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INTRODUCTION

Infertility  is  defined  as  inability  to  conceive  after  one  years  of  unprotected  
course.  Male factor  infertility  occupies  40%  of  the  infertility  causes  and  
semen  quality  occupies  70% of  total  male  infertility  reasons.  Decreased  
values  of  sperm  concentration,  motility  and morphology  defined  by  WHO  
is  known  to  impair  sperm  function  thus  effects  fertility.1 There  is  no  prov-

ABSTRACT

The aim of this study was to investigate the effect of quercetin on the motility of 
ejaculated human spermatozoa in asthenozoospermic cases by using different dos-
es and exposure times. Semen samples of 94 men were incubated with quercetin at 
different doses and durations.  Sperm motility was analysed in each group, and the 
results were compared. Compared to control, Quercetin improved sperm motility 
in each molarity and each interval except 1M.  Statistically significant increase was 
assessed at 0.05 M after 1 hours of incubation, and 0.1 M after two hours of incu-
bation (p<0.05). According to our results, it can be suggested that quercetin has a 
positive effect on sperm motility on a dose and time dependent manner. This study 
provides evidence for the potential use of quercetin for sperm preparation to be 
used in assisted reproduction techniques especially in cases of asthenozoospermia.
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en  treatment  strategies  to  overcome  the  sperm  problems.  Therefore  the 
couples  facing  the  situation  is  advised  to  undergo  an  assisted  reproduction  
technique including  intrauterine  insemination  (IUI)  and  intracytoplasmic  
sperm  injection  (ICSI). Motility  comprises  an  important  problem  in  both  
of  the  techniques  especially  in  IUI cycles  where  the  sperm  fertilizes  the  
oocyte  spontaneously.  There  have  been  numerous studies  in  the  literature  
regarding  sperm  motility  enhancement  strategies  whose  results are  con-
troversial.2  Pentoxifyllin  is  a  synthetic  dimethylxanthine  derivative  which  
is  one of  the  most  widely  used  agent  to  improve  sperm  motility3  but  it  is  
reported  to  be  toxic in  longer  exposure  times.4

Flavonoids  are  polyphenolic  compounds  that  are  found  in  many  plant-
based  foods, including   fruits,  vegetables,  and  tea  which  have  been  re-
ported  to  prevent  from  a  wide variety  of  diseases  such  as  cancer  and  
cardiovascular  diseases  by  acting  as  an antioxidant.5 Amongst  the  flavo-
noids,  Quercetin  is  one  of  the  most  studied  one  because  of  its  free radical  
scavenging  and  metal  chelating  abilities.6  Quercetin  acts  as  an  antioxidant  
by scavenging  ROS  and  thus  suggested  to  have  anticarcinogenic,  antiin-
flammatory  and antiviral  roles.7  Moreover,  Quercetin  is  suggested  to  act  by  
protecting  against  DNA damage8  and  may  be  considered  as  an  effective  
motility  enhancement  factor  for  treating male  factor  infertility. 

The  effect  of  quercetin  on  the  sperm  cells  of  several  animal  species  show  
conflicting results.  It  was  shown  that  quercetin  inhibited  rat  sperm  motil-
ity,  but  a  contrary  result was  obtained  with  bovine  spermatozoa.  The  aim  
of  this  study  was  to  investigate  the effect  of  quercetin  on  the  motility  of  
ejaculated  human  spermatozoa.  We  analyzed  for the  first  time  the  effect  
of  quercetin  on  sperm  motility  by  using  different  doses  and different  ex-
posure  times.   

METHODOLOGY

Semen  samples  of  94  men  were  obtained  from  the  IVF  Center  of  Me-
distate  Hospital, that  applied  the  clinic  because  of  infertility  from  August  
2018  to  January  2019.  Patients’s semen  analysis  were  performed  according  
to  the  World  Health  Organization  (WHO) semen  analysis  guideline.  The  
exclusion  criteria  were  as  follows:  presence  of  azoospermia/cryptozoo-
spermia,  presence  of  any  kind  of  chromosomal  abnormalities  and/or point  
mutations  including  AZFy  deletions,  varicocele,  patients with  smoking  his-
tory  or alcohol  consumption  and  evidence  of  infection  suggested  by  the  
presence  of  leukocytes on  semen  analysis.
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Semen  samples  were  analyzed  according  to  WHO  criteria.9  Sperm  sam-
ples  were  collected after  3–7  days  of  sexual  abstinence  by  masturbation  
and  semen  analysis  was  performed as  previously  reported.10  Shortly,  after  
determining  liquefaction  time,  volume,  appearance, Ph  and  viscosity  of  se-
men  samples,  sperm  concentration  (mil/mL),  forwardly  progressive sperm  
motility  (A motility)  and  total  motility  rates  were  assessed.  At  least  100 
spermatozoa  were  scored  for  motility  assessment  and  motility  patterns  
were  classified into  four  grades  as  follows:  A  motility  for  forward  progres-
sive;  B  motility  as,  slow  non-progressive;  C motility as,  sluggish  and  D  
motility  as  non-motile  motility.  Total motility  rate  was  calculated  as  the  
sum  of  A,  B  and  C  motility  rates. 

Sperm  samples  were  divided  into  6  aliquots  and  incubated  with  differ-
ent  quercetin concentrations  of  0,05 - 0,1 - 0,2 - 0,5 –  and  1M  with  a  final  
mixture  of  1:1  (semen + quercetin)  respectively.  No  quercetin  was  added  to  
one  of  the  semen  aliquots  which  is classified  as  the  control  group.  Motility  
rates  of  each  group  were  assessed  in  the  first, second  and  third  hours  and  
were  compared  for  each  other. 

Statistical  analyses  were  performed  using  Statistical  Package  for  Social  
Sciences  (SPSS, Version  21  for  Windows;  SPSS,  Inc.,  Chicago,  IL,  USA).  
Mann–Whitney-U  test  were conducted  to  compare  the  quantitative  vari-
ables.  The  data  were  expressed  as  mean percentage.  All  tests  were  con-
ducted  using  a  p-value ≤ 0.05  defining  statistical  significance.

RESULTS AND DISCUSSION

We observed a time and dose dependent change in motility patterns of each 
group (Figure 1).  Quercetin   improved sperm motility in each of the groups 
and each interval except 1M when  compared  with  the  control  but  the  sta-
tistically  significant  increase  was  assessed at  0.05  M  after  1  hours  of  in-
cubation  and  0.1  M  after  two  hours  of  incubation  (p<0.05). 1M quercetin  
showed  a  toxic  effect  as  assessed  by  a  significant  decrease  in  motility 
patterns  (Figure 1). 
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Figure 1 . Sperm total  motility  values  after  different  doses  and  periods 
of  quercetin exposure 

The other semen parameters including sperm concentration, normal morphol-
ogy and acrosomal index were not changed after the addition of quercetin (Ta-
ble 1).
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The  use  of  flavonoids  for  human  health  as  a  preventive  and/or therapeu-
tic  have  attracted  increasing  attention  nowadays.  Quercetin  which  is  a  
flavonol-type  flavonoid  is  one  of  those  whose  biological  effects  seem  to  be  
associated  with  its antioxidant  role  with  a  wide  variety  of  biological  activi-
ties,  including  antibacterial, antiviral,  anti-inflammatory,  anti-allergic,  anti-
inflammatory,  anti-hypertensive,  cardio-, neuro-,  gastro- hepato-protective  
and  anti-carcinogenic  effects11  although  its  cytotoxic effects  including  ap-
optosis  induction,  cell  cycle  arrest  and  anti-proliferative  effects.  Some 
studies  show  that  quercetin  acts  as  pro-oxidant  or  antioxidant  depending  
on  its concentration.  The  protective  effects  of  quercetin  is  suggested  to  be  
correlated  with  the inhibition  of  lipid  peroxidation  which  is  assessed  by  
malondialdehyde  (MDA)  level measurement.12  However,  harmful  effects  of  
quercetin  were  also  shown  which  is  suggested to  be  caused  by  mutagenic  
and  DNA-damaging  activities.13 Male  infertility  is  responsible  for  40%  of  
all  infertility  cases  in  which  abnormalities  in semen  parameters  comprise  
60%  of  them.  Motility  is  one  of  the  most  important  semen parameters  
which  is  accepted  to  be  classified  as  abnormal  below  50%  according  
to WHO  criteria.  The  studies  focusing  on  sperm  motility  enhancement  
mostly  focus  on antioxidants  which  have  proven  to  be  beneficial  in  treat-
ing  several  aspects  of  male infertility.14

The  effects  of  quercetin  on  sperm  viability  and  motility  were  studied  in  
several  animal and  human  studies  with  controversial  results.  Some  of  
these  studies  concluded  that quercetin  has  a  protective  or  beneficial  effect  
on  sperm  functions  and  fertility  preservation in  several  species  including  
mouse15,  human16,  buffalo17,  rooster18,  rats19,  rabbit20,  bull21, goat22,  rabbit23,  
while  the  others  have  shown  no  effect  in  equine24  or  negative  effect  in 
humans.8  Most   of  these  studies  have  focused  on  the  effect  of   quercetin  as  
a cryoprotectant  during  freezing  or  cold  storage.  There  are  only  3  studies  
that  included fresh  samples  in  humans  which  suggested  positive  effect  in  
one25  and  negative  effect  in two8  in  which  the  study  of   Khanduja  et  al  
was  the  only  one  that  observed  motility rates  in  sperm  cells26  while  the  
other  two  analyzed  oxidative  stress  and  lipid peroxidation.25  This  is  the  
second  study  in  the  literature  that  mainly  focus  on  the  effect of  quercetin  
on  sperm  motility  rates. 

We  found  a  dose  and  time  dependent  positive  effect  of  quercetin  on  
sperm  motility. Quercetin  improved  sperm  motility  in  final  concentrations  
of  0,05 - 0,1 - 0,2 - 0,5 M,  and up  to  three  hours  of  incubation.  Higher  
concentrations  (1M)  were  found  to  have  toxic effect  and  inhibited  motility.  
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Statistically  significant  increase  was  assessed  at  0.05  M after  1  hours  of  
incubation  and  0.1  M  after  two  hours  of  incubation.  The  result  obtained 
in  the  recent  study  is  not  in  accordance  with  the  only  study  of  Khan-
duja  et  al  who reported  a  dose-dependent  fall  in  sperm  motility.  The  
difference  obtained  may  be  because of  the  different  concentrations  used  
in  this  study  which  is  lower  than  the  concentrations used  in  our  study  
5-200  μM.  Moretti  et  al.  (2012)  reported  that  quercetin  is  effective at  low  
concentrations  which  has  a  limited  effect  on  sperm  motility  and  viability  
but showed  to  decrease  lipid  peroxidation25  which  may  partly  confirm  the  
findings  of  our study. 

Other  studies  observing  the  effect  of  quercetin  on  cryopreservation  or  
cold-storage reported  its  protective  and  positive  effect  on  post  thaw  se-
men  parameters  including motility,  viability,  ROS  concentration  and  DNA  
integrity27  which  support  our  results  by providing  data  of  frozen  sperm  
samples.  

Animal  studies  including  a  wide  variety  of  species  including  buffalo,  
rooster,  rat,  rabbit, bull  and  goat  also  found  a  positive  effect  of  quercetin  
on  sperm  cells16,18,19,20,21,22,23,24  except  2  studies  including  equine  in  which  
they  observed  no  effect 24  and  mice  in  which it  is  suggested  to  induce  
sperm  abnormalities.28  Abdallah  et  al.  reported  that  quercetin  may  prevent  
the  adverse  effects  of  oxygen  radicals,  improve  the  functional parameters  
of   spermatozoa,  reduce  the  levels  of  lipid  peroxidation  and  increase an-
tioxidant  levels  in  rats.29  Quercetin  produced  a  limited  positive  effect  on  
sperm parameters,  but  it  produced  a  protective  effect  by  decreasing  DNA  
breaks  in   sperm cells.  However  some  studies  revealed  different  findings  
including  Jamalan  et  al.’s  study who  reported  that  quercetin  do  not  have  
a  protective  effect30  against  lipid  peroxidation induced  by  metal  toxicants;  
rather,  it  had  inhibitory  effects  on  sperm  motility. 

According  to  our  results,  it  can  be  suggested  that  quercetin  has  a  posi-
tive  effect  on sperm  motility  on  a  dose  and  time  dependent  manner.  This  
study  provides  evidence  for the  potential  use  of  this  flavonoid  for  sperm  
preparation  to  be  used  in  assisted reproduction  techniques  including  In-
trauterine  insemination  (IUI)  and  Intracytoplasmic Sperm  Injection  (ICSI)  
cycles  especially  in  cases  of  asthenozoospermia.

The  findings  should  be  verified  by  further  studies  with  larger  study  popu-
lations.  The molecular  mechanisms  causing  these  results  and  the  toxicity  
assays  should  be  performed before  clinic  use.  
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