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 A B S T R A C T 

The toxicity of cigarette smoke (CS) products is through vast production of reactive oxygen species. So, 

this study aimed to evaluation the effect of Libyan Sidr honey on thyroid gland damage induced cigarette 

smoke in male rats. 28 adult male rats were divided into four groups; Group 1: Control group (NC); group 

2: rats were received the Libyan Sidr honey (LSH) orally (100 mg/kg b.w./d.) for 4 w.; group 3: rats were 

exposed to 5 lit of the Karelia red cigarette smoke (KRC) (5 times/d.) by a machine smoking for 4 w.; 

and group 4: (LSH+KRC) rats were received the LSH orally (100 mg/kg b.w./d.) for 2 w., then the rats 

were exposed to the KRC generated by a machine smoking for 4 w. with the continuation of LSH doses. 

The result revealed that T4 showed, non-significant decrease in the KRC group compared to the NC 

group. While,  it was significant declining in T3 with a significant increase in TSH levels as compared 

to NC group. Moreover, the (LSH+KRC) group showed a noticeable improvement in T4 & T3 as 

compared with the KRC group. Furthermore, the (LSH + KRC)  group showed a significantly positive 

change in TSH as compared with KRC group. The histopathological examination of the thyroid of rats 

after exposure to KRC alone showed different histopathological changes when compared with control 

group. Whereas,  the (LSH + KRC) group showed, improve thyroid arrangement with normal thyroid 

follicles when compared with KRC group. Conclusion, results indicate that the Libyan Sidr honey 

antioxidant activity against thyroid tissues damage induced cigarette smoke in adult male albino rats. 

 تأثير عسل السدر الليبي على تلف الغدة الدرقية الناجم عن دخان السجائر في ذكور الجرذان.

 و نوره ابراهيم الزاعل و نارمين محمد درويش عيدة مفتاح الشيلابي *

 ليبيا. البيضاء، المختار،جامعة عمر  الحيوان،قسم علم   

 

 المفتاحية: الكلمات

 دخان السجائر

 عسل

 أمراض أنسجة

 هرمونات

 الغدة الدرقية

 الجرذان

 الملخص 

تحدث سمية منتجات دخان السجائر من خلال الإنتاج الواسع لأنواع الأكسجين التفاعلية. هدفت هذه الدراسة 

إلى تقييم تأثير عسل السدر الليبي على تلف الغدة الدرقية الناجم عن دخان السجائر في ذكور الجرذان. تم 

: مجموعة التحكم؛ المجموعة الثانية: تم 1ذكرًا من الجرذان البالغة إلى أربع مجموعات: المجموعة  82تقسيم 

أسابيع. المجموعة  4مجم/ كجم من وزن الجسم( لمدة  111اعطاء عسل السدر الليبي للجرذان عن طريق الفم )

أسابيع.  4مرات / يوم( الناتج عن آلة التدخين لمدة  5: عرضت الجرذان لدخان خمسة سجائر مشتعلة )3

مجم/ كجم من وزن الجسم( لمدة أسبوعين ثم  111سدر عن طريق الفم ): تم اعطاؤها عسل ال4المجموعة 

عرضت الجرذان لدخان سجائر الكريلا الحمراء الناتج عن آلة التدخين بالاستمرار في إعطائها عسل السدر لمدة 

أسابيع. بينت النتائج أن الثيروكسين أظهر وجود انخفاض غير معنوي في مجموعة دخان السجائر مقارنة  4

مجموعة التحكم. بينما كان الانخفاض معنويًا في ثلاثي يودوثيرونين مع زيادة معنوية في مستويات الهرمون المحفز ب

أظهرت مجموعة الحماية تحسن طفيف في الثيروكسين  ذلك،للغدة الدرقية مقارنة بمجموعة التحكم. علاوة على 

مقارنة بمجموعة دخان السجائر. علاوة على ذلك، أظهرت مجموعة الحماية تغير إيجابي  و ثلاثي يودوثيرونين

بشكل معنوي في الهرمون المحفز للغدة الدرقية مقارنة بمجموعة دخان السجائر. أظهر الفحص المرض ي للنسيج 

ة عة الحمايفي مجموعة دخان السجائر تغيرات نسيجية مختلفة مقارنة بمجموعة التحكم. حيث أظهرت مجمو 

تحسن في نسيج الغدة الدرقية بالمقارنة مع مجموعة دخان السجائر. الخلاصة: تشير النتائج إلى أن عسل السدر 
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Introduction 

The toxicity of cigarette smoke (CS) products is through the huge 

production of reactive oxygen species (ROS) in humans [1], and may 

produce inflammatory mediators [2]. Besides that, the major effect of 

CS that affect health is nicotine, tar, and carbon monoxide [3], [4]. 

Moreover, exposure to cigarette smoke causes the release of many 

harmful substances in the body that have the direct potential of 

forming free radicals and activating inflammatory cells, which 

produce ROS [5]. 

Thyroid gland is the largest single endocrine gland in the body, it is 

located at a midline anlage in the pharyngeal floor [6]. It is also  

regulates many body functions by secreting triiodothyronine (T3), 

thyroxine (T4), and calcitonin hormones [7]. These hormones play a 

role in the development and function of the cardiovascular, nervous, 

immune and reproductive system [8]. Some studies have found that 

cigarette smoke causes changes in the serum concentration of thyroid 

stimulating hormone (TSH), T4, and T3 [9], [10]. 

Honey has been used as food, drug, and raw materials [11]. Also, it is 

used as medicinal substantial because its antioxidant ability and  high 

osmotic pressure build up the immunity level of users [12]. 

Furthermore, It has specific physicochemical properties that healing 

effect, anti-inflammatory potency, and free radical scavenging ability 

[13]. Therefore, the present study aimed to study the antioxidant 

activity of bee honey on thyroid gland damage induced cigarette 

smoke in male rats. 

Materials and Methods: 
1. Chemicals: 

•Libyan Sidr honey (LSH) used was obtained from local agricultural 

market and was analyzed by the Centre Lab of Omar Al-Mokhtar 

University, El-Beida, Libya. 100mg/kg of honey was administered to 

the rats orally by gavage [14]. 

•Karelia red cigarettes (KRC) were obtained from the local 

supermarkets. Rats were exposed to 5 lit KRC by a machine smoking 

[15]. 

2. Animals:  
28 adult male albino rats (Rattus norvegicus), 10 weeks old weighing 

180-200 g were used. Rats were obtained from the animal house of the 

Zoology Department, Faculty Science, University of Omar Al-

Mokhtar, El-Beyda, Libya. They were acclimatized for a period of 3 

weeks and were housed in cages at standard laboratory conditions of 

room temperature (22 ± 2oC). Animals were fed standard rat chow and 

water ad libitum. The animal protocols were followed in this study in 

accordance with the guide for the care and use of laboratory animals. 

3. Experimental design: 
28 Adult male rats were randomly assigned into four groups of 6 

animals as follows:  

Group 1: The control group (NC), rats were kept under standard 

laboratory conditions with ventilation and were not exposed to smoke. 

Group 2: The Libyan Sidr honey group (LSH), rats were given the Sidr 

honey (100 mg/kg b.w./d.) [14], orally by gavage for 4 weeks.  

Group 3: The Karelia red cigarettes group (KRC). Cigarette smoke 

exposure was conducted by KRC generated by a machine (bee 

smoker) device and a hole was connected to a smoking machine by the 

connection pipe to the glass box which was designed locally in the 

Zoology Department, Faculty Science, University of Omar Al-

Mokhtar, El-Beyda, Libya (Fig. 1). The glass box is in a cube shape 

(aquarium shape) with the size of 80 × 30 × 40 cm for keeping the rats 

[15], [16]. The inhalation was performed in the closed glass box for 

condensation of the smoke a cover was removed to provide an 

unforced exchange of fresh air.  

The cigarette smoke was used five lit of the KRC by using a smoking 

machine for 15 minutes and exposing the rats to the cigarette smoke 

for five minutes, then the rats were rested to 10 minutes and ventilation 

by removing the box cover. This operation was repeated five times a 

day for 4 weeks, where the rats were exposed to the KRC for 6 days 

in a week  [17], [18]. 

Group 4: The protective group (LSH + KRC), rats were given the LSH 

(100mg/kg b.w./d.) orally by gavage for 2 weeks then animals treated 

with the KRC generated by a machine smoking (same group 3) for 4 

weeks with the continuation of LSH doses. 

 
Fig. 1: The glass box and smoking machine. 

4.  Hormonal assay: 
At the end of the treatment, the blood samples were collected then 

centrifuged at 25oC for 10 minutes with 4000 rpm to obtain the serum. 

The serum samples kept in deep freezer (-18oC). The blood hormones 

will analyze by using radioimmunoassay (RIA) (TESTO-CTK, 

DiaSorin, P3093) kit. The serum samples obtained analyzed to 

determine the concentration of T3, T4 and TSH of the control group 

and the experimental groups were performed in the Al-Beida 

Laboratory for Medical Analysis, El-Beida City. Principle of methods 

were described by [19], [20].  

5. Histopathological examination: 
After the completion of the treatment period, all rats were anesthetized 

with diethyl ether, then sacrificed, and their thyroid gland samples 

from all groups were fixed in formalin (10%), then dehydrated in 

graded alcohol and embedded in paraffin. Sections of 5μm thickness 

were stained with hematoxylin and eosin using standard procedures. 

The sections were examined under a light microscope [21]. 

6. Statistical analysis:  
Results were expressed as mean ± standard error (SE). The parameters 

were analyzed using significance by one way ANOVA. Means were 

separated using Turkey's test at P < 0.05. The T test also using for 

compared between two means. All statistical procedures were 

performed with the Minitab statistical analysis package program 

(Minitab version 17). The percentage of change was calculated 

according to the following: 

Percentage of change (%) = [(Mean of unknown-Mean of control) / 

(Mean of control)] ×100. 

Results:  
1.Determination of the hormones activities of thyroid 
glands: 

1.1. Determination of the thyroxin hormone (T4) : 
The mean values of the T4 level of control and experimental groups 

were presented in table (1). The mean values of T4 showed, non-

significant decrease (P < 0.05) in the KRC group (2.087±0.246) 

compared to the NC group (2.73±0.135) with a percentage of decrease 

(-23.6%). While, (LSH + KRC) groups showed noticeable 

improvement in this hormone with percentage of increase (3.68%) 

when compared with KRC group.  

1.2.Determination of the triiodothyronine hormone 
(T3): 

Averages of the T3 level of rats belonging to the control and 

experimental groups are given in table (1). The mean values of T3 

showed, a significant decrease (P < 0.05) in the KRC group (0.199 ± 

0.036) as compared with NC group (0.661 ± 0.064). Whereas, slight 

improvement was observed on the mean value of (LSH + KRC) group 

(0.36 ± 0.053) compared to KRC group (0.199 ± 0.036). Where the 

الليبي له نشاط مضاد للأكسدة ضد تلف أنسجة الغدة الدرقية الناجم عن دخان السجائر في ذكور الجرذان 

 البيضاء البالغة.
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improvement was recorded in (LSH + KRC) group by the percentage 

of increase (80.90%) as compared to KRC group. 

1.3.Determination of the thyroid-stimulating 
hormone (TSH): 
From results recorded in the table (1). The mean values of TSH 

showed, a highly significant increase (P < 0.05) in the KRC group 

(0.024 ± 0.003) as compared with NC group (0.009 ± 0.001). Whilst, 

the (LSH + KRC)  group showed a significant positive decline (P < 

0.05) in the mean value (0.014 ± 0.001) as compared with KRC group, 

where it was non-significant (P < 0.05) between the (LSH+KRC) 

group (0.014 ± 0.001) and the NC group (0.009 ± 0.001) 

Table 1: Average of mean values of T4, T3, and TSH levels 
in control and experimental groups. 

LSH+KRC KRC LSH NC Parameters 

2.164 ± 

0.106 

B 

2.087 ± 

0.246 

B 

3.207± 

0.199 

A 

2.731± 

0.135 

AB 

T4 (mg/ml) 

-20.8% -23.6% 17.42%  % of change 1 

3.68%    % of change 2 

1.36 ± 

0.053 

B 

0.199 ± 

0.0361 

B 

0.691± 

0.059 

A 

0.661 ± 

0.0641 

A 

T3 (mg/ml) 

-45.53% -69.9 % 4.53%  % of change 1 

80.90%    % of change 2 

0.014 ± 

0.001 

B 

0.024 ± 

0.003 

A 

0.008 ± 

0.001 

B 

1.009 ± 

0.001 

B 

TSH 

(µLu/ml) 

   55.6% 111.7%  -11.1%  % of change 1 

-41.67%    % of change 2 

 

*Data are expressed as mean ± SE rat within each row, means with 

different superscript (A & B) were significantly different p ˂ 0.05, 

were means superscripts with the same letters, mean that there is no 

significant difference (p ˂ 0.05).  

* NC =Normal control.  LSH= Libyan Sidr honey treated group. KRC 

= Karelia red cigarettes group  (LSH + KRC)= Protective group. 

 * % of change 1= Percentage of change between NC and other 

groups.  

* % of change 2= Percentage of change between (LSH + KRC) and 

KRC group.  

2. Histopathological studies: 
2.1. The thyroid sections of the NC group: 
Microscopically, the thyroid sections of the control group showed a 

normal thyroid follicles lined with simple cuboidal follicles epithelial 

cells, parafollicles cells, and filled with homogenous acidophilic 

colloid (Figs. 2 & 3). 

2.2. The thyroid sections of the LSH group:  
Light microscopic examination of the thyroid after administration of 

LSH alone revealed a normal histological structure: Normal thyroid 

follicles lined with simple cuboidal follicles epithelial cells, 

parafollicles cells, and filled with homogenous acidophilic colloid as 

in the control group (Figs. 4 & 5). 

2.3. The thyroid sections of rats exposure to  KRC: 
Histopathological examination of the thyroid of rats after exposure to 

KRC alone showed different histopathological changes when 

compared with control group such as degeneration of the thyroid 

follicles with reduced or disappeared colloids in thyroid follicles, 

architecture of thyroid follicles were markedly shrunken and distorted, 

deformed, deciduous and necrotic epithelial cells of the thyroid 

follicles, oedema and widening of the interstitial tissue, and congestion 

of blood vessels between thyroid follicles (Fig. 6). In addition, some 

follicles showed focal atrophied of thyroid follicles with desquamated 

follicular cells, and necrosis of the thyroid follicles (Fig. 7). Also, in 

the figure (8) found interstitial oedema with inflammatory cells, 

congestion of blood vessels between thyroid follicles, and shattered of 

basement membrane. 

Moreover, figure (9) showed vacuolization in many thyroid follicles, 

and lymphoid follicle and some pyknotic nuclei. On the other hand, 

KRC treated rats showed hyperplasia and hypertrophy in the follicle 

epithelial cells are seen in the figure (10), severe degenerative change 

and atrophy of thyroid follicles with follicles appear involuted with 

minimal amount of colloid, detached and desquamated follicular cells, 

vacuolization in the lining epithelium of the follicles as well as 

irregular of basement membrane in Fig. (11).  

On the other area, reduced or disappeared colloids in thyroid follicles, 

and necrosis with architectural distortion of thyroid follicles, and sever 

hemorrhage between the thyroid follicles (Fig. 12). This was 

accompanied by the presence of degeneration of the thyroid follicles 

with reduced colloids in the thyroid follicles and deformed, deciduous 

and destroyed with the epithelial lining of vacuolated cytoplasm and 

most follicles with larger nuclei. Architectural distortion of thyroid 

follicles with discontinuity of their basement membrane, congestion 

of blood vessels between thyroid follicles, vacuolization in some 

thyroid follicles were noticed in Fig, (13). In the gross level, the 

thyroid of male adult rats after exposure to KRC at 4 weeks showed 

severe damage in the thyroid tissues. 

2.4. The thyroid sections of protective rats (LSH + 
KRC): 
The thyroid sections of animals that treated with LSH for two weeks 

then the animals were exposure to KRC by a machine smoking after 

taking the LSH for 4 weeks manifested minimal histopathological 

changes when compared with KRC group. Marked improvement of 

the thyroid follicles with vacuolization in some thyroid follicles, 

irregular of basement membrane, and necrosis between the thyroid 

follicles as well as hemorrhage, and oedema with inflammatory cells 

(Fig. 14). Improve thyroid arrangement with normal thyroid follicles 

lined with simple cuboidal follicles epithelial cells and filled with 

homogenous acidophilic colloid with few larger nuclei and few  

vacuolization in the lining epithelium of the follicles  these were 

apparent in the figure (15). Finally, in many areas of thyroid tissues in 

protective rats attained almost normal patterns. 

 
Fig. 2: Photomicrograph of the thyroid section of NC rats showing, 

normal thyroid follicles lined with simple cuboidal follicles epithelial 

cells (FC), parafollicles cells (PC), and filled with homogenous 

acidophilic colloid (CO). (H & E stain, X400). 

 
Fig. 3: Photomicrograph of the thyroid section of NC rats showing, 

normal thyroid follicles lined with simple cuboidal follicles epithelial 

cells (FC), and filled with homogenous acidophilic colloid (CO) (H & 

E stain, X1000). 



Comparison of the Effects Metal Inert Gas and Laser Beam Welding on Duplex Stainless Steel Properties                                           Sharef et al. 

JOPAS Vol.22 No.  3 2023                                                                                                                                                                           90 

 
Fig. 4: Photomicrograph of the thyroid section of LSH rats showing, 

normal thyroid follicles lined with simple cuboidal follicles epithelial 

cells (FC), parafollicles cells (PC), and filled with homogenous 

acidophilic colloid (CO). (H & E stain, X400). 

 
Fig. 5: Photomicrograph of the thyroid section of LSH rats showing, 

normal thyroid follicles lined with simple cuboidal follicles epithelial 

cells (FC), and filled with homogenous acidophilic colloid (CO) (H & 

E stain, X1000). 

 
Fig. 6: Photomicrograph of the thyroid section of KRC rats showing, 

degeneration of the thyroid follicles with reduced or disappeared 

colloids in thyroid follicles (thin arrows), architecture of thyroid 

follicles were markedly shrunken and distorted (head arrows), 

deformed, deciduous and necrotic epithelial cells of the thyroid 

follicles (thick arrows), oedema and widening of the interstitial tissue 

(IT), and congestion of blood vessels between thyroid follicles (CON) 

(H & E, X400). 

 
Fig. 7: Photomicrograph of the thyroid section of KRC rats showing, 

focal atrophied of thyroid follicles with desquamated follicular cells 

(head arrows), and necrosis of the thyroid follicles (stars) (H & E, 

X400). 

 
Fig. 8: Photomicrograph of the thyroid section of KRC rats showing, 

interstitial oedema with inflammatory cells (IT), congestion of blood 

vessels between thyroid follicles (CON), and shattered of basement 

membrane (arrow) (H & E, X400). 

 
Fig. 9: Photomicrograph of the thyroid section of KRC rats showing, 

vacuolization in many thyroid follicles, and lymphoid follicle (LF). 

Note some pyknotic nuclei (arrows) were seen (H & E, X400). 

 
Fig. 10: Photomicrograph of the thyroid section of KRC rats 

showing, hyperplasia and hypertrophy in the follicle epithelial cells 

(HY) (H & E, X1000). 

 
Fig. 11: Photomicrograph of the thyroid section of KRC rats 

showing, severe degenerative change and atrophy of thyroid follicles 

with follicles appear involuted with minimal amount of colloid, 

detached and desquamated follicular cells (thick arrow), vacuolization 

in the lining epithelium of the follicles (head arrows) as well as 

irregular of basement membrane (long arrow) (H & E, X1000). 
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Fig. 12: Photomicrograph of the thyroid section of KRC rats 

showing, reduced or disappeared colloids in thyroid follicles (E), and 

necrosis with architectural distortion of thyroid follicles (arrows). 

Sever hemorrhage between the thyroid follicles (H) (H & E, X1000). 

 
Fig. 13: Photomicrograph of the thyroid section of KRC rats showin

 g, degeneration of the thyroid follicles with reduced colloids 

in the thyroid follicles and deformed, deciduous and destroyed with 

the epithelial lining of vacuolated cytoplasm and most follicles (thin 

arrows) with larger nuclei (head arrows). Architectural distortion of 

thyroid follicles with discontinuity of their basement membrane (thick 

arrow), congestion of blood vessels between thyroid follicles  (CON), 

vacuolization in some thyroid follicles (star) (H & E, X1000). 

 
Fig. 14: Photomicrograph of the thyroid section of (LSH+KRC) rats 

showing,  marked improvement of the thyroid follicles with 

vacuolization in some thyroid follicles (thick arrows), irregular of 

basement membrane (thin arrows), and necrosis between the thyroid 

follicles (head arrows) as well as hemorrhage (H), and oedema with 

inflammatory cells (star) (H & E, X400). 

 
Fig. 15: Photomicrograph of the thyroid section of (LSH+KRC) rats 

showing,  improved thyroid follicles lined with simple cuboidal 

follicles epithelial cells and filled with homogenous acidophilic 

colloid (CO) with few larger nuclei (thick arrow) and few  

vacuolization in the lining epithelium of the follicles  (thin arrow) (H 

& E, X1000). 

 

Discussion: 
Cigarette smoke contains most of the toxic and carcinogenic 

compounds in mainstream smoke, where it is effects on human health, 

which caused by free radicals, oxidative stress, the nicotine, the carbon 

monoxide, and other contains [22]. Exposure to CS has been shown to 

have variable effects on thyroid function, reflected by changes in 

serum T4 & T3 concentrations [23]. The result obtained from the 

present investigation revealed that the mean values of T4 showed, non-

significant decrease in the KRC group as compared with NC group. 

Whereas,  the treatment with KRC showed a significant decrease in 

T3. Besides, the data showed, a significant increase in TSH levels 

compared to NC group. These results are in line with those observed 

by many investigators [24], [10].  

Wiersinga [24] documented that the effect of the CS on thyroid 

function may be confounded by body mass index (BMI), where TSH 

is associated with BMI, and smokers may have lower BMI. Also, they 

said that the association of BMI with higher TSH and lower T4. Where 

thyroid hormones play an essential role in metabolism. Moreover, the 

inhaled cigarette extracts could lead to decreases in serum T4 & T3, 

which could in turn lead to increases in serum TSH levels [25]. The 

reduced of the thyroid hormone secretion associated may due to 

decreased metabolic rate as well as a result of with hypothyroidism 

and increased glucose storage [26]. In addition [27], [28] found that, 

chemical components of cigarette such as nicotine, thiocyanate and 

benzpyrene produced the effect on the thyroid hormone synthesis and 

the promotion of goiter, which caused directly or indirectly to 

abnormal thyroid hormone production. On the other hand, the 

exposure to CS leads to a decline in thyroid hormones’ function i.e., 

T4 & T3 [29]. The reduced secretion of T4 & T3 is accompanied by 

inhibition of many functions of organs, because these hormones play 

a role in the development and function of cardiovascular, nervous, 

immune and reproductive system [8]. Moreover, [30], [31] and [32] 

reported that the decrease in thyroid hormones levels is due to the 

effect of chemicals toxin on inhibits 5-deiodinase enzyme, thyroid 

peroxidase enzymes (TPO) and blocks intrathyroidal and peripheral 

conversion of T4 & T3. In addition, univariate analysis revealed that 

TSH levels in people who exposed to cigarette smoke were 

significantly higher than in healthy people [25]. In this regard, some 

studies have shown that the cigarette contains monoamine oxidase 

inhibitors; monoamine oxidase leads to decomposition of certain 

neurotransmitters such as monoaminergic, dopamine, and 

norepinephrine, where the dopamine affects the hypothalamus and 

therefore pituitary, and then influences thyroid [33]. However, the 

inhibition of serum levels of thyrotropin caused to hypersecretion of 

pituitary TSH and an amplified increase in serum TSH level [34]. 

Additionally, the hypothyroidism disease leading to turbulences of 

thyroid gland, inhibits the synthesis of thyroid hormones, suppression 

of antioxidants and raised of ROS [35], [36] and [37]. Moreover, [38] 

who reported that the T4 & T3 are increased and TSH level is 

decreased by from alteration in the monodeiodination pathway. 

Besides that, [39] explained that the increase of serum T3 is due to the 

stimulation in monodiodination of T4 in peripheral tissues. 

On the other hand, this study demonstrates the rats in the (LSH+KRC) 

group showed a slight increase in the mean value of T4 & T3 as 

compared with the KRC group. Furthermore, the (LSH + KRC)  group 

showed a significant decrease in the mean value of TSH as compared 

with KRC group which is in agreement with other studies   [28] who 

indicated that the ant-oxidative effect of honey oral administration of 

honey to the CS group could be due to the presence of antioxidant 

compounds in honey as well as phenolic compounds are present in 

honey, where these compounds are to enhance free radical scavenging 

activity and also reduce lipid peroxidation. Similarly, the protective 

effects of honey by the phenolics, flavonoids and other antioxidants of 

honey [40]. 

The results indicated that, the histpathoological examination of thyroid 

tissues in  KRC group showed different changes as compared with NC 

group such as degeneration of the thyroid follicles with reduced or 

disappeared colloids in thyroid follicles, architecture of thyroid 



Comparison of the Effects Metal Inert Gas and Laser Beam Welding on Duplex Stainless Steel Properties                                           Sharef et al. 

JOPAS Vol.22 No.  3 2023                                                                                                                                                                           92 

follicles were markedly shrunken and distorted, deformed, deciduous 

and necrotic epithelial cells of the thyroid follicles, oedema and 

widening of the interstitial tissue, and congestion of blood vessels 

between thyroid follicles with reduced colloids in the thyroid follicles 

and vacuolated cytoplasm the epithelial lining of follicles. Similar 

result was reported by [41]. 

This was concomitant with the results of other researches [8]. They 

said the histological alteration could be attributed to low level of T4 

that led to increased TSH level, which was responsible for the 

proliferative activity of follicular. Also, hypothyroidism produce of 

oxidative stress in the thyroid tissues damage and apoptosis [42], [8], 

and disturbed thyroid tissues and decreasing thyroid hormones [8]. 

This could be responsible for the increased activity of superoxide 

dismutase as protective mechanism against elevated oxidative stress 

status [25]. Furthermore, CS is a major exogenous source of ROS, 

which are capable of inducing lipid peroxidation, DNA damage, 

apoptosis of cells and increased oxidative stress. Also, Morariu  [43] 

said that, the converted of thyroid peroxidase into reactive metabolites 

that caused localized destruction of the thyroid gland. 

On the other hand the (LSH + KRC) group showed, improve thyroid 

arrangement with normal thyroid follicles lined with simple cuboidal 

follicles epithelial cells and filled with homogenous acidophilic 

colloid when compared with KRC group. These findings indicate that 

the LSH as a natural product have a protective effect on the thyroid 

gland structure and this may be useful for preventing or delaying the 

development of hypothyroidism and its complications. These results 

might suggest that honey might have protective effects on the 

oxidative stress in rat tissues exposed to CS [15], [14]. Also, they 

believed the honey has antioxidants such as flavonoids and phenols 

with some vitamins (A, C, and E). Moreover, [44] confirmed that 

honey plays a important role in attenuating oxidative stress induced 

cell death. The authors [45] reported that the honey considerably 

inhibited oxidation of cell membrane and prevented cellular damage 

and its extracts reduced oedema and pain in inflammatory tissues by 

inhibition of paw oedema and the loss of anti-inflammatory effect of 

honey. 

Conclusion:  
In conclusion, these observations indicate that the Libyan Sidr honey 

antioxidant activity of the general toxic effects extracted by CS-

induced thyroid tissues damage in adult male albino rats. Therefore, 

Sidr honey may be a beneficial in treatment the complications of 

hypothyroidism. 
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