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Relationship of Pituitary and Adrenal Cortex to Ovarian Hyperemia 
Reaction in the 'Rat.* (18736) 

R. W. PAYNE. (Introduced by E. B. Astwood.) 
From the Ziskind Research Laboratories, New England Center Hospital and Department of 

Medicine, Tufts College 

Ovarian hyperemia in response to the in- 
jection of pregnancy urine described by Reip- 
rich( 1) has been found sufficiently reproduc- 
ible in rats and mice to warrant its use as a 
standard test for pregnancy(2) and for the 
assay of chorionic gonadotrophin and of cer- 
tain pituitary extracts. The significance of 
this reaction in ovarian physiology. however, 
is little understood for, though it apparently is 
an early indication of ovarian stimulation in 
some species, the part that it plays in ovarian 
function is not known. 

The inability of human chorionic gonado- 
trophin (HCG) to produce ovarian hyperemia 
in the hypophysectomized animal unless a 
large dose of pituitary "synergist" is given 
has been shown(3). 'Further studies on the 
influence of the pituitary and on the role of 
the adrenal cortex in this phenomenon are 
presented in this study. 

Methods. Weanling 35-45 g female rats of 
the Sprague-Dawley strain were used. Hypo- 
physectomy or adrenalectomy were performed 
16 to 20 hours before tlhe injection of the test 
substances, which were given subcutaneously 
over the abdomen. n'hen more than one in- 
jection was given. they were placed on oppo- 
site sides of the abdomen. Four hours after 
injection the animals were killed with chloro- 
form and ovarian color was judged indepen- 
dently by two or more observers under a day- 
light fluorescent lamp. The ovaries were 
classified as positive or negative as they would 
be judged in the interpretation of a pregnancy 
test. Doubtful reactions were classified as 
negative. A positive response on one side 

*We are indebted to Dr. Karl Folkers oi Merck 
and Co.. Rahway. K. J.. for most of the steroids 
used in this study. 
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TABLE I. Effect of Various Substances on Pro- 
duetion of Orarian Hyperemia i n  Intact and 

H~popl~psectomized Rats. 

Intact No. of animals 
Positire Negative 

Controls (no inj.) 2 
Cortisone acetaie, 1.25 mg 0 
HCG, 0.1 pg + oortisoae ace- 

HCG, .02 nig 36 
Pituitary estr., 3.0 nig 12  
Corticotropin, 10 nig 0 

HCG, .02 ing 2 
HCG, .5 nig 0 
Pituitary extract, 3.0 mg 4 
Cbrtjsoiie acetate, 1.25 mg 0 
HCG, .02 mg + cortisone ace- 

HW, .02 nig + corticotropin, 

0 
tate, 1.25 iilg 

Hypophysect.omized 

15 

7 
tate, 1.25 mg 

40 
2 
2 

8 
0 
2 

13 
2 
0 
3 
1 

1 
1 mg 2 

2 H E ,  .01! 11% + corticotropin, 
.5 mg 

--- 

combined with a doubtful response on the 
other was regarded as a positive test. The 
combination of a weakly positive alnd a nega- 
tive reaction was considered a negative test. 
Intact uninjected and gonadotrophin-treated 
animals were included as controls in each day's 
experiment. The corticotropia used (4) has 
been found to be 25  'ti'mes as active it6 the 
A4rmour standard La-1-A and contained no 
significant amounts of gonadotrophins or pro- 
lactin. 

Results. The minimal effective dase for 
ovarian hyperemia of the preparation of hu- 
man chorionic gonadotrophin used was 1 pg,t 
and to insure maximal responses a dose of 20 
pg was employed except where otherwise 
stated. The minimal effective dose of t'he an- 
terior pituitary preparation used$ was 0.1 mg 

4. Payne, R. W., Raben, M. S., and Astwood, E. B., 
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Mich. 
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TABLE 11. Effect of Steroid Hormones and 
Cron:tdotrophins on Ovarian Hyperemia in 

Adrenalec toniized Rake. 

No. of animals 
Adrenalect oniized Positire Negative 

H W .  .02 nig 
Cortisone acetate, 1.25 iiig 
Pituitary extract, 3.0 nig 

tisone acetate, 1.25 mg 
HCG, .Of? nig + cmti9one ace- 

3.0 ” + cor- a *  ,. 

tate, 1.35 uig + cortisone ace- 
tate, 100 pg + cortisone w e -  
tate, 10 pg + cortisone ( f  Tee 
alcohol), 10 pg + carhone (free 
alcohol), 3 pg + campound F 
acetate, 100 pg + compound F 
acetate, 10 fig + compouiid F 
acetate, 3 pg + compound A 
acetate, 100 pg + c.ompound A 
acetate, 10 pg + isooortisone 
acetate, 10 pg + Lipoadrenal 
Cortex, .1 cc 

8 54 
0 2 
0 9 

17 1 

25 3 

5 1 

8 2 

1; 4 

0 7 

5 3 

4 0 

0 4 

7 4 

8 6 

4 8 

4 1 

and a dose of 3 mg was used throughout. As 
shown in Table I, cortisone acetate alone in 
doses of 1.25 mg did not prodluce ovarian 
hyperemia in i,n’tact, adrenalectomized, or 
hypophysectomized animals. Corticotropin in 
doses as high as 10 ,mg did not produce 
ovarian hyperemia in intact animals. 

No synergism between co~isone acetate and 
human chorionic gonadotrophin was seen in 
intact animals when sub-hyperemic doses of 
human chorionic gonadotrophin (0.1 pg) were 
given with large doses of cortisone acetate. 

Removal of the pituitary #blocked ovarian 
hyperemia in response to chorionic gonado- 
trophin in doses as high as 0.5 mg but did not 
abolish h-yperemia brought about by the an- 
terior pituitary preparation. Cortisone acetate 
and cortkotropin restored the response to 
chorionic gonadotrophin in hypophysecto- 
mized animals. 

Table I1 shows that adrenalectomy abol- 
ished the hyperemia response both to human 
chorionic gonadotrophin and to the anterior 

pituitary extract. Cortisone acetate restored 
this response to both substances. Doses of 
cortisone acetate, free cortisone, and com- 
pound F acetate as small as 10 pg were found 
to ,be effective. 1%)-corbisone acetate and coni- 
pound A acetate were effective in slightly 
larger doses. Lipoadrenal Cortex (Upjohn) 
was effective in a dose of 0.1 cc, the smallest 
dose tested. 

Progesterone in oil in a dose of 1 mg pro- 
duced ovarian hyperemia in adrenalectomized 
chorionic gonadotrophic treated animals as 
did desoxycorticosterone at a dose of 2.5 mg 
(Table In). Testosterone propionate in oil, 
methyl androstenediol in oil, stilbestrol in oil, 
estradiol in oil, and pregnenolone as an 
aqueous suspension were not effective in this 
regard in the doses tested. 

The data presented indicate that secretions 
of the adrenal cortex are necessary for the pro- 
duction of ovarian hyperemia in the rat in 
response to both human chorionic gonado- 
trophin and pituitary extract. Also, $he effect 
of corticotropin in mtoring the ovacian hyper- 
emia response appears to be mediated through 
the adrenal cortex. 

Summary. Adrenalectomy and hypophy- 

TABLE 111. Effect of Other Steroids on the Pro- 
duction of Ovariaa Hpperemia in  Adrenalectomized 

Immature Rats. 

No. of animals 
Adrenalectomized Positive Negative 

HWT, .02 mg + progeeteroiie in 2 0 
oil, 2.5 mg 

’ *  ” + progesterone in 5 2 
oil, 1.0 nig 

” ” + prqmterone in 0 5 
oil, .1 mg 

” ” + pmgesteronein 1 5 
oil, .01 nig 

” ” + desorycorticosterone 2 0 
acetate in oil, 2.5 nig 

’ * ” + dmrpcmticosterone 0 5 
acetate in oil, 1 mg 

” ’’ + tatosteronepro- 1 4 
pionate in oil, 2.5.m.g 

’ *  * ’  + testoeteroneyropio- 1 3 
nate, in oil, 1.0 mg 

” ” + methylandrwtene- 1 4 
did in oil, 1 mg ’’ ’’ + dilbestrolin 0 3 
oil, 3.5 nig 

” ” + astradiolin 1 4 
oil, 1 mg 

” ’’ + pregneuolone, 0 2 
2.5 ncg 
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sectomy were found to abolish the ovarian Adrenalectomy but not hpphysectumy pre- 
hyperemia response to human chorionic vented this response to an anterior p i t ~ t a r y  
gonadotrophin. Corticotrupin and cortisone prepwation. Cortisone acetate reinstihutd 
aceta’te restored this effect in hypophysecto- the effect in the adrenalectomized anterior 
mized rats, and cortisone acetate, as well as pituitary injected animals. 
other steroids, in the adrenalectomized rats. iWeived May 14, 1951. PS.E.B.M., 1951, v75. 
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JOHK S. LAWRENCE. 

The interpretation of the hematologic syn- 
dromes resulting from exposure to ionizing 
radiations depends in large measure on the life 
span of the formed elements in the circulating 
blood ( 1,2). The rate of utilization of kuko- 
cytes(3) and thrombocytes( 4)  has already 
been determined for the cat. In  other experi- 
ments( 5,6) the functional regeneration of 
myeloid and erythroid elements in the cat was 
compared. In  order to interpret this work a 
measure of the life span of the red cell in this 
species was needed. 

While a variety of methods have been used 
for determining erythrocyte life span: the 
method of isotope tagging of the porphyrin 
ring is probably the least objectionable and 
was the one chosen. 

Material and methods. Five apparently 
healthy adult cats from the stock colony, 
immune to infectious feline agra.nulocytosis, 

*This paper is b a d  on work performed under 
Contract No. AT-04-1-GEN-12 between the -4tomic 
Energy Commission and the Cniversity of California 
at Los Angeles. 
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were used. They were maintained on a diet 
of canned commercial dog food, a small 
weekly allotment of fresh horse meat and an 
admixture of ground Rockland Rat Chow. 
Each was given 100 mg,’kg of g1y~in.e-N~~ 
containing 63.3 atoms % excess of N13. The 
isotopic glycine divided into 15 doses was fed 
over a period of 3 days. The animals weighed 
2.7 to 3.1 kg with a mean of 2.9 kg. Erythro- 
cyte counts, white blood cell counts and hemo- 
globin values were determined weekly. Blood 
samples for analysis were obtained at about 
2 week intervals by placing the animals under 
light ether anesthesia and cutting down on the 
femoral artery with the usual aseptic precau- 
tions. The blood samples were drawn in 
oxala’te, the packed red cells re-suspended in 
physiological saline, recentrilfuged and finally 
lysed with distilled water. Hemin was ab- 
tained from the lysed cells by routine pro- 
cedures( 7,8). The hemin W6 concentrations 
were determined on a Consolidated-Nier Iso- 
tope Ratio Mass Spectrometer. The blood 
volume of each cat was determined at the end 
of the experiment by the method of Evans 
Blue dilution. 

Results. During the course of the work it 
became apparent that individual cats gave 
somewhat different hemin F5 concentrations 
at a time when their red cell heme was maxi- 
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