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ABSTRACT

      Male reproductive health refers to a man’s ability to procreate , and to bring a living being into existence  Male 
reproductive  health  is  the  end  result  of  a  sophisticated  biological  process  which  is  hormonally  regulated  and 
produced by highly specialized system. The male reproductive system is extremely sensitive to life style, drugs, 
radiation, pollution and toxicants. There is mounting evidence that male reproductive quality and fecundity have 
been declining during the last decades. Recently, many studies have found a decrease in semen quality which has 
increased the focus on male reproductive health. Therefore,  there is a need of awareness about the influence of 
modern day lifestyle and health related habits on male reproductive health. 
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INTRODUCTION

Male  infertility  by  itself  does  not  threaten  the 
life,  but  it  has  devastating  psycho-social 
consequences on infertile male, because an infertile 
man is generally treated as an incomplete man.  The 
results of research indicate that 6% of men aged 15-
44 years are infertile or their fertility is significantly 
compromised.  It  has  also  been  stated  that  15% of 
couples  have  fertility  problems.  Among  infertile 
couples it is a man who is responsible for 50% cases 
of  infertility (1,  2).  A few among several  potential 
health risk factors are life style, drugs, radiation, and 
environmental  pollutants.  However,  there  are  still 
many silent  factors,  which are affecting directly or 
indirectly the male reproductive health. Researchers 
all over the world are trying to find out these silent 
factors to improve the male reproductive health, thus, 
the quality of human life. In the present review focus 
will be on certain lifestyle factors and health related 
habits (culinary medicines), which may act as silent 
killers of male reproductive health.

1. Life Style

There  is  mounting evidence  that  human semen 
quality  and life  style  are  positively correlated  with 
each  other.  Lifestyle  factors  are  by  far  the  best 
documented  in  reproductive  epidemiological 
research.  There  are  several  lifestyle  factors  which 
contribute  to  male  factor  infertility  by  severely 
damaging germ cells in utero or prepuberty.  ,  in this 
review  focus  will  be  on  those  factors   such  as 
psychological stress, genital heat stress, smoking, and 
alcohol,  diabetes  and obesity which are responsible 
for  male subfertility by targeting male reproductive 
organs directly or indirectly

1.1. Genital heat stress

Normal spermatogenesis depends on an optimal 
scrotal  (testicular)  temperature  maintained  below 
body temperature (34-35°C). The lower temperature 
range for spermatogenesis is critical to maintain low 
metabolic  rate  and  sperm  storage.  Wearing  tight 
fitting  compared  with  loose-fitting  underwear  is 
associated  with  significantly  higher  scrotal 
temperatures.  Increased  temperature  of  the  scrotum 
affects spermatogenesis and the formation of sperm 
(3).  An association  between  fever  and  poor  semen 
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quality  has  been  reported.  Duration  and  posture  of 
sitting during work increases scrotal temperature and 
this  adversely  affect  semen  quality.  Fertility 
parameters of professional drivers with long periods 
of sitting in vehicles are also reported to be impaired 
(4). Laptop computers pose a long-term threat to the 
fertility of young men. Working with laptop keeping 
on  the  lap  can  reduce  sperm  formation  by  raising 
temperatures  in the genital  area.  Further,  keeping a 
laptop connected wirelessly to the internet on the lap 
near  the  testes  may  also  result  in  decreased  male 
fertility  and increases  sperm DNA fragmentation (5, 
6).

1.2. Psychological stress

Psychological stress can affect male fertility and 
reproduction.  Social,  high  altitude,  surgery,  and 
immobilization stress  affects  testosterone level,  and 
sexual  behavior  with  variable  effects  on  testicular 
morphology (7). Evidence exists that mild-to-severe 
emotional stress decreases testosterone and interferes 
with spermatogenesis in the human male (8). It  has 
been  observed  that  some  seminal  antioxidant 
contents,  as  well  as  motility  and  morphologically 
normal spermatozoa decrease in students undergoing 
examination stress (9). Further, reports indicate that 
work  stress  disturbs  the  LH  pulse,  which  is 
responsible for erectile dysfunction and poor semen 
quality (10). 

1.3. Alcoholism

Alcohol  intake  has  been  associated  with 
reproductive  health  disorders  such  as  impotence  or 
testicular  atrophy.  In  men,  alcohol  reduces 
testosterone  levels  and  directly  toxic  to  the  testes 
(11). It has been observed that testosterone levels fell 
just after five days among normal healthy men who 
were given alcohol, and continued to fall throughout 
the  four-week  study  period  (12).  A  lack  of 
testosterone leads to loss of libido and reductions in 
sperm quantity and quality. In some reports, alcohol 
also depresses  the central  nervous system, affecting 
prosexual and sexual performance. Men may find it 
difficult to get and maintain an erection – otherwise 
known  as  brewer’s  droop  –  and  control  their 
ejaculation  (13).  Alcohol  may  also  affect  the 
structure and movement of sperm by stopping liver 
from  properly  metabolizing  vitamin  A,  which  is 
necessary  for  sperm  development  (14).  Zinc 
deficiency has been detected in men who have low 
sperm counts.  Zinc  is  an  important  mineral  in  the 
formation  of  the  sperm  cells  outer  layer  and  tail. 
Sperm cells need strong tails for good motility (the 
ability  to  move  and  swim  and  penetrate  an  egg). 

Alcohol  drastically  inhibits  the  absorption  of  zinc. 
Alcohol consumption has therefore been linked to the 
production  of  abnormal  sperm cells  with deformed 
heads and tails (12). 

1.4. Smoking

Although  cigarette  smoking  is  a  widely 
recognized  health  hazard  and  a  major  cause  of 
mortality, people continue to consume cigarettes on a 
regular basis. Smoking is associated with numerous 
pathologies  such  as  lung  cancer  and  heart  disease, 
and these have been extensively studied and reported. 
On the other hand, however, the effect of smoking on 
infertility and sexual dysfunction is rarely described. 
As  a  result,  awareness  about  these  additional  ill 
effects  of  smoking  is  limited.  Available  evidence 
suggests an association between smoking and erectile 
dysfunction. The endothelial dysfunction that results 
from smoking and causes coronary artery disease also 
affects  the  penile  vasculature,  which  is  critical  for 
initiating  an  erection.  (15).  Smoking  is  associated 
with high levels of lead and cadmium in the blood, 
which  are  known  reproductive  toxicants.  Smoking 
affects  sperm  concentration,  motility  and 
morphology. Smoking is associated with an increase 
in seminal leukocyte concentrations, increase in ROS 
levels,  and  decrease  in  ROS-TAC  scores  (16). 
Further  in  smokers,  an  increased  risk  of  sperm 
aneuploidy,  alterations  in  sperm plasma  membrane 
phospholipids  asymmetry  and  sperm  DNA 
fragmentation have been documented (17).

1.5. Obesity

The  obesity  which  is  common  pandemic  in 
recent  years  is  considered  as  an  etiology  of  male 
fertility.  The  excessive  fat  deposited  around  the 
testicles  in  an  obese  individual  also  raises  the 
temperature of the testes leading to a destruction of 
the sperms and lowered  sperm counts (18).   It  has 
been  observed  that  obesity  contributes  to  infertility 
by  reducing  semen  quality,  changing  sperm 
proteomes,  and  contributing  to  erectile  dysfunction 
(19).   Obesity  increases  activity  of  the  enzyme 
aromatase  which  is  involved  in  converting 
testosterone into estradiol. Estradiol causes a negative 
feedback at the hypothalamopitutary axis to decrease 
the  secretion  of  both  the  gonadotrophic  hormones, 
Follicle Stimulating hormone (FSH) and Leutinizing 
hormone (LH).  This  inhibits  the  stimulation  of  the 
Sertoli  cells  and  the Leydig  cells  in  the  testes  and 
hence reduced production of testosterone and sperm 
production (20).   Obesity is also linked with diabetes 
as it causes insulin resistance. Research has identified 
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an important link between diabetes and infertility in 
males (20, 21).

1.6.  Diabetes

Diabetes (diabetes mellitus) represents one of the 
greatest  pressures  to  global  health.  Its  incidence  is 
rising  rapidly.  In  the  year  2000,  the  World  Health 
Organization  (WHO)  reported  that  177  million 
people were affected by diabetes  worldwide but by 
2025,  this  figure  is  projected  to  rise  to  over  300 
million (22). Diabetes is a well-recognized cause of 
male  sexual  dysfunction,  which  in  itself  may 
contribute  to  subfertility.  Diabetes  affects  male 
reproductive function at multiple levels as a result of 
its  effects  on  the  endocrine  control  of 
spermatogenesis,  spermatogenesis  itself  or  by 
impairing  penile  erection  and  ejaculation  (23,  24). 
Diabetes causes damage to the DNA as well as the 
RNA  within  the  spermatozoa.  DNA  which  is 
responsible for storing genetic information within the 
sperms is  thus damaged.  Data from animal  models 
strongly suggest that diabetes impairs male fertility. 
Numerous  studies  have  demonstrated  a  marked 
reduction  in  fecundity  when  male  animals  are 
diabetic  as well  as  an impairment of sperm quality 
(25).

1. Culinary Drugs

According  to  a  World  Health  Organisation 
survey, 70% to 80% of the world populations rely on 
non-conventional medicine mainly of herbal sources 
in  their  primary  healthcare  (26).  Now  days, 
consumption  of  traditional  medicines  for  general 
health  problems  is  increasing,  because  these 
medicines  are  generally  free  from side  effects  and 
that  the  pharmaceutical  companies  are  also  raising 
the  slogan  “Ayurvedic  medicine  totally  safe”. 
However,  people  are  totally  unaware  about  side 
effects  of  these medicines.  Several  commonly used 
natural  (culinary)  medicines  i.e.  Piper  nigrum, 
Trigonella  foenum  graecum,  Bacopa  monnieri,  
Syzygium  aromaticum,  Mentha  arvensis,  Areca  
catechu,  Bacopa  monnieri,  have  been  reported  to 
adversely  affect  male  reproductive  functions.   The 
effects observed with most of these medicines have 
been  attributed  to  the  antispermatogenic  and/or 
antisteroidogenic  properties  of  one  or  more  active 
ingredients of these medicines.

1.1.Piper nigrum L.

Piper  nigrum L.  (Family  Piperaceae)  seeds, 
commonly  known as  Black  Pepper  is  well  known 
kitchen medicine for control of asthma, fever, cough, 

dysentery, arthritis and as a stimulant (27). However, 
recent literatures indicate that seeds of Piper nigrum 
are not totally safe with respect to male reproduction. 
Piper  nigrum seeds  caused  non  uniform  dose  and 
duration  dependent  qualitative  and  quantitative 
alterations  in  the  histoarchitecture  of  testis  and 
epididymis of. Further, it also had adverse effect on 
motility, morphology, and number of spermatozoa in 
the cauda epididymidis, and on litter size (28). The 
reports on piperine, an alkaloid and active principle 
responsible  for  most  biological  effects  of  Piper  
nigrum, indicate that it is acutely toxic and induces 
severe  hemorrhagic  necrosis  in  adrenal  gland  (29), 
inhibited the fertilizing ability of sperm by inhibiting 
acrosome reaction (30), and decreases the motility of 
sperm  (31).  Further,  piperine  has  been  reported  to 
decrease  intratesticular  testosterone  concentration 
and  causes  desquamation  of  germ  cell  types  and 
shrinkage  of  seminiferous  tubules,  along  with 
disruption  of  spermatogenesis  (32).  Also,  piperine 
hampers  the epididymal  environment  by decreasing 
the  activity  of  antioxidant  enzymes  and  sialic  acid 
levels of the epididymis (33). 

1.1.Mentha arvensis L.

Mentha  arvensis L.  (Family  Lamiaceae) 
commonly  known as  mint  is  a  common medicinal 
plant in Indian subcontinent. In  ayurveda,  the dried 
plant is used as an antiseptic, carminative, stomachic, 
and as refrigerant.  Mentha arvensis  is also useful in 
helminthiasis,  flatulence,  vomiting,  diarrhea,  cough, 
asthma,  bronchitis,  skin  diseases,  dental  caries, 
splenopathy,  jaundice,  fever  and  general  weakness 
(34).   However, recent reports indicate that  Mentha 
arvensis are  not  totally  safe  with  respect  to  male 
reproduction.  Petroleum  ether  extract  of  leaves  of 
Mentha arvensis is shown to cause infertility in male 
mice  without  adversely  affecting  the  libido  (35). 
Further, different fractions of Mentha arvensis leaves 
had adverse effects on fertility, weights of testes and 
epididymis,  and  on  motility,  viability,  morphology 
and  count  of  spermatozoa  in  cauda  epididymidis; 
however,  all  these  parameters  are  reversible  to 
control levels following withdrawal of the treatment 
(36,  37).  Crude  leaves  of  Mentha  arvensis causes 
histofunctional  alterations  in  the  male  reproductive 
organs,  thus  the  fertility  in  duration  dependent 
manner (2).

1.1.Syzygium aromaticum L.

Syzygium  aromaticum (L.)  Merr.  &  Perry. 
(Family Myrtaceae) commonly known as clove is a 
popular  culinary  remedy  for  dental  disorders, 
respiratory disorders,  headache and soar  throat  (27, 
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38).     In  indigenous  medicines  of  Indian 
subcontinent,  the  flower  bud is  well  known for  its 
aphrodisiac property, and used to treat male infertility 
and thicken semen (27, 39). Systemic treatment with 
ethanolic  extract  of  clove  enhanced  the  mounting 
behavior of male mice (40). Further ethanolic extract 
also produced a significant and sustained increase in 
the sexual activity of normal male rats by increasing 
the mounting frequency and intromission frequency 
(39). On the other hand the Eugenol, chief constituent 
and  active  principle  of  S.  aromaticum oil  causes 
desquamation  of  the  inner  secretory  columnar  cell 
layer and exerts adverse effects on secretary activity 
of seminal vesicle (41). The oil of S. aromaticum also 
shows  spermicidal  activity  on  human  spermatozoa 
(42). In a study biphasic action of lipid component of 
Syzygium  aromaticum flower  bud  on  testicular 
function  has  been  observed,  where  lower  dose 
increased testosterone production, while higher doses 
caused  reduction  in testosterone  production thereby 
perturbation in spermatogenesis of mice (43).

1.1.Trigonella foenum graecum L.

Trigonella  foenum-graecum commonly  known 
as  Fenugreek has  a  long  history  of  its  use  in 
ayurvedic medicine, and has been used for numerous 
indications  including  labor  induction,  aiding 
digestion,  and  as  general  tonic  to  improve 
metabolism  and  health;  traditionally,  this  has  also 
been used in ayurvedic, unani and chinese systems of 
medicine as the remedy for the treatment of diabetes 
and hypercholesterolemia (44).  Fenugreek has been 
used as a spermicidal agent in albino rats (45). Kamal 
et  al.  (46)  have  reported  that  steroidal  fraction  of 
fenugreek  seed  causes  significant  decline  in  sperm 
count and motility of cauda spermatozoa, leading to 
negative fertility in male rats. Further,  in a study it 
was  reported  that  diet  containing  30%  fenugreek 
seeds significantly reduced male testis weight as well 
as  sperm  concentration,  indicating  toxic  effect  of 
fenugreek  seeds  on  seminiferous  tubules  and  the 
interstitial tissue (47). Also, aqueous seed extract of 
fenugreek  caused  significant  decline  in  motility, 
count  of  cauda  epididymidal  spermatozoa,  and 
fertility (2).

1.1.  Allamanda cathartica L.

Allamanda cathartica L. (Family Apocynaceae) 
also  known  as  Yellow  Bell or  Golden  Trumpet is 
notable for its medicinal properties. The leaves, roots 
and flowers are used in the preparation of a powerful 
cathartic;  the  milky  sap  is  known  to  possess 
antibacterial and possibly anticancer properties. The 
roots  are  used  as  remedy  for  snake  bite  (34). 

Recently it has been reported that aqueous infusion of 
Allamanda  cathartica leaves  showed  significant 
decline in sperm motility, viability, and number, and 
increase in morphologically abnormal spermatozoa in 
cauda  epididymides  of  male laboratory mice.  Also, 
decrease in fertility and number of viable implants in 
females sired by treated males was noticed (48).

1.1.Bacopa monnieri  L.

Bacopa  monnieri (Family.  Scrophulariaceae) 
commonly  known  as  Brahmi  has  its  mention  in 
Charaka Samhita (6th Century A.D) in which it  has 
been  recommended  in  formulations  for  the 
management  of  the  range  of  mental  conditions 
including  anxiety,  poor  cognition  and  lack  of 
concentration ( 27, 49). Recently, it has been reported 
that  Brahmi  extract  caused  marked  reduction  in 
sperm  parameters  (motility,  viability,  number,  and 
morphology).  It  also  caused  marked  alterations  in 
histoarchitecture of testis and epididymis along with 
fertility (50).

1.1.Areca catechu L.

 Areca  catechu  (  Family  Palmae),  known 
commonly as  areca nut  grown for  its  economically 
important seed crop, the areca nut. The seed contains 
alkaloids such as arecaine and arecoline, which when 
chewed is intoxicating and is also slightly addictive. 
In  Ayurvedic  medicine,  the  nut  is  used  in  the 
treatment  of  headache,  fever  and  rheumatism (27). 
Pan  masala  in  which  A.  catechu is  an  important 
component  affects  the  germ  cells  in  testis  (51), 
further it also adversely affect the sperm morphology 
of mice (52). Arecoline, the major alkaloid of betel 
nuts, has the gonad morphofunction including shape 
abnormality  of  sperm  and  unscheduled  DNA 
synthesis in germ cells. It also reduces sperm motility 
and  its  parameters,  as  well  as  induces  COX-2 
expression  in  sperm  cell  in  vitro (53).  Further, 
aqueous infusion of seeds of Areca catechu adversely 
affected the motility and density of cauda epididymal 
spermatozoa in mice (2).

SUMMARY

        Male infertility is a reproductive health problem 
having  profound  psychological  and  social  effects. 
Generally,  the  causes  of  male  infertility  include 
semen  or  sperm  abnormalities,  sperm  transport 
disorders, and aspermia.  Among these causes, more 
than  half  are  spermatogenesis  disorders  resulting 
from a  disorder  of  the testis  function in  producing 
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sperm  as  well  as  an  abnormality  of  sperm 
components. Male reproductive system and its related 
endocrine  system are  very sensitive  to  exposure to 
chemical  and  physical  agents  which  may  cause 
adverse effect on male reproductive health. Living a 
healthy lifestyle is important to male fertility. On the 
other  hand,  recent  documentations  suggest  that  by 
adopting certain  negative lifestyle and health related 
habits, one  is  compromising  with  his  reproductive 
health,  though man can control  lifestyle  and health 
related habits to a great extent. Specific and directed 
treatment for male infertility is not available owing to 
the  unexplained  and  heterogeneous  nature  of  the 
disorders.  Under  such  circumstances,  only  assisted 
reproductive  technologies  are  of  some  help. 
However,  these  treatments  are  expensive  and 
inaccessible to all. Therefore, the people should adopt 
healthy  way  of  living  to  reduce  or  control  the 
infertility. 
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