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Avrticle Info ABSTRACT
Article type: The aim of this study was to investigate the effect of trehalose on semen quality of
Ross-308 roosters during 24 hours of storage at 5°C. Semen samples were collected
from 10 adult roosters and diluted with Ringer’s solution containing different
concentrations of trehalose (0, 50, and 100 mM). The experiment was conducted in a
completely randomized design with three treatments and four replicates. Semen

Research Article

Article history: quality was assessed at 0, 6, 12, and 24 hours of storage. Evaluated parameters
Received: 5 December 2025 included total and progressive motility, viability, plasma membrane integrity, and
Received in revised form: 7 May 2026~ morphological abnormalities. Data were analyzed using SAS software. The results
Accepted: 10 May 2026 indicated that addition of 50 mM trehalose significantly improved sperm quality at all

storage times compared with both the control and the 100 mM treatment. In this group,
total and progressive motility, viability, and membrane integrity were increased, while
morphological abnormalities were reduced. On the other hand, the use of a higher
concentration of trehalose (100 mM) not only did not improve sperm quality
Keywords: parameters, but also showed a negative effect on certain indices, including sperm
morphology. In conclusion, supplementation of rooster semen diluent with 50 mM
trehalose exerts a protective effect and is recommended for short-term storage at low
temperature (5 °C). However, higher concentrations are not advisable due to their
detrimental impact on sperm quality.
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Extended Abstract
Introduction
Trehalose, a non-reducing disaccharide with membrane-stabilizing and antioxidant properties, has shown

protective effects in sperm preservation across various species. Its mechanisms of action are primarily due to the
prevention of ice crystal formation, reduction of oxidative stress, and stabilization of the plasma membrane.
However, the optimal concentration of trehalose appears to vary between species and extender types. Despite
extensive research on mammalian sperm cryopreservation, there is limited information on the effects of trehalose
on poultry semen, particularly rooster sperm. The aim of the present study was to evaluate the effect of two
concentrations of trehalose (50 and 100 mM) added to Ringer’s extender on sperm quality parameters of aging
Ross roosters stored for 24 hours at 5 °C.

Materials and Methods
The study was carried out on ten mature Ross roosters (45 weeks of age). Birds were kept under controlled

environmental conditions for two weeks prior to semen collection, with ambient temperature maintained at 19-23
°C and a photoperiod of 14 hours light and 10 hours dark. Feed and water were provided ad libitum in accordance
with Ross management guidelines. Semen was collected by abdominal massage every three days in four separate
sessions. Immediately after collection, ejaculates were placed in pre-warmed tubes (38 °C) and transferred to the
laboratory. After initial evaluation, ejaculates with poor quality were discarded, and only samples meeting the
required standards were pooled. Each pooled sample was diluted at a ratio of 1:20 with Ringer’s solution and
divided into three experimental groups: control (without trehalose), extender supplemented with 50 mM trehalose,
and extender supplemented with 100 mM trehalose. Diluted semen samples were stored at 5 °C for 24 hours, and
assessments were performed at 0, 6, 12, and 24 hours of storage. The parameters measured included total motility
and progressive motility (evaluated under phase-contrast microscopy, 40x magnification), viability (eosin-nigrosin
staining), plasma membrane integrity (hypo-osmotic swelling test), and morphological abnormalities. The
experiment was conducted in a completely randomized design with three treatments and four replicates. Data were
analyzed using the GLM procedure of SAS software. Least square means were compared using Duncan’s multiple
range test, and differences were considered significant at P < 0.05.

Results and Discussion
The addition of trehalose significantly influenced sperm quality parameters during storage. The 50 mM

trehalose treatment consistently preserved higher values of total and progressive motility compared with both the
control and the 100 mM group (P < 0.05). This effect was particularly evident at 12 and 24 hours of storage, where
the differences between treatments were most pronounced. In contrast, the 200 mM trehalose treatment in some
cases presented a negative trend on sperm morphology. Sperm viability was markedly enhanced in the 50 mM
group, with higher percentages of live spermatozoa throughout the storage period compared to the other treatments.
Similarly, plasma membrane integrity was best maintained with 50 mM trehalose, confirming its protective role
in preserving sperm structural functionality. The incidence of morphological abnormalities was also significantly
reduced in the 50 mM group. The findings of this study clearly demonstrate the protective role of trehalose at the
optimal concentration of 50 mM in preserving rooster sperm during short-term storage at 5 °C. The beneficial
effects of trehalose can be attributed to its ability to stabilize the lipid bilayer of the sperm plasma membrane,
prevent osmotic stress, and reduce lipid peroxidation. These results are consistent with previous reports in
mammalian species such as bull, ram, and rabbit, where trehalose supplementation improved post-storage sperm
quality. However, the lack of beneficial effects at 100 mM trehalose suggests that excessive concentrations may
induce hyperosmotic stress, leading to detrimental impacts on spermatozoa. Such concentration-dependent
responses highlight the importance of optimizing trehalose levels for each species and storage condition. This
study also underlines the potential of trehalose as a non-toxic, cost-effective additive that could be incorporated
into rooster semen extenders to enhance fertility outcomes in artificial insemination programs. Nevertheless,
further research is necessary to investigate fertility performance following insemination with trehalose-treated
semen and to compare trehalose with other protective agents under different extender formulations and storage
conditions.
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Conclusion
In conclusion, supplementation of Ringer’s extender with 50 mM trehalose significantly improved semen

quality in aging Ross roosters during 24-hour storage at 5 °C. This concentration effectively preserved motility,
viability, plasma membrane integrity, and reduced morphological abnormalities compared with the control. The
higher concentration (100 mM) was not beneficial and may even have adverse effects. These results suggest that
50 mM trehalose can be recommended as an effective additive for short-term storage of rooster semen. Future
studies should focus on fertility trials, longer storage periods, and interaction effects with other extender
components to validate the practical applications of these findings.

Author Contributions
Saleh Tabatabaei Vakili: Conceptualization, Methodology, Supervision, Writing-Review & Editing
Safoura Barzegar: Investigation, Software, Formal analysis, Witing-Original draft

Data Availability Statement
Data available on request from the authors

Acknowledgements
The authors gratefully acknowledged the Agricultural Sciences and Natural Resources University of
Khuzestan for supporting and funding this research.

Ethical considerations

The study was approved by the Ethics Committee of Agricultural Sciences and Natural Resources
University of Khuzestan. The authors avoided data fabrication, falsification, plagiarism, and
misconduct.

Conflict of interest
The author declares no conflict of interest.

Iranian Journal of Animal Science, 2026; 57(3)369-384




&
Y o0 BY oip sl s r"" 7

YYYY—vars :dg/.( £¢ U’/; o; s o)

Homepage: http://ijas.ut.ac.ir//

(w0 OWS 39 3 4 oIl 55 W )BT 88 (39 91 b g 5 P s eSS gagd

"S5t s | A5 bl o

0955 5 Olnl (BN cliwjod (mnb wlio g (5))9liS psle oKl (2lie @lio g (o> pole 0aSULlS (ol pole 095 ¢ Jghme ol s )
tabatabaei@asnrukh.ac.ir :asbbl, .l ! cogyl cdpng)l olRuisly ¢ Kb sueld 0aSiils ¢jgubs g (ol

by gl G s b e 5 S3gliS psle oS (I lio 5 ol pols 2ty (il psle 05 Y
s.barzegar@asnrukh.ac.ir

ouS> Jlo ol
2 aebo V¥ (6)lesS (b VoA (ol 315 Glaug s oyl ol a5 Sl (0 coigfy cnl Ban Wlie £oi
b sl Jl om g bobre wspslana @l s Ve ) o sladiges g 31,5l 420 0 (slod
s (Voo Vo 50+ o) jolln g ciliiia ol Jols otulefl 09,5 ¥ b 01 3ol iy gbs g, i

ool gad y2 53 sl b 2o3)) B B gy 20,90 )5 Yoy b ol WelS 2o B 3

db.\.:)s P axlllas d)y90 L;Lmuml.s W) ral?u] d)lJ.QS: )] = celw YF 9 WY & ‘)sho UL°) )LQ? u.‘o

K392 b el (S350 )90 slacylmial g (alewdl lid (So)lSu (Sleokij wlig)sin 9 JS S5 WFLANT ICAL 3 &6
Celw £ jlun pogase g gilejl (slaples A2l 3 Y ga e 00 e L jolla s (29580 3l s gl VTl YNW g S5k &b
Voo Gl g a5 09,5 4y Cum 5 Aty dsute |y el Sk 3 ol o Silunysd OV iRl &)U
Sl g (Sloodsj kg 9 JS S0 Gella i Vgedeo 00 Jlo 3 &5 (4920 4 29 Sip Ve e
(o 3 (P<+/00) 58 by ialS (Sjdgdyge slagsybrial Gljee 5 Bl Gl oyl slis

2 aSL s p iyl (85 (gladonin] 3 gu0 o o & (Yge e Ve v) Sl s VL clale l eslatul R0l guls
wx olgie ol adlae J I 5k a o (LS (ile Sl eyl (sigls8yg0 Ao o adls (B e CulS qups sl

- lelon s el L€ sk . . iy .y @ o Sl
2 S (Bl (i Vge oo B g Clale )3 g3 (o 0l 35) 4 Sl 5 (98l & 85 ol SR

cclale 5l oslawl bl i o dnog il (slod 13 ioolisS (£S5 3 93 p yuunl S sladominl )
s canlio YL

{¥) OV ll oo pole 4l o 018 38y & o5 1) loisd 39381 b g o] kS S50 (VF40) sio S5 5l Sy Skl 3]
DOI: https://doi.org/10.22059/ijas.2026.407236.654109 .¥sa-YA¥

Nty © Ol oKy Sl L] Ao tgaidl
BY NG DOI: https://doi.org/10.22059/ijas.2026.407236.654109



mailto:tabatabaei@asnrukh.ac.ir
mailto:tabatabaei@asnrukh.ac.ir
https://doi.org/10.22059/ijas.2026.407236.654109
https://doi.org/10.22059/ijas.2026.407236.654109
https://creativecommons.org/licenses/by-nc/4.0/

YVY Fix 9 M9 Sublb /o ol Gy w jello T by )BTl 60 (509 55/ b g 35 0 pe] CodeS Sguty (g jy — (~ode)

A0dio

(g8 c§pop3) o dlor | o sliie b Y gz (gl Lo oaislid cloley 5 s Cuxes polie il
2 lol Blial il (S5 a5 e (5y900 ol sloatze S jlaie 4 g LIS LRI lp o)de sladeely S
o2 g By mp dx ST .cul YU (gl pargs clllB b olyon 2bj (wlde (5 jbddlal (glag yonsd Ay (BN i
4 S gy )3 yioS 3l s a Lol o)l (35 a5 ) (sucaldy (6y9)k €55 4 () 13 b yobds B pog >
Plaso oy sioe 31 g5 (193 )3 659,b Lais g g3 Ca ke .(OMmMati et al., 2013) cowl 5 wgurs b 15U g yo
Sialod g plate 0o asly S diojls (B pla oliws (o0 B)b 5l .l plo 10 slaisly ol pie dngi 350
(Devasagayam et al., 2004) 1ib o Ao Joawsly yiSlis & yamy (gly

ol aile lisee clopite 15l o0 5 Cunl b SoalS > ool asly 2 JISb Lol Jolss | (e 9t
i) 5 6ya)l &5 Seste S 5 (Miazi et al., 2012) 5,5 o )5 o gl o ole CudS 5 Al o 1 CuiS
4 gl o pal)p 1y dlS (sl iy (sl wg S dige Sl g o slass gl (ISl &S e ghias el (B Jud CudS
A0l adly (063 sl CudsS Lb udli oy 0ad 485 A e ple S e S8 Slaal pl ) (alitad 4 gl b
Jerysz and ) _wg,s > b lawST ol o30dy adss (Ameen et al., 2014) Sisj Lico dlos 5l (63,90 41 (o CuiS
oo 0S8 3.3y £o5 (Barber et al., 2005) )18 o ;85U olip el (b ady cél culls &5 (Qukaszewicz, 2013
el 5l 8 oylaSS baylyd g e o (6yglaen 5l ods (6w o (Kowalczyk et al., 2017) laasgS (¢l o lses]
2yl (K (Siudzinska and qukaszewicz, 2008)

lo SRS W5 S 3l o st Sk 4 A 0)9 Sl B D I Fe sloatin | Logas sy s (il L
ol (Sarabia Fragoso et al., 2023) 55l o a3lge (gy9)b JSiio b 1) a5 5 adly ials b g3 (5)9)L )i8
P> (g pegid (geyen CLlE hy 1)jg ) Rl Jald Jeddsi b badje (S 5 (o lapadld Sl By )3 e
(Avital-Cohen et al., 2013) wlo>,S" 5,155 0k cpw l38 b 1) oyl 00595 i 25 g p oyl Clale ¢ o molo
9 Pl o5 Mg (Jreadgi )13 (Ll (g pugind (LS agpilinST eyl 5 b (g Rl WSle elge I (oS 5
ORIl 93 o 3 (STl i pizen cusl B> e gloalS Jroadsi SYMB] )3 pjeel (s oS
(Kelso etal., 1996) s o ialS oy

Loy sbid > (ol s s S oo il sl (6o Sdos I (g5l Lo g (65 S 33 (coro 185 (oD sLié
sty JB e bl laandsind ohg (i biagh I 6)bue oSS 5 b Jg il dasundgdnd )l 92
o Lol S o el 1y i cldluw cas piY dnyd &S Wlod ST i |y (PUFA) ey gluilye ©p slasl
(Gautier and Aurich, 2022) 15,15 ygmlins]y 5 o 5eST Jld (cladisS pie Sl 4 o |y ¢ plcawl i b
Slgo gols or5ds 45 ol canlio (gloosiiS 55, 5| ool ¢ Syims gdli ) o mle CuksS deuy (sbaoly j Sy el il
ST 5 03,8 clablne Joho (slié 5| g o ] S oo SaS o il CapisS Sy g Lais &y g 039y  SlnST
Dimitrov et ) uS ¢,Ssls cie Vsb (5SS b o mlo (slowdly S5 & pypul 1 bandshnd o banged o0
(al., 2007

0-0-gIUCOPYTanosyl- 11) oay365ulS g b o sl 35515 J3Slge 93 (shls oniiSlol et S lgss S ojglla s
dox 5l gyl g posee Sp S o YL slackle 3 Yaare g Slosd ksye waas (I, 1-a-dglucopyranoside
1S o Joo pasl Jobo (slie 008 i lgieas ol 5 (Alisen et al., 2000) 3945 o cBb g5yl 9 uasnslog, Sl
oM slid cla iy o b 5l sl 3B jolla 5 4y, Lo 65 4 Canl 003 Laseie (Ahmad and Aksoy, 2012)
S sl 515 455 clablono (58] JUb slotisS (B pme 53 53,5 18 | (36 gl il ol 3 Jsbo
a5t 1o 5 31 x5 ske Ao 31 peslSe s bl b j3lln 5 (Herdeiro et al., 2006) S (s S5l bl o
S sdees I i) sladsse 2bend ilub I Glisebl g & sbayeh JiSiis uiley JBle 4 (s



1F+d o5 Syl qoidd g aL'%LJ 5,49 ‘Obg/‘;ofdp}& A pdd Yve

Loy Ladlore glalaro (gl g0 jluws Sy B S5 Q|9;.c4g )ym).; &S Canl 0sds el puslSe .J.;SL;O cladle
Kikawada et ) wsl azsls (i ol sl glod 3 byl 5,Skas 5 g puusl (Su3sls8 90 (oSaylSs Lais ) 5 03,8 Jos
5 plosl 3l (il 4253 0 (slod 5 Col VF e &y ()l Ll 53 (g3 p sl (S sl By 5ol 5 56
g3 A

)l (gl 88 o (gladigel (,MeS5 g 08D Jsbo o lap el s (sl jllj sl s el 5 i3
(able 18 (g joml Lid Lo ¢yg0wlisSl Jgb )3 655l silepald ale p iyl iy (il glod Slas LS 5
Joosi |y LS50 ¢ 3lassl ald 51 db glaamas] B i3 oo |y ol ) Loy a4 g 4zl Sl (ol ol gl
POl 6By Jals &ty oo iy IS oo cdiblone (g3lwe s d il )3 sk 1 jglla 5 ] Alsges & onilSa 1S
oS 50l o)y il 5y sl osile Bl mae GUomed munilSin (l Canbs dn ST 03l Jobo sbalié g by
.(Bathgate et al., 2008; Hassani-Bafrani et al., 2020) 1L o o Jole Jobo slie cdlaw ) ol Libgs

iy a8 (ge50 & .l odd ))l55 dlessl 5 08D W01E b el sy Cute Gl iy Oliidsg jo
Arifiantini and ) 45 4 (Naing et al., 2010) ;, (Aisen et al., 2000) LiawsS dlos I ol Sllges 1) o cutS
Gl L g 0nd 3y p iyl (plowdl lis slasedsiud (o Wlg5 o oy slaJsSdge nisy gm0 (YUsU, 2010
Oerike Jle olgie 4 (Ahmad and AKsoy, 2012) w4  oliSse b slesdl i 3 ! jl cblis o dis clluw
e bodd (gilo s JopualS g ron5S 03)) iS58 e st sl e 5 SlacaS 5l okl b Mg gyl )3 gl
e For g Voo b oy BB gk 4 oliS5u | ey el S oS o 53 el s @ gl Jgeml (oo Ve
S8 cladlre olss 3)50 50 baylas GBS 35 jeim ol 393 b (Jia et al., 2024) el Lials jellay Jgen!
(Quanetal., 2012) suizes dgu0 1y 31 04 doomio (slap pwl CutS 5olla 5 o imgls S5 53 013 3959 £yl (gly jolla s
Bittencourt ) sl LS o slazsl 45l 5 e god pysesl o35 (clbdominl b 5 Lo Syl 3l 5 ¢l ode
3 o Pl S35ledige 9 Syo0 s oS 88y laes 4y gl Jge e Ve v 5 00 (39581 L (yivren (e 2, 2018
(Ciritetal., 2013) céls sgupp oliS

5 S S5 Jolds p sl (&S lmaoeinl b g ) coolol slalams 4 jolla s (3958l b 45T Ab jasuie Ll
5905 b o loys slopgl 5 b 33t 55T 5 DNA (S Sy Jsbo sl bl o5 (sbopeol 65
yob 4 a5l oo gle clale b5yl b glanST Caml 05 Gyl 5l .aild (6508 anb pé (6599990 losuil Loy 5
el Pl SG plgis 4 p iyl ()10 e )3 jella il eslisl @l cpl el 2 cudly (lalS Ky, (6 et
(Gholami et al., 2023) 1S S p ol Jolo (sl ol o Sy 3500 4 Llgs 0

P9 H wliwrg )
a0 YV clod o aodiy b plool dian ¥O o b YoA (ly 015 jog 3 ashad Vel oolainl byl gudss
b &l STgs o ol g & o Bk 6,105 Soyb el Ve g olidyy el VF (695 daby o ol ol
o Siged di g (padle widn 93 I ey 85 )18 oy Hlisl 3 (el drge SPUT bl )5 N0 ke
2 YA S ol Sdlb (19,0 pglaan Jl o o slotiges 5 pglaan g slaz 2 HUSe 5oy 4w o (oS AL
29 O dged S0 g Chale Sl 3 olltylejl )3 b Jite oRitalejl 4 b IS 5 95 5l g0 @ ]S ol
b odds guess o (diges Nk G ioloj] 5l aoyd Ve 5l jieS Symg 9 YVl a8 cdale b oladiges o &b
rjse Sl )5 [FFpualS )15 )5 VWY mpwly L)1 op )5 FIA ot )18 Jols) oas 2ol )55 00038 53,
O 9 el (Sglue (IS0 A 4y 9 05 58y Ve ) s b (o Gl 2 S5 5 25 VIFD s SliySs 5 )5 < /Y0
M) il ax > 0 slod d cslio VY Cio 4y ladiged b a8lsl isy b 4 el yd (Yao Lo Voo g 00 o Hlde o



Yve Fix 9 M9 Sublb /o ol Gy w jello T by )BTl 60 (509 55/ b g 35 0 pe] CodeS Sguty (g jy — (~ode)

2 eyl plowdly slid codlo 5 (Sjslsdige lacs)ral o Sloossj wig) sy Sy (JS S0 LAD (g5l
(Bazpour et al., 2019) 15 (5,50;5l0! (g5lwo 33 YF 5 VWY & ¢ slacels
P! At B (w5 2

bwgs o ppusl <8 > Jo¥ (1dlS 1 ey (28,5 )18 pY (59 00535 Ai90d I 2l ,Se B epypd S5 w0 gl
Sy g9 bl 2 eyl Al QLj)IXF e e laiS) L g p)S doxiio 4 jeome ((nl] mpmell) Canl iS5 g8y Sie
2 oad odalie slap yl IS 3l J1 S50 g5 0 a0 > 8ad (b)) (o43g)5l2) 4yl 9 JS S o5 dwd 93 LB 5
Sged p sly g 2 Olgisas s w3 (e gy Sl Wiy 9 JS S50 803 (ke A Ao w3 (e o
.(Sharideh et al., 2019) x> 5 i,l55

FSen Vo pslate ol 4l ol o jg)SKiim gl SO Sl ealatl b oyl (Sa3els8 90 ()lmial 5 (Sleossj (b))
S g 033 )18 Y (g9, 1) diged I il See 0«31 (glos )3 aB Y 5l ey g 08 bglie ST 1 g e Ve L diges
OBl pypl Voo g 28,5 )8 () )90 X¥ e leiS)50 )3 (6)98 9w )Sen b oad A slapY Colod ) b ans
slp ad 4By L 53 ((hite Guwly) 0855 S5y (2 b b Slapppl g (Cuto Gl) 0350 (Frp0 Sy & Syl
Syl 1y e 2 S0l S5 (239,558l S5y b Y 59y (e ) (SasS s8ged ol sl ypul (o)
O 9Swg)See XV e x (glod Sy ot pY o 3 ppel Voo Jilis (B)led g (g yeal 29, ) edliul b sl
ddped £3 g 0dred g pygle (Slee dalad (b et b Sor oS S J5& pw imen (63)l90 oyl (S35l98)90 (L) )3 28
(Kazemizadeh et al., 2019) 1:8,5 )| ,3 4> 3)50 03,952 b

P ITV0) Sigewlanle Joloco Sl yidgySuo Voo b iges 1 jidg)Sin Ve sl (ool (slid 5 Shos (s sl
YV 5ibsSSl > 4By Yo e 4 g b bglste (latie Ol yid die Voo 13 5959,8 2,5 V/YOY 5 Slpds (63 o &l piws
b 6)5 @gSasg Sen 05 9 b 03l 1 0kilgy Jo¥ L g 4t pY g9y o] 5l olad o o (28,5 5 01,5 il 2
sbop el g (Wl (plowdly (SLis) Cuto Fualy lpie 4 03)95 n 23 b Slapppl (2855 )18 2Lyl 3)90 X ¥e (ol S ) 5o
SaboT 36T

b ooy oo 5 4o Ll Jlad y sl LS ¥ g ealofl Jlas ¥ L (ol SlS b B 5 il gellins
(Repeated Measures) ,,Se (55505l Jas b olyor (GLM) (og0s Jas Jso g (9.4 aswud) SAS I3l 5 jl oolal
Duncan's Multiple Range Test ;5051 g LSMeANS s, jl o)l blize 3l g jlod cylo; Sl il oy (sl b plox]
3,5 ool b 1 Slo duslie (gly o/ 40 pdaw jd

g3 el

FYIVO a4 AIVO 51 p iyl S o0 oS o e il (Yoo Lo O Hlawd (3 .(P < +/+0) ud ssalico floj cuidS L p ypuol
Ngnsbio Vo gln 5 05,8 13 015 (L5 o s & (5 ey 55 ol (olad 13 05,5 ol ol s 59 2y
a5 b astie dilisee claylo) 3 (29,5 o dulie ;D g sl 09,5 wlie (gyle] Ll 4 pyul Sy ialS K5,
& 39y Ve oo Voo Jlogi 935 sl Voo Joo 00 logi &y bgape S o5 Gline gyt YF VY & ho e
il aals 0g,5 L SV



1F28) qosw 6, lods pidd g oloeiy 6,90 o9yt ) 0l pole 4 i Yve

100
90
80

B A B
1 B A B
0 i A
B
6 I
5 A
4 B B
I

3
2
1
0

0 6 12 24

storage time (hours)

Total motility (%)
O O O O o o

®= Control mtrehalose 50 trehalose 100

25 sl d2)3 B slod byl 3 (LB (e ag B pipel S S5 jalla s B1LY JSd
Figure 1. The effect of trehalose on the total sperm motility of aged broiler roosters at 5°C
2 s ostae SEalS s 09,5 )0 amd o (i |y aalesl sloog)S o )3 op sl 039ty S o8 s S
oigyster S 5 i 1 Vgako 00 jllay Jlosi Ll (P < +/40) w5 a3 gloj Jsb 53 p el skigyisiny S
olos 33 cadls (o 0,35 51 sl YF 9 1Y (glagle; 3 jollo s Vgako Voo 03, 9 sl 09,5 & o (650 3,Skos
oS ol Jb g3 ol 08,55 )15 inlejl sla o 13l owi lap el 635 gy S 5 (o (3o pid sl £ g jheo
(P < /40) A p oyl 059 iy S 205 b Cawo Vg0 deo B 09)5 el VY U gam sl yloj o

I A
B B
I L A
B B
II |
0 6 12 24

storage time (hours)

70

60

50

4

o

3

o

2

o

Progressive motility (%)

1

o

o

m Control mtrehalose 50 trehalose 100

A5 sl 4230 slod Ll ) (2555 (s (093 sl 0339y ey S5 2 Sl 51T JSW
Figure 2. The effect of trehalose on the progressive sperm motility of aged broiler roosters at 5°C
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Figure 3. The effect of trehalose on the sperm viability of aged broiler roosters at 5°C
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Figure 4. The effect of trehalose on the sperm plasma membrane integrity of aged broiler roosters at 5°C
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Figure 5. The effect of trehalose on the sperm morphological defects of aged broiler roosters at 5°C
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