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The evaluation of sperm chromatin status in men with different
infertility factors, and its relationship with ICSI outcomes

Fatemeh Ghasemian
Department of Biology, Faculty of Sciences, University of Guilan, Rasht, Iran; (ghasemian@guilan.ac.ir)

Abstract. One of the most important factors related to male fertility is sperm chromatin status. Under Assisted
Reproductive Techniques (ART), especially Intracytoplasmic Sperm Injection (ICSI), the natural selection of high
quality sperm with intact chromatin is not possible. Therefore, embryo quality and pregnancy rate decreased for
damaged DNA of sperms involved in the fertilization of eggs. Thus, this study evaluated the frequency of abnormal
sperm chromatin condensation and damaged sperm chromatin in men with different infertility factors (e.g.
oligozoospermia, asthenozoospermia, teratozoospermia, oligasthenoteratozoospermia, and normozoospermia) and ICSI
outcomes were examined. 195 patients were examined and the sperm chromatin status was evaluated using aniline blue
and toluidine blue staining. Fertilization, zygote and embryo quality, chemical pregnancy and abortion rates were
calculated, too. The results showed that in the oligoasthenoteratozzoospermia samples, the damaged chromatin
percentage was higher than that in normozoospermia ones. The fertilization rate, embryo quality, and pregnancy rate
significantly decreased in this group. Also, a higher abortion rate was observed in this group (P<0.05). In conclusion,
the frequency of damaged chromatin was observed to be different in different male infertility factors, which could
influence the ICSI outcomes. Therefore, the evaluation of sperm chromatin status before cycle initiation was found to
promote ICSI outcomes.

Keywords. assisted reproductive techniques, embryo, fertilization, pregnancy, male factor infertility

Received 06.07.2017/ Revised 04.02.2018/ Accepted 15.03.2018/ Published 10.01.2020 NS T A AL REFR A AARLE O A STR ALY

367/¥#v


mailto:ghasemian@guilan.ac.ir

Ghasemian. The relationship of sperm chromatin with ICSI outcomes

O O L UK I PP g 3 RN W

W8T Sogo Sldllhe 4 azgr b ooploly el 5L 0,40
Coxdy 9 DNA ol (ailog )5 Condg 990 50 (Sledlbl
GoLb it laysiSB b 55)L0 ploye jo (eileg,S o515
Cny gy i 4xllne ) g, ol 3l el 200 ol
aile) (5)9,bl alide sla)gSB L o)LL lsye yo ileg S
~ 5 S oo plsipily s prmlyisiinl (oo plyiaSel
s G5 mbs @byl s (omalsises 5 oomwlsissls

el oy (il ooy S s sl (oDl gt

o g, 9 olge
ollew

4 ‘(IVF) 6)5)l4 uLA)Q ;)./a LY OJHSC\D‘).A C5) YV )‘
3929 b g Oloye bawgi (Jgey9a lag)ls Spae Lo 4 )
adlas 5l Gloye o (guadsyd slaslen Ll Cobs gylen
2l g, a4l el b 6 9)L0 s @ zg; OF ol 71>
g Sldg) lag lem oyl (6 ISz pac aiile)
Sosleez o ool (b)) Saz e sladised
S5 Slas 50 & o Lo ohoe 1 S (ol S
1 L AF Glal b o (G, (DL Loyl i les
S loyd S g Wiogr 00,5 Azl (6,9,L0 leyo Cum
lazgy crl 5 ol cold, g wiad Qlasl s 57 )13 (5590
0L o (el (28,5 O j50 il e 55158 (559,L0 b 9,L0
3,05 8¢5 ol 31 ! (Body Mass Index: BMI) yas o,
Croas digad (691 g0

5 Soslaez byl B1 Sy 5o JI5l s, a e aiged
(Sads ils 53, oled ;) cé)F 18 olKile;l Lusl jo
a BB sles o I3l 5l am ddds VO-F Soe lp el
LGl o glayslly 5 wiselys olsy 5 b <>
bl WHO, 2010) culay Ske ol sb)lse
Pl S3els8r00 il U5 olasi il Cale an5oSn
sladiges ol ploln (rlple Sogie 9529 5 5,20
31 YL el SalE) (o0 plyign i Alisee (laog S 4y o
AVl (b 3958550 ciromm Sl (s 2 50 gekes VO
cdale) o ymlgy oSl (aoyo YY 5l 5WL S o g wojo F
(o S e 2 50 Gselee VO 1 S

(22,0 ¥ 51 35S eyl b ($59198,90) (oo pmsly;eil

doddo

prool Mg B G S G L
51 &,k «(Intracytoplasmic Sperm Injection: ICSI)
(oorlyl asle 6y9,lL alie glayeSl L loye
3 ol SsslsSl 5 o sl sl oo sl ]
Sadeghi et ) wos 8,95 5 Soigdow b lazy Jlus!
ol odygi JSI Gy s @l 2011
W anlp by (Ssglen laaw 5l pan wlgs o (ICSD
Ol 50 a0 i $3g0 gl Ceom 4 |y Laalyd g Wi il )
Aboulghar et al., ) cesl 5L gl 51 o5 olawd & SSS
el 03503 BT Calisee Sliiss aS cawl Jb> o 0p) (1997
Sl iz CobS W Gl w8l mbs
b oad & oy W5 oliee Coltd o 5 (SutdS 5 oloodon
(Aboulghar et al., 1997) ol LLs | ;o p ol CotS
Slae 5l asye Fo-FO yo Loar aloe o8B L (5,9,LL
Weng et al., ) 545 o0 ooalice lazg; ;0 (555,L6 coiSolyl
diges Sy 5l @y s y5b 4 (o e 5)5,L0 (2b5,! (2014
World ) culag Sk objle slojlas Luloly anw
WHO, ) cwl awwly (Health Organization: WHO
9 S0 ip el Slawd Slaslie p daw J6T ol (2010
plrl 6358 sfusSoe Gk 5l Sl s O 3slstiee
iy &S b co Slpai plpls (Pacey, 2010) s4i o
ST JeoSS caz pie o) So il DNA- bl
& ke (Aitken & De luliis, 2007) ol o oot
SIS 1 aasb 2 pa! DNA ol e 31 ladllas
«Duran et al., 2002) Slol> ;5 Coddge pas b a5 wlools
«Spano et al., 2000) ;o )b cax Gloy Goi SYsb
Duranetal., 2002; ) o>, J5s 7l Jlis & chnd glis
Morrisetal., ) o> cns (2955 (Bungum et al., 2007
shs 5 (Robinson et al., 2012) Liw YL ol (2002
W anld 9o e bl Gl ae (Sl (ol cans 5l oYL
J3ls 5,5 9 (n-Vitro Fertilization: IVF) _alfab;!
Lol ol yor (ZiNi €t al., 2008) p ool comsd g
S5 el 5l sloasSTyy i hE YL cledlbl b, e
5 b ezl (PCASRM, 2008) IS, o (s,9,L
Wko » s,9,b crezl o (Barratt et al., 2010) Lg,l s,9,L
yol> Jl o a8 ses e las (Tomlinson et al., 2013)
@ S oz pl DNA (o) b LLS | o (S5 walgd
SO Slaiod 9 )W 92y (SelS )l (casu (e

368/YFA



Nova Biologica Reperta 6(4): 367-373 (2020)

(Vitrolife Co., Sweden) G1°'YS Lis 4 ooy 3,5
42,0 YV sled 570 CO2 b gy basoma S5 50 5 Jiiia
5 am Celo VWA s i byl s asSal oS sl
(Two Pronucleus: 2PN) aiue io 9o soslin b &,5
e oololy a0 Glasy; o)l 85 &0

(Scott et al., 2000) o | > )], Ke g SCOtE (gas 0 105
ogedly slani Gululy 9 (b)) Loz pge 5 £35S S5, 50
ol Joho (orulinaSTh g5 g Oliae dajagiadly ()8
ol 0l plxil p5 Sype 4 pir unaib ol
Olyee b Basho (A a2 19) Johos (y50mliiaS]b s 5 pliie
Olyee b Lo Joles sB 42,9) sk ysemliioS1,3 YO, 51 08
L blske 5 (C ax,0) 0:7 b YO/ aenlinadlp
(Ebner et al., 2001) (D a>,5) 8+7 3l 5Yb ammliadl )3
Qo Y=Y 55, 50 (o) S0 Oj90 4 sl sla i il
@b cble 2l L pberdsn (Sl wd L2l Sl
(beta-human chorionic gonadotropin: B-HCG) .
el S oaalin s (e Gtz JUIH 51 0y 59, VF o
Olye @ ez Jl 5l an ade ¥ s Gl Lo Lol es
31aS 258 53wk Grizren b a8 F s (Sels (Sl
Sk 5l (Sl cvaliv 3l ax Shel> (go55u355 (ols caws

5 shoelsl Gieel S5l ool b oyl (ilog S Cumds

by LSl g @515 o) 9wl bl shinaddy
dslie (5,9)L0 alizs gl ygSE L (Sloye jo oyl (yuileg,S
Galosire Oglas aS wao o las Jguz mls () Jga) ol
laygSl b (Gloye Sl prml (leg)S (ormb e o515 0
o elssgl s ool gili n 53 sS) (555l Rl
3579 soloiser b avalie 55 (oplsisl SoialsSl
e a3 o i ks a5 sl I 45l P>+ /- 0) 3,5
556 L okl Gloye 1yl slaaised o DNA o]
oo Al VO LE eeplsiplisinlsSl o))t
Ol ¥ Jgozr @l (P<ef+0) conl (o penlyipe s sladiges
5 orleigl el ladigas jo 2l l5ee o5 sm0
Al P<1e0) < 1F g P<e/e V) /¥ 55 @ (oo pmlsjeil 5
423 bl peizmen Ll 505 (oo plyienr 09,8 A Cund
223 4z b SbasS; e a5 wad e lis GeK;
st 19335 ISl (o pnls3oSl sladised b aloes,S
5 VIV (P<1-0) VIF o5 & o pomilgzoiins] 5 oo pailesils

YRR PEV-YVY F 0 Lo o8 ale o i pole 45 cngi sloaidly

5 (aoys YV Sl 5eS pppel S) e pplyisiinl
2 Ok VO 568 eyl CLl) o praslyieil gl I
g 2oy Tl 565 b (5998 )00 cipenn ] Je o
s WHO, 2010) wos puens (duoyo YY 5l 508 S o0
W85 1B oy 9550 09,5 1 53 p el leg S Zuandy
Pyl (ilogS (2L,
sl rodglyl (6 5eel S

Y 9y 2 SHb el (leg)S by oy p joliie @
Joill Las b g o St lg glos o byl .oy args
Sae 4 oS il a0 F gles jo (Vi) giwlas s A7
o ;0 0.1 N HCI jo lapY e oy s Cels S
Ol s 4 g 08,5 )18 aido 0 o 4y ol 5 bl ax o F
5O 0 00ld gt 4BBS ¥ Soe 4 g Hhie Ol L LY
TB,) woyo o140 sk (assls b (501K gz amy al o
in 50% Mcllvaines citrate phosphate buffer, pH 3.5,
Ky s S s Gl sles jo aids O Suw 4 (Merck
a0 solital uiles,S s byl sl showsdsls
5 ol pgy (2l Sy 4 @l 3lag ST oyl oo o5 (55
S5y 4 ol bl b aaF1 3 ileg S slls a5 Sl
oolawl b Yy 50 sl Voo 5l Glacgome .l 00 jiaiy
ok (2l g esalive (595 oS Se |
RS YA 7S

el Satigai ileg,S W15 Syl sl shombil 5,
3 oad Si g dgd 6l el (B, cpl o ol eolatul
Junsei Chemical, ) ¥/ Jls | eolazul b lga sles
ools giiwds Ol b (o 50l <5 (TOkoyo, Japan
Sigma-Aldrich Co., St. Louis, ) 87. gbnlsl jo 5 oo
Sl s, (PH Y,0) F/ Setwlosl Jolxe ;0 (MO, USA
[NGIRVIPURP-S V0N T SR UY VUV WA WF- Sl = SO EPARU SV SR TR W
3Bl sles yo s ol L lpY ol 1>l 56l sls jo adids
Jilao 5505 3l (655 35 Sas 3] solisial L 5 Sas
@ oad S5y lap el ol (o) g Gl el Yo
5 ohbe Ogten b HUE Glap el Glsie a0y &j50
b a8 3 ] (rbo b (s S
Pl W oy,

slyably s S e b
5 orlysl el Bl o pslysotin] (oo sl ssS]
=Sl Ghe,y b il 0ol Sl (e Sa (o0 yely o515

S oSy Sae Gl eolatul b g,5 s &,
slSess .ol el (Olympus 1X70, Tokoyo, Japan)

‘o rlyipes) !

369/Y74



Ghasemian. The relationship of sperm chromatin with ICSI outcomes

oSy 13 31y 5 g b el ey S B sl

69kl s slo,giSB L Gloye 5l e

sladiges )3 (ileg S Comdg - Jgux

Table 1. Chromatin status in the semen specimens from men with different infertility factors.
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Table 2. The relationships among different infertility factors in men and in-vitro fertilization outcomes.
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