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This study investigated the protective role of lactoferrin (LF) 

against lead acetate poisoning in female albino rats (Rattus 

norvegicus). Four equal groups of animals (6 rats/group) were 

treated orally/daily by gastric tube for eight weeks. The first 

group was the control group, the second group received LF    

(10 mg/kg of body weight), the third group received lead 

acetate (100 mg/kg of body weight), and the fourth group 

received both LF and lead acetate with the same doses.       

After eight weeks, blood and tissue samples were taken           

for hematological, biochemical and histological analyses. The 

results showed that lead exposure induced significant elevations 

(P<0.05) in the activity of plasma alanine aminotransferase and 

aspartate aminotransferase, plasma creatinine concentration, 

plasma lead level, hepatic cytochrome P450, and the brain 

malondialdehyde. Brain superoxide dismutase activity was 

reduced significantly (P<0.05), in response to the lead toxicity. 

Lead acetate caused many pathological changes in the liver, 

brain, and kidneys tissues. Severe DNA fragmentation in the 

brain tissue was observed after lead treatment. On the          

other hand, LF was found to modulate significantly (P<0.05) 

the deteriorations in most parameters under investigation.         

In conclusion, these data suggest that LF has a protective 

function in the molecular and histological processes causing 

neurodegeneration, as well as renal and hepatocyte injury 

induced by lead. 
 

INTRODUCTION 

Lead is the most toxic heavy metal in        

the environment[1]. Lead exposure is 

widespread and has an impact on public 

health[2]. It is used to produce many 

products, including lead crystal tools, 

printing pigments, hair coloring pigments, 

and cosmetics[2]. Exposure to lead occurs 

through lead-related professions and in 

industrial processes such as lead smelting, 

combustion, pottery making, paint, battery 

recycling dyes, book printing, house dust, 

and polluted soil[2]. Occupational exposure 

to lead occurs in smelters, mines, and  

battery factories, as well as welding of   

lead-coated metal. The magnitude of the 

response to lead toxicity depends on the 

dose, age of the person exposed, duration of 

exposure, nutritional status and occupational 

exposure[2]. Lead spreads to all organs and 

systems in the body, but the prime target of 

lead toxicity is the central nervous system[2]. 

It can affect the neurological and biological 

functions of the animal body. It causes 

several problems in various organs, such    

as mental retardation, behavioral problems, 

violence, and growth delay, damage to the 

central nervous system and learning abilities, 
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damage to sensory nerves, and impairment 

in cognitive function, hearing and vision[2]. 

Lead can cause adverse health effects in 

three ways inhalation, ingestion and skin 

contact[3]. It also causes toxic effects on 

genes, especially in the brain, bone marrow, 

lungs, and liver[4]. 

Lactoferrin (LF) is a functional glyco-

protein, namely transferrins, containing 

about 690 amino acid remnants[5]. LF          

is associated with many biological            

and physiological activities, such as        

antitumor, antibacterial, antiviral, anti-

inflammatory, anti-stress, antioxidant, and 

immune regulation, and iron-regulating 

properties[6]. Little attention has been paid  

to the role of LF in ameliorating lead-

induced toxicity in female rats. So, the 

objective of this study was to evaluate the 

protective role of LF against lead-      

induced toxicity in the liver, kidney, and 

brain tissues. 

 

MATERIAL AND METHODS 

Chemicals 

Pure lead acetate was purchased from  

Adwik, El Naser Pharmaceutical Chemicals 

Company (Cairo, Egypt). The LF was 

obtained from Green Field for Hygint 

Pharmaceutical Company (Alexandria, 

Egypt).  
 
Experimental animals and design 

The experiment was conducted following  

the Faculty of Science Animal Ethics 

Committee guidelines, Suez Canal 

University, Egypt (approval number: 

REC110/2022). Twenty-four adult female 

Wistar albino rats (Rattus norvigicus) 

weighing (100-120 g) were obtained from 

the animal house of the Faculty of Science, 

Suez Canal University, Egypt. The rats were 

kept in plastic cages with a 12 hours      

light-dark cycle. All rats had free access to 

food and water during the study period.    

The rats were allowed to acclimatize for   

one week before the investigation under 

standard laboratory conditions in the   

animal house of the Faculty of Science, 

Arish University, North Sinai, Egypt. 

After acclimatization, rats were divided 

randomly into four groups (A, B, C, and D), 

with six animals in each group and treated 

orally by oral gavage for 8 weeks as  

follows: group A (normal control group) 

orally received vehicle (distilled water), 

group B (LF-treated group) received 10 mg 

LF/kg body weight dissolved in distilled 

water[7], group C (lead acetate-treated  

group) received a sub-lethal dose of 100 mg 

lead acetate/kg body weight dissolved in 

distilled water[8], which equals 1/6 of 

LD50
[9], and group D (LF + lead acetate-

treated group) received 10 mg LF/kg body 

weight and 100 mg lead acetate/kg body 

weight. All treatments were given orally/ 

daily for eight weeks by gastric tube.  

The weight of the rats was evaluated 

weekly. At the end of the experiment    

(week 8), all rats were sacrificed under 

ketamine anesthesia (50 mg/kg body  

weight, intramuscular injection). Two blood 

samples were taken for every animal,       

one collected in EDTA tube and used 

immediately for hematological analysis and 

the second collected in centrifuge tube    

then centrifuged for 15 minutes at 1000 ×g. 

Serum was separated and stored at        

−30ºC in a deep freezer till further 

biochemical measurements. The tissues  

were excised for biochemical and histo-

pathological examinations.  

 

Hematological indices analysis 

The hemoglobin content (Hb), red blood 

corpuscles (RBCs) count, hematocrit value 

(HCT), mean cell volume (MCV), and   

mean cell hemoglobin (MCH) were done 

using a complete blood cell count DIAGON 

Ltd-D-Cell 60 fully automatic hematological 

analyzer. 

 

Preparation of tissues for microscopical 

and gel examinations 

After dissecting rats, the liver, kidney and 

brain were taken, blotted on filter paper and 

weighed. Portion of 200 mg of the brain was 

taken immediately for gel examination. 

Representative specimens of the liver, 

kidney and brain were placed in 10% 
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formalin solution and processed to paraffin 

for histological section and staining. The 

remaining portions were stored at −30ºC. 
 
Histopathological methods 

Five-micron thick histological sections were 

prepared and stained with hematoxylin and 

eosin. Microscopic analysis of the specimens 

was done blindly[10]. 
 
DNA extraction and visualization 

Tissue homogenates of the brain (200 mg) 

were subjected to DNA extraction using    

the Zymoresearch Quick-g DNA™ 

MiniPrep kit, (Catalog Number: D3024; 

Irvine, CA, USA). Tissue homogenates were 

centrifuged at 12,000 ×g for 10 minutes      

at 4ºC. Residual supernatants were used    

for DNA isolation. The DNA product was 

isolated and visualized by agarose gel 

electrophoresis under a UV transilluminator 

using a 100 bp DNA ladder (Jena Bioscience, 

Germany). 
 
Measurement of Cytochrome P450 

Cytochrome P450 was measured using        

an ELISA kit specific for rat (Catalog 

Number: MBS760819; MyBiosource, San 

Diego, CA, USA) based on sandwich  

ELISA technology. 
 
Biochemical analysis 

Oxidative stress parameters such as 

superoxide dismutase (SOD) activity and 

malondialdehyde (MDA) concentration were 

determined as described previously[11,12] 

using BioDiagnostic kits (Giza, Egypt).. 

Plasma lead concentration was measured 

using T80 UV/visible double beam 

spectrophotometer[13]. Alanine aminotrans-

ferase (ALT) and aspartate aminotransferase 

(AST) activities were measured as described 

previously[14]. Creatinine was quantified 

using Diamond Diagnostics kits (Holliston, 

MA, USA) as described previously[15]. 
 
Statistical analysis 

The results were expressed as mean ± 

standard error of means, and were 

statistically analyzed using One-way 

ANOVA followed by LSD and Tukey 

multiple range test. For all data, a probability 

of less than 0.05 was used as the criterion  

for statistical significance. 

 

RESULTS 

Effects of lactoferrin and lead acetate on 

body weight, organs weight, and 

hematological indices 

The results showed insignificant changes in 

the body weights among different groups at 

different treatment periods. In addition, liver, 

brain and kidney weights, as well as organ's 

somatic index after eight weeks of rats' 

treatment showed insignificant changes 

among groups (Table 1). Moreover, 

insignificant differences were observed in 

Hb content, RBCs count, and blood indices 

among all groups (Table 2).  
 
Ameliorative effects of lactoferrin against 

lead acetate toxicity 

Chronic lead intake led to significant 

elevations (P˂0.05) in the plasma ALT, 

AST activities, plasma creatinine con-

centration (Table 3), plasma lead con-

centration (Figure 1) and brain MDA 

concentration after eight weeks compared 

with the control group. However, the brain 

SOD activity was diminished significantly 

(P˂0.05) compared with controls (Table 3). 

The LF was found to alleviate significantly 

the above mentioned toxicity of lead. 

Hepatic cytochrome P450 was found to 

increase significantly (P<0.05) in response 

to chronic lead acetate toxicity compared 

with the control group after eight weeks of 

treatment. However, LF supplementation 

was found to ameliorate significantly this 

effect (Figure 2).  

Figure "3" showed the optical density of 

apoptotic bands at 260 nm in brain cells of 

different groups. The optical density of 

apoptotic bands decreased significantly in 

rats treated with lead acetate compared with 

the control rats, while LF retained the level 

to approach the normal value. Lead acetate 

induced DNA fragmentation in rat brains 

(Figure 4). However, providing LF amended 

lead acetate toxicity and was influential in 

restoring DNA. 



Lactoferrin protected against lead acetate poisoning 

 

 

38 

Table 1: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg of 

body weight) on body weights at different treatment periods, as well as organs weight and 

organs somatic index after eight weeks of treatment. 

   

         Weights (g)    Control           LF               Pb           LF+Pb   

Body weight (g) at 2 W 

Body weight (g) at 4 W 

Body weight (g) at 6 W 

Body weight (g) at 8 W 

Liver weight (g) at 8 W 

Brain weight (g) at 8 W 

Kidney weight (g) at 8 W 

Hepatosomatic index (g) 

Brainsomatic index (g) 

Kidneysomatic index (g) 

102.4±7.2 

107.0±5.4 

113.8±5.9 

119.9±4.8 

    6.0±0.2 

    1.3±0.1 

    1.6±0.1 

    4.7±0.3          

    1.0±0.1 

    1.2±0.1 

108.6±7.6 

110.8±8.6 

113.2±9.8 

115.1±8.3 

    5.2±0.4 

    1.2±0.1 

    1.3±0.1 

    4.2±0.3 

    1.0±0.1 

    1.0±0.1 

100.2±9.4 

105.8±7.9 

110.6±8.4 

117.0±7.3 

    5.1±0.2 

    1.4±0.1 

      1.3±0.1 

    3.8±0.1 

      1.0±0.04  

      1.0±0.04 

103.2±5.6 

108.4±5.7 

113.1±5.5 

115.3±7.6 

    5.2±0.3 

    1.4±0.1 

    1.4±0.1 

    3.8±0.1 

    1.0±0.02 

    1.0±0.05 

 

Values are expressed as means ± their standard errors (n = 6). No significant differences 

(P≥0.05) were observed in body weights, as well as organs weight and organs somatic index 

among all groups. 

 

Table 2: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg of 

body weight) on some hematological indices after eight weeks of treatment. 

 

 Control LF Pb LF+Pb 

Hb (g/dL) 

RBCs (cells ×106/mL) 

HCT (%) 

MCV (fL) 

MCH (pg) 

11.9±0.4 

  5.6±0.3 

33.8±1.7 

59.5±0.8 

20.4±0.3 

12.3±0.9 

  6.0±0.4 

34.8±2.5 

57.3±0.9 

20.3±0.2 

12.5±1.1 

  6.5±0.3 

36.8±0.9 

56.3±0.9 

19.4±0.4 

13.3±0.8 

  6.9±0.3 

39.4±1.2 

56.2±0.8 

19.1±0.3 

 

Data were presented as means ± standard error (n = 6). Hb: hemoglobin content, RBCs: red 

blood corpuscles, HCT: hematocrit, MCV: mean cell volume, MCH: mean cell hemoglobin. 

No significant differences (P≥0.05) were observed in Hb content, RBCs count, and blood 

indices among all groups. 

 

Table 3: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg of 

body weight) on plasma activity of aminotransferases, plasma creatinine concentration, and 

brain oxidative stress parameters after eight weeks of treatment. 

 

   Control      LF       Pb   LF +Pb 

Plasma ALT (U/L) 

Plasma AST (U/L) 

Plasma creatinine (mg/dL) 

Brain MDA(nmol/g) 

Brain SOD (U/g) 

103.4±6.9c 

26.0±1.5c 

0.75±0.06c 

6.5±0.4c 

157.4±8.9a 

91.4±6.7c 

24.2±1.6c 

0.67±0.05c 

5.81±0.3c 

168.5±10.2a 

177.2±6.3a 

57.4±3.0a 

1.45±0.04a 

13.89±0. 6a 

102.2±4.8b 

155.8±6.5b 

42.0±2.3b 

1.05±0.10b 

11.9±0.6b 

123.1±5.7b 

 

Data were presented as means ± standard error (n = 6), the different letters in the same raw 

represented significant different P<0.05). ALT: alanine aminotransferase, AST: aspartate 

aminotransferase, MDA: malondialdehyde, SOD: superoxide dismutase. 
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Figure 1: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg 

of body weight) on plasma lead concentration (µg/L) after eight weeks of treatment. Data 

were presented as means ± standard error (n = 6). The different letters represented significant 

different (P<0.05).  

 

 

 
 

Figure 2: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg 

of body weight) on hepatic cytochrome P450 (ng/mg protein) after eight weeks of treatment. 

Data were presented as means ± standard error (n = 6), the different letters represented 

significant different (P<0.05). 
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Figure 3: Effects of lead acetate (100 mg/kg of body weight) and lactoferrin (LF; 10 mg/kg 

of body weight) on optical density of apoptotic bands at 260 nm in brain tissues of rats after 

eight weeks of treatment. Data were presented as means ± standard error (n = 6). The 

different letters represented significant different (P<0.05). 

  

M             N             N            Pb             Pb           LF            LF          LF+Pb    LF+Pb   
               

 
 

Figure 4: Apoptotic DNA fragmentation in the brain of rats exposed to lead acetate and the 

protective role of lactoferrin. M: one kilo ladder, N: normal controls, Pb: lead acetate-treated 

group, LF: lactoferrin-treated group, LF+Pb: lactoferrin + lead acetate-treated group. Lead-

induced apoptotic DNA fragmentation in brain tissues of rats more than lactoferrin 

supplemented lead acetate group. 

Histopathological finding 

Figure "5" showed diminished cytoplasmic 

volume with dilated sinusoids and distorted 

hepatocytes arrangement in lead acetate-

treated rats. Figure "6" showed atrophy    

and surrounded vacuolation of the cerebral 

cortex of lead acetate-treated rats. Atrophy 

of the glomeruli, signs of tubular cell    

lining degeneration, and thinning of the 

tubular wall were observed after lead  

acetate exposure (Figure 7). On the other 

hand, LF was found to induce significant 

improvement in the affected tissues. 
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Figure 5: Histological sections of rat liver (hematoxylin and eosin staining) showing the liver 

of the control (A and B) with a normal arrangement of the hepatocytes around the central 

veins (CV). The lead acetate group (C and D) showed a marked affection of the hepatocytes 

with diminished cytoplasmic volume (arrow), dilated sinusoids (*), and distorted arrangement. 

The lactoferrin group (E and F) showed almost normal liver parenchyma. The lead acetate + 

lactoferrin group (G and H) still shows less marked affection of the hepatocytes with the 

preserved arrangement of the hepatocytes and narrow sinusoidal spaces compared to the lead 

acetate group (magnification: A, C, E, and G = 200× and B, D, F, and H = 400×). 
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Figure 6: Histological sections of rat brain (hematoxylin and eosin staining) showing the 

cerebral cortex of the control (A and B) rat with the normal structure. The lead acetate group 

(C and D) showing a marked affection of the brain cells with signs of cell atrophy (arrow) 

and surrounded vacuolation (*). The lactoferrin group (E and F) showing almost normal 

cerebral cortex nerve cells. The lead acetate + lactoferrin group (G and H) showed minimal 

affection of the brain cells with almost normal histological appearance (magnification: A, C, 

E, and G = 200× and B, D, F, and H = 400×). 
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] 

Figure 7: Histological sections of rat kidney showing the cortex of the control rat (A and B) 

with the normal structure. The lead acetate group (C and D) showing marked affection of the 

renal tubules in the form of atrophy of the glomeruli and signs of tubular cell lining 

degeneration and thinning of the tubular wall (black arrow). The lactoferrin group (E and F) 

showing almost normal glomeruli and tubules. The lead acetate + Lactoferrin group (G and H) 

showing minimal affection for the renal tubules and more or less normal glomeruli 

(magnification: A, C, E, and G = 200× and B, D, F, and H = 400×). 
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DISCUSSION 

Environmental pollution is the presence of   

a pollutant in an environment such as air, 

water, soil, and consequently in food which 

may be toxic and will cause harm to living 

things in the polluted environment. Lead in 

the environment is considered one of the 

most dangerous toxins and pollutants that 

cause neurological disorders[16]. In addition, 

lead acetate caused liver toxicity in mice[17]. 

In the present study, there was an in-

significant change in body weight, which 

differs from the previous study[18] reported 

that exposure of male rats to lead at 1/20 

LD50 every two days for 14 weeks caused 

weight loss. This difference may be due to 

the dose of lead acetate used in the present 

work, where the effect of lead acetate is 

affected by doses[19]. Another study[20] was 

in line with our results, and found that     

lead acetate exposure [1.0 mmol as the    

sole drinking fluid for 4 weeks] does         

not affect the weight gain of female Wistar 

rats. Therefore, undernutrition can be ruled 

out as a causative agent for the observed 

changes. 

Although lead has no significant     

change in organs weight (Table 1), this was 

accompanied by alterations in the histo-

logical structure of the organs (Figures 5  

and 6), leading to serious health problems 

such as liver and brain damage. Lead  

acetate enhanced lipid peroxidation and    

the production of ROS[17]. Lead acetate    

can interfere with cell physiology and 

increase the brain's enzymic antioxidant and         

lipid peroxidation products[21]. Although 

lead penetrates all tissues, some components 

of the brain, for example, the hippocampus, 

showed more significant damage in exposure 

to lead, resulting in malfunctions[4,21]. It       

is interesting to mention here that LF 

supplementation can improve memory, 

learning, and information processing[22]. 

Lead exposure induced elevations in 

plasma activities of ALT and AST (Table 3). 

It was reported that the significant increases 

in plasma AST and ALT, combined with 

increased creatinine levels, might be 

associated with hepatic failure[23]. Elevated 

creatinine in liver cirrhosis indicated an 

alteration in renal perfusion due to 

splanchnic vasodilation associated with 

portal hypertension, which leads to 

hepatorenal syndrome[24]. It was shown    

that in chronic liver disease, a reduction in 

serum creatinine pool occurred due to 

decreased hepatic production of creatine, 

accumulation of extracellular fluid, edema, 

ascites, malnutrition and loss of muscle 

mass[25]. Researchers suggest that up to    

40% of those with end-stage liver disease 

(liver failure) will develop hepatorenal 

syndrome[26]. It is of interest to mention  

here that lead induced elevations in     

hepatic enzymes, creatinine, and hepatorenal 

dysfunction on both structural and  

functional levels. This may indicate the 

failure of antioxidants to overcome ROS 

under lead toxicity. This effect was 

accompanied by hepatic inflammation and 

failure, resulting in increased lead plasma 

burden[17,23].  

The lead-induced cellular damage and 

decreased the availability of antioxidants[27]. 

Lead also oxidizes hemoglobin, which 

directly causes hemolysis of RBCs, leading 

to the generation of hydroxyl radicals.     

This eventually causes the cell to be  

severely exposed to oxidative stress and  

may lead to cell death[27]. In the present 

investigation, Hb, RBCs, HCT, MCV, and 

MCH indices were insignificantly changed 

in response to chronic lead toxicity. Lead 

acetate at present dose and duration of 

exposure failed to affect blood indices. In 

line with the present investigation, Peng      

et al.[28] found that lead exposure did not 

affect hematological parameters. In contrast 

other research indicated significant changes 

in different blood indices in response to    

lead toxicity including anemia, leukocytosis, 

thrombocytosis, and others[29,30]. These 

findings suggested that the effect of lead on 

hematologic parameters is possibly not 

linear. 

The significant increase in brain MDA 

content and the decrease in brain SOD 

activity in response to lead toxicity (Table 3) 

indicates antioxidant deactivation effect      
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of lead in brain tissue; this agrees with   

other previous reports[21,27]. Lead promotes 

oxidative stress through two different 

pathways acting simultaneously; the first 

comes from the production of ROS, such    

as hydroperoxides, monooxygenase, and 

hydrogen peroxide; the second comes from 

the depletion of antioxidant reserves[21,27].    

A few other famous antioxidant enzymes   

are rendered inactive by lead as SOD.         

A decrease in the concentration of          

SOD reduces the removal of superoxide 

molecules[31]. 

Lead induced apoptotic DNA fragmenta-

tion in brain tissue versus the control group 

(Figures 3 and 4). This effect was in line 

with that reported previously[32]. ROS causes 

inflammation in vascular endothelial cells, 

damages nucleic acids and inhibits their 

repair, and initiates lipid peroxidation         

in cellular membranes by inhibiting the 

production of sulfhydryl antioxidants, and 

thus inhibits enzyme reactions involved in 

heme production[33], which is improved by 

LF. It has been exhibited that LF acts          

as a transcription factor[34]. The LF is 

believed to be critical in supporting neural 

development and cognitive function[22]. 

Results showed that lead-induced drastic 

histopathological effects on the liver, brain, 

and kidney of rats. Lead-induced hepatocyte 

proliferation and fibrosis after chronic lead 

toxicity showed diminished cytoplasmic 

volume with dilated sinusoids and distorted 

arrangement (Figure 5). LF suppressed 

hepatocellular necrosis and revealed a direct 

cytoprotective function via its antioxidant 

activity[35]. Cytochrome P450 is a drug-

metabolizing enzyme in hepatic tissue[36]. 

Elevated Cytochrome P450 in the liver 

under lead acetate exposure indicated         

an increased lead acetate metabolic rate, 

which may be associated with the drastic 

effects of lead in hepatic tissue. The LF 

reduced the elevation in liver cytochrome 

P450 in lead acetate-treated rats and thus it 

may reduce the metabolism of lead acetate in 

the liver.   

Results showed that lead-induced  

atrophy surrounded vacuolation in the 

cerebellar cortex and damaged brain cells 

(Figure 6). Lead-induced apoptosis altered 

neurotrophic factor mRNA in the developing 

rat cortex[32]. Lead also inhibits the activity 

of synaptotagmin I, a protein found at 

synapses that appears to be required for 

transmitter release, in addition to influencing 

neurotransmitter storage and release. Lead 

also alters neurotransmitter receptors, which 

may lead to atrophy of the cerebral cortex[37].  

Lead acetate caused glomerular atrophy, 

as well as signs of tubular cell lining 

degeneration and tubular wall thinning. Our 

results agreed with those of previous studies 

regarding lead-induced renal toxicity[38,39]. 

Nausheen et al.[38] showed that the 

alterations in the proximal tubular cells 

induced by lead acetate indicated its 

nephrotoxic effects on renal cortical tissue. 

The LF is an antioxidant with the  

capacity to reduce oxidative stress. It can 

bind to the LF receptor (LFR), resulting       

in iron transport across the plasma 

membrane[40]. LF is only synthesized in     

the brain by activated microglia. The LFRs 

are found in blood vessels, different      

tissues and cell types, as well as nigral 

dopaminergic neurons[40]. The LF has been 

shown to possess hepatoprotective activity 

against acetaminophen toxicity[41]. The LF 

controls ROS production's physiological 

balance and elimination rate through iron 

sequestration. LF can prevent the harmful 

effects of oxidative stress by sequestering 

Fe3+. Many studies have shown that it 

contributes to general homeostasis by 

interfering with the production of these 

dangerous radicals[42-44]. LF inhibits the 

reactivity of free ferric ions with superoxide 

molecules, limiting the formation of     

ferrous salt and ground state oxygen[45]. This 

effect prevents the Fenton reaction in   

which the ferrous ion is oxidized by 

hydrogen peroxide to a ferric ion, forming    

a hydroxyl radical and a hydroxide ion[45]. 

In conclusion, lead causes damage to    

the liver, brain and kidney tissues. It has 

drastic effects at biochemical, molecular   

and histopathological levels. LF is protective 

against lead acetate-induced toxicity in liver 
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and brain tissues. It is recommended to use 

LF as a safe protective agent against lead 

acetate-induced toxicity, especially for those 

expected to be occupationally exposed. 
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  ناث الجرذان المهقاءإالرصاص في  خلاتللاكتوفيرين ضد التسمم ب المُحسنة اتالتأثير

 

 حنان محمد رشوان  ،ندى عبدالله محمد البكري ،محمد جابر محمد شعلان
 

 قسم علم الحيوان كلية العلوم، جامعة العريش، شمال سيناء ، جمهورية مصر العربية

 

         الجرذان المهقاءالرصاص في إناث  خلاتائي للاكتوفيرين ضد التسمم بأجريت هذه الدراسة لمعرفة الدور الوق

(Rattus norvegicus). ( عن طريق الانبوب ةفئران/مجموع 6) من الحيوانات ت أربع مجموعات متساويةملعو

معاملتها تم المجموعة الثانية و، ضابطة. المجموعة الأولى عبارة عن مجموعة لمدة ثمانية أسابيع المعدي يوميا  

مجم/كجم من وزن   100الرصاص ) بخلات عوملتالمجموعة الثالثة ومجم/كجم من وزن الجسم(،  10اللاكتوفرين )ب

تم     أسابيع،  ثمانية . بعد مرورلجرعات نفسهاباخلات الرصاص لاكتوفيرين ومعاملتها بالالمجموعة الرابعة تم و الجسم(،

لي إ     ىدألرصاص لالتعرض  وأظهرت النتائج أنالبيوكيميائية والنسيجية. دموية ولتحاليل النسجة لأخذ عينات الدم والأ

 في   بلازماالكرياتينين  تركيزو ،ت الناقلة لمجموعة الأميننزيماالإفي نشاط P<0.05) ) ةحصائيإ دلالة تذا تارتفاعا

كما      . الدماغفي لمالوندايألدهيد ا وتركيز ، "P450"، والسيتوكروم الكبدي الدم الرصاص في بلازماومستوى  ، الدم

كما نتيجة للتسمم بالرصاص.  (P<0.05) ةحصائيإ دلالة ذو الدماغ بمقدارفي  سوبر أكسيد ديسميوتاز إنزيم انخفض نشاط

حدوث تجزئة شديدة  لوحظ. كما والكُلىالدماغ الكبد وأنسجة العديد من التغيرات المرضية في خلات الرصاص في  تسببت

ذو دلالة  بمقداربالرصاص. من ناحية أخرى، وجد أن اللاكتوفيرين يعدل  المعاملةبعد  الدماغللحمض النووي في أنسجة 

له   اللاكتوفيرينإلى أن  النتائج، تشير هذه والخلاصة  ( التدهور في معظم المعاملات قيد الدراسة.P<0.05) إحصائية

لى والكبد، التي يسببها التنكس العصبي، وكذلك إصابة الكُ إلى  تؤديالجزيئية والنسيجية التي وظيفة وقائية في العمليات 

 الرصاص. 

 

 

 

 

 


