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SUMMARY

To identify an antioxidant system, Se and Vit. E were administered into Hanwoo young sire
and the effects of administration on blood components(Se, Vit. E, chemical values, estradiol-17
B, testosterone) were examined. The 16 heads ranging from twenty to thirty two months of age
were randomly assigned to control group, Se-administered group(Se-group), Vit. E-administered
group(Vit. E-group) and Se and Vit. E administered group(Se and Vit. E-group). Each reagent
(Se¢ : 0.1mg, Vit. E : 1,500IU, SetVit. E : 0.l mg+ 1,500IU per kg of body weight,
respectively) administered 3 times every 30days by intramuscular injection. Se concentration in
serum was higher in Se-group and Se and Vit. E-group than in control group and Se and Vit.
E-group also was higher than Vit. E-group(p<0.05). Although all Se-, Vit. E-administered
groups were a little higher than control group, the injection of Se and Vit. E were not significant
effect on Vit. E concentration in serum(p>0.05). All groups showed significant variance by
periods, but there were not significantly different among groups in blood chemical values. The
estradiol-17 8 concentrations of all Se-, Vit. E-administered groups were a little higher than
those of control group, but there were not significant(p>0.05). There have no‘signiﬁcant diffe-
rence among groups in testosterone concentration. These results indicate that the administration
of Se, Se + Vit. E increase Se concentration in Hanwoo young bull.
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Table 1. Feeding program for Hanwoo young bulls

Body Nutrient

: In diet
weight Gain requirement nae
- (kg/day)
(kg) cP” TDN? CP TDN
400~500 06 099 610 114 7.11
501~600 04 094 670 119 6.75

Y CP : crude protein.
2 TDN : total digestible nutrients.
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Table 2. Composition of experimental diets (%)

Item Concentrate Roughage

Ingredients

Corn, 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 3.98 8.43
Calcium 0.42 0.29
Phosphorus 0.54 0.60
TDN 75.5 56.83

* Min.-Vit. premix: Vitamin A 4,000,0001U; Vitamin B;
800,0001U; Vitamin E 20,000IU; Fe 50,000mg; Co 100
mg ; Cu 5,000 mg; Mn 20,000 mg; I 290 mg; Se 100
mg; Antioxidant 2,000 mg.
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ZoF 2 Sedt Vit. E EFFAL(0l3} “EFFA
I 5 BE AP FF F 45980 FoF A
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ZFBC- Egton B3] Sefot ¢ EFFAT
= z}z} 80.9 ppb/ml, 87.5 ppb/mlE thEF 56.6
ppb/ml 2t FA YA T34 m(p<0.05), Se H
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Table 3. Effects of selenium and vitamin E administration on serumn selenium concentration in Hanwoo young

bulls (unit : ppb/ml)
Selenium +
Group Control Selenium Vitamin E e.enu.lm
Day ' Vitamin E
0 35.2+33 36.9+4.3 34.7+3.1 372459
15 352+1.4 543+5.9 42.8+2.0 53.6+1.8
30 48.0+3.2 61.9+1.1%° 44.5+2.8° 71.9+3.4°
45 68.5+4.1° 114.7+2.4° 75.7+3.1° 118.6+3.6°
60 66.7+4.3" 81.3+3.2% 69.4+3.5° 98.3+3.9°
75 64.6+2.5° 79.0+4.2% 62.9+3.1° 85.0+4.5°
90 69.3+4.0° 85.7+3.3" 87.2+5.4° 106.0+6.1°
105 63.6+3.5° 95.7+5.5° 80.3+3.5% 107.5+2.4°
130 58.0+2.0° 98.9+4.8° © 64.0+4.0° 109.1+4.3°
Overall mean 56.6+13.7° 80.9+20.5" 62.4+18.2% 87.5+21.6°

%< Different superscripts within each row are different (p<0.05).

Table 4. Effects of selenium and vitamin E administration on serurn vitamin E concentration in Hanwoo young

bulis (unit : ppb/mé)
Group . o . .
Day Control Selenium Vitamin E Selenium + Vitamin E
0 2.26+0.35 2.17+0.62 2.69+0.32 2.93+0.82
15 1.76+0.32 3.07+0.16 2.67+0.49 3.49+0.32
30 1.77+0.45° 3.70+0.97* 3.96+0.72% 432+0.68°
45 2.36+0.11 3.86+0.87 3.43+0.99 2.65+0.38
60 2.72+0.70 4.04+0.38 4.17+0.62 4.03+0.63
75 1.63+0.88 3.66+0.34 3.74+1.10 2.02+0.03
90 2.91+0.87 4.10+1.62° 6.78+2.63° 3.44+1.38°
105 2.66+1.52 4.38+2.67 3.67+1.36 3.49+0.58
130 2.60+2.42° 4.80+1.76® 3.37+0.88% 4.89+2.95°
Overall mean 2.30+0.47 3.75+0.76 3.83+1.22 3.42+0.88

*® Different superscripts within each row are different (p <0.05).
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Table 5. Effects of selenium and vitamin E administration on serum biochemicals in Hanwoo young bulls

Serum Grou . L. Selenium
biochemicals Day P Control Selenium Vitamin E + Vitamin E
0 12.70+1.77 11.95+3.19 11.60+0.96 10.35+0.45
15 13.53+2.22 14.05+3.19 13.03+1.20 12.50+1.92
30 11.18+3.16 8.75+1.16 9.17+1.82 9.43+1.13
45 10.58+2.63 11.00+£0.24 10.53+1.89 9.65+1.13
BUN 60 8.48+0.78 735+1.13 8.15+1.75 7.43+0.50
(mg/dl) 75 12.03+1.24 12.78+1.00 12.35+1.73 10.75+0.40
90 12.68+1.94° 11.83+1.34% 11.75+0.73® 9.48+0.13°
105 9.98+2.85 10.60+1.66 10.33+2.09 8.65+1.73
130 13.00+£1.33° 12.80+2.08% 12.03+0.28% 9.53+1.49°
Overall mean  11.57+1.65 11.23+2.10 10.99+1.58 9.75+1.40
0 9.90+0.37 10.10£0.24 10.13£0.12 9.90+0.08
15 9.43+0.40 9.15+0.24 9.17+0.12 9.03+0.60
30 9.35+0.37¢ 8.18+0.78" 8.43+0.34% 8.85+0.47"
45 9.65+0.39 10.00+£0.22 9.48+0.39 9.78+0.22
Calcium 60 9.58+0.26 9.70+0.14 9.05+0.52 9.75+0.17
(mg/dl) 75 9.68+0.39 9.53+0.21 9.55+0.10 9.7340.10
90 9.08+0.25 9.08+0.42 8.78+0.31 8.83+0.31
105 9.50+0.42 9.78+0.17 9.60+0.20 9.83+0.30
130 9.25+0.50 9.10+0.41 8.68+1.21 9.28+0.19
Overall mean 9.49+0.25 9.40+0.60 9.19+0.55 9.33+0.59
0 1.55+0.13 1.60+0.20 1.57+0.25 1.30+0.08
15 1.68+0.17 1.80+0.28 2.00+0.28 1.68+0.22
30 1.68+0.17 1.48+0.10 1.80+0.28 1.58+0.22
45 1.63+0.13 1.47+0.05 1.73+0.43 1.53+0.17
Creatinine 60 1.6340.30 1.70+0.14 1.68+0.17 1.58+0.33
(mg/dh) 75 1.90+0.14 2.10+0.42 2.00+0.55 1.83+0.31
90 2.10+0.18 2.05+0.31 2.00+0.47 1.80+0.28
105 1.9840.17 2.08+0.30 2.08+0.35 1.85+0.31
130 2.18+0.17% 2.35+0.39° 2.25+0.40% 1.88+0.26
Overall mean 1.81+0.24 1.85+0.31 1.90+0.22 1.67+0.19
0 7.60+0.29 8.08+1.23 8.40+0.64 8.85+1.02
15 6.75+0.38 7.28+0.88 6.87+0.82 6.68+0.40
30 7.00£0.59 6.70+0.47 6.90+0.37 6.78+0.88
45 6.95+0.47 6.40+1.22 6.08+0.79 6.55+0.54
Phosphorus 60 10.00+4.08° 7.75+0.96" 10.7540.96" 7.75+1.71%
(mg/dl)+ 75 7.55+0.40 8.10+0.88 7.53+1.01 7.50+0.37
90 7.88+0.75 8.20+0.50 7.88+0.77 7.68+0.56
:‘3’(5) 6.60+0.36 6.95+0.31 7.05+0.85 6.60+0.35
7.13+0.36 7.68+0.38 7.53+1.02 7.10+0.48
Overall mean  7.50+1.03 7.46+0.66 7.67+1.33 7.28+0.75
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Table 5. Continued

biof:;umr?cals Day Group Control Selenium Vitamin E + S\fi]:ar;::? E
0 7.03+0.29 6.90+0.45 7.23+0.34 7.3540.53
15 7.03+0.10° 6.38+0.38° 6.73+0.24" 6.58+0.17%
30 6.85+0.24° 5.78+0.62° 6.27+0.05° 6.73£0.71°
45 6951026 6.43+0.33° 6.85+0.21° 7.13+0.50°
Total protein 60 6.50+0.14* 7.28+0.51° 6.58+0.33° 6.73+0.27*
(g/dI) 75 16.85+0.17 6.55+0.34 6.93+0.48 7.08+0.43
90 6.65+0.21 6.65+0.21 6.68+0.41 7.00+0.67
105 6.68+0.38 6.68+0.31 6.68+0.26 6.85+0.40
130 6.73+0.46 6.48+0.33 6.60+0.47 6.90+0.39
Overall mean  6.81+0.18 6.57+0.41 6.73+0.26 6.93+0.24
0 16.00+1.41 18.25+2.75 14.25+2.87 13.50+2.89
15 11.00+3.56 13.00+2.82 11.25+1.50 12.25+1.71
30 13.50+3.70 12.25+1.50 10.00+2.16 11.50+3.11
45 16.50+3.70° 16.67+2.87° 16.50+5.97b 10.50+1.73*
Triglyceride 60 10.50+0.58 10.50£0.58 10.50+0.57 11.25+0.50
(mg/dl) 75 20.25+1.26° 14.00+1.41° 15.75+5.38® 12.50+1.00a
90 19.00+3.74 18.25+4.65 13.75+3.86 14.00+1.41
105 16.25+0.50® 11.25+1.71° 19.25+5.38 15.75+1.71®
130 19.25+1.50 19.25+1.50 16.25+5.32 16.75+3.40
Overall mean 15.38+4.37 13.48+4.89 12.87+4.65 11.77+3.58

abge

Vit ERSFE FoF & 90€d) EE ARG
ESFTHP<0.05)(Table 4).

AL B8 FEF7(3.42~3.83ppm/ml)
7t HEP(2.30ppm/m) 20} Y Vit ExEot o
& EA FoHl Aol JeRAE gkt
(p>0.05).

g3 BUNEEJ Qo gixrs Bk ¥ 90y
2 13099 Z+zt 12.68 mg/dl, 13.00 mg/d1Z E &
Fo) 7 9.48 mg/dl, 9.53mg/dl K.t} = eH(p<0.05)
(Table 5).

Wz €4 calcium $RE o F 309
9.35 mg/dIE SeFo](8.18 mg/dl) 2 Vit. ER
T(8.43 mg/dh T} A Vel on EgFep=
SeFoFH T} ETHp<0.05).

g creatinine g =T LE AETolM T} &

75l Stehe A¥E BY2H 130900 SeRd

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

F7F ERFHFRT EU4H(p<0.05) AL A 93t
I BE ANEP ANE 5529 202 e
WA et (p>0.05).

¥ A phosphorusg ol o] 279} Vit E §
&= 6020l ZHzt 10.0 mg/dl, 10.75 mg/dlZ Se
Fot 7.75 mg/dl 2 EFF AT 7.75 mg/dlB T}
=% THP<0.05). '

] 83 total proteine R = £ & 159
R 3090 Se FATHT E%ow, Se T
300 ThE AP TFHTE Bty 60YolE 2T
2 Vit E F87HE T 29th(p<0.05). Vit. E £
T 3099 Se FHFUL 2T EFFATE
3098 9 459 Se Fo7H T Z%tHp<0.05).

A triglyceride s T R 27F 459(16.50
mg/dlyol EFHF-7(10.50mg/dl), 75Y ¢l 20.25mg
/12 Se T 7(14.00 mg/dl) B S35 7(12.50
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mg/d) 2.t} =tr} Se Fol = 452(16.67 mg/dl) VERN A 9 9HtHp<0.05).
of EYFAF(10.50 mg/d)Rtt =ow Vit E Y3 estradiol-17 5 %o o] £ AT B
FAFE 45U(1650 mg/dh)e] EFFAR(10.50 T AT/ Agol JAHAAN EolNE 7o)

1]

mg/dl)B.t}, 1059U(19.25 mg/d)oll Se 5o 7(11.25 UWEREA T BE A AN SR §9)
mg/dh BTt Egieh 8y EFFpE 459(10. 2l Zolg JER|A 2dthp>0.05). ANLE
50 mg/dlel] ©HE A1 F(16.50~16.67 mg/dl) Rt} otel HF A estradiol-17fEEE BE AEE
E3i=g o7 ERFRG g g4 JebgA T §93

2l Aol R THp>0.05).

Albumin, cholesterol 2 glucose @ 5l= §
g T
i 2 A testosterone FEE Vit. E £ 317} 60

[}
= ANBTZE B AP FRAl do] foJAQ 2po)

Table 6. Effects of selenium and vitamin E administration on estradiol-17 3 concentration in Hanwoo young bulls
(unit : pg/mé)

Group Control Selenium Vitamin E Se.]en“fm
Day + Vitamin E
0 56.61+ 4.67 63.00116.14 52.35+ 9.54 43.46+ 5.88
15 65.43+10.74 69.22+16.60 64.65+10.10 71.35+25.20
30 70.65+10.81 8596+ 8.34 74.77+24.10 80.35+13.07
45 64.75+ 6.92 69.31+ 8.50 61.54+15.68 79.44+23.69
60 73.50+ 9.60 93.60+10.72 80.69+28.38 91.82+35.67
75 88.74+17.42 100.89+18.87 101.68+18.91 118.09+36.93
90 88.73+27.20 102.77+11.89 112.77+32.40 125.27+51.49
105 91.26+18.63 112.49+19.50 108.39+39.25 126.89+43.66
130 108.88+32.91 109.60+33.22 123.68+55.86 105.96+17.09
Overall mean 79.05+16.57 89.65+18.67 87.46+24.81 93.62+27.96

Table 7. Effects of selenium and vitamin E administration on testosterone concentration in Hanwoo young bulls

(unit : pg/mé)
ot
Group Control Selenium Vitamin E Se.enufm
Day + Vitamin E
0 16.45+5.36 12.98+3.29 12.91+2.17 11.30+0.89
15 11.83+1.60 10.71+3.88 14.77+2.80 10.99+3.16
30 12.09+4.84 16.59+3.55 16.49+5.51 1431%1.53
45 11.43+4.37 10.47+1.05 13.73+6.65 10.03+3.36
60 10.99+3.30® 15.95+6.65° 8.51+2.54° 17.10+1.13°
75 13.93+6.57 14.65+6.79 12.48 +4.66 19.30+4.02
90 16.50+3.62 12.43+3.67 12.97+4.05 11.60+1.10
105 8.77+2.59° 18.51+2.17° 10.69+4.87 13.17+2.25%
130. 13.17+4.51 10.61+3.00 10.54+2.24 13.79+2.15
Overall mean 12.80+2.53 13.66+2.93 12.57+2.40 13.51+3.05

** Different superscripts within each row are different (p<0.05). .
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o] Se FAT B EHFAFHT FJHoE Wt
2.5 (p<0.05) Se T 7= 1050} th=TF+ 2 Vit
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tHp>0.05).
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S vk o o(Gerloff, 1992), &, <, A 52 B9
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H3teA g A T HA#E 2 HER# ]

SAEHY I oo A%, 7 AR, 2AE A
z23 £o2 %Y HGerloff, 1992; Harrisoni}
Conrad, 1984; Van Vleet, 1982). Se ZH A A4
oA FAPA, AFHHY, d& 3F, FEE,
A9

o5

=

59 7AE 924 €499 immunoglobulin(lg)
GoF 1gME ZFA A7 u(Larsen, 1993), Ao A &=
FAATY Fa AEE 279 F7h 7@ e
Z7t 2 Ai9 EUI & T2 Yo 71tiCooper
=, 1987, Wallace 5, 1983). o] £(2000)2 3H$-
FEEZES AF kg Se 0.1 mge 30¢ AL
2 5o Ao 83 FELS MAANHH<
0.05)x Byt BH71&5e] BAfdes HEd
] Eo] SeE F43t9 seleno-amino acidsE A
Absta] selenomethionine Be)2 ZA Ul Zx| 3}
A ST <14 5ol (Shamberger, 1983), 4 €4
ALE2 U Se& ) H R selenomethionine B e 2 &)
37] g Bl F2 9 2Es A= e
ZEBA AlE9 SeHrt} o]&£EFo] =tH(Nicholson
=, 1991). -

Vit. B g Axy gasAzs F2
A Eutol 2R3t EX Aol A F AiIsHER
2 AEHE A& Gl 2N Az AAA
< FAANA F9 AxAY 2 AYY AG7eS
kXY Al ZV K Ehrenkranz, 1980; Peplowski %, 1980;
Sheffy ¢} Schultz, 1979). =3 Vit. Ex= HH3}=
3 &7 AX 59 ARAFETG AXY sk

7] AT AHE 5 4273 A

o] #eJsl= ubiquinoned) $HIF UAtERNE F
o} ZaAlo] FFE v, ZXAFNE AT crea-
tinine =& WX e} Vit E9] Zgo] dojubd W
A71%e A fdd, AEad, AR T A

29 935 % ol AH F5 5 Yosv 1

F o 2= odokAd ZH(myopathy), B9 WA, &
8 23], prostaglandin A9 ZA 5& do)

tHCooper &, 1987, Bendich, 1986; Scott, 1978).
Sed} Vit. B s A4-E 3t Seo] 2H
=3 Vit. E9] E4Ao)71 Aot Vit Ex¥ me-
thionine} 2 3He] Ses] W& FNHDE FHeh
3 Seo 2 % FHHUALE WA FHThomsont
Scott, 1970).

¥y, 23 2 AY T Sed Vit. E9 ¥E
S Q% W 9 AY, B3 2 FAY S 9
s Zebd § Qo Gerloff, 1992). Segerson 5
(1981)-2 HolsteinZ 2] AAg-ojx A Se %7}
80 ppb/ml o]}o) &3 adequate), S0~80 ppb/
mlo]d 2F7F B-2(borderline deficiency) 50 ppb/ml
o]3lolg A1k A(extremely deficiency)sty 3t
%3 Stowes} Herdt(1992)-2 HolsteinE2] A 9-of
AlEAE kg% 3 ppme) Se2 F9EAL o A
W Se ¥ EE 20~80 ppb/mlolUtiy stgich &
% Se = Ao WEF, SeFATE, Vi, ERAF
D EFFAT 5 EE A7l 28 FoF 31
4590 FoF MR} FH3] F7H3HR 2 H(p<0.05),
53] B oFE SoToA ETEG 1 Zr1E
o] IA JERTh ol tiRTrt A8 7)XHE]L 35.2
~69.3 ppb/mlZ L}l Segerson 5(1981)0] £ 57
@ 712 S8 o REQ AU Aoz 1
Bl Sed} Vit E Fodof ol5) o]& BA) F&=
37t Jelhd Ro=2 Agdch

A Se w2 o] EFFA 7 30UFH F
BA7 AT Vit ERelnuct fogoz
EQRT(p<0.05), T 90U B 105UolE SeFo]
TRG RS SeFoFE 459 E 1304 Z
7 279 Vie EEQ PR 10580 iz
Bt A Jebth(p<0.05). A7|ELE Se &
TE BE SEFAF gx2THY 52 FEE
Byen 53] Se Fo5480.9 ppb/ml) E S35
& 7(87.5 ppb/ml)= ThZF(56.6 ppb/mhE ) &3k
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S H(p<0.05), EFFHAIE Vit. E FAARGE
=74 JeElHp<0.05) Little 5(1979)°] selenium
selenateE Z+Z} A F kgd 0.05, 0.10 21812 0.15
mg& FAEH31E W SelrE7} 0.05mg o 7oA
xR 259t A4 e 010 2 015
mg TP A= A2t FF Uk g B}
AN 23S JERNATE. Spears 5(1986)2 ¢+
Al Fopxo Qo] Set Vit E EF Fojrt AY
o] GSH-Px 843} Se ¥52 Eolx 48L&
15.3% A 4.2%2 734 A2 3 (p<0.05), o]-&2] A
FE L F7MIIE AEE BT e (p
<0.10), 1/1€93 9 £olA oA+ hemoglobins=
E =3A 5~TNLHAME FE AR L%
o2 &Y tHp<0.05). Segerson} Johnson(1980)% 1
W& 9] Angus 4o Sex A o8] 23 Se F
=

4 Vit. ExEe o] EFFATE 308
1309 thZFET E3%2om(p<0.05), Vit. E ¥
A7 33 £ £ 904 tE AFFRG
A Hebst A7 7EQES) Vit EFEe glo] BRE
HERATI EFHOE O EUAT F94
?l zpele UE A= EUtHp>0.05). Vit. E<
ST A8 EE wet & 2ol vER o] Stowe
5(1988)2 Holstein F3 ¥ 200IU Vit. EE 27}
4 For F484L o Vit. E 3%+ 3.03 ppm/ml
OJ2ATIL 3} Harrison5(1984)2 A35-o 83
W Vit. E9] %7} 1.67 ppm/ml, Little 5(1979)&
17.2 ppm/mlo}2}t st o)
Arthur 5(1988)2 Se A Fotxle} &

g FobA e BHANEE vw3EES o Se 29
Zo}lx) 7} AW thyroxine 57t L tri-io-
dothyronine FE& RUcty Hov o] wel
A urea L creatinine T EE QT alkaline
phosphatase(ALP) &4 2tz dtith. Choi
5(1995)2 ratol]l Vit. E9} SeFdA] Vit. Ex= glu-

cosez = HF3 globuling =& &°]A 9 chole-

3 =

sterol, triglyceride, total protein ¥ albumin & = 9j
T e YAA E2H Ser albuminF:=E ¥
o} A7t glucose, cholesterol, triglyceride, total pro-
tein 3 globulin =0+ FE& PR g=rhal

sl EF FoA] albumin, glucose, chole-

sterol, triglyceride, total protein % globulin %

ol F¥S WAA deEvl BISAT

A 71 € albumind FAuHE kY AR
o2 FAANES JA s ZARALE 2 A
W ZEANES AATLEN RS £3F
Y53 AANHLo] Foddti(Fraser, 1985; Davis
=, 1979). & AgdAE 8F albumin 527 &
= AT AR foA<0 Aol7t gL
2t ANFFHAME A7 et FRHE fEE o
EF R] ol (p<0.05), o] £(2000)] Sext Vit. E
Fol7k ARe $4% Y53 FARL) L
n) XA grgttle B 79 Y X34tk Total protein
TEAME ZF Ag e F2e Wil 2ol &
HERRA] o} globuling] FEo) JAAMT F3H g
37t D RS2 FA o] Se, Vit EFoj7t
Welslsel FAH 9L FA Pk ASE AR
#Hrh ¥4 BUN¥ L glolxe dxres EFF
oFET 74z 90 9 1309 FhTH(p<0.05).

Harrison3} Conard(1984)= Seo] AU EF4+=
A o173 calcium ol FFE Lot Y27 Hol-
stein®l] 1o AELZFS] 0.8%E T W Se |
F7F AL calcium@ o] 1 o)} L o}3t
o Se &4/t @A EA ZATTIL SEH. B
d9 A calciumFEe] ol tiE2TE 3090
SeFo % Vit. ER oo ¥3] #A4 vElod
(p<0.05), o] Al7]e] EHFFAFE SeFo R}
=74 YERETtHp<0.05). Blood (1983)2 33
calcium FE ¢ AXAH 97} 8.0~12.0mg/dl2t L 3}
ged 2 A3 RE AT ¥A calcium &
7t 919 ArEd el 2le] SeFA Al A SeF
€ 59 & ALE Asdt 84 glucosesEs
AT ANE 2o JoiM s FoHU 2
o] EolA &3krHp>0.05).

A cholesterol' s+ ol S48 Z718ta
(Wheeler 5, 1987; Arave 5, 1975), AARAE A=At
= A48 A 3% FEA albumin 3

& 2259 st A cholesterol A A7}
IFHoR dojuel dret Tt o) dojd

M 1 oo

% UtHEhrenwald 5, 1988; Parks %, 1987; Da-

vid 5, 1979). £ A 3o|A = cholesterol’z =7} A
N2 £ RE ANQRTOl £ 92 Aol g et
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WA ek
Creatininex 5= X E A @A Bk 5 759
°ﬂ Z7 sl A4S B 93\0“4 1304 o} SeFo 7t

YEGTRY EIA(P<0.05), 2L A3tz
E'_C NG FAA A7NE FEA QM E ZFolE
Ve Al @ ti(p>0.05). TR} Vit E Fof

& phosphorus’s =7} FoF & 604} 10.75mg/dl
2 SeEAT 7.75mg/d B EFFAF 7.75mg/dl
Brd EtH(p<0.05).

Total protemlg—E‘:_ A 3o} Wold S globulin
Fako] 714l ek Z7hsletl(Gamer 5, 1994),
¥ ARNE B2 A7IHES FRE ¥
& GerA Fom(p>005) hEFE 159 2
3090 SeFAFH 4T EFFAFE 309
2 4590 SeFAFHT F}T SeFolFE 23
ok £l 604 =+ 2 Vit ERA7ET F
Stovl 17 FoF F4 309e] HE AYFRG @
THp<0.05). Vit. E o+ 3049 SeFoF1
o = U THp<0.05).

Triglyceridez =0 o] EFFATE FF F
45U tE AP TEY B fE7e T F
752 Se FoT R ?j-@—‘?:—ﬂ:r"i‘?‘r EUTHp<O.
05). 1¥ 1 Vit E-roi/\] ok & 1059l SeFof

AR £7 WERETHp<0.05).

A estradol-17 8 X0 Qo] £ ARG &
= AEF7E Ad¥o] APEHUA FolAE APl
Vel AT BE AF A AZIE FEd] 3o
A FAAA Aol GERRAl B ATHp>0.05).
A7 Tl BE SFEF AT estradol-17 5
== EH’H—LEE} A=A GEREATE {9 H <
U A Hp>0.05).

%3 é testosterone T = Vit. E¥ L7} £oF
F 60U SeFAF B EFFATHLTG FoHo
2 2o (p<0.05), SeFol7= 105Ul 2+
9 Vit. EFo Rt #AtHp<0.05). Akazawa 5
(1987)& Vit. E 29 44X 7158 AAlstd
testosterone @] T E W Y] £ feedback me-
chanismoll 9| 3}e] 39 LH By &35
o Be FEZ 4AENT JRAEH ANRED
ol testosterone’ == AP T7HE) FEG ;q-o]
WERA R 223t tH(p>0.05).

ga
O

FRETL) Se 2 Se} Vit.

9 FHEZESY YA FAstAS 7
717} 93] selenium(Se)a} Vitamin E(Vit. E)Y& %
o5l HATE(Se, Vit. E, SY3FAE, estra-
diol-17 8. testosterone)dl] Bl = G3Fe AuiE T
Zp AABEY T B9 FRETS 2 20~3271€9
Atole) 1658 W&, SeFo T, Vit EFol B
Sest Vit E EFFAT Foll 44 454 Al e]
vz gl o3 &Fete AlgEAch FAZFS Al
Z kg Se 0.lmg, Vit. E 1,5001U 122 Se +
Vit. E 0.lmg + 1,5001U ojlom o= 30 74

Bo g 33 ZHFAIEAT Segkol 3ol EE
GFEFA T 2R 52 ATS Bien
£3] Seffd ¢ 2 EFFAFE d2FED &9
A AA EROH(p<0.05), EFFATLE Vit. EF
o 7HtE EA JERRTHp<0.05). Vit. E¥ =l
o) BE FEFGEI GETRYG A EUNA
W 597 atels vreRAl Frhp>0.05). €
Azl e s 7t AR A7 E v
&9 el JEREAT A7ZE Fete} FElE
ol= Velbr] ¥ttt Estradiol-17 8% EE B
FEEAFI tE2FETY A B4 YERRER
%947ﬁ°‘ zpol= S H(p>0.05), testosterone

EE A7 FElg Aol vetlA st
E} uetd Se B Sest Vit E ERFAE A Se
ETEE o)le ALE AgdETh

N
2L

rE rin

1L}

ek

=t
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