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SUMMARY

A total of eighty albino adult rats (64 femqlés and
16 males) were divided into four groups each con.-
. tain 16 females and 4 males. The first group @
was served as control untreated group; the other

three groups (Ii, III and 1V) were daily intramus-

cularly injected with different doses of indometh-

acin (0.5, 1 and 2 mg/kg body weight) respective-
ly for two weeks after one-week post service. The
animals subjected to behavioural, haematological
and histopathological studies. Blehavioural meas-
urements revealed statistical dirffédrences among
the groups for the maternal behaviour and the
body weight of pups, however, there are no statis-
tical differences between the groups for the physi-
cal performance of the pups. Haematological ex-
amination . revealed significant changes in the
measured haematological parameters of rats treat-
ed with high dose of indomethacine (group V).

Microscopical examination  of liver revealed

prominent hepatocellular vacuolations; portal in-
filtration with mononuclear leucocytic cells as
we‘ll as mulﬁfocal areas of hepatic necrosis asso-
ciated with mononuclear cells infiltration. The
kidney showed different necrobiotic changes, fo-
cal interstitial nephritis as well as marked shrunk-
en and atrophied glomeruli. Moreover, the brain
showed marked meningeal hemorrhage and con- |
gestion. Examined testis revealed congestion of
intertubular blood vessels together with marked
destruction and necrosis of spermatogoneal and
sertoli cells lining seminiferous tubulés. In con-
clusion, This study claimed that the usage of indo-
methacin could alter the expression and delays the
rapid onset of maternal behaviour as well as in-

duced deleterious histopathological changes .

Key words: Non Steroid anti-inflammatory drugs
- indomethacin fi behaviour- haematology histop-

athology - rats.
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NSAIDs. However, their use was associated wit

" extensive side effects. The wide range of thera-

peutic applications for NSAIDs from the simple
sprain to the management of chronic inflammato-
ry conditions like Rheumatoid arthritis and joint
inflammatory conditions extend the use of
NSAIDs from one day to few months or even
years (Sachin Manocha and Venkatoraman,

2000).

NSAIDs can generally prevent prostaglandin syn-

_ thesis from arachidonic acid by inhibiting the ac-

tivity of prostaglandin synthesizing enzyme, cy-

clooxygenase. These products have potént

biological activities affecting cell function in'l;ve-“

ry organ. The high levels of NSAIDs also inhibit
the activities of various enzymes, the proteogly-
can synthesis from chondrocytes, the jonjc ex-

change rate and the processes depending on pros-
taglandins. (Gulsen et al, 2003)
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is the only tocoly tic drug proven (o delay delivy,

beyond 37 weeks and reduce the incidence of lowy

birth weight infants (< 2500 g) (Loudop etal

2003). Patent ductus arteriouses (PDA) s , fre,

quent complication in preterm infants so far intra.

venous indomethacin is standard mode of medicy

therapy in such patients (Sharma et al., 2003),
However, the usage of indomethacin could induce
variable dose and time dependent deleterious ef-

fects in many different tissues include liver, kid-

ney and testis (Hemieda and Abdel- Hady (1998)

and Rahmy and Ramadan (1998)).

Although the efficiency of indomethacin in pre-
vention of preterm labour is documented, few are
known about its effect on maternal behaviour and

its side effects.

The aim of this study was to investigate the effect
of different'doses of indomethacin (NSAIDs) o
maternal behaviour as well as histopathologicd

alterations induced in different organs of rats.

MATERIAL AND METHODS

Animals:
A number of eighty albino adult rats (64 females

and 16 males), weighing 200- 250 gm were used

Vet.Med.J.,Giza.Vol.52.No.4(2004)
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in this study. Placing one male in a cage with four
l'cnmlcs over night for 3 consccutive days was
used for bred female rats. Mating was confirmed
by presence of vaginal plugs on the following
morning (day | of pregnancy). Pregnant rats were
then sclected and placed in individual cages.
Wood shaving was provided as nesting material.
After parturition pups were weighed on days 0, 7,
4, 21 and 28.

Housing:

Females were housed in cages (40x20x18cm). All
rats were maintained under 12:12 hr reversed day/
night cycle and relative ambient temperature of
20- 25c. relative humidity was between 50- 70%.
Commercial rat diet and water were available ad

libitum.

Experimental design:

The animals were divided into four equal groups
cach contain 16 females and 4 males. The first
group (I) was served as control untreated group:
the last three groups (11, 1T and 1V) were daily in-
tramuscularly injected with different doses of in-
domethacin (Sigma- Aldrich, Milan, Italy) (0.5, 1
and 2 mg/kg body weight) respectively for two
weeks after one week from service (Tawfek, et

al., 1996)

Animals' groupings, dose of indomethacin and

route of administration are summarized in tablc 1.

Table (1) showing animal groups, the number of females and males in each group, dose
of indomethacin, rout and time of administration:

Groups | Number | Number of | Number of Dose of Route and time of
of females males indomethacin. administration
animals. Mg/kg
1 21 16 4 Control
Il 21 16 4 0.5 Daily Intramuscular
11 21 16 4 1 Injection for 2 weeks
v 21 16 4 2 after | week post
service

Behavioural measurements:

Females in each cagé were observed daily just before parturition and then for 15 days
following parturition. Two times of observation were chosen at 8 A.M. and 2P.M. for each
period 15 minutes were taken in observation (30 minutes for each dam daily), each
observation was instantaneous and a note was made, cither whether dams were in or out of the

Vet.Med.d.,Giza.Vol.52,N0.4(2004)
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ing). The following parameters Were observe
and recorded according to Mervat and Jakeen

(1993).

Nest building:

Nest building behaviour, resulting in an organized
nest arises shortly before parturition and continu-
ous for the first two weeks of litter care, then de-
clines and disappears. Nest buildings were classi-
fied into four grades, excellent (+3), good (+2),
fair (+1) and poor (0).

2- Physical contact:

Based on five scales, four points if the darh'was in
contact with all pups (excellent), tlhll-’ee pomts if
the dam was in contact was in contact with all
Pups except one or two (good), two points if the
dam was in contact with three pups (fair), one
point if the dam was in contact with only one pup

or two pups (poor) and no points if she wag i
contact with any of them,
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range
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stray (good), tWO points if the young o
grouped into two piles (fair), one point if there
was one pile and two Of three strays (poor) and p,

point if the pups were scattered.

4. Nursing behaviour (posture and time);

Nursing behaviour was recorded on bases of four
scores. Score four (excellent), the dam is in nurs-
ing posture, score three (good), the dam was in
partial nursing posture, score two (fair) the dam
was not in nursing posture, but was relaxed or
sleep on her side or she was in partial nursing
posture, but actively eat or drink and score one
(poor or non), the dam was not in nursing posture

and moving about the cage. Nursing time was

~also recorded in minutes.

Performance of newly born pups:
Growth rate during the first 4 weeks of life.

Development of pups (fair growth, teeth eruptio®

and opening of ear and eye).

Hematological studies:

wiagd samples were collected from the dam short-

¢
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ly after parturition on anticoagulant for hemato-
logical profile, determining total erythroeyltic
(RBCs) count, total leucocytic count, differential
leucocytic count, packed ccll volume (PCV) and
hemoglobin levels (Hb%) according to methods

described by Natt and Herrick (1952).

Histopathological studies:

Specimens from liver, kidney, brain and testis
were taken directly after scarification of examined
animals (parturated females as well as males).
The samples were fixed in 10% neutral buffered
formalin, dehydrated in alcohol, cleared in xylene

and embedded in paraffin. 4-6u thick sections

were prepared and stained with Hematoxylin and

Eosin according to Bancroft et al (1996).

Statistical analysis:

Data obtained from the determined behavioural
and hematological parameters are presented as
mean + standard deviation. Significance of the re-
sults was evaluated by using student’s test be-
tween control and treated groups according to

Parker, (1979).

RESULTS

1- Behavioural measurements:-

Table (2): Incidence of maternal parameters in parturient female rats

1

Physical Nest building | Retrieving | Nursing post. Nursing time | Cannibalism
Gp. contact J
1“.W znd_ 1“. znd. lst. 2nd l“. znd lsl' 2“d.wk 0 . \ :
k| wk| wk wk| wk| wk wk| wk| wk ——
177 [ | 75° 671 80| 70| 78| 677 94| 53° 0
o8l 230 | 2a3| 32| 238| 29| 36x| x41) +7| 13 |
1m|68 |53 67° 58] o8] 58 66| 54| 17| 34 0
£2.4 | £3.2| £2.3 06| 32| 15| 230 37| M| *12
III | 57 46 17° 52 60 32 50| 29°| 53 2.9° 0
2.1+ | ¥2.5| £1.4 £22 | 27| £1.8| 24 £2.9]| =11 0.8
v 0 0 0 0 0 0 0 0 0 0 100

Means + (SEM) with different letters within each column are significantly different at

(p<0.05).
I= control

Vet.Med.J.,Giza.Vol.52,No.4(2004)

1= 0.5-mg/ kg bw

[1I=1 mg/kg bw

[V=2mg/kg bw
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Table (5): The effect of indomethacine on haematolo

. 0 .
Table 3) Physwnl pert —=" Tecth W
T Fur gromth e (48)
~GrouD | Opening (day) erup-
car (42Y) ,-gmx’]L YL
| 8 0. .-
Ny 304 405 | 1320
1 /_},fﬂ——’/——’"{"’ 9+0.3
L e [ 9203 g | 14403
r Ly "’:—./L_/‘_;_,/___,_,'.-————;_—«——"" '
. —— . ieally differences between the groups for the physical
SEM) there ar¢ no statistically di
i . rformance of the pups-
Table (4): Body weight of pups-
— And d 7 1 |
Atbinh| 1 week 7 week | 3 week 4™ week
50£05| 8.1 1.1 16.8+2.9" 18.3+2.2" 23.8+1.6°
| : b
Il 59+04 7.1£0.9 9.5+1.8" | 12.4+1 3 ! 20.5¢1.4 b
I 16202 532077 88£2.1 5T 11.7£1.5 19.3£1.3
v 3 . . - -

Means + (SEM) with diffcrent letters within ea

ch column are significant at (p<0.05).

ical parameters of rats:

Group Hb (g%) PCV RBCs W . ,
Cs Differential | i 9
(%) (cell/ul) (cell/ul) v
Lymphocyte | Neutrophil | Monocyte
I 12. *
2.1£1.5" 142407 | 18300424 | 10640£03* | 644322 3242.1°* 4+0.6
11 11. | . I
3213 |44+1.3 | 16200£2.1 | 11400+ 1.5 | 6243, 32426 6+ 0.8
I 10.6x 1. . N
3 |46£11) 15600 +1.8 | 12000+ 1.7 | 5849 4 36+3.4
: : 6+ 0.8
v b
7.9 204° | 46+ 1.5 | 12.35041 2® 12110 +1.9°
9° | 544214 38+3.6° 8£0.7 |
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Histopathological results:-
The most prominent histopathological alterations

2- Haematological results:-

The measured hacmatological parameters includ-

ing Hb%, RBCs count and lymphocytes% of rats — were obscrved in liver, kidney, brain and testis.

belong to group IV were significantly decreased

whereas the total WBCs count as well as neu- Liver:-

trophils % were significantly increased. While, This study revealed dose- dependant histopatho-
groups I and 1 showed no significant changes in  logical changes in the liver of treated rats when
all measured hacmatological parameters as pre- compared to control. Liver of rats from group 11
sented in table (5) (0.5 mg/kg body weight) showed mild changes
confined as granular degencration of hepatocyles,

. (1): Liver of indomethacin treated rat from group 11 showing congested hepatic sinusoids as well as vacuolar degener-

ation of hepatoeyies (arrows) (H&LE X100).
Fig. (2): Liver of indomethacin treated rat from group IV showing Kupffer cell activatior and portal infiltration with mon-

) onuclear cells (arow) (H & I X 100).
£. (3) Liver of indomethacir. treated rat from group 1V showing focal area of hepatic necrosis associated with mononu-

clear cells infiltration (arrow) (H& [3 X400).
g. (4): Kidney of indomethacin treated rat from group IT showing marked congestion of the glomerular wfts (arrows) (H

& EX 100).

Vet.Med.dJ.,Giza.Vol.52,No.4(2004) 523
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Fig. (9): Brain (cercbellum) of indomethacin treated rat from group 1V showing marked meningeal hemorrhage associated
with dilatation and congestion of the meningeal blood vessels (arrows) (H & € stain X 100).

Fig. (10): Brain (cerebrum) ol indomethacin treated rat from group IV showing focal hemorrhage (arrow) (1 & B X400).

Fig. (11): Brain (cerecbrum) of indomethacin treated rat from group IV showing demyclination of some nerve fibers (ar-
rows) (I & E X100).

FFig. (12): Testis of indomethacin treated rat from group 1 showing congestion of intertubular blood vessels (arrow) (11 &
L X 200).

Fig. (13): Testis of indomethacin treated rat from group I showing focal interstitial hyperplasia (small arrow) as well as
cdema (large arrow) (H & E X 200). '

Fig. (14): Testis of indomethacin treated rat from group 1V showing marked destruction and nccrosis of spermatogoncal
and sertoli cells lining the scminiferous tubules (arrow) (H & E X200).

Vet.Mced.d.,Giza.Vol.52 N¢.4(2004) 5
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observed (Fig. 5). Focal interstitial nephritis was
noticed in some examined cases (Fig. 6). Kidney
of animals treated with high dose of indomethacin
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and dilululiqn of Bowmanis space (Fig. 7). The
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DISCUSSION

The nest has functional value in that young were
pa'cked together in the nest, thus helping to main-
t:m bod?/ warmth and enhancing survival value of
;pf; :izecms (l.)enebcrg et al., 1969). These artrical
o :3 | Erlteiqullre more protection since they are

vely naked, and mother sitting above

the youn
g to form h
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indicated a significant difference between groups
1, 11 and IIT at (P< 0.05). These results were in
agreement with the findings of Gilbert et al., 2002
who recorded that indomethacin treated pigs
showed less nest building than controls between |
and 5 hrs after injection, during which time they
were mostly inactive and lay down for longer than
controls. He suggested that indomethacin treat-
ment reversibly and specifically inhibits procine
pre-partum nest building by mechanism that may
involve endogenous prostaglandin F2 alpha syn-
thesis inhibition but is independent of circulating
oxytocin, cortisol and progesterone concentra-

tions.

Physical contact is needed for direct contact with
young establishment of post-partum maternal re-
sponsiveness and survival of neonate (Findley,
1966, Jakubowski and Terket, 1986 and Mervat
and Jakeen, 1993). From the results in table (2), it
is found that the control group had the highest
score percent of physical contact during Ist and
2nd weeks (77, 65%) respectively. The statistical
analysis manifested no significant difference be-
tween groups. These findings were in agreement

with those of Bridges, 1984 and Robert et al.,
2001.

Pup retrieval behaviour is regulated by multisen-
sory processes and can be considered as a chain
of motor response elicited by a variety of stimuli

emanating from female and/ or pups which pro-

Vet.Med.J.,Giza.Vol.52,No.4(2004)

motes orientation, attention and arousal (Stern,
1990). The initial stimuli induce proximity of dam
and pups and perioral trigeminal stimulation elic-
its the retrieval and grouping of the pups in the
nest (Stern and Kolunie, 1889 and Stern, 1990). A
varicty of factors can affect pup retrieval behavi-
our, including 'pharmacological and environmen-
tal manipulation of mothers or pups (Giodano et
al.,, 1990 and Mamm et al., 1990). The present
findings clearly demonstrate that, the dams of
group I showed also the highest score percent of
retrieving behaviour during 1st and 2nd weeks
(80, 70%) respectively, while statistical analysis
showed no significant difference among groups
during 1st and 2nd weeks. It has been suggested
that time spent in nest by dams is mainly regulat-
ed by heat proc_luction by the dams as she crouch-
es over pups (Lean et al., 1978). In addition, as
cited by Stern and Lonstein 1996, the heat flow
between dam and litter occurs only from dam to

pups and not vice versa as proposed by Lean et
al., 1978.

The results indicated that the dams of control
group showed the highest nursing behaviour (pos-
ture and time) toward their pups during 1st and
2nd week and statistical analysis revealed that
there was a significant difference among group |
and groups II and 1II (at P < 0.05) during 2nd
week. It was also found that group I consume a

longest time for nursing their pups than other
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CamScanner


https://v3.camscanner.com/user/download

p Ja-
crvat and
groups during Ist and 2nd week. M
keen, 1993 indicate
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s Process
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crouching posture, at

rong pups-
would give healthy and strong pul

suckling, o
R X Al Y
Moltz 1975 described the mother crouching

i ¢ 2 e her mammary re-
young In such way to €Xposc her mé

gion and adjusts her posture allowing attachment
- with nipples and remains entirely passive (o Sus-
{ain attachment. Concerning cannibalism, this be-
haviour is.not known with certainty but maternal
hormones imbalance may play an important role
(Schardein, et al., 1978). Group IV that was in-
jected with 2mg/ kg body weight showed 100% of
cannibalism to their pups shortly after birth and
didnit perform any maternal parameters. This con-
firmed by the histopathological findings in the
brain of those animals (group IV), which showed
marked meningeal hemorrhage, associated with
- dilatation and congestion of the meningeal blood
vessels. The cerebrum showed focal hemorrhages
and neuronal degeneration as well as demylina-

tion of some nerve fibers was noticed.

The most important physical parameters were
demonstrated in tables (3 & 4), table (3) showed
no statistically difference between the groups for
physical performance of the pups. It was found
that the average body weight of pups from group |
‘ from birth till 4th week of age was the highest anq

there was significant difference among  groups

during 1st; 2nd and 3rd weeks of life. It wag
A sug-
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gested thal higher body weight of pups mjy be

due to more time spent nursing by dams of grou,

| compared 10 other dams of groups II ap4 n
This findings was disagree with that of Loudop, o
al.. (2003) who suggested that indomethygi, i
only (ocolytic drug proven to delay delivery be.

yond 37 weeks.and to reduce the incidence of low

birth weight. The rapid onset of maternal behay;.
our in newly parturient rat is stimulated in pary,.
ration, by the hormonal changes accompanying
pregnancy. The parturient female displays ful)
complement of maternal behaviour at birth and in
some cases before parturation (Rosenblatt 1967
and Slotnick et al., 1973). Bridges and Ronsheim
1990 demonstrated that the rapid onset of mater-
nal behaviour induced by steroid treatment in vir-
gin rats could be delayed by the systemic admin-
stration of non-steroid treatment, which suppress

endogenous prolactin receptor secretion.

In the present study, groups II and III showed no
significant changes in all measured haematologi-
cal parameters. These findings agreed with Ando-
Nova, et al., (1998) in that indomethacin did not
significantly influence the haematological param-
eters. Also with Villegas, et al., (2002) who con-
cl%lded that all the haematological parameters 0b-
tained after administration of NSAIDs for 14 and
28 days were' in the range of normal values,
mf?anwhile, in thijs Study the animal group treated
With high doge of indomethacin showed signifi-

cant variati ; .
ariation in their hematological parameters:

Vet.Mm
ed.J..Giza.Vol.sz.No.4(2004)
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This may be attributed to the usage of high dose

of the drug.

From histopathological point of view, in this in-
vestigation, the liver showed dose- dependent his-
lophlhological changes. Group II showed mild
changes confined as granular degeneration of hep-
atocytes, congested central veins and hepatic sinu-
soids as well as Kupffer cell activation. In addi-
tion, prominent hepatocellular vacuolations was
observed in liver of animals from group III. In the
fourth group the changes seen were more severe:
there were portal infiltration with mononuclear
leucocytic cells as well as multifocal areas of he-
patic necrosis associated with mononuclear cells
infiltration. Those changes were similar to that
described by Tawfek, et al., (1996) and with Has-
sounah et al., (1995) who described that indo-
methacin treatment led to distortion of hep-ati'c
cell arrangement as well as marked cellular infil-
tration and congestion. They claimed that those
changes could be attributed to the toxic cffect of
indomethacin, inhibition of prostaglandins and
weakness of the immunological cells of the liver.
Although, the association of NSAIDs with liver
disease is poorly documented and reports on he-
patic injury have ranged from insignificant and
transient liver enzyme elevation to severe and flu-
minant hepatitis (Manoukian and Carson 1996).
The toxic effect of anti-inflammatory drugs on
hepatocytes may be caused by drug- induced mit-

ochondrial_ impairment together with a futile con-

Vet.Med.J.,Giza.Vol.52,No0.4(2004)

sumption of nicotinamide adenine dinucleotide

phosphate (NADPH) (Bort, et al., 1999).

Kidney is another organ affected by the toxic ef-

fects of NSAIDs (Palmer, 1995 and Clive and

Stoff 1984). It is known to be an important target
organ for the untoward effects of NSAID, which
can produce uanc. reversible or permanent effects
(Brune, and Lindner 1992; Abromson, and Weiss-
mann 1988; and Kappus, 1986). The NSAIDs ad-
versely change the kidney functions as during
their metabolism the number of reactive oxygen
species can be increased. These products induced
prooxidative damage in renal tissue (Gokcimen,

et al., 2001 and Gokcimen, et al., 2000).

In this investigation, the renal tubular epithelium
showed different necrobiotic changes with dark
pyknotic nuciei accompanied with eosinophilic-
flocculated renal casts in some renal tubules as
well as focal area of renal hemorrhage were ob-
served. Marked shrunken and atrophied glomeruli
were also noticed. This results were in agreement
with Hemieda and Abdel- Hady (1998) who
showed renopathy displayed shrunken and atro-
phied glomeruli and degeneration of the epithelial
lining the convoluted tubules and with Hassounah
et al., (1995) in that indomethacin caused marked
congestion and cellular infiltration. Moreover,
Mahmoud et al., (1994) investigated that indo-

methacin induced certain destructive alterations in
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f the kidney cells and tissuc
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They added that, in the re

re dilated and their lumina
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were filled with flocculent materi

" animals 1r g I
In this study. testes of animals from group

showed congestion of intertubular blood vessels
as well as slight degeneration of spcrmalogoneul
cells. Sections from group III revealed intertubu-
lar edema with homogenous eosinophilic edema-
tous fluid.between the seminiferous tubules ac-
companied with focal interstitial hyperplasia In
addition, marked destruction and necrosis of sper-
matogoneal cells was observed in animals from
group IV. The present results were in agreement
with Rahmy and Ramadan (1998) who concluded
that the usage of indomethacin could induce vari-
able dose and time dependant deleterious effects

in the testicular tissues and consequently, it lead

to suppression of spermatogenesis, thus affecting
the fertility.

IN CONCLUSION

This study claimed that the usage of indomethacin

could alter the expression and delays the rapid on

set of maternal behaviour a5 well as induced del
e_

lerious hislopatho]ogical changes in different ¢
. l.—
gans (liver, kidney brain and
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