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Abstract – Exposure of humans and wildlife to pollutants released in the environment is a centre of 
attention nowadays. Many of these chemicals (generally referred to as environmental pollutants) have 
been shown to interfere with normal hormonal signalling and biological functions, leading to 
reproductive disorders or infertility, which has been a matter of concern within the recent decades. The 
present paper reviews adverse effects of these toxicants on mammalian testes, with emphasis on 
alteration of steroidogenesis, spermatogenesis, and histopathological effects. From the publications 
reviewed, it appears that environmental toxicants, especially heavy metals and organic chemicals of 
synthetic and microbiological origins, disrupt hormone production and action in the mammalian testes. 
Endocrine disruption leads to disorders of testicular function and thereby compromises the normal p 
henotypic development of male sexual characteristics, initiation and maintenance of spermatogenesis. 
The toxicants also induce impairment of testicular cells function, testicular histology, and sperm cells 
function directly. The release of the toxicants in the environment is still ongoing, despite alarming 
quantities that already exist in the atmosphere. If appropriate measures are not taken, their impact on the 
male reproductive function and especially on testicular function will be more serious. 

The present examination was an endeavor to assess: 

1. The impacts of aluminum and/or arsenic on the structure and elements of male reproductive 
organs. 

2. Withdrawal considers on reversibility of aluminum and arsenic prompted impacts. 

3. The conceivable remedial impacts of β-carotene after oral organization for relief of aluminum 
and/or arsenic toxicity. 
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INTRODUCTION 

Chemicals are used in a wide variety of products and 
processes while they are major contributors to 
national and world economies. Nowadays, there is 
hardly any industry where chemicals are not used 
and there is no single economic sector where 
chemicals do not play an important role. Chemicals 
have thus been produced in huge quantities, and 
have become an integral part of daily life in today‘s 
world. These chemicals include organic chemicals, 
metals and their complexes, and radionuclides. 
Organic chemicals include products from 
petrochemical industry (products derived from crude 
oil and natural gas), plastics, detergents, synthetic 
fibres, pesticides used in agriculture (herbicides, 
insecticides, fungicides), substances of 

microbiological (bacterial and fungal) origin (e.g., 
aflatoxins from fungi), etc., while metals include 
cadmium, zinc, copper, iron, etc. These substances 
are being released into the environment in the 
course of their production, use, and disposal. The 
environmental contaminants have been detected in 
crops, water, air, ground, etc. 

Physical and Chemical Properties of Arsenic: 
Arsenic has a place with sub-assemble VA of the 
occasional framework, where it is set underneath 
phosphorus. Arsenic is a metalloid which can exist 
in the - 3, +3 or +5 oxidation states. It is the 20<h 
most rich component in the world's covering yet 
12<h most normal in the human body. Its nuclear 
number is 33 and nuclear mass is 74.9216. Arsenic 
happens in natural and inorganic structures. The 
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natural types of arsenic are monomethylarsenic 
corrosive, dimethylarsenic corrosive, arsenilic 
corrosive and so on. Natural structures are less 
harmful than the inorganic structures. Inorganic 
arsenic is for the most part found in two structures, 
arsenite (As+3) and arsenate (As+5). Arsenite is 
more poisonous than arsenate.  

Ld50 esteem and half-life: The factually determined 
single measurements of a synthetic that can be 
required to cause-passing in half of a given populace 
under a characterized set of test conditions is known 
as LD50 esteem. Half existence of a substance is the 
measure of time it takes for corruption of a 
concoction into a large portion of its mass.  

Aluminum: LDJ0 estimation of aluminum chloride 
was observed to be 4 g/kg body weight in male mice. 
Leonard and Gerber (1988) have shown that the half 
existence of aluminum is 80-a hour and a half in 
rodent, 120 to 240 minutes in rabbit, 280 minutes in 
pooch and in man 8 hours, however welders 
presented to welding exhaust containing aluminum 
may hold a portion of the breathed in metal vapor for 
expanded timeframes.  

Arsenic: In people acute side effects may happen 
inside minutes or long stretches of arsenic ingestion 
relying on the vehicle, dissolvability and molecule 
measure. The LD50 estimation of arsenic trioxide in 
Swiss mice is 39.4 mg/kg. As indicated by WHO 
(1981) the half existence of inorganic arsenic in 
blood is 2 hours and that of methylated metabolites is 
5 to 10 hours. Arsenic is profoundly constant in water 
with a half existence of over 200 days.  

Wellsprings OF Aluminum: Being a standout 
amongst the most bounteous metals on the earth 
surface, aluminum is found in moderately high 
focuses in the world's outside layer, in savoring 
water, a few pharmacological arrangements and in 
numerous handled nourishments. Aluminum is added 
to drinking water as aluminum sulfate at the 
treatment plants to flocculate the natural issue and to 
clear the water. Soil sullying is one of the 
components in charge of the raised centralization of 
aluminum in vegetables. One of the potential 
wellsprings of extra dietary admission is aluminum 
cookwares, foils, plate and wrappers. Iatrogenic 
wellsprings of aluminum are a reason for 
pharmaceutical concern. The utilization of aluminum 
in finished the-counter medications, for example, 
stomach settling agents, analgesics and against 
diarrhoeals has expanded considerably as of late. 
Another wellspring of aluminum is through aluminum 
containing nourishment added substances which are 
for the most part utilized as cushions, killing 
specialists, mixture strengtheners, emulsifying 
operators for prepared cheddar, stabilizers, 
thickners, texturizers and so forth. Inferable from the 
omnipresent dispersion of aluminum in the earth and 
the complex sources to which man is uncovered, the 

present investigation was embraced to assess its 
conceivable poisonous impacts.  

Wellsprings of arsenic: The real wellspring of air 
borne arsenic discharges are the purifying of metals, 
copying of coal, pestisides utilized and volcanoes. As 
indicated by WHO (1981), greatest allowable level of 
arsenic in air is 0.05 mg/L. The important normal 
repositories of arsenic are rocks. Discharge and 
preparation of arsenic from these sources constitute 
the accessibility of this component in soil, water and 
air in different structures. Liu et al. (2002) announced 
unfriendly wellbeing impacts of arsenic introduction 
not just through drinking water and nourishment yet 
additionally from consuming high arsenic containing 
coal in Guizhou, China. There is a high toxicity of 
disease by arsenic introduction through clam 
utilization in populaces of Taiwan. Kids playing in 
play areas built with chromated copper arsenate 
(CCA) treated wood have roughly five times more 
arsenic staring them in the face. A large portion of 
the arsenic staring kids in the face is water solvent 
and expands admission of arsenic through water. 
This has prompted expanded consideration in 
examining the potential poisonous quality of arsenic 
presentation.  

REVIEW OF LITERATURE: 

Circulation of Arsenic in Body: Arsenic is 
circulated very quickly after its assimilation. After 
ingestion by the lung and through the gastrointestinal 
tract, 95 to 99% of arsenic is situated in the 
erythrocytes where it stays bound to the globin part 
of hemoglobin atom. Merian (1991) has 
demonstrated that it is transported by blood to 
different parts of the body inside 24 hours. USDH 
and HS, 1998, Arsenic gets fused into all tissues of 
the body as is confirm by investigation of tissues 
taken at dissection from individuals who were 
presented to foundation levels of arsenic in 
sustenance and water. Most tissues had about a 
similar fixation level (0.905 - 0.15 ppm), while the 
levels in hair (0.65 ppm) and nails (0.36 ppm) were 
essentially higher. Following infusion of radiolabelled 
arsenite in patients at death's door with harmful 
illness, the isotope was observed to be generally 
circulated in the body and the most astounding 
focuses were in the liver and kidneys. Gorsky et al., 
1979, On retention by any course, aluminum is viably 
dispensed with in creatures by means of pee by the 
distal tubules of the kidneys. The kidney is the 
significant course of discharge of consumed 
aluminum after oral or inward breath presentation in 
people. Patients taking aluminum acid neutralizers in 
the eating routine had a three crease increment in 
urinary aluminum levels.  

Discharge of Arsenic: Roy and Saha. 2002,Arsenic 
is successfully discharged upon inward breath or 
ingestion. About all arsenic that is kept in the lungs is 
discharged in the pee (US EPA, 1984). Concentrates 
in people demonstrate that inside 24 hours, ingested 
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MMA and DMA are discharged for the most part in 
the urine(75-85%). The urinary arsenic levels were 
higher for men than for ladies and expanded with 
age up to 60 years and afterward diminished. 
Coordinate estimation of arsenic discharge in people 
who ingested known measures of arsenite or 
arsenate show that next to no is discharged in the 
dung.  

Digestion of Aluminum: Aluminum exists in four 
distinct structures: as free particles, as low atomic 
weight edifices, as physically and covalently bound 
macromolecular buildings. The free Al+3 particles 
effectively ties to numerous substances and 
structures; in this manner, its destiny is controlled by 
its proclivity to every one of the ligands and their 
relative sums and digestion. Aluminum may likewise 
shape low sub-atomic weight edifices with natural 
acids, amino acids nucleotides, phosphates and 
starches. These low sub-atomic weight edifices are 
regularly chelated and might be exceptionally steady. 
The edifices are metabolically dynamic, especially 
the nonpolar ones. Since aluminum has a high liking 
for proteins, polynucleotides, and 
glycosaminoglycans, a significant part of the 
aluminum in the body may exist as physically bound 
macromolecular buildings with these substances. 
Metabolically, these sub-atomic buildings are relied 
upon to be significantly less dynamic than the littler, 
low sub-atomic weight edifices. Aluminum may 
likewise shape edifices with macromolecules that are 
stable to the point that they are basically irreversible 
as confirmations gave by considers completed by a 
few analysts which proposes that the core and 
chromatin are frequently destinations of aluminum 
authoritative in cells.  

Digestion of Arsenic: Roy and Saha, 2002, since 
arsenic has been recognized as a strong toxicant, 
the digestion of inorganic arsenic has been widely 
considered in people and creatures. Two procedures 
are known to be included (1) lessening/oxidation 
responses that interconvert arsenate and arsenite, 
and (2) methylation responses which change over 
arsenite to monomethyi arsenic corrosive (MMA) and 
dimethyl arsenic corrosive (DMA) basically in liver. 
These responses seem, by all accounts, to be 
comparable whether presentation to arsenic is by the 
inward breath, oral, and additionally parenteral 
course. The human body has the natural capacity to 
bio transform and detoxifies arsenic by changing 
inorganic arsenic to less harmful natural structures 
(by methylation) that are wiped out through pee. 
Besides, inorganic arsenic is additionally 
straightforwardly discharged in the pee. It is 
evaluated that by methods for these two procedures, 
over 75% of the assimilated arsenic is discharged in 
the pee.  

Precise and touchy recognition of aluminum is 
fundamental for its ecological observing. Because of 

the omnipresent idea of aluminum, sullying is a 
noteworthy issue experienced in the examination of 
aluminum. All things utilized amid accumulation, 
readiness, and examine ought to be checked for 
aluminum commitment to the technique. Just by 
avoiding potential risk will one have the capacity to 
deliver precise outcomes? A ranges of systematic 
strategies, including graphite heater nuclear retention 
spectrometry (GFAAS), fire nuclearassimilation 
spectrometry (FAAS), neutron enactment 
investigation (NAA), and inductively coupled plasma-
nuclear discharge spectrometry (ICP-AES) and laser 
microprobe mass spectrometry (LAMMAS) have 
been utilized to gauge aluminum levels in organic 
examples. 

Identification of Arsenic: The most widely 
recognized investigative methodology for 
distinguishing arsenic in organic materials like 
blood, hair, serum, pee, nails, delicate tissues or 
marine biota is nuclear assimilation 
spectrophotometry (AAS). Identification confines in 
blood and pee are around 0.1-1.0 ppb for most 
strategies; for hair and tissues are stipulated at 
larger amounts. A typical individual has a normal 
centralization of 0.05 mg As/lOOmg hair and a 
focus higher than 0.1 dance As/1 OOmg hair shows 
arsenic harming. Neutron initiation examination 
(NAA) is regularly used to decide the arsenic 
fixation in organic liquids and tissues. X-beam 
fluorescence is additionally sufficiently touchy for 
estimating arsenic in organic materials. Arsenic 
discovery is additionally done by watching 
manifestations created in the body like run of the 
mill pigmentation in the nails around five weeks 
after introduction to arsenic, a transverse white 
stria, 1-2 mm in width shows up over the lunule of 
every fingernail i.e. Mees line.  

Expulsion of Aluminum from Drinking Water: 
Since drinking water is regularly a wellspring of 
aluminum, fractional expulsion of aluminum from 
water can be accomplished by filtration, extraction 
with copper chloride arrangement and precipitation 
utilizing chelating specialists, for example, EDTA 
and 8-hydroxyquinoline.  

Expulsion of Arsenic from Drinking Water: 
Arsenic is likewise a known contaminant of 
consumable water. A few strategies, for example, 
coagulation and precipitation by ferric chloride or 
alum or adsorption onto initiated carbon and 
alumina, or utilization of ferric hydroxide 
impregnated adsorbants are successful for the 
halfway expulsion of dissolvable arsenic from water. 
As of late, the All India Institute of Hygiene and 
Public Health in the West Bengal, India, has created 
and introduced a few hand pump - connected 
arsenic evacuation plants, made on the guideline of 
oxidation - coagulation - flocculation - sedimentation 
- filtration, in arsenic influenced towns of West 
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Bengal to give sans arsenic drinking water (Roy and 
Saha, 2002). Sunlight based Oxidation and Removal 
of Arsenic (SORAS) technique is an ongoing strategy 
utilized as a part of Bangladesh. SORAS could 
promptly prompt a four-overlap diminishment of the 
arsenic allow in a substantial division of the populace 
and ends up being an at present achievable 
technique for arsenic expulsion. As indicated by the 
WHO (1997) report, the acute lethality of aluminum 
metal and aluminum mixes is moderately low. 
Laborers presented to abnormal amounts of 
aluminum tidies showed respiratory issues (asthma, 
hack) and arhythmic heart rate. Acute oral 
introduction of aluminum sulfate was appeared to 
cause gastric misery. Aluminum phosphide 
poisonous quality brought about a height in blood 
transaminases with a minor ascent in serum bilirubin 
in people who ingested it either unintentionally or in 
suicide endeavors.  

Acute Toxicity of Arsenic: In people acute 
manifestations of arsenic lethality may happen inside 
minutes or long periods of ingestion, contingent on 
the vehicle, dissolvability and molecule estimate. 
Arsenic influences tissues wealthy in oxidative 
protein frameworks and is a slender toxic substance, 
bringing about hypovolemia sock, and heart 
disappointment.  

Acute impacts caused by the ingestion of inorganic 
arsenic mixes primarily arsenic (III) oxide, are harm 
to gastrointestinal tract, serious spewing and loose 
bowels frequently with blood-tinged stools, 
exhaustion, shortcoming, amazing step, hypothermia 
and passing. Acute harming may likewise prompt 
corruption and puncturing of the stomach or digestive 
system. In the event that the individual survives, 
exfoliative dermatitis and fringe neuritis may 
accordingly create. Different side effects saw to 
arsenic inebriation incorporate leg spasms, stun, 
daze, loss of motion, and extreme lethargies. 
Cardiovascular variations from the norm, transient 
iron deficiency and leukopenia have additionally 
been accounted for as indications of arsenic 
harmfulness.  

Sub-acute impacts mostly include the respiratory, 
gastrointestinal, cardiovascular, anxious, and 
hematopoietic frameworks. Lessening of inorganic 
arsenic by incipient hydrogen may bring about 
arrangement of arsine which is taken up by the 
erythrocytes causing hemolysis. It additionally 
prompts arrangement of arsenic corrosive which 
harms the kidneys. Because of the fast obliteration of 
red platelets, jaundice happens, and the pee turns 
rosy violet in shading because of hemoglobinuria. 
Blockage of free hemoglobin and acute uremia may 
prompt passing.  

Introduction to aggravation arsenic mixes, for 
example, arsenic (III) oxide in air can acutely harm 
the mucous layers of the respiratory framework and 
uncovered skin. This can bring about extreme 

bothering of the nasal mucosa, larynx, bronchi and 
ear waterway and in addition in conjunctivitis and 
dermatitis. Arsenicals may likewise go about as skin 
contact allergens.  

Chronic Toxicity of Aluminum in Animals: The 
introduction of rats, mice or puppies to aluminum 
mixes brought about diminishing in body weight. 
Following Intratracheal organization of aluminum 
oxide, molecule related fibrosis was watched. There 
are extensive confirmations that aluminum is 
neurotoxic in test creatures, in spite of the fact that 
with a decent arrangement of varieties among 
species. In vulnerable species, poisonous quality 
after parenteral organization of aluminum is 
described by dynamic neurological impedance, 
bringing about death. Social debilitation has been 
seen in creatures presented to dissolvable aluminum 
salts (e.g. lactate, chloride) in the eating regimen or 
drinking-water at measurements of 50 mg 
aluminum/kg body weight every day or more. 
Osteomalacia, as it shows in man, is watched reliably 
in bigger species (e.g. mutts and pigs) presented to 
aluminum; a comparative condition is additionally 
seen in rodents. These impacts seem to happen in 
all species including people, at aluminum levels of 
100 to 200 pg/g bone fiery remains.  

Chronic Toxicity of Aluminum in Human Beings: 
Chronic introduction to aluminum brings about 
various poisonous impacts. The impacts go from 
conduct modification, loss of weight or minor 
changes in aluminum collection in bone and possible 
passing. Interminable inward breath of aluminum 
particles may expand the rate of lung fibrosis and 
improvement of respiratory issue, for example, lung 
disturbance, hack and wheezing. Uremic patients on 
long haul hemodialysis regularly create aluminum 
related osteomalacia, which is described by softening 
of the bone, bringing about expanded unconstrained 
cracks and agony.  

Constant Toxicity of Arsenic in Animals: Non-
cancer-causing impacts are extremely normal in 
creatures after long haul arsenic presentation. In 
rats, the uprightness of their pelage was lost, 
particularly on the back and scruff of the neck. 
Histopathological changes incorporate extreme skin 
ulcerations, outside layer developments, scarring of 
epidermis and subcutaneous tissues and 
hyperkeratosis. Liver sores have every now and 
again been seen with cirrhosis, putrefaction, bile 
channel multiplication and changes in fat stores in 
arsenic treated rabbits. Ultrastructural changes in the 
hepatocytes of mice after arsenic introduction by 
means of drinking water (50 mg As (III)/L) 
demonstrated invagination of the atomic layer, 
undulation of the mitochondrial structures, vanishing 
of glycogen, and in addition appearance of thick 
lamellar structures in the peroxisomes. Perpetual 
impact of arsenic (III) on liver of mice caused 
diminished centralization of free SH-groups. Then 
again, glutathione reductase demonstrated a 
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propensity to increment amid the treatment time 
frame. As announced by Rozenshtein (1970) 
histological changes in the cerebrum included 
pericellularoedema, plasmatic impregnation of the 
vascular dividers, plasmolysis and karyolysis of the 
neurons. Rats treated with arsenic through the 
drinking water indicated expanded kidney weights in 
connection to body weights. The proximal tubular 
cells contained electron thick lysosome-like bodies 
and swollen mitochondria. It was likewise exhibited 
by Shibuya (1971) that weakened kidney work, 
including diminished urea leeway and expanded 
serum creatinine in rabbits given intravenous 
infusions of arsenous corrosive.  

Concentrates on research facility creatures by Gainer 
and Pry (1972) indicate that arsenic can disable 
protection from viral diseases. Expanded mortality 
from viral diseases among mice presented to arsenic 
was additionally revealed.  

PERPETUAL TOXICITY OF ARSENIC IN 
HUMAN BEINGS 

An impact of perpetual presentation to arsenic on the 
respiratory framework has been accounted for 
principally because of word related introduction. The 
side effects watched incorporate injuries of the 
mucous layers in the respiratory framework and 
aperture of the nasal septum. A few creators have 
announced liver harm following treatment with 
arsenic in the trivalent inorganic shape. A typical 
finding in these reports was gateway hypertension 
without indications of liver cirrhosis, if patients had 
been on the arsenic medicine, generally Fowler's 
answer for quite a while Exposure to inorganic 
arsenic mixes has been related with the improvement 
of chronic neurotic liver changes. Changes in the 
electrocardiogram have just sporadically been 
accounted for after interminable presentation. 
Inorganic arsenic has impacts on hematopoietic 
framework alongwith irritated erythropoiesis and 
once in a while megaloblastic changes. 

The information acquired by Hopenhayn-Rich et 
al.(200Q) and Milton et al.(2005) demonstrated that 
arsenic presentation expanded the toxicity generally 
fetal and newborn child mortality in human populace. 
The long haul word related presentation to arsenic 
and through medications brought about fringe 
neuropathy.  

Worldwide Scenario of Aluminum Related 
Diseases: Aluminum has been embroiled as the 
causative factor for a few neurological issues. It has 
been proposed that aluminum presentation is a 
hazard factor for the improvement or speeding up of 
beginning of Alzheimer's illness (AD) in people. 
Broad investigations that have inspected the 
connection between aluminum in drinking water and 
AD have been done in four separate populaces, 

Norway. Ontario, Canada. Furthermore, 
presentations from aluminum-containing 
antiperspirants and aluminum-containing acid 
neutralizers have likewise been examined as hazard 
factors for dementia and additionally AD. Albeit 
human introduction to aluminum is across the board, 
extreme touchiness has been accounted for following 
presentation to interminable aluminum mixes in just a 
couple of cases, either after dermal application or 
parenteral organization.  

Examinations did in Italy by Saja et al. (1981) have 
demonstrated the conceivable relationship of 
aluminum presentation and pneumoniosis. Chronic 
bronchitis manifestations were found in 39% of the 
119 uncovered laborers - and in 13% of the 119 
control subjects. Dialysis encephalopathy is a 
confusion of delayed haemodialysis and this was 
first portrayed in 1972. The fundamental side effects 
are discourse issue took after by the advancement 
of dementia, shakings and myoclonus.  

Raised aluminum substances were found in the 
cerebrum, muscle and bone tissues of the 
influenced patients. These discoveries were 
accounted for from dialysis focuses in Europe and 
the U.S.A. Numerous episodes of encephalopathy 
have been portrayed in relationship with the 
utilization of dialysis liquids containing a high 
centralization of aluminum, for the most part over 
200 gg/L.  

CONCLUSION: 

This review paper presents updated data on 
testicular toxicity in mammals. The reviewed 
literature revealed that rats and mice have been so 
far the optimal experimental subjects as mammalian 
species, probably due to their ease of handling and 
high productivity in short term. Direct effects on 
human testis have been illustrated also by few 
studies. Majority of the toxicants reviewed affect the 
male reproductive system by direct action on testis. 
This action results in reduction testis weights in 
general, or decrease of seminiferous epithelial 
supportive Sertoli cells and interstitial Leydig cells. 
The toxicants also induce reduction of sperm 
parameters (counts, motility, viability and density, 
and increase in sperm DNA damage and deformity, 
among others), which represents a key factor for 
successful fecundation and fertility in males. The 
available toxicological data on mammalian testis are 
chiefly based on reduction of testicular size and 
alteration of sperm cells within the seminiferous 
epithelium. Induction of oxidative stress is 
emphasized as another common response after 
exposure to environmental toxicants, and several 
reports have suggested the alleviating effect of 
wellknown antioxidant molecules. Moreover, the 
reviewed data indicated that xenobiotic –induced 
alteration of the testicular function may occur from 



 

 

Satish Kumar1* Dr. Navita Rani2 
 
 

w
w

w
.i
g

n
it

e
d

.i
n

 

598 
 

 Impact of Environmental Contaminants Pollutants on Mammalian Toxicants Testis 

the in utero period throughout elderly life. The 
environmental toxicants are usually present in the 
environment as complex mixtures of chemicals that 
can interact to cause increased effects. 
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