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Extended Abstract

Background: The progress of breeding programs and improvement of the reproductive status of
livestock in the last few decades is the result of using the artificial insemination technique. This
technique is widely used in heavy livestock, but in light livestock, the complex anatomical
system of the female animal and the very high sensitivity of ram sperm to cold shock and
oxidative stress are among the limitations that have often made the use of artificial insemination
difficult. Given the importance of the quality of the produced sperm in sheep artificial
insemination, the sperm used is mostly fresh and chilled semen. However, it is not always
possible to use fresh semen, and sperm preservation is inevitably necessary. Therefore, sperm
cooling can be used in sheep artificial insemination in the short term with minimal damage to
sperm and also has the necessary fertility. However, due to the decrease in temperature and the
occurrence of cold shock, the production of free radicals increases during the cooling process
and causes numerous structural and biochemical damages to sperm, reducing their fertility
chances. To combat this problem, it is crucial to use the right antioxidant compound in the
diluent. Gamma oryzanol is a natural antioxidant compound derived from barley, whose
antioxidant properties have been proven in many studies. The antioxidant properties of gamma
oryzanol are primarily related to the scavenging of free radicals, especially superoxide,
hydroxyl, and hydrogen peroxide radicals, with the hydroxyl group on the phenolic ring of the
ferulic acid moiety being the main inhibitor of free radicals. Gamma oryzanol acts as an
activator of intracellular antioxidant enzymes, such as superoxide dismutase, catalase,
glutathione peroxidase, and glutathione reductase, increasing their activity. It has also been
shown that gamma oryzanol can interfere with the Nrf-2 biochemical pathway and increase the
expression of proteins related to some antioxidant enzymes, such as superoxide dismutase,
glutathione peroxidase, and catalase, and increase their production. Therefore, this study aimed
to investigate the effects of adding different concentrations of gamma oryzanol to the ram
epididymal sperm diluent at different incubation times at 4 °C.

Methods: In this experiment, testicular tissue was transported to the laboratory within one hour
after collection from the slaughterhouse. Sperm was prepared by cutting the epididymal tail.
After initial evaluation, sperm samples, with viability above 85%, progressive motility above
75%, and abnormalities below 10%, were selected and diluted in the Tris-egg yolk-based
diluent. At 37 °C, different concentrations of gamma oryzanol (0, 50, 100, and 200 uM) were
added to the diluent containing sperm. Subsequently, the samples were transferred to 4 °C in
isothermal water for cooling. The samples were gradually cooled to 4 °C and equilibrated after
about 2 hours. At 6, 12, 24, and 48 hours after fixation, the samples were evaluated at this
temperature for the following parameters: total motility, progressive motility, viability, plasma
membrane integrity, percentage of abnormalities, malondialdehyde (MDA) concentration, and
antioxidant enzyme activities of superoxide dismutase (SOD), glutathione peroxidase (GPX),
and catalase (CAT). The data obtained from the evaluations were analyzed by the SAS software
and the GLM procedure at a significance level of 0.05.

Results: The results of this experiment showed that the diluent containing 100 pM of gamma
oryzanol significantly improved the overall motility characteristic compared to the control
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group at 12, 24, and 48 hours (P < 0.05). However, no significant difference was observed
between the diluents in the progressive motility characteristic at all evaluated times (P > 0.05).
In examining the percentage of sperm viability, only the diluent containing 100 uM of gamma
oryzanol significantly increased sperm viability at 12 hours, but there was no significant
difference between the groups at the other times. Regarding the sperm plasma membrane
integrity parameter, adding 100 uM of gamma oryzanol had a significant effect compared to the
control group. Regarding sperm abnormalities, no significant difference was found between the
groups at any time. The results of the present experiment showed that adding 50 and 100 pM of
gamma oryzanol significantly reduced MDA concentrations at 12 and 24 hours. Moreover, the
100 uM concentration of this compound significantly increased SOD enzyme activity at 12 and
24 hours, and the 100 and 200 uM concentrations significantly increased GPX enzyme activity
only at 24 hours (P < 0.05). However, the addition of gamma oryzanol concentrations did not
significantly increase CAT enzyme activity compared to the control group at all the evaluated
times (P > 0.05).

Conclusion: The results of this experiment show that the use of the antioxidant compound
gamma oryzanol in the diluent medium can improve the quality of ram epididymal sperm to
some extent in short periods after refrigeration. Therefore, using gamma oryzanol at a
concentration of 100 uM in ram sperm diluent is recommended for short-term refrigeration.
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ooyl slaassnld CAil oy X e bl
as ol i loj (Lol 5l oy (P <0.05) 59y > size
pdlie S s ax 3 ¥ slod jd (o)l Cte il L
Pl oty slis oMo g Sleoksj (JS ol
gooails 5wl el ass B sbe
Jlize 310038 Iy yiol38 (MDA) (siu) (yamwlinnSTyy
Ll (99531 41 p el sy 45 52 (] il 3 loj X sles

Fom s 8Ll laded Saly ) bidjme 5 badiges wuS
9 2l (S0l g GBI slod > (el addy 0
CubigSun olSiwd bawgi yiagl ¥+0 oo Jobo )3 ladiges
ca> b i (BioTek ELX800, USA) ,u,
SIS g cds olael b bidiged Cds slael (g5l Jloys
Navand Lab <8,é g (iomw (gpSojlul cuS
A5 odldtwl (VOVY :Jgame &S) Kit- Urmia, Iran
SOD = ) 35kl Jsoy3 dwsas aeises SOD cles
Jol Caundds g duwle (OD Test/ OD Control x 200
sl ) 39390 zul, wjl (Partyka er al., 2012)
4355 9 Cuol (CAT) YL Il pé 5 oyl
5 W A1 5] 5 Ol @ gk sSTy
@) Gorden 2Ty JoSUge Loyl 4l 2 5 Mlgi oo
5ol lp i ptalejl cpl 3 xS b (et 9
cSys CAT (o,Sojul cuS 5l YU aypl colld
(V2+0F : 5L o )lews) Navand Lab Kit-Urmia, Iran
Colled iomiuw sl b oolanwl (V42Y) Goth o, 5l 4
U I oo V53 el sy Seo Voo e Ll o3l o
Foog pdike S i STy Jge £O) oSy
o3 53 (PH = V¥ et Slind uly 32 53 Joo e
doly G b 4SSl 4ol £e Gdedy oS Sl axpd VY
485 )3 1) 3 dwSln Jgo o chailyd () 3 CAT
Sosgsil j odlinal b eyl iSly S e apw
awls () 0 Jgodee YVIF) posigel Clidge il oo
Job 3 Giared dSTy 9 Clidge 3)5 pSdeS 5 2Bl
BioTek ) ;u, culigySeo jl oslaiwl b j2ogl ¥+ 250
L badiges s shiel 05 g,Sojlsl (ELX800, USA
5l cdld 5 sus ilodloy U gy wix Sl
A duobre (y = Ax + B) o)lilisl Jaosd alusgay 5YGI
30 (GPX) 5lasnSTy 0956985 o 3l cllud .(Goth, 1991)
(Navand Lab Kit- Iran) oujle 8 b ¢S jsiwd sb
ool (elndigad 5| g Ko Voo e di] i (g pSojlul
e o Soudy yiile dBBY Y Odedy 48D 3 jed Ave L
L5 b 03355 3l il Som Vool b oo iy
iy ¥ ogled j0 addd VO Cdedy adBd > je0 e
Do s cglades Saly )5 5 Seudle o,Sule
9 A Bpmo yidg)Seo ¥ b aiges (29 Jobowe I yidgSee
b 50 4d8 Ve Sdedy g byl B GByme 9,80 V-
Y zoe Jsb 0 Clo dxe b 4SSl SO0 4o 5]
Sl b S0 iy g o> g yiaglh
Y =) 3kl Jgo,d I GPX el flime 039l cawd &
(Mehdipour et al., 2016) 15 sxlawwl (Ax + B
Woals 5515‘5

@l b plxl SIS (iS5l e 0 addlas ()
351y GLM a5, 5 (A/Y) SAS I8l 5 dlwsgas Lols
b adyS s (P < 4/00) gybme paw g Bad
bl Jae s bl (S5 090l b 5 peSibe anylie
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Table 1. Effects of different concentrations of gamma oryzanol on total sperm motility parameter at different
incubation times at 4 °C

48 24 12 6 il /o Lo
Times/Treatments

31/68° 51/29° 56/53° 62/88 Control
35/66*° 56/74* 59/26% 64/02 50 pmol
39/23* 57/56* 63/28° 66/49 100 pmol
32/08° 55/11* 57/26° 62/44 200 umol

3/88 4/29 3/25 2/41 SEM

b 1 Sks 3kl (gllas = SEM (P < [20) 5y (gybline Wglds gt o 1> gVl gl slael

#Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means

a0 ¥ glod )0 (yamobsSSl calises (glayloj 53 oyl 050, iy (olin Mo pd (Sho p Joilsel LB calie sacdale el =Y Jauo

o8 ol
Table 2. Effects of different concentrations of gamma oryzanol on the progressive sperm motility parameter at
different incubation times at 4 °C

48 24 12 6 ool /Lo Lo
Times /Treatments
29/71 34/83 41/78 S51/17 Control
31/44 36/36 42/24 52/50 50 umol
33/27 40/46 45/26 56/03 100 umol
30/83 36/48 44/29 50/37 200 pumol
3/89 4/26 4/68 5/69 SEM
b 1 Skes 3kl glas = SEM (P <e[+0) 5 (gyholine ©glds gt o 13 gVl gl slasl s

s Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means

)8 il a0 F glod (o sl oSSl calises (gla o) 53 oyl (Sloo ks duoyd  Joilss el LS calises (slacdale clyil =Y Jauo
Table 3. oEffects of different concentrations of gamma oryzanol on sperm viability at different incubation times at 4

48 24 12 6 ool 3/ Lo
Times/Treatments
37/16 54/34 59/54° 67/68 Control
37/43 56/41 62/74% 69/06 50 pmol
41/91 57/37 65/54° 69/75 100 pmol
35/66 56/39 60/07° 69/31 200 pmol
4/23 2/81 3/16 2/14 SEM
1 Sle 3kl glad = SEM (P <e[+0) 5 (gyboline Oglds gt o 13 gVl gl slasl s

#Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means
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Table 4. Effects of different concentrations of gamma oryzanol on sperm plasma membrane integrity at different
incubation times at 4 °C

48 24 12 6 ol 3o Lo
Times/Treatments
33/81 53/44 57/58° 63/15° Control
35/54 56/41 60/29%° 67/09% 50 pmol
39/76 57/50 64.20* 69/43* 100 pmol
34/81 55/65 57/27° 64/26° 200 pmol
524 4/88 3/21 2/33 SEM

b 1 Sko 3yl (glas = SEM (P <e[+0) 5 (gybline ©glds giw o 13 eVl gl slael
# Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means
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Table 5. Effects of different concentrations of gamma oryzanol on the percentage of sperm abnormalities at different
incubation times at 4 °C

48 2 12 6 Lacoxiasl 3/ o Lo
Times/Treatments
19/17 16/38 14/27 12/33 Control
18/70 15/46 14/02 11/66 50 umol
18/20 15/16 13/81 11/31 100 umol
19/36 17/84 14/39 12/15 200 umol
1/51 2/72 0/59 0/71 SEM

oSk 35kl (slad = SEM (P < o [40) B)ls (gyboline ©olds gt y 40 gV gl lasl
# Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means

Folod 55 gmwbisSSl Cliso (slale; ) (yid Juol Jgo9il) suadll eayglle cdale y Jgili ol LS calisee (clacdale el jl =2 Jga>
o5 ol 4>y

Table 6. Effects of different concentrations of gamma oryzanol on malondialdehyde concentrations (nmoml/ml) at
different incubation times at 4 °C

48 24 12 6 lacoxinl)$ /oo

Times / Treat
6.65 6.28% 5.87% 4/31 Control
6.54 5.51° 5.15° 3/74 50 pmol
5.96 5.20° 4.62° 4/54 100 pmol
6.78 5.78® 5/66* 5/13 200 pmol
0.81 0.39 0/41 0/47 SEM

Sk 3Lkl (sllas = SEM (P < [+0) 5 (gybline wglds gt o 1> gVl gl slael
% Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means

iz glacle; 5> (U/mg protein) ppsl (ShiwnSl ol clagpl cdld p Jglhgl LE clise claclale olgl =Y Joss

A5 Bl a2 )3 ¥ (glod 13 (5rslsgSCl
Tabel 7. Effects of different concentrations of gamma oryzanol on sperm antioxidant enzyme activity (U/mg protein)
at different incubation times at 4 °C
48 24

2 6 ST
GPx  CAT __SOD _ GPx  CAT _ SOD GPx  CAT __SOD  GPx CAT _ SOD Times/Treatments
TI26 583 59582 SIRT 619 7763 S8/1 6/77 86/ 6125 715 99/53 Control
4537  6/58 6273 49/82°  6/79  SO/72®  56/37 7723 91536®  66/36 811 102/59 50 pmol
47/03  6/68 6341 56/31°  7/08  84/64°  59/40  7/35  94/86*  66/46 828  104/15 100 pmol
46/10  6/32  59/68  53/S1* 655 IS/63°  S6/61  6/87  89/63% 6524 7/65  102/48 200 pmol
567 0/8  4/96 358 125 4/61 469 044 3/57 581 0/87 9/11 SEM

(1 Sko 3)lkiwl (glad = SEM (P <e[+0) 5 (gyhbline ©glds gt o 13 gVl gl slasl s
# Numbers with superscripts in each column are significantly different (P <0.05).
SEM = Standard error of the means

el iz S5 m o 2,5 o 5 ool 5 13 S (Sl S & 225 b b g
Sikka, ) &5 Jsee ) o] )90k 0ly 9 wed pialS i Yoo (o) 9 JSugpw oI il (Sl pae 4
Biso 5 2 J3) Ko o 035 3w el A (1996 Sl ey 5> B J) 1l prye (Sl Y
56 Ohgy ool bl gy slobas ©deolisS (Gilwopdd gl 3y kg ol (e | Yoeme oB oyl (sl (VL Lo
(o e Lials asle G gilwaw e @yl Syobds Dad o ool oS Blw doy ¥ gled jd onds
olyomay 355 L 1y (550,L line 5 (ol syl oDl il & ol ol asuie dixie Glalllas gl oS
.(Medeiros et al., 2002) 5> a)d O-A glod ;3 el dyw g 050 o L Eouae
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