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NOONAN. M. AND M. B. KRISTAL. f/bets of medial preopos lesions on piacentophogia nod ,, die onset ofmnorernal be
havior in the rat, PHYSIOI.. BEHAV. 22(6,1197—1202, i979,---Lesions of the medial preoptie area rMPO) were produced
through permanently indwelling electrodes 24 hr prior to parturition in pregnant rats, or 24 hr prior to donor-placenta
presentation in virgin rats determined in a pretest to he placentophages. The lesions had no rhuruprise effect on placen
tophagia in the virgin females. However, MPO lesions did dclas the onset of placentophagia. pap-retrieval, and nest-
building in some partunent rats, In others, lesions produced an impairment (in latencs and qualiv; onls of nest-building.
None showed any impairment of pup-licking. or in the clear tendener to leave excreted waste miwOS from the gathered pups.
These results suggest the possibility of at least semi-independent mechanisms for the various components of maternal
behavior.

NUMAN [71 reported that lesions in the medial preoptic
area, or knife cuts along the lateral border of that area, dis
rupt already established maternal behavior in the rat. He
demonstrated that these procedures, performed on Day 5
postpartum, either suppressed or eliminated subsequent pup
retrieval, nest-building, and nursing. Numan, Rosenhlatl.
and Komisaruk [8J reported that in nulliparous virgin rats.
medial preoptic lesions also suppressed the initiation of ma
ternal behavior produced by continuous exposure to rat
pups.

Neither the maintenance of maternal behavior [111 nor the
pup-induced initiation of maternal behavior in virgins [15]
depends on ovarian hormones. On the other hand the very
rapid onset of maternal responsiveness to pups shown by
parturient rats is in large part hormonally triggered [5,15] and
estrogen has been implicated as playing an important role
[12.131. The medial preoptic area has been shown to contain
estrogen-concentrating neurons [10], and Numan ci a!. 8].
provided evidence that that area also plays a role in
hormonally-induced maternal behavior, in that estrogen im

plants there. in husterectornized-ovariectomired Da- 16
pregnant rats, resulted in shorter latencies to maternal be
havior than did estrogen implants in other brain sites. How
ever, the maintenance of maternal behavior in the
postpartum period and the gradual onset of maternal re
sponsiveness in non-parturient females exposed to pups maY
both depend on mechanisms other than that critical to the
immediate onset of maternal behavior at parturition. There-

fore an lnsestrgation of the effects of MPO lesloin on the
immediate onset of maternal heh,u tot sssktatcd with pat
tuntion is necessary for a complete tndet rtandwg or ‘he ale
of the MPO in the control of matetnal behoviot

Normally when a tat gi’. es hirth, as each pup emerges he
ingests the amnton, umbilicus, placenta. and acconipans
rig flutds. Thts placentophagia is an tntegral part of mateinl
responsiveness during par turition

If given the opportunits. some virgin rats spontaneouslx
eat placenta obtained from donor female’, [4] This non
parturittonal placentophagia ha been shown to be influ
enced by the estrous cycle in that virgins that ultimately eat
placenta in all stages of the cycle will not have done so fot
the first time durtng proestius [4] In addition, it has beer
shown to be related to partuttnonal placentophagia in that
experience with placenta during rarturttion alters sub
seL(tient response to placenta in nonpregnant females [1,-li

[he ptesent sluds “sos des gr’eo to test the effects of me
dial preopttc iMPOt lesions on the respons; e’e- of partu
ticrit rats not ontr to pups 0nd nestn materd. and thu’
exe”d the n,-J.o’ 0f Ntm .‘

he tl’o ‘e, “to
“ ‘jib

t ion, the effects of \TPO ledon’ on piaeenophogia tn s u gins
V. ,ts ins estigated

To eitmrrn.te pohern’ at nt se °mm pee foe mr c
‘tei eotax:c surgery on p’ egt’ent aninat’-. a’ eniival’ ‘.5 err

implanted cs tth net manetitis mdcc cling FtlarerJ eiec’rodes
aimed ,ii the MPO. ci’. o se’. en sceeks p,iur to the p odue
non of the lesons The preoptic teoor. at shtch out dec
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trodes were aimed was the MPO of the Pellegrino and
Ciishman [9J atlas. This area corresponds to the nucleus
preopticus periventricularis of the KOnig and Klippel [31 at
las. Although the more lateral nucteus preopticus media!is jc
apparentl the MPOA referted to in previous studies [2. 7,8,
14] regardless of the atlas used for the published diagrams
we chose the more medial site because it contains a much
higher densiR of estrogen-concentrating cells 10].

ME rHoT)

1 wents five female hooded rats (Charles River Breeding
Laboratories), 4- 6 months old and weighing 220- 300g. were
used. Normal estrous cchcitv was verified br daily vaginal
smears Each rat w,i’. housed indistduaih in a 24 19’ 18-cm
wire-meth cage except during the last 2 ssk ot the es.perf
met, when each was housed in a 45 ‘ 19’ 25-cm plastic cage
with 3 cm of sawdust bedding. Food (Charles River Rat
Mouse Hamster Formula) and watar were available ad 10-
the rats were maintained on a 14 hr on 10 hr off light cycle,
with the on phase beginning at 6:00 am (ES Ic

P6n rtip!itiOiaprelt(

Aftei sentication of normal cyclicits, a number of rats
were given a pretest to determine whether they were placen
tophages or nonplacentophages Each rat, after 2 hr of food
deprivation and 15 mn of water deprisation. was presented
with one donor placenta in a glass dish. Donur ulaccntas
were ohtdned surgicali from COkiiled primiparae on Day
21 otpregnancs. The placentas were then frozen, along with
a few drops of norir al saline, at 20 C and stored until
needed At that time. the placentas were rapidly thawed and
warmed to about 35 C, and presented to the animals. The
animal was given a 15-mm exposure to the dish of placenta
This pic’cedure wa’ repeated on 3 consecutise da’. or until
the rat ate the placenta. Placentophages are most likely to eat
placenta on the first exposure: rats that have not eaten by the
end of the third exposure are not likels to eat placenta it all
[4]. Ten rats detei mined to be placentophages by this method
were u’ed a5 subjects in ‘his study Fifteen additional rats
purchased in the same batch and not pretested served as
placenta-nais e animals

Pr, a iC

Surgery. Two to 3 weeks alter the pretest each rat
underwent stereotaxic implantation of chronic MPO dec
trodes, undei sodium pentoharbital anesthesia (Diabutal, 4
mg 100 g beds weight. IPi pieceded hr an injection of at
ropine sulfate 0.08mg 100 g hods weight. lPc A pair of
epox. lite-tn’uh1ted. 0.012-in ctainiess steel electrodes with
the tips clipped olIt was inserted according to the following
coordloaLes: 1. mm anterior to Yegma: U mat ‘tcral o
he middle of the uperior sagitEal sinus 8 6 sirs down trot
the skull 9L Foer slain’ess steel ‘crew were u ed a’ an
choi for th ,rsralic dental 5cme sd rs f>’ten the ele.
trode’ in pia.e. ‘The scaip w a’ >utured around the denLd
cement and crs stailine ‘dfathiazoe w sOt mUle-i the
incision Each ‘at w a’ ,-ilowed one week of mcos cr5 .fte’
the surgers. at which tim strous cr elicits was ver’ticd U
dan ag nal sme

G i
.

Aft >ar v Ier. g or t pretc sto
hut itUew Re randuml’. each ,t was ass;gned r one ol 4
groups. Group \ P F notpregr .ant-ies’on . rRn pIa en-

tophages to receive lesions 5 wk attei surgery and then pre
sented on the next das with 5 donoi placentas: Gioup NP-C
(nonpregnant-controll. 5 vtrgin placentophages to he sub
jected to a sham-les’on procedure wk after surgety and
then piesented on the next day with 5 donor placentas:
Gioup P-L (pregnant-lesion), 10 placenta-naive females to be
hied gis en lesions on Dar 21 fpregnancy (approximately 5
wk aftei surgers i and then obseised and tested for sub
sequent maternal hehasior. Group P C ipregnantcontroi), 5
placenta-naise female’ to he bred hut otherwise untreated
through partanton. then shrers ed and tested for sub
sequent maternal behastor These Group PC rats then
served as controls foi Group P 1 - Five days aftei partuntion
the G oup P-C rats received lesions and wet-c then obsersed
and tested for maternal hehas ior for 5 additional dat s. In this
Wat. Gioup P-C sersed .15 an apnio\Iniate replication of
\umans [] procedure

Pu Two weeks aftor suigery . each rat in Groups
P 1 and P-C were placed indisidually with a male. Daily
vaginal smeat-, were taken until the presence of sperm was
detected, at which time the rat was considered to be in Day I
ot pregnancY ‘The next dar iDas 2 she was returned to her
home cage.

Leon ptuudur lion ‘\t noon on the dat an animal was
scheduled to receive lesions, she was remosed from the col
ony room and placed under light ether anesthesia. A rectal
cathode was inserted, then I mAde was passed for 6 seconds
through each of the MPO electrodes While still unconscious
she was placed in a clean 45v 19Y25cm plastic cage with (a)
‘( papet toweis lining the floor of the cage. (hI a food hopper
filled with 102-cm strips of papei, and iei ad ith food and
water The sham-leston procedure ws identical except no
current was passed. Paper towels. ratnei than more con
sentional bedding, were used to facilitate observations of lo
cation of placenta. feces. and urine in the cage.

t ire’ p/ar at ‘,tia vu , ‘lesf At noon the da after un
dergoing the lesion or sham-lesion procedure. each rat in the
nonpregnant groups NP-L and NP-C1 was p;esented, for 15
mm, with 5 donor piacentas iri a glass dish. after which the
nuriber of placentas left was noted.

tlatei nal hehar to, h it rsation and U snug The day
after reccising lesions, each rat in Groups P-I and P-C gave
birth. Each iat was obsersed periodtcallr throughout the dat
for the piesence of a ne’t. the presence of placenta’ in the
cage. and the responses made to the pups. ‘The rat wa’.
otherwtse undisturbed on the day of delis er.

from Day 1 postpartum until and incltiding Day 5 post
partum at noon each day, the quality ol the nest, the
location of the pups relanse to the nest, and the location of
all urine and feces telative to the nest were noted Each nit

was then mosed. with her own litter, to a clean plastic cage
iined with 3 paper towels and containing a food hopper filled
with paper strips The pups were then scatteied about the
cage. u he muthei Wa’ uhscr’ved tar th t ext 15 nifl and her
behasior wis n)ted after which she was scored as: (a) had
or U tot et finished retnev ng her pups into a group, and

U has. m had not set begun nest-building actis its

\ttc: thi— test pet Ott en [‘Tat postpartum, each tat in
(,rp P-C ecd,’ eu eser,s aru was then meted to a fiesh
age with ler litter The rat wa’ introduced into a fresh cage
each dss at a and ircluding Day 10 postpartum

H P After te ting v is completed each rat was
anesthetized and pe used with normal saline lollossed hs
10’ 1—ornailn 1 he b’am— ssee retries ed. ii’ced in Fm maim.

or a ‘tse7n2 ;-ierotoine >.nd stained with ci es I
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