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 Like other soluble lead compounds, exposure to lead chloride may cause lead poisoning, In 

the current study, we seek to determine the effect of lead chloride on body and liver weight, 

as well as histological changes of the liver, in addition to the possibility of reducing the toxic 

effects of lead chloride by using natural products like garlic. Twenty-five healthy mice were 

divided into five groups: the first group was kept as an un-medicated control, while the 

second and third groups were given Lead chloride at a dose of 8.3 and 4.2 mg/kg, 

respectively; the fourth group were given only garlic at a dose of 200 mg/kg; and the fifth 

group were given lead chloride (8.3mg/kg) plus garlic in the same previous dose, the 

experiment continued for 21 days. This study's results show no significant difference in liver 

and body weight between groups except in the group that received a high dose of lead 

chloride. The histological changes in the liver showed focal granulomatous, congestion, 

necrosis space, hepatocyte degeneration, and inflammatory cells were also observed, 

especially in group that received high doses of Pbcl2. The present study proved that heavy 

metals containing lead have toxicological effects on the liver, so this effect can be decreased 

by natural products like garlic, which has a large activity in removing toxins like this. 

. 
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1.Introduction: 

Lead chloride (PbCl2) is an inorganic compound 

which is a white solid under ambient conditions, it is 

soluble in water. One of the most crucial lead-based 

reagents is lead chloride. It is used as a cathode for 

seawater batteries, as a flux for galvanizing steel, as a 

flame retardant in nylon wire coatings, and to eliminate 

H2S and ozone from effluent gases [1], and as pigment, 

casoline and cosmetic. 

Due to their distinctive chemical characteristics 

and high economic worth, industries use lead and lead-

derived compounds extensively. From five million tons 

annually in 1970 to over 11 million tons in 2016, the use 

of lead has increased quickly. However, urban sources 

like homes, sewage treatment facilities, and waste 

management facilities can release lead directly into 

aquatic habitats [2]. According to numerous researches, 

lead can have negative consequences even at low 

concentrations [3, 4]. 
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More proof has emerged demonstrating lead's 

harmful effects on human health, particularly on 

neurobehavioral functions. From childhood to maturity, 

the neurotoxicity of prolonged exposure to low 

quantities of lead can affect cognitive function [5,6]. 

Some research showed a link between lead exposure at 

low concentrations and children's attention-

deficit/hyperactivity disorder (ADHD) [7]. When 

children are exposed to low amounts of lead over an 

extended period of time, the development of the central 

nervous system can be disturbed [8], as well as recent 

studies' epidemiological and experimental findings 

support the notion that inorganic lead compounds raise 

the risk of cancer [9]. As a result, lead toxicity has 

grown to be a significant problem for both 

environmental and human health. 

It was widely known that garlic (Allium sativum) 

had anti-inflammatory, antifungal, and antiseptic 

properties [10]. Garlic has been discovered to have 

potential medical benefits, including lowering blood 

pressure, some protective effects against cardiovascular 

and cerebrovascular diseases, antioxidant and anti-aging, 
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antitumor, and antiviral activities, improving glucose 

metabolism and liver function, and antibacterial activity 

[11,12]. The primary bioactive components of garlic 

were thio-sulfinate compounds, particularly diallyl thio-

sulfonate (allicin) and S-allyl-cysteine sulfoxide (alliin), 

which were evaluated for garlic's active function [13]. 

About 70% of garlic's active ingredients include allicin, 

which may work as an antioxidant in the body [14],as 

well as, vitamin, minerals, flavonoids, ascorbic acid, 

sulphue and trace of iodine, addition to seventeen of 

essential amino acid [15], and many research were using 

garlic extract as antibacterial that lead to inhibition zone 

100% [16]. 

The liver is one of the most significant solid 

organs in humans, serving a variety of purposes 

including maintaining metabolic homeostasis, producing 

nutrients like carbohydrates, fats, proteins, and vitamins, 

distributing those nutrients, storing them, and 

synthesizing proteins and other end products of 

metabolism, including drugs and toxins invading the 

liver cell cycle [17]. 

Several studies were decided the risk effect of 

lead chloride on liver [18,19, 20], this study will be 

conducted to demonstrate and determined the negative 

effect of lead chloride on the liver by using natural 

product like garlic. 

 

2. Materials and methods: 

2.1. Preparation of lead chloride solution 

Lead chloride powder will be prepare by 

dissolving 1 g of lead chloride powder in 100 ml of 

distilled water as stock solution, two doses were 

prepared,  high and low dose of Pbcl2 (8.3 and 

4.2)mg/kg body weight respectively.  

 

2.2. Preparation of Garlic solution 

Freshly peeled garlic was homogenized and 0.1 g 

was dissolved in 1 ml of distilled water, corresponding 

to 250 mg/kg body weight of animals [21].  

 

2.3.Animal groups 

Twenty five Balb /C  mice in age of (2-3) months, 

weighing (34-37) g in animal house of our college. 

Animals were divided randomly into five groups of each 

with ( 5 ) mice  as following: 

1- The first group as negative control received orally 

phosphate buffer for 21 day. 

2-The second group was receiving orally high 

concentration of lead chloride solution (8.3mg/kg) 

for21day 

3-The third group was receiving orally low 

concentration of lead chloride solution (4.2mg/kg) 

for21day. 

4- The fourth group was receiving orally Garlic solution 

for 21 day. 

5- The fifth group was receiving orally lead chloride 

solution (8.3mg/kg) plus Garlicfor21day. 

The mice were maintained on standard laboratory 

animal diet pellets and the mice weight was taken at the 

beginning and end of the experiment. After 21 day, all 

groups of mice were killed by dislocation of the neck at 

intervals and scarifying for take the liver, liver weight 

also was taken. 

 

2.4. Body weighing 

Body weight was recorded at the first and end of 

the experiment and for all groups. 

 

2.5. Liver weighing  

Liver weight was recorded at the end of the 

experiment and for all groups. 

 

2.6. Statistical analysis 

The Statistical Analysis System, SPSS will be 

used to identify effect of Lead chloride and Garlic on 

body and liver weight. Least significant difference 

between means in this study [22]. 

 

2.7. Histopathological study 

After animal scarification, liver tissue was taking 

and kept in 10% formalin to prevent any changes in 

tissues structure. The histopathologic examination was 

carried out according to [23]. Small pieces of tissue were 

taken and placed in plastic cassettes, then washed with 

tap water and labeled.  Dehydration of the specimen was 

done by using grades of ethanol 70 %, 80 %, 90 %, 95 

%, and 100 % (2 hours each).  The specimen was treated 

with xylene for 2h before dipping in liquid paraffin at 

55- 60°C for 4h.  Tissue was embedded in paraffin and 

paraffin blocks are left for 1-2 days in -4Ċ. Sections (4–

5 μm) were stained with eosin and hematoxylin. Finaly, 

the slides were examined by taking different fields under 

magnification power of (10x, 20x and 40x) and the 

abnormal changes of tissues were record. 
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3. Results and Discussions 

In this study the results of liver weight show in 

Figure (1) which revealed that liver weight in group that 

received only garlic as the same in negative control 

group, and close to what appeared in group which take 

Garlic with lead chloride, as well as in group that take 

only lead chloride but at low dose, while, the liver 

weight was decreased in group that take high dose of 

lead chloride for three weeks, this is due to harm effect 

of lead chloride on liver in dose dependent manner. 

 
Figure (1) show the correlation between five groups and 

liver weight 

 

Regarding to body weight under lead chloride, 

and after 21 days of experiment, all groups showed 

similar weights expect the group that take high dose of 

lead chloride (Figure 2), because the exposure to lead 

compound  in adult may be lead poisoning and increased 

risk of high blood pressure, heart disease, decline in 

cognitive function, anxiety, and depression that lead to 

loss of weight to anemia, hypertension, kidney 

dysfunction and Subclinical peripheral neuropathy and 

this, in turn, leads to loss of weight [24]. 

 
Figure (2) show the correlation between five groups and 

body weight 

 

The results of histopathological liver study show 

normal tissue in negative control group (Figure 3), as 

well as, unnoticeable change and may be closer to 

normal in mice group that received only garlic solution 

(Figure 4).  While the alteration histopathological is 

clear as focal granulomatous lesion appear in  many 

lobes mainly in portal area and others granuloma appear 

within necrosis space with degenerated hepatocytes 

appears  swollen and enclosed to area of granuloma's 

zone in group that received high dose of lead chloride 

(Figure 5), this result is in the same line with study of 

[25], which decided that the effect of lead compound 

may be lead to severe damage in hepatocytes of mice 

due to lobular disarrangement , congestion, moderate 

portal and lobular hepatitis . 

After 21 days of experiment, the histological 

structure of liver in group which took orally low dose of 

lead chloride showed cuffing of inflammatory cells 

around blood vessels which appear dilated and 

congested, as well as degenerated in hepatocytes due to 

loss of sinusoidal and have dark nuclei that named 

cloudy swelling (Figure 6), the appearance of 

inflammatory cells may be due to interact lead with 

enzymes and proteins of liver tissue, interfering with the 

mechanism of antioxidant defense to produce a 

traditional inflammatory response as a result of the 

generation of reactive oxygen species( ROS) [26]. 

However, the causes of pathological changes in 

the liver tissue could be as a result to lead action on the 

content of DNA, liver glycogen and portability of lead to 

convert amino acids into proteins [27]. 
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Other study has suggested that the reason of the 

pathophysiology changes in the liver may due to 

oxidative stress, or programmed cell death (apoptosis), 

Although the mechanism of lead action that causing 

hepatic toxicity is not much clear [28]. 

After 21 days of took garlic solution plus 8.3 mg 

of lead chloride, the histopathological changes showed  

regeneration of hepatocytes appear enlarged and dark 

nuclei due to mitosis although the high dose of lead 

chloride, but others hepatocytes still swelling and loss of 

sinusoids which refer to regeneration which indicates the 

effect of garlic in returning hepatocytes to normal 

(Figure 7), this regeneration may be due to  the presence 

of organ sulfur compounds in garlic that have many 

effect on drug metabolizing enzymes, antioxidant 

properties, antimicrobial, antithrombotic, hypolipidemic, 

antiarthritic, hypoglycemic and antitumor activity[29]. 
Finally, This study is in agreement with other studies 

that emphasize  decreasing chemical toxicity by using 

natural products[30]. 

 
Figure (3) Liver section of control group shows normal 

structure and appearance A:(100x, H&E) B: 400XH&E). 

 
Figure (4):Histopathological section in liver showed A &B 

nearly to normal with no clear lesions in group that 

received only Garlic solution.A(200x,H&E); B:400X H&E. 

 
Figure(5) Histopathological section(A;B;C;D) of liver in 

mice of group that received high dose of lead chloride, 

shows many lobes in portal area(red arrow),granuloma 

space with necrosis(blue arrow)and degenerated 

hepatocytes with swollen and enclosed of granuloma zone 

(black arrow).(400x,H&E) 

 
Figure(6):Histopathological section of liver from mice of 

group that received low dose of lead chloride show cuffing 

of inflammatory cells with congested central vein(black 

arrow),degeneration of hepatocytes appear as cloudy 

swelling(blue arrow) (400x,H&E). 
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Figure (7) Histopathological section of liver from mice of a 

group which received lead chloride and garlic showed A:  

degeneration of hepatocytes which appear swelling (Black 

arrow) nearly to congested central vein (red arrow). B: 

cloudy swelling still presented in others hepatocytes 

(yellow arrow). C: regeneration in some hepatocytes(blue 

arrow). D: Restore to normal 

appearance.(100x&400x,H&E). 

Conclusion:  

Garlic solution aid in moderating the toxic effects of 

lead compound on hepatocytes through regenerative processes 

in which newly form hepatocytes producing and restore to 

normal appearance gradually. Many studies are required on 

the effectiveness of garlic and especially the active substances 

it contains, which can be converted into nanomaterials and 

used as anti-toxic agents 
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خلايب كبد الفئراىحقيين كفبءة الثوم على كلوريد الرصبص الوخرسب في   
خبلد حوداى غثواى 

 1
 سويت ابراهين حسيي،  

1
هنى سبجج هبشن ،  

2
، سبرة هبجد عبيد 

3
 

1
 العزاق-قسن العلْم الاسبس٘ت، كل٘ت ؽب الاسٌبى، جبهعت بغذاد/بغذاد 

2
 العزاق -كل٘ت الطب الب٘طزٕ،جبهعت بغذاد ،قسن الاهزاع ّاهزاع الذّاجي 

 3
 قسن ٌُذست حقٌ٘بث القذرة الكِزببئ٘ت، كل٘ت الوأهْى الجبهعت 

sumaiahibraheem@codental.uobaghdad.edu.iq.iqkh201295@codental.uobaghdad.edu ,  

 sara.m.obaid@almamonuc.edu.iq , mona.sha@covm.uobaghdad.edu.iq , 

 : الخلاصت 

ًبحث عي حأث٘ز كلْرٗذ فٖ الذراست الحبل٘ت ، فبى الخعزع لكلْرٗذ الزطبص قذ ٗسبب الخسون  هثل هزكببث الزطبص الأخزٓ القببلت للذّببى ، 

هثل الثْم. حن حقس٘ن الزطبص علٔ ّسى الجسن ّالكبذ ، ّكذلك الخغ٘زاث الٌس٘ج٘ت للكبذ ، ببلإػبفت إلٔ إهكبً٘ت حقل٘ل اثبر سوْم كلْرٗذ الزطبص بوٌخج ؽب٘عٖ 

ٔ خوس هجوْعبث ّحن الاحخفبظ ببلوجوْعت الأّلٔ علٔ أًِب هجوْعت الس٘طزة غ٘ز هعبلجت، بٌ٘وب أعط٘ج الوجوْعخبى الثبً٘ت خوست ّعشزٗي فأرًا سل٘وًب إل

لكل  ملغزاه 200ت الزابعت الثْم فقؾ بجزعت علٔ الخْالٖ ، ّأعط٘ج الوجوْع لكل ك٘لْ هي ّسى الجسن لغزامه 4.2ّ  3.3لْرٗذ الزطبص بجزعت ّالثبلثت ك

( هع الثْم ّبٌفس الجزعت السببقت. اظِزث ًخبئج لغزام لكل ك٘لْ هي ّسى الجسنه 3.3كلْرٗذ الزطبص ) ّأعط٘ج الوجوْعت الخبهست ك٘لْ هي ّسى الجسن

لزطبص. ّببلٌسبت للخغ٘زاث ُذٍ الذراست أًَ لا ْٗجذ فزق هعٌْٕ ب٘ي اّسى الجسن ّالكبذ ب٘ي الوجبه٘ع هبعذا  الوجوْعت الخٖ حلقج جزعت عبل٘ت هي كلْرٗذ ا

عت الخٖ حلقج الٌس٘ج٘ت فٖ الكبذ فقذ لْحظج ُذٍ الذراست أٗؼب ّجْد ّرم حب٘بٖ بؤرٕ ّاحخقبى ًّخز ّحٌكس الخلاٗب الكبذٗت ّالخِبببث خظْطب فٖ الوجوْ

حأث٘زاث سو٘ت علٔ الكبذ ، لذلك ٗوكي أى ٗخٌبقض ُذا  جزعت عبل٘ت هي كلْرٗذ الزطبص. أثبخج الذراست الحبل٘ت أى الوعبدى الثق٘لت الوحخْٗت علٔ الزطبص لِب

 .سالت بعغ الوزكببث السبهتكب٘زة فٖ ا الخأث٘ز ببلوٌخج الطب٘عٖ هثل الثْم الذٕ لَ فعبل٘ت
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