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Effect of Adrenalectomy and Corticoid Replacement on Mammary Gland 
Growth in Rats." (27111) 

RALPH R. ANDERSON+ AND C. W. TURNER 
(With technical assistance of Mary E. Powell) 

Department of Dairy Husbandry, University of Missouri, Columbia 

Evidence concerning the need of adreno- 
corticoids in normal mammary gland growth 
is positive but scanty. Lyons et ale(  1) found 
that desoxycorticasterane at a level of 100 
pg per day synergized with growth hormone 
and estrone in the hypophysectomized, ovari- 
ectomized, adrenalectomized rat to produce 
mammary growth comparable to that in the 
intact animal. A similar synergizing action 
of adrenocorticoids with growth hormone and 
estrone was reported by Cowie and Lyons 

The following experiments were conducted 
in adrenalectomized-ovariectomized (ADRX- 
OVARX) rats to determine the role of adre- 
nocorticoids on mammary gland growth. It 
was felt that use of quantitative DNA index 
( 3 )  of mammary growth would produce re- 
sults more meaningful than those reported 
using qualitative or semi-quantitative morph- 
ological technics. 

MateriaZs and nzetliods. Mature female 
albino rats of Sprague-Dawley-Rdfsmeyer 
strain weighing a.t least 200 g were main- 
tained on standard laboratory pellet feed at 
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constant temperature of 78 t 1°F. Adrenal- 
ectomy and ovariectomy were performed in 
one operation. During a post-operative re- 
covery period of 14 days, 1% saline drinking 
water was provided to maintain electrolyte 
balance. This was continued in treatment 
groups except those given desoxycor ticoster- 
one acetate (DOCA). 

One pg estadiol benzoate (EB) and 3 mg 
progesterone (P) were injected sukutane- 
ously in 0.1 ml carrier each day for 19 days. 
The levels and ratio were found by Moon 
et d ( 3 )  to be optimal in rats. Carrier con- 
sisted orf 10% benzyl alcohol and 90% olive 
oil. 

Adrenocorticoids were suspended in physi- 
ological saline with aid of 5 mg gum arabic 
per 100 mg steroid and injected subcutane- 
ously each day in 0.1 to 0.25 ml carrier. 
Prednisone ( 1,2-dehydrucortisone) was in- 
jected alone and in umbination with EB and 
P at 100 pg per day. Hydrocortisone acetate 
(HC) was injected alone at 100 pug per day 
and in combination with EB and P at 100, 
250, and loo0 pg per day. D X A  was in- 
jected alone and in combination with EB and 
P a t  250 pg per day. 

Animals were sacrificed on the day follow- 
ing the nineteenth day of injection. Six pos- 
terior mammary glands were removed and 
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frozen. Glands were extracted with hot 95(L 
ethanol for 6 to 10 hr and with hot ether for 
4 to 8 hr. Dried fat-free tissue (DFF?') was 
weighed and ground. A 2 5  mg aliquot was 
used to determine DXA by method of \\*ebl) 
and Levy(4). 

Results. Mammary glands in rats sacri- 
ficed 34 days after ovariectomy had DNA\ 
content of 3.05 t .14 mg 100 g final body 
weight as opposed to 2.61 rt .31 mg DNA i n  
virgin control group. Difference in 2 groups 
was not significantly different (Table I ) .  
ADRX-OVARX rats receiving 100 pg pred- 
nisone for 19 days had DNA level of 2.3 I .  
This was not significantly different from vir- 
gin control group, but it was lower than cas- 
trates (P<.Ol). Group receiving 100 p,g 
HC per day had DNA level of 2.88 t .18 
and group receiving 250 pg  DOCA per day 
had DNA content of 3.06 t .16 mg. Sei- 
ther was significantly different from virgin 
OK O\'ARX control groups. O\'ARX rats 
receiving 1 pg EB and 3 mg P for 19 days 
had DNA level af 7.19 t .25 mg per 100. g 

body weight, while group ADRX-OVARX 
and given same treatment had only 4.64 
-24 mg DNA. This difference was highly sig- 
nificant (P<.Ol). 

Prednisone a t  100 pg per day and HC a t  
100 or 250 pg per day, when given in cm- 
junction with EB and P, elevated DNA to 
levels not significantly different from those 
found in OVARX animals given EB and P 
and whose adrenals were intact. However, 
1 mg HC or 250 pg DOCA per day were not 
effective in aiding mammary growth of 
ADRX-OVARX animals given EB and P 
simultaneously. 

Body weight gains were permitted by all 
treatments of adrenocorticoids except HC at 
1 mg per day. In this group an average body 
weight loss of 26 g occurred. 

Discussion. Mammary gland growth as 
measured by DN.4 content was reduced sig- 
nificantly in animals when adrenals were re- 
moved in spite of injection with EB and P 
and maintenance of electrolyte balance with 
saline drinking water. This implicated the 



ADHENALECTOMY AND CORTICOIDS ON X/XAMM.AKY GROWTH 87 

glucocorticoids as essential agents in mam- 
m a v  growth. This was verified when pred- 
nisone at 100 pg per day or HC at 100 and 
250 pg per day were administered in addition 
to EB and P and saline to ADRX-OVARX 
rats, for mammary growth returned to level 
of OVARX group with intact adrenals given 
EB and P. 

Ability of DOCA to stimulate mammary 
growth was not confirmed by present experi- 
ments because a low level of 250 pg per day 
was administered. This level was used for 
its ability to maintain electrolyte balance. 
Since DOCA has approximately one-third the 
mammary growth potency of progesterone 
(S), much greater mounts  than used here 
would be required to confirm the mammo- 
genic action d DOCA reported by other in- 
vestigators( 5,6,7,8,9). Such levels are con- 
sidered to be far above physiological range. 

Action of glucocorticoids is thought to be 
mammopoietic rather than mammogenic since 
no mammary growth was obtained with HC 
or prednisone in absence of EB and P. 

HC a t  1 mg per day in presence of EB and 
P caused reduction in M y  weight and mam- 
mary DNA, probably by its gluconeogenic 
action on body proteins in general. On the 
other hand, 100 or 250 pg HC per day along 
with EB and P increased mammary DNA 
and did not adversely affect body weight. 
These observations further support the view 
that action af glucocorticoids on mammary 
growth is a synergistic one. 

Optimal level of glucmrticoids required 
for mammary growth in rats appears to be 
between 100 and 250 pg per day. 

Summary. Adrenalectomized - ovariec to- 
mized (ADRX-OVARX) rats were injected 
with 1 pg estradiol benzoate (EB)  and 3 mg 
progesterone (P) per day for 19 days. 
Groups included those maintained on 1% 

saline drinking water alone and with 100 pg 
prednisone and 100, 250, or 1000 pg hydro- 
cortisone acetate (HC) per day and on 250 
pg desoxycorticosterone acetate (DOCA) per 
day. Mammary growth was determined by 
DNA content of 6 posterior glands. Adreno- 
corticoids in absence of EB and P had no 
effect on mammary growth. Injection of EB 
and P plus 100 pg prednisone or 100 or 250 
pg HC per day increased DNA significantly 
above ADRX-OV‘4RX group receiving EB 
and P plus saline only (P<.Ol) and not sig- 
nificantly different from OVARX group re- 
ceiving EB and P. Groups receiving 1 mg 
HC or 250 pg DOCA per day plus EB and P 
had DNA levels simiilar to AD RX-OVARX 
group on EB and P plus saline. The role of 
adrenocorticoids in mammary growth is con- 
sidered to be synergistic by action on general 
metabolism. The term “mammopietic” is 
suggested to describe the adrenocortical ef- 
fect on mammary growth. 
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