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The Change of Food Intake in Morphine Treated Rat
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ABSTRACT

The effect of morphine on food intake on freely
fed Sprague —Dawley rats was examined. Opiate re-
ceptor binding assay was used to investigate the

possibility of the opioid system involved in food
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intake regulation of normal rats.

When rats were treated with 5mg morphine per
kg body weight, subcutaneously, the food intake of
the rats for the first 2 hours was increased 125% of
the control rats. The effect of morphine on food
intake of male and female rats were greater when

the morphine was injected at 10:00 a.m. than that
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in the rats administered the morphine at 4: 00 p. m.
The morphine effect was not significant in older
rats and female was more responsive than male rats.
In morphine treated rats, opioid receptor density
has exhibited 33% reduction as measured by the SH
—naloxone binding assay with whole brain homo-
genate,

These results indicate that the increase of food
intake by morphine for 2 hours after the injection
may be mediated through the opioid system in rat

brai:

INTRODUCTION

The daily or weekly food intake of animals
maintained on a diet of homogenous composition
under constant ambient temperature is relatively
consistent. The existence of regulation of food in-
take, both short term and long term has been reco-
gnized for long timel) Homeostatic controls, ‘such
as glucostatic, lipostatic, thermostatic and gastroin-
testinal control are the classically discussed area
of concern in food intake regulation. The ho-
meostatic hypothesis often suppose the existence
of a reference value in the regulated wvariable
compared. Nonhomeostatic theories, such as ecologi-
cal, psychological and computable theory assert that
the primary control of food intake originate in the
configuration of the environment and the genetic
adaptation. It seems, however, that the simplistic
explanations such as dual centers in the brain or
primary control by a single organ such as the
stomach or liver can not satisfactorilly explain the
multiplicity of signal and sites involved in the con-
trol of food intake,

Since the relatively recent discoveryof endogeno-
us opioid peptide with opiate like activity? in the
central nervous system, considerable research has
been processed toward identifying physiological
roles of the opioid peptide, such as central regula-
tion of respiration®’, analgesia®’®) nociception and
neuroendocrine regulation and complex mood and
behavior®™®) regulation of cathecholamine synthesis
and gonadotropine regulation!®) Margules!’ first

hypothesized that the opioid system may be invol-
ved in the regulation of food intake. The evidence
supporting this suggestion has come mainly from
investigation of the effect of opiate antagonist. Se-
veral studies have shown that the opioid antagonist
naloxone reduces the food intake of freely fed
animals as well as food deprived animals!?1®Sych
suppressing effect of naloxone on food and water
intake in rats has been shown to be mediated th-
rough effects at opiate receptors'®’”’1®  Therefore,
the administration of exogenous opiate would thus
be expected under certain condition to induce food
and water intake, Several studies have shown that
morphine can increase food and water intakel®2217
and injection of A—endorphine into the intracere-
broventricle can induce eating??) And stabilized
enkephaline analogue ( Rx 783030 ) and other agonist
ethylketocyclazocin induced food and water intake
of freely —fed rats??)

The present study was carried out to investigate
the effect of opioid . agonist, morphine, on food
intake in freely —fed rats The change in food intake
of these rats when administered with morphine has
been further investigated directly with the change
in 3H-naloxone binding sites density of the rat

brain.
MATERIALS AND METHODS

Male and female Sprague —Dawley rats weighing
174-320g were used in this study. Animals were
housed individually in wire mesh cages and main-
tained with standard pellet and tap water.

Experiment I: morphine effect on food intake

1) Effect of various levels of morphine on food
intake

‘Male Sprague —Dawley rats were randomly allo-
cated to four experimental groups of 7 rats each.

At the beginning of the experiment, control group
was intraperitoneally  injected with 0.9% saline
solution and the experiment group animals were
injected with morphine hydrochloride subcutaneously
at one of three dose-3,5 or 10mg/kg body weight.
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Carefully preweighed foods were given to rats
immediately after injection. The quantities of food
consumed were measured for 2, 4, and 6 hours
after the start of the experiment which was begun
at 10: 00 a.m.. The spilled foods were also collected
from each cage, weigheci and taken into account in

calculating food intake.

2) Effect of morphine administered at different
time of a day on food intake

We wanted to know the effect of morphine on
food intake at different physiological state, so we
injected morphine at different time (10:00 a.m., 4:
00 p.m.). We selected those times for 4:00p.m. as
feeding time and 10:00 am. as non—feeding time
Male and female rats were randomly allocated to
eight experimental groups of 7 rats each.

Control group was intraperitoneally injected with
0.9% saline solution. Experimental group animals
were injected with morphine hydrochloride subcu-
taneously at dose of 5 mg/kg body. weight The
experiments started by injecting the morphine at 10
:00 am and 4: 00 pm. The food intake were mea-

sured by using the same method as described above.

3) Morphine effect on cumulative food intake of 5
weeks, 10 weeks and 15months old male and fem-
ale rats

We wanted to know the morphine effect on food
intake depending sex and age. Therefore, we grou-
ped the rats into three, that is pre—puberty, post
—puberty and post-menopouse rats. And, male
and female rats were randomly allocated to 12 ex-
perimental groups of 7 rats each.

The control groups were, intraperitoneally, injec-
ted with 0.9% saline solution and the experimental
group animals were injected with morphine HC,
subcutaneously, at dose of 5mg/kg B.W. The mor-
phine was administered at 10:00 a.m. and the food
intake was measured for 2 hours after injection as
described previously.

Experiment II: Morphine effect on opiate receptor
binding in vive

Sixteen animals ( 4 group ) were administered with
morphine ( 5mg/ kg B.W. } or 0.9% saline solution at

10:30 am and 4: 00 pm. All subjects were sacri-
ficed by cervical dislocation after an hour from the
injection and their brain were rapidly removed 24’
For whole brain opioid binding assay, the cerebel-

lum which is devoid of receptor activity?®

was ex-
cised. Each sample was homogenized in 0.95M Tris
HCI buffer of pH 7.4 and homogenate was diluted
to 110 times of tissue with the cold Tris HCI buffer,

The method of Pert & Snyder®’?”’ was used, for
opiate receptor binding assay. [N-allyl-2,3- 3H—-
naloxone( final concentration 5nM ) purchased from
the Radiochemical Center, Amersham, was used as
opiate ligand. Radioactivity was determined by liquid
scintillation spectrometry at a counting efficiency of
32%.

Brain protein content was measured in triplicate
for each sample by the method of Lowry with bavin
e-serum albumin as standard?’

Means of morphine treated groups were compared
with that of the control group using student t—test?®]

Cumulative Food Intake{g}

4 3
Time after injection (hours)

Fig. 1. Effects of morphine on cumulative food
intake of freely fed rats during a 6 hours
period after injection.

( Values present Mean+S.EM., n=7 for
each group, B.W. 220 -271g, male rat) Each
histobar represents mean cumulative food
intake for : Omg/ kg, : 3mg/ kg,
: bmg/ kg, : 10mg/kg. Vertical
lines indicate S.E.M.. Asterisks indicate
points that are significantly different from
control.
* P(0.025, =*+ P<0.005.
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Table 1. The effect of morphine 5m§/ kg) administered at different g)enod of a da (10:00 am., and 4: 00

p.-m. } on food intake o
174 --235¢g ) for 2 hours

male and female rats(n=7 for eac

group, ma.le . W.:231 320, female B.W.

Food intake( g)

Ihjection time

Male Female
Control  1.392+40.25 C 0984-0.49
. . (180% ontrol 20982049 22494
10:00( am. ) Morphine 2.513+-0.37 Morphine 4.7104-0.45
Control  4.415+0.69 Control  3.866+4-0.54
. { 75%) . x (136%)
4:00( p.m) Morphine 3.292+-0.38 Morphine 5.284+0.35

Values represent mean+S.EM.

« PC 0025 *x P<0005

{ ): Percent values in parenthesis represent the ratio
that of contol group.

RESULTS AND DISCUSSION

The effect of morphine on cumulative food intake
up to 6 hours in the normally fed rats is shown in
Fig. 1. The increase in food intake of the morphine
treated rats continued for the first 2 hours,  There
was statistically. significant effect of morphine at
two lower doses({3mg/kg BW., 5mg/kg BW.) on
food intake for 2 hours after the administration, The
average food intake of the morphine treated rat(3,5
mg/ kg ) were 3.38+0.57, 2.64+0.36 (mean+SEM.) as
compared to 1.639+0.590 of the control group for
2 hours. Morphine at dose 10mg/kg didn’t cause a
significant increase in food intake. The food intake
of morphine treated rat decreased with increase in
dose level of morphine. Sanger!?’? has shown that
the morphine effect on food consumption was sig-
nificantly greater when measured for two hours
after the injection, but no such response was obser
ved when measured for an hour after the morphine
administration and the lower dose was significantly

more effective than the higher one. By 6 hours
after injection, cumulative food intake was substan-

tially below control in animal injected with 3, 5,
and 10mg/kg B.W. However, Simantov?®’ reported
that enkephaline and opiate content{ morphin) after
acute morphine( 15mg/kg B.W.) injection reached

a maximum within an hour.

of the food intake of morphine administered group to

Table 1 shows that the morphine effect on food
intake of rat when administered at different time of
a day. The effect of morphine injected at 10:00 a.
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Fig. 2. The effect of morphine(5mg/kg) and food
intake in male( B'W.: 231 -303 ) and female
( BW.: 174 -210 ) rats for 24 hours after mor
phine administration.
( Value presents Mean+S.EM., n=7 for
each group) These data are presented asa
percent of the control level of food intake
in order to facilitate comparisons of mor-
phine effect.
*P(0.025, *+ P (0.005.

—316—



~The Change of Food Intake in Morphine Treated Rat —

m. on food intake in male and female rats was
250 greater than that in the rats received the morphine
at 4:00 p.m.. It has been reported that opioid acti-
vity in human plasma and monkey cerebrospinal
3 20 fluid ( C.S.F. ) has a diurnal rhythm. Wesch® showed
§ . by radioimmuno assay that met-—enkephaline level
% \\\ increased significantly almost twice in the afternoon
E 150 > (15:30). The present study is in good agreement
E; with previous reports33!)
H Fig. 2 presents the effect of morphine on cum-
é 100 lative food intake in male and female rats for 24
g hours, Effect of morphine on food intake in female
:.i rat was greater than that of male rat, but such
£ ® morphine effect in female didn’t continue for 24
hours.
The effect of morphine on cumulative food intake
o

) up to 2 hours in male and female rat of different
Swaeks 10 weeks 15 months

. ages is shown in Fig. 3. The morphine effect on
Fig. 3. The effect of morphine(5mg/kg) on food . . .
intake ( percent of saline baseline }Jof male food intake in both sexes of 5 weeks old was simi-
and female rats with 5 weeks, 10weeks,and

15 months old for 2 hours after morphine lar, but the morphine effect in female matured rats

adrlninistration( n="7 fper group) was more effective than that of male matured rats.
ma t mal t. . .
* pe< 6?0’25, s P¢ 0~0f ::**rzij ¢ 0.005. Kato3® showed that the effect of opiate might be

Table 2. Opiate receptor radioactivity of male rat brain. It was obtained 1 hour after the injection of mor-
phine( 5mg/kg body weight)at 10: 30 am

Body weight Brain weight  total brain protein cpm/mg protein 3H-naloxone bound
(g) (g) (mg) (fM/mg protein )
Control group 311.2+5.1 1.423+0.027 78.760+1.048 1177.7+65.8 32.17+1.80
I;Arzz‘;}une treated 308.7+7.6 1.632--0,058 92.139+1.883  794.64-25.60 21.7140.19

Values represent Mean+S.EM.

Table 3. Opiate receptor radiobinding activity of male rat brain obtained 1 hour after the administration of
morphine { n=4 for each group, triplicate run)

Administered time treatment 3H - naloxone bound ( fmol/ mg protein )
Control 3217+ 189
10:30(am. ) ) - (67%)
Morphine ( 5mg ) 21.71+0.19
Control 30.36 + 1.58
4:00(p.m ) *
Morphine ( 5mg ) 23,44+ 1.14 (77%)

* P¢0.01, compared with the control group.
*  P(0.005 compared with the control group.

Percent values in parenthesis represent the ratio of radiobinding activity of morphine administered group
to that of control group.
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sex —related as morphine administration decreased
the content of cytochrome P—450 and the hydroxy-
lation of testosterone and progesterone in male rats
but not in female. Morphine effect on cumulative
food intake decreased with age( Fig. 3).

Table 2 shows that body weight, brain weight,
total brain protein, cpm/mg protein and opiate rece-
ptor radiobinding activity of rat brain which treated
with morphine at 10:30 am.. Table 3 shows opiate
receptor radiobinding activity of rat brain which
treated with morphine at two different time. This
decrease of 3H - naloxone binding to opiate recep-
tor in morphine treated rat brain may indicate
that the exogenous opiate agonist morphine has oc-
cupied the endogenous opiate receptor binding
sites leaving less binding sites for the H-naloxone.
And decrease of 5H-nalozone  binding of rat
brain obtained an hour after the administration of
morphine at 10: 30 a.m. was greater than that at 4
: 00 p.m.. When these data are compared with those
of expreiment I, it seemed that the effect of morphine
on food intake may be mediated by means of effect

on opiate receptors.

SUMMARY

The effect of morphine on food intake in freely
fed Sprague-~Dawley rats was examined. Opiate
receptor binding assay was used to investigate the
possibility of the opioid system may be involved in
food intake regulation of normal rats.

1) The lower dose(3mg, 5mg/kg BW.)of mor-

phine was more effective than higher one (10mg/kg-

BW. ).

2) The morphine effect on food intake of female
rats was greater than that of the male rats.

3) The effect of morphine on food intake was
greater when the morphine was injected at 10: 00 a.
m. than that in the rats administered at 4:00 p.m..

4) In morphine treated rats, opioid receptor den-
sity has exhibited 339 reduction as measured by
the 3H -naloxone binding assay with whole brain
homogenate. These results indicate that the increase

of food intake by morphine for 2 hours after the

injection may be mediated through the opioid sys.

tem in rat brain.
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