var iabi l i ty  of  the  measu remen t s .  All cor t ico ids  excep t  dexa- 
m e t h a s o n e  caused s ignif icant  i n t r eases  in salt i n t ake  at one 
or more  dosage levels as r epo r t ed  in several previous  s tudies  
[7]. 

DISCUSSION 

The data  f rom E x p e r i m e n t  1 shows  clearly t h a t  the  
anoxe r i c  ac t ion  of  9 a lpha  F on  ad lib food  in take  is inde- 
p e n d e n t  of  its capaci ty  to increase  salt in take .  Rats wi th  
salt available b o t h  increased salt in takes  and  decreased  ad 
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TABLE 5 

MEAN FOOD INTAKE VALUES FOR CONTROL DAYS AND ALL POST-INJECTION DAYS 
FOLLOWING 4 INJECTIONS OF d-ALDOSTERONE 

d-ALDO 400/~g 1.2 mg 3.6 mg 10.8 mg 

X S.D. X S.D. X S.D. X S.D. 

Control 26.00 5.01 26.00 5.01 26.00 5.01 26.00 5.01 

Post 1 29.63 2.99 28.86 4.83 23.73 5.67 21.08 5.70 

Post 2 28.05 6.68 30.70 3.63 26.01 4.62 22.98 4.47 

Post 3 27.56 4.78 28.85 4.23 26.88 4.79 21.10 5.58 

Post 4 27.38 5.51 28.63 7.20 27.98 7.76 18.56 4.25 

Post 5 26.05 4.26 29.38 3.50 28.56 13.40 22.06 3.70 

Post 6 24.11 2.58 

Post 7 23.60 5.24 

lib food intakes fol lowing a single inject ion of 9 alpha F. 
Ad lib fed rats wi thout  sal t  available showed exact ly  the 
same anoxeric  response to this same dose o f  9 alpha F. The 
results of  the dose-response studies in Exper iment  2 also 
suggests that  a clear separat ion of  func t ion  exists be tween  
the glucocort icoids  and mineralocort icoids .  The synthet ic  
steroid 9 alpha F has high relative potencies  in terms of  
sodium re tent ion  and liver glycogen deposi t ion and this 
compound  significantly elevated salt intakes and significant- 
ly decreased food intakes at two dose levels. Dexa- 
methasone  which is a lmost  devoid of  minera locor t ico id  
activity produced  p ro found  and long lasting decreases in 
food intake at all doses tested fol lowing single injections.  
Water and salt intakes, however ,  were unaf fec ted  of any 
concent ra t ion  of  dexamethasone .  The results of  the cort ico-  
s terone inject ions do not  fit quite  so neat ly in to  the 
mineral -glucocort icoid  di f ferent ia t ion.  Al though classified 
as a glucocort icoid,  cor t icos terone  has modes t  sodium 
re ten t ion  activity and relatively weak liver glycogen activ- 
ity. While the sodium re tent ion  potencies  of  cor t icos terone  
are many times less than those of  9 alpha F, D-aldosterone 
or  DOCA, this steroid significantly increased salt intakes in 
Exper iment  2. No dose of  cor t icos terone  tested significant- 
ly altered 24 hr food intakes, and it is interest ing to note  
that  cor t icos terone  is essentially no more po ten t  than aldo- 
s terone in terms of  liver glycogen deposit ion.  As men t ioned  
previously a ldosterone was ineffect ive  in modi fy ing  food 
intakes at any dose tested. While all in ject ions  of  bo th  
minera locor t ico ids  and glucocor t icoids  are well above the 
daily secret ion rates of  the endogenous  steroids, it is 
impor t an t  to emphasize the differential  effects  on feeding 
n o t e d  in the  results. Cor t icos terone  even at clearly 
pharmacological  concent ra t ions  10.8 mg still did not  
significantly alter 24 hr food intakes. Nei ther  a ldos terone  
nor  DOCA at the same concen t ra t ion  significantly e f fec ted  
daily food intake. Both synthet ic  g lucocor t icoids  9 alpha F 
and dexamethasone  however ,  at much lower concent ra t ions  
9 alpha F, 3.6 mg, and dexamethasone  400 ug signifi- 
cant ly decreased food  intakes for several post  in ject ion 
days. It would  appear more probable  therefore  that  the 

anoxeric  responses to 9 alpha F and dexamethesone  is more 
closely related to possible disruptions of  carbohydrate ,  
p r o t e i n  a n d / o r  amino acid metabol ism rather than 
al terat ions of  endogenous  steroid secretion rates. The 
results of  these studies support  the conclusions that miner- 
a locort icoids  can elicit increased salt appet i te  wi thout  
anorexia  and the glucocort icoids  can produce significant 
decreases in food intake wi thout  elevations in salt intake. 

The fact that one of  the major actions of  glucocort icoids 
on carbohydrate  metabol ism is the increased product ion  of  
glucose [9] suggests at least two possible alternatives to 
account  for the decreases in food intake observed in these 
exper iments .  F rom the earliest s ta tement  of the glucostat ic 
theory  [12] the difference in A-V glucose uti l ization has 
been widely accepted as the mechanism responsible for the 
regulat ion of  food intake. A large body of l i terature includ- 
ing both central and peripheral  injections of  glucose 
suppor t  the no t ion  of  glucose sensitive central mechanisms 
involved in food regulation. Oomura  and his associates 
[ 1 4, 1 5 ] u s i n g  electrophysiological  and microelectro-  
phoret ic  techniques  have discussed the existence of  recipro- 
cally connected  glucose sensitive systems in the ventro- 
medial and ventrolateral  areas of  the hypothalamus.  Epstein 
and his associates [191 have used a glucose analogue, 
2-Deoxy-d-glucose,  to create a glucoprivat ion in central  
cells and have observed increases in food intakes fol lowing 
these manipulat ions.  We might speculate that  our gluco- 
cort icoid inject ions significantly altered the pattern of A-V 
glucose ut i l izat ion for several days. These changes might 
then be moni tored  by glucose sensitive cells in the ventro-  
medial  area of  the hypothalamus.  Increased activity f rom 
these supposedly satiety neurons would then inhibit  activ- 
ity f rom ventrolateral  feeding neurons resulting in a signifi- 
cant decrease in food intake. 

An alternative explanat ion of  our results is related to the 
hepat ic  glucose receptor  system described by Russek [17] .  
Russek [ 17 ] has reported p rofound  and extended anorexia  
fol lowing various glucose loads in dogs. Niijima [13] has 
also demons t ra ted  changes in e lectrophysiological ly  record- 
ed act ivi ty f rom hepat ic  cells as a consequence of  glucose 
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chal lenge.  Accord ing  to Russek [ 1 8 ] ,  i n f o r m a t i o n  f r o m  
these  hepa t i c  glucose sensit ive cells could t h e n  be  re layed 
over vagal and  o the r  a f fe ren t s  to  h y p o t h a l a m i c  areas. The  
g lucocor t i co ids  might  d i rec t ly  af fec t  the  glucose sensi t ive 
hepa t i c  cells descr ibed  by  Russek.  This e x p l a n a t i o n  is 
increas ingly  plausbile  when  it  is recal led tha t  one of  the  
ma jo r  ac t ions  of  the  g lucocor t i co ids  is the  depos i t i on  of  
l iver g lycogen at l iver sites. A p r o b l e m  for  b o t h  glucose 
sensi t ive sys tems  is the  relative t ime  course of  the  ef fec ts  
observed  by  us. E i the r  cen t ra l  or per iphera l  glucose p roduc-  
ing ano rex i a  and  2-deoxy-d-glucose  el ici ted ea t ing  fo l lowing  
cent ra l  or pe r iphe ra l  a d m i n i s t r a t i o n  are shor t  t e r m  effects .  
All s tudies  r epo r t  in takes  r e t u r n i n g  to n o r m a l  wi th in  24 hr. 
Our  animals ,  however ,  while no t  deb i l i t a t ed ,  c o n t i n u e d  to 
eat  less and  lose weight  for  as long  as 20 days fo l lowing  a 
single s u b c u t a n e o u s  in jec t ion .  A l though  our  data  c a n n o t  

e s t ima te  the  relat ive t ime  course of  me tabo l i c  effects  fol- 
lowing  the  in jec t ions ,  a recen t  s tudy  by  El l io t t ,  Peters  and  
Whi te  [5 ] does p rov ide  some i n f o r m a t i o n  conce rn ing  dexa-  
me thasone .  They  r epo r t ed  a s igni f icant  r e d u c t i o n  in the  
amino-ac id  i n c o r p o r a t i n g  abi l i ty  of  rat skeletal  muscle 
r i bosomes  in v i t ro  fo l lowing in jec t ion  wi th  g lucocor t ico ids  
inc lud ing  d e x a m e t h a s o n e .  Dimin ished  r ibosomal  ac t iv i ty  
was observed  48 hr  fo l lowing a 150 ug dose of  d e x a m e t h a -  
sone i.p. This  s t udy  also d e m o n s t r a t e s  the  p r o f o u n d  effects  
of  g lucocor t i co ids  on  p ro t e in  and amino-acid  m e t a b o l i s m  
and suggests a n o t h e r  a l te rna t ive  as the  possible med ia to r  of  
the  observed anorex ic  responses .  Clearly more  e x p e r i m e n t s  
are necessary  to resolve the  relat ive c o n t r i b u t i o n s  of pro- 
te in ,  hepat ic ,  and  h y p o t h a l a m i c  m e c h a n i s m  respons ib le  for  
g lucocor t i co id  i nduced  anorexia .  
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