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Abstract 

The effects of Ginkgo biloba on lead nitrate-

induced clastogenicity in mouse bone marrow 

cells were investigated in this work. In the first 

experiment, mice were given different doses of 

Ginkgo biloba extract (200, 400, 600 mg/kg body 

weight), the proportion of chromosomal 

abnormalities was measured, and the statistical 

analysis revealed that the results were 

inconsequential. The results revealed that the 

plant extract is antimutagenic. In the second 

experiment, animals were administered Ginkgo 

biloba extract for seven days and then given lead 

nitrate one day before being scarified. In 

40mg/kg body weight lead nitrate treated 

animals, the percentage of chromosomal 

abnormalities increased significantly. However, 

when mice were co-administered with Ginkgo 

biloba extract for seven days prior to the 

priming experiment, the frequency of 

chromosomal abnormalities decreased. Thus, the 

findings clearly show that Ginkgo biloba extract 

protects mice somatic cells against lead nitrate-

induced cytogenetic damage. 
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Introduction: 

 

Humans have discovered lead (Pb) since the dawn 

of time. As a result of lead's unique features such as 

its softness and malleability as well as its ductility, 

ductility, low melting point and corrosion 

resistance, it has been widely used in a variety of 

industries. Because of this, the amount of free lead 

found in biological systems and the inert 

environment has risen dramatically. In addition to 

providing flavour, colour, and preservation benefits, 

plants have long been employed for their 

antioxidant properties, which have been shown to 

lower the oxidation potential of lipids in food. Ten 

of these plants have even been used to fight 

sickness and infection naturally. Toxins from leaded 

gasoline and industrial operations like lead smelting 

and coal combustion can be found in paints, lead-

based pipes, lead-based solder used in water supply 

systems, grids and bearings, as well as lead-based 

batteries. There has been a lot of research done on 

lead poisoning, but there is still a long way to go 

before we can say we've completely eliminated our 

exposure to lead. There is no "safe" level of lead 

exposure, and no level of lead that appears to be 

essential or helpful to the body has been found. 

Toxic exposure to lead has the potential to have 
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long-term and often permanent impacts on one's 

health. It has been reported to have an effect on  

These include the central nervous system, 

hematopoietic, hepatic, and renal systems, all of 

which are impacted by the disease. Numbered from 

[1-4]. \s. Ginkgo biloba is a member of the 

Ginkgoaceae family. According to legend, priests in 

China and Japan planted it on temple grounds, 

where it was protected from the weather. [5] A 

reduction in platelet aggregation and the 

demonstration of neuroprotective properties were 

identified in thorough studies of the Ginkgo biloba 

extract's major bioactive components [6]. [7] 

Alzheimer's illness, learning and memory deficits, 

cerebrovascular disease, cardiovascular disease, 

climacteric vasomotor symptoms and 

postmenopausal syndrome have previously been 

found to benefit from Ginkgo biloba extract. [8-12] 

Mice exposed to lead nitrate-induced genotoxicity 

in somatic cells have not yet been protected against 

the genotoxic effects of plant extracts. Somatic cell 

chromosomal aberrations in bone marrow cells from 

mice exposed to lead nitrate were examined in the 

current investigations to study the protective effects 

of Ginkgo biloba extract on bone marrow cells. 

What I Used and How I Did It 

In this case, we're talking about chemicals. 

For all experiments, we used lead nitrate analytical 

grade from Sigma Aldrich. 

: Treatment of animals: 

Following the approval of the Institutional Ethical 

Committee, the study was carried out using 20 adult 

male Swiss albino mice, 30 to 50 days old and 

weighing between 30 and 40 grammes, in plastic 

cages under controlled lighting conditions (12:12 

light and dark cycle), relative humidity (50–5 

percent) and temperature (37–2oC), fed with mice 

feed, and given ad-libitum access to water in a 

controlled environment. 

Dosage schedule for the experiment 

Two experiments were carried out in this 

investigation. Lead nitrate and GBE extract were 

administered orally to the animals, and they were 

then divided into the following groups: There were 

four groups: the control, 200 mg/kg bwt GBE 

extract, 400 mg/kg bwt and 600 mg/kg bwt GBE 

extract. The following modulation experiments 

were conducted out in the second experiment: A 

total of five groups were studied: control, lead 

nitrate 40mg/kg bwt, GBE extract 200 mg/kg bwt, 

GBE extract 400 mg/kg bwt, GBE extract 600 

mg/kg bwt, and GBE extract 600 mg/kg. 

 Analysis of chromosomal aberrations in bone 

marrow cells: 

1. Toxicology tests were conducted on both the 

control and treated groups of animals following 24 

hours of exposure to the test substance. Animals in 

both the control and treated groups were scarified 

six hours following their final cervical dislocation 

treatment. To obtain a uniform cell suspension, the 
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bone marrow was drained into clean glass petri 

dishes with hypertonic solution (0.56 percent KCl). 

After that, it was centrifuged and incubated for 45 

minutes at 37oC in clean tubes. Four slides were 

made, one for each of the three experimental groups 

and the two controls. According to Preston et al., 

13] the staining was completed within 24 hours of 

preparation. For each animal, 100 well-spread 

metaphases were examined for the presence of 

various chromosomal abnormalities, such as gaps 

breaks, fragments of chromosomes, Chromatid 

separations, and polyploidy. The Chi-Square test 

was used to examine the data. 

2. Results: 

Table 1 shows the effects of GBE extract at doses of 

200, 400, and 600 mg/kg on Swiss albino mice's 

somatic chromosomes over the course of a day. 

Compared to the control group, the findings clearly 

show that the frequency of various types of 

chromosomal abnormalities increased over time. 

The frequency (percentage) of breaks increased 

with three different concentrations during the course 

of a 24-hour exposure. With 200, 400, and 

600mg/kg bwt GBE-treated animals, the proportion 

of fragments reported was 0.20, 0.20, and 0.20, 

respectively, at 24 hours of exposure, as opposed to 

0.00 in the control I (Table 1). Similarly, the 

frequency of early chromatid separation has 

increased steadily over the years. The frequency 

(percentage) of early chromatid separation was 0.40 

in the control, 0.60, 0.60, and 0.60 respectively after 

administration of 200, 400, and 60 0 mg/kg b.wt 

Ginkgo biloba extract treated mice at 24 hours of 

exposure. After injection of 200, 400, and 

600mg/kg bwt GBE, the percentage of total 

chromosomal abnormalities was 2.00, 2.40, and 

2.60, respectively, compared to 1.40 in control II at 

24hr exposure (Table 1). 

Chromosome aberration frequency in somatic cells of mice treated with varied dosages of (see Table 1) 

Ginkgo biloba. Extracted from the plant (GBE). 

Dose (ml/kg bwt) 

and duration of 

treatment (hrs) 

Normal 

metaphases 

scored (%) 

Structural aberrations Numerical 

aberrations 

Total No. of 

aberrations 

(%) 

 Breaks Fragments Exchanges Chromatid 

separations 

24hrs       

Control I 493 (98.60) 5(1.00) 0(0.00) 0(0.00) 2(0.40) 7(1.40) 

200mgkg GBE 490(98.00) 6(1.20) 1(0.20) 0(0.00) 3(0.60) 10(2.00) 

400 mg/kg GBE 488(97.60) 7(1.40) 1(0.20) 1(0.20) 3(0.60) 12(2.40) 

60 0mg/kg GBE 487(97.40) 8(1.60) 1(0.20) 1(0.20) 3(0.60) 13(2.60) 

The values in parenthesis are percentages, p>0.05(Insignificant). 
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Chromosome aberrations were found to be 

minor at all dose levels (P>0.05, Table 1) when X2 

values were compared between control and 

treatment groups at 24hr intervals. 

This is because chromosome aberrations of 

various types were found in the animals exposed to 

Lead Nitrate for 24 hours, ranging from 14.60 in 

animals exposed to 40 mg/kg bwt Lead Nitrate to 

12.20, 10.20, and 8.40 in animals exposed to 

40+200 mg/kg bwt Lead Nitrate to 40+400 mg/kg 

bwt, 40+600 mg/kg bwt Lead Nitrate + GBE 

primed animals to 2.00 in the control group (Table 

2). To determine if the differences between control 

and treatment groups in the frequency of 

chromosomal abnormalities were statistically 

significant (p*0.01), statistical analysis was 

conducted (Table 2). 

Somatic cell chromosomal abnormalities in 

mice treated with lead nitrate and primed with 

various dosages of Ginkgo biloba extract are shown 

in Table 2. (GBE). 

 

 

Dose(mg/kgbwt) and 

duration of treatment 

(hr) 

Normal 

metaphase

s 

Various types of chromosomal aberrations Total No. 

of 

aberration

s (%) 

Breaks Fragments Exchanges Chromatid 

separation

s 

24hrs       

Control I 490(98.00) 5(1.00) 2(0.40) 1(0.20) 2(0.40) 10(2.00) 

40mg/kg bwt Lead 

nitrate 

427(85.40) 35(7.00) 17 (3.40) 11(2.20) 13(2.60) 73(14..60)* 

200mg/kg bwt GBE + 

40mg/kg Lead nitrate 

439(87.80) 27(5..40 15(3.00) 9(1.80) 10(2.00) 61(12.20) 

400mg/kg bwt GBE+ 

40mg/kg Lead nitrate 

449(89.80) 23( 4.60 12(2.40) 8(1.60) 8 (1.60) 51 (10.20)* 

600mg/kg bwt GBE+ 

40mg/kg Lead nitrate 

458 (91.60) 22(4.40) 8(1.60) 6 (1.20) 6 (1.20) 42 (8.40)* 

 

The values in parenthesis are percentages. 

The p*<0.01 level , hence the difference is considered to be statistically significant 
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3. Discussion: 

Bone marrow cells, which are constantly dividing, 

provide the most accurate information about the 

effects of any test chemical. [13] To determine the 

carcinogenic potential of test chemicals, the 

chromosome aberrations detected in this study 

were divided into structural numerical and other 

abnormalities. Due to the fact that these are 

considered to be stable anomalies, they will be 

passed down to the next generation without 

change. Malignancy is the result of further 

somatic tissue changes.  

Micronutrients such as vitamins and trace 

minerals have been shown to protect against Pb 

poisoning [9]. 

Chemically, metals like calcium (Ca) and zinc 

(Zn) have characteristics similar to those of lead 

(Pb) and can compete for binding sites in human 

gut, blood, and tissues with Pb [14]. 

Metallothionein, a protein involved in heavy metal 

detoxification, is also induced by Zn 

supplementation. [15]. Pregnant women's blood 

and bone levels of Pb metal can be reduced by 

supplementing with Ca and Zn, according to a 

new study. [16] and children [17]. [16] and 

Antioxidant: Vitamin C is a non-enzymatic 

antioxidant and a possible chelator of Pb[18][19]. 

Plant extracts with antioxidant capabilities have 

been found in a growing number of studies to 

effectively relieve Pb poisoning [20]. 

Preservative-free grape seed extract, which 

contains procyanidins, was able to restore 

cardiovascular system lesions generated by Pb 

exposure and prevent changes in the levels of 

adrenaline and 5-hydroxytryptamine (ALT) in the 

brain and liver of rats [21]. [20,21]. Tea 

polyphenols, a common plant extract, have been 

shown to protect the brain, blood, and liver of 

people and animals from Pb-induced dysfunctions 

[22, 23]. Pb-induced cytotoxicity in renal and 

nerve cells was reduced by tea polyphenols, 

including catechins [24]. 

Pb levels were reduced, amino levulinic acid 

dehydrase activity was protected and catalase and 

glutathione zinc protoporphyrin levels were 

restored by both dietary supplements in tissues 

and blood of mice. Pb-exposed mice were able to 

regain their learning and memory abilities through 

a passive avoidance test. In comparison to the 

chelator treatment, the protective benefits of both 

dietary supplements to reduce oxidative stress and 

cognitive deficits were superior. Dietary 

supplementation during exposure to Pb was more 

effective than supplementation after exposure to 

Pb. These nutritional supplements have little 

negative effects in mice, according to a review of 

their safety conducted on animals. [4] In a six-

year clinical trial including 75-year-old men, 

researchers found that the drug had cancer-

fighting qualities in both in vitro and in vivo 

investigations. They also found a lower incidence 

of prostate cancer than in the control group. 

Additional research has shown the positive effects 

of the GBE extracts on attention deficit disorder 

(ADD) patients, as well as the low risk of side 

effects when used for therapy purposes. GBE 

extracts have been found to be an effective 

treatment for tinnitus in another investigation. [25-

28] 

Numerous studies demonstrate the preventive 

properties of garlic, demonstrating that its active 

principle lowers soft tissue concentrations of lead. 
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Curcumin's capacity to protect against lead-

induced neurotoxicity has been examined in 

another study [30]. The oxidative stress in rats 

generated by lead was also reduced by Centella 

asiatica in conjunction with the DMSA chelating 

agent [The present results are comparable with 

past research that reduced the oxidative stress in 

rats caused by lead(31)]. [32]. 

There were 22-27 percent flavonoids (ginkgo 

flavone glycosides) and 7 percent terpenoids 

(ginkgolides and bilobalides) in the standard 

Ginkgo biloba extract, GBE761. Flavonoids and 

terpenoids, two of GBE's primary ingredients, 

have been shown to have an antioxidant effect. 

free radicals and reactive oxygen species can be 

scavenged and reduced. [33]. 

Solanum lycopersicum has been shown to protect 

against the formation of lead-induced micronuclei 

in bone marrow cells in previous investigations in 

our lab [34, 35]. The current results are 

comparable to those of those earlier studies.. 

4. Conclusion: 

Ginkgo biloba extract showed strong protective 

action against lead nitrate-induced genotoxicity in 

mouse bone marrow cells, according to the 

findings of this investigation. 
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