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  ABSTRACT  
Thyroid hormone, obesity, orlistat  Orlistat is medication used to treat obesity. This research aim 

investigation how of relationship between orlistat treatment use and 

thyroid hormone levels. Thyroid hormones of obese of male albino rat 

have been studied. In addition, little is understand about how losing 

weight changes thyroid operation. Thus, we researched more about the 

thyroid hormone status and potential effect of weight loss on thyroid 

hormones. We study of 32 male albino rat obese with mean age 12 

weeks. The animal divide to four groups and all group included Of these 

8 animals. The first group is control, second group (120 mg /kg / day), 

third group (180 mg /kg / day) and forth group (240 mg /kg /day) for 12 

weeks of treatment. The results showed had significant decrease (P ≤ 

0.05) T4 level in Group 3 (8.041± 0.016) and group 4 (1.400±0.972) 

compared with control 31.600±0.0258 ng /ml. and total T3 level in 

Group 3 and 4 significantly decrease P ≤ 0.05) 6.233 ± 0.145; 

0.340±0.021 compared with control 12.641±0.203) ng /ml, (P ≤ 0.05); 

while TSH level in Group 3,4 (2.491± 0.485, 5.243±0.673) had 

significant increase (P ≤ 0.05) compared to those of control without 

orlistat drug 0.691±0.057 uIU/ml and other groups. Obesity condition 

may effect thyroid hormone levels. beyond lowering body weight, 

orlistat may have varied effects on thyroid hormone status. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Obesity is described as abnormal or fat mass deposition in adipose tissue that effect individual health [1]. 

The body mass index (BMI) can be used to classify various degrees of adipose tissue, but it varies 

depending on a person age and gender. It is calculated by multiplying the individual's weight in kilograms 

by the square of their height in meters (kg/m2) [2]. Obesity is causes decrease of physical activity exercise 

and intake food that have a lot of calorie [3]. 

 

Obesity is linked to a higher risk of disability or mortality from type 2 diabetes mellitus (T2DM) and 

cardiovascular illnesses (CVD) such as hypertension, stroke, and coronary heart disease in general [4]. 

Orlistat has been approved by the Food and Drug Administration as an anti-obesity medication [5]. Orlistat 

works by preventing lipase enzymes in the pancreas and stomach from working. Triglycerides eaten with 
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dietary fat cannot be separated into free fatty acids. Around 30% of dietary fat is prevented from being 

absorbed. It reduces absorption and causes indigested fat to pass through the intestines [6]. The thyroid 

gland, which is located in the middle of the neck and lowers the larynx, is one of the largest endocrine 

glands in the body Tri-iodothyronine (T3), the first significant hormone it produces, and thyroxin, the 

second (T4). These two hormones have the ability to control how the body uses and stores its energy 

(metabolism). Thyroid hormones' impact on the process of growth, development, and metabolism is 

mentioned [7]. 

 

Thyroid hormone deficiency is the cause of hypothyroidism, which affects 5% of the world's population. If 

left untreated, hypothyroidism can result in serious health problems, including death. To treat 

hypothyroidism, the drug levothyroxine is commonly used [8], [9]. 

 

2. MATERIALS & METHODS 

 

2.1 Animal used 

This research take in the animal home of the University of Babylon's College of Science. The thyroid 

tissues of male albino rats were studied. Thirty- two male albino rats, aged three months and weighting 

between 260 and 240 grams, were used in this research. The animals were kept in an air-conditioned room 

in a clean plastic cage. The rats were kept in a temperature-controlled environment (25+3C) for 12 hours 

(light-dark cycle). Commercial pellets and tap water/ad libitum were fed to the animals. 

 

2.2 Experimental design 

32 male albino rats were used in this study male albino rats were divided into four groups (n = 8), each 

group was subdivided into control and treated groups. 

Group I:  

Control group (n-8) administrated (1 ml) distilled water orally by gavage tube given every day for 12 

weeks. 

Group II: 

Treated group (n-8) administrated orally 120 mg/kg/day of orlistat drug by gavage given every day for 12 

weeks. 

Group III: 

Treated group (n-8) administrated orally 180 mg/kg/day of orlistat drug by gavage given every day for 12 

weeks. 

Group IV: 

Treated group (n-8) administrated orally 240mg/kg/day of orlistat drug by gavage given every day for 12 

weeks. 

 

2.3 Reagents 

Orlistat (Xenical) 120 mg tablets were obtained from CHEPLAPHARM Arezneimittel GmbH. The orlistat 

were pulverized and then the different doses 120, 180 and 240 mg / kg/ day for three month determination 

of based depended on the animal body weight according (10) Before the oral ingestion, each dose was 

newly dissolved in 2ml of distal water. 

For light microscopy: Thyroid gland slices were stained with Haematoxylin-Eosin (H&E) (11). 

 

2.4 Statistical Analysis 

Statistical analysis by using SPSS software (version 20) which include estimation of mean, standard error 

and comparison between means by using (L.S.D) least significant difference between groups and under 
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probability p≤0.05 by using one-way Anova (Java ,2011). 

 

3. RESULTS 

 

3.1 Thyroid hormone results 

Our study that results revealed significant increase in TSH concentration in the Group 4 orlistat (240 

mg/kg/day) and Groups 3(180 mg /kg / day) when compared with the first group (normal saline alone), also 

the data showed a significant increase compared with the Group 2 orlistat (120 mg/ kg/ day). The results 

revealed significant decrease in T3 concentration in the Group4 orlistat (240 mg/kg) and Groups 3(180 mg 

/kg / day) when compared with the first group (normal saline alone), the Group 2(120 mg / kg /day). The 

results revealed significant decrease in T4 concentration in the Groups4 orlistat (240 mg/kg/day) and 

Groups 3 (180 mg /kg / day) when compared with the first group (normal saline alone), in addition the 

results indicated a significant decrease when compared Group2 (120 mg /kg /day). 

 

 

 
Figure 1: The concentration of T3 in treatment and control groups of rats 
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Figure 2: The concentration of T4 in treatment and control groups of rats. 

 

 

 
Figure 3: The concentration of TSH in treatment and control groups of rats. 

 

3.2 Effect of orlistat drug on histology of thyroid gland 
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The histological study of thyroid gland in the first group of rats (normal saline alone) showed that it was 

normal structure appearance of thyroid follicles contain colloid materials, in which the follicles were oval or 

round in shape and its wall consisted of a single layer of cuboidal cells, as noted in (Figure 4.3). 

 

The second group treated by (orlistat 120 mg/kg) showed normalization of thyroid tissue architecture, and 

the follicles were similar in their shapes to that of first group and are lined by cuboidal epithelium (Figure 

4.4). on the other hand the third group treated (180 mg/kg) that thyroid gland section from rat in the second 

group treated showing low colloid and each follicle lined by single layer of cuboidal epithelium. (Figure 

4.5), furthermore, animals in fourth group treated with (orlistat 240 mg/kg) small volume thyroid follicles 

and follicles empty of colloid and epithelium oval in shape (Figure 4.6). 

 

 
Fig.4: Cross histological section of thyroid gland section from rat in first group (N.S alone) showing normal 

structure appearance of thyroid follicles contain colloid materials (black arrow) and the follicles lined by 

cuboidal epithelial (blue arrow) .H & E (200x). 

 

 
Fig.5: Cross histological section thyroid gland section from rat in second groups orlistat (120mg/kg) 

showing normal structure appearance of thyroid follicles contain colloid materials (black arrow) and the 

follicles lined by cuboidal epithelial (blue arrow) H & E (200x). 
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Fig.6: Cross histological section thyroid tissue section of rat treated with (orlistat 180 mg/kg) Stained with 

H&E, showing low colloid (black arrow) (200x). 

 

 
Fig. 7: Cross histological section the thyroid tissue from rats treated with (Orlistat 240mg/kg) Stained with 

H&E, showing small volume thyroid follicles and follicles empty of colloid (black arrow) and epithelium 

oval in shape (blue arrow), H&E (200x). 

 

4. DISCUSSION 

Orlistat show increase of TSH because high dose and this first study take in this dose but mechanism to 

cause this increase that un know this agree with [12] study there is none metabolic pathways or plasma 

protein binding sites were discovered for orlistat and levothyroxine to this day. The result decrease in T3,T4 

also because high dose of orlistat that effect in Levothyroxine  and causes decrease in iodine salt  this  lead 

to hypothyroidism. Levothyroxine is the accepted as the standard treatment of hypothyroidism [8], [9]. 

 

Orlistat has been observed to interact with lipid-soluble vitamins, warfarin and levothyroxine. 

Levothyroxine bioavailability may be reduced by orlistat. The origin of this interaction is uncertain due to 

its rarity; nevertheless, orlistat is thought to bind to levothyroxine and prevent it from being absorbed 

through the gastrointestinal tract [13]. Orlistat has also been associated to hypothyroidism, possibly as a 

result of decreased iodine salt absorption through the gastrointestinal system [14]. The problems of obesity 
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and hypothyroidism are global. There are no randomized controlled studied and two of interaction between 

orlistat and levothyroxine have been identified [12], [15]. Individuals taking these two drugs should be 

closely monitored thyroid function tests and space their prescription by 4 hours [16]. 

 

In histopathology of thyroid in group 3orlistat (180 mg/kg) the result deal high dose of orlistat that cause 

change in histology of thyroid that suggested that alterations in follicular cells were associated with the 

potential mechanisms behind C-cell changes associated with thyroid function. hypothyroid were partially 

related to thyroid hormone functions: TSH directly regulates C cells; follicular cells somehow regulate the 

C-cell activity; and C cells regulate follicular cells. TSH serum levels were higher in hypothyroid rats and 

lower in T4-treated rats. The first idea is supported by other papers [17] that detail how a reactive C-cell 

hyperplasia developed in rats when TSH levels were elevated. Several researchers [18], [19] and this result 

of low colloid. In groups 4 orlistat (240 mg/kg) the small thyroid follicle the result agree with reported by 

[20], that may be attributed these modifications to fluid buildup [21]. 

 

5. CONCLUSION 

Conclusion the use orlistat in high dose for period along that lead to change in level of thyroid hormone and 

that causes to thyroid hormone dysfunction and effect in healthy public. 
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