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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 µg/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. 

 

 

 

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 μg/Kg 

of Thyroxine to induce a 

hyperthyroidism state, and the second 

one was injected with 600 μg/Kg of 

Carbimazol to induce a 

hypothyroidism state, While the third 

one was treated with normal 

physiological saline (0.9% NaCl). 

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 

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 μg\Kg of thyroxin and 600 µg\Kg carbimazol. 

Measurements T4 nm/L T3 nm/L 

Body weight gm 
Liver weight gm/100gm 

of body weight before 

injection 

after 

injection 

Control 69 ± 3963 
5926 ± 

1916 

55191 ± 

50.32 

52996 

2± 0.50 
39.2  ± 1929 

Rats injected with 

Thyroxin 

**55.939 ± 

1939 

** 299 ± 

1916 

523995 ± 

0.83 

521999 ± 

1.41 
** .999 ± 1992 

Rats injected with 

Carbimazol 

**91939 ± 

9991 

** 1991 ± 

0.03 

521969 ± 

1.30 

* 5.593 ± 

1.11 
* .911 ± 1993 

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 μg/Kg of thyroxin 

and 600 µg\Kg carbimazol. 

Measurements 
Total Cholesterol 

mg/dL 

Triglyceride 

mg/dL 

HDL-C 

mg/dL 

LDL-C 

mg/dL 

 

VLDL-C 

mg/dL 

Control 95929 ± 393. 36955 ± 3925 
55965 ± 

5931 
.59. ± 191. 9992 ± 1993 

Rats injected 

with 

Thyroxin 

* .9993 ± 3999 33999  ± 5911 9.62 ± 1.70 
31919 ± 

.9.5 
9993 ±  1959 

Rats injected 

with 

Carbimazol 
** 93999 ± 5933 *47.49 ± 5.69 

* 59991 ± 

191. 

** 19915 ± 

1921 

* 69.1 ± 

5916 

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 μg/Kg of thyroxine and 600 µg\Kg carbimazol. 

 

GOT unit/L GPT unit/L CPK unit/L 

Serum 
Liver 

Homogenate 
Serum 

Liver 

Homogenate 
Serum 

Liver 

Homogenate 

Control 24.41  ± 2..2 661.43 ± 4.27 8.42 ± 1.67 238.4 ±1  ..85 55..4 ±  6.31 124.44  ± 24.68 

Rats 

injected 

with 

Thyroxin 

** 

25.53±213..  

*6.8.12 ± 

41..1 

**26 ± 

7.17 
** 242.6 ± 26.. 51.43 ± 2.41 164.43 ± 1..24 

Rats 

injected 

with 

Carbimazol 

*66.1. ±  6.14 **223.4 ± 6.44 
*15.52± 

2.06 
* 46.4 ± 4.81 

** 225.8. ± 

5.25 
** 718 ± 44.63 

Values represented Mean ± SD (Standard Deviation) 

 *Significant differences (P<0.05)         ** Significant differences (P<0.01) 

 

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 

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 μg/Kg of 

carbimazol showing:  a-sinusoids 

expanse, b-hyperplasia of kuffer 

cells. . (H&E) stain (10X). 

 

 

 

 

 

 

 

 

Fig. (2) : Section in liver of rats 

injected with 600 μg/Kg of thyroxine 

showing: a-centrilobular 

hepatocytes necrosis, b-sinusoids 

engorged with RBCs. 
 

 

 

 

 

 

 

 

 

 

Fig. (3):  Section in liver of rats 

injected with 600 μg/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 μg/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 μg/Kg of 
carbimazol showing:  sinusoids 

expanse and bloody congestion. 

(H&E) stain (10X) 

 

Fig. (7): Section in liver of rats 

injected with 600 μg/Kg of 

carbimazol showing: a-marked 

hydropic degeneration, b-prominent 

of cells & nuclei membranes. 
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 ون ووظائف الكبد في ذكور الجرذانتأثير فرط وقصور الدرقية في الده

 
 *عبير عثمان موسى *فريال عبد المناف المهداوي

 
 جامعة بغداد / كلية العلوم / قسم علوم الحياة * 

 

 :لاصةـالخ
التي سعت الدراسة الحالية لمعرفة تأثيرات اضطراب الغدة الدرقية في مستويات الدهون في مصل الدم، و 

 ً  9تعد عامل خطورة للأصابة بأمراض القلب التاجية وكذلك تأثيرهذا الأضطراب في وظيفة الكبد فسلجياً ونسيجيا

ً أبيض اً جرذ( 59)أستخدم في البحث  ، قسمت الى ثلاث Rattus norvegicusمن نوع  من الذكور البالغة ا

كغم من مادة الثايروكسين لأستحداث حالة فرط /مايكروغرام 911مجاميع متساوية، حقنت المجموعة الأولى بـ 

كغم من مادة الكاربيمـازول لأستحـداث حـالة /مايكروغرام 600وحقنت المجموعة الثانية بـ 9 الدرقية

( NaCl% 196)حقنت بالمحلول الفسيولوجي لتي ا جموعة الثالثة هي مجموعة السيطرةقصورالـدرقية، والم

وزن الجسم لكل مجموعة،  تسجيلأسابيع، بـعدها تم  .واستمرت المعاملة لمدة 9 ساعة 9.وبجـرعة واحدة كل 

و  TC، وكذلك مستويـات الدهـون التي تشمـل الكوليسترول الكلي T4وT3وقياس مستـوى هرمونـي الـ

وكوليسترول البروتين الدهني  HDL-Cترول البروتين الدهني عالي الكثافة وكوليس TGالكليسيريدات الثلاثية 

كما تم 9 في مصل الدم VLDL-Cوكوليسترول البروتين الدهني واطيء الكثافة جداً  LDL-Cواطيء الكثافة 

شرحت الجرذان وأستئصل الكبد  9بدمجانس الكو في مصل الدم CPKوGPTوGOT قياس فعالية أنزيمات الـ

 9ضير المقاطع النسجية بعد وزنه وتثبيته بمحلول بونلغرض تح

في معدل وزن الحيوانات  (P>0.05)وأظهرت نتائج التحليل الأحصائي حصول إنخفاض غير معنوي  

ا، في حين لوحظ هنفس في معدل وزن الكبد للمجموعة (P<0.01)المعاملة بالثايروكسين وحصول إرتفاع معنوي 

في معدل وزن الحيوانات ووزن الكبد في المجموعة المعاملة بالكاربيمازول  (P<0.05)حصول إرتفاع معنوي 

في  T4وT3في مستوى هرموني الـ (P<0.01)حصول إرتفاع معنوي  فضلاً عن9 مجموعة السيطرةبمقارنة 

في مستوى هرموني  (P<0.01)مصل دم الجموعة المعاملة بالثايروكسين، كما لوحظ حصول إنخفاض معنوي 

كما أشارت نتائج الدراسة الى حصول إنخفاض 9 ي مصل دم الجموعة المعاملة بالكاربيمازولف T4وT3الـ

 وTGفي معدل تركيز كل من  (P>0.05)وانخفاض غير معنوي  TCفي معدل تركيز (P<0.05)معنوي 

HDL-Cو LDL-CوVLDL-C  حصول إرتفاع  فضلاً عن 9المعاملة بالثايروكسين ةالمجموعفي مصل دم

أيضا في معدل تركيز  (P<0.05)وحصول إرتفاع معنوي  LDL-CوTCفي معدل تركيز (P<0.01)معنوي 

 9مجموعة السيطرةبفي مصل دم الجموعة المعاملة بالكاربيمازول مقارنة  VLDL-CوHDL-CوTGكل من 

في مستوى فعالية أنزيمي  (P<0.01)وأظهرت نتائج التحليل الأحصائي أيضا حصول إرتفاع معنوي  

GOT وGPT  وحصول إنخفاض غير معنوي(P>0.05)  في فعالية أنزيمCPK  في مصل دم المجموعة

، و إرتفاع معنوي  GPTفي فعالية أنزيم  (P<0.01)المعاملة بالثايروكسين، كما لوحظ حصول إرتفاع معنوي 

(P<0.05)  أيضا في فعالية الـGOT  في مجانس الكبد، وانعدام الفروق المعنوية(P>0.05) فعالية  في مستوى

كما لوحظ حصول إرتفاع 9مجموعة السيطرةبفي مجانس كبد المجموعة المعاملة بالثايروكسين مقارنة  CPKالـ

 CPKأيضا في فعالية أنزيم  (P<0.01)، وإرتفاع معنوي  GPTو GOTفي فعالية أنزيمي  (P<0.05)معنوي 

في مستوى  (P<0.01)خفاض معنوي في حين لوحظ حصول إن9 في مصل دم المجموعة المعاملة بالكاربيمازول

في مجانس الكبد، و إرتفاع  GPTفي مستوى فعالية أنزيم  (P<0.05)و إنخفاض معنوي  GOTفعالية أنزيم 

 .في مجانس كبد المجموعة المعاملة بالكاربيمازول CPKفي مستوى فعالية أنزيم  (P<0.01)معنوي 

 إيوسين-حضرة بأستخدام صبغة الهيماتوكسيلينأظهرت نتائج الفحص المجهري لمقاطع نسيج الكبد الم 

إذ ادى ارتفاع هرموني الـ  9ا المجموعتين المعاملة بالثايروكسين و الكاربيمازولتحصول تغيرات نسيجية في كل

T3  وT4  الى حصول توسع قليل في الجيبانيات وتنخر في الخلايا الكبدية في المنطقة حول الفصيص المركزي

ً في المناطق المحيطة بالوريد ، حصول احتقان الجي بانيات بالدم ويعزى سببه الى نقص الاوكسجين خصوصا

 9المركزي الذي يؤدي الى تحرر انزيمات الجسيمات الحالة ونواتج افرازية اخرى الى الدم

الى معدل تنكس حبيبي واخر استسقائي في خلايا الكبد فضلاً عن  T4و  T3في حين ادى انخفاض تركيز  

يبانيات ويعزى سببه الى حدوث تلف لخلايا الكبد نتيجة لاسباب مناعية او سمية يجعل الخلايا تبدو توسع الج

 9بمظهر وذمي منتفخ
 


