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INTRODUCTION

Animals which are kept under conditions of artifi-
cial environment usually undergoing to what is
called suffering (Behavioural and managemental
problems of economic impact), and this will badly
affect animal performance.

'Suess is defined biologically as the force produc-

ing or tending to produce deformation in a body
(Lu 1966). Stress may be climatic;nutritional,
due to feed or water deprivation (Scott, 1981) or;
;duc to pathogens and toxins (Hafez, 1968).

‘Maternal behaviour of rats had been extensively
'studied by Calhoun, 1962; Rosenblatt and Lehr-
man, 1963; Mclver and JefTrey, 1967, Denen-
‘berg et al. 1969, Grota and Ader 1979; Siegel
lnd Rounbhlt, 1975 and Jakubowski & Ter-
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kel, 1986.

Effects of maternal starvation on blood metabo-
lites and survival of the neonates had been studied
(Ojamea et al. 1980 and Ezekwe, 1981). Limit-
ing the amount of feed given to gestating sows or
limiting the energy intake of dams in late gesta-
tion significantly reduced hepatic glycogen levels
and tended to decrease skeletal muscle glycogen
in the progeny at birth and could decrease the
newborn chances of survival.

Liver glycogen is the primary source of energy
available to the newborn. Muscle glycogen con-
centration decreases more gradually and is prob-
ably utilized primarily for shivering thermogene-
sis and physical activity. PCo, Pos and glucose,
blood pH and lactate could be affected due to
metabolic alterations of the offspring associated
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with the dictary intake restricion of the dam. Few
studies have been done on the effect of starvation
on maternal behaviour of some species of ani-
mals, yet have provided less than definitive data.

So, the present worx is dealing with the effect of
feed deprivation during the last two-thirds of ges-
tation on some aspects of reproductive behaviour,
anomalies and survival rate of pups.

MATERIAL AND METHODS
Animals:

1- Sixty primiparous, 4 month old albino Norway
rats (Rattus Norvegicus), of good selected breeds,
were used in this experiment. Their weight ranged
from 250-300 g. Dams were bred and maintained
in a controlled environmental condition as well as
a formalized balanced diet. Controlled lighting,
with 14 h. light and 10 h. dark. Room temperature
was kept at 24°C.

2- Dams were randomly arranged in cages, each
female was housed overnight with a male, and
mating was verified by detection of sperms in the
vaginal smear or presence of vaginal plug in the
nest (Jakubowski and Terkel, 1986) .

3- Dam cages carried identity cards, which show
number of each animal, weight, date of service, in
addition to the amount of food will consume dai-

ly.

This study was performed at College of Veteri-
nary Medicine, Auburn-Alabama.

Animals and Nutritional treatment: (Tonkiss and
Smart, 1983). Female rats were randomly divided
into three groups. Each group consisted of 20 fe-
males and the groups were designed as follows:-

Group (1) (severe deprived food) ;

Received daily rations of food equal to about 50%
of the amounts consumed by the control one.

Group Il (medivm deprived food):

Received rations equal to about 75 % of the
amount consumed by the control one.
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Group III (confrol group): no deprivation o
food, the normal amount consumed 5 gm feed pe,
100 gm body weight.

Reprodution & Behavioural measurements;

= Litter size and the viability of pups (neonates
were recorded (number of alive pups at birth).

= The maternal behaviour was tested by:

(1) Recording the presence or abscence of nex
(Numan, 1978).

(2) Measuring retrieving: females living with the;
pups were separated from the pups 30 minut;
prior to the test and then reunited with their y
(Jakubowski & Terkel; 1986).The test begaa t»
placing the pups across from the mothers nest ax
the dam was observed continuously for 30 mis
utes. Pup retrieval is scored if the dam carried z
least two pups to the nest site.

(3) Recording the physical contact: the dam cosi
ered good, if she was in contact with all pups crz
contact with all except one or two pups. The daz
scored bad, if she was in contact with only one o
two pups.

(4) Percentage of suckling: percentage of suckiz
pups at the first day post-partum.

(5) Cannibalism was measured by counting t=
number of dams cannibalized their pups and ais:
the number of cannibalized pups.

tatistics:

The data were analysed by using analysis of var
ance test.

RESULTS

The experiment utilized three groups of dams, 1
group (1) (N=20): severe deprived food and groe
11 (N=20) medium deprived food. While group &
(N=20) was the control group and the dams co¥
sumed the normal amount of food (5 gm/100g®
body weight) .The groups were tested on the bas®
of maternal ability and its anomalies.

The results are sumarized in Table (1) and (%
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me results declared that the control does showed

mothering ability , while the other two
poups 1 and group II failed to express good ma-
ermity toward their young and showed some va-
seties of abnormal maternal behaviour, In addi-
joa, four females from group 1 (severe deprived
od) failed to give birth and died after the end of

pestation period.
Lditer size

As shown in Table (1), severe under nutrition af-
facsed hitter size, where the mean litter size in the
wvere depnived group was 2.5z 0.2, while it was
4203 and § 2 0.02 in the medium deprived and
well pounished groups respectively (P<0.05).

Tadle (1)v Effect of under nutrition

neonates in rats

dams (207 and W% gecpeetinely) thoate the par il
um deprived dame (5% and 157 ) 0 toatneaticsm
with 10056 viatulity and O°Z ctllbarths an the weld
noutished group

Retrleyving:

Table (2), shows the mean pereent of et ding,
whete, BO%, 60% and 107 pespectively of the
well noutished, medinim degaivedd and se verely de

prived dams reteieved their yomng The statishiosl
analysis indicated a significant difference betoeen
the severe deprived group and the well ntutished
group at level 0,005,

on litter slze and viability of

- —

Litter size Viability of young
Croup
& % stidl % of postnatal
¥o. | Range | Mean 45p | % viable 1,:..“, -:rullly
» * * .
1 2-7 2,540.2 50 20 30
* * T
1 3-8 4 40.3 80 5 1%
111 4-8 5 40.02 100 . -
* Significant at level 5 %
In group 1 four dams died

The seaulis declared that , undernutrition severely
aliecied the viability of the neonates where P<
L5 (the viability was 50 % in severe deprived
poup end 80 % io medium ved dams, while
2w 100 % in well group).

S s snd post-natal mortalities

Sl tarthe and pust-natal monalities were signifi-
ently ligher (P< 0.05) in the severe deprived

(Vo2 T e T AT Mo, 311 093]

Nest building and physical contact were affected
with severe food deprivation, where 30% and
70% respectively of the dams of the severe de-
prived group failed to build their nests and
crouching their young.

While 100% of the medium deprived and well
nourished dams were built their nests. In addition

90% and 80% of the medium deprived and well
nourished dams respectively showed physical
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contact towards their young,

The statistical analysis indicated a slgnificant dif-
ference between the severe deprived group and
the other two groups (P<0.05). towards thels
young.

Suckline:

It was found a significant differences (P<0.05)
concerning suckling afier delivery, it was affected
with the level of nutrition as shown in Table (2)
where 15%, 70% and 100% of the total number of
delivered young respectively suckled by the se-
vere deprived, medium deprived and well nour-
ished dams.

Cannlbalism;

The statistical analysis indicated a significant dif-
ference (P<0.05) between the under-nourished
groups and the well nourished one. Cannibalism
was showed in high percentage among severely
deprived dams (25%) and medium deprived dams
(10%), without any recorded cases In the well-
nourished dams.

DISCUSSION.

This study revealed some aspects of the relation-
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ship between behaviour and nutritionsl level u
the effect of under-nutrition on matesnal perts
mance of 1als,

Mateinal feed Intake, Is of great practical impe
tance, It affects the viability snd survival rstesy
rabblts (Hafez et al., 1966),

High montalitles of young and high incidescd
still births were showed In the swine dams of »
verely food deprived, Anderson et al. (1979)
Faekwe (1981) found that maternal starvatios »
verely affect foctal growth, where pigs wese =
jected to under-nutrition, Also, Houptet ¥
(1983), obscrved that foals of mares, os a b
plane of nutrition, were more active thas fodsd
mares on maintenance or less ate diets od
though there were no differences in weight g
among the foals,

It is interesting that behavioural differences #
detected among dams whose received
nourished diet. The present experiment indic#
that under-nutrition of rat dams had an effed?
incidence of cannibalism, retrieving, suckid
hysical contact and nest building. Appases’
sehaviour is a more sensitive measurement of¥
tritional well being. Other studies have des®
strated the direct effect of feed deprivation oo #

Y.
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