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Abstract

Background and Objective: Obesity and advancing age in men, in addition to numerous health problems, can negatively
affect spermatogenesis and fertility potential. The present study aimed to determine the correlation of sperm parameters with
age and body mass index (BMI) in infertile men.

Methods: In this descriptive-analytical study, semen parameters (concentration, motility, and morphology) of 7069 men
referring to an infertility center in Isfahan were evaluated based on the 2010 World Health Organization (WHO) guidelines.
BMI was calculated by dividing an individual’s weight (kg) by the square of their height (m).

Results: A weak positive correlation was observed between men’s BMI and age (P<0.001, r=0.07). Also semen volume
(P<0.001, r=-0.02), sperm concentration (P<0.001, r=-0.02), and sperm count (P<0.001, r=-0.04) had a weak negative
correlation with BMI. No statistically significant correlation was observed between sperm motility and BMI. Regarding
men’s age, only a weak negative correlation was observed between this parameter and sperm motility (P<0.001, r=-0.04).

Conclusion: Increasing BMI and age in men may be associated with decreased sperm quality and fertility potential.
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Introduction

I nfertility is a significant health concern with an increasing

percentage with couples’ advanced age. Approximately 15% of
couples experience infertility, with male factors contributing to 50%
of cases. Over the past three decades, there has been a global trend
toward delaying the age at which couples have their first child. This
phenomenon is primarily attributed to socioeconomic factors, such as
delayed marriage, increased life expectations, widespread use of
contraceptions, and rising child-rearing costs in industrialized nations.
In this context, male infertility has been linked to various sperm
disorders stemming from hormonal and metabolic disturbances,
stressful lifestyles, dietary factors, advancing paternal age, or other
pathological conditions. These factors can collectively contribute to a
decline in semen quality.

Obesity has been identified as an adversary of male fertility, with a
high likelihood of compromising sperm quality. Spermatogenesis, the
process of sperm production and differentiation, is recognized as a
highly temperature-sensitive process in reproductive physiology,
requiring an optimal temperature range of 32 to 35°C for normal
function in human testes. Excessive extratesticular heat production is
considered a major issue among obese individuals, potentially
stemming from increased scrotal adiposity and, occasionally, elevated
suprapubic and thigh fat. Obesity can be associated with reduced
testicular volume, alterations in spermatogenesis, and compromised
quality of sperm parameters. Factors such as sedentary lifestyles,
laptop use, saunas, and varicoceles can also contribute to elevated
testicular temperature. In this context, excessive oxidative stress in
obese individuals has been shown to play a pivotal role in the
pathology of male infertility, potentially activating various
inflammatory, immune, and apoptotic pathways. Oxidative stress
levels increase with rising body mass index (BMI) due to heightened
macrophage activation in semen. Moreover, increased BMI is
significantly correlated with decreased sperm concentration and serum
testosterone levels, along with elevated serum estradiol. A significant
association has been reported between obesity and sperm DNA
damage. Obese individuals with vitamin D deficiency exhibit reduced
sperm motility and increased sperm DNA damage.

Extensive research has been conducted on the correlation of men’s
age with spermatogenesis function and fertility potential so that a
significant increase in severe sperm production disorders has been
observed in older men with high BMIs compared to older men with
normal BMIs. In studies, sperm DNA damage has been evaluated
using the sperm chromatin structure assay (SCSA) in sperm samples,
and this parameter has shown a significant correlation with men’s age,
which could be linked to abnormal spermatogenesis function and
increased oxidative stress. According to studies, increased sperm
DNA damage and decreased quality of sperm parameters in older
infertile men can negatively impact their treatment outcomes,
particularly embryo quality, pregnancy, and even the health of future
offspring.

Despite numerous studies demonstrating that increasing age and
obesity in men can have a negative impact on sperm function, some
studies have not observed this association, and some obese or older
men have not experienced infertility and have fathered healthy
children. The reason for this discrepancy may be correlated with small
sample sizes in studies, differences in methods for evaluating sperm
parameters or DNA and sperm chromatin tests, the study population,
or other unknown factors. This study aimed to determine the

correlation of sperm parameters with age and BMI in infertile men.
Methods

In  this descriptive-analytical  study, semen  parameters
(concentration, motility, and morphology), age, height, and weight of
7069 male participants were extracted from the medical records of
infertile men referring to Isfahan Infertility and Fertility Center
between February 2018 and August 2022.

Semen samples were collected in sterile containers through
masturbation after 2 to 7 days of abstinence. After liquefaction, sperm
parameters were examined and analyzed based on the World Health
Organization (WHO) 2010 guidelines (WHO-2010).

Sample volume was determined by weighing the sample, sperm
concentration was measured using a Neubauer hemacytometer, sperm
morphology was assessed using the Diff-Quick staining method, and
sperm motility was evaluated visually. Sperm count was calculated by
multiplying the sample volume by the sperm concentration, and the
percentage of progressive sperm motility was obtained by summing
the percentages of rapid and slow progressive motility. Additionally,
BMI was calculated by dividing the individual’s weight (kg) by the
square of their height (m).

Results

A weak positive correlation was observed between men’s age and
BMI. Additionally, semen volume, sperm concentration, and sperm
count had a weak negative correlation with BMI. BMI showed a weak
positive correlation with both progressive motility and the percentage
of abnormal sperm morphology; however, no correlation was found
between BMI and sperm motility. Semen volume, sperm motility, and
progressive sperm motility had a weak inverse correlation with men’s
age. No correlation was found between sperm count and men’s age. In
an unexpected finding, with increasing age, sperm concentration
exhibited a weak positive correlation, while the percentage of
abnormal morphology exhibited a weak negative correlation.

Conclusion

Based on the results, as BMI increased in infertile men, semen
volume, sperm concentration, and sperm count approximately
decreased, while the percentage of abnormal morphology
approximately increased. However, the observed correlation was
weak. Therefore, obesity may influence the process of sperm
production and differentiation, giving rise to a decrease in sperm count
and an increase in the percentage of abnormal morphology.

Ethical Statement

This study was approved by the Research Ethics Committee of
Royan Institute, Academic Center for Education, Culture and
Research (ACECR) (IR.ACECR.ROYAN.REC.1401.031).

Funding

This research was supported by a grant (No. 401000022) from
Royan Institute, ACECR.

Conflicts of Interest
No conflict of interest.
Acknowledgement

The authors would like to thank the officials and staff of Royan
Institute of Animal Biotechnology and Isfahan Fertility and Infertility
Center.

Increasing BMI and age in men may be associated with decreased sperm quality and fertility potential.




295 K5 4l U g i S ol 110 o 5 S He ol olSLH1S Alono *,

e-ISSN:YoeA—F+Ae  p-ISSN: 1APY—FY5)
(Y 238 ) Folad / Y7 0598/ 1F ¥ Ll

15T (g swd b

(€

295bL OIS g0 33 O 00g5 (@l 9 e b (o0 gaml (S Sl L g DI
O DR Jug a0 552 BT gty o OB it i e
O OV Jtgiot o prirezme 5575055985 0 5le B O0big g by
5 06 09,5 (S gymisls Y Ol el ool °lj] s (I8 (SS gy pale 9y ((Sbiy (sl Y Olrl eoledal (oletol (559,L0 5 (559,k 3 0« Sb3 (sl \
Sty 055 e o el Sy Sl 5 o o RIS oo (558 S 0aSRgl (0lg) oty il B plnl ol oolbl ST oSl (e (S psle 9y el
Gty 09,5 e Jo el (S Dlaind 5 s (AR Sl (559l T 0aSRghy (s olERT 029,50 (5y9ld e 23] LIS B Gl (lekal s p5ilz 55k
Vool el w5l 55k sy 09,8 «Je g (S Sl 35 50 (SIS lozr (5,58 S 005095 (0lag olStagly wlied £ ol ekl syl 55k
Olrlpledal ledel 655,L0 5 5595k 55 e ol

oS>

il 5006 Jpily 5 2 Lip ] 35y e S Al o ol UKL G Gl g osle Do s 5 Sl 1BOD 9 Ao
wd plowil g bl Ol po 43 Ok 0357 paFld g peu b ool (Slo )l oy L) peni st 4 addlao ) AL

2 Sl S g oS aazlpe 50 VOUY (Gidsse 5 S (L) o mlo oyl Ao o anllle u] o g 0 990
O3 o b (BMI) Ol 0347 wlad .S 5 ol sy Vol o Jlo cllag Slgz Olojle slo fardl) giws ulol 5 Olgiol )50
ok toslone (o) (] i pikme (o ShS) 31,51

Ll b=/ ¥ P<o/00)) o milo pmsm o (= 0/0V P<2/001) A ool hnids 5 St (Koot 3,0 oo 5 BMI o 103
GRS b sl ST G ekd LSl ends g e (Kot BMI L (== 0/0 £ P< /0 01) o] sdai y (F==/0 ¥ P<2/001) o]
WEPRTIRY I;j;.w/ Sz b oyl ol o fhnid g e Dl y) L& O o s b aly 45 A odalio 5 I3 pine s yle] DLy b 0347
A==/ £ P<e/ee))

Al ol ot 5p0b il 5 pee] ColeS AT S Kan Ol g e 5 (i 0257 2L 1351 S oS

2p0 ¢ (SA K il ¢ 55566 1SN SWOSNY

nasresfahani.ali97 @gmail.com : Soug Sl sy « (Sluol i (Lo 2 JgGamo 0o g3 3

A0 VOFAY Hled o TA-ABNBFAY (3l oalfils slozr (659l o s 0aSiingly by olSinghy (o) Dbl wplobu (LS (ol j ol (o ULs o ledal 1 JLES
tavalaee.royan@gmail.com 4 m.tavalaee@royan-rc.ac.ir : Suig Sl oy « SUgh dmd yo 1555 1 g5uand 6 kunns g

A0 NVOPAY plod e V-8 VOPAY (3l ((alSdls Slozr (555l Coma s 0aSiiagly g olKtghy (ol Gbles splobu (Ll (Kl sl (o7 (Ubs ool 1 Sl

VEPN YL VEYEINE Ghpdy VEYIEVE aldglel  VEYNNY Jeog

4 ol DU 1 (6 ks 47 ok o3l OLES c01s 0 (5)5,L6 b dokio

255l gy (S5 S (S a5 Sses 98 DU s (3 e PRI L &S s g Sl Sl 1 (S (655L0
Sl PG s ple b s e SRIG (oM S ol a3 10 L om0kt ot s o b OT Aoy
‘.&Qe!ﬂyéb%ﬁgl{.\jb}@ i I8 s aw bl iz e 556 4 by e 0T Aoy B
03,8 e Ol ,m (595L s Olgie 4 1, Sl El Salam S Cl“‘ 03 N5p odal W Gl sl e 5> sl
Cos Olgar ol 53 1y IS 5 Comer 8 gk Frv &8 UL 53 3T 3 o sadsd il sl i odalie
prl CohS Al 4 e L) Jlazl 4 5 Tas e 18 30 Sl Ao y3 WY s gde Yo X GV gladle o K T ooz
e Oy 4 33l sl b gl LS 5 M5 Ly, 38 dax 3 oobash el JUs o Gies olidy opl ol ol
ol s o A (65 50 50 Sl 4 eles Hlw AT 5 3103 2 eslizal ( S5 55 Syl il pla s #1535l
5 Shes gl 31,8 Sle a3 ¥O LY o 0T osllas glos &S 22 SaT5 5 sl e LhIR1 s ol 3l 6Ky sl iss
4 55 6ol o Gl f s ol Ol glaady 55> b oty )3 daaly pl s Pl ols esls S gmio (sla ) 4287

Article ID: Vol26-37 Y Jel wlbie



mailto:nasresfahani.ali97@gmail.com
https://orcid.org/0000-0002-6278-8038
https://orcid.org/0000-0001-6684-1820
mailto:m.tavalaee@royan-rc.ac.ir
https://orcid.org/0000-0001-9954-964X
https://scholar.google.com/citations?hl=en&user=CiFS3TEAAAAJ
https://orcid.org/0000-0003-4011-6318
https://orcid.org/0000-0002-7465-7158
https://orcid.org/0000-0003-1983-3435
https://scholar.google.com/citations?hl=en&user=s-_kOUcAAAAJ

O/ olyien 5 ol s o

3o b ol SRl e DL e sk 4 aallle
A plail 5oL 01 e 3 Dy e 5 e Ls

I3 P9I

(hle) e mle gla bl o o s adlas ol s
230 diSES LAV 055 5 8 l5 e e (G55 585 90 5 S o
Ols e 0dig 5IVFY olasls o Sl VWAF slotiin) o) dhools
g Olgheol (550L0 5 o0k S 0 4 odiSTamxl o 555L0
A

- Ol oKiang Pasg 3 G S Al s e alas
)1, (IRRAACECR.ROYAN.REC.1401.031) @lfg;;b sle>
s g

b bl Gos,b 53 5y 55 VB Y S ey e ladises
Slaslsl (e mle 05 ol 31 ey ok ()T par gLosla
Yol Jle Sl Cedlig Objle Jaddlygiws alal 5 go el
s 415 ko 5 g p 55 50 (WHO-2010)

Shealital b gl S (isai 05,57 055 i b Sl 4ised g
ST, iy S eslinal L prml 3P Ols el
sl s plonil adir Spson p el &S 5 5 Diff-Quick
S o do s g p el CEIE )3 i gad 2 S ol Sl
LS 5 AT elig i S5 Ao e ol Sl ol s iy
35 055 el Gob 51 (BMI) G en5 jasle T ey
AT sty () 85 5o (p 5 kS)

Jdos 5 4 SPSS-27 (65LT il 5 3l eslizal b Laesls
(Jil) addllas Gl iie Cro s Gl oS LT LS
o Sl O S5 b 515 Glime ol il 5 o Kils 35 1
00 5 S Gyl sae cl:.u 3 addles glaysne o LU
A oslatul

sl

(CBIE) ol (Lo ke 5 e BMI Gla e oo il
el olaT S Jgr 53 (G5 590 5 S o8

S5t 0l 0303 0Lt ¢S5 S8 5 Y Jsdr 3 S 45,5 kes
o) roman A5 L BMIL Ol o e o erd S LS
U pel 3185 5 ol CBIE (e a5 s
035 yarle o (Y IS 5 Y Joda) A3 S3L Oy o35 e le
el b G5B dess 5 ekis iy &S a5 L O
Lo o35 paslh o bl 60310 3y s Coe (Scer
s odalie Sracan ol &S o3

S o Aod (e Wil o O G 5 S dal
.g;.zln}?}obf&.ﬂprﬂu,u};ﬁJJ,JM);,CJ_,A

Bl s i edalis ﬁw Ols e oy L rjrﬂ‘ sldad s

S o as § k5 55 Gla sl Ol 53 edes Sk &S5 Ol e
i A 26 s a4 Sl a1 AL Ll
AL WIS g Bl Bl Ol g SRIP 8 5 Sl e
Gl el iS5 55 gl el 5 Shes 53 S 5l o
G dlge G pad SR csllea ail el an gl
Lgf—\»::,-‘ Cardg 9 Lgﬂ.li‘« Ssle cdl:éljiq- Cund g0 LSle Jﬁ.ﬂfﬁ
- ol Caris e Olge 4 sl il Ko ool -
oSas ol @laml - slarl Cuxds b anlie 3 UL (goliasil
i (148) (6551 3L5 3 e b &S i oS (S oS 4y o
Oppan Sllse Pl Gl sl ol > Wlgp & 250
55 Je sl 5 b b Sl eslizal oS o o (S5 ¢S
buly ol 53 7358 wdy glos Ll 4 e ol Ss
330 s sluST e mal do Sl e il AT el edede
Llg oo &S 5 05 Ol e 5950 iS5k 5o S i (Bl
6)".'\5‘0‘) b )}f{ﬁT} w‘ r'.‘.w:.w 9 uL«;’J‘ ‘5\.&j:.we )‘ J::-
ol clad & WLsls ol oL, 5 TUNC 4w BUBLREYN]
Gy Sl ous Jlb il s 4 BMI Jil5l b sslasT
L e s BB b BMIE 2150 487 sl e 21580 (s
n‘J.a.A £ J}is“};’.w‘ u:..:be‘ BN Q}j-w}.'lmﬁ E) rﬂ.w‘ cble
¢S o 2 LD bty 35S ghyls Bl i1 il ol
"dizs 430 0 ol DNA T (51531 5 p el

580 b Ols e e om bLo,l e s L;\a:):mf Sladlas
GRIP S S ot el 0l plowil (6555 Jemily 5 55 5o !
g_,._MnT @“L’JU@ BE ‘C_,,w‘ ol odaline ‘@:..19 BMI L Cyen Q‘)Ja
Q‘)Jn GAJ:‘N‘ 4:)4: L SCSA U;}) J‘ a.:u.;..»:‘ L: rﬁw‘ DNA
0305 Ol s gme (Kiwen 3,0 o b oyl cpl 5 0dd b5
Al GRIP s 355l ab b 3 Sles b L5 S
DNA T ol cladllan olud Vil Los e s510ST)
O b oaobl 0130 53 (el Sla eyl CokST AT 5 g
(i Lok o pata BT Sls S e WIS e UL
T L sl ol T 01 5 Calle g 5 (Sl

5 01,0 e aal 53l Wles Sl oS (gadaze Dlalllas 5455 L
53 dlgpl b sl wdls ool 5 Shas e 51 L5 o0 Sl
u.ﬂbl;_}d\? Ql:jn)zjw‘a.u;}a.l.hw ‘I’UJ‘J‘@."’JL&“
e Llos gy @Il 555 (lyls 5 4w 3 g S0 S UL
3 DNA o b 5 (ol bl gb5)l Glafsy 5o
il Sos alal Jle by g 355m Comer cp el (5les S

(AY (2 55 (2) € ojlowd / YW 0yg3 [ VEY i) | 5,5 (K33 ole olRui1> alzxo



2934 0138 13 o4 9955 B L 5 (o by ool S0 50D ot b1/ 1

oot s cgg;co 0:0 oyl G o 9 51 30 (o e 0395 (AS LD (5L yiolyb g ) Jgur
ZO: % o Jeme Bl s nSile pSs il lo it
YEISYEY/E - £EI50 vy (e 5o 2 p S 9kS) S 0095 Laslis
TV -£0/99 YA/ Va/e - (W) 250 Guo
£/ AEVVY Velye -I¥ M) @l pax>
3 ' SV/PEEFE) - FYETY -I¥ MUY+ %) oyl il
YYV/OFEV AT/ & VASS[5 - Nias IBIY+ 7Yyl JS Slass
1000 200 sobo  ade0  s0o0  eoko 7000 FO/NAEY V/AA Voofoo ofene (30,3) o yamsl &Sy
Male age (Year) YEI¥A\ENO/F8 AB/A- e (3e0,9) 033g ply &5 1>
O 0395 (a3l 9 (310 0 (o ot BLS ) Y F/AFEE/S0 Voofoo [AIER (22,3) pyaml (rmb puf (S59)98 50

oyl S yiolyl b s 0095 (aS L g (10 0 (rw ot BLI,IY Jgur

sl I S ey Pl JS slass Oseee) el il &l o>
ORe3F  pel rbnd oy ey P! (JIH 2 5 G9ekee) (ks 2 5 (M e
oY ey R e ooy A¥ el \ ' N
(JLo) 550 ¢
R ey R R - IAD e e p-value s
) ooy A A SR VRS R ST r o e3g3 el

[e¥ <IVA -IF¥ ol oleY o[-Y ol p-value (o oy pSokS)
O B PP IEY B 1 S OX g I SIS OOV

100,00
100,00

£) .
20 *
a 80.00 >
B 150000 &
g X L oo
< = E
2 & =
= = eomr 5
5 = g
z £ = e
5 £ £
8 S 4000 S
o i
£ n o
£ so000] ©
:’.{ £ oo
20,00 s
a
00 o
T T T T 60.00-
% 2000 000 000 o0 . . " .
% 2000 1000 6000
Body mass index (kg/m2 ® 2000 4000 6000
¥ (ke/m2) i Body mass index (kg/m2)
Body mass index (kg/m2)
ol S eyl b o 009 (as L (o BLIHIY b
200000 100004 10000
T ° =
= ° &
3 o o 2] B o
R = o
4 < 2
5 z [
= = e000 E
s ©
I : g
4 £ 5
5 E i
2 @ ‘oo o
S & s
c ©
g so000] £ 700
& 2000 g
a

b Male::e (Year) - b o '::ale age (Y:r; N h Ma;l:ge (Year) h h
ol bl b ol po o o BLI,IY S
Los3 5 GRS L p el SIS e el SBE (g0 50 o Cand Lol ot St ol Sl (o 2131 o finte 2
odd o dy> (Saen Wl 63l G2l LB b 5050000 DL 1y Cnds e (Soen oa bb S55050550 hoy3 5
pomd 2l 5 g gy Sl (S Sl copl gl 3y Cand A USSs 5Y ) sl
S3H o5 hosd I 5 ol S 2 4 i 5 2ils ) e
3 BMI o golsgne daly bocandllas ol 55 038wk s oL 0130 53 BME (553 L candlle ol sl 4 a5 L

(Y 2 55 (2) € ojlowd / YW 0y93 / VEY s [ 5,5 (K33 ole alRui1S alzo



Y oison 5 ety o

3615 el Sl 2k ol b g 5 LB by e 5 5l
PAV 31ad) o Yoo Ol 55 Wl 63 a3 jo o a0 3m 55
O ea5 jatla L olasmn ssba ol S s (8
S Wsls Olis 0L, ea 5 Rybar ollew Mcsls ite Sowwes
gl el Gl 2l (s 2550 Sl 551 UL BMI
2 Sl B (s S (S5 5 oSy S S e
S 3,8 o S e RPN S e G S S e
5 Baydilli ®as Sate 5l S Kool bws 1l
oy i &S 2 9 BMI (o (gls gne s)lT Loyl ol )SKes
LUl ol o le sl bl 4k LS Jb s i S etalis
Caliee glaos & o 53 BMI 87 Jloj cosllea i otalie
2050 (5005 5 st B3l ot (ol SIS 55500
ol Tam edalie by gae Ol 605 15 awlis
odalin gl gla )l 5 BMI o s sl S
sy el ol Jlpuen Tty Slllas L ST s 5
Ghai il (S BMI 4 81 01,8 5 Baydilli axlas
o Jole Ls ) Ll sl bls 1ol OS5 e
Calien slaoy S cpl o 53 bl s ezl 5 (gloST
23 5 BB el 0K s Wang oslea s (5 55L0
ol JS7 35 s Sl p el ST a3 e Caliie (la els
ol 3R § 5 S o i p3ae 5SS e el i el ZalE
L aslio 55 Bl 5 05 8L51 hyls 3130 55 (A + B) oy e
e Wl ol bdis §7 pluld cuils auk BMI oS LS
23 e Wsei o2 5 gl b S3PS) s 53 (Bl DB
S0 » OLer 5 Ma andllas Vi odaline Calises BMI L 51 31
33 2 4 5l Ol gl 5 b plowil ol sdiSTual 55 YASP
sl S BMI i 51 055 8L51 slls 5 055 ¢S 513l s
05 Lol 3l 53 dils (i mle kS Caliea (gl by ool
GRS el SIS 5 el JST I (el LS oy
JS 14 e mle o 035 LS L5313 0 Jl 523
OLer s Mahdi ™.csl zalS oS e pel S5 5 sl
Sl 2 e s BB sba BMI &S Wsls ol
Olles 53 (ot 588 S0 51 g (Sm050 Sl s 5 (e e
sWang asdlles 55 ™5 008 s 31l Jer 5SSl 4 e 5g5L0
olig b OS> Wil e UL BMI & az 5,18 0lKes
S o 5 BMI o nd Bl aadllae ol )l 56 o
537 sl Ol el e U e Saan 6 5 p el ety iy
o Golsgme bl & ws 318 oles 5 goUs anllas
A Blg o 0T e & 4 )1 55 p el Sl el 5 Sl

Tl )0k 6l p el 3 Ses p S5 5T 05l e

S 7l 33 ) ot e 22,55 oalin el S o
A Wlesls Ol (Dlalllas I Sy &S Sose 5 Ak cdaline
ol e 1338 ol 5 o5 Lo s 2alS 4 e A5 e Sl
S Gl S e il o S| ol o BIEH T el
Ols 0 6ol 53 ST 28 (Blar 5131 s silenST] o
LS g 055T ROS 55 o 501513 el el )3 ™ol szl
09 AN 025381 b 55148 0 gl 5 b &8 ol (02)
Gl 3 ormper 5 2ph e M5 oo s O3S 4 5k
LS s 53 @l 11 5 PSS o 05 2SI I o s
H202 ¢ pl 5 oslle 554 Sl o el e anked 4xU 53 54 5
JH1s (15 53 45 eds e lid 5L Oty plast g IS0
bl L S5 e ol 4 T 058 o0 3L O J sk
Gbly gladsle glad s5lnST, ol @ e 5055 )5
Llgr el LS & gl ol oo 152
133 8 el &S i palS 4 e
ot SLE )3 55 ml 5 555k el ol bl 5 5
el My Gl etz TS K 55l el lias s
el i AT 5 6K 5555 5 el ool adsl (SL15 (slad o
Fes slp Kad ol Gldile s ol 5K
sladgbe 5 plasil JypudS S iy il S0 sy 50
LH Ly &t sladshe 5 b or b FSH Ly 5 o
o) @l ey Lph o K S s L5l g
s sba 035 BLS ol ol s 5 A 53ty ol b
S8k Mg o Sl Lo o (S5 g Dk b s 5 b
S3 s 1y O g S andllas i s ZalST 1, Ols e
o313 0Lz 30Tl Soladllas by ool 55 M iles ST 518 Gl
porl Gl ebl CohST e e Sobs 5 Bl S
.w(alﬁho;;w)m’gﬁgchuQKmtiub
AL Olpn ¢ (Solails gallss Oy O3 50 (535 0k plonil anllan
Yol 2eS) ol BMEL Ol ye Ola 53 (ke p el
(g 7o 2 p 5 AS YO ol 22) UL L (i fo p 05 S
LBl 5 0)9 alal slyls Ols ‘L;ji:: adlas 5o s s

" UU&QV\JL

il ol 5 Shes 2 ol5ess 51 Ul5 o @ O30 e (B b ]
DA o (1l L aST Wsls Ol Slllas &S (g5 5b 4 il
T 5505 55 s DNA O askidanked 21530 5 oo el (sla a5
o2 (Bl Ol g e I L S Wlaadls Oledl Sllas S

Sl bl kS el 4 e dlge S Al SRl
BV Slew VIOV (555 Soppn oS — (55 50 anlllan ¢S5 1355 oa o

Qe Gossb 2 o 5 Sk 035 asla J1 SLso) sl dle PV

(AY (2 55 (2) € ojlowd / YW 0yg3 [ VEY i) | 5,5 (K33 ole olRui1> alzxo


https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Wang+S&cauthor_id=37455907

2534 0138 13 o 9955 a3 L 5 (o bt om0 ials o bl | VY

053 8 dad g3 5 e

S 5 doms

oo 3 Sk a8 pals RIS s 0l addllas ) s
olrad 39l oy 5 el kS SEAT L el S O o
S5 S o5 L 3T 5l S 358 a5 1 2L
5 Salbe Ll e (Jredd 5 Loyl 5 O L 2 e
555 o e

S8 9 S5

FV Ty 8 G Slide 2 b ol dlie )

5 odsge 3 dbeasins n g AR slex = Oby, oKy
36080k S 5 0Ly Gl 65k T 0ty OLS
Bl 3l OBk 5 o 238 &Sl Olginl (555,L0

Syl s ey
References

1. Chaudhuri GR, Das A, Kesh SB, Bhattacharya K, Dutta S,
Sengupta P, et al. Obesity and male infertility: multifaceted
reproductive disruption. Middle East Fertil Soc J. 2022;27:8.
doi: 10.1186/s43043-022-00099-2.

2. Dong S, Chen C, Zhang J, Gao Y, Zeng X, Zhang X. Testicular
aging, male fertility and beyond. Front Endocrinol (Lausanne).
2022 Oct;13:1012119. doi: 10.3389/fendo.2022.1012119.

3. Wood KA, Goriely A. The impact of paternal age on new
mutations and disease in the next generation. Fertil Steril. 2022
Dec;118(6):1001-12. doi: 10.1016/j.fertnstert.2022.10.017.

4. El Salam MAA. Obesity, An Enemy of Male Fertility: A Mini
Review. Oman Med J. 2018 Jan;33(1):3-6. doi:
10.5001/0m;.2018.02.

5. Ahirwar R, Mondal PR. Prevalence of obesity in India: A
systematic review. Diabetes Metab Syndr. 2019 Jan-
Feb;13(1):318-21. doi: 10.1016/j.dsx.2018.08.032.

6. Leisegang K, Dutta S. Do lifestyle practices impede male
fertility?  Andrologia. 2021  Feb;53(1):13595.  doi:
10.1111/and.13595.

7. Tunc O, Bakos HW, Tremellen K. Impact of body mass index
on seminal oxidative stress. Andrologia. 2011 Apr;43(2):121-28.
doi: 10.1111/j.1439-0272.2009.01032.x.

8. Dupont C, Faure C, Sermondade N, Boubaya M, Eustache F,
Clément P, et al. Obesity leads to higher risk of sperm DNA
damage in infertile patients. Asian J Androl. 2013
Sep;15(5):622-25. doi: 10.1038/aja.2013.65.

9. Pooladi M, Sharifi M, Abbasi Y, Dashti GR. Correlation of
Obesity and Serum Vitamin D Levels with Sperm DNA
Integrity, Sperm  Quality, and Sperm Viability in
Normozoospermia Men. Adv Biomed Res. 2022 Sep;11:80. doi:
10.4103/abr.abr_261_21.

10. Nie X, Munyoki SK, Sukhwani M, Schmid N, Missel A,
Emery BR, et al. Single-cell analysis of human testis aging and
correlation with elevated body mass index. Dev Cell. 2022
May;57(9):1160-76.€5. doi: 10.1016/j.devcel.2022.04.004.

11. Vaughan DA, Tirado E, Garcia D, Datta V, Sakkas D. DNA
fragmentation of sperm: a radical examination of the
contribution of oxidative stress and age in 16945 semen
samples. Hum Reprod. 2020 Oct;35(10):2188-96. doi:
10.1093/humrep/deaal59.

12. Evenson DP, Djira G, Kasperson K, Christianson J.

Comaz 53 0T (Ul (S 3l Sl aalllan Sy o 565 5

b0y e o sond bl Sote LU &S 55 555l Ols e
2oL 013 0 51 (6,8 VPR Comer G )3 O 035 e la
o2 O o3y atlh m GRIEI LA Lne pd S edalin
(Bl GLsIUT L alaly 53 .l il 33l (o b sl (Sas
A odalin ins 5 Ko dlal) ol o L OIS0 e
Sl (San el O i 3 Mo Ol o o I L el
o B S kel S sladle (b sl Rl
Slllas g 5o w8 ol sla el )l CuiS L Ols e
El bl 0T eslle Olape o SRl & W)l uSTT
SRS a4 e g das I IG5 S0a,bL Oleys
A W o5t ok W5 o5 U Sl W
Wil glaglen 4 mie 5 aliE 0105 oo s ite

Relationships between the age of 25,445 men attending
infertility clinics and sperm chromatin structure assay (SCSA®)
defined sperm DNA and chromatin integrity. Fertil Steril. 2020
Aug;114(2):311-20. doi: 10.1016/j.fertnstert.2020.03.028.

13. Bhasin S, Valderrdbano RJ, Gagliano-Jucd T. Age-Related
Changes in the Male Reproductive System. 2022 Feb 10. In:
Feingold KR, Anawalt B, Blackman MR, Boyce A, Chrousos G,
Corpas E, et al. Endotext [Internet]. South Dartmouth (MA):
MDText.com, Inc.; 2000.

14. Chen GX, Li HY, Lin YH, Huang ZQ, Huang PY, Da LC, et
al. The effect of age and abstinence time on semen quality: a
retrospective study. Asian J Androl. 2022 Jan-Feb;24(1):73-77.
doi: 10.4103/aja202165.

15. Aitken RJ. Role of sperm DNA damage in creating de-novo
mutations in human offspring: the 'post-meiotic oocyte collusion'
hypothesis. Reprod Biomed Online. 2022 Jul;45(1):109-24. doi:
10.1016/j.rbomo.2022.03.012.

16. World Health Organization. WHO laboratory manual for the
examination and processing of human semen. 5" ed. World
Health Organization. 2010.

17. Darbandi M, Darbandi S, Agarwal A, Sengupta P,
Durairajanayagam D, Henkel R, et al. Reactive oxygen species
and male reproductive hormones. Reprod Biol Endocrinol. 2018
Sep;16(1):87. doi: 10.1186/512958-018-0406-2.

18. Jensen TK, Andersson AM, Jergensen N, Andersen AG,
Carlsen E, Petersen JH, et al. Body mass index in relation to
semen quality and reproductive hormones among 1,558 Danish
men.  Fertil  Steril. 2004  Oct;82(4):863-70.  doi:
10.1016/j.fertnstert.2004.03.056.

19. Fejes |, Koloszar S, Zavaczki Z, Daru J, Szbllgsi J, Pal A.
Effect of body weight on testosterone/estradiol ratio in
oligozoospermic patients. Arch Androl. 2006 Mar-Apr;52(2):97-
102. doi: 10.1080/01485010500315479.

20. Salas-Huetos A, Maghsoumi-Norouzabad L, James ER, Carrell
DT, Aston KI, Jenkins TG, et al. Male adiposity, sperm
parameters and reproductive hormones: An updated systematic
review and collaborative meta-analysis. Obes Rev. 2021
Jan;22(1):e13082. doi: 10.1111/0br.13082.

21. Zhong O, Ji L, Wang J, Lei X, Huang H. Association of
diabetes and obesity with sperm parameters and testosterone
levels: a meta-analysis. Diabetol Metab Syndr. 2021
Oct;13(1):109. doi: 10.1186/s13098-021-00728-2.

(Y 2 55 (2) € ojlowd / YW 0y93 / VEY s [ 5,5 (K33 ole alRui1S alzo


https://mefj.springeropen.com/articles/10.1186/s43043-022-00099-2
https://mefj.springeropen.com/articles/10.1186/s43043-022-00099-2
https://doi.org/10.1186/s43043-022-00099-2
https://pubmed.ncbi.nlm.nih.gov/36313743/
https://pubmed.ncbi.nlm.nih.gov/36313743/
https://doi.org/10.3389/fendo.2022.1012119
https://pubmed.ncbi.nlm.nih.gov/36351856/
https://pubmed.ncbi.nlm.nih.gov/36351856/
https://doi.org/10.1016/j.fertnstert.2022.10.017
https://pubmed.ncbi.nlm.nih.gov/29467992/
https://pubmed.ncbi.nlm.nih.gov/29467992/
https://doi.org/10.5001/omj.2018.02
https://pubmed.ncbi.nlm.nih.gov/30641719/
https://pubmed.ncbi.nlm.nih.gov/30641719/
https://doi.org/10.1016/j.dsx.2018.08.032
https://pubmed.ncbi.nlm.nih.gov/32330362/
https://pubmed.ncbi.nlm.nih.gov/32330362/
https://doi.org/10.1111/and.13595
https://pubmed.ncbi.nlm.nih.gov/21382066/
https://pubmed.ncbi.nlm.nih.gov/21382066/
https://doi.org/10.1111/j.1439-0272.2009.01032.x
https://pubmed.ncbi.nlm.nih.gov/23792341/
https://pubmed.ncbi.nlm.nih.gov/23792341/
https://doi.org/10.1038/aja.2013.65
https://pubmed.ncbi.nlm.nih.gov/36393828/
https://pubmed.ncbi.nlm.nih.gov/36393828/
https://pubmed.ncbi.nlm.nih.gov/36393828/
https://pubmed.ncbi.nlm.nih.gov/36393828/
https://doi.org/10.4103/abr.abr_261_21
https://pubmed.ncbi.nlm.nih.gov/35504286/
https://pubmed.ncbi.nlm.nih.gov/35504286/
https://doi.org/10.1016/j.devcel.2022.04.004
https://pubmed.ncbi.nlm.nih.gov/32976601/
https://pubmed.ncbi.nlm.nih.gov/32976601/
https://pubmed.ncbi.nlm.nih.gov/32976601/
https://pubmed.ncbi.nlm.nih.gov/32976601/
https://doi.org/10.1093/humrep/deaa159
https://pubmed.ncbi.nlm.nih.gov/32653083/
https://pubmed.ncbi.nlm.nih.gov/32653083/
https://pubmed.ncbi.nlm.nih.gov/32653083/
https://doi.org/10.1016/j.fertnstert.2020.03.028
https://www.ncbi.nlm.nih.gov/books/NBK278998/
https://www.ncbi.nlm.nih.gov/books/NBK278998/
https://pubmed.ncbi.nlm.nih.gov/34747722/
https://pubmed.ncbi.nlm.nih.gov/34747722/
https://doi.org/10.4103/aja202165
https://pubmed.ncbi.nlm.nih.gov/35513995/
https://pubmed.ncbi.nlm.nih.gov/35513995/
https://pubmed.ncbi.nlm.nih.gov/35513995/
https://doi.org/10.1016/j.rbmo.2022.03.012
https://iris.who.int/handle/10665/44261
https://iris.who.int/handle/10665/44261
https://pubmed.ncbi.nlm.nih.gov/30205828/
https://pubmed.ncbi.nlm.nih.gov/30205828/
https://doi.org/10.1186/s12958-018-0406-2
https://pubmed.ncbi.nlm.nih.gov/15482761/
https://pubmed.ncbi.nlm.nih.gov/15482761/
https://pubmed.ncbi.nlm.nih.gov/15482761/
https://doi.org/10.1016/j.fertnstert.2004.03.056
https://pubmed.ncbi.nlm.nih.gov/16443585/
https://pubmed.ncbi.nlm.nih.gov/16443585/
https://doi.org/10.1080/01485010500315479
https://pubmed.ncbi.nlm.nih.gov/32705766/
https://pubmed.ncbi.nlm.nih.gov/32705766/
https://pubmed.ncbi.nlm.nih.gov/32705766/
https://doi.org/10.1111/obr.13082
https://pubmed.ncbi.nlm.nih.gov/34656168/
https://pubmed.ncbi.nlm.nih.gov/34656168/
https://pubmed.ncbi.nlm.nih.gov/34656168/
https://doi.org/10.1186/s13098-021-00728-2

AV olyson 5 ety o

22. Peel A, Saini A, Deluao JC, McPherson NO. Sperm DNA
damage: The possible link between obesity and male infertility,
an update of the current literature. Andrology. 2023
Nov;11(8):1635-52. doi: 10.1111/andr.134009.

23. Deenadayal Mettler A, Govindarajan M, Srinivas S,
Mithraprabhu S, Evenson D, Mahendran T. Male age is
associated with sperm DNA/chromatin integrity. Aging Male.
2020 Dec;23(5):822-29. doi: 10.1080/13685538.2019.1600496.

24. Albani E, Castellano S, Gurrieri B, Arruzzolo L, Negri L,
Borroni EM, et al. Male age: negative impact on sperm DNA
fragmentation. Aging (Albany NY). 2019 May;11(9):2749-61.
doi: 10.18632/aging.101946.

25. Rybar R, Kopecka V, Prinosilova P, Markova P, Rubes J. Male
obesity and age in relationship to semen parameters and sperm
chromatin integrity. Andrologia. 2011 Aug;43(4):286-91. doi:
10.1111/j.1439-0272.2010.01057 .

26. Baydilli N, Selvi I, Akinsal EC, Zararsiz GE, Ekmekgioglu O.
How does body mass index affect semen parameters and
reproductive hormones in infertile males? Turk J Urol. 2020
Feb;46(2):101-107. doi: 10.5152/tud.2020.19243.

27. Wang EY, Huang Y, Du QY, Yao GD, Sun YP. Body mass

index effects sperm quality: a retrospective study in Northern
China. Asian J Androl. 2017 Mar-Apr;19(2):234-37. doi:
10.4103/1008-682X.169996.

28. Ma J, Wu L, Zhou Y, Zhang H, Xiong C, Peng Z, et al.
Association between BMI and semen quality: an observational
study of 3966 sperm donors. Hum Reprod. 2019 Jan;34(1):155-
62. doi: 10.1093/humrep/dey328.

29. Mahdi M, Majzoub A, Elbardisi H, Arafa M, Khalafalla K, Al
Said S, et al. Impact of body mass index on semen parameters
and reproductive hormones among men undergoing
microsurgical subinguinal varicocelectomy. Arab J Urol. 2023
May;21(3):190-97. doi: 10.1080/2090598X.2023.2206336.

30. Wang S, Wu B, Wang C, Ke Z, Xiang P, Hu X, et al. Influence
of body mass index and waist-hip ratio on male semen
parameters in infertile men in the real world: a retrospective
study. Front Endocrinol (Lausanne). 2023 Jun;14:1148715. doi:
10.3389/fendo.2023.1148715.

31. Pooladi M, Sharifi M, Dashti G. Assessment of Adiponectin
and Sperm Function Parameters in Obese and Non-Obese: A
Comprehensive Study. Cell J. 2022 Dec;24(12):715-22. doi:
10.22074/cellj.2022.557337.1044.

(AY (2 55 (2) € ojlowd / YW 0yg3 [ VEY i) | 5,5 (K33 ole olRui1> alzxo


https://pubmed.ncbi.nlm.nih.gov/36789664/
https://pubmed.ncbi.nlm.nih.gov/36789664/
https://pubmed.ncbi.nlm.nih.gov/36789664/
https://doi.org/10.1111/andr.13409
https://pubmed.ncbi.nlm.nih.gov/30964371/
https://pubmed.ncbi.nlm.nih.gov/30964371/
https://doi.org/10.1080/13685538.2019.1600496
https://pubmed.ncbi.nlm.nih.gov/31085803/
https://pubmed.ncbi.nlm.nih.gov/31085803/
https://doi.org/10.18632/aging.101946
https://pubmed.ncbi.nlm.nih.gov/21486403/
https://pubmed.ncbi.nlm.nih.gov/21486403/
https://pubmed.ncbi.nlm.nih.gov/21486403/
https://doi.org/10.1111/j.1439-0272.2010.01057.x
https://pubmed.ncbi.nlm.nih.gov/32053100/
https://pubmed.ncbi.nlm.nih.gov/32053100/
https://doi.org/10.5152/tud.2020.19243
https://pubmed.ncbi.nlm.nih.gov/26732109/
https://pubmed.ncbi.nlm.nih.gov/26732109/
https://pubmed.ncbi.nlm.nih.gov/26732109/
https://doi.org/10.4103/1008-682x.169996
https://pubmed.ncbi.nlm.nih.gov/30407511/
https://pubmed.ncbi.nlm.nih.gov/30407511/
https://doi.org/10.1093/humrep/dey328
https://pubmed.ncbi.nlm.nih.gov/37521450/
https://pubmed.ncbi.nlm.nih.gov/37521450/
https://pubmed.ncbi.nlm.nih.gov/37521450/
https://doi.org/10.1080/2090598x.2023.2206336
https://pubmed.ncbi.nlm.nih.gov/37455907/
https://pubmed.ncbi.nlm.nih.gov/37455907/
https://pubmed.ncbi.nlm.nih.gov/37455907/
https://pubmed.ncbi.nlm.nih.gov/37455907/
https://doi.org/10.3389/fendo.2023.1148715
https://pubmed.ncbi.nlm.nih.gov/36527343/
https://pubmed.ncbi.nlm.nih.gov/36527343/
https://pubmed.ncbi.nlm.nih.gov/36527343/
https://doi.org/10.22074/cellj.2022.557337.1044

