
infection would continue and be mani- 
fest as a focus. 

The biological importance of com- 
petence arises from the increased prob- 
ability of survival which it imparts to 
the sarcoma genome. We have experi- 
mentally observed that on serial 3-day 
passages of the sarcoma virus in 3T3 
cells (when the harvested virus con- 
tained few competent virions) the ab- 
solute titer of recoverable sarcoma 
virus rapidly declined to extinction (8). 
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in Primates after coitus. 

Reflex ovulation following coitus and 
electrical or mechanical stimulation of 
the uterine cervix has been demon- 
strated in both immature and mature 
rats (1). Hence the necessary neural 

pathways for induction of reflex ovula- 
tion exist in an animal generally con- 
sidered to be a spontaneous ovulator. 

In earlier studies (1) we used im- 
mature rats treated with pregnant 

Table 1. Implantation and pregnancy after 
mating in the PMS-treated, immature rat, 
with and without blockage by chlorpromazine 
(CPZ) of spontaneous release of luteinizing 
hormone. Numbers of rats appear in paren- 
theses. 

Rats Mated rats 

Showing ith With 
Treated with: sperm plan fetuses 

implan- in or 
PMS vagina 

taon 
young CPZ (%) (I.U.) CPZ ( %) (%) 

30(18) No 50 100 
45(12) No 83* 75 
45(12) Yes 58 43t 
45(15) No 87 54 
45(11) Yes 55 33t 

* One additional rat had blastocysts on day 9 
although no sperm were found in the vaginal 
tract on the morning after mating. t Not 
significantly different from controls without CPZ 
(P > .05). t Not significantly different from 
controls without CPZ (P> .10). 
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mare's serum (PMS) and blocked the 
PMS-induced ovulation with chlorpro- 
mazine; the rats were then permitted 
to mate or were exposed to either elec- 
trical or mechanical stimulation of the 
uterine cervix. Ovulation occurred in 
all groups; the criterion for ovulation, 
and hence endogenous release of 
luteinizing hormone, was the presence 
of ova in the oviduct (2). This study 
was designed to demonstrate that these 
ova can be fertilized, will implant, and 
will undergo normal development. 

Immature 28-day-old Purdue-Wistar 
rats were injected between 0800 and 
1000 hours with 30 or 45 I.U. (inter- 
national units) of PMS; 51 hours later 
each rat was injected with 0.75 mg of 
chlorpromazine per 100 g of body 
weight, this dose being sufficient to 
block the release of luteinizing hor- 
mone and prevent ovulation. Control 
rats received the same treatment ex- 
cept for the injection of chlorproma- 
zine. The animals were then placed 
with mature male rats overnight, and 
vaginal smears were taken next morn- 

ing to determine the presence or ab- 
sence of sperm. The rats were either 

autopsied on day 9 after mating to 
determine whether implantation had oc- 
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vaginal smears were taken next morn- 

ing to determine the presence or ab- 
sence of sperm. The rats were either 

autopsied on day 9 after mating to 
determine whether implantation had oc- 

curred, or permitted to go to term 
or close to term. 

Mating occurred in 50 percent of 
the rats treated with 30 I.U. of PMS. 
The incidence of mating was increased 
to 83 and 87 percent in two separate 
groups by treatment with 45 I.U. of 
PMS, and dropped to 55 and 58 percent 
in two groups after treatment with 45 
I.U. of PMS and the chlorpromazine 
(Table 1). Thus chlorpromazine ap- 
peared to interfere partially with the 
female's receptivity of the male, but 
approximately half of the females still 
mated. 

Implantation of the blastocysts was 
noted in 100 percent of the mated rats 
treated with 30 I.U. of PMS and in 75 
percent of the rats treated with 45 I.U. 
of PMS. Treatment with 45 I.U. of 
PMS and chlorpromazine decreased the 
percentage of rats with implantation 
sites to 43 percent, but the difference 
was not significant (P > .05). The per- 
centages that we report of mated rats 
with implantation sites are comparable 
to the values obtained by others (3): 
our averages were 22.6 -+ 2.4 percent 
for rats treated with 30 I.U. of PMS 
and 25.4 + 2.4 percent for rats treated 
with 45 I.U. of PMS. 

A number of rats were permitted to 
go to term or were killed on day 25 
after mating if parturition had not oc- 
curred. Of those treated with PMS 
alone, 54 percent became pregnant. Of 
the 11 rats treated with PMS and 
chlorpromazine, 55 percent mated and 
33 percent became pregnant. The dif- 
ference is not significant (P> .1). 

The tendency for fewer rats with 
implantation sites on day 9 or fewer 
pregnancies at term following treatment 
with both PMS and chlorpromazine, 
than with PMS alone, may reflect a 
direct effect of chlorpromazine on 
the ovary. Others have noted that 
chlorpromazine and similar drugs re- 
duce or inhibit deciduomata as well 

Table 2. Decidual reaction in the immature 
rat after treatment with PMS or chlorproma- 
zine (CPZ), or both, and mating. Number of 
rats appear in parentheses. 

Rats Trauma- 
tized 

Treated with: Having horn: 
deci- normal 

PMS Z duoma horn 
(I.U.) (%) (av. wt %) 
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* Significantly different from controls without 
CPZ (P < .05). 
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Pregnancy Following Coital-Induced 

Ovulation in a Spontaneous Ovulator 

Abstract. Ovulation induced in the immature rat by pregnant mare's serum can 
be prevented by chlorpromazine. Coitus induces ovulation in such animals, and 
ovulation so induced may result in pregnancy. Both implantation and pregnancy 
appear to be normal although the duration of gestation may be prolonged. 
Decidual response also is produced in the immature rat after coitus-induced 
ovulation. We suggest that the reflex release of luteinizing hormone may occur 
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as the number of ova produced in 

superovulated rats (4). Although the re- 
duction in the number of mated rats 
presenting implantation sites after treat- 
ment with chlorpromazine is not sig- 
nificant, the trend is present. This fact 
led to an experiment in which the left 
uterine horn was traumatized on day 
6 after treatment with PMS (Table 2); 
100 percent of the rats showed a 
decidual response when treated with 
PMS only and 88 percent responded 
when chlorpromazine also was given. 
However, the increase in ,the weight 
of the traumatized horn, as compared 
with the control horn, was 192 percent 
for the first group and 92 percent for 
the group receiving chlorpromazine, a 
difference significant at the 5-percent 
level. Thus the decreased sensitivity 
of the uterine endometrium may be a 
factor in the decreased incidence of 
implantation in the rats treated with 
chlorpromazine. 

Parturition failed to occur earlier 
than day 23 of pregnancy; in some 
rats it occurred as late as day 25. 
The average period of gestation for 
our colony is 21 days. On autopsy the 
rats that failed to deliver by day 25 
of gestation contained viable young in 
utero. Comparison of size of fetuses 
in utero from different animals on the 
same day of pregnancy, as well as the 
degree of resorption occurring, suggest- 
ed delayed nidation. Prolongation of 
gestation by from 2 to 11 days has 
been reported in immature rats treated 
with PMS and human chorionic go- 
nado-tropin, and in 33-day-old rats 
treated with PMS alone (3). Thus there 
appears to be an initial hormonal im- 
balance that is not conducive to im- 
plantation at the normal time. Al- 
though it has not been ascertained 
whether .the initial levels of estrogen 
and progesterone are too high or too 
low for promotion of nidation, avail- 
able evidence suggests that production 
of estrogen may be prodigious (5). 
Treatment with PMS may cause a great- 
er degree of thecal cell luteinization 
than is normal, and this possibility 
could account for greater production 
of estrogen by the corpora lutea. 

These data indicate that the ovum 
produced by the immature rat after 
coitus can be fertilized and developed 
into a normal fetus. Thus reflex ovula- 
tion, in response to coitus, can result 
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tion, in response to coitus, can result 
in pregnancy in a spontaneous ovulator 
such as the rat. This demonstration 
of coitus-induced ovulation followed 

by pregnancy supports our earlier pro- 
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posal (1) that ovulation and pregnancy 
may occur in the spontaneous ovulator 
after coitus. Such occurrence could ex- 

plain the reports of women's concep- 
tion just before, during, and immedi- 

ately after menstruation (6). 
M. X. ZARROW 
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We have reported that expression by 
mice of memory of maze-learning, lost 
after treatment with puromycin, can 
be restored by small intracerebral in- 

jections of saline (1). More recently 
we have found sham injections to be 
ineffective in removing puromycin's 
blockage of memory. In all these experi- 
ments puromycin was injected 1 or 
more days after training in an amount 
demonstrated to cause essentially com- 

plete suppression of memory for at 
least 3 months-the longest duration 
of these retention tests. A single treat- 
ment with intracerebral injections of 

saline, as late as 60 days after the 

puromycin, proved capable of restor- 

ing expression of memory. 
Our most recent experiments at- 

tempted to unmask whatever memory 
may be established when training is 
conducted in the presence of puromy- 
cin, or when puromycin is injected im- 

mediately after training. Barondes and 
Cohen (2) observed that when mice 
were trained to a Y-maze in the pres- 
ence of puromycin they retained mem- 

ory of the maze at a high level for 
less than 45 minutes, and that memory 
was virtually lost after 3 hours. Agra- 
noff, Davis, and Brink (2) found mem- 

ory of training in goldfish to be lost 
when puromycin was given immediate- 
ly after training; they concluded that 

puromycin in this situation interferes 
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with consolidation of memory. There 
is the possibility in both these instances, 
as in those that we studied previously, 
that puromycin blocks expression of 

memory without alteration of the proc- 
ess that maintains the basic memory 
trace. We have used intracerebral in- 

jections of saline, given several days 
after training, to test this possibility. 

All intracerebral injections, 12 lJ in 
volume, were made bitemporally (3) in 
albino mice weighing 28 to 32 g; each 
injection contained 90 jig of puromycin 
or isotonic NaCl, and was made 5 
days after the injection of puromycin. 

Our usual behavioral procedure (3) 

Table 1. Retention of memory by mice 
treated with puromycin and, except for con- 
trols, 5 days later with saline. Group A: 
puromycin given 5 hours before discrimina- 
tion-training. Group B: puromycin given 4 
to 8 minutes after training. Percentages of 
savings of trials and errors for the mice that 
retained memory were, respectively, 94 ? 7 
and 96 ? 4 percent (means ? S.D.); for 
those with impaired memory, 37 ? 26 and 
57 ? 19 percent; for those that lost memory, 
1 ? 4 and 1 ? 4 percent. 

Memories (No.) 
Group Lt Im- Re- 

Lost paired tained 

Control A 13 1 0 
Saline A 9 5 3 
Control B 7 0 0 
Saline B 4 9 6 
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Intracerebral Saline: Effect on Memory of Trained Mice 

Treated with Puromycin 

Abstract. It was shown that puromycin administered to mice 1 or more days 

after maze-learning blocks expression of memory; the blockage can be removed 

by intracerebral injections of saline. We present evidence that intracerebral 

injections of saline are relatively inefective in restoring memory when puromycin 
is administered either before or immediately after training; in these two situa- 

tions puromycin appears to interfere with consolidation of memory. 
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