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Effect of Aldosterone Antagonist on in vitro Production of Aldosterone 
and Corticosterone in Rats.* (26121) 

GEORGE W. KITTINGER, BERNARD C. WEXLER AND BENJAMIN F. MILLER 
M a y  Insti tute f o r  Medical Research, Jewi \h  Host i tal  of Cincinnati ,  and Departments  of 

Biochenzistry, Pathology and Medicine,  University of Cincinnati  
College of M e d i r i a ~ ,  Cincinnati, 0. 

Several investigators ( 1-3 ) have demon- 
strated that spirolactones (e.g., SC-8 109),  
are antagonistic to the electrolyte-regulat- 
inp effects of aldosterone a t  the level of the 
kidney tubule. It has been suggested that 
the spirolactones influence the pattern of 
renal electrolyte excretion particularly in 
conditions where the level of aldosterone is 
elevated (4 , s  ) . Agents such as amphenone 
inhibit aldosterone production as well as 
other corticoids by suppressing adrenal gland 
secreticn 6 ) . The spirolactones while com- 
peting with aldosterone a t  peripheral sites i . c . ,  
the kidney tubule, do not have a direct ef- 
fect upon the adrenal gland. In fact. the 
spirolactones have been shown to cause in- 
creased adrenal gland production of aldoster- 
one in viz10(7.8).  \Ye have found in- 
creased in ziitro production of aldosterone in 
adrenals taken from rats previously treated 
with the spirolactone, SC-8 109. 

I-cung adult vir- 
gin male( 24)  and female( 24 ) Sprague-Daw- 
ley rats averaging 210 -+ 15 and 160 +- 1 5  
g of body weight respectively were used. 
Twelve males and 12 females were injected 
with a sesame oil solution of spirolactone, 
SC-8109,t 10 mg/ml. Each animal received 
1.5 mg/100 g of body weight, subcutane- 
ously, once every Non. ,  IYed.. and Fri. for 
1 2  weeks. Control males (9  rats) and fe- 
males (12  rats) were given the sesame oil 
vehicle (0.25 m1/100 g b.w.) on the same 
regimen of injection as the spirolactone. The 
animals were housed in air-conditioned quar- 
ters and fed a regular diet with tap water to 
drink ad libitum. At autopsy, animals were 
sacrificed by decapitation. Their adrenal 

Materials and methods. 

glands were removed and trimmed free of ex- 
traneous tissue as rapidly as possible. 
Xdrenals of 3 animals were halved and 
pooled for each incubation. The incubation 
procedure and method for extracting the ster- 
oids have been described ( 9 ) .  ACTH (Acton 
“X”)  in a concentration of 100 mp/100 mg 
adrenal tissue was present in the incubation 
medium. The incubation technic was adapted 
from Saffran and Schally ( 10).  The glands 
were preincubated for 30 min. Fresh incuba- 
tion medium was added and the incubation 
continued for 1 hour. Total alpha-ketolic 
steroids in the final incubate were determined 
by the blue tetrazolium method of h’owac- 
zynski et 01. ( 1 1 ) . Quantitative paper chro- 
matcgraphy was used to separate the ster- 
oids. Individual steroids were determined 
directly by scanning the chromatograms with 
a recording and integrating densitometer 
( 12 ) . (’hanges in production of aldosterone 
and corticosterone relative to total alpha- 
ketolic steroids are reported here. 

Result;. No unusual changes occurred in 
the behavior of the animals during the course 
of injections. The SC-8 109-treated males 
gained less weight than the sesame oil-in- 
jected male controls. The opposite trend was 
observed in the female rats (Table I) .  Adre- 
nal weight of SC-8109-treated females was 
significantly less than the female controls 
(P<0.03).  

A striking increase in relative production 
of aldosterone in vitro was found in SC-8109- 
treated incubated adrenals of male rats 
(Table I ) .  This was accompanied by a sig- 
nificant reduction of corticosterone produc- 
tion. Female rats treated with SC-8109 also 

- showed an increase in aldosterone with a 
cOncomitant fall in corticosterone. However, 

* This work was supported in p a r t  by the J o l m  
A. Tiartford Foundation, Gustavlls & T,oliise pfr.j f 

f e r  Foundation, Am. H e a r t  Awl., u d  U.S.P.H.S. this was not as marked as in the male- 
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T A  HTJE I. I n  Fit1-0 Adrenal Protluctioii of Alrlosteroiie aiid Corticosteroiie ill Male aiid Feiriale 
Mpragur-l>awley Bats Treated with Xpirolactoiie (SC-8109). 

T o t a1 s t cir oicl, 
Body wt, Xdreiiel pcg/lir/lOO ing Aldostcroiie Corticosteroiic 

(:I.OUp No. rats g Ti%, nlg aclrenal tissue I---~. Qf total steroid-7 

8 
Sesame oil 9 394 2 1 7 %  45.8 2 1.9 11.2 .1 17.5 5 2.1 52.6 2 3.0 
SC-X109/ses:inie 12 363 2 8 42.0 & 2.3 12.1 21 .0  37.4 2 1.5 33.4 rt 1.6 

oil P <.om P <.005 
9 

Sesauic oil 13 242 t 6 65.2 2 3.7 13.4 Ifr: .5 13.9 2 2.4 55.2 2.4 
SC‘-8109/ses:nme 1 2  260 I+ 6 57.4 2 .5 14.4 2 .5 33.1 2 2.5 41.4 2 4.1 

oi 1 P <.03 P <.05 P <.05 

* Staiicl. dcv. of niean. 

rats treated with SC-8109 over sesame oil- 
injected controls confirms what has been ob- 
served in vivo ( 7,8).  The greater production 
of aldosterone by SC-8 109-treated male 
adrenals compared to similarly treated fe- 
males may reflect in part the greater capacity 
of male Sprague-Dawley rats to produce al- 
dosterone (in vitro) ( 1 2 ) .  The larger renal 
tubular mass in males provides more oppor- 
tunity for competition between aldosterone 
and SC-8109. This may result in increased 
adrenal production of aldosterone by way of 
feed-back mechanisms. 

The significant reduction of corticosterone 
observed in both sexes seems to parallel the 
increase in aldosterone, and probably reflects 
changes in adrenal steroidogenic pathways 
which favor aldosterone production. 

Sunzmary. Male and female Sprague-Daw- 
ley rats were treated with the spirolactone. 
SC-8109, known to be an aldosterone antag- 
onist. After 12 weeks of treatment the ani- 
mals were sacrificed. Adrenal glands were 
incubated in vitro and total alpha-ketolic, as 
well as individual, steroids were determined. 
Male and female adrenal incubates from SC- 
8 109-treated rats contained significantly 

more aldosterone and less corticosterone than 
incubates from those injected with the se- 
same oil vehicle. Male rats treated with SC- 
8 109 showed particularly striking increase in 
aldos t erone production. 
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