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Abstract : To improve the semen production, the selenium(Se) and vitamin E(Vit. E) were
administrated into Hanwoo young sire for intensification an antioxidant system and the taurine
were supplemented into semen extender for improving the semen characteristics. The 16 heads
ranging from twenty to thirty two months of age were randomly assigned to control group, Se-
admistrated group(Se-group), Vit. E-administrated group(Vit. E-Group) and Se and Vit. E admini-
strated group(Se and Vit. E-group). Se and Vit. E dministrated 3 times every 30 days by intra-
muscular injection. The administration of Se, Vit. E, and Se and Vit. E didn't affect on semen
volume, sperm concentration, and total sperm number among all groups(p ) 0.05). Adiministration
of Se improved sperm motility and viability. Motility of Se-group and control were 26.01% and
19.20%, respectively(p < 0.05). Viability of Se-group(47.07%) was higher than control group(35.
73%), Vit. E group(36.55%)(p € 0.05). The administration of Se and Vit. E didn't affect sperm
capacitation and acrosome reaction. The 100mM taurine supplement into semen extender increased
the motility of frozen/thawed semen in the Vit. E-group(p { 0.05) and had a beneficial effects on
decreasing abnormality of frozen/thawed semen in all groups(p { 0.05). These results indicate
that Se adminstration improve sperm motility and viability, and the taurine supplement into
semen extender decrease abnormality in Hanwoo young sire.
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drogen peroxide % nitric oxide ¥-& A2} &5 3H(hy-
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Table 1. Feeding program for Hanwoo young bulls

Taurine & $4 447 1o EAFAN FAe) A& &
3} $F&E FANA F A F3% 453 A
Bgo] FLF 4L FGT

wetd & AFAME A dEHY wELH ¥
A3 AQ Se3} vitamin EE FF FRFE o] Fo3o
FES A AV 7E Y72 AYFERE
A A8 XA o) taurine H7}3H] B¢ T2 Ao
A58 A7 1A A5

ULIE

BAEE : 3UFTYY AFAGER F2AZFHIA
ALEY FRERS F 20-327]9 7 Alo]9] 1658 A
uale 199613 6Y R E 947A 49 A Fdg o
EANEL YR, Se FAF, Vit E £ F € Sed} Vit
E E¥5Fd 27 454 F 2055 A
o e wj x| st T}

Aretata] : AFRF9E Table 13 Zo] F4931¢ed
FIAEE 3.0-4.0kg, FAIEE A= AT) F2F
ol EA2E 65-7.5kg¥ FAsgen] £ vitamin A
A2l ¥]E}ZE E A(Eagle Chemicl, Co., Korea)s} 29| tf
AHRA B FA4EY o] 2EZH *{(Diamond V "MP", Mills,
Inc., Cedar Rapids, IA)E 4 F7 20g4 T3ttt A}
BAEL ACACY W 3o 271Y 422 ¥4
¥ Fo43At

SFEHE 9 S0 : Sed} Vit. Ex 2+ sodium sele-
nite(Sigma. Co.) ¥ DL-a-Tocopherol acetate(Sigma)$} Tween
808 % A x5 o™ Ses} Vit E EF 2L g9 B
Wog Az¥ Se 0.lmgd Vit. E 1,500IU H| & & E§s}
o #2394} AF kgF Se: 0.1mg, Vit E¥ 1,5001U =2
2] 1 Ses} Vit. E £ 9FE-2 Se 0.1mg$} Vit. E 1,500IU&
309 402 33 2XFAESTH

Gain Nutrient requirement In diet
Body weighilsg) (kg/day) cpV TDN? cp TDN
400-~500 0.6 099 6.10 1.14 7.11
501-600 0.4 0.94 6.70 1.19 6.75

Vep: crude protein.
*IDN: toual digestible nutrients.
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Table 2. Composition of experimental diets(%)

Ttem Concentrate Roughage
Ingredients
Comn, ground 64.84
Wheat, ground 15.01
Soybean meal 15.00
Fish meal 4.00
Salts 0.50
Tricalcium phosphate 0.50
Min.-Vit. premix* 0.10
Flavor 0.05
Chemical composition
Moisture 13.19 10.20
Crude protein 16.25 10.85
Crude fat 3.56 2.58
Crude fiber 342 28.70
Crude ash 398 843
Calcium 042 029
Phosphorus 0.54 0.60
TDN 755 56.83

* Min.-Vit. premix : Vitamin A 4,000,000IU ; Vitamin B3 800,000IU ; Vitamin
E 20,000IU ; Fe 50,000Mmg; Co 100mg; Cu 5,000mg; Mn 20,000mg ;
Se 100mg ; Antioxidant 2,000mg.

YoM AL 3 NPT FESE AFAAAA
33 Ao FEFAFE 30Y BHo2 FES
F 384039 3) AAstd 2 4L 13 FA
2 sgon £33 A4t 222 Taurine F7HF
£ J4A ) 100mM =2 Hrtete FEA4L AN
At

Houynt HAsE : F4FL AT A4HH S
o 7o Y AL AAEEE €39 001
mlE 4.99m! sodium citrate7} E°] ]+ phototubes] 3§ o
A YRS ¥ $4 5250mZ ZAE spectrophotometer
(Spectronic 20, Milton Roy Co.)& o] -&3ld &R At

SEIXA Y AFAGREY Bhol 2o A
d79 ARL AAsG Azd FHEHYE 37CAA

183 83¢ F A 200p0] 5%] FCS(Fetal-<calf serum,
Gibeo)o] H719 A4 Q4 1.8miE ¥7sie 1:102
2 3A ¢ oL Markler's counting chamber(Sefi-Medical
Instruments, Isracl)oll 2 3te] 3 & v] 73 (% 200~400)3}
oA ApERaL, AAEFAA, YALFRA R st
A9d A T AST F 20T 158 o 2
A F 8 dE FAATE AT ¥ AL 5
&& AN FEAZATE A

MZEE ZHA} : Gamer et al 9] SYBR-14 0|3 339 A
HE AR AA5A. € 442 HEPES
buffer 7.8ml& H71ele] 1:4022 34 ¢ o, 3Ad
Ao Smio] SYBR-14 % 4 o}(Probes, USA) SHE H7}8
o 1087 4% ¥ 24mM propidium iodide(Sigma.) 25
HE APt 1083 94 3te] FITC filter7t 5% ¥
FE 0] 3 (X 200~400)3 o] X BA3FG .

7|88 ZAt : Rose-Bengal 22 AAH%=H
AN 200 AAEF 4mlE EF, dAEEQ,
000rpm, 102)2 13] AAY F 4354 & AA %1 5%
FCS7} A7t 085% AE 49+ 200mE H7HA
AGHEE AAY solodetng FHF F S0
ARELAL &4 TH3L 0.5ml9) Rose-Bengal G4
dg gojme] TTE F 108 FAHT FA] G449
< AAY ¥ $H3 AzAA FE 0] H(x400)3} A
dEsg

HH 28 HAl : DasGupta et al'*9] chlortetracycline
(CTC) ©|3Y I AP & ARG} AA A &
A Ao 6ml washing mediume EF, YA EF(1,500
pm, 108)2 23] AR ¢ F 435 4E& AAH %3 1ml com-
plete mediume H7}8te] 270l A 40837 370 A
whokgk o}, 369ul Aol 4pl Hoechest 33258 ¢4 Al <f
(Sigma)g H7tste 38 Y F 4mle 3% PVPE
&, ¥4E90,500pm, 102)2 A & 4594&
A As 3 50u complete medium 3 7}31 % t}. Hoechest
332582 A€ A 45p) FF] CTC 2 A& ¥}
3} 1 slide glasso] 10p1 A <42} 10p] 1,4-diazabycyclo(2,2,
2)-octane(DABCO, Sigma)g &4 AW IH2§ €& o
£, excitation : 400~440nm, emission : 470nm¢] filter/} &
¥ 3 FEv| (% 200~400)3 o A FA3}S T

EARY : @9 FEFEL Sed} Vit E FAadH
92 FAREA tarine ¥7} BHE THE7] Hato] SAS”
o] GLM #4331 2™ model 4] & th&3 2t}
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Y;=p+Bi+¢;.

Y= A4 4o g ZHX.

p=2t AFTY AP g HEX.

B;=Sex} Vit. E 5o E3 ¥ $EREA taurine 7}
EHi=1,233%L1,2) 323 e Y9 L0l

i I

Aoge ZE NYTIN NP Au grdE 3
$¢ UEIYT Vit B RGN AY Hut 39 5

¥ F2A3 FA3An(p(005) Se} Vit. E EHE
AFdME A8 5718 HEdY TR o] |
Bl ggton B JAFL gz T, Se FAF, Vit
E & Ses} Vit. E E35Fo T4 22 5.05, 540, 5.06 &
5.83ml2 Alg 7ol Atk Aol AT ) 0.05). &
AFEE Vit E RT3 A A0 YA garde
Aol degtA T FRAe @uh ¥ JAFE
= g2 T 192, Se £4F 185, Vit E ] 21,7 2 Se
3 Vit E EFFAT 174Y/mi2 A Y7o F3 2}
o7t AATHp ) 0.05). FAHATE YR T Se FoT&

Table 3. Effects of sclenium and vitamin E administration on raw semen characteristics in Hanwoo young bulls

Treatment No. of Semen vol. Sperm con. Total sperm no.
injection (ml) (x10%/ml) (X 10%/eja.)
0 5.59+0.75% 18.5+2.86 107.8+34.07°
1 4544067 18.7+3.16* 84.9+23.88°
Control 2 5.59+0.96%¢ 20.6+3.54* 114.0+27.87%
3 4.50+0.46%® 19.0+2.58* 85.6+19.09*
Total 5.0540.62°>¢ 19.2+09% 98.3+15.36"
0 5.78+1.21%¢ 18.0+4.69° 101.3+17.63%
1 5.35+0.49°¢ 19.0+5.27* 103.4+33.34%
Selenium 2 5.7740.53>¢ 19.1+1.29° 108.4+16.06°
3 471051 17.8+4.27* 81.8+12.55*
Total 5.40+0.50 18.5+0.66° 98.7+11.69*
0 5.69+1.14> 2344543 140.0+45.20°
1 452+0.54" 23.4+5.46° 101.3+24.28%
Vitamin E 2 5.56+1.064 21.8+5.87° 119.3+28.30°
3 4361029 18.4+3.98° 80.1+22.03*
Total 5.06+0.71°%¢ 21.742.36° 110.2+25.54°
0 6.01+0.90* 15.8+4.85° 93.5+19.87*
1 5.5440.51°4 16.344.05* 90.4+23.18
Selenium
+ 2 7.09+041° 204+2.34° 142.0+17.02°
Vitamin E
3 4.69+0.99°> 17.2+2.48* 79.8+17.55*
Total 5.83+1.00¢ 174+2.08* 101.4+27.68%
abye,d,e

Different superscripts within cach column are different(p ¢ 0.05).
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Table 4. Effects of selenium and vitamin E administration on characteristics of frozen/thawed semen in Hanwoo young bulls

No. of Motility Viability Abnormality
Treatment injection (%) %) (%)
0 2042+3.92% 41921712 19.17 43,854
1 19.33+2.62* 31.00+2.13° 22.35+3.02¢
Control 2 18.00+3.04* 30.33+4.00° 19.53+2.46"
3 19.05+3.21* 39.68+2.39%* 24.12:+3.24°
Total 19.20+0.99* 35734593 21.29+2.36>¢
0 22,97 +4.61°%% 51.17+4.36 18.56 +4.90™
1 26.63+4.17*% 49.68+4.79% 17.67£3.19™
Selenium 2 26.45+4.30% 41.25+8.08°F 16.48+2.55%
3 28.00+547° 46.18+3.94°% 19.25 4 3.39*>¢
Total 26.01+2.14%* 47.07+4.41% 17.99:£1.20"*
0 23.16+4.86% 3317+3.61° 17.79£1.63"
1 23.40+4.28"%* 34.93+2.52% 20.85+2.59*
Vitamin E 2 20.58+1.66" 37.08+1.77% 21.43+2.53%
3 20.03+3.22° 41.00+3.86% 20.05+5.42*>
Total 21.79+1.74%4 36.55+3.37°% 20.03+1.60%¢
0 19.50+3.08* 42.50+4.22%f 18.17+2.36™
1 23434214 36.08+3.77°>¢ 18.83+4.40™
Selenium
+ 2 23.35+3.41%% 37.18+3.26™ 15.80-+1.63°
Vitamin E
3 25.76+3.85>% 46.52+4.52°% 18.20+2.60™
Total 23.01£2.59°5¢ 40.57+4.86°% 17.75+1.34"

A58 Different superscripts within each column are different(p ¢ 0.05).

FRE AL Kol gt Vit E R FolME 33
FAF S4% Z2E YA I(p  0.05), Sex} Vit. E
EEFATE 23 FA4F 43 /G0 33 Y
* 343 Z20Hp(005). BT FHAFE 4G
98.3,98.7, 110.2 ¢ 101.4% 0.2 AJ Y TF2ho] 313 =}o)
7} 1% THp ) 0.05).

A &L Sed} Vit E EFFATAA T 33 Fo
¥ F93 02 718 9& B(p0.05) thE A Y TN
T FRE A7) e, e AAEH L Se T 7L
2601% 24 2T 19.20% B0 & AL E YEhgo
o (p { 0.05), Vit. E %6 71(21.79%), Se3} Vit. E E§ 5o

T(2301%) B0 E b4 & A 02 Yt 4&ELL
YETFAM AFAZRE 12744 ZAsgom(p(0.
05), Se Fof Fol A& 28] T Fo] A3 (¢ 0.05)
Se3}t Vit E E§FA TN E 33 TR FrH3AT
((005). Se AT HT YEgo| 47.07%24 2
T 9 Vit. E 579 3573, 36.55% 1t} B A YEIp
(0.05) Se #4771 2 TG EHH JEZIM &
& A F o] YebrHp  0.05).

23 718 & QoM ZE AP TN Ags|3t
¢ T3 dgE dEhA I FF 7P &4
AAME 2T, Se T4, Vit. E T D Se} Vit
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Table 5. Effects of taurine supplements into extender on characteristics of frozen/thawed semen in Hanwoo young bulls

reament (00 " w0 e
- 19.20+099* 35.73+5.93° 21.2942.36°

Conol + 22.15+1.26% 45.52+7.08% 13.14+2.14"
. - 26.01+2.14* 47,07+ 441" 17.99+1.20%
Sleniom + 26.43+2.79 51.61+11.34° 13.13+5.13"
_ - 21.79+1.74% 36.55+3.37° 20.03+1.60°
Vieamin B + 26.32+145° 47.73+3.34" 14.274471%
Selenium - 23.01+£2.59 40.57+4.86" 17.75+1.34"
Vltaj;lin E + 25.524+2.74% 50.60+13.21° 11.70+4.92*
- 22504283 39.98+5.18" 1§.27¢1.69‘

Overll mean + 25.11+2.01° 48.75+2.63° 13.01£1.05%

405 Iyifferent superscripts within each column are different(p { 0.05).

E EZ5HTAM 24 21.29, 17.99, 20.03 L 17.75%=2
A Y7 Ak Aol & YEh A g tehp ) 0.05).

AAEd HEA 4 qo) taurine A7} EFE =
F, 8¢ B9, Vit E £, Sed} Vit E EFEAT 5
EE AETAA FANFRG A% A €Y ¥
AEEO] £ A% YA 53] EHAM = Vit
E £ oA taurine H7}A] E3o] Holx= Aoz
Ebtoni(p (0.05), 718 & YAME q)2F, Vit EF
o] 7, Sed} Vit. E Fo 7 G A taurine 7177} F 37}
FEY Wk er(p(0.05) & A YT A% taurine H
7HA 2184 AL v &o] Zadte AEE Y

Y &8 2 AE&o o] taurine HA7FF 9 F A}
7} 2+ 22509 25.11% 2 39.983} 48.75%2 H7}T
7t vd w4 dEt ey £94Q Aole yea ¢
$kchp ) 0.05). 22y HE 71¥ &l 3loj M+ taurine
7477} 13.01%2 F37}F 1927% Bk @A Jebgo
(p € 0.05).

YZ2F, Se B, Vit. E £ 7, Sext Vit E E5
AF §F EENYTANN FHS 534 Ao &
F dojua] oL H&(ol3 "F&")E 27 16.86, 15.87,
15.50 & 16.37%2 T8 zho] & e} R &drHp ) 0.
05). #4% §5& Yol T FANEE dojYA &
& H]$(0]3} "B&")E ET 65.63, Se £oTF 64.54,

Vit. E 5 65.55 183 Sed} Vit. E EFF AT 63.
98%2 FRE 2ol§ YHEHA F%oni(p)0.05) F&
3} B&H 2] #4% Y53 HAuGo] LT dojd
H]&(0]3} "ARE"E EE ANET §93Q ol &
YERA g 3kthp ) 0.05).

AR AzA +AT Y53} A S @9 g
A Ao taurine B7}E = FEo| 9o taurine £ 7+
7t F7bFRY g &, Se FAF, Vit E Fo9F, Sed}
Vit E EFRAT F ZE A TNA A =4 deY
i 53] Sedt} Vit. E EFF o] Fol A& taurine F-H 7}
7 A7AT R EA YEtthe ( 0.05). B F&d 3o
AE taurine BA7FES A7 242 16.15%, 14.71%
Z ey FA7E7 dh A dEbE A SR
ol YA gstrip ) 0.05).

B& QoA taurine FH7}7S H7lRe FRE
Aol & ERAA FXom(p)0.05) ARE lojME B
E Alg 7ol 1o tauine H7} 77} FHMFEYG v &
Al Yeh} FF ARE} UM E taurine Y7179} FH 7}
7t 4 2.03%9 1889%2 et 77t A U
SA T FHA Aol AAHA FkcHp ) 0.05).

I &
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Table 6. Effects of sclenium and vitamin E administration on capacitation and acrosomal exocytosis of frozen/thawed semen in

Hanwoo young bulls
Treatment No. of injection (%) B (%) AR (%)
0 18.33+2.38° 60.75+3.18® 20.73+1.76°%
1 16.60+ 3.50° 67.90+5.97 15.50+2.71%
Control 2 14.75+3.63° 6393+4.19" 21.3242.37%
3 17.75+3.30° 69.9345.63 12.33+3.55°
Mean 16.86+1.58" 65.63+4.10> 17.47 +4.31%%
0 17.10+3.04° 63.60+4.87" 19.38 1 6.70>%%®
1 16.60+3.19° 64.73+4.01 18.68 +4.50%%f
Selenium 2 15.43+3.59* 60.08:+4.78* 24.48+2.39
3 14.33+3.69" 69.73+6.13% 15.75+2.87°¢
Mean 15.87+1.24* 64.54+3.99% 19.57+3.63°%®
0 16.60+3.24* 63.33+2.22™ 20.18+2.24
1 17.00+3.96" 64.931+4.50" 17.93+0.90
Vitamin E 2 1433+221 62.00+2.38" 23.65+2.70%
3 14.08+3.22 7193+3.24 13.96:+3.56%
Mean 15.50+1.51° 65.55+4.42%>¢ 18.93+4.06>%F
0 18.58+2.64" 61.00+2.68" 20.40£0.65°%
1 14.00+4.27* 66.4017.29°>4 19.60+£3.11°%%
Selenium
+ 2 15.68+2.27 62.03+397* 22.05+3.23°%
Vitamin E
3 17.23+2.06* 66.48+4.40°>4 16.23£2.60*
Mean 16.37+1.98 63.98+2.87" 19.57+2.45%

At pyferent superscripts within each column are different(p ( 0.05).

;) F: uncapacitated, acrosome-intact cells.
)B: capacitated, acrosome-intact cells,
AR : capacitated, acrosome-reacted cells.

EFEEY AZMLE free radicald] 9§ FHAr3E
Ag 4oz Re YA AAE 23dE YW
o] 713& 7t 3 glen Aol Yo superoxide
dismutase, glutathione peroxidase(GSH-Px)¢} #& & A
oA A ¥t o}Uz} taurine, Se ¥ Vit. E 53} 2& free
radicald] £4 & F3A)7) & A48 BRSO Y™

8at3tA ol A9 Sed dj ¥+ mitochondirial cap-
suleo] FF=lo] 1om capsulerfo] G Az AP}
At o] WAL A N selenocysteined 713 B A}

o] 15,000~17,000¢] fibrous proteing] mitochondrial cap-
sule selenoprotein® 24 EA3H Eo|3lA L ¥ 9
proline, cysteined} W& ¥ =9 hydrophobic amino acid&
¥e3ta 1o mitochondriad] A Xt v} BEo 9
A o] AL BAYA BHo) Wy HHo
o mitochondria®} tA3 Fef o] PQ s,
EF Sew Vit ESt 43 H G FEo] T tetra-iodothy-
ronine © £ X-¥] tri-iodothyronine2. A $HA]7) &= deiodination
€ Z238=0 Y2§ selenoenzymeq] type I iodothyronone
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Table 7. Effects of taurine supplements into extender on capacitation and acrosomal exocytosis of frozen/thawed semen in

Hanwoo young bulls
Treatment (ngg:ni“};) P (%) B? (%) ARY (%)
- 16.86+1.58° 65.63+4.10° 17.47+4.31*
Control
+ 15.50+1.05° 63.80+4.79° 20.56+5.39*
- 15.87+1.24° 64.54+3.99° 19.574+3.63
Selenium
+ 15.20+1.58° 62.30+1.61° 21.78+1.79*
v - 15.50+1.51° 65.55+4.42° 18.93+4.06"
itamin E
+ 15.00+1.27" 61.30+4.32* 23.70+5.20°
Selenium - 16.37+1.98" 6398+2.87* 19.57+2.45
+
Vitamin E + 13.13+0.55 64.31+£2.29° 22.07+251*
- 16.15+1.52° 64924355 18.89+3.41°
Overall mean
+ 1471+142% 62.93+3.38 22.03+3.80°

;’b Different superscripts within each column are different(p ( 0.05).
F: uncapacitated, acrosome - intact cells.
B: capacitated, acrosome - intact cells.

"AR: capacitated, acrosome - reacted cells.

S-deiodinase®] 744 #<) GSH-Pxe] B4 FAAHolo}.
A GSHPxE glutathioned 7] 2 310} lipid peroxide
£ organic hydroperoxide$} H,0,8 H,02 HEA|A free
radical 4 & WA 3 FARAZ &80 Yo
AN tEEe] B M)A E4H 0| free radical®] 3}
A3} 402 RE ZAE LI

Vanha-Perttulas} Remes™= 559 20 selenivm
Al g selenium FEE FAF 6417t FAE e
d ¥ 343 Fastn AddMe $4H02 FF
(seminal plasma)jo) X FF 59 FAE Ygln
12958 FAH oz Fasde] PRl F selenium F
EE 9% 149 o] F718to 209 A& e
Wi 409 FRE A2 gas Ja4A Fio 59
ol yetba iAol 209 o] wddctn
8tAc}t. A'd(seminal vesiclesy ] GSH-Pxe] 2§31
AARAR BAFA A0 F BRI E T o] &
gojAca 3o FJF 5-404F¢ AN A 4 @
o3le Aog pudih

4904 Vit. ES] 29& 349 EH3 9} gem celld)
43} 230 FHF 9FE VA BAAYE FAA
A3, B AgdA F45S $4x571 A¥IIE

Qo] 7] 1 2EH22 U3 BE AP TFIA
FAEUT. AAFE ZE AYFIA AY B8g 7
A3E ZEE YEUIT Vit E Fo T4 AJY AR
T} 33 R o 43 AU (< 0.05), Sed} Vit.
EEFFA TN E 49 5718 w5 3e] SR 73
go] YetvA] ggtor 7 AAFL &7, Se £
F, Vit E R 9 Sed} Vit E EFF Tl YT
7ol Ak Aolzk YgitHp ) 0.05). A EE Vit E
FAEY AY AET FAZ FAdE FEo] YEy
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