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Effect of Adrenal Function on Level of Hepatic and 

I t  has been known for a long t i m e  t h a t  17-OH steroids 
increase arginase ac t i v i t y  in t he  l iver  1-a I t  is also known 
t h a t  arginase a c t i v i t y  in t he  l ive r  is decreased in adrenal -  
ec tomized  an imals  *,s. Arginase  ac t i v i t y  in t he  l iver  is 
regula ted  no t  on ly  by  the  cor t icoids  b u t  also by  the  
d ie te t ic  factors  3. 7 days  of fas t ing produces  a 3-fold 
increase of arginase ac t i v i t y  in t he  liver,  while  a prote in-  
free die t  produces  a decrease in the  ac t iv i ty  of this  en- 
zyme*. 

Arginase is, however ,  an  enzyme  wide ly  d is t r ibu ted  in 
an imal  fissues*. I t  is found in measurab le  quant i t i es  in 
t he  cells of numerous  tissues, which do no t  par t ic ipa te  in 
ureogenesis,  and  in the  l iver  of ve r t eb ra tes  which do no t  
excre te  uric acid as t he  end p roduc t  of n i t rogen  ca tabo-  
l i sm e. The  role of th is  arginase is unknown.  There  is no in- 
fo rmat ion  in t he  l i t e ra ture  on t h e  na tu re  of factors  which 
regula te  t he  level  of th is  ex t r ahepa t i c  (atypical) arginase. 

The  a im of t he  exper iments  descr ibed  in th is  com- 
munica t ion  was to  s tudy  the  role of t he  adrenal  g land in 
t he  regula t ion  of renal  arginase a c t i v i t y  and to de te rmine  
the  level  of sens i t iv i ty  of renal  arginase to  hydrocor t i sone  
in compar i son  wi th  hepa t ic  arginase. 

Material and methods. E x p e r i m e n t s  were done on male  
a lb ino-ra ts  of wis ta r  s t ra in  (Vin6a, Beograd),  weighing  
abou t  120 g. 

The  animals  were d iv ided  into  4 expe r imen ta l  groups.  
The  f i rs t  g roup of an imals  was g iven  hydrocor t i sone  
ace ta te  in a dai ly  dose of 5 mg/100 g b o d y  wt .  for 5 days.  
The  second group rece ived  10 mg]100 g b o d y  wt.  da i ly  for 
5 days,  and  the  th i rd  group was g iven  25 mg  of hydro-  
cort isone per  100 g b o d y  wt.  also for 5 days.  The  control  
group of animals  was g iven  a corresponding a m o u n t  of 
physiological  saline. All  the  an imals  were sacrif ied 24 h 
a f te r  rece iv ing  the  last  dose of hydrocor t i sone .  The  
animals  f rom the  four th  expe r imen ta l  grou p were adrenal -  
octomized.  The  opera ted  animals  were d iv ided  into  2 
sub-groups.  The  first  sub-group served as the  cont ro l  (II), 
and  the  second was t r ea ted  w i t h  hydrocor t i sone  in a da i ly  
dose of 10 rag/100 g body  wt .  for 5 days  a f te r  t he  opera-  
t ion.  The  f irs t  in jec t ion  was g iven  24 h a f te r  t he  operat ion.  
The  an imals  were  fed a ba lanced  syn the t ic  diet.  

Arginase  a c t i v i t y  was de te rmined  in t he  l iver  and in t h e  
k idneys  b y  the  m e t h o d  of VAN SLYK~ and ARCmBALD 7. 
The  q u a n t i t y  of enzyme  which  p roduced  1 ~mol  of urea  
in i min,  under  s t andard  condi t ions  (38°C, p H  = 8,6), was 
t aken  as t he  uni t  of arginase ac t iv i ty .  

Extrahepatic Argtnase 

Results and discussion. I t  m a y  be seen f rom the  results  
shown in Tab le  I t h a t  the  effect  of hydrocor t i sone  
admin i s t r a t ion  on arginase ac t i v i t y  in the  l iver  depended  
on t h e  dosage employed .  Smal ler  doses of hydrocor t i sone  
(5 m g  and 10 mg/100 g body  wt.) had  a weak  effect  on 
arginase ac t i v i t y  in t he  liver,  while h igher  doses of hydro-  
cort isone (25 mg/100 g body  wt.) changed s ignif icant ly  
the  ac t i v i t y  of th is  enzyme  in the  liver.  These  resul ts  
expla in  the  earl ier  discrepancies concerning the  effect  of 
cor t icosteroids  on arginase ac t i v i t y  in the  liver. The  au- 
thors  who used smal ler  doses of cort icosteroids observed  
no change in the  level  of hepa t ic  arginase s, while those  
who used higher  doses repor ted  t h a t  cort icoids increase 
t he  a c t i v i t y  of this  enzyme  in t he  liver*. Adrena lec tomy  
produces  decrease of arginase ac t i v i t y  in t he  l iver  (Table 
II) ,  which  is in accord wi th  t he  f indings of FOLLEY and 
GREENBAUM*. The effect  of hydrocor t i sone  adminis t ra -  
t ion on hepa t ic  arginase was the  same in adrena lec tomized  
animals  as in the  in tac t  ones (Tables I and  II) .  

Unl ike  l iver  arginase, renal  arginase was m u c h  more  
sensi t ive to exogenous hydrocor t i sone  (Table I). I t s  
a c t i v i t y  increases 100% a l ready  af ter  the  in jec t ion  of 
smal ler  doses of hydrocor t i sone  (5 rag/100 g body  wt.). 
The  increase of the  dose of hydrocor t i sone  was associated 
wi th  a p ropor t iona l  increase of arginase a c t i v i t y  in the  
kidneys.  Adrena lec tomy,  however ,  did not  change the  
enzyme  a c t i v i t y  in the  kidney.  The  effect  of exogenous  
hydrocor t i sone  on renal  arginase was the  same in adrenal -  
ec tomized  an imals  as in t he  in t ac t  ones (Table I). 

The  fact  t h a t  renal  arginase reacts  a l ready  to  smal ler  
doses of hydrocor t i sone  wi th  a s ignif icant  increase of 
ac t iv i ty ,  and t h a t  i ts a c t i v i t y  remained  unchanged  af ter  

* J. ROCH, Exp. Ann. Bioch. Med. "10,77 (1949). 
R.T. SCmMKE, J. biol. Chem. 238, 1012 (1963). 

s R.T. SCHZMKE, J. biol. Chem. 237, 1921 (1962). 
S.J. FOLLEV and A.L. GREENEAUM, Bioehem, J. dO, 46 (1947). 

s S.J. BACH, S.B. CARTER and J.D. KILLIP, Bichim. biophys. Acta 26, 
168 (1958). 

6 E. ELIASSON, Biochim. biophys. Acta 97, 449 (1965). 
7 D. D. VAN SLYEE and R. M. ARCHIBALD, J. biol. Chem. 765, 293 

(1946). 
s C. D. KOCHAKXAN and N. M. BARLTETT, J. biol. Chem. 176, 243 

(1948). 
9 H. FaANKEL-COuRAT, M. E. SIMPSON and H. M. EVANS, J. biol. 

Chem. 1d7, 99 (1943). 

Table I. Effect of hydrocortisone on kidney and hepatic content of arginase 

Experimental conditions No. of animals Arginase activity-units 
(M 4- SD) 

Increase (%) Significance 

Kidney 
Controls 
Hydroeortisone treated: 

5 mg/100 g body wt. 
10 mg/100 g body wt. 
25 mg/100 g body wt. 

9.68 :k 1.56 

19.41 4- 2.67 
24.48 4- 4.20 
31.44 -I- 2.37 

+ 100.5 
+ 152.9 
+ 224.8 

< 0.001 
< 0.001 
< 0.001 

Liver 
Controls 
Hydrocortisone treated: 

5 rag/100 g body wt. 
10 mg/100 g body wt. 
25 mg[100 g body wt. 

308.7 4- 41.4 

361.0 :~: 60.0 
356.0 i 41.3 
795.9 ± 10.9 

+ 11.7 
+ 15.3 
+ 157.8 

> 0.05 
> 0.05 
< 0.001 
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Table IL Effect of adrenalectomy on the activity of kidney and liver arginase 

EXPERmNTXA 27/12 

Experimental conditions No. of animals Arginase activity-units Difference (%) Significance 
(M ={= SD) 

Kidney 
Controls (I) 7 9.86 :l: 1.56 - -  - -  

Adrenalectomy (control II) 7 11.85 :i: 1.28 + 22.46 :> 0.05 
Adrenalectomy + hydrocortisone 
10 mg/100 g body wt. 7 26.33 4- 2.52 + 163.86 < 0.001 

Liver 
Controls (I) 7 308.7 :]: 41.4 - -  - -  

Adrenalectomy (control II) 7 206.3 :1:85.0 - -  33.0 < 0.01 
Adrenalectomy + hydrocortisone + 21.59 (Con. I) 3> 0.05 
10 mg/100 g body wt. 7 375.1 :[: 48.0 + 81.70 (Con. II) <Z 0.01 

ad rena l ec tomy  (in con t ras t  to  hepa t ic  arginase) can  be 
used as t he  mate r ia l  basis for t he  idea  t h a t  arginase ac t iv-  
i t y  in the  k idney  and  in t he  l iver  is regula ted  in a d i f ferent  
way.  The  f inding t h a t  arginase in t he  k idneys  remained  
unchanged  af te r  adrenalec torny in t roduces  t he  ques t ion  
whe the r  cor t icosteroids  have  any  di rec t  influence a t  al l  
on the  regula t ion of the  ac t i v i t y  of th is  enzyme  in t he  
kidney.  The  increase in arginase ac t i v i t y  under  t he  
influence of exogenous hydrocor t i sone  m a y  be secondary  
in na ture ,  name ly  i t  m a y  be  in close associat ion wi th  t h e  
increased excre t ion  of the  products  of pro te in  ca tabol ism.  

Rdsumd. On a consta td  que  l ' a rg inase  des reins est  plus 
sensible clue l ' a rginase  du foie a l ' hydrocor t i sone  inject6. 
Au  contrai re ,  t ' adrdna lec tomie  p rovoque  la rdduct ion  de 
| ' a c t iv i td  arg inas ique  du foie mais  ne modif ie  pas  le n iveau  
de  l ' a rginase  r6nale. 
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I n h i b i t i o n  o f  O v a r i a n  C o m p e n s a t o r y  H y p e r t r o p h y  

The  es tab l i shment  of  an  anoes t rous  condi t ion  in t he  
ra t  by  prolonged wa te r  deplet ion2 suggests t h a t  th is  
procedure  induces inhibi t ion of estrogenic secret ion by  the  
ova ry  in spite of the  observed increase bo th  in p roduc t ion  
and release of gonadot roph in  s. 

I t  is known tha t  hemicas t ra t ion  in ra ts  produces  ovar ian  
hype r t rophy  as a resul t  of increased gonadot rophic  acti-  
v i t y  ~ and t h a t  water  depr iva t ion  causes no changes in 
ovar ian  weigh t  z. We  produced  wa te r  depr iva t ion  in ra ts  
to  s tudy  i ts  inhibi tory  act ion on ovar i an  compensa to ry  
hyper t rophy .  

The  exper iments  were carried ou t  in 20 female  adul t  
a lbino ra ts  of our  s tock weighing be tween  105 and 233 g 
and  h a v i n g  had  a t  least  3 regular  4 -5 -day  es t ra l  cycles. 
The  animals  were kep t  on a 14-h l ight  and 10-h da rk  
schedule.  The  ra ts  were r a n d o m l y  d iv ided  into  2 groups:  
1. cont ro l  wa te r  depr ived  (CWD) and 2. hemicas t r a t ed  
and then  wa te r  depr ived  (HWD).  

Hemicas t r a t i on  was accomplished by  the  l umbar  rou te  
under  pen toba rb i t a l  anesthesia  (33 mg/kg  body  wt.).  The  
excized ovar ies  were used to  control  the  weight  of the  
remain ing  o v a r y  in each animal .  I n  a previous  exper iment  
b i la tera l  ova r i ec tomy  was per formed in 26 rats,  and bo th  
ovar ies '  weights  were compared  by  the  S tuden t ' s  tes t  for 
pa i red  data .  The  mean  difference was 0.77 mg + 0.98 
SE (t = 0.78 NS).  48 h af ter  hemicas t ra t ion  bo th  groups 
were  depr ived  of wa te r ;  a s t andard  d ry  d ie t  for ra ts  (13% 
wa te r  content )  was g iven  ad l ib i tum.  Vaginal  smears  and 
body  weight  were b o t h  control led  daily.  The  ra ts  were  
ki l led u n d e r  pen toba rb i t a l  anes thes ia  when  the i r  weight  
loss had  reached  40% of t he  initial b o d y  weigh t ;  i.e. a f ter  

b y  W a t e r  D e p r i v a t i o n  x 

an average  of 12.3 4 -0 .3  and 11.5 =t= 0.4 days  in t he  
(CWD) and (HWD) groups respect ively .  

The  ovaries  were careful ly  dissected and weighed on a 
Monopan  balance (0.05 mg precision). T h e y  were f ixed in 
10% formal in  for rout ine  his tologic  techniques  and 
examina t ion .  

The  vag ina l  smear  showed a cont inuous  di-oestrous 
dur ing the  whole wate r  depr iva t ion  per iod in bo th  groups. 

His tologic  studies showed t h a t  in the  ovaries  of the  
wate r  depr ived  ra ts  there  is a decrease in the  n u m b e r  of 
large follicles wi th  an  increase in atresia.  No changes  were 
observed  in t he  n u m b e r  of corpora  lutea,  Thus,  in t h e  
ovar ies  of the  wa te r  depr ived  an imals  there  is an  increase 
in t he  re la t ion corpora  lu tea -normal  follicles. A decrease in 
the  ova r i an  s t roma  was also observed.  2 types  of abnor-  
mal i t ies  were observed  in the  in ters t i t ia l  cells of t he  
ovaries.  Some cells were sphere-shaped and  of a larger  
t h a n  normal  size, the i r  cy top l a sm filled wi th  vacuoles  
(xan thomatous  appearance) .  These sphere-shaped cells 
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