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Hypothyroidism I ncreases Body Weight, Absolute and Relative
Weight of Pituitary Gland in Male Albino Rats

Khalida Perveen,! Zaheer Amjad! and Shamama Bashir?

ABSTRACT

Objective: To evauate the increase in body weight, absolute and relative weight of pituitary gland in experimental
hypothyroid male albino rat.

Design: An experimental animal study.

Place: Anatomy Department, Basic Medical Sciences I nstitute, Jinnah Postgraduate Medical Centre, Karachi.
Methods: Thirty adult albino rats were selected for the study and divided into two groups. Group A served as
control group and received injection normal saline 1 cc intraperitoneally daily for six weeks. Group B was
treated group and received carbimazole in a dose of 6pugm/gm body weight intraperitoneally daily for eight
weeks. Animals were weighed at the commencement and at the completion of treatment. Absolute weights of
pituitary glands were recorded after the animals were sacrificed. Relative weights of pituitary glands were aso
calculated. The results were compared with control and correlated with the previous studies.

Results: Fina body weight of animalswere increased significantly (P<0.001) in treated group (B) as compared
to control group (A). Absolute weight of pituitary gland was significantly increased (P<0.001) in group B as
compared to group A. Relative weight of pituitary gland was significantly increased (P<0.001) in group B as
compared to group A.

Conclusion: Thereisincreasein body weight of animals by the effect of carbimazole. Enlargement of pituitary
gland due to its hyperplasiaresultsin increase in the absolute weight. The increase in generalized body weight
resultsin increase in relative weight of the organ.

Key words: Pituitary gland, hyperthyroidism, hypothyroidism, thyroid hormones, absolute weight, relative

weight, albino rats.

INTRODUCTION

Most patients with hyperthyroidism, Grave's disease
and toxic nodular goiter report weight loss. The
restoration of body weight is an obvious sign of
normalization of thyroid function after antithyroid
therapy, It is mostly observed that there is excessive
weight gain in some patients after successful treatment
with antithyroid drugs for their hyperthyroidism.! This
study was done to determine the extent of weight gain
after treatment with carbimazole, an antithyroid drug.
Primary hypothyroidism or underactivity of the thyroid
gland is common.? Thyroid hormone serves as one of
the magjor regulators of resting energy metabolism.
States of thyroid hormone excess lead to an increased
metabolic rate and frequently presents with weight
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loss.® Thyroid hormones are involved in metabolic
regulation and affect body weight and body massindex
(BMI). One might therefore expect to see equivalent
weight gainin hxpothyroidism asaresult of adecreased
metabolic rate.” Studies of hyperthyroid patients have
demonstrated significant and sustained weight gain
after initiation of treatment. Weight loss is frequently
found in hyperthyroidism and weight gain is observed
when hyperthyroidism is treated by giving antithyroid
drugs like carbimazole.® Antithyroid drugs are widely
used in the therapy of hyperthyroidism. The antithyroid
drugs which are used include carbimazole,
propylthiouracil and methimazole.®

Carbimazole is a prodrug given by oral routeand isa
thioamide type of antithyroid drug. After absorbtion,
it is converted to methimazole. Carbimazole inhibits
synthesisand iodination of thyroglobulin and coupling
reaction.” Hypothyroidism may be primary or
secondary. Primary, in which problem lies in thyroid
gland and secondary in which failurein the secretion
of thyroid-stimulating hormone (TSH) from the pituitary
gland or failurein the secretion of thyrotrophin-releasing
hormone (TRH) from the hypothalamus. Primary
hypothyroidism may be clinical or subclinical. Clinical
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where free T4 islow and TSH is high. The incidence
of clinical hypothyroidism is <1% in men and 0.5-
1.9% in women and the incidence of subclinical
hypothyroidism is 0.7-5.7% in men and 3-13.6% in
women.8 Individuals treated for hyperthyroidism gain
body weight whatever treatment is used, but patients
treated for primary hypothyroidism will not lose an
appreciable amount of weight.® Persons with
thyrotoxicosis decrease weight despite increased
appetite and food intake, and weight isincreased again
after the treatment of hyperthyroidism. This weight
regain is because of decrease in metabolic rate dueto
the decreased concentrations of thyroid hormone in
blood.X® Many individuals lose weight during acute
catabolic stage of hyperthyroidism. Such Individuals
should be given information about therisk of weight
gain after the treatment with antithyroid drugs.* Both
hypothyroidism and hyperthyroidism are widely seem
to be associated with alterations in weight and BMI,
Hyperthyroidism causes significant weight lossin some
patients due to increased basal metabolic rate.* Many
hypothyroid patients compain of slowness and
decreased physical activity.*? Relative weight of the
organ depends on the body weight and absolute weight
of the organ. Animal having higher body weight and
high absolute weight also has high relative weight.

MATERIALSAND METHODS

This study was performed in Department of Anatomy,
Basic Medical Sciences Ingtitute (BMSI), Jinnah Post
Graduate Medical Centre (JPMC), Karachi. Thirty
adult maleabino rats of wistar strain weighing between
190-252 grams were selected for this study. Animals
were put under observation for assessment to see their
health and general condition, on the basis of weight
changes.

The animals were divided randomly into two groups,
A and B . Each group was comprised of fifteen animals,
and was further divided into three sub groups, based
on period of treatment i.e two, four and six weeks.

Group-A:[J Al A2, A3
Group-B:[J B1, B2, B3

Group A animals were normal control, received 1c.c
normal saline injection subcutaneously daily for their
respective period of time. Group B rats received
injection carbimazole (Neomercazol€), used as an anti-
thyroid agent in a dose of 6 pgms/ gm body weight
intraperitoneally daily for two, four and six weeks.
Animals were weighed with the help of triple beam
balance at the start and then at the end of of treatment.
When the treatment was completed, animals were
anaesthetized with ether. The animals were decapitated,
pituitary fossae were exposed by removing the skull
bones, and pituitary glands were dissected out, examined

for their gross appearance, weighed and fixed. Absolute
weights of pituitary glands were recorded with the help
of Sartorius electrobal ance.

Therelative weight of pituitary gland of a subgroup
was cal culated with the help of formula,

Therelative weight of pituitary gland =

Mean weight of pituitary glands (mgs)
x 100
Mean final weight of the animals (gms)

Statistical Analysis. The SPSSversion 16.0.was used
after entery of data. Quantitative variablesi.e, weight
of animals, weight of pituitary glands (absolute weight)
and relative weight were analysed and mean + standard
deviation were computed. P values were calculated by
applying independent sample-t test.

OBSERVATIONSAND RESULTS

The present study was aimed to observe the changes
in body weight of animals and absolute and relative
weight of pituitary gland both in carbimazole treated
and control group of male albino rats. These
observations and results on body weight and weight
of the pituitary glands were recorded and compared
with the control rats and with other studies.
The animals from the control group (A) and the
experimental group (B) remained dive throughout the
study period. The effects of carbimazole on the general
condition and behavior of the animals, body weight
and weight of the pituitary glands were noted.
Animalsin group A were active and healthy, while those
treated with carbimazole (group-B) appeared slow, ill
looking, had sluggish behavior, decreased response to
external stimuli and appeared bigger in size.

Observation on Body Weight: Animalswere studied
before the start of the treatment and at the time of
sacrificei.eat the end of second, fourth and sixth week.
The changes in animal’s weights in both groups at
different time periods were recorded which were found
significantly increased in treated group than in the
control group.

The mean value of initial body weight (g) in group-
Alwas220.6 +13.145, in group-A2 was 204.4 +18.582,
whilein group-A3 was 205.2 £20.167, and they were
sacrificed at two four and six weeks respectively, The
mean final weight was 243.0 £11.640 in A1, 254.2
114.132 in A2 and 274.4 +12.219 in A3 as shown in
Table-1.

There was gradual increase in weight gain in control
group-A. Theinitial body weight in group-A increased
after 2, 4 and 6 weeks.[J1n group-B1 the mean initial
weight was 227.6 +10.644, 214.8 £13.989 in group-
B2 and 214.4 +11.845 in group-B3,and they were
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Table—1 Mean* Body Weight (G) of Male Ratsin Different Groups at Variable Time Period

Groups | Subgroups Body Weights (G)
Final Weights at Variable Time Interval
Initial Weights 2nd Week 4th Week 6th Week
A(n=15) | A1(n=5) | 220.6+13.1 243.0+11.6 -- --
A2 (n=5) | 204.4+185 -- 254.2 +14.1 --
A3(n=5) | 205.2+20.1 -- - 2744+ 12.2
B (n=15) | B1(n=5) | 227.6+10.6 288.6. + 06.8 -- --
B2 (n=5) | 214.8+13.9 -- 296.2+ 07.7 --
B3 (n=5) 2144 +11.8 -- - 310.4+09.2
*Mean +Standard Deviation (SD) P value = 0.05 means statistically significant

Table—2: Mean* Absolute Weight of Pituitary Gland (mg) of Animalsin Different Groups at Variable Time Period

Weight of Pituitary Gland (mg)
Durations
Groups No. of Subjects | 2 weeks(Al) 4 weeks (A2) 6 weeks( A3)
Control (A) n=15 3.3+ 0.2N=5 3.1+ 0.6N=5 3.3+ 0.2N=5
Carbimazole treated group (B) n=15 2 weeks ( B1) 4 weeks( B2) 6 weeks( B3)
49+ 0.2N=5 49+ 0.1N=5 50+ 0.3 N=5

*Mean + Standard Deviation (SD)P value = 0.05 means statistically significant

Table — 3: Mean* Relative Weights (mg) /100 grams of body weight) of Pituitary Glands of Animalsin

Different Groups at Variable Time Intervals

Groups No. of Subjects | 2 weeks 4 weeks 6 weeks
Control (A) n=15 14+01 1.3+0.2 14+01
Carbimazole treated group (B) n=15 1.7+01 16+0.1 15+0.1

Mean + Standard Deviation (SD)

Table—4: Mean* Final Body Weight (G), Mean * Absolute Weight, and Mean* Relative Weight of Pituitary
Gland (mg) of Animalsin Different Groups at Variable Time Period

Groups Final Body Weight Absolute weight Relative Weight
Control (A) N=15 257.20+ 17.869 3.253+ 0.4172 1.3906+0.18827
Carbimazole treated group (B)N=15 302.73+ 14.330 4.967+ 0.2320 1.5646+ 0.5520
P-Vaue 0.0001 0.0001 0.0001

Mean + Standard Deviation (SD)

sacrificed at two four and six weeks respectively. The
mean final weight was 288.6 + 06.804 in B1, 296.20
+ 07.791in group-B2, and 310.4 £+ 09.236 in group-
B3, asshown in Table-1.

The final body weights of animals in group B were
increased significantly as compared to group A, at 2,
4 and 6 weeks.(P<0.001)

Observations on Weight of Pituitary Gland: The
mean absolute weights (mg) of pituitary gland of
different groupswere changed at variabletimeintervals.
In control group the mean weight of pituitary in Al
was 3.36 +£ 0.207, A2 was 3.10 £ 0.682, and in A3 was
3.30 £ 0.235. They were sacrificed at 2, 4 and 6 weeks
respectively, as shown in Table-2.

In carbimazole treated group (B) the mean weights of
pituitary gland in B1, B2 and B3 were 4.94 + 0.207,
4,96 £ 0.182 and 5.0 + 0.332 and they were sacrificed
at 2, 4 and 6 weeks respectively.

Theincrease in mean weight of the pituitary gland was
noted in group-B as compared to the control. So when
we compare group-A with B, increase in weight of
pituitary gland was highly significant at two, four and
six weeks period (P<0.001), as shown in Table-2.

The mean relative weights of pituitary gland were
calculated at different timeintervasin different groups
as shown by table -3 The mean values of relative
weights of pituitary glandsin group B were increased
significantly (P< 0.001), as compared to group A.
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DISCUSSION

Increase in weight is observed in individuals with
treatment of hyperthyroidism. This study was aimed
to observe the changes in the body weight of male
abino rats which were made hypothyroid by injection
of carbimazole asan anti-thyroid drug. Thereisincrease
in body weight of animals by the effect of carbimazole.
The carbimazol e decreases thyroid hormone level in
blood and increased TSH release from pituitary gland
which results in increase in the absolute weight of
pituitary gland. Enlargement of pituitary gland due to
it'shyperplasia, leadsto increaseinit’s absolute weight.
Theincreasein absolute pituitary weight and generdized
body weight results in increase of relative weight of
organ. Absolute and relative weights of pituitary glands
were measured in both carbimazole treated and control
groups of these animals. Increase in weight following
treatment of hyperthyroidism with carbimazole is
primarily due to decreased blood levels of thyroid
hormones and lowered metabolic rate associated with
these hormones. Lowered metabolic rate-results in
gain in weight without increased appetite and food
intake. The results of our study show that many animals
increase considerably in weight as afinal outcome of
treatment of hyperthyroidism by giving carbimazole.
Our study matches with the study of J Brunova® which
shows that most patients with hyperthyroidism report
weight loss. The restoration of body weight is an
obvious sign of normalization after therapy. The large
increase in weight gain was following treatment for
hyperthyroidism. The main factors contributing to
excessive weight gain were poor control of thyroid
function and need for replacement therapy.® It is known
that weight loss in hyperthyroidism is due to decrease
in adipose tissue, and reduction in muscle and bone
mass. Excessive weight gain following treatment with
antithyroid drugs is mainly due to increase in muscle
and bone mass.”

This study correlates with the study of Caroline S Fox®®
who states that the thyroid dysfunction is well
recognized as a cause of weight changes. As weight
loss is a frequent manifestation of hyperthyroidism,
such patients when treated adequately gain nearly
4kglyear. .Conversely weight gain is observed in
hypothyroid patients and treatment with thyroid
hormone results in modest weight loss.

Patients with hypothyroidism lose weight when treated
and patients with hyperthyroidism gain weight when
treated with carbimazole. Thyroid function may be an
important determinant of body weight.

In hypothyroid patients receiving long term treatment
with thyroid hormones, there was a strong association
between increase in serum TSH concentration and
decrease in resting energy expenditure which could
result in significant weight gain over time. Low energy
expenditure is associated with subsequent weight gain.

CONCLUSION

This study concludes alarge increase in the body and
pituitary gland weight following treatment with
carbimazole. Enlargement of pituitary gland resultsin
increase in absolute weight. Theincreasein generalized
body weight results in increase of relative weight of
organ. The main factors contributing to excessive
weight gain are assumed to be poor control of thyroid

function and need for replacement therapy.
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