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EFFECT OF LEAD ON ANOREXIA AND BODY WEIGHT IN ALBINO RATS
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Abstract ; Rats exposed to lead (lead acetate) in doses of 0.2 and 0.5 mg/ml in drinking
water for a period of 90 days showed mild to moderate changes in food consumption com
pared to control group. Drug interactions in lead exposed rats with metoclopromide, atropine
sulphate, propranolol, cyprohepladine and mepyramine maleate when administered intraperi
toneaUy caused -30 to +30 percentage variation in food intake indicating the influence of
adrenergic, serotonergic and cholinergic neurotransmillers with no change in mean body
weight of lead treated rats.
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INTRODUCTION

People are simultaneously exposed in varying
degrees to lead in food, drinks and in air as well as in
a number of other sources (1). The most serious effects
of lead poisoning are damage to the central nervous
system. At high levels of lead exposure, neural (brain)
damage results as stupor, convulsion/coma and may
cause irreversible damage, encephalopathy and
degenerative diseases of the brain (2,3). Children are
known to be more susceptible to lead poisoning for a
wide variety of reasons, resulting in the impairment of
cognitive and behavioural functions (4,5).

Drugs and chemicals have widely been used in
the study of food intake as they are known to cause
hypo-hyper; or both effects depending on the experi
mental conditions (6). The investigations on the
regulation of food intake were centred around two major
syndromes of abnormal feeding; ventromedial
hypothalamic hyperphagia (7) and lateral hYPQthalamic
aphagia (8). Thus conceptual bilateral "satiety centre"
in ventromedial hypothalamus and bilateral "feeding
centre" are known (9). Here neural and chemical inputs
of nutritional status of the animal are perceived besides
receiving information from peripheral sources and other
regions of the brain (10). Specific neurotransmitters
are believed to bear links while transmitting various
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types of informations to the appetite centre and thus
neural regulation of food intake is effected. Alfa
adrenergic receptors control feeding in the medial
hypothalamic region while p-adrenergic and
dopaminergic receptors in lateral hypothalamus can
suppress feeding behaviour (11, 12). Serotonergic (13,
14) and cholingergic mechanism (IS, 16) also influence
food intake. Extrahypothalamic areas including frontnl
lobe, thalamus, mamillary region, periaqueductal gray
matter of brain-stem, amygdala are linked with
hyperphagia while aphagia and adipsia can be apparant
under lesions in globus paUidus, mid brain tegmentum,
substantia nigra and amygdala (IS, 16). It is henceforth
planned to observe influence of lead on food-intake,
body weight and operant behaviour and also lead
exposed rats responding to neurotransmitter mimetic
drugs.

METHODS

Fifteen male charles foster albino rats of 5-6
months old, divided in 3 groups were reared in uniform
climatic and animal husbandry conditions and housed
separately for food intake in an 1 h/day schedule instead
of 24 h ad libitum (17). Control group received normal
tap water while test group I and II received lead acetate
0.2 and 0.5 mg/ml per se in drinking water. Food
offered was only bengal gram for a period of 90
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days. Drugs metoclopromide (specific peripheral
dopaminergic blocker), cyproheptadine (serotonergic
blocker) mepyramine maleate (specific histamine

l
blocker) atropine sulfate (muscarinic cholinergic
blocker) and propranolol (specific ~-adrenergic receptor
blocker) were administered intraperitoneally one hour
prior to the experiments in the doses of 10 mg, I mg, 1
mg, 2 mg and 10 mg/kg body weight in the control
and test groups. The emphasis had been to expose
consistantly to lead at low docses over twelve weeks
and to evaluate daily food intake in rats which received
tap water, lead and drugs alone (control) and drugs
and lead (test groups I and II).

Statistical analysis: The mean food intake (MF!)
as g!lOO g body weight in control, lead and drug treated
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groups were dctermined. The mcan average
(comparative) was calculated in all the groups.

RESULTS

Rats exposed in drinking water containing 0.2
and 0.5 mg!ml lead acetate showed mild to moderate
changes when compared to control (Fig. I, Table I) in
respect of mean food intake on different days. The
rcsults present no significant change in the anorectic
activity.

Anorectic activity and the drug interactions:
Metoclopramide (10 mg/kg) , cyproheptadine (I mg!
kg), atropine sulphate (2 mg/kg), propranolol (10 mg!
kg) and mepyramine melate (1 mg/kg) failed to produce
any significant change in test group I and II when
compared to control group (Fig. 2, Table II).

TABLE I: Chronic effect oflead 0.2 and 0.5 mg/ml in drinking watcr in 23 hr fastcd rats. Mcan food intake (Mean ± SO)

Meanfood intake ng/JOO g b wt ±S.D.

Group

15 30

Days

45 60 75 90

Control

Lead 0.2 mg/ml

Lead 0.5 mg/m1

9.34±1.82 8.11±2.19

8.32±3.9 5.95±2.32

9.23±1.89 8.06±1.94

9.04±1.09 9.4l±3.01 9.52±1.l8 10.56±1.79 7.80±1.13

8.14±2.92 7.53±2.99 8.75t1.49 8.07±1.98 6.54±1.06

9.84±2.36 7.54±1.30 8.30±2.11 8.50±1.40 6.84±1.l4

P =<0.05 (Thc successive mean values were compan~d by paired 't' test)

TABLE II: Effect of drugs and its interaction in chronically orally lcad (0.2 and 0.5 mg/ml in drinking water)
treated rats on mean food intake (M.F.I.) (Mean ± S.D.).

Groups (M.E./.) ingllOO g b wt/Ral/hr

Name ofdrugs and its ip

Metoclopramide
10 mg/kg, ip

Cyproheptadine
1 mg/kg, ip

Mepyramine
1 mg/kg, ip

Atropine sulfate
2 mg/kg, ip

Propranolol
10 mg/kg, ip

Control

6.77±I.8

6,48±1.08

7.75±1.09

8.64±0.64

8.32±1.22

Lcad
0.2 mglmi

(Test group /)

8.34t2.76

5.17±2.39

8.20±1.28

7.28±1.80

8.90±1.63

Lead
0.5 mglml

(Test group 1/)

6.43±2.76

6.57±2.83

8.36±1.51

7.01±3.06

8.74±1.85

NS : Successive mean values were compared by paired 't' test. Comparison done between the control and test groups.



Indian J Physiol Phannacol 1993; 37(2) Effect of Lead on Anorexia and Body Weight in Albino Rals 117

'-'
I

:: 100
'«
0::
"....;

3:
a:i 9.0
E
0'1

a
s;;2
"
C)

Z
H 80
w
:::L
<l:
t
Z
H 7.0
o
o
o
l.J...

Z
<t 6.0
w
2:

5.S

0--0 = A = Control
b-----I1 = B= Lead Acetate 0.2 m9/ m l

~ = C= Lead Acetate O. S mgl ml

810 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
DAYS

Fig. I : Effect of chronic oral lead acetate on food intake in rats. Mean food intake on different day in two doses (0.2 and 0.5 mg/ml)
in g/IOO g body weightlhour in rat. Each point represents the mean of five observations.

Lead and body weight: Rats treated with 0.2 and
0.5 mg/ml lead acetate moderate changes in moving

average of body weight in group I and II when
compared to control group (Table III).

TABLE III: Shows body wl. of control and test group I and IT on different days (Mean ± S.D.).

Group Meanfood intake wt ±S.D. and days

15 30 45 60 75 90

Control 107.00 127.00 125.00 136.00 144.50 150.00 155.55
± ± ± ± ± ± ±

34.97 39.73 38.58 39.77 37.74 32.78 32.44
Lead 196.50 203.75 196.25 193.75 197.85 195.00 206.66
0.2mg/ml ± ± ± ± ± ± ±

91.59 79.98 81.92 74.84 76.91 62.24 62.18
Lead 167.00 180.00 181.00 188.00 187.50 191.50 197.00
0.5 mg/ml ± ± ± ± ± ± ±

48.48 44.17 51.52 79.78 50.40 44.22 43.28

P < 0.05 (The successive mean values were compared by 't' test) Chronic effect of lead 0.2 and 0.5 mg/ml in
drinking water in 23 hr fasted rats (Mean body wt ± S.D.).



118 Amin etal Indian J Physiol Phannacol 1993; 37(2)

o Lead Acetate 0.2mg/ml

/:.',,:,.="] Leod Acetate 0_5 mg/ml

Metaclopramide
10mg/kg i. p.
Cyproheptadine
1mg/kg i.p.
Mepyramine
1mg/kg i.p.
Atropine

2mg/kg i.p.
Propranolol
10 mg/ kg i. p.

A

8

c

D

E

E8A

c
o

t-i 40
u.; 30
:L
c 20

H 10

ar----"--t.'JT'",----r--r--~L.:l--"TI.",.,----.L.¥i-'--'.,

.~ (ilO
g (-)20
~(-)30

~ (-)40
c
Q.J
u
\...
Q.J

0-

Fig. 2 : Percentage variation in mean food intake in g/IOO g/rat and the influence of chronic oral lead acetate (0.2 and 0.5 mg/mt)
and its interaction with drugs metaocloprarnide, cyproheptadine, mepyramine, atropine sulphate and propranolol in 10, I, 1,2 and
10 mg/kg i.p. in raL Each point represents the mean of five observations.

DISCUSSION

A number of pertinent questions related to the
neurobehavioural activity of lead are still largely
unanswered. Among these, the foJlowing are rclevants:
(1) Are subclinical effects of low level exposure to
lead, real or spurious? (2) what is the spectrum of such
effects? (3) How about the their reversibility after
cessation of exposure? (4) Is there a thresh hold for
lead induced neurobehavioural deficit? (5). What are

the mechanism underlying neurobehavioural deficit
associated with chronic low-level lead exposure?

Higher centres for food intake, other than the
ventromedial and lateral hypothalamus also play an
important role in the control of food intake and body
weight gain mechanism. These extrahypothalamic sites
include frontal lobe, thalamus, mamillary region,
amygdala which are linked with hyperphagia while
globus paIlidus, midbrain tegmentum, substantia nigra,
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lower brain stem and basal ganglia are concerned with
aphagia and adipsia (19). Defects in functions of the
nervous system have serious consequences under acute
and severe chronic exposure to lead (6). It is apparent
that both brain and peripheral neural tissues are affected
depending upon morphological and behavioural effects
(2, 5, 6, 20). The behavioural evidence suggest that
behaviour disrupted by hippocampal lesions such as
avoidance, learning radial arm maze and Hebb
William's maze are also disrupted by exposure to lead
(21-23). On the neurotransmitter side, low doses of
lead indicated alterations in several aspects of
catecholaminergic function in the rat brain (24); but in
our study propranolol a specific ~-adrenergic blocker
and metoclopromide a specific peripheral dopaminergic
blocker failed to produce significant anorectic effect
of lead acetate in the test groups meant either it could
be due to insufficient doses of catecholamine blockers
or may be effect on central system. Cyproheptadine, a
specific serotonergic blocker also failed to induce any
effect in lead groups indicating non-involvement of
serotonin. Cholinergic system is also inOuenced by lead
exposure (25) but in this study atropine sulphate (26) a
specific muscainic cholinergic blocker also failed to
affect the cholinergic centres. The mechanism or reason
may be either due to inadequate dose of atropine or
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lead acetate. However, the role of cholinergic mec
hanism in feeding regulations remains to be unclear.
Further, mepyramine maelate, a specific histamine
blocker (HI) had no anorexia in group I and II indicating
the involvement of either some non-specific or cate
cholaminergic mechanism. Neurobiological evidence
relating limbic system lesion and behavioural alterations
have been useful as a guideline in evaluating the result
of neurotoxicity studies involving lead (27) with reasons
to explain why lead causes anorexia and reduction in
body weight. To elucidate the mechanism of action,
how neurotransmitters affect the food intake and body
weight in the lead acetate treated rat deserves further
work in this regard. The present studies indicate
that chronic exposure to lead at the dose levels used
sets in variations in food intake which is either
compensated or like a basement when the cumulative
effects help to develop specific behavioural deviations
and may set decline in normal behaviour of food intake
etc in rats.
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