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Abstract:

This study was designed to investigate the effect of thyroid hormone disturbance
on lipids profiles and liver functions.
Eighteen mature male rats Rattus norvegicus were divided into three groups. The first
and the second groups were injected subcutaneously with thyroxine (T4) and
carbimazol (both at 600 pg/kg BW) respectively on alternate days, to produce
recurrent periods of hyper and hypothyroidism .The control group which is the third
group was injected with physiological saline. The process continued 4 weeks, after
that, injection, blood specimens were collected to estimate serum levels of T3 and T4,
Total cholesterol (TC), Triglycerides (TG), High density lipoprotein cholesterol
(HDL-C), Low density lipoprotein cholesterol (LDL-C) and Very low density
lipoprotein cholesterol (VLDL-C) were determined in the serum. In addition to that,
we measure GOT, GPT and CPK enzymes activity.
The results showed no significant difference in body weight and a significant increase
(P<0.01) in liver weight of Thyroxine injected group, while Carbimazol injected
group showed significant increase (P<0.05) in body and in liver weight.
There was a significant decrease in TC concentration and there was no significant
decrease in TG, HDL-C, LDL-C and VLDL-C concentration in the serum of
Thyroxine injected group, while the Carbimazol injected group showed significant
increase in serum TC, LDL-C, TG, HDL-C and VLDL-C concentration.
The results also pointed to a significant increase in GOT and GPT activity, and no
significant decrease in CPK activity in the serum of thyroxine injected group, in
addition to a significant increase in GPT activity and a significant increase in GOT
activity without any significant differences in CPK activity noticed in the liver
homogenate of the same group. The results also pointed to a significant increase in
GOT and GPT activity, and significant increase in CPK activity in the serum of
Carbimazol injected group, with significant decrease in GOT activity, significant
decrease in GPT activity and significant increase in CPK activity in the liver
homogenate of the same group.
Results of the liver histological study showed changes in the liver histological
structure in both groups. An increasing in T3 and T4 levels led to a little expansion in
the sinusoids and this might be due to accumulation of glycoprotein, also there was a
centrilobular hepatocytes necrosis and congestion with RBCs in the sinusoids of
central area due to hypoxia especially in perivenular hepatocytes area. In addition to
extravasations of RBCs between the hepatocytes which are severely atrophied and
some are necrosed.
It was noticed that there is a direct relationship between low levels of T4 and T3 and
the hepatic dysfunction which led to sinusoids expansion, granular and hydropic
degeneration due to hepatocytes immunological or toxically damaged which gave the
hepatocytes edema appearance.
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Introduction:

Thyroid gland is one of the most
important endocrine glands found in
the body. It plays an important role in
maintaining body metabolism and
effects on central nervous system,
anterior pituitary gland , circulation
and regulates all the physiological
activities of different organs and
tissues such as the heart and liver [1].

Thyroid hormone has both direct
and indirect actions on the
cardiovascular system [2]. The heart is
a main target organ for thyroid
hormone action, and marked changes
occur in cardiac function in patients
with hypo- or hyperthyroidism [3].
Thyroid hormones have significant
effects on the synthesis, mobilization
and metabolism of lipids, so any
disturbance in Thyroid hormones leads
to dyslipidemia [4]. Elevated in the
levels of TC, LDL-C, and TG in case
of hypothyroidism increase the risk of
cardiovascular  disease  such  as
coronary  artery  diseases  and
atherosclerosis [5].While in case of
hyperthyroidism, decreasing in the
levels of TC, LDL-C, and TG, and
stimulating the oxidation of LDL-C
will lead to increase the risk of heart
disease [6].

The studies have shown that there
is a relationship between thyroid gland
and the liver [7]. Thyroid hormones
have an important rule in maintaining
the natural liver function and bilirubin
metabolism, so there is a relationship
between the thyroid diseases and liver
disorders [8].

The aim of this study was to
determine how the thyroid hormones’
disturbance may leads to lipid level
disorders which considered as a risk
factor of coronary artery diseases and
also may produce alteration in liver
functions.
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Materials and Methods:

Eighteen Five-months-old rats Rattus
norvegicus , weighing 115-125 g, were
housed under a controlled lighting
schedule (14-h light/10-h dark), and
fed commercial diet and water ad
libitum. were used in this study. They
were divided in to 3 equal groups. The
first one was injected with 600 ug/Kg
of  Thyroxine to induce a
hyperthyroidism state, and the second
one was injected with 600 pg/Kg of
Carbimazol to induce a
hypothyroidism state, While the third
one was treated with normal
physiological saline (0.9% NacCl).
Following 4 weeks of injecting on
alternate days, the animals’ weight was
measured and blood was collected by
cardiac puncture by using syringe (5
ml capacity). Then it centrifuged (5000
rpm for 15 min.) which to obtain the
serum in freezer under -20 until it used
to measure the T3, T4 levels by using
Radioimmuno  Assay (RIA) [9]

and.TC, TG, HDL-C, LDL-C, VLDL-

C levels and GOT, GPT, CPK activity
by using spectrophotometer [10 |,
11].Then rats were killed by cervical
dislocation and the liver was excised
under sterile conditions and 2gm of it
was homogenized to determine GOT,
GPT, and CPK activity.

Results and Discussion:
1-Effect of Thyroxine and
Carbimazol in T3 and T4 levels of
rats:

The results showed significant increase
(P<0.01) in serum level of T3 and T4
in the Thyroxine injected group and
significant decrease (P<0.01) in serum
level of T3 and T4 in the Carbimazol
injected group (table-1). Carbimazol
may close the T3 and T4 production
pathways [12], or due to reduce
binding rate of T3 and T4 with the
carrier proteins such as TBPA and
TBG. [13].
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2-Effect of Thyroxine and
Carbimazol in body and liver weight
of rats:

The results showed (table-1) no
significant decrease (P>0.05) in body
weight and a significant increase
(P<0.01) in liver weight of Thyroxine
injected group, while the Carbimazol
injected group showed significant
increasein the body and liver weight.
This is because of the maximal
lipolytic response and sensitivity to
catecholamines were increase in
adipocytes [14]. while the increase in
liver weight of both rats injected with
T4 and carbimazol was explained by
the recent research which used tri-
iodothyronine as a hepatic growth
factor and showed that T3 might be a
primary mitogen for the liver in animal
models (i.e. it induces hepatocyte
proliferation and increases liver mass
when administered at high doses in the
absence of hepatic injury) [15].

3-Effect of Thyroxine and
Carbimazol on Lipids levels in the
serum:

Rats injected with T4 showed
decreasing in TC, TG, and
Lipoproteins (HDL-C, LDL-C, and
VLDL-C) concentration due to the
rapid  clearing of  chylomicron
remnants from blood stimulating
cholesteryl ester transfer which in turn
stimulate lipoprotein lipase. , while the
Carbimazol injected group showed
significant increase in TC and LDL-C
concentration (table-2), and significant
increase in TG, HDL-C and VLDL-C
concentration. The primary mechanism
for hypercholesterolemia in Rats
injected with carbimazol is
accumulation of LDL —-C due to a
reduction in the number of cell surface
receptors for LDL, resulting in
decrease catabolism of LDL and
diminished secretion of cholesterol in
to bile and reduced cholesteryl ester
transfer and reduced lipoprotein lipase
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is responsible for the development of
hypertriglyceridemia [10 , 16].

4-Effect  of  Thyroxine and
Carbimazol in GOT, GPT, CPK
activity:

The results also pointed to significant
increase (P<0.01)in GOT and GPT
enzyme activity, and no significant
decrease in CPK activity in the serum
of Thyroxine injected group, in
addition to a significant increase
(P<0.01) in GPT activity and
significant increase in GOT activity
without any significant differences in
CPK activity noticed in the liver
homogenate of the same group. The
results also pointed to a significant
increase (P<0.05) in GOT and GPT
activity, and significant increase
(P<0.01) in CPK activity in the serum
of Carbimazol injected group, while a
significant decrease (P<0.01) in GOT
activity, significant decrease(P<0.05)
in  GPT activity and significant
increase(P<0.01) in CPK activity
noticed in the liver homogenate of the
same group (table-3).
An elevation in the GOT and GPT
activity in serum of rats injected with
thyroxine may be due to metabolism
increasing in hepatocytes which lead in
turn to increase GOT & GPT [7], or
due to the damage which may happen
in the hepatocytes leading to leakage
of enzymes from the cells [17]. As
well as, the increasing of GOT, GPT
and CPK activity in serum of rats
injected with carbimazol due to
increase in rates of enzymes leakage
from the hepatocytes and reduce
enzymes clearance from blood. [11 ,
18].

while the increase in GOT & GPT
activity in the liver homogenate of rats
injected with T4 might be resulted
from the breaking down of
hepatocytes’ membranes due to
homogenizing process which led to
enzyme releasing from the cells [19].
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Inversely the decreasing of GOT, GPT
and CPK activity in the liver
homogenate of rats injected with
carbimazol might be increased from

increased rates of enzymes leakage
from the cells to the blood due to
membrane permeability [17].

Table (1) The changes in T3 and T4 hormones and body and liver weights of rats
injected with 600 ng\Kg of thyroxin and 600 pg\Kg carbimazol.

Body weight gm . .
Liver weight gm/100gm
Measurements Tanm/L Tsnm/L .b_efo!—e . ?fte.r of bogy vseight 9
injection injection
1.29 + 1155+ 127.9
Control 96 +3.93 342 £0.27
0.09 10.32 +20.50
Rats injected with **114.38 + **2.8+ 12381 + 12578 + K% 467 4082
Thyroxin 5.37 0.09 0.83 141
ini i *x kk *
Rats mje_cted with 80.36 + 0.85+ 125.98 + 1413 £455+063
Carbimazol 6.85 0.03 1.30 1.11

Values represented Mean + SD (Standard Deviation)
*Significant differences (P<0.05)

** Significant differences (P<0.01)

Table (2) The changes in lipids levels in rats injected with 600 pg/Kg of thyroxin
and 600 pug\Kg carbimazol.

Measurements Total Cholesterol Triglyceride HDL-C Ir_nD/LdIE: VLDL-C
mg/dL mg/dL mg/dL 9 mg/dL
1191 £
Control 61.26 £3.34 39.11 £3.21 L35 41.4+5.04 | 7.82£0.63
Rats injected 35.08 +
with *48.63 £3.86 33.67 £1.50 9.62+1.70 U 6.73 + 0.18
Thyroxin 4.41
Rats injected " - "
with *% 8387 + 1.33 *47.49 + 5.6 16.85 ST01+ 940
Carbimazol 0.54 5.20 1.09

Values represented Mean + SD (Standard Deviation)
*Significant differences (P<0.05)

** Significant differences (P<0.01)

Table (3) The changes in serum and liver homogenate enzymes activity in rats
injected with 600 pg/Kg of thyroxine and 600 ug\Kg carbimazol.

GOT unit/L GPT unit/L CPK unit/L
Serum Liver Serum Liver Serum Liver
Homogenate Homogenate Homogenate

Control 14.62 £1.51 332.60 + 4.27 8.42 +1.67 108.4 2+ 5.89 77.56 = 3.02 214.66 +16.38

Rats
injected *x *358.21 *%26 £ -

with 120.519.70 42.52 717 141.3 £13.5 72.40 +1.62 236.60 + 25.14

Thyroxin

Rats
injected * o *15.52+ " **119.85 o

with 33.25+ 3.26 110.6 + 3.46 206 63.4 +6.82 9.19 718 + 46.30

Carbimazol

Values represented Mean + SD (Standard Deviation)
*Significant differences (P<0.05)

5-Histological changes:

An increasing in T3 and T4 levels led
to a little expansion in the sinusoids
and this might be due to accumulation
of glycoprotein, Fig. (1), also there was
a centrilobular hepatocytes necrosis
and congestion with RBCs in the
sinusoids of central area due to
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** Significant differences (P<0.01)

hypoxia especially in perivenular
hepatocytes area, Fig. (2) [8]. In
addition to extravasations of RBCs
between the hepatocytes which are
severely atrophied and some are
necrosed Fig. (3) comparing with
control Fig. (4).
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The results also showed an increasing
(P<0.01) in hepatocytes diameter mean
might be explained by the Recent work
investigating the use of tri-
iodothyronine as a hepatic growth
factor has shown it to be a primary
mitogen for the liver in animal models
(i.e. it induces hepatocyte proliferation
and increases liver mass when
administered at high doses in the
absence of hepatic injury) [15] Fig. (5).
It was noticed that there is a directly
relationship between low levels of T4
and T3 and the hepatic dysfunction
[20] which led to sinusoids expansion
and bloody congestion Fig.(6) granular
and hydropic degeneration due to
hepatocytes immunological or
toxically damaged which gave the
hepatocytes edema appearance [21]
Fig. (7).

An increasing in hepatocytes diameter
mean rats injected with carbimazol
might be due to glycogen accumulation
in hepatocytes [22].

Fig. (1) Section in liver of rats

injected with 600 pg/Kg of
carbimazol showing:  a-sinusoids
expanse, b-hyperplasia of kuffer
cells. . (H&E) stain (10X).

930

Fig. (2) : Section in liver of rats
injected with 600 pg/Kg of thyroxine

showing: a-centrilobular

hepatocytes necrosis, b-sinusoids
engorged with RBCs.

Fig. (3): Section in liver of rats
injected with 600 pg/Kg of
thyroxine showing: a- cloudy

degeneration, b- venous congestion.

Fig. (4) : Section in control liver

lobule consists of normal
hepatocytes, arranged in cords with
the sinusoids in between around the
central vein.
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Fig. (5) : Section in liver of rats
injected with 600 pg/Kg of thyroxine

showing: a- hydropic degeneration
of some hepatocytes, b-.others show
signs of congestion and atrophy.

Fig. (6) Section in liver of rats
injected with 600 pg/Kg of
carbimazol showing: sinusoids
expanse and bloody congestion.
(H&E) stain (10X)

Fig. (7): Section in liver of rats

injected with 600 pg/Kg of
carbimazol showing: a-marked

hydropic degeneration, b-prominent
of cells & nuclei membranes.
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