[ Downloaded from nbr.khu.ac.ir on 2025-08-23 ]

[ DOI: 10.22034/NBR.12.1.1 ]

Print  ISSN: 2423-6330
Online ISSN: 2476-7115

Nova Biologica Reperta

Kharazmi University

Homepage: https://nbr.khu.ac.ir/

Protective Role of Wheat Sprout Extract on Histological and Histometric

Structure of Ovary in Rats Exposed to Lead
Mehdi Hadijafari* iC , Hassan morovvati 2= iC , Nezam armand 3 iC

1. PhD Graduated of Histology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

2. Corresponding author, Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, University of Tehran,
Tehran, Iran. E-mail: hmorovvati@ut.ac.ir

3. Assistant Professor Evidence-based Phytotherapy and Complementary Medicine Research Center, Alborz
University of Medical Sciences, Karaj, Iran.

Article Info ABSTRACT

Article type: Objective: Wheat germ is rich in antioxidants such as vitamin E, thiamine, zinc, phenolic
Research Article acid, resorcinol, aminophenol and aminobenzoic acid and tocopherol and has many

Article history: medicinal properties such as antidiabetic, anti-mutagenic, antihyperglycemic and

Received 27 August 2024 anticancer properties. It has also been reported that antioxidant molecules isolated from
Rec:;l\;eighlnz(r)ez\gsed form2 wheat germ can prevent oxidative DNA damage in vitro. Lead acetate causes weakness,
Accepted 2 March 2025 mental and behavioral disabilities in children, leads to deafness and blindness, reduced

Available online 27 June 2025 sperm quality and reduced fertility in women. Heavy metals such as lead can cause their

harmful effects through reactive oxygen species (ROS) or inhibition of antioxidant

Keywords:

Histology, enzyme activity.

Ovary,

Antioxidants, Method: In this study, 30 adult female Wistar rats were divided into 6 groups: control
Triticum, group, lead acetate group at a dose of 10 mg/kg body weight, 100 mg/kg body weight and

200 mg/kg body weight wheat germ extract group, and simultaneous lead group at a dose
of 10 mg/kg body weight and 100 and 200 mg/kg body weight wheat germ extract..

Results: Compared with the control group, the weight of rats and ovaries in the lead group
at a dose of 10 mg/kg decreased (P<0.5), and the thickness of the ovarian capsule, and the
diameter and number of follicles also decreased in this group (P<0.5), while the number

of atretic follicles increased.
Conclusions: The results of this study showed that wheat germ extract such or sprouted
wheat can improve the damage caused by lead, depending on the dose applied.
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Extended Abstract

Introduction

Wheat sprout contains enzymes including catalase and peroxidase, and antioxidant compounds
including phenolic acids, aminophenol acids, vanillic acid and aminobenzoic acids folic acid, thiamine,
pyridoxine, calcium, magnesium, B, magnesium, B12, D, thiamine, riboflavin and niacin. Human
exposure to lead is increasing owing to environmental pollution. Nearly 3 million workers are exposed
to lead through the air, water, soil and food. Exposure to lead, even at low levels, causes body weakness,
behavioral and mental disorders among children, loss of hearing and eyesight, reduction in the number
and quality of sperm, and increased danger of stroke and heart attack. WWomen are more exposed to lead
due to the use of cosmetics. It has been reported that the outbreak of breast cancer increases as lead
surface increases in cosmetics, such as lipsticks and their frequent use. Female reproductive system and
fertility consequently may be affected because of the exposure against the environmental toxins such as
lead. Lead can damage the structure and function of gonads and cause infertility. The adverse effects of
lead exposure on the physiology, histomorphology of various organs in animals and humans have been
reported. Estradiol levels are reduced among women exposed to lead. also The female rat reproductive
system begins to function for about 4 weeks and the duration of each period of estrus is 4 to 6 days. The
use of medicinal herbs for treating exposure to toxins has been. Also, the health benefits of wheat sprout
have been reported. We investigated both the effects of lead acetate on ovarian tissue structure in adult

rats and the potential beneficial effects of wheat sprout extract for ameliorating toxic effects.
Materials and methods:

Thirty adult female Wistar rats were randomly divided into 6 groups. In each group, 5 rats were kept in
12-h lighting. The ethics guideline for working with experimental animals (written by Faculty of

Veterinary Medicine of Tehran University) was observed.

1. Control group: injection of 1 ml/kg physiologic serum.

2. Lead acetate: 10 mg/kg daily (i.p).

3. receiving 10 mg/kg extract of wheat sprout intraperitoneally and 100 mg/kg by gavage.

4. receiving 10 mg/kg wheat sprout extract intraperitoneal injection and 100 mg/kg by gavage.
5. receiving wheat extract at 100 mg/kg as gavage.

6. receiving wheat sprout extract at 200 mg/kg as gavage.
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This study lasted for 35 days. On the 36" day, animals were weighed and euthanized by Ketamine—
Xylazine, the ovaries were removed and washed with a physiological solution. Sections with a thickness
of 5to 7 um were taken. Sections were stained with H&E staining method and they were examined
hystometrically. The histomorphometric structure of the ovary was evaluated for counting the number
of primordial, primary, secondary, graph, atretic follicles, and the corpus luteum and measuring the
thickness of these data in a circle with a radius of 100 pum. In order to count and measure each of the
studied characteristics, 5 sections were prepared from each group and 5 different fields of view were
considered and counted, and their average was calculated for each characteristic. Gathered data were
analyzed by using SPSS 19. Data were presented as meanzstandard deviation (STD). In order to

compare averages in the groups, ANOVA test was used and P<0.05 was considered meaningful.
Results and discussion:

According to the macroscopic results, as compared to the control group, the weight of rats in the acetate
group showed a significant decrease, Ovarian weight increased, and the relative weight of ovary showed
a non-significant increase (P<0.05). The thickness of the ovarian capsule, compared with the control
group, in lead acetate group decreased, which is significant (P<0.05), increased significantly in lead
acetate group with 100 mg wheat sprout (P<0.05), slightly decreased in lead acetate group with 200 mg
wheat sprout extract. The thickness of the iner layer, as compared to the control group, in the acetate
group increased (P<0.05), in lead acetate group with 100 mg wheat sprout, significantly reduced
(P<0.05), but in the lead acetate group with 200 mg wheat sprout, had meaningless decrease. In the lead
acetate group with 100 mg wheat sprout, the outer layer showed a significant reduction (P<0.05), but in
lead acetate group with 200 mg wheat sprout, the increase in the thickness of the single outer layer was
not significant as compared to the control group. This study is the first study on the use of wheat sprout
extract in protecting and preventing lead toxicity on the ovary. The relative weight of ovary increased
in lead acetate group as compared to the control group. In other groups, increase in relative weight of
the ovary was observed as compared to the control group, which in the lead acetates group with 200 mg
wheat sprout extract, the amount is higher due to the prescription of a higher dose of wheat sprout. It
has been reported that the mechanisms that led to weight loss in mice before puberty have a direct
relationship with the delay in puberty and the first ovulation. Shalan reported in 2025 that the body
weight of rats in the control and lead acetate groups decreased, which is consistent with the findings of
this study. Body weight loss is a vital indicator of the disruption of the general health cycle of the body,
and the loss of weight of various organs also confirms the disruption of this cycle and the presence of
toxicity in the relevant organ. He et al. in 2020 showed that lead causes a decrease in water absorption
and body weight loss and prevents body growth. Taupeau et al. reported in 2001 that the mechanisms

leading to weight loss in mice before puberty are directly related to delayed puberty and early ovulation.
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Ali et al. and Sedik et al. in 2010 stated that lead causes a decrease in growth rate in animals

experimentally fed with lead.
Conclusions:

The present research showed that prescription of 10 mg lead acetate of body weight can cause
dysfunction in the rat’s ovary tissue. Alternatively, prescription of wheat sprout extract can restrain the
lead damage to the ovary tissue. Finally, it can be concluded that consuming wheat sprout extract, due
to the oxidative anti-stress properties, can be effective in improving the damage caused by lead on the

rat’s ovary.
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Figure 2 - Graff follicle (mature) shown in lead acetate
group. Magnification 40.
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Figure 1 - This general view of the control ovary shows a
large number of follicles in various stages of development.
(A) Primordial follicles, (B) Primary follicle, (C)
Secondary follicle are indicated by the blue arrow in this
image. Magnification 40.
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