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In  rats bearing autografted pituitaries, 
luteal maintenance may be extended for as 
long as 3 or '4 months (1). Exogenous prolac- 
tins purified from heterologous pituitary 
sources and administered to hypophysecto- 
mized rats are much less effective in maintain- 
ing luteal function. The purest preparations 
sustain such function for only 1 7  to 19 days 
( 2 ,  3) .  MacdonaEd et d. ( 3 )  demonstrated 
this trophic restriction resides in the antigeni- 
city of heterologous prolactin. The present 
study was undertaken to test whether purified 
homologous rat prolactin would maintain 
progesterone secretion for a period greater 
than did the heterologous prolactins. This 
study was made possible by the recent avail- 
ability of purified rat prolactin. 

Methods and Materials. Mature cycling fe- 
male, rats weighing over 200 g, were pur- 
chased from the Charles River Company, 
Wilmington, Massachusetts. They were 
housed in our light-, temperature-, and hu- 
midityxontrolled room where food and water 
are supplied ad libidurn. The estrous cycles 
were observed for 1 week prior to hy- 
pophysectomy to establish the day of metes- 
trus. On that day, rats were hypophysecto- 
mized parapharyngeally under ether anesthe- 
sia. The animals were assigned to 4 or 5 
dosage groups of 5 or 6 animals each by 
formal randomization. Two like experiments 
were conducted. The data frolm each were 
similar and were combined for final presenta- 
tion. Rat prolactin, sheep prolactin, and 
saline were injected subcutaneously twice 
daily and vaginal smears were examined ev- 
ery morning throughout the experimental peri- 
od, The first injection was given immediately 
after operation. Both prolactins were totally 
dissolved in saline made slightly alkaline with 

1Thi.s investigation was supported by U.S. Public 
Health Service Grant HD-03736 and the Ford 
F*oundation. 

NaOH. Rat prolactin ( 1 1  IU/mg) was ad- 
ministered a t  a dose of 1.0, 1.5, or 3.0 
IU/0.4 ml of saline each day. Sheep prolac- 
tin NIH-P-S9 (30 IU/mg) was given as 3.0 
IU in 0.4 ml of saline. These doses of prolac- 
tin were divided equally anld administered 
morning and evening. Estradiol, 20 pg/0.2 ml 
of sesame oil was given the day of hy- 
pophysectomy and 10 pdO.1 ml on alternate 
days thereafter. This treatment tests luteal 
function. In  the presenlce of progesterone 
from the corpus luteum the vaghal smear 
remains predominately leukocytic but in the 
absence or cessation of progesterone secretion 
the vaginal smear becomes filled with corn- 
ified epithelial cells. Three consecutive days 
of vaginal cornification were taken as a sign 
of the absence or cessation of progesterone 
secretion. The duration of luteal function was 
expressed in days counting from the day of 
hypophysectomy to the day prior to 3 conse- 
cutive days of vaginal cornification. Animals 
were sacrificed after the prolactin injected 
groups showed cornified vaginal smears, The 
ovaries and uterus were examined macroscop- 
ically, weighed, and fixed in Bouin's solution 
for histological examination. The data were 
analyzed by the Duncan-Bonner multiple 
range test (4). 

ResuZts and Discussion. Rat prolactin (1.5 
IU b.i.d.) maintained progesterone secretion 
from the corpora lultea of rats hypophysecto- 
mized on the day of metestrus. The duration 
of this function judged by persistent leu- 
kocytic va,ginal smears was 25.2 days (Table 
I )  which is longer than the normal pregnancy 
period of 21-22 days and may have been 
extended further if greater amounts of pro- 
lactin had been available. The smaller doses 
of rat prolactin were less than optimal; 0.25 
IU b.i.d. was as ineffective as saline, the 
vehicle; and 0.75 I U  b i d .  provided marginal 
maintenance. Two rats in this latter group 
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TABLE I. Luteal Maintenance by Rat and Sheep 
Prolactin in Hypophysectomized Rats. 

Treatment" (IU) No. of rats Daysb 

Saline vehicle 11 3.0 f 0.1 
Sheep prolactin, 1.5 9 16.9 & 2.1 
Rat prolactin, 0.25 5 3.6 & 0.1 

0.75 6 11.2 & 3.5 
1.50 10 25.2 & 1.4 

a Prolactin was given in  0.2 ml of 0.9% NaCl at 
the IU specified, twice a day. Estradiol was admin- 
istered on the day of hypophysectomy at  a dose of 
20 J1.g in 0.2 ml of sesame oil and on alternate 
days thereafter at a dose of 10 p g  in  0.1 ml of 
sesame oil. 

Days until cornification of vaginal smears; 
mean vahes 2 SE. 

of 6 had no demonstrable luteal function, 
having totally cornified vaginal smears by 
day 3 ,  the same as saline injected controls; 
and another displayed funlction for only 6 
days. Sheep prolactin administered at  1.5 IU 
b.i.d. maintained luteal function for 16.9 
days in essential agreement with results 
found with similar doses of sheep prolactin in 
previous experiments (3,  5 ) .  A t  autopsy the 
ovaries of all rats weighed essentially the 
same, but less than those from intact rats of 
similar age. The uteri of all saline injected 
rats contained fluid, a sure sign of the 
absence of progesterone secretion ( 6 ) .  How- 
ever, prolactin-injected rats displayed vary- 
ing quantities of uterine fluid without rela- 
tion to dose. The fluid volumes observed may 
have been clue to differing amounts of resid- 
ual progesterone secretion. 

The comparison between sheep and rat 
prolactin is valid since both were tested in 
parallel. This study shows that rat prolactin 
is capable of maintaining progesterone secre- 
tion in rats longer than sheep prolactin 
( p  < 0.0 1 ) . Thus, homologous prolactin puri- 
fied from rat pituitaries maintained luteal 
function for a longer period than did the 
antigenic sheep prolactin. 

The duration of luteal function maintained 
in hypophysectomized rats with sheep pro- 
lactin was decreased by concomitant a,dminis- 
tration of luteinizing hormone (LH) in an 
earlier stuldy ( 3 ) .  Two observations suggest 
that cessation of function in the current study 
was not due to LH contamination. Parlow re- 

ports this product free from LH by the OAAD 
assay (personal communication). N. R. 
Moudgal assayed the purified rat prolactin 
used in these experiments against a well- 
characterized LH antiserum by Ouchterlony 
double diffusion test and found no evidence 
of any immunologically crossreacting materi- 
al (personal communication). This suggests 
that the prolactin used was free of LH conta- 
mination. 

A span of lulteal function equivalent to that 
maintained by pituitary autqgrafts was not 
observed in the present study. Since the 
effect of an administered purified protein hor- 
mone is superior when given twice a day 
compared to once a day, particularly in a 
saline vehicle, it is conceivable that injection 
of prolactin would not approach the results 
derived from the continuous release of pro- 
lactin from a pituitary graft. Nevertheless, 
luteal function was sustained longer in ani- 
mals receiving rat prolactin than sheep pro- 
lactin. This supports the contention that pro- 
lactin is luteotropic, that the corpus luteum 
has no inherent life span and that homol- 
ogous prolactin is more conducive to lasting 
luteal function than heterologous prolactin. 

Summary. Administiration of prolactin to 
hypophysectomized rats maintains luteal 
funotion. When rat and sheep prolactins were 
given at  the same dose (IU) rat prolactin 
was found to maintain luteal function for a 
greater number of days. This duration ex- 
ceeded the length of pregnancy in the sat. 

The authors thank the Endocrinology Study Sec- 
tion, National Institutes of Health, (NIAMD) Be- 
thesda, Maryland and Dr. A. F. Parlow for Itheir 
generous gifts of NIH-P-S9 and rat prolactin. We 
are indebted to Dr. N. R. Moudgal for assaying the 
rat prolactin for its possible LH contamination. 

1. Everett, J .  W., Endocrinology 58, 787 (1956). 
2. Malvern, P. V., and Sawyer, C. H., Endocrinol- 

3 .  Macdooald, G. J., Tashjian, A. H., Jr., and 

4. Duncan, D. B., Biometrics 11, 1 (1955). 
5. Macdonald, G. J., and Greep, R. O., Perspect. 

6. Armstrong, D. T., Amer. J. Physiol. 214, 764 

7. Armstrong, D. T., and Greep, R. O., 

ogy 79, 1259 (1966). 

Greep, R. 0.) Biol. Reprod. 2, 202 (1970). 

Biol. Med. 11,490 (1968). 

(1968). 

Endocrinology 76,246 (1965). 

Received Sept. 2, 1970. P.S.E.B.M., 1971, Vol. 136. 


