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ABSTRACT

Cadmium is an element of heavy metal which can be harmful to environment and human beings with the rapid development of industry, cadmium as an
important raw material causes serious pollution to the environment. It is stable in the environment and the biological half-life of it can be 10 to 30 years,
difficult to degrade but easy to accumulate. Cadmium can exert toxic effects to many organs and tissues of human being and experiment al animals, and its
toxic effect on reproductive system has caught more and more attentions many research being done on it. This paper tries to over view the relative research

about Cadmium toxicity on male reproduction.
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Introduction

Cadmium (Cd) is a toxic gold that is widely present in the
environment. One of the genus elements is listed by the United
States Poisons Control Commission (ATSRD). No. 6 Toxic
substances that endanger the health of animals. Ali et al. found
that cadmium has an effect on testicles when studying the
pharmacological effects of cadmium [1]. The pill had a strong
necrotic effect, but it did not attract enough attention at that
time. The occurrence of “painful disease” in Japan in the 30s
was proved to be associated with cadmium exposure. As a
result, people began to pay attention to the harm of cadmium
to the human body 50s [2]. Bomhard found that within hours of
subcutaneous injection of cadmium salts in the testes of animals.
Visible macroscopic changes may be present. Since the 50s of
this century especially since the 80s, people have begun to pay
attention to the reproductive toxicity caused by cadmium many
scholars have paid attention to and conducted a lot of research in
the United States to this day there are about 100 research topics
on cadmium and health Field [3]. The research on the toxicity
and toxicology of cadmium in China has also been carried out

more extensive. In this paper, we will study the male reproductive
toxicity of cadmium Contribute to the review.

Gonadal Toxicity of Cadmium

The two important functions of the testicles are the production of
male hormones and sperm hair Most of the research subjects on
the reproductive toxicity of cadmium have focused on cadmium
Effects on the testicles [4-6]. This is because the testicles are
Cd* primary targets one of the officials. Experimentally
confirmed for Cd** Detoxifying metallic sulphur eggs The gene
for white (MT) cannot be induced in the testes The amount
of conductive expression or synthesis is insufficient, so it is
compared with other organs such as the liver Cd** More likely
to cause testicular damage [7-10]. More research is mainly
focused on: Morphological aspects. Most scholars believe that
the early manifestations are mainly manifested in the injury of
the blood late supratubeal damage to testicular parenchymal
cells, extensive spermatogenesis, epithelial cells Degeneration,
necrotic cell nucleus shrinkage, lytic cytoplasmic eosinophilic
staining The chromogenic part of the spermatogenic epithelium
is shedding, separated and the seminiferous tubule is fibrosis
Often the structure disappears [11,12]. However, the results of
Abarikwu et al. suggest that cadmium can be straight Lesions
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to the spermatogenic epithelium and testicular blood vessels,
and sensitization of the spermatogenic epithelium to cadmium
Sensibility is higher than that of testicular blood vessels [13]. In
recent years, studies have confirmed: cadmium on the testicles
at the same time, the tissue produces pathological damage, and
it can also promote the occurrence of testicular tissue tumors,
which are usually benign and malignant, and the degree of
malignancy is not high without metastasis, it can also cause
testicular teratomas or other tumors in animals reported. Different
doses of cadmium damage to the testicles at different times after
poisoning the injuries are also different. It is generally believed
that 1~7 days after poisoning acts on sperm 8~21d acts on sperm
cells, and 22~35d acts on spermatozoa After 35 days, the cell
acts on spermatogonia. Only very large doses can Damage to
spermatogonial cells in the spermatogenic epithelium leads to
irreversible damage Medium and low doses of cadmium mainly
act on spermatocytes and spermatocytes the damage caused is
reversible [14,15].

Epigonadal Toxicity of Cadmium

Animal epigonads are less sensitive to cadmium than testes.
Generally, look at the epididymis, seminal vesicles, prostate
volume reduction and weight loss after cadmium injection
Light. The effect of cadmium on the epididymis is different from
the effect of cadmium on the blood vessels of the epididymis
Only the epididymis in the testicles have a brief small amount
of reduced blood supply and capillaries to the head Vascular
permeability is increased with no significant changes in the
body and tail [16-20]. There are newspapers after cadmium
treatment, the number of sperms at the tail of the epididymis
decreased significantly the spermatozoa in the testicles and in
the semen also decreases with the duration of administration
Prolongation, sperm count decreases more dramatically, until
the end of the sperm is free. This is because cadmium can make
alkaline phosphatase, lactate dehydrogenase, and carbon in the
epididymal tissue the activity of anhydrase and a-ketovalulase
dehydrogenase was significantly inhibited Sperm-specific
marker enzyme --- lactate dehydrogenase-X viability. Also, it
is possible that cadmium staining causes the increase in the P
H value of the epididymal luminal fluid Acidic environment
required. In vitro experiments in rats showed acidic rings in the
epididymal duct the environment plays an important role in the
development of sperm motility [21,22]. Epididymal luminal
fluid Alkalinization is the loss of tight junctions between the
main cells of the epididymis and the blood epididymal barrier
tile solution. Damage to the structure of the main cell leads to
its synthesis and secretion Hypotropia affects the acquisition of
sperm motility. Ali et al., For adult rats epididymis to Cd the
sensitivity is the same as that of young mice The dose can cause
intracapillary coagulation and epithelial in adult rat epididymis
Cell-cell tight junction disintegration and interstitial hemorrhage,
while the young mice did not develop Giving birth to such
pathological changes is still in the abdominal cavity of the young
mouse epididymis to make it capillary Vascular endothelial
cells may have some kind of defense against Cd 2+ mechanics
[4,23,25]. Effect of cadmium on seminal vesicles Nordberg
has been reported: long-term in mice the weight and volume
of seminal vesicles stained with cadmium were significantly
lower than those of the control group. Previous report showed
the changes in the ultrastructure of seminal vesicles caused by

cadmium were mainly manifested online semineral swelling,
enlargement of Golgi complex vesicles, myeloid structure, and
autophagy Increased number of bodies as well as an increase in
lipid droplet lysosomes. The effect of cadmium on the prostate is
well studied on the effect of cadmium on prostate damage Few.
A large number of experiments have confirmed that cadmium is
a prostate carcinogen in rats. Meantime Cd may disrupt the body
by affecting the hypothalamic-pituitary-gonadal axis [26-30].

Hormone homeostasis affects the structure and function of the
prostate. Hiba and other newspapers atrophy of prostate glands
and epithelial folds after cadmium infection; Transmission
electron microscopy the endoplasmic reticulum of secretory cells
in the ventral lobes of the prostate is swollen and the remnants are
increased [31,32]. Some cell matrices are shallow and organelles
are absent. Low compared to the control group the organ index
of the ventral lobe of the prostate was significantly lower in
the dose and high dose groups P<0.05) [33]. The experimental
results are different depending on the way of poisoning with a
single dose of intraperitoneal Cd (2mg/kg) was found the amount
of injection for 4 hours can cause mitochondrial endotochondrial
swelling of the main cells of the prostate swelling and
myeloidosis; After 24 hours, the main manifestation is swelling
of the Golgi apparatus; After 60 days, the ultrastructural changes
basically returned to normal. Previously have found that the
transoral subchronic toxicity of Cd mainly acts on the prostate
the endoplasmic reticulum of the master cell causes endoplasmic
reticulum expansion, vacuolarization, and leads to fineness cell
disintegration without significant changes in mitochondria and
Golgi apparatus. The target site of chronic Cd infection is the
endoplasmic reticulum. May cause egg whites disorders of
plasmid synthesis and modification. This main cell damage leads
to the prostate Acinar atrophy and weight loss. Cadmium not
only has a strong toxic effect on the gonadal testes, but also on the
epididymis, accessory gonadal organs such as seminal vesicles
and prostate also have toxic effects that cannot be ignored Use.
However, it is generally believed that the damage to the attached
gonads after cadmium injection is like attachment Weight loss,
structural and functional changes in testicles, seminal vesicles,
prostate, etc it can be a direct injury to cadmium or it can be
due to testicular injury, testosterone Secondary changes due to
decreased synthesis [34-36].

Effects of Cadmium on Endocrine and Fertility

There are domestic and foreign studies on the effect of cadmium
on hormone levels in experimental animals. However, the
conclusions are not entirely consistent. This may be related to
the various investigators the method of infection, the dose, the
time and the experimental animals used germline differences.
Cadmium is thought to be inhibited in both in vivo and in
vitro testes Cells secrete testosterone. Smoking high cadmium
can cause plasma sex hormone testosterone Ketones (T) and
luteinizing hormone (LH) are reduced underwater. Santana et
al Chronic low-dose oral cadmium contamination was found to
have an effect on serum testosterone levels in rats the effects
have a lot to do with the time of exposure [37,38]. After the
first month of poisoning no change in testosterone levels;
Three months later, the rats in each group were treated with
controls compared with the group, the serum testosterone level
increased significantly; after the sixth month of this kind the
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difference was only significant in the 200mg/kg cadmium group
[39,40,41]. Zhang et al. also confirmed this, and experiments
found that one-time injections Serum prolactin levels, growth
hormone, thyroid gland after CdCl 26 h Hormones, luteinizing
hormone decreased, follicle-stimulating hormone did not
change; at Acute administration of CdCI 214d was followed
by an increase in serum growth hormone and thyroid hormone,
luteinizing hormone, and follicle-stimulating hormone levels,
while serum lactation is promoted decreased hormone levels
[42,43]. Mognetti et al. also found an increase in cadmium or
Decreased prolactin secretion depends on the dose and timing
of exposure It is also closely related to the age of rats: 30 days
and 60 days Rat-aged rats were injected subcutaneously with
CdCl 20.5 or 1.0 mg/kg from an early age dose starts every
4 days, and the dose is exchanged every 4 days, and 90 days
after 30 days Serum prolactin in rat-aged rats was averaged
half-depletion period, average, absolute Amplitude, duration,
relative amplitude shortened [44]. And 60d rat-old rats only the
mean halving of serum prolactin was shortened, and the other
parameters were not Change. Lahuent et al. found the effect of
cadmium on testosterone levels in rats Ringing is also associated
with age-related low-dose subcutaneous cadmium toxicity (0.5
mg/k g) One month causes an increase in testosterone levels in
juvenile rats (1-month-old). It is high and decreased in adult rats
(2 months of age). According to Sengupta, low-dose injection
of cadmium can cause rats Decreased sperm count, low or even
no sperm in the epididymis. Hu et al. discovered Thirty-two
male Kunming mice were divided into 4 groups, each group per
kilogram per day Body weights were injected subcutaneously
with CdCl 20, 0.5, 1.0, 2.0mg continuously the results of 5
weeks showed that the sperm concentration in the epididymis of
mice in each experimental group was as follows Sperm motility
decreased significantly, and the rate of sperm malformation
increased significantly and was dosed dependencies [45,46]. The
above treated male rats were coped with female rats in a ratio of
1:2 The mating fertility rate, pregnancy rate, litter size and sex
of the piglets were calculated the proportion found that these
indicators showed a downward trend with the increase of the
dose treated the female/male ratio showed an increasing trend,
and to a certain extent, after females Proportions of generations.
It has been reported that higher levels of cadmium in the body
will make humans Sperm maturation and motility are greatly
reduced. Relatively contains X-Chromosomes are more resistant
to sperm and have a better survival rate than those contained The
sperm of the Y-chromosome is high and therefore the chances of
bonding with the egg are opposite this increases the proportion
of female babies born [47,48]. The above results showed that
cadmium had an effect on spermatogenesis and semen quality in
mice it has obvious toxic effects and has obvious incompetence
in male animal’s benign influence [49-52].

Protection of Cadmium Against Male Reproductive Toxicity
Cd has been used with various chelating agents for a long time
Poisoned Pro The most commonly used drug for bed therapy is
edetate disodium disodium acid. But due to chela The mixture
is non-specific and binds to metal ions not only to increase Cd**
platoons Leakage also increases Zn*', Ca®* the discharge of
plasma causes the battalion Nutritional imbalance [53]. Ran et
al. proposed that the use of dredging chelating agents should
be used at the same time the addition of vitamin Bl can both

enhance and reduce the function of chelating agents Urine
Zn*" and fecal Cu® excreted but still needs to be confirmed by
clinical trials. At present, many studies have focused on the
antagonism of Chinese herbal medicines to the reproductive
toxicity of cadmium Function [54-56]. Liou found that mice
were intraperitoneally injected with gynostemma Glycoside
solutions at various concentrations can antagonize Tunnel
positive fine compared with the cadmium chloride group, there
was a significant decrease in the total gynostemma glycosides
Cadmium chloride-induced apoptosis of mouse testicular germ
cells [57]. Its mechanism may It protects cells, enhances immune
function and promotes DNA synthesis strong DNA damage repair
and antioxidant effects and improved ATPase function [58-60].
Wang et al. antagonized cadmium to tea polyphenols in male
rats preliminary studies of reproductive toxicity have shown
that tea polyphenols can be used at the same time as poisoning
Apparent antagonism of cadmium causes testicular atrophy in
rats; Cadmium-induced LDH-X enzyme activity reduction has a
certain restorative effect; decreased sperm motility and survival
due to cadmium there are changes in the rate of decreasing,
counting decreasing, and increasing deformity rate significant
antagonism. The mechanism may be related to antioxidant and
cadmium stimulation relate [61-65]. In short, with the further
understanding of the mechanism of action of cadmium poisoning
new treatments or regimens will be available in the near future.
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