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ABSTRACT 

 
Mercury chloride is one of the most dangerous metals for health due to its volatility and its rapidity to pass 

through the human body. We undertook this study with the aim of investigating the detoxification of mercury 

chloride by the Calotropis procera plant taken from the Algerian Sahara. In this study, the toxicity of mercury 

chloride affected the kidney weights of male and female rats through increased weight. On the other hand, the 

plant Calotropis procera demonstrated a beneficial effect by restoring the weight of the kidneys. The results of 

this study demonstrated that the plant Calotropis procera. procera has a beneficial effect on the liver, which was 

able to restore its weight affected by the mercury chloride. Treatment of male and female rats with mercury 

chloride has also been found to lower blood urea levels, uric acid, proteins total, alkaline phosphatase and direct, 

indirect, total bilirubin levels. This toxicant caused an increase in blood sugar levels, blood creatinine, in male 

and female rats. Our results demonstrated no effect of mercury chloride and of the plant on cholesterol levels 

and triglycerides in female rats. No change in albumin levels was found in male and female rats. However, 

mercury chloride was found to increase cholesterol and triglyceride levels in male rats. The Calotropis procera 

plant restored cholesterol and triglycerides in male rats. This study can help to clarify that the detoxification of 

mercury chloride by Calotropis procera act directly on liver and kidney by ameliorating uric acid, blood sugar, 

creatinine, albumin, alkaline phosphatase, urea, total protein. 
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1. INTRODUCTION 

 
Mercury chloride is a toxic metal which can lead to 

the perturbation of the physiology of cells. For 

example, it increases the degree of urea [1] which 

stimulates the synthesis of the cellular immunity 

(cellularity). The same mechanism causes an increase 

in the blood urea level to induce the production of 

defense cells such as macrophages and neutrophils. 

This increases also the cellularity which the cancer 

uses as a matrix to proliferate. The perturbation of the 

biochemical parameters like the elevation of glycemia 

served like an advantage by mercuric chlorides to 

desequilibrate the power producer of cells. This 

mechanism of the blockage of the production of the 

insulin leads to the death of the cells [2]. Depletion 

of the production of the insulin hormone has been 

also       observed in pancreatic cancer. 
 

To detoxify the mercury chloride, more toxic plants 

similar to it can be used but in a beneficial way. 

Among these plants there is Calotropis procera 

Calotropis procera which is able to import new 

voices of detoxification of the mercury chloride. It is 

a plant known in the Algerian Tuareg population by 

“Torha”. It protects from the toxicology of mercury 

chlorid by the regulation of biochemistry parameter 

that mercury chloride has desiquilibrated. Besides, it 

may decrease the toxicityof mercury chloride through 

biochemical pathways. It impeaches mercury chloride 

to use them to increase the cellularity [3]. The 

objective of this study is to find new natural ways to 

decrease the toxicity of mercury chloride.  
 

2. METHODS AND MATERIALS  
 

2.1 Animals 
 

The study was carried out on adult male and female 

Ratus ratus Ratus ratus rats of the wistar strain, 

obtained from the Pasteur Institute in Algiers. The 

weight of the rats at the time of the experiment was 

250 g / kg / bw. The animals were kept in standard 

food and water ad libitum. They were grouped 

together in large polyethylene cages (six rats per 

cage) in an air- conditioned animal facility at a 

temperature of 25 ± 2°C with constant humidity (50 

%) on a light / dark cycle of 12hrs-: 12 hrs hrs: 12hrs. 
 

The air-dried sample (200g) was percolated using 

ethanol 1,3L for a period of 10 days. The extract were 

drained and concentrated under pressure using 

Rotavapor (R110 at 40°C). The ethanol extract was 

allowed to dry and its weight was recorded. This was 

labeled CP1. Ethanol extract (10g) was dissolved in 

60% aqueous methanol Aq.MeOH (150 ml), and 

partitioned with petroleum ether (150 ml), chloroform 

(150 ml) Ethyl acetate (150) ml sequentially. All 

fractions obtained were collected marcs after 

extraction with ethanol was repercolated with 5M 

hydrochloric acid (500 ml) for the period of 3 days. 

Aqueous acid fraction obtained was basified with 

solution of sodium hydroxide and portioned with 

chloroform. The chloroform fraction was collected in 

a weighted beaker (After evaporating excess 

chloroform using Rotavapor). 

 

2.2 Traitement of Rats 

 
The male and female wistar strain rats were divided 

into 10 (ten) lots of 6 (six) rats, each in the following 

order: Lot 1(one): control, Lot 2(tow) : plant, Lot 

3(three) : Plant + mercury, Lot 4 (four): Mercury, Lot 

5 (five): Mercury + C. Procera extract. The rats were 

treated with a dose of 0.20 mg / kg intraperitoneally 

for 19 (nineteen) days. The plant extract (10 ml) was 

injected into the rats by gavage for 19 days. The 

determination of biochemical parameters was done 

according to the method: Urea: kinetic Urease, uric 

acid: uricase, total bilirubin: direct DCA, Direct 

Bilirubin: DCA, Creatinine: uncompensated kinetic 

Jaffe, Glycemic: GOD, Albumin: Bromocresol 

Green, PAL: IFCC, Triglyceride: Triglyceride 

oxidase, Cholesterol: Cholesterol oxidase. 

 

2.3 Statistical Analysis 

 
In the present study, the results were analyzed using 

the ANOVA statistics to compare the significance 

between the groups. The results of comparison 

between the groups are significant if P < 0.05. The 

tukey test were used for multi-comparison between 

groups. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Effects of Mercury Chloride and the 

Plant Calotropis Procera on the Weight 

of Male and Female Rats 

 
It is found that the treatment of male and female 

rats with mercury chloride at a dose of 0.20 mg/kg 

bw affects the total body weight (Fig, 1.a, b). 
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Fig. 1. a- Evolution of the body weight of the male rats after administration of mercury chloride, plant 

Calotropis  procera, plant + mercury and mercury + plant at 0.20 mg kg for 20 days. b- Evolution of the 

body weight of the female rats after administration of mercury chloride, plant Calotropis       procera, plant + 

mercury and mercury + plant at 0.20 mg kg for 20 days  
 

Rats of both sexes showed signs of poor appetite and 

abstinence from food. The statistical analyzes by 

Anova one way and tukey test mutli-comparison 

demonstrated that there is a difference at p value 

<0,05between the body weight of male and female 

rats treated with the plant Calotropis procera and that 

of rats treated with mercury chloride. Rats treated 

with the plant calotropis procera showed lively 

behavior with a high appetite. This shows that C. 

procera positively influenced the weight of male and 

female rats and resulted in weight improvement. The 

plant Calotropis procera contain compounds like 

nitrogen, potassium, phosphorus, sodium, calcium, 

protein and carbohydrate [1] which can improve 

microflora proliferation and increase digestibility and 

weight. These mineral elements renew the energy of 

cells and stimulate appetite and weight gain. By these 

molecules the plant Calotropis Procera increased the 

weight in female and male rats and gave them more 

energy compared to the group of rats treated with 

mercury chloride. This shows that the Calotropis 

Procera plant can be considered an effective quality 

food and not a quantity food. The carbohydrates of 

the plant are different from the carbohydrates 

produced by mercury chloride which promote a 

toxic environment for the cells. However, 

calotropis carbohydrate will provide favorable 

conditions for cell development and activity. The 

carbohydrate molecules of the Calotropis procera 

protects against weight loss from mercury chloride 

and provides weight gain, energy and health. On the 

other hand, the toxicity by the chloride of mercury 

generated toxic carbohydrates which act negatively 

on the weight. An in vivo study on mice found that 

cardiac glycosides of the Calotropis procera like the 

usharin provided highly protective effects against      

loss of weight observed in diabetic rats administered 

by Calotropis procera. This shows that the          

Calotropis procera contains a molecular that       

reduce the toxicity of sugar in model of diabetics rat 

[4]. 
 

3.2 Effects of Mercury Chloride and 

Calotropis procera Plant on Liver Weight 

of Male and Female Rats 
 

The results of this study demonstrated that mercury 

chloride increased the liver weight of male rats (Fig. 

2). The increased liver weight of male rats is due to 

macrovascular and microvascular steatosis observed 

in histological studies of the effect of mercury 

chloride on male rats B [3]. Male rats restored the 

weight of liver. The same result was also seen in the 

histopathological study of liver tissue of groups 

treated by Calotropis procera, (mercury chloride + 

Calotropis procera) and (Calotropis procera  + 

mercury chlorids) [3]. The Calotropis procera play 

an important role of the prevention against HgCl2 

increased liver weight in male rats.This action of 

Calotropis procera on weight of liver because it 

possesses strong antioxidant properties. The weight of 

liver of the female rats demonstrate that mercury 

chloride induced the decreased of weight of liver. On 

the other hand, the weight of the liver of female rats 

treated with Calotropis procera was restored. 

Calotropis procera have the potential 

hepatoprotective effect of on female rats and male 

rats. 
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Fig. 2. Study of Variations in Organ Weights" livers" of female and male rats 
a- Change in liver absolute weight of female rats after administration of HgCL2 (0.20 mg / kg) and the plant Calotropis 

procera. b- Change in Absolute liver weight of male rats after administration of HgCL2 (0.20 mg / kg) and the plant 

Calotropis procera  

 

3.3  Effects of Mercury Chloride and the Plant 

Calotropis procera on the Weight of Male 

and Female Kidneys 
 

The administration of mercuric chloride with 0.20 mg 

/ bw in the female and male rats induced significant 

increased the absolute and relative weight of kidney. 

In male rat groups, the weight of kidney is higher 

than those of females. Studies have demonstrated that 

the difference of the weight of kidney in  both male 

and female rats is due to the expression of the 

organic anion transporters Oat. For example, in vivo 

studies in animal models of obesity in male rats have 

found that dysfunction of Oat 3 transporters leads to 

renal dysfunction [5]. Other studies on knockout rats 

have shown that oat1 capture more mercury chloride 

than oat 3 [6]. Studies on rats treated with mercury 

chloride found that low expression of Oat3 

transporters in kidney basement membranes may be a 

defensive mechanism developed by the basal 

membrane cell to protect against mercury [7]. 

Besides, other studies found that the expression of 

renal transporters Oat3 is higher in the male rat than in 

the female [8]. This shows the protective role of Oat3 

of the kidneys in the male sex. Oat 3s carry also AMP 

cyclic nucleotide molecules that are involved in 

functions of the male reproductive system. The 

increased kidney weights in male rats can also be 

attributed to cyclic AMP. The latter are expressed 

much more in the male rat than in the female. The 

regeneration of cyclic AMP nucleotides is of 

energetic "ATP" origin. The more sugar there is, the 

more ATP there is and the less it is released, the more 

cyclic AMP nucleotides are generated and the greater 

the risk of cancer. The latter can cause diabetes [9]. 

Kidneys have been found in diabetic men to exhibit 

abnormal metabolism of cyclic AMP nucleotides. 

This metabolic imbalance appeared on the glomeruli 

by a change in diameter and weight.  Field found in 

rats that the hormone glucagon stimulates an increase 

in the concentration of cyclic AMP [10]. The 

glucagon increases the level of this hormone in 

benign and much more malignant hyperplastic 

nodules. Other studies have found in hyperplastic 

liver cancer that the kidney enlarges too. According 

to the results of these studies there is a relationship 

between the organs of the human body, kidneys and 

sperm. This shows that when an organ is affected 

all organs are affected. The link between these 

organs is hormonal in origin. [11] found that the 

change in kidney weight is directly related to a 

hormone glucagon. The link of this hormone with 

the male genital system is the cause of kidney 

damage, and even some cases of cancer such as 

pancreatic cancer. This hormone, glucagon, has long 

been neglected compared to insulin but it is a 

molecule of life whose imbalance can lead to the loss 

of an organ chain, the liver, the kidneys, the 

pancreas and the sperm. This is also applied to 

mercury chloride known by its hyper glycemic 

effect. It generates a lot of ATP energy that it 

prevents it from being released. [3] found that 

following mercury chloride poisoning there is an 

accumulation of lipids in the liver in the form of 
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macrovascular steatosis in male rats. This shows 

that mercury chloride is capable of generating 

toxicity from glucose that it transforms into lipid and 

stores it in the liver. ATP not released by glucose can 

be transformed into the cyclic messenger AMP. In the 

case of intoxication by chloride of mercury, it 

produces in the organism a fever. The latter turns on 

the DNA of the spermatozoon and at the same time 

on the mercury attached to this DNA. The 

consequences of binding of mercury chloride to the 

DNA is its degradation into polynucleotide 

(unfragmented DNA). The latter acts badly on 

sperm and spermatozoa which lose their viability. 

Sperm contaminated with mercury and 

unfragmented DNA will pass into the kidney and 

cause toxicity and contamination of kidneys;the result 

is blockage liquids. In the kidneys, sperm whose 

DNA is fragmented and whose energy and ATP has 

not been released into the oocyte are transformed 

into Cyclic Messenger AMP. The kidneys will act 

on the one hand by blocking the excretion 

tunnels and blocking a contaminated sperm with 

fragmented DNA by a state of hypertrophy and 

increased weight. 

 

 
  

Fig. 3a. Study of Variations in Organ Weights" Kidney" of female  
Change in kidney absolute weight of female rats after administration of HgCL2 (0.20 mg / kg) and the plant  

Calotropis procera  

 

 
 

Fig. 3b. Study of Variations in Organ Weights" Kidney" of male rats  
Change in Absolute kidneyweight of male rats after administration of HgCL2 (0.20 mg / kg) and the plant  

Calotropis procera  
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3.4  Effects of Mercury Chloride and the Plant 

Calotropis procera on the Biochemical 

Parameters of Female Rats Blood Urea 

Male and Female Rats 
 

The treatment of male and female rats with mercury 

chloride causes a decrease in the blood urea level. In 

the female and males groups rats plasma urea levels 

has been restored by plant Calotropis Procera. This 

shows that the protective role of the Calotropis 

procera against the disturbances of the urea level 

caused by mercury in both sexes males and females. 

These results are in agreement with the study) [12] 

which also found that Calotropis procera protects the 

kidneys by maintaining normal blood urea levels. In 

addition, an investigation conducted by another study 

concluded that Calotropis procera contain acid like 

citric acid that can reduced the lethal effect of urea 

Kitagawa [3]. 
 

3.5 Uric Acid 

 
According to our results, the administration of 

mercury chloride intraperitoneally at a rate of 0.20 

mg / kg of body weight during a period of 20 days 

caused a highly significant decrease in uric acid in 

male and female rats. Studies have found that 

mercury chloride causes uric acid to convert to 

allantoin and through this action lowers uric acid 

levels [13,14] found that injecting rats with mercury 

chloride and uric acid inhibits the action of mercury 

chloride damaged the kidneys. 

 

3.6 Blood Sugar of Male and Female Rats 

 
Mercury chloride was found to increase blood sugar 

levels in male and female rats. The link between 

chloride and blood sugar is the pancreas. This small 

organ is the center of energy regulation. It is very 

sensitive to toxic attacks from mercury chloride. 

Studies in mice exposed to mercury chloride have 

shown that it causes damage to pancreatic cells [15]. 

Other studies have shown that heavy metals can 

directly attack the mitochondria of the pancreas and 

cause pancreatic cancer which imbalances blood 

sugar levels [3] found that mercury chloride induced 

accumulation of lipids in hepatocytes. In this, studies 

mercury chloride induced increased of glucose. This 

shows that mercuric chloride causes energy to rise 

and stores it in hepatocytes as fat. The plant C. 

Procera also increased blood sugar in the groups of 

rats treated with the plant, plant + mercury, mercury + 

plant. Our results showed that mercury increased 

blood sugar caused weight loss. While the plant 

Calotropis procera increased, blood sugar levels and 

resulted in increased weight in rats. This may be 

explained by the fact that the calotropis plant raised 

blood sugar levels to give more energy to rats 

poisoned by mercury chloride. This shows that the 

plant does not have a hypoglycemic effect, which 

causes the release of the hormone glucagon. The 

movement of female and male rats observed after 

injection of C. This can be attributed to the presence 

of sweet components in this plant that can liberate 

energy. Studies by [16] carried out on this plant have 

found that this plant is rich in sweet components such 

as oxypregnan-oligoglycosides named calotroposides 

A and B. Other sugars of calotropis procera have 

also been disclosed in the plant Calotropis Procera: 

new oxypregnane oligoglycosides: calotroposides           

H – N (1–7) [17]. This study demonstrated                      

that the components oxypregnaneoligoglycosides: 

calotroposides H – N (1–7) have anticancer activity 

against several types of cancer including prostate 

cancer and lung cancer. Calotropis procera can cope 

with cancer cells characterized by their high energy. 

It increased blood sugar levels without weight loss in 

female rats to give more energy to stop the extremely 

toxic and high-energy mercury chloride. 

 

3.7 Creatinine 

 
From male and female rats, our results have 

shown that mercury chloride causes an increase in 

blood creatinine levels in male and female rats. 

Studies have also found that mercury chloride causes 

an increase in blood creatinine levels and leads to 

kidney failure via disturbances in creatinine levels 

[18]. The results of our study showed that the plant 

Calotropis procera restored the creatinine level. This 

shows the role of calotropis in balancing one of the 

biochemical parameters most indicative of the proper 

functioning of the kidneys. This role is due to 

Calotropis procera’s potential molecule uric acid 

which protects against the increase in creatinine by 

preventing the toxicity of Hg Cl2 [19]. The plant has 

an action on creatinine and effect protector on the 

kidney. Chemical studies on the plant Calotropis 

procera have revealed several components including 

cardinolides. Recent studies have shown that these 

components are cardioids which play a protective role 

against autosomal dominant polycystic kidney disease 

(ADPKD) [20]. 

 

3.8 Serum Proteins 

 
Treatment of female rats with mercury chloride at a 

dose of 0.20 mg kg / bw caused a drop in serum 

protein levels. Treatment of female rats with the plant 

Calotropis procera corrected the decrease in serum 

protein levels. Studies carried out on Calotropis have 

revealed the plant’s richness in proteins such as 

proteases, dismutases, peroxidases, chitinases and 

proteases containing cysteine and acid proteases [21]. 
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This explains its nutritional role against mercury 

chloride by maintaining and preservation of serum 

proteins. The plant corrected the decrease in serum 

protein levels. 

 

3.9 Cholesterol 
 

The results showed that there was no difference in 

cholesterol levels between the groups of female rats. 

Our results demonstrated no effect of mercury 

chloride and the plant on cholesterol levels in female 

rats. This may be due to the physiology of female rats 

and their possessing factors that protect them against 

cholesterol disturbances. However, mercury chloride 

was found to increase cholesterol levels in male rats. 

The Calotropis procera plant restored cholesterol 

levels in male rats. Chemical studies have revealed 

the presence in calotropis of acidic molecules such as 

furilic acid which protect against myocardial 

infarction and restore cholesterol levels in the blood 

of rats exposed to mercury chloride [22]. There is 

also another study which showed the role of the plant 

Calotropis procera in lowering cholesterol in diabetic 

rats. These shows that this plant has a significant 

cholesterol lowering effect; and that by this effects it 

protects rats against mercury chloride which 

unbalances cholesterol levels. By this detoxifying 

action of Calotropis procera decreased the toxicity of 

mercury chloride and protected the organs from the 

consequences and deleterious effects of mercury. 
 

3.10 Albumin Male and Female Rats 
 

Analyzes of biochemical parameters such as albumin 

showed that there was no difference between the 

groups of female rats. The same result was observed 

in males rats, there is no difference between groups 

and absence of effect of plants on rats. 
 

3.11 Male and Female Rat Triglycerides 
 

Our results demonstrated the plant's lack of effect on 

triglyceride levels in female rats. The result of 

analysis of triglycerides in male rat demonstrate that 

mercury chloride increased TG. The group male rat 

received the extract of Calotropis procera 

significantly decreased TG content when compared 

with the mercury group male rat. The result of the 

study conducted by [23] report that Calotropis 

procera reduced the TG significantly analyzed also 

the anti-hypeglyceride beneficial effects of Calotropis 

procera on diabetic rat. 
 

3.12 Alkaline Phosphatase Male and Female 

Rats 
 

Our results have shown that mercury chloride causes 

a highly significant decrease in the level of alkaline 

phosphatase in female and male rats. This shows that 

mercury chloride caused a deficiency in the level of 

the alkaline phosphatase enzyme. This deficiency of 

this enzyme can be explained by a dephosphorylation 

of the hepatic phosphorus receptors. Our results also 

demonstrated that the plant Calotropis procera 

restored the level of alkaline phosphatase in male and 

female rats treated with the plant+mercury, 

mercury+plant and plant compared to that of 

mercury chloride. This shows that the plant corrected 

the deficiency of alkaline phosphatase caused by 

mercury chloride. The return to normality of the level 

of alkaline phosphatase shows that the plant has an 

effect on the activity of this enzyme. Studies have 

shown that the leaves, flower and root of the 

Calotropis procera plant are rich in the enzyme 

alkaline phosphatase [24]. Other studies have also 

shown that the plant has a protective action on the 

kidneys via the alkaline phosphatase [25]  found that 

patients with renal failure associated with sepsis 

treated with alkaline phosphatase protect their 

kidneys against systemic inflammation and decrease 

markers of renal tubule damage. Other studies have 

found that alkaline phosphatase plays an important 

role in inhibiting acute kidney injury AKI in an 

animal model of childhood circulatory cardio- 

plmonary disease [23]. 

 

3.13 Total Bilirubin Male and Female Rats 

 
Our results showed that the plant corrected the level 

of total bilirubin. 

 

3.14  Direct, Indirect and Total Bilirubin in 

Male and Female Rats 

 
Our results demonstrated that there was no change in 

the level of direct, indirect and total bilirubin in 

female rats. This can be explained by the genetic 

susceptibility of the female sex which is resistant to 

toxins like mercury chloride via bilirubin. The female 

is known for her production of low levels of the 

hormone testosterone. The latter is beneficial for both 

the female and the male sex. The results show that the 

level of bilirubin is low in male rats treated with 

mercury chloride. Studies have found that variations 

in bilirubin between male and female sex is linked to 

hormones [26]. Disturbances in the hormone 

testosterone influence changes in bilirubin levels in 

males. The latter produces more testosterone hormone 

than the female. Studies have found that increased 

testosterone levels in humans are the cause of liver 

cancer [27]. The liver toxicity seen in mercury 

chloride poisoning is related at high testosterone and 

low bilirubin levels. This shows that mercury chloride 

works through a mechanism that connects two vital 

organs, the reproductive system and the liver. This 
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mechanism generated by mercury chloride 

imbalances the hormone testosterone on the one hand 

and bilirubin on the other. Another research has found 

that the difference in bilirubin changes is due                    

to the enzyme bilirubin uridine diphosphate-

glucuronosyltransferase. Male and female rats exert 

opposite effects of the enzyme uridine diphosphate-

glucuronosyl-transferase. The latter is higher in 

females than in humans in the liver [28]. According 

to the results of in vivo studies carried out on extracts 

of the calotropis procera to analyze these effects vis-

à-vis hepatitis induced by the paracetamole; they have 

found that it restores blood bilirubin levels [29]. This 

shows that Calotropis procera have the potential 

hepatoprotective effect via equilibrate the 

biochemical levels of bilirubin. Other studies have 

found that changes in bilirubin have a maternal origin 

related to milk. Babies who breastfeed breast milk 

have been found to have elevated bilirubin levels 

compared to babies who breastfeed artificially [30]. 

This shows that maternal milk has a nutritional action 

via the enzyme B-glucuronidase which increases 

bilirubin. It has also been found in the milk                     

of babies who naturally breastfeed the molecules 

pregnane-3a, 20 B- diol, interleukin IL1B,B-

glucuronidase,epidermal growth factor, and alpha-

fetoprotein. The presence of the pregnane 3a 20 B-

diol is thought to inhibit bilirubin's conjugation which 

in turn impede bilirubin excretion. 

 

3.15 Effects of Mercury Chloride and the 

Plant Calotropis procera on the 

Biochemical Parameters of Male Rats 

 
3.15.1 Cholesterol 

 

Mercury chloride was found to increase                

cholesterol levels in male rats.The Calotropis          

procera plant restored cholesterol levels in                       

male rats. Chemical studies have revealed the 

presence in calotropis of acidic molecules such as 

furilic acid [31]. Studies have found ferulic acid 

protects against myocardial infarction and restores 

blood cholesterol levels in rats exposed to mercury 

[12]. 

 

3.15.2 Urea 

 

The results showed that treatment of male                          

rats with mercury chloride resulted in an increase in 

urea levels. Treatment of male rats with plant + 

mercury and mercury + plant restored urea                   

levels. This shows the role the plant Calotropis 

procera plays in restoring urea levels and             

decreasing toxicity. Calotropis procera protects           

the kidneys by maintaining the urea level at           

normal. 

3.15.3 Albumin 

 

The results of this study showed that mercury 

chloride caused a decrease in albumin levels in male 

rats. A decrease in albumin, globulin ratio related to a 

decrease in total cholesterol levels was reported by 

Meltem Uzunhisarcikli, [32]. 

 

3.15.4 Bilirubin Total, Direct, Indirect 

 

According to the results of our study, mercury 

chloride caused a drop in the level of total bilirubin, 

direct, indirect compared to the control group. 

Histological studies of male rat treated with mercury 

chloride demonstrate the appearance of macro-

vacuolar and somewhat micro-vacuolar, diffuse 

steatosis [3]. In this study we found in bad rats an 

increase in blood sugar.The latter acts directly on the 

liver. The high blood sugar levels may be the cause 

of nonalcoholic steatosis in people with diabetes. 

This shows that blood sugar can target the liver and 

cause an imbalance in bilirubin levels. Bilirubin is 

sensitive to the action of mercury chloride in male 

rats compared to female rats. This shows that male 

rats are less resistant to the action of mercury chloride 

than female rats. The degradation of bilirubin appears 

in male rats more than female rats. This in relation to 

hemoglobin of the male sex is different from female 

rats. Male sex needs more iron and energy release 

from hemoglobin. In the case of mercury chloride 

poisoning, there will be no renewal of red blood cells. 

This generates toxic hemoglobin. This phenomenon 

triggers the movement of neutrophils to attack this 

hemoglobin. When neutrophils swallow this 

hemoglobin, they become the trigger and amplifier of 

inflammatory reactions. 

 

Another factor is the sperm, although the latter are 

physiologically present in the female male fertility 

problem. This function is protected to ensure the 

continuity of the human being. 

 

 Recently studies have revealed that there are 

macrophages which function as guardians of sperm 

all by preventing their breakdown. However, in 

circumstances of toxicity by mercury chloride the role 

of these cells is blocked and the sperm are no longer 

protected. At this point comes other types of cells, the 

white neutrophil cells, which act directly on the 

sperm. By swallowing the sperm, it swallows the 

lipids contained in them. This increases the level of 

lipids in the neutrophils and then becomes toxic and 

an agent of inflammation instead of its normal 

defense function [33]. When sperm are broken down, 

they become foreign to the body which causes the 

production of anti-sperm antibodies, which directly 

attack the hemoglobin and cause bilirubin imbalance 

https://pubmed.ncbi.nlm.nih.gov/?term=Uzunhisarcikli%2BM&cauthor_id=25757480
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in the disease. In the case of women, due to the 

absence of sperm, they are more protected                          

than men and their bilirubin is balanced compared to 

men. 
 

4. CONCLUSIONS 
 

The toxicity of mercury chloride is a health problem 

for the dangerous metal it contains. In the body, this 

metal circulates in the blood and can unbalance 

several organs by disrupting biochemical parameters. 

A chain of connection between these biochemical 

parameters is at the origin of serious damage to the 

kidneys and liver. The return to medicinal plants has 

released the detoxification pathways of mercury 

chloride through the biochemical parameters bay. In 

this study, we shed light on a plant from the Sahara of 

Algeria, Calotropis procera, known by the Tuaregs 

for its beneficial actions for the body. Contrary to 

preconceived ideas, on the toxic properties of the 

plant. Conversely, this work has been investigated on 

this plant and secrets have been revealed prove that 

Calotropis procera still has a bright future in the 

detoxification of mercury chloride. In this study, it is 

found that the calotropis will restore the weight of 

the rats and act on the appetite;it gives energy and the 

movement by the berry of the glycaemia; and it gives 

the body to proteins to face the losses of the blood 

sugar and weight. It also worked on urea to protect 

the kidneys and pancreas. It also worked on bilirubin 

to disturb the action of mercury chloride on the liver. 

Calotropis procera made the action of mercury 

chloride less toxic by its actions to balance 

biochemical parameters. Our study unveiled a new 

mechanism for detoxifying a metal as strong and 

toxic as mercury chloride. This study brings a new 

understanding in the detoxification of mercury 

chloride using the plant Calotropis procera. The 

results of this study demonstrated that the Calotropis 

procera acts indirectly on mercury chloride by bay 

biochemical parameters. His plant balances the 

parameters disturbed by mercury chloride. 
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