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Effects of Mitochondria-targeted Antioxidant MitoTEMPO
on the Kinetic Characteristics of Frozen-Thawed Boar Sperm
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Abstract Cryopreservation of semen is useful for animal breeding via artificial insemination (Al).
However, the use of frozen-thawed boar semen is limited due to cryodamage. The aim of this study was
to investigate the effects of different concentrations of MitoTEMPO (a mitochondria-targeted
antioxidant) in lactose-egg yolk (LEY) extenders on kinetic characteristics of frozen-thawed boar sperms.
Semen samples were collected from mature Duroc boars (2~3 years old) and cryopreserved in LEY
extenders containing 0, 0.5, 5, 50, and 500 #M MitoTEMPO. The kinetic characteristics of frozen-thawed
sperms were determined 0 and 30 min after thawing using computer-assisted sperm analysis (CASA).
Results indicated that sperm motility immediately after thawing was significantly higher with 5 and 50
uM (50.46+2.71% and 46.96+2.66%, respectively) than with 500 #M MitoTEMPO (35.40+2.95%) (P<0.05).
However, there were no significant differences in other kinetic characteristics except motility. In
conclusion, the addition of MitoTEMPO to the sperm freezing extender may have a beneficial effect on

motility of post-thawed boar semen.
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B EARES 7150] AB4Ho] AH8Blo] B W
A m2 a3 9 o) dele Arsl] g8 del A8
93 k. 5249 B0 AR 9F SR A7)
W A7 S, BUA SHMIA B 52 ERRITHI)
AT FA 0] A9, B2 25T vl AR Ax
o} asixule] vgo] ol Alxue] X Ashasih
W) 490, ol Axe] B4 AEYS 349
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< (4] 7 5= Aofistal AlZAFES] A5 E
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2 Hok= G431 APHo9) reactive oxygen species
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(ROS) 9] FA3 371 FEste] 52-8dE B4y
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AANA A BT 2542 A 5= QoL
oA =H2|9] FE-goY Bl == ROSY
FAT 7 AT &9 ok AR 58T 5
A58 52 MAT 5 SIS Aotk

HEZE g ok= ATP A4, A4 415}, Aaard g
FAF 24, AlZ2d Zg ol 9 ROS T8 28L& =
st w2 AR IgollA] F83 JT-E Sk AEAT
Ho g IHA SItH12l =X FrAE & Hjoro] A
EAo|A] =8 1230 ATP AL A U AT Y ¢
BAE = 7 9 27 vijo} o] FasitH13] &
2 AFtollAl ATP7E A=l 51t PIEZE ool
AtslA QlAkslo] Q)5 hydrogen peroxide, superoxide
4 hydroxyl radicals 22 ROSE°] AJAHH= Ao]
B QeH14]. S844AE B0k AAske F4tst
vk 7S] EWF o R opy]H Akt AEH A= DNA &
g, @i W 5 B2 FRolA AR 7150 ol
Z#SHH15]. MitoTEMPOE HEZEEEotg BH0R
sk Az Fabd FASACITH16]. Trnka et al
(2008)°l sl Ao = FAH A4S A eI ([17] H
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EZFcgol Eol¥ superoxide scavenger®Z EA
ATH18]. ©]F9] = MitoTEMPOZE AZE W
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25k 12 S|4 P R BTSE 22t 3|4&
ARsES 30x10° cell/miE 2SR,
HMEEL A5 HAHEA7](Computer-
assisted sperm analysis, CASA, ISASvl, PROISER,
SPAIN)= o]&5te] HAHe] 25/d0] 80 % ool 7
FAQ FHE 7H FAE] HlEo] 80 % o4l HAM
E7E Ao o]&st3ith

2.3 SZEZN FH|
12} EARZN(EY; Lactose-Egg Yolk extender)
2H1E ot 11 % a-Lactose &9 80 ml} egg yolk

20 mE &I 2413 59t wHkE AASEL, dAE

2](3,000 rpm, 5 T, 202)sto] 35t 35Tt
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o] gt MitoTEMPO2] g3k

I %, 14 5aEEH ot %0, 0.5, 5, 50 ¥
500 #M)®] MitoTEMPO Zd7Fste] 1A17F &9t wvks
AABIAT. 23 FAEZENL MitoTEMPOZ} A71E A
&2 12k 5A] 1.5 % Orvus Es Paste (OEP: Nova
Chem., USA)2} 9 % Glycerol(Sigma)S A7lole] &

B3 % 4 T YT BEstel Agd] A8ttt 2

] OEP$} Glycerol®] % &= 217k 0.5 3 %3{rh.
24 32 H 8aldH

FTARE A AL 24417 B 17 € 9%
IOl BEEgt 1 F AAEES 17 T A
800xg= 10 &t TRt & S-S AAskaL

% HAEEIL 1.5%107 cells/n7t HE2 13 52
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Mg BE2 oloth AIMES 5242 A5 A2
(SY-LAB Gerate GmbH, Austria)Z AFg-3lo] AA]5}
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2.5 SZ-8oll YA 2N E4 2
FA-8oE A9 255 EAE2 CASAE A&

slo] iz oz FriE ek PAAMEL BTS S8 &

3 30x10° cells/mQ] =2 ZAsto] A} 38

CE 7% ZAIE 5 plE markler counting chamber
(Sefi-Medical Instruments, Israel)2} CASAS ARES
of A& 9 24 10079 FAE B7kek7] Y84l 10
3] o} BAZ wHESte] HolBE sl 24 A
AEO] 2554 EA A HEQ] F5H(MOT, percent of
motile sperm, %; 2+573°] = AL HE), FAL
% &% (VCL, curvilinear velocity, m/s; 3&9] &%
ARE uet Y= 5 DT T olEst A,
2485 & 5(VSL, straight-line velocity, im/s; At
9] A X<t upA|g} /1A] Ato]o] A AAZE XA 7
AR Y ), HiEs &E(VAP, average
path velocity, im/s; ZA| o153t A& AHIst Ao
Z UE ), AFAQIN, linearity, %; VSLZ} VCLO]
H][VSL/VCL]), &% ©°lsAZ/(ALH, Amplitude of
lateral head displacement, ym; ©]5°] T2 HYRFH

3¢ Aze) BAE 2=,

2.6 84 &4
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Table 1. Effects of different concentration of MitoTEMPO on the kinetic characteristics of frozen-thawed

sperm immediately after thawing

MitoTEMPO MOT VCL VSL VAP LIN ALH
concentration (#M) %) (m/s) (um/s) (m/s) %) (m)
0 41.68+1.31" 55.36+2.61 34.79+1.56 38.82+2.09 65.23£0.92 1.89+£0.09
0.5 40.28+0.75% 52.37+1.72 34.7240.22 39.04+0.27 66.41£1.79 1.83+0.07
5 50.46+2.71% 53.52+1.38 36.97+0.89 41.18+0.84 69.08+0.11 1.80+0.06
50 46.96£2.66" 52.68+2.78 35.69+1.54 39.56+2.00 67.82+0.75 1.81£0.06
500 35.40+2.95° 50.50+1.03 31.84+1.16 36.34+0.77 63.09+2.43 1.85+0.07
Mean+SEM.

WMOT: motility (%); VCL: curvilinear velocity (m/s); VSL: straight-line velocity (m/s); VAP: average path velocity (m/s); LIN: linearity

(%); ALH: amplitude of lateral head displacement (im)
abed 4 dicate significant differences (p<0.05)
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Table 2. Effects of different concentration of MitoTEMPO on the kinetic characteristics of frozen-thawed

sperm at 30 min after thawing

MitoTEMPO MOT VCL VSL VAP LIN ALH
concentration (M) (%) (m/s) (m/s) (um/s) (%) (um)
0 36.32+2.04® 55.55+1.98 38.53+2.22 40.73£2.13 76.12+1.37 1.67+0.03
0.5 35.00%2.30% 47.88+0.88 35.96+0.90 38.38+0.86 75.10%0.77 1.58+0.01
5 41.4242.14" 48.69+2.02 36.14+1.69 38.98+1.67 74.18+0.38 1.62£0.07
50 35.91+0.77% 48.74+£1.03 36.15+1.04 38.64+0.87 74.16£0.59 1.654£0.01
500 29.88+1.06° 46.50%3.03 32.58+3.43 35.73+3.48 69.71+2.84 1.66£0.01
Mean+SEM.

WMOT: motility (%); VCL: curvilinear velocity (m/s); VSL: straight-line velocity (m/s); VAP: average path velocity (m/s); LIN: linearity

(%): ALH: amplitude of lateral head displacement (im)
abed 5 dicate significant differences (p<0.05)
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MitoTEMPO 717t 83 2|5 gAte] 255k £
H|2]= ¥E Table 19 YeHHIE MitoTEMPO 5
4 50 uM Aol A 9] 582 27 50.46£2.71 %,
46.96+2.66 %= FAZF0 pM, 41.68+1.31 %)<t
0.5 uM #2)740.28+0.75 %) Hrojirhs &2 254
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2735.40+2.95 %) Hrt= foFoz 52 2548
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253MOT) oleoll Hies £m(VAP)RF FXA
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