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Extended Abstract

Background: Over the past two decades, there has been a growing body of research on the effects
of nanoparticles on semen parameters. Nanoparticles are molecules with dimensions ranging from
1 to 100 nanometers. Due to their unique properties, nanoparticles have attracted significant
attention in biotechnology, medicine, animal reproduction, and veterinary sciences. Their high
surface area-to-volume ratio increases reactivity and enhances their ability to penetrate biological
tissues. These particles possess high chemical stability, allowing them to remain stable under
various environmental conditions, and their nanoscale size enables them to cross biological cell
membranes, enhancing cellular efficacy. Zinc is one of the essential elements influencing sperm
health. It plays a critical role in sperm viability and motility and affects protein metabolism,
nucleic acid synthesis, and sperm membrane stabilization. Most enzymes, including carbonic
anhydrase, carboxypeptidase, and superoxide dismutase, require zinc as a cofactor. Zinc's positive
effects on semen quality are attributed to its ability to enhance sperm antioxidant capacity, thereby
mitigating oxidative stress caused by excessive reactive oxygen species (ROS). ROS are highly
reactive, short-lived molecules (10°-9 seconds) derived from oxygen and characterized by one or
more unpaired electrons. Due to their unstable chemical nature, they react with nearby organic
molecules such as lipids, proteins, and DNA to achieve stability. While controlled ROS
production plays a physiological role in key sperm processes—such as motility activation,
transient adhesion to the uterine tube, capacitation, increased sperm activity, acrosome reaction,
and sperm-oocyte fusion—excessive ROS levels lead to oxidative stress. This stress can cause
lipid peroxidation of the sperm's cytoplasmic membrane, acrosomal membrane damage, DNA
oxidation and fragmentation, and ultimately chromosomal abnormalities. Zinc helps prevent ROS
production and defective sperm and leukocytes. It also exhibits antioxidant effects by inhibiting
lipid peroxidation and reducing antisperm antibody levels. Oxidative stress in sperm is associated
with accelerated oxidation of cellular components and excessive ROS production.
Spermatogenesis occurs in three sequential stages (spermatocytogenesis, spermiogenesis, and
spermiation) in the seminiferous tubules. In birds, the duration of spermatogenesis is significantly
shorter than in mammals—approximately 25 days. The high content of polyunsaturated fatty
acids in avian sperm cell membranes renders them particularly vulnerable to lipid peroxidation.
Therefore, maintaining a balance between ROS production and the protective function of the
antioxidant system is essential for proper cell function. The predominant polyunsaturated fatty
acids in avian sperm membrane phospholipids include arachidonic acid (C20) and
docosatetraenoic acid (C22), making the sperm highly susceptible to oxidative damage, which
can impair sperm morphology and reduce motility. It is believed that this is a major cause of
fertility loss during semen storage in birds. Some metalloenzymes (such as lactate dehydrogenase
and sorbitol dehydrogenase), which are important for sperm motility, may contain zinc in their
structure. Zinc oxide nanoparticles improve acrosomal membrane integrity, preserve membrane
health, enhance acrosomal function, and positively affect mitochondrial performance and its
functional integrity.

@ @ Copyright ©2025 Lotfi vafa. et al. Published by Sari Agricultural Sciences and Natural Resources University.
m This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute

and make derivative works for non-commercial burooses from the material. as long as the author of the original work is cited orooerlv.



https://doaj.org/toc/2676-461X
https://orcid.org/0009-0008-7066-1214
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

Lotfi vafa et al.
Research on Animal Production, VOI. 16, ISSUE 1, 2025 .........oriritiit e e e e e e e 156

Methods: Semen samples were collected twice weekly for five weeks from 18 Bronze turkeys.
After pooling the samples to eliminate individual variation, they were divided into four groups.
Different concentrations of zinc oxide nanoparticles (0, 50, 100, and 200 pg/mL) were added to
the semen extender, and sperm quality parameters (total motility, progressive motility, viability,
membrane integrity, and abnormality) were evaluated at 0, 12, 24, and 48 hours of storage at 4°C.
Results: Significant improvements in sperm quality parameters were observed at 24 and 48 hours
in groups treated with 50, 100, and 200 pg/mL of nano-zinc oxide. The 100 pg/mL treatment
showed the best overall performance in maintaining sperm quality over time, while the control
group exhibited the lowest performance. The addition of zinc oxide nanoparticles led to
statistically significant improvements in sperm quality parameters compared to the control group.
Conclusion: The addition of zinc oxide nanoparticles to turkey semen extender improved sperm
quality during liquid storage at 4°C. Among the tested concentrations, 100 pg/mL demonstrated
the most effective performance in enhancing sperm quality parameters.

Keywords: Antioxidant, Oxidative stress, Qualitative parameters, Reactive Oxygen Species,
Storage times

How to Cite This Article: Lotfi vafa, V., Mirzadeh, Kh., Tabatabei Vakili, S., & Kazemizadeh, A. (2025). Effect of
Zinc Nano Oxide on the Quality of Turkey Sperm in Liquid State. Res Anim Prod, 16(1), 155-166.
DOI: 10.61186/rap.16.1.155



http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

VEF /Y oyl [pmd 3l Jlo (ools Slids (sla iy

(6 s o 5 530908 e oS

g3 Ao
aalo bualpad 13 (ygolBa: o sl (S (Slacominil B 2 (59 )seST 9L 5T

iba‘}g«‘é‘s L‘J'ff‘" 9 ’LJ.;Sg u.?uot:b @Lo A bb‘j).ﬁuo Jg‘l& 4‘155 ‘:V.H g

Q‘).g'l ;)|9.m| (ol i b mlio g (55)9liS pole ol&usly ‘@‘A:- zlo g L_f"b pole 00l ‘s"b pole 09,5 Al (swlidyls’ wyiu’»b -\
;Ql).g'l ;)‘ybl ;Ol:.w)'? A;‘MJ” é’.h“’ 9 d)'),bﬁf la5h: olKuisly ‘_ﬁl.xsl @lbo 9 L_f"b Fﬁk‘ 00l ‘L_f"b Fﬁk‘ og)f ‘)w‘b -y
(mirzadeh2019@gmail.com : Jgguw ot 53)

Oyl il liwjed mnb mlio g (55)5liS pole oKl ¢ olis mluo g (o pole 0uSiiily (ol pole 04,5 ‘)L,:.sl.s’—\“
Oyl eilgal liwsed (rub mlio 5 (55)9liS pole olKuish ¢ plie mlio g o pole 0uSuiily ¢ ol pole 09,5 (68> aisgal yils —F
VYAV il G VEY/FINA 2 il g o)l VEY/014Y redlys gl
VP2 1100 raio

b g 008>
03l b ola g0 &l)350 . aslodgs (e pole (sl yial)ly il )33l ol Bl 3550 45 lisions I (gloailsh oo dnld 4Ll amd 3 ;5 18D g dosdo
S mald pole g Ollgs Jroddss o S5 «(65905SSan 0 1y g BB Clylal s 5,8 & pazie (oles Jdoas gl L itud jiegl Voo Y
Ol 98 o0 Seiglon Sl p> jiie Sois Ul g sy AiSTy Gl el & W) (VL e 4 aw S S L Bles S Gl 35
5 o)l 2als oy yeiman 9 S Lais | 595 (g gl il Lo baylyd iy )3 Sl &S At J3y55 01 2Vl (alsend (bl 5 3
ol 59y paite pyeal oMl )3 IS0 g wan polie ) (S gl Jshe 3 s (IS BT 038 s9e (Sdam sladsbe sLid | Wlgi e 25
oy 5l 1251238 o0 36 ol (Li Conl 9 S5 Sl ko (g2 i 32 9 205 el Sy25 g (Lo 03] )3 (core UAE (59, paie
Ol U9 b glgice |y (o bS5y e 1005 Lo )5S BS lgiedr g9y 4 jUgenmad SonuST g 5 iy (S90S Gl SibnyS alez
Jib cladisS 515 eps (ROS) (sl b (cladisS 1o 5| g 55 5 o3 5lagmsST oyl ptsle ey oyl g1 5T il il )5
Oyl e b oo 299 b g Wlodds st ST 5l 48 s 3T (cla JIG0]) 4t 4 Glaio (45l A=Y+ ) obisS poe b i8]y L5LQ’EJ9§J9° OS]
sobme T celogSse 4 Jolate el 4y yiges) elyr el bl Llord S5l s & Sipde Lasibo 355 igySU &Y AT 5 oads s
ilo p iyl 53 (bl (sladlg) 53 wae (SSel s B el )3 LROS (gous ]S Mg cdly 3 S (oo alos DNA 5 bn(yuiy i sile
Culan |y Comgsbp sl plesl 5 (cagio ST (2Sly ooyl Cdlid )3 QR (oAb 1)l o) g @ p sl (SIS (Sins S 25 il Sl
PYC{KWIR S IRVIC I RSP TN PV KV INWSC) [ [ JOSP- P PR L;l'aﬁmflgjl 51%3 5l @l ROS mlaw a5 ol ol (S5 (gm0 3l .08 0
2939955 S iab Coleg )3 9 DNA 4505 g (pgmolinnsT (093951 (Ui ol cp ol (oMl (LS (S (igunlinnS]y 422000 (G0 5
9 S OgmalinnSly Yoo b pized S (0 S gl g (SlacunsgS g bap pal (o8] S8 i 5 | g9y pais 9ien el
] mionS] € pus I35 L &S sl Llotyty oyl 53 55T (il sl ST 5T 31 gl oyl 5 (sloel 5T s yinlS
S)bre )3 (Oogmlesssl 9 F5om0pesl ¢35 gimgile ) (Jlgie dls o dw (Lo 53555l el ccanl Laye (58T JUb ladisS d> I i Mg g (Job
el 0 slassl (Y (g a5, VO Ly i o sl ol failinny 1 50668 sl (055 53 5555Le el (loj o 3 00 ) iy Slvp o]

slie elasdoind 53 elsl e Cyn slotul (YU (clgioe 5L azils 39 g ol Slan) 5] winw LrJa_ral:x.a .\)S.Le&; ROS S5y Cal
iy st 9585 1 o ol (5] 45 5 (62,5 YY) sl S 5038553 5 (05 ¥+) St o B fS e s
SlSY ko) laes 31 gllie 5l By & Caslonds (5155 .l B0y demle (gilweydd Job )0 add sdalie (g59)b byl ol cuws I Lol
O3Bl o (59,1 G k3L 93 Sl Lo )3 (69 (59l a3 I3 sl S5 (Rl ) (otee A &S (LG9 )0 Joiaryge 9 UTgyemd
A Jsks 638 5iz0 3,8kos 51 20uST 96 (l o 398050 939,51 10 2 8as dgute 9 L Codls Lok s 9 00 9o STyl LS (S Lo
9o ol 3o (S )bSe s g 0392 135

SRS b oy bglseo 1 Ly Wndiges 8 Splocl aim O cidedy g i 4 4L 93 Bronze turkey sl55 oygelisy dalad VA 5l ¢ nSeiges 1 gy 9 dlgo
039381 048’ 58y & (il oo 3 £,59)Su0 Yoo g Voo e o) (59)0umST gib Calisee o0lde g 00 pasns 05,5 ¥ dy (63,8 I3l 438, o il jslaied
Joyd g Lig oDl duo > ( Sloods doyd 0 gy i (olin Moy (IS olin Mopd) pasl (&S sladsuil b 3,S Ble ax 0 ¥ Gled cou g Al
WA gy p (Gl FA 9 VF OY o) (gilwo i d clises (sl 50 ((g)lunls

(S0 0ligy i ( JS S5 o3 b b3l 5 ad Juols (69308 916 i o )3 5 9,Ku0 Yoo g Ve e zolaw jl odliul b gols ol sai8L
ooty e 50 )59,k Ve Hlow cuily 00 )Y sladsuinl By (o) gxe I (69,0 $U el FA  VF 5l an cglial 5 Lie cod
S5 ol j1 o Sdes o iomly Gl el jles g o> (LS (ygelBs: oyl (S slaaomil 8 55y 2 095 il ilwepdd loj > Gl (b )3 1) 5 Ses
o & G ()l gixe gls el ceelio YA 9 V¥l iy 90lBas p sl 008 8.8, 13 (g9,0mS] gib i gglaw 0938] aS” Waly (LS bS04
A5 ald Hlewd b duslie )3 ygelBs p oyl (S ladoninl B 50 Dy oo 9 A Aald

Voo Jlaie (3,8 8Ll 5 auise D (31,5 le 423 F (lod) wlo el )3 1) (50805 p sl S (sladorionl b ¢ 59)umST g 3938] 1§ S AN
134851 (3l on 2 py55ySem Voo g Voo B cyh) o ks o 1y 2,Skos (st el oM 3y > (s yien] b o 3 o530

iy

OiaST Jab sladioS ¢ 218 cbadominl 8 o g 5lwo pudd (sl o qulinnST o il ¢ ylaus] ‘5:_,1 ‘_5.\9‘.15 dlbb)‘9


https://doaj.org/toc/2676-461X
https://orcid.org/0009-0008-7066-1214
http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

VOA

o3ljsablS (el 5 LSy Sl gl e s oy i) s
ale ulys 3 (9aligy pyl (&S (sladominl$  (59)3ST $U b

oo e g Sy gy (JuSTy G0,

(Sikka et al., 1996) 395 oo o yauol (o Johor 3205 osno]
o cdale ) gldlpe o glasel G pyl Jolo
bialS 3155 5 (LPO) gmliaslyy el o il oo
b el (Splie Sl 5 (Sl (ip)lb S5
oS sl 4 5l pael S 6ygl3 2yl ol pena
Bansal &) m)b 2,5 lie & Hbaylus] ol
(wials el bylanst 51 @dly > (Bilaspuri, 2010
bylyd wgboo Al a0, (siloled e g Bl
ool CuisS 9 S o oS WS (o Lo S |y ok
Cuol (o)l $b (5,5l (Nazari et al., 2022) sqi Laas
Loyl 251 Jsbo 52 p sl (5l 4 (Ssdo SoS Wl 0 oS
Gl il eede wlge byl 45 4,81 il
oS ol S8 51 sl paie S (49, (@l 2021
cpl 1 3151 el JSGnly ply 5> oo oauiSdadlone s
5 0515 Ol 3 ot Sl LI (o Slowdly )3 paie
o= > -(Powell et al., 2000) 5,1y p ol yilegys” s
CbSL edts b)) g 80 ity 59y oS polie
lisee (lipl S )3 ot A (imen 9 3 (e
dge cblix 4 g9y paie (pizmen D) (il sLié
Syl Joko e 13 392 30 DNA (ileg 5 b (553
Ja,»yw[;nd)”bblzq]d]ﬁ Lm)lr_&u&lby94§.\5w
.(Balasubramanian et al., 2010) cuwl (5)9p p sl
S Olgsdr jeboimen 9 Ad) Gl cage (590 gb
JoMdy g oo (Genl oS b g 2L ySbas Jale
owlabCunj 5o (Swian et al., 2016) sgd 0 adlis
e ol cel alpgl & cusloss ()55 Jreddes
[(Falchi et al., 2016) 545 o0 4550 (5)9,L 900 9 p sl
SooylS (ol bl i 59y ST )3l
el glge 5l ge bl g oS Coew b (Sbpcun;
3 glen 5l lwe 2 sl S3e sy S
o3l b lyd b awslée > &lyd5L (Torabi et al., 2017)
Nel et al., ) ey o olis 1) gladlogms ol 3l Joono
Slso 3 @YU 358 Jeuilly & sy 5 4 5 (2006
il oy aST lydgL (Suri et al., 2007) )l (S556)0u
Hlg o, alal eple & g5 oo &S diwd (S1)3950 dlox
ol pypul g9y & adlas (ar )3 ol dide g Cute
o5 (Barkhordari et al., 2013; Isaac et al., 2017)
5 (Shahin et al., 2020) .5 (Jahanbin et al., 2021)
Oldllae .ol 04 oaalie (Heidari et al., 2019) siawoS
Wan Coow pln )3 69y (2besd oaSchablxne Sl )2
deolandolSw Wl Glbwis goyb pas Gl b
Cool bwg M w5 Mgl mlegll
Caolodls lis 1y LROS (s,l,8 Gua g (59, SliwmST 5]
&by (Razavi et al.,, 2019; Hajjar et al., 2020)
uasuie U C8)S Gyao pols imgh wldplul Gllas

EPXER
BN ) o9kl dbml )3 4135 515 ore Jalgs 51 (S
(Kazemizadeh etal., 2019) cusl Jlad ) 5uST sladisS
929y eS| pbdr (uS93l)l L (sjlgm 055 Clagage (olos
o 9 039 (J9g0 O2 4 diajls guuiSul (my Situn
wiler o) slacdglio (3T (392 (53900 2929 L S0
L g (O-2) seuSlpgw (99l (OH) JeuSgyin JIS03,
U adshe jlidlo 5 5Slas  (H202) 2081 (5950
Ao ) jlad (B pme )3 1) 0455 dgge Sliy 5 035 sike
Comd & BNy el clie (Najafi et al., 2022)
gledlne o ladeal Sl gpi0k5 palie gl ¢l lustiny
I OT sbagdstnd pie a5 ABb e aled Wew Lin L
Sl g gl sl wle glosis s oy (sl
J(Cerolini et al., 2007) was> o JoSuis S gill 551555 90
OB Sl 1 a5 (gnlinnSTy 4 Cund (BN oyl
oSl 3l o i pslue sl b Jolo )3 sl
WSS oS lis oy el plis ey
DNA 5 S5 dbnl 5 Laspl cslocalled sl
9k Ol GMeS Sl Bl )3 g 0ad ol (sla ok
.(Rosenstrauch & Friedlander, 2007) g o
slp GYsb e lp el g pld eyl (35080
& $9po Sl gyl (oguae il bl (39l Cumre
5 S le 423 ¥ slod 53 pyl (350,55 L

Claculd 395 0 el & 395 o yuso o (13,5 Moo
295 ol by el g ond cibgie lop ppul (Splie
ol a8 amd o lis by, (Bailey et al., 2000)
I oo sgae mill Ghg) > ek eyl Balitl
VO-YY) obsS" (slaoygd ;3 dyw Cyguods o (g3lwopudd
Silwoydd 8y93 Ll b (Jy sl phlSel (cele
Blesbois et al., ) 35 oo yidlS jlad joudo iyl (5)9)b
Cglize (sladlspo g gyl (s3luopid suld )5 (2005
(ROS) 551 Jeb (slodisS (53855 5 5] s oozl
5 led ST dbol coge &5 Ngbe My
CapdeS (oo 9 3980 p iyl (SLiS aw > Sjgl
b ) dgng ey &y 28l s LS 5 LROS
5 il lgil b il o 45 Canlonids iy gyl Aix
DNA 5 e dasid ogadas () slasSdgeg o
O rge B JgSdgeg Slo (nl (13905 08T 5 03l (1251
Dol 3,550 59 )] Sy 31 13 g gk ) guilass]
S oSl dlwgay gl (5locsy 5 LROS
2 Ol b 3Sdas gyl Jobho (Slooki 13 pre Jole
Slcuwl M8b o ol lbestie ¢ Ade p3d lejide
3fdes g Bl g9y dlexsl g (gilwopsd I Jeol
Pl oo () gl Jiddd Sl oo gl (sl S5l
Loy ¢l )1 pes) u.ml); Ol 4;0)94 L:.u/w UJL::)M: Jﬁmb
9 Silwdpw C pods et sl (g 38l e 3lAS
Gl S O‘ JMde O 9 639 4;;..9\5 &4
(JowS )0 uSlpsw s (Bilodeau et al., 2000)


http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

ALY

0303 abslS” el 9 LSy Sl dlo odljye Sl dBg i) g

GLla b us e (5STen 5l oolaznl b g ond [)I}.’.Bi Caduo
293 s olejs 5
WIS 9 (B9 @)l 4y

Pl 5SS car bl pbsl plojose
ax YO U o Pl lod g aib edlawl KidoS'sy ptuus
)55 g dod Ve U D o ol cugby g 01,5 il
Jols (23)55 4alyy g 05 plol B pansS sl lawg
by o dyge5 09 (ol celu VF g SOl el Ve
e plosl Yl slogl 3 (8
byl syl

2 S Oygods g oligl el sl g 6yl
(3 095 & g o Jgl )3 «Cug S Iaygeldyr a0
Ml 4B 5 oy Sy S e bl Shgs
Cawlodds 03y5l V' gl jd 0diyy

Table 1. Ingredients and composition of the base diet

VEF /Y ojlouis [pmd 3l Jlo (ool clados sl yingss

Opaliy pypl 28 clbasinl b gg)nmmST 5L LT 255

LS9, 9 dlge
ool bl Joxe

Soppld Slasiss ol jo olo A ooty Limgdy ol )
b @lie 5 55)9liS pole ol (Golsn b olKialojl
8 )Splsl jlsal (B8 Jloud (5 ytaghS V5 )3 ably b jos
A g 3Lwodbl

Slgo b s csloolsy 5 S Tatl s 3,5 51 e

Lo byl g byl 5 gditand oaiiS Jgders
Cidody o yoxiy g 50 cdblio LMD guliiunsd 0055 Jgaedud dlgo
Hacorgvel g )l bggelda: 39)9 51 S a3 plo]

ab oy obond SlS 5 g (Slhed dlge =) Jg>

Slde herd oS 5 Loy Shgs dge
Value Chemical compounds Percentage Foods
2855 (PsS5hS 5 A8 6kS) 55 61 &
Energy (Kcal/Kg) Corn
12 (1053) pB- (S5 11 Sl
Crude Protein (Percent) Bran
0.83 (142,3) amlS 3 sy
Calcium (Percent) Alfalfa
0.36 (2 )2) s 9 »
Phosphorus (Percent) Barleycorn
0.18 (0,2) A 1 :
Chlorine (Percent) Soybean
0.13 (42)3) 2o 13 S
Sodium oysters
1.2 =
Phosphate
0.1 O
Baking soda
Sed
0.25
Salt
015 Oege
Methionine
0.25 ) eling JoSe
Vitamin supplement 1
0.25 ¥ e Jose
Vitamin supplement 2
15 Cfé‘ﬁ)
Qil

Mol 3ol ¥ev v By cpeling p)59)She VO Ky (poling p)5 oo ¥ E ppoling Mol 31y Voo A olig (Jallign solg 100+ (g9l 05> p,56kS 12-)
B (g5l 0y )OS a9 By (yeling p)S5ySa B By p S ko 00 Bs (yslivg £y ko VA B3 (yslivg pyS o O+ By (ymslivg p)S s VIB D3 ysling
S pgd S e IV g p)S o Y esgy p)S ke MV 1 iSie p)S e WY il p)5 Lo

1-Each kilogram of the diet contained 1,500 international units gU) of vitamin A, 100 TU of vitamin E, 4 mg of vitamin Ks, 25 mg of vitamin B2, 3,000

U of vitamin Ds, 7.5 mg of vitamin Bz, 50 mg of vitamin Bs, 1

mg of vitamin Bs, 5.5 mg of vitamin Be, an

50 mg of vitamin B-. 2- of the diet provided

50 mg of iron, 120 mg of manganese, 110 mg of zinc, 2 mg of iodine, and 0.3 mg of selenium.

0AiS 58y S lu (gl L0 3)80 (ol Dlge STST ]

oo 9 09 Jiomd 9ily g pogate 287l edlinul L
b eadosls )8 (jen 59y 9 bobee phail )lgd jhatecl L
NI 35y i ) 4 g (S 5 o aisygn S
eSS oS il ax 0 ¥ (glod jd g agg osdip el S,
039l ¥ Jodo > oaiiS 38, 55 ool 390 dlge i

Cawlods

ooy oo 9.3)5 9 (2] sheows gt (o VO 9,5
o ¥ gilp oSy s ((Blo Sy o 9 3)) 9
g ylaios] ¢ Jwy CASA oKiwd wgSuwg,Suo
O gl

2SS 348, Calw


http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

\$e

03Bl el g Sy SLLLL o w3ljyme b dby (i) 42y

ale Lulyd )3 galbs: p ol (S (slacortil b (59 4081 36 5T

(Tabatabaei vakili et al., 2019) ;j5al8gs o (g3l by (sly oddp ol Ko,y Joloro bS5 -V Jodo
Table 2. Modified Ringer’s solution composition for dilution of turkey semen

Il lads 0liS 3.8y (glin!
Amount of components Diluting components
6.8 gr e 3,15
g Sodium chloride
1.73gr peslly I8
Potassium chloride
0.64 gr S
g Calcium chloride
0.25 gr e g
Magnesium sulphate
2.45 gr e SLoS
g Sodium bicarFonate
1000 gr shie o

Distilled water

Loy ol 3 85 58 (Dbl 390 XF e oleiS) 5 L
Olye pygie b odysian (She 4nl g po b (slap
Tabatabaei vakili et ) us cpus oo olowdl olic
(al., 2019
oyl (Sloosij (23,0

0395 (il S5y ) dhewats (03]
{5 2 2.5 VBV (i 5, Jolis o] e 5 8 gl
P35 V) ek St g (3 )3 )5 V) (eS8 )
Sy Cams b 0ad3:8) (o« 2bjyl sl ol (2 5
by oY (9) (w9 20l (959, il SOy L
Shoome abodly (hyuS asp YO aely L (6,5 oY
Voo JBle hjled b odsj slap ol duopd (b Siis
Foslimal LXVee s oloiSyi b 0oy Sae 2j 53 oyl
Widgy wB)S5 K5y &S plap el Adplsl cwynl o)
03,8 o |y K5) & (olap il g o) slap sl lgica,
Tabatabaei ) sus 48,3 Jlas )3 0340 p yuusl (Jlaisdy clidgy
(vakili et al., 2019
Pl (S 3998 )90 (6Ll

Sdsise laglmal oy wyp Gl

Ml o 3> paowl dae Yoo JBlas e b oyl
|.\> P cuajl.: - L» L;’L(bfn)w‘ ‘Jval.w as o.\md).mic_is)
ol pd g (olgd pd wdygiamn PO olgd pw 0ld
Npdie 4B)S Jla5 )3 (glomal gl slap el lgisa,
(Tabatabaei vakili et al., 2019)

3 o3zl L 5 (VF a5eud) SAS Jfjéle 5 Ko L Lnodls
@39 o9 Jloy bl el jl iy 2508 5JUI GLM )
a9y 9 Shapiro-Wilk ;yge;l 5l eslicwl b aiolojl (claosls
2545 45,5 L3 9051 5,80 UNIVARIATE

Yij=/.1+ T,:+€,:j (\)4]0)])

:Ui » oS
dlﬁ)‘.o.u )J‘ :Ti c‘),«i»l.uo )JI =u wialio » )L\.O.A :YU )

S5 diged g oy
Bronze sl jgel8s; dshad VA I oolitul L ol )b

s oo )3 o ygaldys dplsl (Sale Vo ) turkey
Slldiges L aacle dian ¥ Gdeds g oddodly gy
Slule Ligy il oolawl b diam & dedy 5 diin 0 4L Y o
) S5 d)ﬂéﬁ?_@i&‘u’i@

g Jitie olSiolojl 4 lagygelden jl ol (5pglger (o
Sl oo ) sglateas @al Lol (S bglses I
9 BAS ol (5)lon 09)5 ¥ 4y 5 0l (gilu3S) (90,8
Voo e e O i) G9pheaS] B il ol
osiS 38, & (ke P9 Yor g 5955
69‘9 0l (33 o &S calizee LSL‘”Q[‘} 50 A a8l
2 Oygods (Gl FA XY O Gav) ilejl clales
LS wyy o S (gldssanlyd ol )8 ilw 4> 3 ¥ sled
b slop el 223) Jols ol (S gladominlp o))
Sl dopd (Sleodij doyd wlg) sy 9 J§ S 9
b plosl (oo slie codls 9 (59589
Pyl (S el 3 L)l
o9yl (2lie 9 SS ali>

09yt S 25 9 JS S 2 sladsmil b byl Gl
odbodl> )5 oY (9) oAb 3:3) (e I Yy Sue iy dlap ]
09y sy S 205 g JS S o A 02ld gy Jo lawey g
o9 4 X¥ e+ ledS )5 b (6)95 9SugySee i oolial L
Obpled gl Vov haad oMl o 53 g 0l b)) enta
(Tabatabaei vakili et al., 2019) L
o ol (lowdly cbis Codw (b5

09o5] 3 g el lowsdly sl cuodls b0l sl
6055 (gl ol 15 03l (HOST) Sigousl sl p55
&l x5 )lB o wies gl glewdl Lis gl o
e Mginw 51 4 o Hlisl 51,5 (HOST) Kgousl gl
odcanl olewdl lis b olappl 29l 0 p)gie
Sy )l e BLbl o1y (el il (5,045 LUl
Voo b e ladiges g )See Ve gl ol ploxl
P Slyis madw p)5 V) Sigeul guls Joloxe sty Se
2 Jowlidee Voo Ples ol JLES L O i e N -
Sl 423 YV slod )3 9 bybee (PH=V e )Sols
95 O 3 oyl o g A5 (6,1 Ay ¥e ooy
S)9 D9 pj g Mbodl> g JoY L g 4y oY


http://dx.doi.org/10.61882/rap.16.1.155
http://rap.sanru.ac.ir/article-1-1469-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.155 ]

3Bl el 5 (LS5 U o ol LIS g (i) 1oy

it} VEF /Y ojlouis [pmd 3l Jlo (ool clados sl yingss
& Cod p oyl 029y 0 9 S plin p ()b dme glis Sy g g lo
abesls pls L (P</:0) dpde dald los sy 9 JS S o0

Voo o g3 ppl S5 ol VL oaB SNy (69,008 gL il gglaw Bl 4 bgye @l

ald slas )3 oliee S 5 9SS p)59)S0e e sbaplej (b 5> oxg)tn 9 IS S Loy

oles Jsb Lili8l b wims o oyl ol IS 50 b salin Oibot bt .Culodd (5155 ¥ o ¥ Jed> pd (gjlwo piD

oS jles plad )3 (o Cpgody prsl S8 plie Voo g Ve D0) Gl g (938w (L
(p<elo0) bbies sl colo YA 5 VY (slaple; 5 (55)3T 5 (259,50

sl by o S b seliy pal IS S o0 jopd p (gg50ST 96 calisee glaclale (506 -Y Jgus
Table 3. Effect of different concentrations of zinc nano oxide extract on total motility percent of turkey spermatozoa
during liquid storage of semen
d)‘lma)és dlmc.‘r.lm

Hours of storage (pdidee » )5 955%0) (59,3081 9 slaclale
48 2% 12 0 concentrations of zinc nano oxide (pg/ml)

41.257 56.627 75.25 84.87 0

44.50° 58.75¢ 76.12 85.62 50

53.00* 64.12* 79.50 84.87 100

50.87° 61.37° 77.75 85.00 200

1.066 1.624 0.937 0.179 SEM

0.0001 0.0001 0.1376 0.1614 P-value

(p<+/20) diiwd (g)l> gine L;)Lo] ML gl gy 50 aliel Bgys b sla 1 ke
Means with different letters in each column are significantly different (p < 0.05). B
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Table 4. Effect of different concentrations of zinc nano oxide extract on progressive motility percent of turkey
spermatozoa during liquid storage of semen
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14127 18.257 3212 36.50 0
16.25° 21.37° 32.62 37.25 50
21.00° 26.00% 33.87 36.50 100
19.75° 24.62° 33.12 36.62 200
0.899 0.173 0.373 0.179 SEM
0.0001 0.0001 0.1649 0.1978 P-value
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Means with different letters in each column are significantly different (p < 0.05).
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Table 5. Effect of different concentrations of zinc nano oxide extract on viability percent of turkey spermatozoa during
liquid storage of semen
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78 24 IR 0 concentrations of zinc nano oxide (ug/ml)

33.87¢ 57.124 85.25 90.62 0

36.50° 59.50° 86.12 90.37 50

53.75% 70.75% 87.75 90.50 100

50.75° 68.62° 86.75 90.50 200

4.950 3.347 0.526 0.050 SEM

0.0001 0.0001 0.7830 0.8243 P-value
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Means with different letter .
s in each column are significantly different (p < 0.05).
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Table 6. Effect of different concentrations of zinc nano oxide extract on membrane integrity percent of turkey

d)'L.uo).n&S d‘.&:c;&b
Hours of storage

(e 53 p559,5%e) (59,481 93 slaclale

48 24 12 0 concentrations of zinc nano oxide (ug/ml)
40.12¢ 61.87° 85.25 90.50 0
43.75° 65.87° 86.25 90.62 50
55.62° 74.37% 88.50 90.25 100
52.87° 73.12% 87.25 90.75 200
3.673 2.976 0.695 0.106 SEM
0.0001 0.0001 0.2640 0.2401 P-value
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Means with different letters in each column are significantly different (p < 0.05).
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Table 7. Effect of different concentrations of zinc nano oxide extract on morphological defect percent of turkey

spermatozoa during liquid storage of semen

Ls)'L»b)#&.b scels

(e )2 p)59,500) 931 L slac ol

78 Iggurs of storage W) 0 concentrations of zinc nano oxide (ug/ml)
25.37% 20.377 13.75 9.62 0
24.62* 18.87° 13.12 9.37 50
22.37° 17.37¢ 12.25 10.00 100
23.62° 18.00° 12.75 10.00 200
0.649 0.627 0.316 0.153 SEM
0.0001 0.0001 0.2930 0.2834 P-value

(P14 0) Mt (5l ize 5}»] MBS gy gy 50 aliel gy b sla 1 Ske
Means with different letters in each column are significantly different (p < 0.05).
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