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Abstract

review addresses the main physiological

Reactive oxygen species (ROS) are highly reactive

pathological roles exerted by ROS and their

oxidizing agents. Cells, under aerobic conditions,

scavenging systems in several processes involved in

have a defence system against ROS, and in normal

the main physiological functions of the female

circumstances, there is an appropriate balance

reproductive tract of domestic animals. Stress, of

between pro‐oxidants and antioxidants. When an

both physical and emotional origin, has effects on the

overproduction of ROS develops or the body fails to

reproductive system. Accordingly, impaired follicular

eliminate ROS in excess, oxidative stress arises,

development appears to be the most common cause

during which ROS accumulate and damage cells and

of reproductive dysfunction attributable to stress in

tissues. Besides their noxious effects, accumulating

the human female. New developments in the

data have shown that controlled of adequate ROS

understanding of the role of stress in reproduction

concentrations exerts physiologic functions. Different

must take into consideration the many differences

studies have confirmed the presence of ROS and the

between the hormonal responses to stress in the

transcripts of the various antioxidant enzymes in the

human and laboratory animals. Particularly, the

female reproductive tract. When ROS production

involvement of the oxidant system in several

overwhelms antioxidant defenses, oxidative stress

reproductive processes is investigated, such as

occurs, which may deeply threaten the anatomical

follicular

and functional integrity of the genital tract. This

ovulation, corpus luteum formation and function,
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luteolysis, germ cell function, maintenance of

reproduction

impairment.

pregnancy and beginning of parturition. The use of

elucidated

medicinal plants has gained the world to solve health

mechanism of reproduction toxicity [17], [18].

problems, notably reproductive disturbance. A large

Oxidative damage primarily occurs through excessive

number of tropical plants and their extracts have

production of ROS that are generated during the

shown beneficial therapeutic activities including

reaction and react with biological molecules,

fertility enhancement, antioxidant, anti-microbial and

eventually damaging membranes and other tissues

aphrodisiac activities.

[19], [20]. Many insecticides are hydrophobic

oxidative

Many

damage

studies

as

the

have
central

molecules that bind extensively to biological
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membranes, especially phospholipids bilayers [21]
and they may damage membranes by inducing lipid
peroxidation

[22],

[20].

As

mechanism

of

1. Introduction

environmental toxicants involved oxidative stress,

Reproduction is the essential function that allows

numerous efforts were done to identify natural

species continuity and improves the productivity and

compound able to strengthen the cellular antioxidant

perpetuates animal species [1]. Its perturbation or

defense so as to counteract the reproductive stress. In

dysfunction leads to negative consequences on the

this respect, medicines derived from plant extracts

animal productivity [2]. Many factors can be

are being increasingly utilized to treat a wide variety

responsible for this perturbation for example stress

of clinical diseases. More attention has been paid to

(heat, feed, oxidative…), ageing, some drugs [3] and

the protective and therapeutic effects of natural

xenobiotics such as heavy metals. The infertility rate

antioxidants against ROS [23], [24]. The use of

has increased tremendously in the past few decades

medicinal plants has gradually gained popularity [25]

[4], [5]. Environmental toxicants like heavy metal is

to

one of the most widespread contaminants amongst

disturbance. This is probably due to their low cost,

the myriad of xenobiotic [6] which might be a major

great availability and lesser side effects [26], [27]. A

risk factor considering the hormonal disruption [7]

large number of tropical plants and their extracts

associated with the reduction of sex organs weight

have shown beneficial therapeutic activities including

and decrease of fertility [8]. Moreover, a reduction in

fertility enhancement, antioxidant, anti-microbial and

fertilization and implantation rate [9] as well as

aphrodisiac activities [28]. Hence, plant extracts such

mitotic inhibition and chromosome aberration [10]

as aqueous extract of green tea [29], guava leaves

and decrease in reproductive performance [11], [12]

[30] and ethanolic extract of Bersama engleriana [31]

were registered in experimental animals. As a matter

have antioxidant properties. According to these

of fact, one of the mechanisms by which they

authors, the administrations of these extracts to

toxicans are effected is the over production of free

stressed

radicals, whose excessive accumulation leads to

animal’s fertility and oxidative stress parameters.

solvehealth

animals

problems,

notably reproductive

significantly

ameliorated

the

oxidative stress and hence plays a major role in
reproductive tissue damage [13]. This intoxication

2. Overview of the Female Reproduction

could generate oxidative stress [14-16] and thus

Function
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The female reproductive system functions to produce

level the two horns lean against each other. The

gametes and reproductive hormones, just like the

cervix or discernible cervix on the surface is usually

male reproductive system; however, it also has the

more cylindroids than the body uterine and the great

additional task of supporting the developing fetus and

thickness of its wall makes it easy to recognize it

delivering it to the outside world. Unlike its male

with palpation. [37] showed a significant increase in

counterpart, the female reproductive system is

the weight of the uterus and uterine proteins in rats

located primarily inside the pelvic cavity [32], [33].

fed 8 mg / kg aqueous extract of Senecio biafrae.

The organs are Ovaries, Fallopian tubes, Uterus
(corpus + cervix), Lower genital tract (vagina and

2.3. Vagina and Vulva

vulva) and Placenta while The functions are

The vulva is the outer part of the reproductive tract,

Conception Delivery of the baby and Synthesis of

so it ends the genital tract. It is located immediately

estrogen and progesterone (hormonal organ).

below the anus from which it is separated by the anovulvar bridge. The vulva is consisting of two pairs of

2.1. Ovary

lips: the big lips, covered with hair on their lateral

The ovaries of all mammals have an identical basic

face and the internal labia minor to the previous and

structure. However, their overall appearance varies

finer [38]. Their appearance can change over time. In

considerably by species, in the course of the ovarian

the rabbit, it is pale pink in normal times, but in

cycle and the cycle period when the ovary is

sexual period receptivity, it will tend to swell and

examined (1) Two of them are essential organs in

turn purple-red. It's in the vulva that opens the canal

sexual reproduction because it is at their level that

of the urethra and that is the clitoris [36], [38]. The

there is development and differentiation of eggs and

vagina is a membranous canal extended horizontally

synthesis of certain reproductive hormones [34]. The

in the pelvis between the rectum and the bladder and

ovaries provide a dual function; endocrine function

is in the vulva. It is the organ of female copulation

(hormone

function

and the exit channel of the small at birth [39]. It is

(oogenesis and folliculogenesis) leading to oocyte

very extensible because of the mucous folds that

production [35].

allow it to dilate, to receive the penis during mating

production)

and

exocrine

and the passage of the fetus during parturition. The
2.2. Uterus

vestibule of the vagina, which corresponds to the

The uterus, which is a gestational organ, follows the

common terminal path of the genital and urinary, is

oviduct and has two parts, which are the uterine

more or less long depending on the species.

horns and the body [36]. It has a highly variable form
from specie to other. The separation between the left

2.4. Female Reproductive Functions: Hormones

and right uterus is more or less marked. In rabbits, rat

Productions, Conception and Delivery

and guinea pig, the division is complete (two horns,

2.4.1. Reproductive Hormones

two bodies, two cervix). This uterus is duplex type

Reproductive function is under the control of sex

that is to say double. There are in principle two

hormones. Several hormones ( FSH, LH, estradiol,

independent uteri of about 7cm which open

Progesterone …) produced by the hypothalamic-

separately by two cervical ducts in the vagina [1].

pituitary complex and the sex organs come in to play

The base connects to the uterine body and at this

in a precise and coordinated way in the control of
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folliculogenesis, oogenesis, the estrous cycle, sexual

crude birth rate (number of birth per 1000 population

behavior and ovulation [40]. The synthesis and action

per year) is only one measure of fertility. The size of

of these hormones can be influenced by endogenous

the litter depends on the breed, parity, reproductive

and/or exogenous factors. Stress may play an

fertility, age, season,viability and growth of the

inhibitory role on Hypothalamus pituitary ovarian

fetuses. The average litter size is from 3 to 12, with

axis. Exogenous factors, in particular Plant extracts

limits from 1 to 20 [36]. Small breeds tend to have

influence the serum sex hormone levels. [41] have

litters of 4-5 young/litter, whereas large breeds can

showed a reduction in serum concentrations of

have an average litter size between 8 and 12 young.

estradiol and pituitary hormones in animals treated

For parity, primiparous usually have the smallest

with the ethanolic extract of Spondias mombin while

litters [45], [46], [43]. The most important litter sare

[42] found a significant increase in sex hormones

observed in the 2nd and 3rd gestation, and then their

(FSH, LH and estradiol) in animals receiving

size decreases with the following gestations. Finally,

aqueous and ethanolic extracts of Tribulus terrestris,

for the season, it is during the warmest months that

Phoenix dactylifera and Nasturtium officinale.

the smallest litter sizes are observed [45], [46], [43].
At birth, the weight of the rabbits is more or less

2.4.2. Conception and Delivery

variable within the same litter. Depending on the size

The establishment of a gestation is one of the most

of the litter, rabbit can weigh from 25 to 80 [47],

complex improvements in evolution of mammals

[39].The changing weight of young animals from

which involve the specialization of an organ, the

birth to weaning depends on their own growth

uterus,

potential and the mother's ability to breastfeed [48].

for

the

conception

and

embryonic

development [38]. This is the period during which the
egg is develops into an individual. It goes from

3.

fertilization to parturition. Gestation in rabbits lasts

Reproductive Disorders/ Dysfunctions (with

31-32 days [44], with variation observed by race and

Emphasis on those due to Environmental

individuals ranging from 29 to 35 days while it is
about 65 to 70 days in guinea pigs.
2.4.3. Fertility Traits, Litter Size, Weight, and
Viability Rate
As a measure, fertility rate is the number of offspring
born per mating pair, individual or population.
Fertility differs from fecundity, which is defined as
the potential for reproduction (influenced by gamete
production, fertilization and carrying a pregnancy to
term). A lack of fertility is infertility while a lack of
fecundity would be called sterility. Fertility is
generally used to indicate the actual reproductive
performance of a female or groups of females. The

Archives of Veterinary Science and Medicine

Female

Oxidative

Stress

Linked

Toxicants)
3.1. Oxidative Stress
Oxidative stress is a state which results from a
disequilibrium within an individual, between the
production of oxidants and the defense mechanism of
antioxidants [49], [50] in favour of oxidants. Its
impact on the organism depends on the type of
oxidant, site and intensity of its production,
composition and activities of various antioxidants,
and on the ability of repair systems [51]. This is
evident in biological systems when there is either an
excessive production of reactive oxygen species
(ROS) and/or a deficiency of enzymatic and nonenzymatic antioxidants [52] (Figure 1).
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Figure 1: Oxidative stress and the balance between antioxidants and oxidants [52].

Reactive oxygen species can be produced from either

than 20 [53]. It has a relatively high density and is

endogenous

The

toxicat low quantity is referred to as ‘‘heavy metal’’

endogenous sources of ROS include different cellular

e.g. arsenic (As), lead (Pb), mercury (Hg), cadmium

organs such as mitochondria, peroxisomes and

(Cd), chromium (Cr) etc. Some trace elements are

endoplasmic reticulum and phagocytosis where the

also known as heavy metals e.g.copper (Cu),

oxygen consumption is high. Exogenous sources of

selenium (Se) and zinc (Zn). They are essential to

ROS are air and water pollution, cigarette smoking,

maintain the body metabolism, but they are toxic at

alcohol, certain drugs (cyclosporine, tacrolimus),

higher concentrations. Heavy metals can enter the

industrial solvents, cooking gas, radiation and heavy

body to a small extent viafood, drinking water and air

metals. After penetration into the body, these

[53]. The detrimental effects/toxicities associated

exogenous compounds (eg. heavy metals) are

with Arsenic, Lead, Mercury and Cadmium are

decomposed into free radicals [51]. Heavy metals are

shown on (Table 1).

or

exogenous

sources.

natural metallic elements, metals or in certain cases
metalloids, characterized by atomic number greater
Heavy metal

Detrimental effect

LD50 (oral)

Arsenic (As)

Very high concentrationcauses infertility

10-300mg/kg

Lead (Pb)

Anaemia, reproductive problems

5 μg/l

Mercury (Hg)

Cadmium (Cd)

DNA and chromosomal damage, birth
defects and miscarriages
Damage kidney, reproductive problems

1 mg/kg

63-1125 mg/kg

LD50: lethal dose 50
Table1: Detrimental effects/toxicities associated with Arsenic, Lead, Mercury and Cadmium [54].
Archives of Veterinary Science and Medicine
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3.2. Effects of Oxidative Stress on Female

also induces early embryonic developmental block

Reproductive Functions

and retardation [55], embryonic mortality, fetal death,

Reactive oxygen species appear to have physiological

and low birth weight [56],cell membrane damage,

role in female reproductive tract in many different

DNA damage, and apoptosis [57], [55]. The harmful

processes

luteal

action of these oxidative stress can however be

regression, and endometrial shedding. It may affect

blocked by antioxidant (AO) substances which

the ovulation, fertilization, and implantation. ROS

scavenge the free radicals and detoxify the organism

not only alters most types of cellular molecules but

[58].

such

as:

oocyte

maturation,

Figure 2: Factors contributing to the development of oxidative stress and their impacts on female reproduction [59].

The oral administration of lead (Pb) acetate at a dose

embryos [59]. The oral administration of lead (Pb)

of 2500ppm to rats [60] recorded a slight decrease in

acetate at a dose of 2500ppm to rats [60] recorded a

weight of ovaries+uterus (0.47 ± 0.12 g) in Pb-treated

slight decrease in weight of ovaries+uterus (0.47 ±

rats with respect to the control group (0.50 ± 0.10 g).

0.12 g) in Pb-treated rats with respect to the control

Co-treatment with aqueous leaves extract of Costus

group (0.50 ± 0.10 g). Morphometric analysis of the

afer (1150 mg/kg bw) led to a significant increase in

cadmium (25.00 μg/g bw) treated mice indicated a

weight of these organs (0.90 ± 0.35g). Another

significant

observation was noted by Dumitrescu [61] in the

reduction in fetal body weight (812.8 ± 119.82 mg),

weights of the uterus and fallopian tube in rats

crown rump length (14.85 ± 2.48 mm), head

exposed to lead. Oxidative stress appears to have a

circumference (9.08 ± 1.97 mm), forelimb (5.29 ±

detrimental effect on the development of embryo.

2.16 mm) and hind limb lengths (5.59 ± 1.23 mm)

ROS may originate from embryo metabolism and

and tail size (4.16 ± 0.89 mm) compared to control

from the surrounding environment. They not only

fetuses (1277.24 ± 74.25 mg, 27.95 ± 2.22 mm, 23.48

altermost types of cellular molecules but also induces

± 1.30 mm, 6.67 ± 0.50 mm, 7.29 ± 0.80 mm, 7.33 ±

early embryonic developmental block andretardation

1.26 mm), respectively. A, vehicle control; B, from

[55]. High levels of ROS and apoptosis were reported

antidote +6.25 μg/g bw; C, from antidote + 2.5 μg/g

in fragmented embryos compared to non-fragmented

BW; D, from antidote

Archives of Veterinary Science and Medicine
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stress appears to have a detrimental effect on the

embryonic mortalities occur between 0 and 15 days

development of embryo. ROS may originate from

of gestation. These side effects of many heavy metals

embryo metabolism and from the surrounding

can occur in high doses close to the toxic level for the

environment. They not only alter most types of

dam or the pregnant animal. Evidence of the harmful

cellular molecules but also induce early embryonic

effects of lead on the organism in general and

developmental block and delay [55]. High levels of

reproduction in particular have been widely studied

ROS and apoptosis were reported in fragmented

[61]. The exposure of rodents to lead increased the

embryos compared to non-fragmented embryos.

tendency to fetal death, growth retardation, resorption

Embryonic mortality represents the death of the

and congenital malformations [60]. Induction of

product of conception during the embryonic period of

oxidative stress is one of the mechanisms implicated

gestation. Based on the work of [36], the majority of

in lead induced fetal-toxicity [56].

Figure 3: The influence of the presence of free radicals and ROS in ART culture and subsequent effects on embryo
development [59].

4. Potential (Preventive/ Therapeutic) Effects

Halliwell and Gutteridge [62] defined antioxidants as

of Medicinal Plants

“any

Apart from animal organisms, plants have several

concentrations compared with that of an oxidizable

types of antioxidants, among which it has been

substrate, significantly delays or inhibits oxidation of

widely proven that they contain a high concentration

that substrate”, but later defined them as “any

of polyphenols, alkaloids, flavonoids or triterpenes,

substance that delays, prevents or removes oxidative

tannins, that act as antioxidants both in vitro and in

damage to a target molecule” [62]. In the same year

vivo (in animal and human cells), thus reducing and

[63] defined antioxidants as “any substance that

controlling ROS molecules. Phenolic compounds are

directly scavenges ROS or indirectly actsto up-

known as powerful chain breaking antioxidants.

regulate antioxidant
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inhibit

low
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production”. Another property that a compound

reproductive function or to simply have positive

should have to be considered an antioxidant is the

effects on this latter. This is because such plants

ability, after scavenging the radical, to form a new

contain compounds like steroids, saponins and

radical

intra-molecular

phenols which have androgenic properties [68].

hydrogen bonding on further oxidation [64]. They are

Plants constitute the main source of natural AO

present in two types, enzymatic and non-enzymatic

molecules, which have the capacity to eliminate or

forms. Enzymatic antioxidants, including superoxide

neutralize the deleterious ROS [66].

that

is

stable

through

dismutase (SOD), catalase (CAT), glutathione (GSH)
peroxidase and glutathione (GSH) reductase are also

4.1. Effects of Medicinal Plants on Reproductive

known

Hormones Associated to Oxidative Stress

as

natural

antioxidants

orendogenous

antioxidants [56]. The non-enzymatic antioxidants,

The oral administration of lead (Pb) actate at a dose

also known as exogenous antioxidants, are obtained

of 2500 ppm to rats [60] and co-treatment with

from dietary fruits and vegetables. These include

aqueous leave extract of Costus afer (2250 mg/kg

taurine,

zinc,

bw) resulted in asignificant decrease in LH (3.13 ±

vitamin C and vitamin E [59]. Otherforms of

4.04 mIU/ml) and FSH (3.50 ± 1.57 mIU/ml) of Pb-

exogenous antioxidants are ascorbic acid or vitamin

treated group compared with those co-exposed to

C, Vitamin E (α-tocopherol),Vitamin K, flavonoids

lead and extract of C. afer(2.43 ± 0.25 mIU/ml

(flavonols, flavanols, anthocyanins, isoflavonoids,

and2.90 ± 0.40 mIU/ml respectively).). Flavonoids

flavanones andflavones), phenolic acids, Beta-

and phenols are thought to be involved in increasing

carotene, minerals and synthetic antioxidants suc as

serum

butylated hydroxyanisole (BHA) and buty lated

cyclooxygenase-2,

hydroxyl- toluene (BHT) [52], [56], [64], [65].

inhibiting the StAr gene and thus steroidogenesis .

hypotaurine,

carotene,

selenium,

sex

hormone

levels

by

inhibiting

the enzyme responsible

for

Phenols are very important plant constituents because
of their scavenging ability due to their hydroxyl

4.2. Effects of Medicinal Plants on Fertility Traits,

groups [51]. It has been recognized that flavonoids

Litter Size, Weight and Viability Rate

have antioxidant activity and their effects on human

Raji et al. [69] found a high rate of live born rabbits

nutrition

in

and

health

are

considerable.

The

animals

that

received

200

and

400

mechanisms of action of flavonoids are through

mg/kg bw of the aqueous garlic extract (Allium

scavenging processes. These substances contain

sativum) compared to the control group. In

hydroxyl

for

another study, Kareema and Abdul-Hadi [70] orally

antioxidant effect in plants. Some other very useful

treated adult mice with 500 and 1000 ppmof

medicinal plants include green tea,

Spirulina

potassium dichromate dissolved in tap water for 10,

platensis, Spirulina maxima and Crassocephalum

20, and 30 days. The findings showed that this

bauchiense [66], [58]. Also the antimicrobial and

compound induced a significant decrease in values of

antioxidant activity of some species of the Spirulina

some reproductive parameters including corpora

genus are well established [67]. The administrations

lutea and thickness of uterine layers. Also, the oral

of some plant extracts have been reported to either

administration of female mice with chromium for 30

counteract the environmental toxicity concerning the

days resulted in a significant reduction in the number

functional

groups,

responsible
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of pregnant females and the number and weight of

4.3. Effects of Medicinal Plants on Fetal Toxicity

litters. Overall, the study proved that this compound

Associated to Oxidactive Stress

has a potential toxicity in female reproductive system

Fetuses treated with cadmium chloride along with

and fertility of albino mice. Al-neamah, [71]

guava fruit extract revealed ameliorative effects of

observed an increase in implantation sites and the

these birth defects with respective values of (886.20

number of pups in female cadmium poisoning rats

± 125.96 mg, 17.19 ± 3.15 mm, 10.80 ± 0.76 mm,

receiving hydro alcoholic extracts from Zingiber

5.45 ± 2.12 mm, 6.85 ± 1.46 mm and 6.69 ± 1.22

officinale. The hydro-alcoholic extracts of Zingiber

mm). This indicates that guava fruit extract exerted a

officinale would effectively increase reproduction in

therapeutic effect

female rats that were poisoned with cadmium [71].

induced by cadmium exposure in prenatal mice

Ainehchi and Zahedi, [72] showed a significant

(Figure 2). Sharma et al. [75] reported a significant

increase in the fertilization rate in females receiving

decrease in individual pups weight of mice exposed

200 and 400 mg / kg of hydro-alcoholic extract of

to lead (1.00 gm) as compared to control (1.78 gm)

Artemisia lanata. Karacat and Simsek, [73] observed

and those administered lead along with vitamin E

an improvement in ovarian weight and structure in

recorded improved weight (1.22 gm). Increased

lead exposed females receiving Spirulina platensis

number of resorptions and growth retardation in

extract. The improvement of these parameters could

pregnant mice given different doses of cadmium were

be attributed to the androgenic properties of the

reported by [74]. Distorted limbs were observed by

compounds (phenols and flavonoids) revealed by our

the [77] in fetus of pregnant mice injected with

phytochemical tests [74].

4mg/kg cadmium on days 8-10 of gestation.

on developmental anomalies

A, vehicle control; B, from antidote +6.25 μg/g bw; C, from antidote+ 12.5 μg/g BW; D, from antidote+ 25.0μg/g
bw. A, control skeleton showing well ossified skeleton; B, from 6.25 μg/g BW; C, from 12.5 μg/g BW; D, from 25.0
μg/g bw. Cl, Clavical; Eo, Exoccipital; Fe, Femur; Fi, Fibula; F, Frontal; Ri, Ribs; U, Ulna; N, Nasal; Pm,
Premaxilla; Z, Zygomatic; H,Humerus; So, Supraoccipital; Ip, Interparital; P, Parietal; R, Radius; Ro, Reduced
ossification; Uo, Unossifie.

Figure 4: Macrophotography of fetal skeletal preparations of mouse fetuses recovered from mothers exposed to
different doses of Cadmium or antidote.
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5. Critical Assessment

consequences on the animal productivity. Many

The stability of reproductive cells and tissues is

factors can be responsible for this perturbation

dependent on balanced concentrations of antioxidants

namely stress (heat, feed, oxidative), ageing, some

and oxidants varied levels of ROS can have both

drugs and xenobiotics such as heavy metals. One of

positive

the

and

negative

impacts

on

female

main

reproduction. The excess production of free radicals

mechanisms by which these factors induce low

and subsequent induction of OS, however, have long

reproduction is oxidative stress. Oxidative stress can

been known to significantly affect reproductive

be responsible for this perturbation. This intoxication

functions. Reactive oxygen and nitrogen species can

could generate oxidative and thus reproduction

negatively

and

impairment. The harmful action of these oxidative

may influence the development of reproductive

stress can however be blocked by antioxidant

disorders such as endometriosis and preeclampsia.

substances which scavenge the free radicals and

These effects have been reported to improve with the

detoxify the organism. The use of medicinal plants

aid of antioxidants, and thus could minimize the

has gradually gained popularity to solve health

associated risk for infertility. The medicinal plants

problems, notably reproductive disturbance. This is

gained popularity to solve health problems, notably

probably due to their low cost, great availability and

reproductive disturbance. This is probably due to

lesser side effects. A large number of tropical plants

their low cost, great availability and lesser side

and their extracts have shown beneficial therapeutic

effects [78], [79]. A large number of tropical plants

activities

and their extracts have shown beneficial therapeutic

antioxidant, anti-microbial and aphrodisiac activities.

affect

embryo

implantation

including

fertility

enhancement,

activities
including fertility enhancement, antioxidant, antimicrobial and aphrodisiac activities.
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