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ABSTRACT  
BACKGROUND AND OBJECTIVE: Different toxins have harmful effects on Genital organs. Exposure to 

contaminants as well as physical stress can increase the rate of infertility. Antioxidant products are highly considered, 

because they can react to pollutants and remove free oxygen radicals. This study investigates the effects of proteins on 

the protection of the reproductive system against toxins. 

METHODS: This review article was conducted using keywords including “protective” and “organophosphorus 

toxins”, and searching on online databases such as Pubmed, Science Direct, Scopus and Google Scholar. The related 

articles were extracted and classified.  

FINDINGS: The results of about 80 articles, selected out of 140 new and valid articles, suggest that elements such as 

arsenic, cyclophosphamide, cadmium, diazinon and gossypol reduce the reproduction rate and damage body tissues. 

Elements such as N-acetylcysteine, carnitine, corsetine, black seed oil, palm powder, ginseng, honey and saffron are 

proteins that may have protective effects against potential damage. 

CONCLUSION: Based on the results of this study, the natural proteins that can be found in plants, fruits and food can 

be used to prevent the damage to the reproductive system caused by various toxins. 
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Introduction 

A wide range of toxins have destructive effects on 

Genital organs. In addition to acute injury, some of 

them also cause irreparable damage in the long run 

(1,2).  

Many of these mechanisms are based on the 

reactions of reactive oxygen species (ROS). A high 

dose of ROS can increase lipid peroxidation and, by 

changing the antioxidant system, induces DNA 

damage and ultimately leads to changes in the gene 

expression and apoptosis of the cells of the body(3). 

Exposure to contaminants and toxins, as well as 

physical stress, increases the rate of infertility, which 

has become a major dilemma in present societies (4–

6). Some studies on animal specimens show that toxins 

have a negative effect on sperm parameters (7).  

In addition, levels of testosterone, FSH, and LH, 

and the stages of spermatogenesis, steroidogenesis, and 

testicular cell cycle are affected by contaminants (8-

10). The lipid membrane of the cell is targeted by the 

ROS and causes a change in its structure. The lipid 

peroxidation created by ROS increases the permeability 

and fluidity of the sperm membrane (11). Significant 

and irreversible consequences of lipid peroxidation in 

the sperm membrane include reduced motility, 

inhibition of cellular respiration, intracellular enzyme 

leakage, DNA damage and failure of sperm to 

penetrate the oocyte (12).  

Many studies have investigated the inhibition of 

oxidative stress, and enzymatic and non-enzymatic 

antioxidants in order to maintain the quality of semen 

(13, 14). In addition, the production of drugs or 

antioxidants that respond to the toxic effects of various 

pollutants, especially in the removal of oxygen free 

radicals, was much considered (15).  

Antioxidant substances are commonly found in 

people’s diet. The molecular mechanism of the 

antioxidants works in a way that treats or overcomes 

some of the oxidative stress and organ toxicity 

disorders (16, 17). Even, freezing the gametes with 

what is common in infertility centers may lead to 

adverse changes in the composition of the lipid 

membrane and their viability and cause apoptosis and 

planned cell death by increasing the damage to the 

DNA (18, 19). Therefore, the presence of some 

protectives in the mechanism of freezing gametes is 

also justifiable. This review article investigates the 

materials and protectives that have a protective effect 

in the exposure of reproductive system to toxics and 

harmful drugs. 

Methods 

This review article was designed through a library-

based search method. Initially, the subjects were 

evaluated and searched by selecting the words 

protective, toxins, drugs, teratogen, sperm, ovum, 

testicular tissue, ovary and embryos. The vocabulary 

was classified and categorized as primary and 

secondary in terms of validity in the process of 

scientometric analysis.  

The main keywords were “protectives and 

gametes”, and other words were used as sub – 

keywords. Subsequently, related articles were 

extracted by placing words in Pubmed, Science Direct, 

Scopus, and Google Scholar websites. The resulting 

material was classified. Subsequently, the material was 

mentioned based on the necessity and expression of the 

protectives that were more comprehensive and at the 

same time easier to use. More than 100 titles of related 

articles were selected in this regard. Protectives were 

divided into two groups of synthetic and natural and 

material was mentioned to be more useful than others. 

 

 

Results 

The results of about 80 selected articles out of a 

140 new and valid articles suggest that many synthetic 

materials or medicinal plants have a protective effect 

against elements that have harmful or possibly 

destructive effects on the tissues of the body, and they 

increase the tissue's resistance or have a restorative 

effect. Some studies indicate that protective substances 

can be used if harmful elements enter the human body 

unintentionally or by necessity or if exposure to them 

is inevitable. Olive oil can somewhat protect the 

damaged Genital tissues from a soy–based diet. Olive 

oil increases sperm parameters, including motility and 

count, and reduces abnormalities to some extent (20). 

Polydatin also has a protective effect and can 

significantly improve the effect of lipid peroxidation, 

DNA degradation and antioxidant enzymatic activities 

of arsenic (21).  

Quercetin is a flavonoid or quasi-flavonoid element 

found in many herbs and fruits. This element has 

antioxidant properties, which is also a protective and 

can increase the daily sperm production rate, while its 

use with arsenic prevents the destruction of testicular 

tissue to a large extent (22). If N-acetylcysteine (NAC) 

is used together with sodium fluoride, it reduces the 

effect of oxidative stress and reduces damage to DNA. 

The use of NAC before the administration of an 

 [
 D

O
I:

 1
0.

22
08

8/
jb

um
s.

19
.1

0.
2 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
56

14
10

7.
13

96
.1

9.
10

.7
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jb

um
s.

or
g 

on
 2

02
3-

05
-2

3 
] 

                               2 / 9

http://dx.doi.org/10.22088/jbums.19.10.2
https://dorl.net/dor/20.1001.1.15614107.1396.19.10.7.6
http://jbums.org/article-1-6742-en.html


50                                                                                       The Effect of Protective Factors Against Toxins Induced in …; R. Kheradmandi, et al 

 

element such as sodium decreases lipid peroxidation 

(23). Crocin is an element that increases sperm 

parameters, testicular weight, and increases 

testosterone levels. This substance inhibits the nicotine 

degradation effect, which reduces the level of 

testosterone, inhibits the sperm parameters, including 

the motility and count, the rate of viability, and also 

decreases the diameter of the seminiferous ducts, and 

improves them to some extent (24).  

The phyllanthus fraternus plant can improve or 

inhibit the oxidative effect of cyclophosphamides, 

which greatly reduces the gonadosomatic indices, the 

epididymal sperm count, and the motility and viability 

of the sperm (25). Melatonin and BQ–123, especially 

if used together, reduce the testicular tissue damage in 

the exposure to cigarette smoke and prevent damage to 

germinal cells (26). Spirulina platensis is one of the 

microorganisms that has an antioxidant effect and has 

been declared by the World Health Organization as a 

superior food. This plant reduces the oxidative stress 

and toxicity of sodium arsenic (27). Carnitine has a 

protective effect on the toxicity of cadmium.  

Cadmium reduces sperm count, germinal cells and 

sperm viability (28). Satureja khuzistanica essential oil 

(SKEO) is anti-apoptotic and has a protective effect 

against the damage of sperm and seminiferous tubules 

caused by busulfan, and it can improve sperm 

parameters by preventing the degradation of germinal 

tissue. The neurotrophic factor isolated from the brain 

is effective on sperm function, oxidative stress and cell 

membrane, and increases the sperm motility and 

prevents apoptosis induced by ROS (30).  

Neuronal growth factor also affects the quality of 

sperm in in men with asthenospermia during sperm 

cryopreservation, and by maintaining the sperm 

motility and viability rate, it can inhibit DNA 

fragmentation during cryopreservation (31). Nigella 

sativa oil has a protective effect and improves sperm 

parameters against the effects of nicotine (32). The use 

of dates powder is recommended as a protective 

element against the reduction of sperm parameters 

caused by nicotine (33). Selenium and diazinon have 

an adverse effect on sperm parameters. This becomes 

more intense when used together (34). Trolox is also a 

protective. This element has a protective effect on the 

quality of sperm in patients with normospermia and 

oligospermia during cryopreservation and can prevent 

DNA fracture (35). Arctium lappa extract reduces the 

toxicity of cadmium (36). Korean red ginseng 

improves the negative effect of busulfan to some 

extent (37). Using intraperitoneal injection of selenium 

and nicotine will be able to reduce lipid peroxidation, 

enhance the activity of antioxidants and improve the 

metabolism of nicotine (38). Cyclophosphamide 

causes abnormalities in the sperm, chromosome and 

decreases the expression of some of the cytokines. 

Honey works as a protective element against its 

toxicity (39). Saffron neutralizes the toxicity of 

cadmium to a great extent (40).  

Ellagic acid neutralizes the toxicity of sodium 

valproate in the genital system and acts as a protective 

and relatively short acting agent (41). The protective 

effect of strawberry, grape and cranberry powder is 

also considered to affect the acrylamide-induced 

toxicity and can restore the parameters of the sperm 

(42). Allicin, proanthocyanidin, polyphenol, ultracid 

and isoflavones have anti-mutagenic activity and 

reduce the toxicity of methotrexate by inhibition of the 

toxicity and rate of sperm abnormalities (43).  

Gallic acid overcomes the toxicity of 

cyclophosphamide and compensates for some of its 

adverse effects (44). Humanin has a protective effect 

against testicular heating and hormonal disorders, and 

toxicity caused by cyclophosphamide and prevents 

apoptosis in reproductive cells (45). Dexrazoxane is 

capable of improving the aneuploidy induced by 

doxorubicin, which causes oxidative changes and 

DNA damage (46). Gossypol is a chemical in flaxseed 

that reduces fertility (47).  

This disorder is partially compensable by vitamin E 

(48). N-acetylcysteine reduces nicotine-induced 

abnormalities (49, 50). The protective effect of bee 

pollen in endocrine disorders, as well as malathion-

induced toxicity of reproductive system has been 

reported (51). N-acetylcysteine and L-carnitine can 

prevent oocyst damage caused by follicular fluid in 

infertile women with endometriosis to some extent 

(52). Green tea extract has a protective effect, but its 

positive effect is not much confirmed (53).  

Nortriptyline has protective effect against the 

apoptosis of the testicular germ cells, and by 

decreasing malondialdehyde, it brings the activity of 

antioxidant enzymes to normal level (54). Punicalagin 

is found in pomegranate. It increases the activity of 

antioxidant enzymes and reduces the peroxidation of 

lipids (55). The polyphenolic extract of green tea 

preserves sperm viability and health against damage 

from cryopreservation (56). Satureja khuzistanica 

essential oil can improve fertility capacity and sperm 

parameters against cyclosporine toxicity to some 
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extent (57). Rolipram is one of the elements that acts 

as a protective element against ionizing radiation and 

prevents reduced sperm count and motility (58). 

Lycopene decreases the sperm apoptosis during 

cryopreservation (59). There is a chance of 

maintaining motility, viability and health of sperm 

membrane in using cholesterol cyclodextrin against 

oxidative damage induced by hydrogen peroxide (60). 

Polysaccharide in the Rhodiola rosea plant can 

somewhat improve parameters such as sperm motility, 

mitochondrial activity, acrosome surface health and 

plasma membrane (61). Zonisamide is able to reduce 

the LH and FSH hormones and the endocrine gene 

expression and hormone secretion. Sperm 

abnormalities and DNA fragmentation increase. 

However, melatonin can improve the damage of 

zonisamide to some extent (62).  

L-carnitine also maintains sperm motility and 

vitality, as well as testosterone hormones, estrogen, 

and expression of the LC3-II and Beclin-1 genes 

against cyclosphamide (63). Hyaluronic acid can 

improve motility, the health of the sperm membrane 

and the acrosome region, mitochondrial activity, and 

the activity of the catalase and superoxide dismutase 

enzymes (64). Phenylhydrazine and ethyl pyruvate can 

also improve the parameters of the sperm to some 

extent (65). Decorsin prevents the oxidative stress of 

TM3 cells and improves sperm parameters in people 

with cryptospermia, increases the expression of Nrf2 

gene and prevents cell apoptosis (66). Pumpkin seeds 

and ginger extract can prevent the damage of sperm 

parameters against cyclophosphamide to some extent 

(67). Vitamin E improves the parameters of sperm 

motility and count in rats receiving methyl 

methanesulfonate. The levels of androgen, antioxidant 

and testosterone are largely compensated by the 

antioxidant properties of vitamin E (68).  

The moraceae plant prevents the reduction of 

sperm parameters with its protective effect on toxicity 

and oxidative stress caused by cadmium (69). The 

combination of ascorbic acid and vitamin E can have a 

protective effect on the motility and viability of frozen 

sperm (70). Methotrexate is able to increase 

malondialdehyde and increase the number of damaged 

sperms. Cranberry consumption can reduce these 

damages and increase the chance of fertility (71). 

Glutathione lipid peroxidation prevents DNA fracture, 

free radicals and hydrogen peroxide in frozen sperm 

(72). Cisplatin is a drug that induces oxidative stress 

and reduces sperm production. This damage is 

somewhat improved by resveratrol injection (73). With 

the increase in LDL, sperm count may reduce. 

Therefore, the use of vitamin E and astaxanthin as 

protective elements may somewhat compensate (74). 

L-carnitine can maintain the parameters of frozen 

sperm in people with astenospermia and normospermia 

(75), decrease cisplatin, testosterone levels, sperm 

count and motility, and increase sperm abnormality 

rates. The lotus plant can slightly compensate for these 

disorders (76). Glutathione maintains the parameters of 

frozen sperm and can reduce sperm apoptosis (77).  

Diethylhexyl phthalate reduces testicular weight, 

and sperm count and motility, reduces testosterone 

levels and ultimately causes oxidative stress and tissue 

abnormalities. Quercetin significantly compensates the 

disorders and abnormalities (78). Melatonin can 

prevent lipid peroxidation from ionizing radiation (79). 

Red palm oil compensates for the reduction of sperm 

parameters caused by lead acetate (80). Trolox has a 

negative effect on frozen sperm motility. Glutathione 

can reduce the percentage of apoptosis in frozen sperm 

(81). Nicotine increases the concentration of 

thiobarbituric acid and nitric oxide. Vitamin C and 

selenium can significantly reduce the effects of 

nicotine (82). Rosuvastatin can improve the motility 

and count of sperm, control testicular inflammation 

and cell death by reducing the expression of the INOS 

gene expression (83). The use of selenium and n-

acetylcysteine in infertile men increases testosterone 

levels and sperm parameters. The co-administration of 

these two antioxidants provides better results (84). 

Foxil is a protein that facilitates the reaction between 

the sperm and the uterine tube for fertility in humans. 

The suppression of this protein in the sperm 

cryopreservation improves oxidative stress. Asialofetuin 

is a subunit of this protein that has protective effect on 

the proper performance of the plasma membrane and 

sperm motility (85). Egg yolk improves the fluidity of 

the plasma membrane and sperm viability (86).  

Yangjing can compensate for tissue changes 

induced by cyclophosphamide and increase sperm 

count and motility by decreasing the apoptosis rate. It 

also genetically reduces the ability to express the Bcl-2 

gene(87). Benzatropine increases sperm abnormalities, 

and levels of malondialdehyde and 8-OHdG gene, and 

decreases the activity of glutathione peroxidase and 

superoxide dismutase enzymes. Vitamin E improves 

some of the damages of benzatropine to testicles (88). 

Metronidazole is able to impair sperm production, 

antioxidant enzymes, lactate dehydrogenase, alkaline 

phosphatase, and lipid peroxidation in testicular tissue. 

Tribulus terrestris can improve such damages to some 

extent (89). Zinc reduces the oxidative stress on 

reproductive system tissue caused by lead and 

improves spermatogenesis (90). Melatonin can 

compensate for some of the side effects of cadmium 

(91). Considering that sperm parameters decrease with 
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cryopreservation due to oxidative stress, melatonin can 

increase sperm motility and vitality, and reduce 

oxidative stress and malondialdehyde (92). Humanin 

drug prevents apoptosis of germ cells and leukocytes 

as a result of receiving cyclophosphamide. Humanin 

inhibits the IGF-1 agent (93). 

 

 

Discussion 
Protectives or protective elements have a variety of 

applications and are widely used in medicines and 

foods. They are naturally found in plants, fruits and 

foods. They are often mentioned as accompanying 

elements or supplements. Many of the plants, fruits, 

and synthetic elements can be found in the protectives 

because of their antioxidant properties.  

Protectives can be used to prevent reproductive 

system damage. The genital system may be exposed to 

destructive elements. In addition, it might be exposed 

to elements that cause cytotoxicity and damage the 

process of gamete formation. Therefore, to prevent 

further destruction, or to improve and heal the lesions, 

fruits, foods, or elements with protective properties can 

be used. Fruits such as grapes and apples have 

antioxidant properties and prevent the toxicity of 

oxidative stress in male Genital organs. Placing such 

foods that are easy to access in the food basket can 

protect the reproductive system. Cranberry and 

strawberry powder are among the antitoxic plants and 

are part of the protective elements. It seems that 

abundant phenolic compounds and anthocyanin in 

strawberries are involved in the repair of damages (41, 

71).  

Antioxidants are elements that are found in many 

foods, plants and fruits. Antioxidants can improve the 

quality of sperm and they have protective effect on the 

cells of the body (67). Some drugs also have anti-

inflammatory effects and increase the resistance of 

cells to the apoptosis process, while preventing the 

destruction of sex cells (82). Although it may not be 

possible to use plants like the lotus, which is antitoxic 

(20), for public consumption, it can be advisable to use 

olive oil, especially fresh and ripe olives (76). In some 

cases, vegetable oils that have antioxidant properties 

can be used as a protective for people undergoing 

chemotherapy. For example, one can use savory oil is 

found mostly in northeastern parts of Iran or ginseng 

plant (29, 37). Some plants, such as nigella sativa or 

dates powder can control the effects of opium to some 

extent and placing them in the food basket is highly 

important (32, 33). Honey has the potential to reduce 

the toxicity of sex cells and act as a protective agent. 

Honey increases the resistance of body cells, including 

sex cells, to various toxins such as agricultural 

pesticides (39, 51). The use of some seasonings that 

are consumed with different foods can be taken into 

consideration and be considered as a protective agent 

along with the main foods. Saffron is a good seasoning 

that protects toxicity in spermatogenesis to some 

extent (40). Green tea extract (53), pumpkin seeds, 

ginger extract (55, 67), and red palm oil (89) are some 

of the elements that have a protective and antitoxic 

effect on the testicular tissue and can prevent infertility 

in addition to treatment. Ginger is a food seasoning 

and is more effective with green tea.  

Avoiding excessive consumption of certain foods 

such as egg yolks that exacerbate oxidative stress is 

recommended (85). The maintenance of sperm 

parameters is not limited to in vivo condition, and it is 

also important to maintain it under in vitro condition 

and in frozen form. Some people want their sperm to 

be stored in a good condition. Therefore, several drugs 

and elements such as Neural Growth Factor (30), 

Trolux (34), Polyphenol (56), Hyaluronic acid (64), 

Ascorbic acid and Vitamin E (70), L-carnitine (75) and 

Glutathione (80) have been suggested as protective 

elements in the process of cryopreservation, in order to 

maintain the quality of sperm.  

These elements are commonly used in infertility 

centers and sperm banks. Of course, their use is not the 

routine of the assisted reproductive technology (ART) 

labs, and some of them are undergoing a research 

process. One of the most controversial chemical drugs 

that has been most used in recent years is selenium. 

Some studies do not consider selenium to be a 

protective agent (34), but many have also identified it 

as a protective agent for its antitoxic effect against 

opium. However, selenium is not stronger than vitamin 

C. Thus, there is the suggestion to use plants, foods 

and fruits that are rich in vitamin C. Vitamin E is an 

important factor in inhibiting oxidative stress. This 

vitamin plays a protective role. Given that this vitamin 

protects mitochondrial damage and oxidative stress in 

male Genital organs (48), it can be used according to 

the defined dose. Various studies indicate the use of 

protective elements along with food. 
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