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almost immediately show maternal responsiveness to foster young, but
this does not occur in non-pregnant animals transfused with the blood of
24 hr postpartum animals (Terkel and Rosenblatt, 1968; 1972). This
strongly suggests a hormonal, or at least, humoral, factor associated
with the rapid onset of maternal behaviour in puerperal rats. The
effects of gland ablations and exogenous hormone administration on
maternal onset are not so dramatic (Moltz, Levin, and Leon, 1969;
Moltz and Weiner, 1966). The more notable studies of hormones and
maternal behaviour are those in which combinations of hormones are
sequentially administered in non-lactating rats so as to mimic the
hormonal dynamics of late gestation-early lactation. Administration of
progesterone, estrogen and prolactin in ovariectomized virgin rats in
such a sequence substantially reduced the latency to maternal behaviour
(Moltz et al., 1970).

On first presentation, the naive virgin rat will show disinterest
in or avoidance of foster pups (Fleming and Rosenblatt, 19Thc). In the
same situation, hamsters will either show spontaneous maternal behaviour
or cannibalism of foster pups. In initial studies cannibalism was the
predominant first response shown towards hamster pups (Richards, 1966a;
1966b). In more recent studies it has been demonstrated that up to 50%
of virgin hamsters will display maternal behaviour at first contact with
foster pups (Marques and Valenstein, 1976). In contrast to the rat,
there is no evidence of ovarian modulation of maternal onset in the hamster.
Ovariectomy had no effect on the initial response shown towards test pups
(Marques and Valenstein, 1976) or on the subsequent appearance of maternal

behaviour (Siegel and Rosemblatt, 1978). Similarly, the experimental
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(Numan and Callahan, 1980). The effects of frontal-plane cuts severing
the anterior or posterior connections of the MPOA have also been evaluated
by Numan and Callahan (1980). Only the anterior coronal cuts were
reported to disrupt maternal behaviour. The maternal deficits produced
by these cuts were accompanied by weight loss and hypoactivity. The
maternal deficit in these animals, therefore, was likely a secondary
effect of the cuts. That the lateral connections of the MPOA-MAH are
essential for the expression of maternal behaviour has been firmly
established in the rat (Numan, 1974; Smotherman et al., 1977; Terkel et
al., 1979) and extended to the hamster (Marques, Malsbury, and Daood,
1979). Lesions of the lateral hypothalamus which encroach on the para-
fornical medial forebrain bundle (MFB) have been reported to also
disrupt maternal behaviour (Avar, Monos, Kurey, Nagy, and Bukulya, 1973).
This suggested to Numan (1974) that the MPOA exerts its influence over
maternal behaviour through its lateral connections with the MFB. Numan
cites experimental data demonstrating that dorsolateral hypothalamic
stimulation elicits components of nest building (Roberts and Carey, 1965)
and pup retrieval (Zarrow, Gandleman, and Denemberg, 1971) to support
this argument. Furthermore, Numan (1974), in a preliminary study of
degenerated fibers following sagittal cuts along the MPOA-MAH, found
such fibers in the MFB.

The MPOA and MAH have long axonal projections crossing the MFB and
lateral hypothalamus (Conrad and Pfaff, 1976a; 1976b) which would have
also been severed by the sagittal cuts in the above mentioned studies
(Marques et al., 1979; Numan, 1974; Terkel et al., 1979). This finding
casts some uncertainty on Numan's hypothesis that the lateral projections

of the MPOA critical for maternal behaviour ascend or descend through the
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MFB. In a recent study of sexual receptivity in the female hamster
(Malsbury, Marques and Daood, 1979) the mediolateral position of sagittal
plane knife cuts along the ventromedial nucleus of the hypothalamus (VMN)
was varied such that some cuts were placed at the medial border of the
MFB and other cuts were placed at the lateral border of the MFB, sparing
VMN-MFB connections. Both cuts were in a position to disrupt VMN afferents/
efferents travelling in the region of the supraoptic commissures (S0C).
Each cut was effective in reducing or eliminating receptivity. 1In this
way, these workers were able to demonstrate the importance of SOC connec-
tions for lordosis.

The following study was undertaken to determine whether SOC connections,
rostral to those essential for sexual receptivity, are also critical for
maternal behaviour. It has already been established that sagittal knife
cuts placed medial to the MFB along the MPOA-MAH disrupt normal maternal
activity in both the virgin and lactating hamster (Marques et al., 1979).

It was of interest to determine whether cuts placed at the same rostrocaudal
position as in the above study, but lateral to the MFB, would have the

same behavioural consequences as medially placed cuts. In addition to the
more traditional maternal behaviours (ie., pup retrieval and nest building),
it was also of interest to see whether these cuts would disrupt other types
of maternal behaviour; specifically, food hoarding and the ability to
regulate litter size in accordance with whether or not animals are given
the opportunity to hoard (Miceli and Malsbury, unpublished manuscript).
Lastly, since lesions of the MPOA depress ultrasound production (Merkle

and Floody, 1979), animals were also tested for this behaviour in order

to determine whether lateral connections are also important for ultra-

sonic calling.



Page 14
METHOD

Subjects
Experimental and pup donor hamsters were purchased from the Canadian
Breeding Laboratories which obtain their stocks from the Lakeview, New
Jersey hamster colony. At the onset of the experiment animals were

90-110 days old and weighed 90-130 g.

H‘ousing and Maintenance

Prior to the preoperative vocalization test (see below) animals were
transferred from suspended wire-mesh cages and permanently housed in
plexiglas tub cages (24 x 44 x 20 cm). These cages were modified with
a 1id allowing a wire-mesh tunnel to adjoin the cage with a food jar (see
Figure 1). Animals were provided with woodchips and paper towelling for
nesting material. The colony room was maintained on a 14:10 hr illumina-
tion cycle with lights on at 1600 hr. Room temperature was maintained
at an average of 23°C. Water was available ad lib and Purina Rat Chow

was available as described below.

Experimental Design

Sixteen animals received bilateral sagittal knife cuts immediately
lateral to the MPOA-MAH. These cuts were intended to be placed medial
to the MFB. Animals with such cuts are referred to as the Near Lateral
(NL) hamsters. Another 16 animals sustained cuts identical to the NL
animals in the rostrocaudal extent, but lateral to the MFB, and are
referred to as Far Lateral (FL) hamsters. Eight animals served as
surgical controls. Across the surgical conditions, half the animals

were allowed to construct and maintain a food hoard; the others received
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in the hoarding apparatus. Those animals allowed to hoard were given
free access to a food jar holding approximately 100 pellets (400-500 g).
These animals were free to feed and hoard from this jar. Hoarded food
remained undisturbed until the weekly cage changes or just before the
maternal tests described below. At these times, a fresh cage with a
replenished food jar was provided, allowing the hoarding process to begin
again. These groups .are referred to as the Hoard (HD) groups (Sham-HD,
NL-HD, and FL-HD). Other groups were given what has been called a
""Sham-Hoard" (Miceli and Malsbury, unpublished manuscript), that is, a
jar of pellets identical to that in HD groups except that it was sealed
with a perforated 1id so that these animals could see and smell the food,
but not feed or hoard from the jar. Food for these animals was provided
over the cage in a trough with the water bottle. Throughout the experi-
ment these animals were given a daily ration of 7-9 pellets (30-40 g).
Pellet remains from the previous day were removed when fresh feed was
provided. These animals formed the Sham-Hoard (SH) groups (Sham-SH, NL-SH,

and FL-SH).

Vocalization Tests

Preoperatively, virgin animals were tested for ultrasonic vocaliza-
tions prior to the preoperative maternal tests. These tests were conducted
in a dimly lit room away from other animals. Hamsters were tested in
their home cages with the hoarding apparatus removed.

A microphone was held perpendicularly approximately 10 cm above the
top of the cage. Ultrasonic calls were made audible through stereophonic
headphones connected to a Holgate ultrasonic receiver, tuner adjusted at

35 kHz. The hamsters were given at least five min to habituate to the new
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and
- on Tay 15 geatition esting sl hoardiag observations were ==de as

deseribed above. In this hamster colony dnimals save: birh Yetween.

-monhxbfmevnk‘.ndﬂﬁwhﬂmmt-nmng. ‘Durtng this period
-all but two antmals vere monitored at 10 nin intervals, This vas'done

in cnlu to determine uu.:xu ‘liceer size and to

ect early. postpartun
nlnniblllwn The end o!“ v-. ed by gently, f

g J
ction until nd f\l:thet pups . cm.\u be dstected in utero.

For two mm :h.u mnituting wad niot: po' ible.  The. -mu.n; of, o3

after, parturitiod 1s dastguited as\Bay 0 LacEation. On Days Yena 2

Those'suimale with- firvivieg pups were tested with thres pups from t_bm
own litter, while those vhn-.h had cannibafized their. entire Liceer ptl.n’l
-to_the tests were tested with thres foster pups. Where sppropriste,

animals had the Tematnder of thair litters retumed to them a, the end

-of tests.. Nesting sd’ hoarding observatios vu‘ repeated on n-y- 3, 9.
1

'n-lQ.w-mn S 8 = >

mgacn were -uha pn— i pan:up,nnnu (at the. time’ o£ ‘each

Survlving um-;- wete also wu..m on each a.y nf
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Histolosy sl

After all cbservations vere mld.e, antials were deeply anesthetized;

with' sodium pertobatbital ‘and Perfised cadaliy with saline followsd i~
\.UBy 10% phosphate Bustirad formalin . Bratas whke removed from ‘the skl
 and “stored 1n.formalin €67 at léast 12 daye, Frozen’brains were  gecttonsd
at 50 nicrons i the frontalplane and staised with hot fonml—:hmm

(Donovick, 1974):

1T pesvrrs
p, ey T ; "X
- Histology,

& "l Tk
. Histological of the brain:ti with the

evaluator'blind to individual subject's behsylour. “In order fo¥ euts,

to be. mudernd\ complete they had: to reach the  base of. ehe braid and

begtn rostral ti the aaterdor pn::m of tha pnruventzlr.ular nucleus,

¢ was denided 'a_priori- that thbse antmals with cuta that did not, meet.

| these uitcri- vould be placed in appropriate (HD or $H) surgical control

groups. 'ns\is wvas the case for one animal uiﬂauy in, \:he FLZHD group

 vhose, cuta begm oo caddal gad d1d’st Teach, the bise of Hie \bxlin. T
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mud&l ex:en:. Thil was- the case for \both. NL-an YL cutg, With the

nbave e Gaputons, all cute vaached: tha base oE ehe! bratn doingno damage.

to'the optic tract anteriorly, andfminimal damge pogteriorly. . Cuts in

both grotps were e fcal ? i 1ly. However, there
i B NEyAA LY, DRl O LI EALYY, - TA Al bu:]ﬂm ‘casés (onein the
- NL-Sl; ‘twodn the FL-HD; and ome in u.e‘n‘-sn groups) the asysmetry was
noc to. :lle extan: thre the cut. uu madill to the MFB cn one lid& dnd
laberal: to'thé MFB on the contralateral side. The four animals with

! the mdiuhtgrnlly\ seymetrical, guts wese, dFopped.frou thetr oilgtial

groups and pnokd to-form mmp 457 (a (a eal) For'ione

N . Sl
. analyses, Typical N cuts uu—a 520 3w sedtal vo. he pipracyile i

mlclmla astertorly, and madumly lateril to the fornix poatetiorly

FL cuts were lateral o ‘or at the, ]xte!‘al edge of the supraoptic nudw-‘

Rostrocaudally, both types of' cut began ot tlie ‘catidaT: uvel of the o

lntetiurmm\isuré and ended caudally at the level of the p‘raventricullt ;

= < £ e
‘tipof the :dial hypothalanic nucleus. Tlluatra-

-tive nxno:log-y 1s shown' in Figure 2.

Vocauzatmna

. | s :
1 Sever o{ the l'ln (soux- in' the B, group und three _in the. SH group)

anmns letther di.d ot "show behavioural estrus or nnml eyediteify

-ui:h!.n 10 dlyu ‘after surgery.  To overcoms chis pmbhm. ‘thesé animls ;




g i '
Figure'2 - Phntonm:rogx- he of frontal. sections:showing the ldcak:

bihterll sagittal-plane cuts from a female:of the *NL’
(left kolumn) and FL group (right column). The d
portiong 0% At cptaiara” indicated by black arrovs, The
rostrocaudal (AP)| coordinates are taken from Malsbury (1377)_«- x
“a¢,” anterdor commigsure; f, fornix; - mah, medial anterior . . -
nfb. medial bundle; mpo, medial . ¢
preoptic area; r nucleus; - &c, g
\mr.u nuclelu, gb, -npuopue nucleus: N







% uymr.mu cuta vere! poolled;fro. comparisen t6 the GHAl, n, ana L. i -

c 'hegan ut ‘the leval or"’tha mm\, and ‘the remins.ng 601 ‘begein further i
A
e caudal -e the rastrnl 1 of the VAR (as detqud m the Nals'bury ¥

“[97T] attas).
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mt, ‘and/ai1 but' one o aubBe e i tecae pregnam,. "For ‘these ressons’ - - .,
they were ‘mot aropped from “the nuaw (‘\ on 3 '
ng cdon aid not nce vocalizations.  Thus, HD ., |

md SH groups were:: combined for statistical nna:lys 'l'he mimnll wi:th

grdups. A two—vuy analysis; of va.rhnce with. repeateﬂ measures . (PREOP i

vs. POSTOP & us) cor uet:e o vocalizahjon mtes (nllls per miniite) .

failed to yieid ovéral) group ind trisl effects. G S

m,eranglm. ‘however, Wes highly gignirxcant. 1 (2,.30) = 6.33, e .'oos"i.a‘ z @

Posthoc padrvise ‘ccmpu‘isum (fukcey A tests) of wmperi-tlve group:-

\means Tevedled nosignificant difference umnng the I, FL, and ‘Agvi
groups. sa.ma hcwever, emitted more rasnic’ ealls pontopenttvely

than ‘NI, m, or. ASYM hm!terﬂ 2 < oi (see Figure 3)

Correlation .,} Histology with Vaulizati s W e e Sy

Ayproxl.matel’y hoz of the’ euts (3080t TL cuts a.ml 50! of WL cur.u)

re no signiticlmt Mfferencea hetﬁeen “those

M1 ﬂth tuts extel ng NI x‘allr to the MPOA. uni thnu m:im




'&mr-;uui ul mi:ul‘l,iqlafon (Pteop)-ndllr.ex i
- ‘'surgery -(Postop).. Preoperative, group differences may be
attributed to - the re—grouping of some subjects after histology.

% mn pnppau:m differences, however, are ot siguificant,

X .05 (Tukey A tastu) btcn\m a! a large v!.ch:.n—.wwa

\
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. ‘\Prapntmm Maternal ‘Behviour’ . \ 2 s

Preopetacivnly, vArgln animis either cnmﬁba].ized or retrieved’ o

fuatn p!lpl on thetr initial contact with them. Apppmlmately half the

aninals “hien cannibalized on the £1rst preoperative virgin, test shoved

“a’ different response- qn ‘the ‘second test (1.e elther pup retrieval or mr &

Tesponse tovards pups) . Retrievers on'the £ir

test vire Consistent

| with thedr pup - directﬁd response on the second tést. - Because vi£gin \
5 hansters that i.nil:inl].y canuibalize ‘and later retrieve pups.-show coi- .-
siltent r:trizvnl after ‘the ::lnlition Oﬁl:&li ll\d Hllubllry, il\ pt:—

paration), e bxtreria’for mzemll mm.our cliosen for this study vas '

that an_animal had to have .hm pup; zetrieval by the scond test, or

o . } 1€ 1m0 respﬂnie was' shown diring the secbnd :eu. aniimals'hid to'have: . o

) [ | shown some evidenne ot maternal behavion bewe!n the second test “and % X

2 oo t‘he spot—check 241t later.  Thrée antnals} Cone in ‘the n-sq group and

" w0’ n”the N-HD group) met‘the: second eriterion for mternal behavioir:

v Dn the spot—check % ht sil:t the second tesc,\pups were, found in nest,

warm under auch of 'thie adults.- 128 2

for mternal is huuse, 8 | in; Table

II, those animals vhich utxieved duriag the ‘testu, shéved ocm componeats |

of maml behaviour!

3 Praopnntivnly. there vere m ugnmm: (differences in the type

Tof respones ‘ghown towdxds. foster ubs among the surgical gtou\v Those

e milmlu ‘dr_h the- huaxdins vppctmnlty, hwever, ‘vere Ilnru li.kely to

I:eluve mazbmlly than anmls given d«llly\ food ntion. vx’ [¢b) -\6 33,

BT '.es. ’mue ren!.:a dre summarized in ‘Ia.bh 1y

' The -sae ;:m:n For mr.enql behnv!.nur ers adopted £or tha
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postoperative virgin maternal tests. Postoperatively, the effects of the
hoarding opportunity did not change from the preoperative period. HD
groups had more maternal animals than SH groups, x? (2) = 7.91, p < .05.
While surgical sham groups gained maternal animals postoperatively, both
NL and FL groups had animals that were previously maternal become cannibals
after surgery. Analyses of the postoperative data revealed that NL and
FL groups had higher proportions of camnibals than Shams, x> (4) = 18.95,
P < .001, and that NL and FL groups did not differ in proportions of
cannibals and maternal animals.

It can be seen in Table III that the disruptive effects of the knife
cuts are more robust in the Sham-Hoard groups. For instance, 25% of the
NL-HD and 40% of the FL-HD animals responded maternally during the post-
operative tests, while no animals in the NL-SH and FL-SH groups did so.
Small sample sizes did not allow statistical comparisons of either
maternal or cannibalistic behaviours displayed by intact and knife-cut
animals. By casual observation, the maternal behaviours of knife-cut
animals did not appear to differ from those of sham-operated animals.
Similarly, the cannibalistic behaviours of knife-cut animals did not

appear to differ from those observed during preoperative testing.

Prepartum Nest Building
Nesting activity did not vary with the hoard condition throughout
the course of the experiment. For this reason, the hoarding groups
were collapsed for nesting comparisons. Preoperatively, the majority
of animals built some sort of a nest (of either the type 1 or type 2
quality). Postoperatively, NL animals showed the greatest disruption of

nest building. The majority of NL animals did not gather or shred




G

i







S, B 13 : 0 bagem

S 3 Eax x
steips of pa'yu tovelling (0% had a nest.score of 0, i compaiibon;

only 257 of the anthals in the TL gtwps and B0 smus Had ja meat acore |
of 0. ‘l'hese differences ate sign!.ﬁmc, X @ =720.16 p < uuz. e
* shiow 4 Flgura A\(mp), FL antials shoved only & aild mpairmnt Lf nést,
L building.) Most of these animals hala mest score of 1 (slgnifiunr.ly
" more thian NLs or SHAMS);. though nﬂnauhullt g6od (cypi 2) nads:’ Nesting .o

T 3 nade! on.Day 15 ge: were also 1y analyzed:

.. \.AI1 groups e somewhaf on mest quaucy, hwavn, the nesting

deficit pax‘nisted\ln n;. animals but not in FL- hambters. -
3 ; 14 i 45 I .
- ndt § ; o‘

I . i Body Weighe B g LTE :

" & thrdesay analysis of variance with repeated measurles was used to

test for differences in. mean body veigh: among ;ha grcupsm: the pre-. . |
i !
1 5 . md Day a

Al gruupe S

gained weigh: over tiiie, F @ sa) =11.57, p < .00L. ovuau, Yody

weight did notdiffer with the hunrrung condn:l.dn, hnwxvgr, SHAM and’ FE

% anfnals; wit\h thé' hoarding opportunity did gin ‘more weight from the P

to postoperative pericd than thelr counterparts given daily food rations,

2.3, 58)=7.36; pi< 1002 NLHD and NL-SH ‘aninalo shoved conparable

: veight gains from u.e "pre— to pos:uyemcive peuadn. {Weight -gains ‘over

¢ 7 T
ou.ithe e ‘betwesn Yostoperat: and Day 0

body welghts) were cmpn-m ‘across all gzau-pi (see Eig\lre 5)
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“and reinfurced néat. inlla vith wodnhipa, an but to of the ML sntnale
had cleared the nesting avea of woodéhips and built their mests over the

<7 " bare cage floor.

| i : AL
' ' 7+ Postpartum Maternal Behaviour
-On ‘postpartun maternal tests, groups did mot differ in the type of
® o ; G

_fesponse shoun tovards plps. . Most animals retrieved pips during the "

D ! tests (see Table VI).): Tvp-factor analyses of variance on :he beluviournl\

items snd latencics indicated that groups dufsred only A3 one’measure

(see Table VID). S grdup apipale: ‘atoved longer retrievil ].atencles :

than 1 group animals. This, howsver, is attributable to the fact that

. thioae; animpla dot: retrieving dﬁriné & test vere'assigned a la‘t'am:y of
etght minites (:he duration of test). . There weré, o courss, dore. of

X _ these caus tn Ehi 51 grmlpu s Sl grotios, " Pusl vess atkha asa
exanined for guxem]/ ‘health dauy, S\Lrviviqg e of animals’ from all

géoups had 'milk Bands across thedi: abdonen. and appeared to be gxum

mmuuy. Gy i . -' s 2 i
A :hxee-{m 'lx\llyais of va:i.}ma with rapanted msuxéu was con-

) aum@ o

- s 1n litter size among

the groups at-parcirition; ahd Diye 5, 9. and 15 laatation. ‘Injtéo .

ages (one’ in_the NL-HD and :lw ol‘.her in the: II‘L—SH gmnp) dateminatio i
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size for nll groups d--:!ulcd over muum. (5 232) - B) 96, e

‘R <.<001. Overall, sham operated entmals had larger Mérirs, than hufa = ¥ .

cut apimals, r (2,29) ¥'5.46, p < .01, and those| animals ‘given the Y

oppn’unlty to hoard had larger litters e those given daily.food
- rations, F (2; 29) % 33.49, p < .001. s-n-nc.x £
and surgical factor x hoarding factor x time factor intefactions were

tor x hoarding factor !

not slgnifiun:. Time fu:m x mltglcll hc;op.nd—ti.u .Eu:taz -k h’n-rdm

fun:r intergctions, on the ot

hand; were aignificant, ¥ (16, 232)
=3.72, p <001 and E'(8, 232) = 6.72,"p <1001,

Tas uh the above inzerlcx:lonn more ml.nlnlfnl. the gwups were ' |

conpired for. nean n:u: aize at partirition and Day 15 lactation (1.

‘tests were made on simple main effects, Winer,+1971). Litter size ac

. parturition did mot d4fferjamong the syrgsgal groups; hovever, those .
ln!.-la wqh ‘the Hoarding’ npport\m.tty dd have larger litters then

- - animals on'daily food rations, p < .02, At Day 15 lactation each -

\
. s .

. -n'giul group -uh the hoard had larger litters than :mx re:pecuve

. sham-hosrd counterparts, ‘p < 4001, in each case. and L groups with . -

i boarda tad et 1itters ‘tharf the Sham-HD datmals, but lug-z ligters - . &

mh—-mumwmup.g<.om. inuch!.unru:e. “NL and -

FL gtnp' d1d ot differ from each other at n., 15.7 WL and FL hamsters
ek annanud- bad smaller litters than asy of the nther ‘groups,

2 <001, fo ‘each, cp_-pqxuon. The difference betveen ﬂu_u two_grou]










L - ot AEe mzhz.

12’ a Gl o e mrullllmuled. More often, pups present
on the previous aay vould be found missing during the ity i.n:peetlem

Cdrrellﬁon of lllbolnv with Maternsi Behaviouwr

As with n{zrllmic 'nellillﬁm ml‘lu vere divided into sub—

R & A -adiolmnl placeiients of mre i) my-u of vartance v a3 o

- : %, l:unmu!ted -on Dey 15 Ilntatlnn llttﬁr Bize. Agd.n no d.l!fe.‘l'encel i

hlrtyeen NL and YL meer II‘!:B 'ere found. Mhernwﬂ. those nni.malu

se mltu blll\b at the lml of ‘the MPOA r!l;'td ‘the lllm silei l‘hteﬂ ! iﬂ »

il s those with the B Hore ponerm mu.\ The' nnﬂ.yaln e

gy “ q
3o, S interlctinn. mn reuulm are not eontulmded \1 “the hulrding con—.

A

ditian beunn the d!ttrimion of honrdm lnﬂ lhn-bnie

TN T A S Dmdsmu Fofoh Mg 1e e e

- hnu;itt-l mr. cuts -along the MEOA-MAR reduced rates of ultre-
R O ﬁiccdm.,,hwimeﬁnmudumﬂmm"’ oL

hamsters mm.m:mnmnm-w camon: path-
'vmonnt !orutr‘lqnie um.ns mh,mmmnm

R



. Qtésectate proceptive ani receptive comonents of the female hamster's |
 matisg bebavlour: In Merkle and Ploody's (1979) study lesions of - che

5 MPOA taduced ultrasonic calling but did nbt disrupt- lordosis, lnd conz,

prvject o, the' mm—mn vu ‘the dorsal, mgimdmg;-émler travelling

: e A e BT el

Thase data’ dmnstrate that hypn(halumic lesions and knife cu:a can -

vetuly, _lesfons of :the Vew:mmedia! mlcl!lls dis(upted l.urdonu uhile

1wxng u1zmmm calling \maffel:ted. o the p‘resen: study, keife cuts
‘atvarted udiolautsl wopttions llun,g the MPOAY s rednced u!tl'asonlr,,

‘:aﬂlng. oeﬁer % it have E'hpvn that m.im imife ats e aid m.) %
almg the venk!mnedisl nudaus can =11.m1nn:e or. reducl lordosis in che

i

i £
The “MPOA and HAH Buth have lxm.\ grwe which descand dAn the MEB O o

husur Ohlubuzy et alyy 1979 leques :: al., ‘1979),

nml project to- r.he midhnin central grey (Conrlﬂ ‘nd’?fnff, 9 H 197@5) .

Thucenr_tnlgrey ecipro ‘:hm et witn efferent- that?, " iilw

close to th aiditne 4. the periveatr Louisr e;m matter (2

Paliovita; 1978) . Tere 4 some pfalmmry evtience dat the HPOA- A
P

cpemml_ obaemuuns) Cnnnectinns of. the MPOA-MAH with the mld‘bt#

oni, umng becl\lla 1emms of -

central’ gn y n-y be ra.levln: to ultra
Ty = I

OA=3 m;umm

be equnlly tl.\.evant.
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beemaeaeubed by Letoen and ¥indns s80). m: pathuay vould have -

‘been cut by hokh‘m. ad FL cute. In:mupt!.on OF this -pathuiy’in male:

Schnzldgr, 1970), Lehuan, Winging, and Powers (1980)
gue that olfn:uty conections with” £he’ medial lmygdalu are mpnmn:
‘forl hanster | he; nedial amygdsl

rq'lay nlhctn[y mfumu.nn cm:mmng mal' lexml beh-vim to thé X
'MPOA-MAN by way of “its venumedial ‘connection with the bved nucTevs of

e atria \:atni.mlin. A sinilar or 1dant1cll circuit may also be !.llpor-_
“tant For; ult asound prnduc:ion. 1t has already been established chat
nlfa:tory hulhectany can also reduce yitrasonic. callifg in femile hasters .
'(Kaitﬂu, Magaltaes, aid:Floody, 1980). "The effécts of discrete damage :
to-the medial’ mygd.m and 'bed nucleus of the stria terminalis on u).:ra-

U -
\annic vqcal:lutims tmu.n to be geen. . Such sthdies should | prave ueeful

L c inig ‘whe'ther i rag 1on dnd possibly vt‘hsx‘ pxw’épﬁive

mmpcnents of feale mcing behaviour. are neurally organized in'the ‘same ||

on Bédy velghi regullﬂnn. It shoisld be stresued that Sham-l!nntd antuals

,'me 1ot food. rlupri.ved t .ny folne; dnth:.g the exﬁe:!.mmt. A mmxs
o
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#iceld, unpublished data). The only restriction vas thit these snimals

were not alloved to comstruct and -Qm'mn @ hoard. Yet, the mrgical
shaz and FL hoarders gained more weight from ﬂu pre— up-mpd.un

pertod than respective’ Shas-Hoard h.:n

The: reason for these body weight .ruﬁerew:u 1s not obvious. . However,
given that hamsters are faced with cyclic eriods of food availsbiliey
and mn-v.mbuuy in their natural habitats (Richards, 1966s), it

lenl rnmnlb]g to assume that hruturu adjust their ﬁond muh. lnd

~body. velghts in . vith either shor t= or‘

availability. 'nu- lly l:rlnplp e tn Sh-n-l:lrd nlmnll

food intake 1n order i ptzl:rve md sto The reduced bod) u-xgm.

-~ Of FL and ‘Shan ‘shan-toarders .ppeu to be ugunnd betause thiey n:uud
less val.;h: from pre- to pﬂltnpcxlf_lvl periods, but the weight' gains frr-

the Y perfod to vere, the groups.

. Such an tate Prey £ irith Hadnevoreh'snd Wolt's. (1919‘

" approdch to ingeative betaviour. m, call for & i.nhqn:itm of écologt-
;u a0 prysiplogiesl factors to better describe snd explatn lzdi.n; Be-

V; 1 hambters’ do rqu];ig g;od ht‘ih’aid body nz!nz.in a;n«dnnv?e
- with food .nn.uu;y, lu.,'rm: not=FL: cuts u.-mud.zu- ng-uu.un
m.-nm';,-mvgdm. tlumtg!uld:—p :hn-evlﬂlthhoudlu
oppunni:y nh.ud mre mﬁ: and u.ul-wl

5 welghl evels

L]
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‘on the neural bases of feeding has tevéaled a lomgitudinal feeding fn-
hibitory pathway (e.g. Sclafani and Berner, 1977). This lengitulinal .. % |

' pdthway, 1s, situsted in the perifornical MFB. . Coronal cuts through the

? 1'MFB result in hagia and obesity; vhegeas, cotonal cuts
planed note medially or laterally do not (Paxinps ‘and’Bindra, 1973; 1673 s 5

'Sclafant and Beraér, 1977).  These fesding -ibhibitory £iberd tiarn nedially ]\

aty :hevlwel of t}é MAH (Gold, 19705 Paiincs dnd Bindra ‘,1973- Sclafani,

1971). These: feedi.ng 1xhibitory ﬂbm, then, vere dferupted by N cuts

but nnt :he FL cuzs of this study. WI\ile 1: hns been atguad :lm: tHe'
ubzsi.ty follnwing auch hzain mnipuu:iuna may be due :a cancomiunl:

chnnges ih endocrine aecret'ivnl m& metaholinl (Frisdmn “and Stricker,

1976) ﬂyperphxgia does ﬂnllw damage to) 'the, langitudiqal feeting. Latbi~)
tory patiway. s Sclafant shd Berner, 1977), If, then, Hsters :egulate
ma ‘1ncak= and ?udy velght fo available £ood tesoutces, suppression o ot

: fooa ntake dould bs requi¥ed during periods 8 1ow food aalability. | Ty e

N.m]?tion of ieedi.hg thib:ltory fibers Hould then uduce thin ahility.
V.o “NL, cucs dllruyted neat hu},ldins much more nevetely thun did FL.cuts.
‘m the nstﬂperntlve preyux't\nn pariod NL ani.malu did not bulld neats. \
Duting clm paatpnrt\m p!riod the’ sa.n;e,_qnimals did build nests that did -

not d.‘l.ffar from’ s\lrgicnl ahamz ot FL anmls with xeupect to l\?v ﬂ.nely

paper twdl:lng wab shredded or, B l:'ightly it vag gacked,) llvwevar,

thssa nests weza 'deucunt hemne ha:hm md udes uze uot lined:with













3
 MPOA-MAM produce similar n effutu
\ 4 B

Yet, one should nﬂ: preclude the yoniM.lity (hll: lll:tlting rat:

| menty; (Lm, C:onkerry,
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dx-mpu.an- Of nesting activity fonquxua danage to this aes’ to reflect
a nest!.ng_ deficit ‘specific to maternal be v!au:. The uroA—MAn hwevar,
u io also ﬂmc:m.uy inplicated with untnmni: and’ hehavmum tlu:mo—-
regulation (lee Satinoff, 1974; 1978 for revies), Termal le.\mlni.on

\

of ‘the m—w.n €licits both aitonomic aid b

Y

responses, while destruction of this region oaly dianlpta autonomié -

thatmnreu\llutinn (Lipm, 1963' Sal;inoff ‘and Rutsteln; 1970). For example.

‘MPOA 1esioned 7ats ‘become: hypekau: in hot envimnmencl but 'do blr 7

press to tlltn off a hglt lamp lnd t\lrn rm s r.onlklg fan (ld.p!on, 1968).

Hypothalanic knife Cuts (stmilir. %o L cuts, of ‘this study) nmg the -

Chan;es 1n nesting lctivity following mezmun MPOA-MAR dmge

sy e tonsd B 1Y

. due to a concomitant reduction in’ ghe ability to make autonomic thermo-:

regulatory responses (Satinoff, 1974).\ Tu analysis may: ot be totally

" aatisfactory because male rats e show s14ght nest ‘autldi.n;

even 1 ‘opol & (ag eren sud Strdcer, 1977) -

N

Ang lesi-on,s of or- knife cuts’ along the H!’OA-HAB flﬂ to, build ne.tu
|

. because.of & reduced al uty to disaipate heat.  Ina seriesof expéric

and &lth. 197

Hnu\i\ide and Leon 1980; Houdsﬂz

i
L

oo s 8

e
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o teminated: pokowiat- lesioned or Tente' st fake do not’ build nests but
do nur'oé pups (wnan, 1974;° Tetkel etal., 197). - sich 1e-1md» orcut”

%" animals would be expected. to ‘hlvc Ehnn, duration. 1n-ﬂe|: nvxrling bouts

bacausethése aninals have difﬂc\llty 1h dtsatpating tpat. | Nirelag vay

' from a mest would help to alleviate this problem;, because there vmld ‘be

10 nuatina\mauxhl to, lnsulat.e heat,: }hus the Tack of nest hu:l.ldiug
in the Lhate mndnmsd lhld!.en may uell réflect a comensatory thermo- o
xegulu:ory reipiise. allwl.ng the rats wre contact with  their yourg,
rather than u\hltemnl defrete] X ek
WA The sbove uplmtloﬂ is macm with the observed md.ng e
'havlnur of. NL hmsters of this ptudy. The postpartun nests built, by
+ thase antnals were located well avay fron madnhlp- o that vhen.. thsse
aninals aursed their yaun., portions, of thedr ventrua iade cnntact vith
;lu cool (rd.auva co the mr.mz-u:m huddle): euge floox. ~ Yel:, p\lyn ¢

. were. prcu::ed by surrouding’ yapar cnuauing. During the pusmpemive

prepltt\m perfiod the need for a nést ould be cbviated in these antsals.

It i, xn:usa:m to_ note that. of r.hé. three m.m:}ﬂu tbac daid \buﬂd

nests duﬂns Postoperative. l:eating, v had sponded utamlly ‘tovards -

fostér ‘p\lp “ Tt should alsg be'nen tioned “that the. n.m-pam:y beruen

the p:gum postpl!tun nésting: data -aid thosé of ' ‘previous stsisen my be




i Bawe‘qer, Nosai CL976), epm:od hat hia kntfe cit rags it m\uia

"mfndor" mts wmight. 'He dan znot nt:j.nn Lu uln: vly fthe neuu
| \

wenmfe:m. T i Lk y Vi :
A 4n studdes of other béhaviours, the pnsm)n and ylm.g o '_ i

' ortentation of kmifé cute have besn varisd to reveil thersoregulatory

;neumplt'hnnyl. Coronal cute that sever tie :en.n“.cuam bitween the

N MPOA and HAH do not pfoduce ‘deftcita in e lstunca to m!hegting and’ b

e ovetcanling (Lipton et al., 1974), uh.ue 1ung sagittal ma Antnmp!i\ls

most ot £ Inveral NPOA-NMAR ccnnend.on- (as do the NL nuts of :ua

[ geudy) caused a maried d " rbance 1o’ aitan gulati of teupera—

_ture (Llptun et al., 19743 Glbert and mlttiel, 1977). Thhaa indep!n- o

e denit groups of researchers lave conc].udﬁd that ths Tateral cunnantinna 2

"' of. the B critical for autodoits the e rhscend tl\tnnah

thie MFB. Hhue core temperature mi\otba t messisres -/

vere mot. tikin hére, the sesting dsta suppﬂrt ﬂu. supposition, bacanie.

F[. cutl, anh spare HPOA-HM{ connacd.onl with the HE’B did not ytaduen

' the ne-ting nxtstnums seen in’ the NL. mﬂul

‘Food earding was not disrupurl by =i:h=: Nor FLicuts. me ehts

\was & m ML, mbuh is cous ;nnt with Marqueés ui\;. s (1979) nsults. L

n.ey nlso found ‘that :heu Manterior" cut: (c(m:plnbl.e tn the NL r:uts

e m:.ul. Phowlas afiia lwurdlns behnvl.nut. In- that l:udy 5

E poazpn-ém nmh veré- g{vnn objar.t hoarding’ Seaks (faod bellets being
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preparatory m,ena behaviour (iceld

v.rgu;d that food hoarding is

and H.ulshury, unpublished manuscE which could b, repre-

lented by the same mrll ci.tullt asg c:her ‘matexrnal beluvinura.

wt\ar_her or.n6t .nmn; were givm he omﬁimmy to build’and

nnnxain hoasls, did, toyever, have amatic ef£ects on’ the na:un\mf
“the. Pup dlrect:rl tenpmsé- mope: ively, fntact mnm.- with the

hn-rding oppurcuni:y were more. u.kely to blve mﬂmed utu‘nli be

thlnur thnn ﬂw’ ‘shan-! ho-rden. This 'is m-lum: ui.th m:an: dnu

Wlleclsd 11: chil’ hbﬂl!ogy. Oppnrtunil:y to He rd fm:d hx:l'eanl f.ha

pmpaxmm oi vh‘g:l.n rumst:en which reapond n-ge:n.uy tumdu f’uter
pupn (Hictli and Hnlub\lry, 3 in prepauu.on) These fLm'lin;l v!.].l be

3

'dunm..;a Further. below

The: decm-ed\ umi.ball-n md. exceptiomlly large’ umzs axng

lnimls m th Sham-m gmuy emﬁm nnd extend: ucm: ﬂndm,gu (luuu

L “and Hnl!huty, unp\lbl!lheﬂ wucripl). ’l'lu litter size \oﬁ Shnm-lm .

(hllutu!o\ t qu 15 1nmm 18 unn— t.hm =y other axylrinanl:al or

control group reporied fa.the li:é\nn&xt todate (ay a

e £, 1977;

leq\lal. 1976, Hﬂx‘qunl 2: ul., 1979' Micell lnd Hll bury unpublilhad

" /Illm‘lscﬂpt) 'umse ﬂnﬂlng: are o£~-

prime fractical importance’ to ninﬂ

breeders dealtng “1n, hinsters s !ﬂ.ns.:o\ Feduce breeding conts, by lkdady s
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use in experiments were cannibalized by their own mothers. Therefore,
in cross-fostering experiments, time and costs can be reduced because
fewer donor dams are necessary.

It has been proposed that in intact lactating hamsters, postpartum
cannibalism serves a function of regulating litter size to the availability
of both mother's milk and solid food stores (i.e., the hoard) (Miceli and
Malsbury, unpublished manuscript). Data collected in this experiment, in
addition to extending this finding, also suggest that food-based litter
size regulation may occur prior to parturition. In this study, Hoard
group hamsters gave birth to more pups than sham-hoarders. For example,
mean litter size at parturition for the Sham-HD group was 17.4 pups,
and for the Sham-SH group, 13.2 pups. This difference is significant
despite the small sample sizes because the largest litter in the Sham-SH
group (16 pups) was only slightly larger than the smallest litter in
the Sham-HD group (14 pups). On the evening of parturition most animals
were checked at ten minute intervals until the end of parturition was
determined. The possibility that undetected differential cannibalism
between the checks might account for the initial litter size differences
between the hoarders and sham-hoarders was not ignored. However, obser-—
vations of pre- and postpartum cannibalism during the tests suggest that
cannibals can not consume an entire pup within eight or 10 min. At the
10 min checks, cages were carefully checked and animals had their cheek
pouches examined for hidden pups or pup cadavers. Portions of pups were,
in fact, found during these checks indicating that cannibalism was pre-
valent during and shortly after parturition. However, it is maintained

that animals could not have consumed an entire pup within 10 min.
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i E’fermceu in

“litter uize bet

s\lch @ ragulation is diificul: to evultlace because* theae tesulf.u vzzg

*“rather uhexpected and the erinesit vas not desdgried to deal, with this

m\'u : It rematng: possibla \:hat the Avaﬂnble hnurrl nmy have i,nduced

underlying 8 By



g ;
These results cuntrut u.lch umts of rat e:pexm:encs. A8, menuoned £

ear].i.er, rats ﬁith HPOA—HA!{ letims (Wn 1974, Jncobm et al., 1950)
at with paraalgi:ml lnife mza alnng :\ﬂs ::ancumnm (Nmu.n, 1974,
Smthnmm et al., 1977; 'l!erkel et a1., {1979) sniff, lick, lnd nuree pnpa,
- but do nnt Inu.ld—neetn or rétrieve gups: In rats, ‘the lpplisnt inabﬂ.ity
«;o vini:iua nest’ building 'dd pup ratrievpl fuilomg :he abwe menuoned

: E Vo ;
maybe: s g al a?am. B

‘bni.n mln‘ipulnuans

i

Bv;lu:m-ma Lntel‘preutmn ‘of -the: precent data 1s'a difficlt

< task bécduss yresenr.ly there 15 no' Eiruly eatablished theoretical frame-

work 1n vhich to study. hlme:e! -muml behnviaur ﬂmt ia,, a naeune
I
of "noml mnbar\nl behlv!aut" with. wh‘lnll the effants nf‘ the cllcn l:mlld .
Other Ln\vsuéx%.gamru,hlve overcome. this

‘of ‘maternal
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S - behaviour. ‘In-heuristic teras, m .,pmmu of nc:m-.l behaviour
* ” in' hamsterg may represent the ' :untn_t of£".of canpibalistic behaviouf

_b\n'ﬂm— than ‘the “turning on" of maternal behaviour. This distinction is

not merely semaatic. - The underlying implication is that the neural sub- H

ltn:a for I.tltnal ‘behaviour u qwnnnza\llly active, or ﬂu( tt is )

. under !Ile inhibition of am!.baliluc substrate. There is experimental

- evidan.cg to buttress the'behavioural end of this argument.| A fatr pro-

rs, up’to- 507
. foster pups’ (Xq.quunn\d‘ nstédn, 1976). mu irgtn; antmals. dot:

e lpqnnnuu!ly mazeml to'u'dl fa

\‘ . g po;tiun of virgin ham

* A= shiowing miteriial behlvi.nuﬁ dur!.ng initial contact, um- fostex young lhw
the opposing response, enmxﬁpum, nd only a mu parcann;a of .nml-
ue lﬂﬂif{!ﬂnﬂ mdl test pups (H.xquil and V.lﬂl stein, 1£7ﬁ Hic!.li

\and Kalsbury, in preparation; Rovell, 1960; presént study). Moreover;

virgin hamsters nu.d v-q few d.y- of pup pramntm- ‘before

the matetial response (Siegel and Rosemblatt, 1978; Swanson and
1979b); those that inifially casaibalize will lacer shw-:en{-l be=

- . baviour (Buatin et al., 1979 nuauw !.!.lbuzy, in mpn’l:ln, P

lmdy).‘ u-o, the tion from m-cem;l a
18 normally dlxeet And not medfated by a period ok ﬂdlﬂamu tovards

pups ouuu ‘and H-l.lbnry, mprépludnn). “These studies illustrate the . . [
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cute can b bes: describeﬂ as & ia.ﬂ\lxe to 1nhlb1t can\li-ball.sdc

ra}punsa . The bmwxaur of m NL nhinqls durins the pou:patt\m k\au

111untl‘nta nhu.poin:. These animals approa anlffad md strieved

2 pups: back to the mest. * At the ‘mest, a-n:lfﬁ.ng and ucung of pups con~

N - S5
tinued, aid at some ﬁom. nlwrtly Aite‘z, one-or more pup jwere eaten; 7, .

As cun be seen ‘byithe decliniug litter sheg’ 1n knife cut, groupa' tbtaugh- £ ‘

- Gut lm::ntion, ‘this pst!ern of helmviout can-be xenenlized to a:hez. -

knife cllt lana].!. This. belwvﬁm{ul effect can notahe lt:'dbuted to a

“faflure to tend to ‘cues cn.c ordinarily act to auppresu cannibull!m ¥

i becnnue Jnice s ,' o g,lvm m oppor tunlty, shoarded £nm'1 md

(mg. m.y and Galef, 1977 Margues,’ 1975).» " o bt

: diffez om' cor i m. g:oups, ' x:bal: theu two_types- of
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then, Tt oyndsing 1. characteristic of ‘that produced g bﬂanenu WL

A
TR Qe ., - gty
; : :

As with ultrasonic l:alling, ﬂw roetrocaud.l position of knife cutd

| Fetgectively altering méraal material pattérns was at the level of the'

\7‘ i nucleus.:” Cits “‘ further :ontrally m:’o the ‘MPOA:
: Y
did naf produl:e bahlviem‘ll eegects. that were obsérvably different from

those prodnced by cuts hegimux\g further caudal”;These results are; .

s 5 cmsu:'en: with lequeu e: al.'s (J.97§) finding with I:he hml!tat but. ¢

“mot. '-ri:h fecent rat. finrllnss. l!sl.ng r.he lmife cuz (12:1{51 et nl., 1979)

n?oA jua: eneaﬂ\ :he an:ezlor comlssum. Leslonu q)n:ing,

At this point it is net ‘clear uher.her t.haaz dﬁ.!fna\mes teprelant B’pncl.ei

‘ - aiffer i.nne\lml Gontrol ‘df maternal , or-whether fibers "

£ conruhg Ial:erully lt the lwsl of tha ‘hamster Snturlw hyputhnlumls %

nrigiu:e at or cuver to-‘the. MPOA.




PR - s n

“pathvays -auun; -xeml behnsoux. m source lll'l}ot mju:dm
remsin to be &

field of ‘axons “ for -I.Itnll
defined: The present a.}‘.'.muuiz that NL and I cats along the MPOA-

. m do not alter motivated aspects of maternal behaviour in the hameter.
e o  Instiad, a; gglarively stmpler Eomeipt s proposed to defise the behavioural
* consequences of thése cuts,’ that of a fatlure to mmuz Pup unnihcli-. '

! IE’ such 1 the case, _y.dlm—hypodnlnic connections may be mlmg.

v
ot “Ia vxx-.u tats; lesions of the ({ortim;dhl mu:leul of the -nvld-h
iiayeih 1 (Fleming et al:

These workers liave: interpreted these. findings ‘to méan' that this nucllivxlll ;

/ * 'relays inhibitory Qlﬁc_:n:y"tnfnm:unj_ o the MPOA-MAH, via its major
Y efferent; the ‘stria terninalis. At a behavioural level, this circuit

ki ns &

is 'un'—d to' suppress. maternal rnpm:lﬁrmu 1n tntact virgin adizals

and L:- a)ueumumn by ‘either uu-:tory dnuo (Fleming et al., 1979),
jdalodd or stria terminal 1uun-m-1.ngu-1.

s
© 1980), releases the MPOA-MAR From this ishibitéon as vtecini vy Taitd
onsets of matéfnal behaviour: - ”

mall with various

- of ‘aggressive and predatory beks (oee Xar11) Wergnes, Eclancher,

_Schmite, nn’{muiin, ‘1972; Karli, v-:pu Eclincher, and !qw; 1977).




" the cmr.xnl nmou. syatem.

4n. the .amygddla

AN zugess

in ra:s (xmxgeu, 1977). mp un-ubuxam by female hamsters!1s.sinilar

to pzed.:ozy behaviours n aemn tzupectl. For rxlm'ple, an .ppen.me

" ‘phase (the attack md killing: of«yupl) usully»precgae- 4 consumiatofy

' ‘phase (mgen:xm of an;acke-i pups) 'in a camnibalistic encnunret (personal’

obuxvntimls) It should, hmmva:, be kept inmind that deupiu the’

-pp.lreh: -mudz :Ea of‘pup cannibalisn to prad;tary\ hehlvlour, i¢ ay:

Hn'qun-' (1979) ﬁ.mnng that dmnaga to, :M

:he passﬂde uy&dﬂhr—

plr.hvayl ing-the subpressiad of sup o

¢ Several: eyleuln:lona can e ideag

urd;\m ‘axons, :nvnung :hrmlgh the 'soc project to several m"dno:d

mm1e1, the medial anysdala recalving £he heavidst p':njuc:!.on (Canvad:

- and’ PEaff, 1975-,' 197611).

These s:me:s uy ottlimri].y det. to slrer ueumns

eds ucucks towards conl’pecifica

1
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