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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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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 /Lo los
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 Gglds 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 Joils el LB calie sacdale el =Y Jouo

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 Sks 3kl glas = SEM (P <e[+0) 5 (gyholine ©glds gt o 13 gVl gl olasl s

s Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means
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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 Ske 3kl glad = SEM (P <e[+0) 5 (gyboline ©glds gt o 13 gVl gl olasl s

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

T lod )3 (amlsSSl it (slalos )3 oyl (olowdly lie (So)lSG s p> 1 Joilin ol LE alisee glackile ol -F Joi
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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 3 la 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 (glad = SEM (P <e[+0) 5 (gyhbline Gglds gt o 13 gVl 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

43 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

o Sk 35kl (sllad = SEM (P < o [40) Byls (gyboline ©olds ygiw y 40 gV gl dlasl
# Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means

Folod 55 gawbisSSl Cliseo (sla e )3 (yid Juol Jgo9il) suadll eaglle cdale yr Jgili ol LS calisee (clacdale el jl =2 Jga>
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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 Sglds gt o 1> gVl gl slael
% Numbers with superscripts in each column are significantly different (P < 0.05).
SEM = Standard error of the means
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Tabel 7. Effects of different concentrations of gamma oryzanol on sperm antioxidant enzyme activity (U/mg protein)
at different incubation times at 4 °C
43 24

2 6 ISTISON:
GPx  CAT __SOD _ GPx _ CAT _ SOD GPx  CAT __SOD  GPx CAT _ SOD Times/Treatments
26 583 59582 SIRT 619 7763°  S8/1 6/77  S6/35° 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° /08  84/64°  59/40  7/35  94/86*  66/46 828  104/15 100 pmol
46/10  6/32 5968  53/S1* 655 IS/63°  S6/61  6/87  89/63% 6524 7/65  102/48 200 pmol
567 0/8 4196 358 125 4/61 469 044 3/57 581 0/87 9/11 SEM

(1 Sko 3)lkiwl (glas = SEM (P <e[+0) 5 (gyboline Oglds gt o 13 eVl gl slael s
% Numbers with superscripts in each column are significantly different (P <0.05).
SEM = Standard error of the means
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