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MATERNAL ABILITY IN ALBINO RATS

D ITS EFFECT
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| SUMMARY
B
| & stedy was carried out to determinc the influence
L of wmaternal ability in albino rats (Rattus
vegicus) on the immune response (cellular
znunity) of pups. Twenty multiparous females
used for the study. The dams were randomly
zanged under normal evironmental conditions.
following maternal behavioural parameters of
ms were measured and recorded daily for 15
s following parturition; nest building, physical
-tile contact, nursing and licking.

dition the phagocytic activity (Percentage of
sis) in pups was measured. The relative
A of thymus and spleen of pups were
ed (Organ ] body ratio).

m!ts mdu:alcd that; nest building, physical

peile contact, nursing (Timr. of nursing and
‘mouching position) and licking were significantly
pon!wcly correlated with phagocytic
sgtape (p < 0.01, 0.05) at the first 5 days and
L dayi of pups' life. While retrieving not
if’c&mly correlated with phagocytosis.
Concerning the relative weights of thymus and
0 of pups, the results declared that, there was
5y any correlation between them and the

) =

";i,i;ﬁs-';cbncludcd that, proper maternily towards
#conaies might affect dnffercminlly the health,
pility and immune protection against diseases
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AN THE IMMUNE RESPONSE OF PUPS

é d VAT M. KAMEL* and JAKEEN El-JAKEE**

INTRODUCTION

In mammals the contacts between malernal and
fetal circulation tend to be increasingly close due
to the reduction of the number of cell layers
separating them, where the close contact
facilitates thc transmission of IgG from the
maternal to the fetal side in human fetus and in
the rhesus relatively little antibody is transferred
by the rat placenta (Sheldrake and Husband,
1983).

In suckling rats the epithelial cells along the small
intestine display specific receptors for IgG to
permit uptake and transcellular transport of IgG in
milk, from the gut to the blood stream.
Lymphocytes are absorbed by the intestine of the
neonate rats by which immunity may confer from
mother to its suckled young (Peppard et al., 1984
and Baintner, 1984).

The behaviour of the dam towards neonate affects
the offspring's behaviour, temperament, body
weight and viability and survival,

It is well accepted that good mother ability
especially sukcling enhances the ability of the
newborns to be protected against infection.

It is beleived that the actiology of several neonatal
discases and mortalities are complicated by the
maternal behaviour malfunction of the dam
towards the neonate.

It would be interesting to study somethings on the
maternal ability and the cellular immunity of
nconate, so, this trial was carried out to study the
correlation between the important parameters of
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maternal ability in rats and some aspects of the
immune response of the neonates.

MATERIAL AND METHODS

Animals:

Albino rats (Rattus Norvegicus) were used in this
study. Twenty multiparous females werc used,
cach with an average weight 250-300 mg.

Femals rats were bred by placing a male in a cage
with femals, over night. Pregnancy was insured by

copulatory plugs.

Housing and maintenance:

Each female was housed in cage (40 x 20 x 18
¢m) and clean sawdust was used as bedding. All
females were maintained under 12:12 hr reversed
day/night cycle and under a relatively ambient
temperature of 20-25°C. Relative humidity was
between 50-70 %. Animals were fed rat chow and
water ad libitum.

1. Behavioural measurements:
Females in each cage with their pups were
observed daily for 15 days following parturition.

Two times of observation were chosen 8 A. M.
and 2 P. M., for each period 15 minutes were
taken in cbservation (30 minutes for each dam
daily), the following parameters were observed
ind recorded according to Mclver and Jeffrey
(1967)

(1i Nest building

Nest building behaviour, resulung in an organized
nest, anses shortly before parturition and
continues for the first two weeks of hitter care,
then declines and disappears.

Mest building were classified into four grades,
excellent (+3), pood (+2), fair (+#1) and poor (0).

I-R‘“_J‘.' l-“n-.‘ .I.',.! _!
Bascd on five scales, four points if the dam was in
contact with all pups (excellent), three points, if

the dam v as in contact with all pups except one cr
W0 (good), two points of the dam was in contact
with three pups (fair), one point if the dam wasin
contact with only one pup or two pups (poor) and

RO poigis if she was nput in contact with any of
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them.

(3) Retrieving

After dclivery the female picks up and carries i
the general zone of parturition the newly ben
fetuses that rolled to a distance from it.

Points were given as follows, four points if ti:
pups were arranged in one pile (excellent), thre
points if the pups were arranged in a pile excep
for a single stray (good), two points, if the yous;
were grouped into two piles, one point if thes
was one pile and two or three strays (fair) 2ad =
points if the pups were scattered.

(4) Nursing

Nursing behaviour was recorded on the bases of
four scores. Score four (excellent), the dam is =
nursing posture, score three (good), the dam wa
in partial nursing posture, score two (fair) the da=
was not in nursing posture, but was relaxed o
sleeping on her side or she was in panial p=rsis;
posture, but actively eat or drink and score ost
(poor or non), the dam was not in nursing postus
and moving about the cage.

(5) Licking
The dam vigorously licked her pups afur
parturition. During observation, the duratios ¢

licking was recorded in minutes.

Licking was recorded on the bases of four scors=
Excellent, the dam spent the whole time o
observation licking her pups (30 r.in), good
dam spent about 15 min licking the pups (ba'
time of obscrvation), fair, the dam spent abowet ?
to 15 minules in licking while score poor or mos
if the dam failed to lick her pups.

I1. Evaluation of cellular immunity of pups:
* Blood samples

Blood samples were collected from the pups t=<
times, at the Sth day and 15th day of life.

The samples collected in sterile vial coataining
heparin for lymphocytes separation.

* Media

- Lymphocyles separation medium (sigma, U_ S
A.) Ficoll hypaque was used for separaticn of
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et lewkocytes from peripheral blood.
kmn 1640 tissue culture medium used in the

%puumuon
um call serum (Gibeo limited, U. K.).
» Sabograud's dextrose agar for cultivation of

fstdvdl albicans to be used for phagocytic activity

&pﬂa w!uunn ampules (5000 i. u.) were used
ulamt.
. Fhosphate buffered solution PBs 0.02 M, PH
22
» " g

. Geomsa stain for staining phagocytic cells.

"_-‘!'.; s
Bsslation and cultivation of peripheral blood
masanuclear phagocytic cells (Antley and Hazen,

lhgocyuc activity was dctcmnncd by adding
-! of Ix105 yeast cells/ml (o the adherent

Mw cells.

e mcubanon for 1 hour, cover slides were

‘et several times and stained with Giemsa stain

{ m. 1973). The following cquation

Richardson & Smith, 1981) was used for the

L pelculation of the phagocytic activity: percentage
;hwom

= Number of Ingesting phagocytes x 100,
‘l’oul number of pha;ocym

i 3 ‘;-'“ 3
7 Sat

1 ‘Relative weight of thymus and spleen

{Organ/body ratio):

The relative weight of thymus and spleen was

muncd according to Giambrone (1989),

_;".; ¢ the thymus and spleen of each pup were
oved and their weights and total body weight

du same pup were determined.
Litio of organ to body weight was calculated
rording o the following cquauon .

f oody fatio
-mhl.alw_ﬂhxmm.sunmmxwﬂ
- Tota) body weight

M aternal abiliey

Statistics:
All the obtained results were subjected 10
"correlation coeflficient” test.

RESULTS
‘ I l Mgggmn[ parameters:
‘Tahle (1); lacidence uf malernal parameters ia female rats
Materaal Dazas showed
parameters malernal parameters
Number %

* Nest building:

« Noa or poor 4 20

- Fair 2 10

- (ioud 8 19

- Excellent 6 30

* Physlcal contact -

Non or poor ¢ 30

- Falr 4 20

» Cood ] 40

« Excellent 2 10

* Refrieving

= Nun ur poor 2 10

- Falr 6 0

« Guod 4 20

- Excellent 8 40

® Nursing

« Noa or poor 4 20

- Fair 1 3

« Guod 8 40

- Excellent 2 10

* Lilking

= Non or pour 6 3

« Fair 2 10

« Goud 10 50

» Excellent 2 10

Table (1), shows the incidence of the different
parameters of the maternal behaviour:-

st buildin
20 % of dams showed non or poor nest building,
while the othe females (80 %) constructed their
nests in a manner arranged as following, 10 % fair
nest building, 40 % good nest building and 30 %
excellent nest building.

With respect to the expression of physical
contact, 30 %, 20 %, 40 % and 10 % of the
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femades respectively showed physical contact
owand (hair pevaates as the following manner,
pon o poar, L, good and excellent.

*Reuying

A0 % o0 dams grouped their pups into one pile
oweliaat dam), while 20 % were good dams, 30
S T dams and 10 % of dams failed to group
theit paps in the aest

* Nursing ;SI'..Q\]\‘;l

The results indicated that 30 %, 40 % and 10 % of
the female fals respectively showed fair, good and
axcellent pursing posture toward their pup. While
2 % of the dams faled 1o suckle their pups.

* Lacking behaviour

Regarding 10 the ume spent by the dam licking
thaur pups, it was found that, 10 %, 50 % and 10
% of the dams respectively considered fair, good
and excelleat dams 1n speading more time licking
1he peps. Whale 30 % of the dams considered poor
in their expression of hicking toward their pups or
faled 10 lick the ypung.

(11} Immune response of pups Vs. maternal
varables

Ts e 20: Correlation between phagoc)tosis percent of
seusates aad maternal variables (zest build-
iag, physical contact, retrieving, nursing and

o life ( = 0.91, < 0.01) while at 15 days of ht
not significantly correlated (r = 0.42, p < 0 05 ) :

The correlation coefficient between the time of
physical contact which exerted from the dam to i
nconates and the phagocylosis percent wa,
significant at the first 5 days and 15 days of lif,
(respectively r=0.82 and r = 0,70, p < 0.01).

* Retrieving Vs. phagocytosis %:
The correlation between retrieving ang
phagocytosis % not significant.

* Nursing Vs. phagocytosis %:

Time of nursing was found to be significantly ang
positively correlated with phagocytosis percent g
the first five days of life (r = + 0.69, P < 0.05),
while it was non singificant at 15 days of life (r =
+04).

On the otherhand, crouching position wag
significantly correlated with phagocy!losis percent
at both 5th and 15th day of life (r = + 0.69 and 4
0.55 respectively, P < 0.05).

* Licking Vs. phagocytosis %:

Licking was significantly correlated with
phagocytosis percent at both 5th and 15th day of
life wherer = +0.77, and r = + 0.58 respectively p
<0.01 and P <0.05.

Relative weights of thymus gland and spleen of

licaing) performed by female rats.
Pragucytosis Correlation coefT.
Vs.
Sthdayoflife  15tadayollife

* Nest building +09]° +042
* Physical contact +0.82° +0.70*
* Retneviag +037 <009
* Nursisg:

Time of sursing + 0.69** +040
Crouching pusition +0.69** +0.550"
* Licking +0.77* +0.58°*

* Significant P < 0.01
** Significant P < 0.05

Regrading the correlation between the different
maternal parameters and the immune response of
the pups represented by phagocytosis percent,
table (2) shows that::

* Nest building Vs. phagocytosis %:
Nest building was significantly positive correlated
with percent of phagocytosis at the first five days
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The average relative weights of thymus gland

were 3.478 and 7.203 respectively at the day 5
and 15 of age.

Regarding to the relative weights of spleen, it was
found that 2.144 and 3.275 respectively at day §
and 15 of age of pups. The results declared that,
there was no any correlation between the relative
weights of both thymus gland and spleen and the
phagocy!tosis percent.

DISCUSSION

Al least during the first week of neonates life, the
good mother ability in female rat is to keep their
young in better order. From the study, the mother
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W aternal obility

o waneraal Lelaviowr parfonmed Ly the
p i (e Roosaics, qut only imporant for
svaiadment ang mawienance of postpartum
mf waivencss i the dam, but also it
B play a8 amporaat zole in the immunc
sist of e Boonaies, whese it may cnhances
abaliy of te newbome 10 be protected against
guuds Lo additop, it is believed that the
wisgy of several neonatal discases and
poskes we complicated by the maternal
v ssd maduncuon of the owards the
et

I sudy was designed Lo investigate the
psalip betweee motlier abilities of female
§ perlasanng 40w ards e peouates and one of
Lo smprient essentials of swvival and
Reakion  egoinet  eecnatal discases and
Rabrnd

sw bend, pest buldiog, physical contact,
pevag, fuisig wod licking scores are suitable
ganies dor die maternal behayiour io female
¢ (cacabug & & 1969 Hatez; 1970, Grola &
ks, $974 and Ebaea & Bervecker, 1986). On the
hakind, plagocylosis index js one of reliable
s g Eereamination of the immuoe state of
¥ pedivideals (Jawetz o al., 1980; Browry,
B4, Sovthwick & Swssel, T. P. 1950).
Wgelylosie render yariovs miciobes non
fivgesie exthas padependently or by interaction
i e picriative pathway of complement and
¢ Acdepsive scpvities of humoral and
Wmesioxd smmunity sre lasgly promoted by
Ayt bed the complement sysiem. B-cells
paciopheges funotion s the scouts, hunting
o lprgign ppsigens, when a macropbage
Fosddass wlp wpbigen, it preseuts the antigen via
L MHLC protesns 10 a helper Tecell that
figasssn fhe complex of MHC and antigen
Pise sud pactivate the cells thar mitack and
Wiy the snradon (Walson et al., 1992).
prbuitl 1amtact 35 pacded for direct contact with
kg fur she establishmens of post-parium
Eisrnel sesponsivencss and survival of the
iepsicy (Fiadley, 1966 and Jakubowski &
M, jRG). :

bypiel cuntast glso could mke phagocytosis
itk kfticiept by stipylation the circulation of the

hlu#;..:;m Vil 41 Mo 81693

Baervida

nconale and consequently enhancing (he
absorplion of coated bacterial surface wiln
antibodies from the intestine of the neonate, The
coated bacterial surface with the antibodies from
the intestine of the neonate . The coated bacierial
surface with the antibodies facilitates the uptake
of bacteria by phagocytes (Jawetz et al., 1950).

Denenberg et al. (1969) reported thal nest has
functional value in that young were packed
together in the nest, thus hielping to maintain body
warmth and enhancing the survival value of the
species. These altricial species require more
protection since they are born relatively naked,
and the mother sitting above the young 1o form @
heated roof tor them (Payne, 1976). The positive
and strong correlation between nest building and
phagocytosis percent (r = + 0.91, P < 0.01)
indicates that dams who build good ncsts will give
a high percent of alive and healthy pups with good
immune response especially during the first week
of life.

Licking the neonales by their dam during suckling
and 2lso the period of suckling play an important
tole in vital processes of the neonates body for
stimulation of wurination, defecation and
circulation (Rosenblatt and Lehrman, 1963). The
results of the present study indicate strongly that
neonates which receiving more and good licking
from their dam, had high percentage of
phagocytosis during the first two weeks of lifc.
Peppard et al. (1984) and Baintner (1984)
indicated that lymphocytes are absorbed by the
intestine of the neonates rat by which immunity
may confer from mother to its suckled young.

Concerning the strong and positive significiur!
correlations between the phagocylosis percent and
both time of nursing and the degree of crouching
position that performed by the dams towards their
neonates, it indicates that dams who consume
long time for suckling their nconates with
adequate crouching position, to facilitate the
process of suckling, will give healthy and strong
pups, Moliz (1975), described the mother
crouchiog over the young in such a way (o exposc
her mammary region and adjusts her posture,
allowing attachment with nipples and remain
entirely passive (o sustain attachment,
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Reweving appears regulatly in response to the
peseral svmutes of a pup located outside the nest
aad dochines between the 12th and 16th days after
parterition (Roseablait and Lehiman, 1963).
There was a positive but non significant
correlation between retrieving and phagocy!tosis
peroent at the first week of life.

On he oth=thand the correlation decreased with
progressing i age, it changed to a very weak one
o the second week of neonates life.

In coaclesion, this study may explain the
possibility that, early life maternity towards
neonates might affect differentially the health and
visbility of neonates (Rosenblatt & Lehrman;
1963. Moliz; 1975, Ehret & Bernecker; 1986 and
Jakubowski & Terkel; 1986) as well as the
protection against several neonatal diseases.
Evidence of our results has been gained to support
the theory, where dams who show adequate nest
building, physical tactile contact with pups,
crouching over pups to allow the attachment with
nipples and suckle them for long time as well as
licking their pups during nursing, will give a high
percent of viable pups with good immune
protection against diseases.
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