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Introduction: Despite extensive progress in reproductive techniques, sperm cryopreservation leads to reduction

of motility and viability in comparison to fresh sperm. Scientists have studied different antioxidants to reduce the loss
of viability, motility and DNA fragmentation, because this loss causes decrease in fertility. The biochemical changes
which occurs during sperm cryopreservation affects the plasma membrane and as a result, sperm viability and fertility
are affected after thawing. In ram sperm due to the high content of saturated high acid, cause high sensitivity to low
temperatures and freezing. The process of fertilization introduces stress that greatly reduce its viability and fertility
potential. Different antioxidants have been used to improve the quality of frozen semen which include
methylxanthines such as pentoxifylline. Pentoxifylline can act as a protective against ROS, as well as protect and
integrate cell membranes and is still used in freezing techniques and reduce the amount of lipid peroxidation. The
purpose of this study was to compare the effect of adding different levels of pentoxifylline antioxidant to ram semen
during nonbreeding season on membrane integrity, motility parameter and viability of freezing and thawing sperm.

Materials and Methods: In this study, semen was collected from 8 mature ram twice a week during spring season

using an artificial vagina and the ejaculates were pooled in order to eliminate the individual effects of the rams. Tris
lecithin—based extender was used in this study. After cooling, filling and sealing the samples, they were frozen with
nitrogen vapor and immersed in liquid nitrogen and were stored until evaluation time. All steps were repeated in five
replicates. For sperm evaluation, one month after freezing, the straws were extracted from liquid nitrogen and thawed
in water bath at temperature of 37 °C for 30 s. Evaluation of sperm was performed for parameters containing CASA,
abnormal morphology, malondialdehyde concentration.

Results and discussion: Despite the availability of advanced reproductive techniques, semen freezing is

characterized by lower motility and viability compared to newly ejaculated sperm. Researchers try to prevent sperm
motility and DNA damage and increase cell death under oxidative stress by using antioxidants, which can cause sperm
loss. In physiological conditions, there is a balance between ROS production and semen's antioxidant capacity. Over-
production of ROS disrupts the function of semen antioxidant enzymes and ultimately sperm function. It has been
shown that in sperm, cCAMP activates protein kinase (PKA), which regulates the phosphorylation of tyrosine protein,
which is an important regulatory pathway in modulating events related to sperm capacity and that it makes the sperm
acrosome healthy and preventing its hyperactivity. Pentoxifylline enhances cAMP levels by inhibiting
phosphodiesterase enzyme, which increases ATP, cellular glycolysis, energy production, therefore increases sperm
motility, and energy source (ATP) production.

Sperm motility is one of the main quality parameters of semen samples for artificial insemination. Pentoxifylline
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can act as a protector against ROS, it also protects and integrates cell membrane and is also used in sperm freezing.
Addition of pentoxifylline to sperm increases creatine Kinase protein activity, which may modulate the ability to use
pentoxifylline to increase sperm motility. The researchers reported that this antioxidant could have a positive effect
on sperm motility. Pentoxifylline and caffeine have increased sperm motility and viability of frozen sperm in different
mammalian species. The results of the data analysis indicate that adding all levels of antioxidants to semen in the non-
breeding season increases the progressive sperm motility, but this increase in treatments receiving 1.5 and 3 pM levels
were significant compared to the control group. (P <0.05). The highest amount of motility parameters belonged to the
3 uM treatment. Addition of 1.5 and 3 uM of antioxidant Pentoxifylline significantly increased total motility compared
to the control group (P <0.05). Results showed that STR parameters significantly increased (P <0.05) by adding 1.5
and 3 uM treatment. Although no significant differences were observed between control treatment and other
experimental treatments for VAP, VCL, ALH, LIN, BCF, VSL parameters, by adding these treatments, these
parameters were increased compared to control treatment.

Conclusion: In this study, various parameters such as sperm viability, morphology, sperm motility parameters and
plasma membrane integrity, and level of malondialdehyde were evaluated during non-reproductive season. The results
of this study showed that use of 3 uM pentoxifylline in the extender significantly improved the functional parameters
of sperm after freezing-freezing in non-breeding season, while higher concentrations had less effect on the evaluated
parameters.

Keywords: Antioxidant, Oxidative stress, Pentoxifylline



Olpl oo pole sledrgyy 4yl

Homepage: http://ijasr.um.ac.ir

A

a5 8 Joth 55 I £ el S o 50l gt 2 o oS gy 035381 i

Yoo . e #Y . \ s

A 3l TS 33 e (g B (g
VAN /¥ 03l s b
V¥ S5l s

AMEEVER FA R4 g}:'J‘.'.'L.’- @)U

Slodd gyt b )3 U 5 p sl (S o loyiall dgste 2 b S gy (92938 6 NP o |5 S 585 2 cp s

LXVCCS

presl Sladslo (65l Caled 0 5 2l (slodSlas ¢ Slooks; (S5 Sl cage silaasS] LS oyl (aliSgolezsl il 8

2392 2USE | G @58 popel (Sleos) g S (sl jtelyly S eS| BT lginy ol oS 558y 5T (g2 delllnn (il Bn L3980
Sl g o J) solaios 05 (Sl (ginn Jo ) odlial b atin 3 )b g3 (JUo ¥ BY G :Sibe b 3B @58 ol A g ool
~Osted @l 0dd 405 015 3:5) 41 (J3095Se0 £ 5 ¥ MO) (palid oS gy ilis olaw il bl oaly (sl Cons 4 LIl aiged (635
Ll (5SS mle il )3 b5l Gloj B g esd daomie il o )3 (giled e Jolye (b g gl 1 byl e Waiged AD 03938] s 5
Copmd (Slooi5 355 9 pynl (Jab 8 o Sl (piman 9 0k, 9 IS S 205 3 sine Gl Cage (kB oS 9ty Jgo9)See ¥ g VO (13938
b slopyl (ial5 g olawdly slid (So)lsh i (Rl & prie (el S5ty Jgag)Sis VO (39531 (P +/+0) 03 als 095 &
oo (0 0335 38 4y ol S sy J9o9,Sn VD (139381 (IS glas A5 S35 09,5 4y s sl g30pglle il ialS g oLl (g3sh 0
—lazsl 118 5l ey 154100 gl e EalS g sl (555)o8)50 b (slap sl IS g looss IRl (S o slapially it 25

5 0ad pyl 2 (plosdon 5 S)LSLE s AWl s Slacs]
Nazari and Jass o )3 b cou 1) olewdly olie
93 5l da p oyl (559)b g (Sleodsj 4> (Daghighkia, 2021
YU 3lie cl)ls z98 a sl (HOIE, 2000) 3,5 0 513 b o

2 Sadgied JopudS o8 e 5 gludl glidlnd oy slasssl
G ol cnl g Cal iy plo 4 G (o Dhginw Lis

debe dessl g Ly iall 4 caws o] ol cuwbes
o i wlessl g (gl 10,8 (Dominguez et al., 2008)

DOI:10.22067/IJASR.2021.38267.0

PV KV v IO Ve S ST RV £ < O R W - S Y1 1Y

.

Ao

slessl aul )5 5l apldy e desiy (gjlwo D jolaies 0jg el

lodygl 3 5l oalisl el Joho dlessl (659lid .39 oo o3liiul
o sl 03,5 bl s Giisen (slaglSa 3 aoles | sl
S (6590 Cax (Ui F g dleasl | p el 3o Lai>
Pyl (5,05 4l 2929 L .(Nazari et al., 2021a) cuwl p;Y

K9y g S (o0 (San |y ol e Y5 ()leSS dezxie &9

2Ol oy oy oD ¢ 65y9liS” 0uSuisly ¢ pald pole 09,5 <6 5SS (gomiily =)

2Ol oy oy oD ¢ 65y9liS” oSy ¢ ol pole 09,5 coliwl =Y

[)l).’.‘ ‘OI)Q; ‘Q‘)QJ oKl sdbcg.)}gl O 99.:]9 9 f‘) P9Lc 05/5 ‘)Lg..)LL»I -y
(Email: daghighkia@tabrizu.ac.ir s i 95 — )



http://ijasr.um.ac.ir/
mailto:daghighkia@tabrizu.ac.ir
https://dx.doi.org/10.22067/ijasr.2021.38267.0

1) 5l Y oslesis OF wle ol oold pole sloiidgly 49 pid DA

ol st b B8 i o e plsin ot p gl
Ylaisl g 63,3 lyl 50 o 5l sly 5,5 Bl diged «jguo
s 5l golue polie o oy (sladiges didiges cp Jolie <l il
Camd &y o 5 048 (325 1 3o ol )3 5 bglos paly g8
AA S SRR PICA SRS 4 70 IRV RS E5 ISV VR R
203V g Syl 203V 5 (31 1 )5 Ve S5 ) oS
<\J9J ¥ A L dadls! U.»Lo).w oS cladle u]y.u ua.u.wj
C9L:.w4]9jvébuwM@Lolﬁbuwwvfb‘.&f)mcboliw'ﬁj
A VY Cons & p oyl s (Ll les) Wil adls] L;sl.\,,a.Slu_;;ﬂ
P Jbsu 4 bdy ax dbsye 5 g el LSl ladg) I plaS
sldises (ol 5 (il celw ¢ 3l w9 Jaie F°C slod

ST g slaas

&l 39y gdaw I po gile ¥ adlols 4 adds V Ca gl
Fam b Cob wad jdbge mle gy )3 e 9 485 1,8
ol 808 (6,5 (V45 °C) gl ) 53 byl e b sless]
gl olassl I ey olo Sy n5ad 1S5 alsjo gy 55 ol
sl b (gyle o I35 43 5 03505 bzl ojl ) s sly
 SHloods; S 0 (ol ol )b g Mg gd Al ¥ ey YV °C
258,58 b3yl 2)90 4541 (e30pglle e 5 lap sl (5551800
.(Daghigh Kia et al., 2021)

poped S a3
GeBy ViV G 4 XY °C glod (o diges oliSE 5l
3 s rSee Ve e g (o 2 53 pygesl Vo <Y xVT) 0 (gl
Jsé 5l (Leja, Nieuw-Vannep, Netherlands) sY (so; 1y 4505
(Labomed LX400; 58wy, Suo dxiuo (53, g 03l jl,8 00 p,5
oslawl b o awsliS Labomed Inc., Culver City, CA, USA)
(CASA, Video Test Sperm syl obj)l 655 am0lS pis jl
S s S Sy sl yal)l e & J8lis (53.1 Russia)
Sad b)) oyl Voo Jlis (S sla Shy 5 Soxigy e
(Najafi et al., 2017)

(CRI9SE 9 2088 s52el K (Sleosi
25955 i) §501 555 5l 055 sl el Mo ) e sl
Pyl diges Vo UL divdiged oliS3y 51 o jakaio (pay .o ealitu!
S5y 5l 20 pLL g 45518 oY G g9y 2 09)5 o 5l o5,

3- Progressive Motility

(oot i 5 4 45 WS 00 0)lg el (SLiE @ pleand § (S5
Pl 4 03)ly (aloj S5 amd g 20y T eyl (Ul
351 el Gl 51 (56 glans) 55 b ilod o a]y3 Jobo 5
Al gs Sl s 6ol (Thuwanut et al.,, 2011) syl bls)!
el gty 5 i Sl ol oy Sl bl
(Wang et al., 1997) %45 0 Jobo & plbcusSy slacowl
S0 Blo 1 5l plu dbwgy it AT sla IS0,
S S e i balus) sl (S et al., 2017)
i (] 58y 0 3 b e 90 53 )l Sl5T (la SIS0,
ol 4 e gyl glowdly (lid sand smlins],
.(Baumber et al., 2000) 5445 oo Jobo 4 63 Shos 5 (5)lsl
oo (o CudsS dgae sl (i dlge Sl (liiod I (gl 5>
]35S it Jolds 35 1 claS yome oy iy ol 0 o0z
5 H8) laoiSlee o5 wdbie el nSety 5 (8 Wile
sl Claudgise (il jlleosiud Sl s bl
smdl g Cogis 5 Jsbo [ CAMP clile il el
(Brie_et al., 2016) ssi 0 ppml p> 4l >y
S Jas ROS il 53 osiiS clablboes lains Sl oo yaled o sy
Stephens ) sus Johw slie Ko LSS g cladle cely puisan
Sancler-) was ials |y emwliansTy dud olie o (€L AL, 2013

oyl Sy ioli8l gly Jieadss jd 09Ma (Silva et al., 2018
odlasiwl Ll jd (Jieddgr (555l 50 b S gy g oo o3l
e iulidl |y 7@ l5.e o (Guasti et al., 2017) sg4 o0
Ol pymol & b uSsmy 34580 (KovaciC et al., 2006)
el Canl o yol ol & 398 0 S l,S LiliEl el
02938 Al oy addlas ol Ban g ol S o5 Gl
b 2 B g o 4 oS gty Sl ol iz zolan
Pl sbid Codl g (S o b Shg 59y 2 oMy Juad

Dy 2UiSE 9 dlesl I

g, 9 3190
pll 5,0 ol lig culs oKl jd o diges A
FUY o 80la b 38 g8 ol o Sl e (syglaen )5
Jeteo 51 eolazwl b (ss Jaxe sluds ]a.;l).».s » s J
e Slatigns 255 plosl g b 53 5 4t 3l 53 5 (g 5hene
Sladiged s 9 (ow)p b ST9r90 byl (lise 9 9>
Loy Ve gl peS g depd Vel pin S5 0)S S5) L (e

1- Creatine kinase
2- Total Motility



B 5 bl e ook oy

EDTA ;o) Juo V ol pors & (Josbl 15 Ao yd 93 BHT) L o alsgy
29> b 4885 VO Doy Landiges s 15 039331 185 390 Jgloeo &
ol V Gosi il pledl Gl gy 505 Fands ol VY- exg
Sl S5 logd Jolons oo VU g oy 1y (VU Jgbos
°C U155 dddd Yo ooy 5035 bglsee yoSIB 5 j3 doys +/5Y
2 bdiged jo5 a5 dbdiged (b Dy | e 08,5 1,540
A5 5y Sol osib Sl oSd Laugs siagls OYY s Jsb

.(Daghigh Kia and nazari, 2020; Nazari et al., 2021Db)

Sylel 3aIlT

&y oselcinty (slaodly 3gs ,1,SE D )3 4l ¥ el 2yl oyl
@ Gl o Sloodij oig) ey S5 (S S0 hoyd sl il
GLM jl skl b a5l o5l prbans 5 S'SGla HOST Jgloeo
3 5UT 500 olas Ml o)L JB ,3 SAS (9.3) il
A o3litl (S5 pga3l 5l lyloss :Sloe dumlio 1y 2185

jo e ol ) abydy SLSS 65 e

9 J)Du )‘ [XW) J]).:I a)b F)M.:] L' du..ul.a.o PR RWEVC 593 Lgl.mra).m:]
Oy gy J(Setyawan et al., 2015) 151363 (530S loos;
Pyl S yo5 ialS 5 e ylans 5T 51 eolicl b b aiS’ o oM
ot bl 55 Jgbo Sy pliee Staljdl 9 DNA & ol talS
Lylys 55 (Vattem and Shetty, 2003) wiiS” (S s> gulins]
o GlaSlnl el 5 ROSAS o ol S S5l 50
Dol cpl (0)95 oo & cage ROSus I iy do5 g aily 2424
3 Sles Coled ) g o ShnS] 5T clags 5l 3, Shes )3 I3
&S Cuwl oddodls L (Baumber et al., 2000) 5445 o bap puss!
oelal e o &S )3 osre o ]y Cnjens omedhyshad wlals
YOVich, ) cuol pyl (603 Cadys b laye gy hiass ) o4
2 bS5ty b 390 13 393 LxSsle o b 5 Tle
ol i)l 5l dm o)y dng Jlas M| sddiestio ]
A 50959)51 STy LialS )3 gubo il ald S gt oS Wlesls
Iy sl Caumidg p oabd (S5 il olapunslSo w315 slessil 5]
4 ATP Lus (sli8l Gl il (63 sawd jlpe taiwd L > o5 o
P o 3 g o JBI el Jlisl 5 JB 5 8t CAMP
35 4o lap el o) g Cygmel > Sl (80 N3l a0,
o 3yl 6358md w3l Hlee b ulid S g (Yovich, 1993)

505 1503 P Sy Lo s 55 boloke i385 (s
buwg (A Sutd I g aBb S Y 59y p 0B,
LMDy (DJJ‘;& )) 8dy0 g (onZ‘d e )) olj glop ),;.»)l doyd
pol $58193550 055

ML ol slaosssSue @ 1) (o diged 1o I jgSealS
TV °C (slod 53 ddBd B e 4y 9 Al 63438 SoSSla Joloro 51 V0
9y 1y bl ol jlojlad S G 38 )1 )lo o J3
oyl 2003105 5l b g 0Ly oY (S Lausgs o3l )3 oY
Syl 20> Foxt leiS ) b Cunl S 6 CogSugSue 2
(Nazari et al., 2021C) 5usb duwlee aub yue

\eﬁu.ul by sl Caoden
dl).: A odliiw! Cusla u}n)i )‘ P).u.\)‘ Lie oM Ls’l"))‘ dl).s
Sgemlapla oz Voo L & o mlo 51 Ve UL jolais oyl
Sl Voo it Sl p)5 FIA G9858 )5 4) Cunla
Al & a2 g5 b0 ,5 Lol (Jgaml (o Voo ) Ygaul L jlaite
2 Jyel (ke TYO-YVD 268 oyl sl jls 3)90 (Sjoml )L
Jgewsl (o Voo Canla Jolme (gjamsl Cdlabd 30 9 0392 p,55kS
ol i3 a5 55,5 B s sl )5S
oo sl b slap sl los el Wlgi o (Jgoml 9lo) 5ol
LSL""P)-‘-“" g S Oy pd .M)f b.k,{)wi dLu.& l.» L;sl.haf)ml )‘
o) En IS5 4 g 0ad pygie bme (nl b dgalye I Ly ol
015 gd p sl Wigas 31 Ve L alojl il plorl joliatas il o)
bl sy San S 3522 338 pmwlsals Jobo 311+ -pL L
Ll 465 YY °C glod b gilisSSl j0 ddds Yo odey g 0
“p el 103 9 413 )5)18 oY S 59y 0 (598 Jglone 31 O PL uges
¥ox leiS)5 g p el 200 (5)loud b 03y 9 prgie p3 b sl

35 O Gl S 16 CSng S L

aiall sa site
P5e3l 31 oyl slosid GgmalinSTyy (e s slates
s 3541 (63 iglle hime ccydg0j] ) 3 b 03liz TBARS
Looisly b 5l e oty olie I oadls
gy yobaios Ll yolaie s b (6 S o3Il sl S5t bgs5
slod ;3 93 jldm (55l 09,5y Jaloms 5l i) oo N oy g
bolseo syl dlg) S5 50 Stalg I8 (g sl i Lo Y LYY °C
b 0 S gy €989 J) cS sl Car g g 00D
PP mSoyhem Jlomo ) )b Ve ialojl bl oo

1- HOST (Hypo-Osmotic Swelling Test)



1P 5l ) osleis OF alor oyl ! ool pole sloiurghy s pis  Fo

a0 S 4o )l58 iz J(Gradil and Ball, 2000) 544 o p yeus!
Sy bl 4l ke 5 el S5 Slgioe )l )
Sl )3 oyl o Jsbo § S520 (e Gl s (1581 5 (e
Jenagrad ) col s ol lokiey Calisee (sladisS 55 deoxio g 05U

[etal., 2018

(Kim et al., 2016) 9 o Jsko J315 3 CAMP b il
SIS s o Jiy o 3500 ATP 238l el S8l
ATP Mg (il g p oyl S0 (Rl (55l Mg o Jobo
4 160, o)lS ldae (yisren J(Park et al., 2000) 5,5 .~
S5 syall G sl o plo 4 ebd S5 03958

(sl Gyl £ (5 e) ek S 52 ol 3T i sbans (s 33 S35 B 0 (LSS0 dosmio el S 505 (clo Sy duslio) Jgo
Table 1- Comparison of motility parameters of post thawed ram sperm among different levels of antioxidant pentoxifylline (Mean

SEM)
Variable Control 1.5uM 3uM 6 uM SEM P val
o S NyagSan /b S R Ty ale
okigyi 0.897
Sorin S 24.20 28.00? 28.80° 26.20% 0.0107
Progressive Motility (%)
) 1.58
SSes 45.40° 53.40° 53.20% 50.042 0.0084
Total Motility (%)
L _— 1.64
(465 1 o5 5] eltos s 13 €8 e 17.27 19.38 20.6 10.87 0.5378
average path velocity (um.sec)
N o ; 1.36
(415 1 5i95ue) poftns LS 13 sl a8y 12.88 15.93 16.94 16.12 0.2041
straight linear velocity (um.sec)
N s i 3.17
(856 2 ying Sse) 025 (b e 3 il (Bl oz g5 9 54.66 54.69 53.97 0.7253
curvilinear velocity (um.sec)
e 1.81
(o )pel 52> 33 oions slone 74.49b 82,152 82.49° 81.21% 0.0204
straightness (%)
‘ . 2.06
(303) el 0392 S one 26.07 28.76 29.63 30.35 0.5005
linearity (%)
(rog,50) Bl &8 o bl oy ity 0.12
amplitude of lateral head displacement 153 154 1.47 157 0.5816
(um) 0
(52)osle €8> il 8 14.16 15.35 14.28 14.96 ' 0.7049

beat/cross frequency (Hz)

90 2938 ol 13 aS gy (L)L guwed &S widly L 8l
S o il ol S o 4 oS5y Yseike Ve
(Lecewicz et al., 2019) s wgd pln 13 ] 005y yiw
oo VEYID (39381 o 153,815 1803 (ks 53 iz
2 ol gl 0859, i Sy iol38l el o las] sl ol )
Cumdy Doy aw (mbd wSoiy .(Stephens et al., 2013)
OB W > cuiee Glie (I pizmen g ol Sojgle s
Pyl 059y i S o (RizK et al., 1995) wi (IVF) o)
S5 (Megory et al., 1987) sl Joho ATP pdaws 4y dtusly
Sly e 0358 sbiges CudS (Lol syl 5l (S
S oty (Van den Berghe et al., 2018) cuwl cqiuao gl
el 03)S" Jos ROS ply p3 saiScladbre ylgin Slgs o i
ol (Yovich, 1993) 55 o Joho slic (Ko )l 5 cladlos
Cllad Gnlil 5 glans] (5 ol Sl ca lansT 3l
o933l (Wong et al., 2002) 3¢ 00 (o3 (sloglawnST ]

(P 10) s sime ool Sl (ygis 2 53 bajlesd s Slasonls G b bayuSilyo 2P
ab Mean within same column with different superscripts differ (P< 0.05).

Coed S sy a1 8 bgloe il oo 39381 55k

oxd 03> Ui G ojled Joda 3 el (S sloaominld
ok dan (13938] 45 am3 o LS laodly 3JUT I Juols zuls ol
S Gl el Jroadgiye Jad 13 @b o 4 Wyl 3
oS il (laylass 13 a3l ol Lol 305 oo Uopysl 05y
J0) 392 ogine S0l 09,5 &) Cand V509,80 ¥ 5 V/0 gshaw
Yol & glis by (S syl ol oYL (P<
OaSt (Bl Vgag,80e ¥ g VD 3938 g0 Vge9)Sie
Jloi b auglie 3 S So0 )l gme il el (b S gty
VB gaw sl 4 bgrpe cline ppVL (P +/20) a3 Jpus
02938 b STR yzlly &8 caul o] J1 (S zuls 351 ;Y 909Se
(P 7+0) €8l Julil )lssine yokar j¥ 509,800 T 5 V/0 sles
s VAPVCL, ALH (cbaylb o ()b sre gles a1
oanlie aisloj] slales plo 5 U5 e 5w VSL BCFLIN
B9y w2l jlag 4 Cond dajlogi (39380 L b yel)ly ol Jg et



PV sl sy i g

{Centola et al., 1995)

Yo M0 el &S wins e Lt oyl 51 Jols gl
lop gl (Sloosij doyd Gl el (6l sine yokar )Y 50950
JS3) (P +/+0) 2 I 95 & o L5 Gmshazel J
Jlos 0258l 095 4y Bhaite (Sloossj Gl (liee o VL ()
5 S Jsho J31> Jl 5 51 e o i 3325 S0 ¥
5 Ogel 5o 5 86 Sl o Joaly o8y o I cely g ailis
boad lo el (Sloosss Gl sl cnl 9o pyl 9y
b zebs L o5 (Yovich, 1993) &S e ansi | el oS5ty
Db Slgen

a
| | '

(o]
N
)

0l dlﬁ’r");”‘l EW-SN
g1 o1 01 01 O
H~ OO 0 O

1 1

viability Sperm%
a1

onN

N
[ee]

ORIl 5SS g cllad Sl oyl 4y (8 S 5y

Banihani ) s o yil3sl 1y oyl S o0 ol yol opl s o

.(and Abu-Alhayjaa, 2016
S sS 9iiy Y 909,50 ¥ 9 VD gslaw (39381 adlllas (pl >
A S S5 g 0k Sl g Gl el e @le
sl (o35 oS oo (9381 ol o & s S b b oS
S (e > S 20 sl el Gl 3 sl (ukd oS 5y 9 (20281
5 YouS yicmen (Lecewicz et al., 2019) cuol 3815 ;o i
P b o S5 8 WL S N IS oiKen
Sise 13 o 5 (o yplsiol & Mo loye  Jols (slaaiges
29 sl S 25 (e dlin Mo JB (hal 8l sl Slg5 oo (ol

1

Control 1.5 uM

3 uM

Experimental group...

WS 5l e slop pl (loods; p cyalid oS gy JA,.S\&:JI 51 ookl 1=y UK
Figure 1- Effect of using antioxidant pentoxifylline on sperm Viability after thawing

(¥ JS2) (P< -1-0) s5m Jy5 055

Plasma membrane
integrity%

5y o] ool clie s ppmol slesel 51 L8l ot i
il ool U1 51 Lol golis (LUCIO et al., 2016) 5 o

._40.
430 A
Y
=20
3
310 4
3

0

Control

é’xpgrlmental group
alojl 0,

3 uM

JLASG‘ )l o L;th).uul clid CeoMw » u..l..ﬁu.»s}..u ulwlwi ool ),\ —Y J&M’
Figure 2- Effect of using antioxidant pentoxifylline on plasma membrane integrity of sperm after thawing

Slgs 0 ROS (YL zslaws (Zhang et al., 2019) 53,5 b gy
Slooksj Sl Cage a3 g 0d p iyl DNA ol o

o Jyaze laixs Jﬁi.&ﬂ‘_gbdﬁllo &S Caol ool lis ladss
5 boluwg S cops ol wlge s Gamlisly



1P 5l ) osleis OF alo oyl ! ool polke leiurgyy 4 pis PV

5 SOD (slow 3l Jodw el cpubd S o8 03,8 o)l8 (Sancler-Silva et al., 2018) 355 p yuul
G225}l Juols gols (Ranjbar and Baeeri, 2013)s45 0 CAT ROS ,ly p sasSclablee g Slg o uid uSsiy
Elo dged & Yg09)Sue ¥ (139381 a3 00 (Lt ¥ S5 )3 5k @ (b S gt & ol Sige &5 35 ()1 (e S Jos
2 Gl GemwlinSTy b bxe bl cely sleodl I S e G (omolionSTy 00,8 cdlyd pigiMe boolyen b g (oles
D9 c0 digel 09> dBge solbian D9 pigMe 0AlS CBl)d 09) I a8 gy sxe sk
4.5 1
4 -
= - 3.5 1
g4 %]
S 5, 25 -
EJD 2]
<2 15
S 4 1
0.5 1
0
Control 1.5 uM

Experimental group
ialejl 09,8
SUSE Sl s slawdly 53 3250 25105 gl (i g2 oebed S 958y g1 5T 3l oozl 51-¥ JSUd

Figure3 -Effect of using antioxidant pentoxifylline on seminal plasma
Malondialdehyde after thawing
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Figure 4- Effect of using antioxidant pentoxifylline on abnormal sperm after thawing
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