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ABSTRACT

The objectives of this study were to investigate 1) the effects of Selenium(Se), Vitamin E
(Vit. E) or recombinant Bovine Somatotropin(rBST) administration on fresh and frozen /thawed
semen characteristics and 2) the effect of taurine on frozen /thawed semen characteristics in
Hanwoo sires.

Hanwoo sires were randomly assigned to five groups (1. control, 2. rBST, 0.09mg /kg body
weight (BW), 3. Vit, E 1,500IU /kg BW, 4. Se 0.1mg /kg BW, 5, Vit E 1,500IU plus Se 0.
img /kg BW). The administration of Se, Vit. E and rBST for each experimental group were
given 6 times at 15 days interval by intramuscular injection,

The administration of Se, Vit. E or rBST in Hanwoo sires didn’t affect semen volume and pH
values, but sperm viability was significantly increased comparing to the control group. Also,
frozen /thawed semen analysis showed that the sperm viability increased, but any other effects
were not found in total sperm aumber, motility and abnormality among treatments, The addition
of taurine in semen freezing extender had a beneficial effects on frozen /thawed semen
characteristics in all groups. The administrations of rBST, Vit. E and Se did not affect the
sperm capacitation and acrosome reaction, either the ratio of F pattern(uncapacitated and acr-
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osome intact sperm) or AR pattern(capacitated and acrosome-reacted sperm), but the ratio of B

patten(capacitated and acrosome intact sperm) of treatment groups was significantly higher

than that of control group,

These results indicated that the viability, motility and quality of semen in Hanwoo sires were
slightly increased by the injection of rBST, Vit. E and Se, and the addition of taurine in semen
freezing extender were also increased the semen characteristics after thawing,
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Table 1. Effects of selenium, vitamin E and rBST administration on fresh semen characteristics in
Hanwoo sires

o No. of Fresh
reatment
collection Semen vol. (ml) Sperm con. (10 /ml) pH
0 6.38 + 1.77 14.90 + 3.60 6.73 + 0.12
1 6.08 + 1.47 14.82 * 3.62 6.66 + 0.23
2 5.82 % 0.83 17,68 * 2.45 8.7 £ 0.06
3 6.33 % 1.28 14.95 + 3.67 662 £ 0.07
1 6.35 * 0.72 1073 % 2.79 6.12 +0.14
Control 5 755 + 0.95 1413187 6.53 £ 0.10
8 5.80 + 0.45 1048 + 116 639 £ 0.17
7 373 1.00 12,53 * 148 6.44 + 0.16
8 5.48 = 0.95 10.85 + 1.37 6.30 £ 0.13
9 388 T 0.88 13.05 + 315 6.0 £ 0.23
Total 5.83 + 1.22 13.50° + 2.32 6.51 + 0.20
0 6.32 % 2.17 18.58 + 5.51 6.53 + 0.21
1 6.42 £ 1,60 19.88 * 5.27 6.68 £ 0.14
2 5.50  0.57 20.10 + 3.19 8.98 £ 0.14
3 704 * 0.80 14.86 + 258 6.49 * 0,09
1 6.32 % 1.09 18,20 + 3.32 6.41 £ 0,00
rBST 5 558  0.76 13.04 = 3,81 6.44 * 0.07
6 127072 12,02 + 244 8.36 + 0.99
7 2.04 % 0.64 1412 + 1.83 6.47 * 0,12
8 454 1.01 15.24 + 1.08 6.32 * 0.06
9 3.08 % 0.67 1480+ 182 6.60 + 0.07
Total 5.33 + 1.27 16.26° + 2.65 6.45 % 0.12
0 5.46 = 1.46 17.44 * 6.30 6.68 + 0.26
1 6.54 £ 0.92 2192 + 5.3 6.63 + 0.05
2 5:36 T 0.54 15.80 + 3.82 6.35 + 0,12
3 6.56 + 0.78 16.88 + 2,37 663 + 0.08
- 1 6.36 + 0.85 19.06 + 374 8.52 £ 0,06
Vitamin E 5 5:36 + 0.80 20,34 + 3.72 623 £ 0.15
6 402 068 1452 + 1.95 825 + 0.10
7 414+ 0.93 15.76 + 2.91 6.45 + 0.12
8 390 * 0.70 1412+ 3.06 6.43 % 0.13
9 338 T 0.64 14,04 * 2,68 6.54 + 0.03
Total 510 % 1.18 17.07° + 2.61 6.47 * 0.15
0 5.90 + 1.57 22.28 + 2.91 6.65 + 0.23
1 350 % 270 18.96 + 461 6.67 + 0.24
2 572 ¥ 0,41 2154 + 1.44 8.46 £ 0.15
3 5.86 T 0.04 1764 £ 1.75 6.64 £ 0.08
_ 1 6.58 £ 0.02 16,78 + 3.97 6.45 + 0,14
Selenium 5 562+ 1.11 18.36 + 1.91 629 * 0,18
8 2.92 + 0.05 2158 * 250 618 012
7 3.90 * 0.60 19.72 + 0.86 6.48 + 0,14
8 322 ¥ 0.51 16.26 + 3.30 6.24 + 0,13
9 2:30 % 0.20 19.26 + 1.51 637 +0.12
Total 475 % 1.51 19.23¢ + 2.07 6.44 £ 0.17
0 4.86 + 0.99 18.64 + 8.22 6.5 % 0.17
1 492 % 1.46 2238 + 7.18 8.46 * 0.21
I N R
Vitamin E 4 664+ 1,58 21.64 + 2,14 644 + 0.12
+ 5 460 * 0.58 16,60 * 2.91 611 %019
BN TN e
Selenium 8 470 £ 0.0 20.42 + 2.41 626+ 013
9 2,78 % 0.53 1716177 6.40 £ 0.11
Total 473 +0.98 19.46¢ + 2.06 6.34+0.14

&b ¢ Values with different superscripts within same coloumn are significantly different, P<0.05.
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Table 2. Effects of selenium, vitamin E and rBST administration on frozen/thawed semen char-

acteristics in Hanwoo sires
Treat No. of Frozen /thawed
reatment
collection Motility (%) Viability (%) Abnormality (%)
0 33.35 £ 1.08 44.09 + 3.13 9.13+1.49
1 31.28 £ 3.09 44.53 +£0.16 7.79 £ 0.81
2 33.34 £ 4.27 49.13 £ 3.26 8.48 £2.37
3 28.48 + 4.85 42.62 + 8.90 7.41 +2.84
4 28.25 £ 8.34 38.74 £ 6.32 8.60 + 0.28
Control 5 23.31 +1.82 42.42 +£1.23 8.78 = 0.26
6 38.48 + 8.39 48.61 +6.51 12.09 + 0.67
7 3564 +£1.94 42,37+ 4.24 6.71 +1.96
8 36.22 £ 3.07 41.96 £ 6.27 8.80 £ 2.12
9 42.31 +0.36 50.36 £ 0.01 10.55 + 3.18
Total 33.07 £ 6.31 44.48a + 5.08 8.84 + 2.03
0 37.78 £ 1.21 43,99 + 2.81 11.07 £ 0.86
1 36.06 +1.97 43.53 + 2.57 11.99 £ 0.26
2 35.71 £ 0.72 43.82 + 2.57 9.17 £ 0.12
3 33.47 £ 4.42 43.43 £ 0.69 7.53 +0.86
4 27.76 = 0.56 44.89 +5.95 8.08 +2.12
rBST 5 34.62 + 3.13 46.50 + 2.71 9.27 +0.43
6 31.31 + 3.49 45.55 + 3.40 7.44 +2.48
7 37.38+0.25 50.61 £ 2.44 6.02+1.21
8 39.18 £ 2.60 51.12 +1.83 5.98 + 0.62
9 42.84 +5.43 51.35+ 1.76 6.10£0.11
Total 35.61 + 4.60 46.48® + 3.86 8.27+£2.22
0 36.80 + 3.72 43.86 +1.52 11.05+1.84
1 35.54 £ 7.24 44.49 + 4.47 11.35 £ 0.63
2 35.52 £ 6.02 44.61 +6.29 11.27 + 1.03
3 32.00 £0.14 46.46 + 2.65 8.65 +0.15
4 32.06 £ 5.62 43.95 + 0.57 6.54 +0.33
Vitamin E 5 23.47 £ 2.16 43.94 +5.48 6.81 + 0.49
6 35.32 £ 2.80 47.50 + 0.62 6.21 + 0.04
7 31.58 +1.18 50.96 £ 1.52 6.65 + 0.35
8 49.85 + 0.86 54.76 £ 0.76 6.19+1.20
9 3857 +2.24 52.23 +3.35 5.84 + 0.50
Total 35.07 = 7.08 47.28% + 4.59 8.06 +2.33
0 34.79 £ 2.26 45.59 + 4.53 9.51 +£0.91
1 35.85 = 0.01 40.40 + 1.52 9.98 + 0.28
2 30.62 + 4.29 45.57 £ 2.98 8.40 1 0.98
3 32.32 +1.89 43.44 +1.15 8.82 + (.59
. 4 31.68 = 0.08 45.51 +4.73 7.80 +1.32
Selenium 5 28.39 +6.20 44.37 +5.33 5.89 +0.43
6 38.26 +1.41 48.24 +1.64 7.22 £ 0.08
7 36.28 + 0.11 48.78 + 0.82 6.34 + 0.16
8 35.00 + 0.19 50.20 + 0.28 5.42 + 0.48
9 37.94 +11.22 51.27 +1.73 5.98 +0.31
Total 34.11 £ 4.49 46,34 + 3.89 7.54 +1.65
0 35.05 £ 0.94 41.71 £ 0.52 11.41 +1.48
1 32.44 + 0.59 42.42 £ 0.42 10.49 +0.80
t sEElE mgrlr heni
: + 4, B8+ 1.

Vitamin E 4 3241 + 3.09 4771 + 108 6.03 + 0.38
+ 5 36.07 £+ 2.10 46.07 £ 3.12 6.50 = 0.76
6 36.20 +£1.32 51.87 +2.98 6.25+2.10
Selenium 7 4546+ 1.18 52.11 ¥ 2.97 6.63 + 1.25
8 39.50 + 2.06 50.89 + 3.86 5.62+0.11
9 39.37 £ 0.63 52.81 + 3.69 6.42 + 0.56
Total 36.61 +4.16 48.24b + 4.41 7.54 +2.10

2b Values with different superscripts within same coloumn are significantly different, P<0.05.



Table 3. Effect of taurine on frozen/thawed semen characteristics in Hanwoo sires

Teatment Taurine Motility (%) Viability (%) Abnormality (%)

- 31.83 £ 6.43 43.95* £4.97 9.21 +£1.16
Control

+ 34.31 £ 6.28 45.02** + 5,40 8.46 + 2.66

- 35.09 £ 4.42 45.67% + 4.61 8.65 +1.99
rBST

+ 36.13 + 4.95 47.29% + 2.95 7.89 + 2.48

- 33.98 + 7.55 46.52% + 5,56 8.36 + 2.51
Vitamin E

-+ 36.17 + 6.80 48.03%> + 3.55 7.76 £ 2.23

- 33.55 + 4.25 46.01* + 4.12 7.72+1.76
Selenium

+ 34.68 + 4.89 46.67%" + 3.83 7.35+1.60
Vitamin E + - 36.10 + 4.27 47.37" £ 4.14 8.05+1.75
Selenium + 37.11 £4.20 49.11° +4.72 7.02+2.36

- 34.11 £ 1.62 45,90 +£1.27 8.40 + 0.57
Over mean

+ 35.68 £ 1.16 47.22 +1.53 7.70 £ 0.55

&b Values with different superscripts within same coloumn are significantly different, P<0.05.
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Table 4. Effects of selenium, vitamin E and rBST administration on sperm capacitation and acro-

some exocytosis of frozen/thawed semen

No. of Frozen /thawed (%)
Treatment .
collection FV B? AR®

0 10.49 + 0.52 58.09 +1.72 31.41 +£1.18
1 10.26 + 1.07 56.36 +1.25 33.36 £2.31
2 10.11 + 2.67 55.01 £ 2.39 34.88 +0.33
3 948 +1.39 51.30 + 0.63 39.23 +0.72
4 8.73+1.71 54.73 +£2.73 36.53 +1.01
Control 5 9.51 +£0.17 49.45 +0.98 39.38 +3.11
6 9.17 + 3.06 50.21 + 0.55 40,59 + 2.48
7 10.46 £ 2.77 51.14 + 6.96 38.36 + 4.15
8 7.36 £ 1.47 47.42 + 0.81 44 98 + 2.77
9 7.63 £2.99 48.63 + 8.85 43.73 £5.86
Total 9.32 +1.11 52.23b + 3.57 38.24 £ 4.27
0 9.88 + 0.70 58.88 + 2.46 31.18 +1.83
1 11.53 + 0.49 57.90 + 2.68 30.56 + 2.23
2 10.33 £ 0.29 57.80 + 2.91 30.89 + 4.65
3 10.34 £ 1.41 55.51 + 0.43 34.17 £ 1.82
4 9.39 + 3.04 52.43 + 1.00 40,16 +1.18
1BST 5 10.17 £+ 0.26 55.14 £ 2.14 37.76 £ 6.78
6 7.62 +1.64 51.43 £ 2.67 44.45 £ 0.66
7 8.44 + 3.05 49.99 £ 6.79 45.97 + 3.80
8 7.03 +1.20 47.78 £1.44 48.20 + 1.61
9 8.19+1.11 45.48 + 3.70 50.39 £ 0.91
Total 9.20 +1.42 53.23° + 5,42 39.37 +£8.34
0 11.09 = 0.77 58.37 £ 0.91 30.54 +1.66
1 11.34 £ 1.61 53.35 +4.22 35.29 £+ 2.58
2 10.54 + 2.63 52.69 +1.45 38.57 £ 3.74
3 9.22+1.64 63.75 + 4.05 29.02 £+ 8.51
. 4 9.10 £ 1.9 49.07 +4.14 44,72 £1.91
Vitamin E 5 8.70 £ 1.44 47.52 £ 0.82 43.48 £ 0.11
6 9.35+1.73 43.43 £ 0.01 47.26 £1.75
7 9.33+2.16 42.45+1.08 50.53 = 0.01
8 8.79 £ 1.28 39.36 +1.15 53.60 £ 2.37
9 9.03 £ 2.13 43.29 £ 3.35 49.21 + 3.21
Total 9.65 + 0.96 49.32% + 7.73 42.22 + 8.51
0 11.53 £ 0.09 55.77 £ 0.52 32.71 £ 0.60
1 11.67 £ 1.03 54.58 + 3.08 33.77 £ 4.08
2 9.45 + 0.07 51.33 £ 2.36 40.48 + 0.67
3 14.17 £ 1.17 58.51 +1.11 27.34 + 0.08
. 4 8.70 + 0.62 46.91 + 0.60 44.35 + 0.26
Selenium 5 11.14 £ 0.76 48.47 + 3.57 40.40 + 2.82
6 9.73+1.79 46.79 £ 1.99 43.47 £ 3.77
7 8.10 = 1.47 44.51 +£1.51 46.54 +£1.04
8 7.90 +£1.15 37.29 £ 2.13 54.81 + 3.29
9 8.09 +1.17 39.12 + 0.53 52,30 £ 1.35
Total 10.04 + 2.04 48.32* + 6.93 41.61 + 8.63
0 10.78 £ 1.61 60.37 = 0.89 28.54 £0.28
1 10.00 = 0.36 60.50 £ 0.22 29.00 + 0.56
2 10.69 +1.17 50.09 £ 0.12 39.20 +1.04
Vitamin E 3 9.79 £ 1.99 53.56 + 5.79 37.09+£7.19
4 9.42 +1.92 52.06 £ 0.45 38.49 £ 1.45
+ 5 10.89 + 0.80 50.12 + 0.33 39.01 +1.14
6 9.88 + 2.63 40.35+4.08 4978 +1.44
Selenium 7 10.47 + 0.49 46.24 + 0.26 43.29 +0.80
8 8.31 +£1.56 43.34 +0.53 48.33 +1.03
9 9.35+2.19 40.55 + 1.45 50.70 + 2.80
Total 9.95+0.79 49.71%° + 7.26 40.34 £ 7.84

&b Values with different superscripts within same coloumn are significantly different, P<0.05.
1) F : uncapacitated, acrosome-intact cells
2) B : capacitated, acrosome-intact cells
3) AR : capacitated, acrosome-reacted cells

- 198 —



Table 5. Effects of taurine on capacitation and acrosomal exocyosis of frozen/thawed semen

Treatment Taurine FY (%) B? (%) AR® (%)
ol Z 10.84% + 1.02 51.37 + 4.26 37.72 + 4.84
t:
ontro + 7.80% + 1.5 53.10 + 4.23 38.77 + 4.67
asr - 10.19% + 1.29 54.57 + 4.60 39.05 £ 8.77
r T 8.39 + 1.88 51.89 + 6.86 30,60 + 8.55
- 10.77% % 0.95 49.14 + 8.09 4134+ 9.52
Vitamin E
+ 8.5 + 1.33 49.51 + 7.86 4310 £8.10
. - 1019 + 1.58 48.71 + 6.63 41.06 + 7.89
© T 9.90% + 2.65 47.94 + 7.50 42.16 + 9.59
Vitamin E - 10.76° + 0.83 50.88 + 7.92 38.37 + 7.60
+ Selenium + 9,14% + 1.47 49.48 + 6.85 41.27 + 8.09
- 10.35° + 1.76 50.75 + 6.37 39.72 + 7.40
Overall mean
+ 8.76° + 1.91 50.37 + 6.73 4100 + 7.85

abe - AB Values with different superscripts within same coloumn are significantly different, P<0.05.

U F ; uncapacitated, acrosome-intact cells
2 B : capacitated, acrosome-intact cells
9 AR : capacitated, acrosome-reacted cells

N3z #

E QA7E AR & AF3EEY BST Rt 4
AWM FASIA R F-g-sh= Vit. ES} Sed] F47}
T TR AYPS nHe EAE HEHNL,
Ao FAREA F Y32 de) taurine?] F77t &
& F A4l v X B3-S HESST.

718 AFH TS A S5 S5 Ak
2715 g HUjg o]gta x| ST £
HAL R, HFgAE & Uk, a0 FYFF] v
Ae sflozye F%, 9%, AFAE € Az,
299 &3Ed € JUFE Tol Ak

A ZEEL HpA A Rulslo] &9 4%
3 aud, A4, @r3E L EAuA 25 98
€ 798}, 1BSTE A3 8H 22 YAHE A =
T & AFEEELEA HKFRA ool FAEE 3
A2 gAY, B9 7HAA XS sertolic cel-
ls8 A3t HAPAYE £FAF)| 2, testosterone
o] ¥ug FIHAT)e Aoz geix Y (Kosco &,
1987; MacDonald®} Deaver, 1993).

IRHEEY AXgA = 43l 9F &FozRE
Al AAG B3she A 24 2HE-3h= Se
s} Vit. Ee ztz} 8483 159 7R oA 4
3IYE, g AAde 42 99 (Diplock,
1981; Nino$} Prasad, 1980).

Sed FA3A WolAA A vitamin B9} A4S
B33, thyroxine® Z2E tri-iodothyronines]
AAro)] W% type I iodothyronine deiodinase}
8l A EQ] glutathione peroxidase(GSH-Px)<)
U FRAE LA FAEA 2 A3t da
Y42 Q) w3 JEolt}(Behne 5, 1990). AX A
GSH-Px+ glutathioneg 7]A=23} lipid per-
oxideZ organic hydroperoxides} H.0.8& H,02
APAA free radical FA L A& A2
243, Ao tio] R #A
o] free radical2HE FAAE B3} (Hafeman
3} Hoekstra, 1977; McConnell %, 1979).

Rz oA EAsh= free radicale PR
Ml Eatol A polyunsaturated fatty acid®) =& &
7RFIH A el Z| RS ZPAA FAe] &t
A4 Fdg 5& IFPE AR B4 T 9%



< mFAYE »389 7 Yo (Aitkens} Fisher, 1994;
McLeod, 1943).

BAH AEEE F51E free radical A A st
ME] &4 vhe FASA 9 2 B2 scavenger
E 7IAR en, A superoxide dismutase,
GSH-Px, Vit. E $-o] glth(Suleiman &, 1996).

ZHEE MEAA o] HHE free radicals
X3t A AsHe Vit Ex Al X9gtolA AW g3
4 A2 gastAlz A 283, FAddM e F&
o] FAFY L BANIE free radical AA sl
Ao SFAE F7HA)715, A4 sertolic cellsd]
A androgen-binding protein(ABP)¢] ¥ujof g
& VA9, v]d&E sertolic cellse] HAujFA] Al
¥o] Zo] g3g nH(Aitkens} Clarkson, 19
88; De Lamirande®} Gagnon, 1992: Perez-In-
fante %, 1986).

B AgeME 1BST, Vit. E9 Se 5471 #¢ &
2o AAF, A} FE B $20)2FE(pH) ) 1)
A ZARE JHU Fdn, AT FiolLEsx
(pH)= Foj37he] At zojrt FAATHP>0.
05), A+ rBST, Vit. E 4, Se 47 &
E{FAL) dzFRg EAYoE {FA3A 2
AAFEE YEPTHP<0.05). o8 § Ay §4
A2 71 A A Vit, E9} Se 28 AR =4 F 3
AFE B2A71, AYA Vit, E9) Ses Fo3hd
AR =& F AATE FNAT, A3EA ¥
L2 Seo| EAY o Sed] Rl AYUL] Se F=
¢} GSH-Px 848 Z7M7AW Y A+t =
Frole 9L vixA] Eickz R ag Macpher-
son 5(1993) % Marin-Guzman S (1997) ¢} As}s}
X AL B

AA A Sed tFE mitochondrial capsuled
=0l Ydon Sed capsuled) Yv BUAAN AF
3L k. o] dulAe A /M4 selenocysteine 7}t
A mitochondrial capsule selenoprotein® 24 &
o]3lA4] ¥-& proline, cysteinedt &-& %¢] hydro-
phobic amino acid& X353 Qe mitochon-
dria®] A 2=} upgR el G5 9lo] Sed AAY
EN AYAQ 23w Ha g J¥o|H(Pal-
lini¢} Bacci, 1979).

McConnell 5(1979) ¢ Calvin 5(1981)& # <

A2)A Sed Ao} 15,000~17,0009] ¥ 7he
fibrous protein® 24 o] EAe= AYAQY mito-
chondria®] SFgA = Felg {A3) A8l Basit
2 233ttt webd, AAFAAAG AN Sed] Y
2 Ao} FHERIL RGO WdT Seq A
Ho] A& =™ A9 mitochondrial sheaths} w3
o] AAe] FA o] A, 718 Eol Frisiz,
A9 Fol ATty R T 9lcH(Brownst
Burk, 1973; Cooper %, 1987; Wallace &, 1983).
SAolA 9] Vit. E<] Y- 4] 3L Yoy,
germ cells®] 523} &8l it IS vA 3,
PAYARE FaAZtH(Akazawa F, 1987: Scott,
1978; Wu %, 1973).

Taurineg AP7E A% ZE THEFE AX
A AT 238 oA FAd 8L FIY3

B, A3 A, BA7Y 9 Z2 Tl EAEH

A ELT L5 EE FANATY FAre +3
FYEI AANE) Fag 98S FYFTL By
55 9ltH(Casslen, 1987; Meizel %, 1980).

T3 Mrsny$} Meizel (1985) & H 2] 2] A z}oj) A
taurine, hypotaurine® Nat, Kt — ATPase?] ¥4
£ AAEE, 589 F7ks 371 ATPY o] g9]
U A FE Cadl o]gof 27 Aojgta Bao,

B A¥e A9, (BST, Vit. E 2 Se& 298 &
TS TR AYE VA FFE AR F
3, AR EF &7 7188 B AT &
o7t gloled, FAte] AEgAA g FAH fzx7t
Yelsted], o9 e die 4¥d 348 AAE
o] A& FH< seleniumFEE FF3L o] FoPH
o] Atk o7t YUY Ao 2 YzHdt

Aol FAREA FA3) NN taurines] F7}7}
|3 F AP viXe £7E A9 A= F
7o) &5&, AEE € 7198904 taurine J7H9}
¥ A7bezke] A 2ol e, Hulxe=m
taurine H7HFoA Azl EE&F PEL] S8t
2 NB&L A AR BT

rBST, Vit. E ¥ Se& R ¥ ¢ F259 3
A 5 AR £AEYES JAukS) A e &
e} Fofe] FAREA taurined] H7t §3 £ A
Ae] FA5H 53} PAgo] nX e 3 AQT
Aste Aoz AHAte] FHFTYEF AT

— 200 —



9L HIRE A2 E Yepget.
v.e <

B AFE rBST, Vit. EY Se 571 §19- E2.$
o] A4 v A& iﬁﬂ% AENAZ A4 54
BEA FAN g taurined] H77t g3 F Y
A0l v X e TS HEINYG.

1. tBST, Vit. E, Se 2 Vit, E&} Se £§ 247}
e 209 JAF, AATE L Fhol2F
E(pH)dl v & 2AVG A5, F4F3
FaolLEEe AT F7e] Akt o)zt YA
o9} (P<0.05), BA Hs=e 47 13
50+2.32, 16.26+2.65, 17.07+2.61, 19.23+2,
07 R 19.46+2.06x10°8 =} /ml2A Se £
o} EFFEALIL 2T, 1BSTRS T 9 Vit.
E R47580 AR f98 & A5
=& el (P<0.05).

2. rBST, Vit. E 2 Se £47} §1¢ F2.9-9] Ao
o] FAEMA AAGY v e FHFE ZAF
Ast, AR EFEH /P& FAFL F
A felxke Qe AR BEge EH
FAT7t 48.24% 24 RT(44.48%) et §
Adoz FoaA & AE&L Jepoy
(P<0.05), rBST £, Vit. E £J7 2 Se
ST 242t 46.48%, 47.28% 2 46.34%=A
A7t BAF foxke 9AHA g3t

3. Ao} TAREA FYX e taurines] F7}
7t A g3l & FA v FHL =
A A AR, 258, AEE R 8 S
o)A taurine H7FE7} taurine 23 7R} ot
& F& AFAE IAAT Ark o7t (k.

4. 1BST, Vit. E ¥ Se ¥47} 3219 4585
7 FNukgol MHe AHE ZAS 2, £
% Y53 JAGo] B dojuA] ge vlE
(F&)3 25 Yot ¥l & (ARS) 259 77h
F ok zto]7t §isiH(P<0.05).

5. 49l FARENA taurined] Aot §F A
29 £ YEH FA NG A gL =
AV A 3% g Fo] oA HA v
$o] dojux] ¥ W& (BE)FH ARLIAME

o pzhe] Acviet Aozt FuAT, Fae
taurine F 77} taurine T3 7F2 R} B2 H)
&& Ut (P<0.05)
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