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Effects of antioxidants combination on cryopreservation and
antioxidant activity of equine frozen semen

Anaer, BAI Dongyi, Nariga, MANG Lai"
(College of Animal Science/Inner Mongolia Key Laboratory of Equine Genetics Breeding and Reproduction.

Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract This study was conducted to evaluate the effects of antioxidants combination on stallion sperm quality during
freeze-thaw process. Sperms of ten stallions (3 or 4 individuals each time) were diluted into different levels of
glutathione (0, 5.0, 7.0, 10.0, 20.0 mg/mL), trehalose (0, 25.0, 35.0, 50.0 mg/mL), and the combination of
glutathione and trehalose ((0+0), (56.0+35.0), (5.0+50.0), (7.0+35.0), (7.0+50.0) mg/mL) . which were
supplemented with INRA82 extender and then subjected to cryopreservation. Sperm motility (TM) , progressive motility
(PM), plasma membrane integrity (M), acrosome integrity (AD and its malondialdehyde (MDA) content, activities of
superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-PX) and glutathione reductase (GR)
were investigated by sperm normal quality test and enzyme linked immunosorbent assay (ELISA). The results showed

that: 1) In 5.0 mg/mL glutathione group, the TM, PM and MI were higher than that in other groups, MDA level was
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lower than that in other groups, and addition of glutathione significantly improveed the activity of CAT and GSH-PX
(P<C0.05). In 35 and 50 mg/mL trehalose groups, TM, PM, Al and Ml were higher than that in other groups, and

35. 0 mg/mL trehalose significantly reduceed MDA content (P<C0.05) ; 2) The combination of glutathione and trehalose
(5.0+35.0 mg/mL) significantly increaseed TM, PM, Al, and Ml (P<C0.05), significantly reduceed MDA content
(P<C0.05), and improveed the activity of SOD and GSH-PX. In conclusion, the combined addition of 5.0 mg/mL

glutathione with 35.0 mg/mL trehalose protected the sperm from oxidative stress in a certain extent by changing the

enzyme activity, thus improving the semen quality after frozen-thawed.

Keywords Mongolian horse; spermatozoa; cryopreservation; antioxidants; antioxidant activity
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Table 1 The concentration of different antioxidants in straw frozen sperm in Mongolian stallion mg/mL

B A AL ZSyIE 14 24 34 4
Antioxidant Control Group 1 Group 2 Group 3 Group 4
A B H K Glutathione 0 5. 7.0 10.0 20.0
W BB Trehalose 0 25.0 35.0 50. 0 —
K+
040 5.0+35.0 5.0+50.0 7.0+35.0 7.0+50.0

Glutathione+ trehalose
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225 R R T 2500 AT £ b2
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0.05 ZRAWE,

2 HR5SMH

2.1 AEMELFINSF-BEEDBFRENZIN
2.1.1 REANEZLMHE KT EE DA RS ERAG

&R ORI
2 2 AT LIE H LB 5. 0 mg/mL i 4 beH ik
20 PM 5% v T HA 4 (P<<0. 05) , TM #l MI ¥ &5 T
HAl2H H 2% F R B2 (P>0. 05); %5/ 7. 0 mg/mL
By AT 53 = T HoAth 20 (P<<0. 05)
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Table 2 Effects of different doses of glutathione on the quality of frozen-thawed

Mongolian stallion spermatozoa %
A H K/ (mg/mL) 1B 9 ¥ L i BE 32 SRS T 1L o 5¢ e % Jo Ji 5 e
Glutathione ™ PM Al MI

0 63.945.4 a 45.6+£3.5 b 76.2+2.6 b 69.5+2.5a
5.0 66.045.3 a 50.5+6.2 a 70.24+2.3 ¢ 71.94+2.9 a
7.0 56.2£7.5b 44.7£3.9 b 82.3+2.7a 64.6+£2.6 b
10.0 29.8+10.9 ¢ 21.5+1.1d 75.7£2.9b 49.8+3.7 ¢
20.0 28.84+10.8 ¢ 23.7+2.1¢ 66.0+2.9 ¢ 41.9£3.9d

T - R ) B8 R ) 2 B % 25 57 B35 (P<C0. 05) L AHF T BE R R 258 R |3 (P>0.05), T,

Note: Different letters indicate significant difference (P<C0. 05),and the same letters indicate insignificant difference

(P>>0.05). The same below.

2.1.2 REAEFH
R ok
& 3T LLEH .3 50 mg/mL ¥ % b 41

B At I Ty oM R b R R A

TM.PM f1 MI ¥ &g 3 & F H A 4 (P<T0. 05);
ANRIFEGHEEAN AR LR 2255 (P>
0.05),

£3 TRAAEBEENIRHEIBRCEFREARHZMW

Table 3 Effects of different doses of trehalose on the quality of frozen/thawed
Mongolian stallion spermatozoa %
R (mg/mL) ESMTHO WEESETRE O DERE BB
Trehalose ™ PM Al MI

0 62.5+t1.6 ¢ 47.6+1.9 b 76.7t1.5 a 73.7£2.3 ¢
25.0 63.3+t1.6 ¢ 44,8+2.9 ¢ 77.1+£1.5 a 73.5+2.2 ¢
35.0 65.2+1.7b 48.8+1.8 b 77.9£1.5a 75.2+£1.5b
50.0 67.8£2.0 a 56.5£1.9 a 79.9£1.4 a 79.0£2.5a
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2.1.3 RREMALREKRTEEETES DR
R AR R

2 4 A LIE AN 5.0 mg/mL 4 b H

Ik +35. 0 mg/mL ¥ 3805 240 R -ff %R S kS T TML,

PM AT FI MI ¥ 2 3% @& T H ALK & 244 (P<<0. 05),
FHHEEEEN 5. 0 mg/mL 2 Bt H Bk +35. 0 mg/mL
T EWE AT B I B R IS ) TR s B R R R
SR AR TR 8 B8 W URAOCR IRcdf-
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Table 4 Effects of the combination of glutathione and trehalose on the quality of

frozen-thawed Mongolian stallion spermatozoa %

A 06 H ik - 1 R/ (mg/mL) 15 B ¥ LA iz S kS L) To s 58 e JoT i 5 e %
Glutathione+ trehalose ™ PM Al MI

0+0 65.1+4.7d 46.7+1.5 ¢ 77.1£1.5b 74.24+1.4 ¢

5.0+35.0 79.1£3.4 a 58.3+1.9 a 79.7Et1.4 a 82.0E1.5a

5.0+50.0 73.9£3.7 ¢ 46.1+1.0 ¢ 78.2+£1.5b 76.8+1.4 b

7.0+35.0 72.5%3.6 ¢ 47.6+1.9 b 76.7£1.5b 74.7E1.5 ¢

7.0+50.0 76.8+3.4 b 51.9+1.8 ¢ 78.1+1.4 b 78.5+£1.4 b

2.2 AEAMELFAXNREDBERFRELEXIE
N
R A& B e H Bk AT R & IR P AR
LR R A
AR IDEH RS i MDA 55 5 K 4 Bl S8 1L il
HYERY RN AN 5 Pros. W3R 5 n L, 55 Ho At 57 &

2.2.1

Z1AH e, 5. 0 mg/mL 9 2% bk K AT RE AIKORS W b
MDA & & U in 4 Fh 7] i 19 23 bE K38 T 25 42
ERE W CAT 3% (P<<0.05)35.0 1 7.0 mg/mL
Wil GSH-PX {f M3 i % & F H b 41 (P <
0.05)35.0 mg/mL Fl & ) GR 1 % B & & T HAb
4 (P<C0.05),

x5 AEAFEAMERNEEEBEFRELEXERNZN
Table 5 Effects of different doses of glutathione on antioxidase activity in Mongolian stallion semen
A e H Bk / [ SR ERE HEAAYEEE  AFHRHKEAE A K
(mg/mL) (nmol/mL) (U/mL) (U/mL) L/ (U/L) W5/ (U/L)
Glutathione MDA CAT SOD sSH-PX R
0 19.8042.17 b 0.4940.54b  5.9340.30a  36.11416.65 ¢ 4.7242.11 b
5.0 18.94+2.59 b 2.5640.42a  5.04+0.23a  80.71+12.27a  8.7142.16a
7.0 20.04+2.27b  2.96+0.47a  4.5440.31a  89.20+13.10a  4.6942.34b
10.0 26.074+2.73 a 2.87+0.35 a 4,97+0.45 a 50.97412.43 b 2.34+1.91 ¢
20.0 26.40+2.24 a 2.71£0.32 a 4,4840.41 a 44.60415.48 b 2.6842.03 ¢

2.2.2 RRAMNZTHEESZEF LHR P RAAM
X IGAREI TR
TR AR P MDA &8 & 4 Rl 48 4k B 5
PERSZI AN 2R 6 TR .t 3 6 Al UL, i 35 0 7 it ok
35.0 mg/mL W}, ¥ MDA & &= i F 1K T H1th
4 (P<C0. 05) 5 A [a) ) 5t 04 Vi 35 B 35 W I 25 48
SOD {1 (P<C0. 05) ,

2.2.3 REMESBLREKRTEEBETEEDH R
WA AE X 48 AT R R

AN TR A A A4 I H K V6 o X RS Wt MDA &

AR BT A L BB IR PE RS N R 7 BTk, B R 7 0]

LIS TS A S (5. 0435, 0) mg/mL I R W

MDA & & B &K T HAth 41 (P<<0. 05) . GSH-PX i

PRI 2 5 T HABZH (P<<0. 05) ; IR N4 SOD i #:



5 10 1]

BRTI 7R A%« S T 0 S A 700 AL T 558y B R v R AR A R AL S A AR S48 A B9 32 TR 103

R6 FRFAEBEENRHIBRINELEXIERHR M

Table 6 Effects of different doses of trehalose on antioxidase activity in Mongolian stallion semen
T BENE/ N/ o A AL S/ A A B A e H R A A e H R
(mg/mL) (nmol/mL) (U/mL) LA/ (U/mL) LW mg/ (U/1) i It/ (U/L)
Trehalose MDA CAT SOD GSH-PX GR
0 27.60+1.21 a 2.59+0.37 a 3.8840.25b 53.27+14.38 a 4,7342.01 a
25 27.274+1.20 a 2.92+0.33 a 4.83+0.37 a 65.15415.25 a 2.34+2.23 b
35. 21.244+1.24 b 2.87+0.45 a 4,19+0.27 a 72.43413.99 a 4,35+2.18 a
50. 29.20+1.84 a 2.75+0.51 a 5.10£0.33 a 46.11+17.26 b 3.79%2.11 a
BT ORFEA S BB+ T S DT R 4L AL X JE AR OB
Table 7 Effects of the combination of glutathione and trehalose on antioxidase activity in Mongolian stallion semen
A5 e H K A+ 1 e/ A AL .
(mg/mL) N/ o A AL AR/ AL A e H B A A5 e H Ak
mg/mL
. (nmol/mL) (U/mL) Wi/ (U/L) 5/ (U/L)
Glutathione+ (U/mL)
MDA CAT GSH-PX GR
trehalose SOD
040 26.26+1.37 a 2.55%0.41 a 4,0640.26 b 47.25+13.56 b 4.2542.17 a
5.0+35.0 20.77+1.42 b 2.23£0.32 a 6.19+0.31 a 90.37*14.87 a 4,23+2.86 a
5.0+50.0 25.69+%1.22 a 2.76+£0.48 a 5.64+0.29 a 52.86417.72 b 4,82+2.27 a
7.0+35.0 24.5141.27 a 2.61+£0.44 a 5.2940.35 a 63.54416.64 b 4,46+2.63 a
7.0+50.0 25.534+1.31 a 2.98+0.39 a 6.10+0.31 a 57.46414.62 b 2.61+£2.09 a

i T HAh 4] (P<<0. 05) ; CAT.GR By 3&E 40 M
KU EF (P >0.05), 458 KW, KA HBM
5.0 mg/mLAF Bt H AR +35. 0 mg/mL g 5EMk v] i 3
FER i MDA & &, 42 5 GSH-PX il SOD i #,
kG L A7 A AR L R — R R T
Vo U~ AR R i R TR 4
3 3 i

RS T3 B A6 M A BT R YR
o B0 BRI T B Ak T VR B R AR AN B R
GRS Bh e 221 L U R TG T SAROR T R S BORE T
Fra TR FER TR I A B A AR T fg
FE— i TR T = ¥ R R S T RS YT i [ A e
PR T2 A e . SOD F %k I TR 3, CAT
RN TP e A AR A I T A TR AR B RS
5k GSH-PX R ) 7 » A 202 i GSH-PX i Bk
6P R AE M B B T 5 SOD il CAT A E
PR S A0 35 4= AT L T b e ek e ATk

it 3% P T R AIG TR T R B R e, Ball AN
WFSE & B 16 1 S Y 3 22 5 SO0 T 5 Ak R0 R AR
fif VR JE RS 0% .l SR 7 BT i W E R R
Rodrigo 2208 2. 5 mmol/L (0. 77 mg/mL) iF i #l
A WEH IR ES I ) 2 D v PR AR P T R TR TR
% TM. PM fl MI, Mahdi %"Y %% 5 mmol/L
(1. 54 mg/mL) i st A3 e T 0k o 21 Fh 2 5 i ¢
Wb BE TR W TMLPM Al ML BE I T MDA
i, Hu S5 7R AR 0 U8 i 3 J5 A0 45 bk K
HEARE M A . MDA 5 £ 1 2 B %, SOD Al
GSH-PX itk B# Tt . AWF5 A H.5. 0 mg/mL
AW H XK TMLPM Al MI 3547 48 5, 7] B ik
KWt MDA & 5, B8 e i IR AT 2 2% 8 m CAT
A GSH-PX iFH:, BEBI B N 5. 0 mg/mL 2% it H Ak
XoF 55 v RS VR ot B A R A T Tl T M ) ek T
el THEMAN S 5 T AL 5. 52 8 7 RS WO 1
ST B R GERYRE T o DA T DR 15K VR R S 4 Tl AR ¢
FEE, I — B B R R TR W BT, SR,
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Baumber 2278 10 mmol/L(3. 07 mg/mL) &Mt H
JRAS T 3 B4 WS Y ok Bl TM R PML, H: Rt A
AJ BE SR AN RS Y2 VR R T L AN [R] o FiORS 6 AS [R]
Y 22 .

Diya 252N 34. 2 mg/mL ¥ ML & T
KRS TM AT Fil ML, ARBESE K& 3K, B & 16 e B
F14) 1) 2k 38 0, K A T HE AR AR B T 23, 35. 0
50. 0 mg/mL WEHEBE T $E5 TM . PM AT fil MI, H.
35.0 mg/mL Vi EERE ] B AL MDA & &, 2445
E S IR 7 = A 1 I S < N B A
35.0 mg/mL 7 & (96 SE0E T BEEE & T REIE R
B A 6E 7, HOKS W T & AR B TR A A e . T
Arifiantini 2P BA0AY 50 mmol/L(17. 1 mg/mL)
Vi X V8 TRCTR A R 1 ok B A R AR £
o, HIFEHTTRERER AT T . K- ERED
BUNE - PG ™ W K WP SRR R 48 B e
fig T XoF ARk I 3 DAL IR Vg R K BB A R I I ) R
FAEHL,

TSI B — B e A ) AT BB 2 DL 5 RS TR ¥
PRARAE R L DA R B AN B Ak 7 i 4l
HERIIH T ANES N EPT AR R T
PRI T . XSG TSN 1 4 A XK T B AR A 4
FH 55 18 ot 2o 48 Ak 0 00 2 A B 48 Ak TR HE T R 42 Uk
PRAF 2L 2 = A T PR S R AR A G . T
Gy 2N B = 7= W i N = <V (= e~ 3
A G 43 00 3 P A e AR S I 28 R IS I A
e AR S0 L 45 R SR VR B VRN 5. 0 mg/mL 44
JoE H AR +35. 0 mg/mL i 3 0% ] & 3 B Ik MDA &
L35 SOD Hl GSH-PX 3 P, 7] ] $2 /2 B4 1 14
R o ik SRk B I A2 30 9855 Lt A A R T HS 0 Xk
TR EA N R 2 TR ER . 5k RET, JH TM,
PM AT F1 MI ¥ 1 2 5 T H A& 4, #F— B il
A, LbES B S T B B B 15 ¥ R RS VR L A Ak 1 U e
T35 DN BE B G- 1 e $E HR UR R A BE T . IR L
D T 3 P i — 2D R X e AL R X Bl R S PE
MR RBENEEAERRENREEREAREESS
B, g X 25 B R BT A A TR B0 SRR
Rt 48 Ak 7R £ 4L 3 240 .

AR 56 [ FH 14 7 B B0 R T TE B T A
T bR R W AT R gk B D i e A R L ax s A Ak
NS A Ok bt 7= e Rk S B A 1
W ORISR BON Z 8 B s 2 i E 2 A
AR A T 48 Ak TR0 GRS VR 5 AT A8 AR A S FE A Y

VEFOMLEE 1 75 2k — 2 B 5T . 9 W8 UR R AT B0 $i
PR ST L HRR S B B AR

18R

TESE T SR W AR P W B SR N 5.0 mg/mL
A H K435, 0 mg/mL 1 # 0% 7f & 3 B Il MDA
S 4T SOD F GSH-PX I M, #2785 7 52 D kg
TV VR R i IO s e 4 B B S AR TR G R
F 0 AL R OR BT O A AR AR R PL B AT R
HE— B W5 2 ¥ .
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