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Effects of lead acetate toxicity in respect to histological, cytogenetical, hematological parameters and subsequent amelioration by green tea on experimental albino rats

Abstract:
Lead acetate is arguably one of the environmental pollutants that threats the lives of living beings in multiple ways. Lead acetate occurs both naturally & due to human activities. Lead Acetate, a potential carcinogen, can enter the body through inhalation, ingestion, or dermal contact. As per some scientific studies, green tea extract is well-known for its antioxidant properties, primarily attributed to its high content of polyphenolic compounds, mostly catechins. It has the capability to protect against oxidative damage & promote overall health. Though, high doses might have adverse effects. 
Twenty mature albino rats were used, divided into four groups of five rats per group. Group 1 (control male) were not administered with lead acetate or green tea extract; it received water only. Group 2 (male) was given lead acetate solution 0.003 ml/g; Group 3 (female) was administered with lead acetate 0.003 ml/g and Group 4 (male) was treated with lead acetate (0.003 ml/g) followed by green tea extract (0.0002 ml/g) by oral gavage daily for 7 days. 
This study investigated the effect of lead acetate intoxication and ameliorating upshot of green tea extract on some haematological, histological, cytogenetical factors of Albino Rats. 
Keywords: Lead toxicity, Carcinogen, Green tea, Polyphenol, Catechin.

1. Introduction:
Lead is one of the major environmental pollutants because of smokes from petrol vehicle & industrial processes [1,2]. Lead acetate is used in production of many manufactured products like printing, gasoline, water pipes, paints, batteries, cosmetic products, pottery glazing, brass faucets, and toys [3]. Lead acetate, also known as lead (II) acetate is a white crystalline solid which is water soluble. After entering body, this potential carcinogen accumulates in different organs and tissues, leading to deleterious effects [4]. There are several evidences which show it is a toxic agent with various target tissues and organs [5]. Exposure of lead acetate has been associated with several health problems, including, developmental abnormalities, kidney damage, neurological disorders, reproductive toxicity, etc. Additionally, lead acetate is classified as potential carcinogen by organizations like IARC (International Agency for Research on Cancer). Some studies show that, chronic exposure to lead acetate has been linked to an increased risk of certain cancers in both humans and experimental animals. Exposure to lead acetate has been shown to increase production rate of ROS (Reactive Oxygen Species) & alteration of the antioxidant defence mechanism, resulting in oxidative stress [6,7].
Recently, more attention has been paid to the protective effects of green tea against chemically induced toxicities [8]. Green tea can function as both antioxidant and a potential anti-carcinogen because of its high polyphenol content. Catechins such as EGCG, neutralizes harmful free radicals [9,10], reduces oxidative stress & possesses anti-inflammatory properties. These properties help to prevent cellular damage and inhibit the development of cancer. Catechin polyphenols could help to prevent and control several diseases [11,12].
This study was designed to investigate the toxicological effects of potential carcinogen lead acetate and the preventive outcomes of potential anti-carcinogen green tea extract on some parameters of Albino Rats.
2. Literature Review:
Lead has been found to cause a severe irregularity in weight gain by disrupting many of the metabolic enzymes heavily depending upon zinc (Zn2+) & can retard growth of the organism [13,14]. Lipid accumulation occurs in the kidney of rats by causing rise in dry weight of the kidney [15]. Lead acetate is a potent neurotoxin that damages the nervous system and causes brain related disorders. Although current lead usage has been controlled, lead exposure is still a risk because environmental lead is stable and there’s no safe threshold for lead exposure has been established. The effects of lead acetate are particularly damaging to the developing nervous system, causing irreversible learning and behaviour deficits [16].
Plasma fraction of lead is also known to show effects on different tissue & organ systems &it causes changes in blood parameters [2]. Lead may also affect the functions of enzyme linked to function of liver, so detoxification ability is reduced [17].  Lead exposure increases the production of ROS & induce peroxidation and alteration of functioning of protein occurs [6]. Multiple studies have described oxidative stress as the strongest mechanism of toxicity. Oxidative stress disturbs the normal levels of blood parameters [7]. In body, accumulation of lead could lead to deleterious effects on multiple tissues, blood count, gastrointestinal and renal systems, which is responsible for drastic change of biochemical factors, especially blood glucose [18].
[bookmark: _Hlk169279338]As there were significant no. of documents available about potential toxicity of Lead Acetate on living organisms, present study was undertaken to further evaluate the effect of Lead Acetate on rats under investigation.
Green tea and polyphenol have recently drawn attention of cell biologists. Multiple studies have confirmed the anti-inflammatory, anti-oxidative & anti-diabetic activities of polyphenols [19]. In the Green tea extracts, Catechins including EGC (Epigallocatechin), ECG (Epicatechin-3-gallate), EGCG (Epigallocatechin-3-gallate) and EC (Epicatechin) are the major polyphenols which show a vast range of ameliorating effects on biochemical factors [20,21]
In in-vivo studies, antioxidative features catechins have already been reported & several observations showed that, green tea consumption is effective in controlling blood parameters [22]. Proper supplementation or dosage of green tea extracts may improve TAC (Total antioxidant capacity) and reduce the concentration of MDC (Malondialdehyde) in liver, brain and blood of vertebrates [23]. In another study, some researchers observed, epicatechin supplementation significantly lowered the MDA levels and increased the glutathione concentration& catalase. It also increased superoxide dismutase (SODs, helpful antioxidant to defense against oxidative stress) & glutathione peroxidase activities in major organs [24].
So, there are significant no. of documents available about potential antioxidative, anti-inflammatory effects of green tea extract (Camellia sinensis) &bioactive compounds found on green tea extract, on several blood parameters.
3. Aim & Objectives:
The aim of the study was to investigate the toxicological effects of potential carcinogen lead acetate and the preventive outcomes of potential anti-carcinogen green tea extract on some parameters of albino rats.
Our objectives were to study these effects on histological, cytogenetical, haematological parameters of experimental albino rats.
4. Materials and Methods:
Experimental Animals:
In the present study, healthy inbred strain of albino rats (Rattus sp.), reared and maintained in the animal house of Laboratory of Molecular cell biology, Department of Zoology (under the supervision of The Animal Welfare Committee), Maulana Azad College, served as materials. Rats were provided with food, water ad libitum. The food was generally made up of wheat, gram & powdered milk which contained no animal protein supplementation. The experimental protocols were in accordance with the guidelines laid down by the Animal Welfare Committee, Maulana Azad College.
Experimental Protocol:
In the present study for the induction of toxicity, feeding method used by several previous scientists [25] was adopted. In this experiment, as a toxic substance, lead acetate was used. Concentrations of lead were determined or calculated on the basis of known data of lead toxicity. In oral administration method, 50% lethal dose (LD50) of lead acetate [Pb(CH3COO)2] for rats was assumed to be 4665mg/kg[26].The chemical used was reagent grade and was purchased from Emplura, Merck Life Science Private Limited, Vikhroli, Mumbai.
After calculations, 50% of LD50 lead acetate was prepared, then dissolved in double distilled water to prepare the stock solution [100µl distilled water contained 0.076g of Lead acetate (50% of LD50)]. Oral gavage method was used at the dose of 300µl/ 100g on daily basis.
In present study, to observe ameliorating effects of green tea (Camellia sinensis) extract on lead intoxicated rats, green tea extract was used. The dosage of green tea extract was determined from the method used by several scientists [27]. 100mg/kg was assumed to be the dose of green tea extract for experimental rats. Green tea extract capsules were purchased from In life pharma Pvt. Ltd., Himayatnagar, Telangana.
After calculations, stock solution was prepared (0.05gm of green tea extract, dissolved in 100µl distilled water). Force feeding (oral gavage method) was done at the dose of 20µl/100g on daily basis.
4.1Control and treatment series:
Twenty healthy rats (Four groups, five rats per group) weighing between 90 and 110 grams were chosen for the studies. Three rat groups (two males and one female) were fed with lead acetate (50% of LD50) daily and one of them (male) was treated with green tea extract daily too.
Control (Normal):
Male rat group fed normal diet was maintained during the study and was sacrificed after 7 days for studying the normal parameters. This male albino rat group served as control.
Lead acetate (50% of LD50) series:
Two albino rat groups (one male group and one female group) were fed with 50% of LD50 lead acetate once a day on a daily basis for 7 consecutive days. Dosage was calculated before, according to their body weight.
Both lead acetate and green tea fed rats:
One male rat group was fed with 50% of LD50 lead acetate once a day on a daily basis for 7 consecutive days. It was fed with green tea extract too, once a day, 30 minutes after lead acetate treatment, on a daily basis for same week. Dosage was calculated before, according to its body weight.
4.2Selection of tissues:
For studying parameters, following body tissues (or organs), were considered: 
· Liver
· Kidney
· Spleen
4.3Methods:
Statistical analysis:
All values represented in the experiments are considered as mean ± standard error (S.E.) of five replicas. The mean values were compared between control and treated groups for evaluation of any significant changes by One-way Analysis of Variance test (ANOVA). P < 0.05 is considered statistically significant as the case may be.
4.3.1 Cytogenetical study:
For cytogenetical preparation, bone marrow cells were processed for observation of aberrations in mitotic index. For sperm head anomaly study testis from males were processed.
· Study of Mitotic indices:
Collecting bone marrow cells:
Marrow of the femur was flushed in 1% sodium citrate (Merck, India, MJ6M562587) (hypotonic) solution, and brought into suspension by repeated flushing in and out of a pipette with rubber tit and incubated for 7-10 minutes at 37°C.
The materials were centrifuged for 6-8 minutes at 7000g and the supernatant was discarded.
Preparation of slides:
Bone marrow cells of control and treated series were smeared uniformly on clean grease free glass slides.
Semi dried slides were dipped in 90% ethyl alcohol briefly and allowed to air-dry. Air-dried slides were stained for 5 minutes in May-Grunwald-Giemsa stain as per the routine procedure by mixing 1 part of stock solution and 1 part of Milli-Q water. The slides were rinsed in double distilled water and finally stained in diluted Giemsa (1 part stock Giemsa and 10 part double distilled water) [28].
Scoring of data:
300 cells from each individual were randomly observed (100 cells from each slide and at least 3 slides from each individual).
· Study of Sperm Head Anomaly:
Preparation of slides:
The epididymis of each side of the male rat was dissected out and taken separately into 5 ml of 0.87% normal saline. It was made free of fats, vas deferens and other tissues. The inner content of each side of the epididymis was taken out in normal saline and the material was thoroughly shaken to suspend the sperm in saline solution. The sperm suspension was filtered through silken cloth to remove the debris and the filtrate was collected in a graduated tube, more saline was added to make the volume 10 ml. The sperm suspension thus collected, was put in the centre of a clean slide over which 0.02 ml methanol was added. The material was allowed to dry. A drop of diluted Giemsa stock solution (6:1) was put on the material. The material was covered with a cover glass and sealed temporarily for observation as per the routine procedure [29].
Calculation and Statistical analysis of cytogenetical studies:
The differences in the frequencies of different types of mitotic indices and frequencies of occurrence of sperm with abnormal head morphology between different experimental series were critically analysed by Student's t-test [30]. The observer was initially "blinded" as to the exact series he was studying and the coded slides were later deciphered. Uniformity in scoring of data of the different series was all along maintained.
· Study of Bone Marrow Cell Viability:
Sample cell suspension is collected from bone (femur) marrow in ice-cold PBS. Cell viability was calculated with the help of trypan blue cell viability assay.
4.3.2Haematological Parameters:
Collection of Blood and Storage: Approximately 1.5 ml of blood from rat heart was collected by the process of cardiac puncture after the animal was anaesthetized using Chloroform and subsequently by using a 2 ml Dispovan Syringe with needle. The blood was collected in 2 ml Eppendorf, previously coated with EDTA to prevent coagulation. The collected blood was preserved for future uses in a refrigerator at -20°C.  
a. Determination of Total Erythrocyte Count (TEC) and Total Leukocyte Count (TLC) from Blood Sample:
The total number of RBC and WBC per mm3 of blood is determined by diluting a known volume of blood with a fluid which is isotonic with blood and prevents its coagulation. The blood cells are then counted in known volume of dilute blood in counting chamber and the number of RBC or WBC per mm3 of the undiluted blood is then determined by calculation [31].
· Apparatus Required:
· Haemocytometer
· A Compound Microscope with 6x and 10x magnification.

· Chemicals Required:
· RBC Diluting Fluid
· WBC Diluting Fluid 

b. Determination of Haemoglobin by Acid-Haematin Method:
· The haemoglobin (Hb) of the blood is converted into acid-haematin by adding N/10 HCl and the content is determined by matching the solution against a non-fading coloured glass [31].
· Apparatus Required:
· A Haemometer
· A Haemometer pipette.
Reagents Required:
· N/10 Hydrochloric acid (HCl).
· Distilled water.
c. Differential Count of Leukocytes:
Differential leukocyte count (DLC) is the percentage of different kinds of leukocytes present in the blood [31].
· Materials Required:
· Glass slides
· Petridish
· Leishman stain
· Distilled water
· Microscope
· Procedure:
· Preparation of blood film
· Staining blood film with Leishman’s stain
4.3.3 Tissue collection:
· The total body weight and the sexes of the rats were recorded before they were sacrificed.
· Then each organ was weighed with the help of a digital Petit balance (BSA224S-CW).
5. Results and Observations:
5.1Cytogenetical studies (Quantitative):
· Sperm Head Anomaly (SHA):
In control rat 2.2% sperm showed abnormal head morphology. Therefore, this could be taken as the baseline data on the incidence of abnormal sperm head as a result of background effect. In the L.A. treated rat the frequency was elevated to 3.52% at 7D. In the L.A. with G.T. treated rat the frequency was lowered to 1.6% at 7D. The summarized data of SHA in rats of different groups have been presented in table-1. The statistical significances have also been denoted in table-1.
	Series
	Abnormal Sperm Head % (± SE)

	Control
	2.2%   ± 0.71

	L.A.
	3.52% ± 0.93

	L.A. + G.T.
	1.6% ± 0.71


Table 1: Frequency distribution of abnormal sperm heads (SHA) in different series of rats.
[Each value is expressed as the mean ± SD (n = 5 per group). Results were statistically analysed with one-way ANOVA and compared with the control group when P < 0.01]

Figure 1: Graphical representation of frequency distribution of abnormal sperm heads (SHA) in different series of rats.
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Figure 2: Changes in sperm morphology in rat treated with lead acetate and green tea. A) Normal sperm (NS) with hook and tail in the control group, Giemsa staining; B) Anomalous sperm with blunt head (BH); C) Anomalous sperm with abnormal head morphology (AH).

· Mitotic index:
The mitotic Index in normal rat group was 2.2% which was considerably increased in L.A. treated series. In the L.A treated male and female rat it increased to 7% at 7D. In the L.A. with G.T. treated male rat it increased 4% which was comparatively lower than only L.A. treated series. The summarized data of MI in rats of different groups have been presented in table-2. The statistical significances have also been denoted in table-2.
	Series
	Dividing Cells % (± SE)

	Control
	2.2% ± 0.71

	L.A. Male
	7% ± 0.71

	L.A. Female
	7% ± 0.71

	L.A. + G.T. Male
	4% ± 0.71


Table 2: Frequency distribution of mitotic index (MI) of bone marrow cells in different series of rats.


Figure 3: Graphical representation of Frequency distribution of mitotic index (MI) of bone marrow cells in different series of rats.
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Figure 4: Photomicrographs showing non dividing(A) and dividing(B) cells.
· Cell viability:
The summarized data of cell viability in rats of different groups have been presented in table-3. The statistical significances have also been denoted in table-3.
	Series
	Percentage of cell viability

	Control male
	87.99±1.19

	L.A male
	85.57±1.14

	L.A female
	85.51±1.27

	L.A+G.T male
	85.79±1.62


Table 3: Percentage of Cell viability.

Figure 5: Graphic representation of Percentage of Cell viability.

5.2 Haematological Parameters:
a. Total Erythrocyte (RBC) Count (TEC)
The number of RBC was found to be decreased in lead acetate treated groups (Group B & Group C) than in control group (Group A). In a normal rat, the range of erythrocyte count is 3.8 × 106 – 6.68 × 106 cells/mm3. In Group A, the total RBC count was found to be 5.954 × 106 cells/mm3, which is perfectly within the normal range. But in Group B & Group C, lead acetate treatment caused a decrease in erythrocyte count, i.e., 5.386 × 106 cells/mm3 and 5.254 × 106 cells/mm3 respectively, which was again restored in Group D that received a treatment of lead acetate and green tea extract mixture. The total RBC count in Group D was found to be 5.706 ×106 cells/mm3. This result could be attributed to the role of green tea extract as immunomodulators, hence improving erythrocyte count.
	Parameter
	Group A
(Control male)
	Group B
(Lead acetate male)
	Group C
(Lead acetate female)
	Group D
(Lead acetate + Green tea extract male)

	RBC(×106/mm3)
	5.954±0.03
	5.386±0.03
	5.254±0.03
	5.706±0.03


Table4:  Number of RBC in control and treated groups. Each value is expressed as the mean ± S.E. (n = 5 per group). Results were statistically analyzed with one way ANOVA and compared with the control group when P < 0.05.

Figure 6: Graphical representation of Total Erythrocyte (RBC) Count (TEC).
b. Total Leukocyte (WBC) Count (TLC)
The number of WBC was found to be higher in lead acetate treated groups (Group B & Group C) than in control group (Group A). In a normal rat, the range of WBC count is 4.4 × 103 – 14.8 × 103 cells/mm3.  In Group A, the total WBC count was found to be 6.26 × 103 cells/ mm3, which is perfectly within the normal range. But in Group B & Group C, lead acetate treatment caused a rapid increase in leukocyte count, i.e., 7.17 × 103 cells/mm3 and 7.06 × 103 cells/mm3 respectively, which was again restored in Group D that received a treatment of lead acetate and green tea extract mixture. The total WBC count in Group D was found to be 6.64 × 103 cells/mm3. This could be attributed to the role of green tea extract as an anti-inflammatory agent as it normalizes the count of WBC by neutralizing the inflammatory response of the leukocytes caused by lead acetate.
	Parameter
	Group A
(Control male)
	Group B
(Lead acetate male)
	Group C
(Lead acetate female)
	Group D
(Lead acetate + Green tea extract male)

	WBC(×103/mm3)
	6.26±0.13
	7.17±0.08
	7.06±0.05
	6.64±0.05


Table 5: Number of WBC in control and treated groups. Each value is expressed as the mean ± S.E. (n = 5 per group). Results were statistically analyzed with one way ANOVA and compared with the control group when P < 0.05.

Figure 7: Graphical representation of Total Leukocyte (WBC) Count (TLC).
c. Haemoglobin (Hb) Concentration
The range of Haemoglobin concentration in a normal rat blood is 10.4 – 16.5 g/dL. In Group A, haemoglobin concentration was measured to be 12.86 g/dL, which is perfectly within the normal range. But in Group B & Group C, lead acetate treatment caused a decrease in haemoglobin concentration, i.e., 12.02 g/dL and 11.64 g/dL respectively, which was again restored in Group D that received a treatment of lead acetate and green tea extract mixture. The haemoglobin concentration in Group D was found to be 13.6 g/dL. This result gives an indication that Lead Acetate acts as a haemoglobin suppressor agent, while Green Tea Extract can be a potential haemoglobin inducer agent.
	Parameter
	Group A
(Control male)
	Group B
(Lead acetate male)
	Group C
(Lead acetate female)
	Group D
(Lead acetate +  Green tea extract male)

	Haemoglobin (g/dL)
	12.86±0.22
	12.02±0.19
	11.64±0.19
	13.6±0.23


Table 6: Concentration of haemoglobin in control and treated groups. Each value is expressed as the mean ± S.E. (n = 5 per group). Results were statistically analyzed with one way ANOVA and compared with the control group when P < 0.05.

Figure 8: Graphical representation of Haemoglobin concentration (g/dL).
d. Differential Count of Leukocytes 
1. Lymphocyte
The normal range of lymphocyte count in a normal rat is 60 - 75%. Lymphocyte count was higher in Group B & Group C than in Group A. In case of Group A, lymphocyte count was 74.2%. But in Group B & Group C, lead acetate treatment caused a increase in lymphocyte count, i.e., 79.9% and 77.9% respectively, which was again restored in Group D that received a treatment of lead acetate and green tea extract mixture. The lymphocyte count in Group D was found to be 75.6%. This result suggests that lead acetate is capable of resulting lymphocytosis. This condition can be reversed by the application of green tea extract.
2. Neutrophil 
The normal range of neutrophil count in a normal rat is 13 - 36%. In Group A rat blood, neutrophil count was found to be 22.4%, which fits perfectly within the normal range. But in Group B & Group C, lead acetate treatment caused a decrease in neutrophilcount, i.e., 17.1% and 19.6% respectively, which was again increased in Group D that received a treatment of lead acetate and green tea extract mixture. The neutrophil count in Group D was found to be 21.2%.
3. Eosinophil
The normal range of eosinophil count in a normal rat is 0 - 6%. In Group A, eosinophil count was found to be 3.4%, which fits perfectly within the normal range. But in Group B & Group C, lead acetate treatment caused a decrease in eosinophil count, i.e., 1.4% and 1.1% respectively, which was again increased in Group D that received a treatment of lead acetate and green tea extract mixture. The eosinophil count in Group D was found to be 3.2%.
4. Monocyte 
The normal range of monocyte count in a normal rat is 0 - 1%. In Group A, monocyte count was found to be 1.1%. But in Group B & Group C, lead acetate treatment caused a increase in monocyte count, i.e., 2.7% and 3% respectively, which was again restored in Group D that received a treatment of lead acetate and green tea extract mixture. In Group D monocyte count was recorded to be 1.6%.

	Group
	Lymphocyte
	Neutrophil
	Eosinophil
	Monocyte

	Group A
(Control male)
	74.2±0.71
	22.4±0.69
	3.4±0.1
	1.1±0.1

	Group B
(Lead acetate male)
	79.9±0.88
	17.1±0.67
	1.4±0.1
	2.7±0.2

	Group C
(Lead acetate female)
	77.9±0.82


	19.6±0.79
	1.1±0.1
	3±0.15

	Group D
(Lead acetate + Green tea extract male)
	75.6±0.67
	21.2±0.71
	3.2±0.12
	1.6±0.1


Table 7: Differential count of leukocytes (%) in control and treated groups. Each value is expressed as the mean ± S.E. (n = 5 per group). Results were statistically analyzed with one way ANOVA and compared with the control group when P < 0.05.


Figure 9: Graphical representation of Differential count of leukocytes (%).
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Figure 10.A: Lymphocyte of Rat (L.A. female)
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Figure 10.B: Neutrophil of Rat (L.A. + G.T.E  male)        
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Figure 10.C: Eosinophil of Rat (Control male)
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Figure 10.D: Monocyte of Rat (L.A. male)
5.3 Histological analysis:
· Effects on Liver Tissue:
Histological slides showing the liver tissue sections from the experimentally treated animals:
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Figure 11.A: Control
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Figure 11.B: L.A. male
[image: C:\Users\ZOOLOGY\Downloads\photo_6293948400042883961_x.jpg]
Figure 11.C: L.A. female
[image: C:\Users\ZOOLOGY\Downloads\photo_6293948400042883967_y.jpg]
Figure 11.D: L.A. + G.T.E male
ANALYSIS:  
Following low-dose Lead Acetate (L.A) toxicity, liver tissues show mild hyperplasia of Kupffer cells and moderate hydropic degeneration, which are indicated by transparent vacuoles around the hepatic nuclei. This seems more prominent in males and comparatively less in females at the selected dosage of half of the LD50.
The treatment of these affected rats with Green Tea extract (G.T), showed to have a supposed enhancement of the antioxidant or the detoxification system, which consequently showed to have reduced the damage due to oxidative stress by Lead (2) acetate. [KC- Kupffer cells, S- Sinusoids]
· Effects on Kidney Tissue:
 Histological slides showing the kidney tissue sections from the experimentally treated animals:
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Figure 12.A: Control
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Figure 12.B: L.A. male
[image: ]
Figure 12.C: L.A. female
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Figure 12.D: L.A. + G.T.E male
ANALYSIS:
Following low-dose Lead Acetate (L.A) toxicity, kidney tissues like glomeruli show damage due to characterized tubular necrosis, indicating cell damage within the kidneys. This seems more or less similar in both males and females, at the selected dosage of half of the LD50.The treatment of these affected rats with Green Tea extract (G.T), showed to have a supposed enhancement of the antioxidant or the detoxification system, which consequently showed to have reduced the damage due to oxidative stress by Lead (2) acetate. [G- Glomerulus]
· Effects on Spleen Tissue:
Histological slides showing the spleen tissue sections from the experimentally treated animals:
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Figure 13.A: Control
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Figure 13.B: L.A. male
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Figure 13.C: L.A. female
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Figure 13.D: L.A. + G.T.E (Male)
ANALYSIS:
Following low-dose Lead Acetate (L.A) toxicity, spleen tissues cells showed significant degeneration. It seemed that most cells lacked identifiable cytoplasmic organelles and instead were filled with a uniform material. The damage is perhaps due to the oxidative stress. This seems more or less similar in both males and females, at the selected dosage of half of the LD50.The treatment of these affected rats with Green Tea extract (G.T), showed to have a supposed enhancement of the antioxidant or the detoxification system, which consequently showed to have reduced the damage due to oxidative stress by Lead (II) acetate. [WP- White pulp, RP- Red pulp]
6. Discussion and Conclusion:
The present study was designed to evaluate the potential effect of lead acetate intoxication and subsequent amelioration by green tea extract on some cytogenetical, histological, haematological parameters of Albino Rats.
The mitotic indices (MI) can reflect the state of divisional activity or the degree of enhancement or inhibition of divisional activity, also giving the indirect idea on toxic effects on spindle fibre activity. In the present investigation the MI was increased in only lead acetate treated rat than the control. But in case of both lead acetate and green tea extract treated rat, MI was slightly lower than the lead acetate treated rat.
Abnormal sperm head observed in the lead acetate treated rat significantly at a high level which may due to changes in the cytoskeletal proteins. It may affect the formation and function of cytoskeletal proteins at different levels. But in case of both lead acetate and green tea extract treated rat, abnormal sperm head was slightly lower than the control.
From the quantitative studies of some haematological parameters, we found that the rats treated with lead acetate had significant decrease in total erythrocyte count, haemoglobin concentration, neutrophils and eosinophils but total leukocyte count, lymphocytes and monocytes were significantly elevated in comparison with the control group. These alterations in haematological functions may be explained by the toxic effects of lead on cell metabolism, interactions with certain reactions in which calcium serves as a secondary mediator, and inhibition of certain enzyme activities, like aminolevulinic acid dehydratase, which is essential for heme biosynthesis, and other erythrocyte enzymes, such as GA3PD and G6PD. Prolonged exposure to lead may have a negative impact on the body’s heme production due to the suppression of mitochondrial and cytoplasmic enzymes [5]. It is possible to link lead acetate’s inhibitory effects on the activity of key heme biosynthesis enzymes to impairments in iron metabolism [18,19]. The inhibitory impact of lead acetate on conversion of coproporphyrinogen III to protoporphyrin IX results in shortening of erythrocyte life span and a decrease in the generation of Hb. The decline of hematological values might be related to binding of lead to RBCs, which increase membrane fragility and destruction of RBCs.
In the lead acetate treated rats, TLC analysis revealed leukocytosis and lymphocytosis. Lead’s harmful effects on leukopoiesis in lymphoid organs may be the cause of this increase. This implies that the development of TLC in response to lead toxicity is directly associated with their enhanced synthesis from the germinal center of lymphoid organs. This finding is consistent with reports that treatment with lead-induced inflammation causes an increase in the number of white blood cells [18].
Results indicate that in the lead acetate intoxicated group given green tea extract as a supplement, lead related haematological abnormalities were somewhat alleviated. Lead toxicity can lead to reduced RBC count and haemoglobin concentration due to its impact on erythropoiesis. Green tea extract is well known for its antioxidant properties and contains polyphenols such as catechins, that have been shown to have protective effects against oxidative stress and inflammation caused by heavy metal exposure, including lead acetate. These compounds can help to reduce oxidative damage to red blood cells and increase their lifespan, leading to an increase in haemoglobin level. Additionally, green tea extract may have anti-inflammatory properties. Inflammation can also negatively impact RBC production and survival. By reducing inflammation, green tea extract may support RBC health and function. Furthermore, green tea extract has been shown to have chelating properties, meaning it can bind with heavy metals like lead and help to remove them from the body, reducing their harmful effects on red blood cells and haemoglobin level. Green tea extract also induced an increase in erythrocyte count which might be due to an increase in erythropoiesis. 
Lead acetate can lead to increased WBC count as a response to inflammation or infection. Green tea extract contains bioactive compounds like catechins, which have been shown to have protective effects against oxidative stress and inflammation caused by toxic substances like lead acetate. These compounds can help to reduce inflammation and oxidative damage in the body, which may lead to a normalization of WBC count. Additionally, green tea extract has been shown to have immunomodulatory effects, meaning it can help regulate the immune system’s response to inflammation and infection. By supporting the immune system and reducing inflammation, green tea extract may help to bring the elevated WBC count back to normal level.
The effect of lead acetate on the differential count of leukocytes is generally detrimental due to its toxic effects on the immune system. Lead acetate exposure can increase lymphocyte counts as part of the immune response to toxicity. Green tea extract, with its anti-inflammatory properties, may help modulate this response, potentially reducing excessive lymphocyte proliferation and maintaining a more balanced immune profile. Lead acetate toxicity often leads to a decrease in neutrophil counts, compromising the body's ability to combat infections. Green tea extract's antioxidant properties could mitigate oxidative stress on neutrophils and preserve their numbers and function, thus supporting innate immunity. Lead acetate exposure might decrease eosinophil counts, affecting allergic responses and immune defense against parasites. Green tea extract's anti-inflammatory actions could help maintain eosinophil numbers and function, potentially supporting these crucial immune functions. Lead acetate can increase monocyte counts, which are involved in immune response regulation and inflammation. Green tea extract's antioxidant and anti-inflammatory effects may help regulate monocyte activation and reduce excessive inflammatory responses induced by lead acetate.
Throughout the experimental period, the impact of lead acetate on body weight gain, food consumption, and feed efficiency gradually intensified for all three groups. The final body weight of rats exposed to lead was notably lower compared to the healthy control group, signalling a significant decrease in body weight gain due to lead exposure. This adverse effect on body weight gain was exacerbated with doses equivalent to 1/2 LD50 lead acetate. The food intake among the four groups remained relatively unchanged, suggesting that food intake did not correspond proportionately to growth rate and feed efficiency. Moreover, feed efficiency decreased under the influence of lead acetate in comparison to the healthy control, aligning with the decrease in body weight gain but not with food intake. This implies that the harmful effects of lead acetate ingestion could potentially intensify with higher doses. These findings align with previous research, which also reported lead-induced decreases in growth rate in rats fed lead. The decrease in body weight gain, attributed to toxic ions, could be linked to various factors, including disrupted zinc-dependent enzymes crucial for metabolic processes.
Furthermore, lead adversely impacts the liver, spleen, and kidney, with observable elevations in the weight or ratio of these organs correlating with increasing doses. The noted increase in organ weight or ratio is believed to result from necrosis and apoptosis, possibly due to lipid accumulation in the organs. Lead treatments notably led to lipid accumulation in rat kidney cells. Another study reported an increase in the kidney's dry weight relative to body weight, possibly due to nutritional disturbances from restricted feedings. A comprehensive review revealed that lead acetate is carcinogenic in rats or mice, with the kidney being the primary target organ. The dosages required to induce these conditions in animals far exceeded the maximal tolerated dosages in humans.
The presence of lead in the tissues we examined was linked to oxidative stress and tissue damage, as revealed by histopathology. When rats were treated with green tea extract along with lead, their antioxidant/detoxification system was boosted, leading to a reduction in oxidative stress. The positive impact of green tea extract on enhancing antioxidant levels was connected to a decrease in lead accumulation in the tissue organs, indicating a potential reduction in lead toxicity and tissue injury.
By and large, lead acetate has significant deleterious effects on health; but, proper dosage of green tea extract can remarkably control or ameliorate several detrimenta leffects of lead acetate. Though more studies are important to observe the potential hormonal, neural changes and how the total system is interconnected & affected by lead toxicity. To know, more accurate dosage & benefits of green tea, with respect to different abnormalities, detailed researches are important.
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