HARERIEBEE 23(3) 1 205~-212(1999)
Korean J. Animal Reprod.

Selenium®} Vitamin E £0{7} $t S22 HHM4A,
dojME gl S2F WMl njx= &5
1. Selenium, Vitamin E ¥ rBST F0{7} 3¢ S22 €S
Selenium} Vitamin ES| 55 Hato]| 0|x|& &3}

MLEH - QR UEE - HIIF - W - 4ED - ol44 - WY - AR
AL S2AAT )

Effects of Selenium and Vitamin E Administration on
the Semen Characteristics, Blood Chemical Values and
Hormone in Hanwoo Sires
. Changes of Selenium and Vitamin E Concentrations of Blood in
Hanwoo Sires after Selenium, Vitamin E and rBST Administration
Park D. H, B. K, Yang, J. B. Kim, J. G. Jean®, H. T. Choung, C. K. Park,
S.S.Lee?, N. H. Park>and Y. S. Won*

College of Animal Resource Science, Kangwon National University
ABSTRACT

The present study was designed to examine the effects of selenium(Se), vitamin E(Vit. E)
and recombinant Bovine Somatotropin(rBST) administration on the selenium and vitamin E
concentrations of blood in Hanwoo sires.

Hanwoo sires were randomly assigned to five groups ; 1. control, 2, rBST, 0.09mg /kg body
weight (BW) 3. Vit E, 1,5001U /kg BW, 4. Se 0.lmg/kg BW, 5. Vit E, 1,500IU p.us Se 0.
1mg /kg BW. rBST, Vit. E and Se for each experimental group were given 6 times at 15 days in-
terval by intramuscular injection. Blood samples were collected 10 times for experimental peri-
ods, separated the serum by centrifugation, and stored at —70¢C. Se and Vit, E concentrations in
blood were measured by fluorophotometer and HPLC.

Se concentrations of blood in control, r1BST, Vit, E, Se and Se plus Vit. E groups were 64.55,
65.50, 68.15, 73.11 and 74.09 ppb /ml, respectively. Se concentration in Vit, E plué Se group was
significantly higher than in control and rBST groups(P<0.05), but Vit. E group was not signifi-
cantly different in control and 1BST groups(P>0.05). The Vit. E concentrations of blocd in con-
trol, rBST, Vit. E, Se and Se plus Vit. E groups were 2.27, 2.32, 2.80, 2.58 and 2.75 ppm /ml, re-
spectively, Vit. E and Vit. E plus Se groups were slightly higher than those of any other groups,
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but not significantly difference in all experimental groups(P <0.05).
These results indicate that Se and Vit. E concentrations of blood were slightly increased with

the injection of Se and Vit, E in Hanwoo sires.
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Selenium(Se)& &9 Eid Hds=
glutathione peroxidase(GSH-Px)¢ ¥4 744
Bo2x BEe A4HA A2 7 A3 2 d
A5 d¢ Fag qES FYse AeFHE
ot} Seo| o o7 FTEE FolA ZF Sew
=9} GSH-Px #4< @43 $7M00a Bas
I en(Bartle &, 1980 ; Johnssons} Wester-
marck, 1993), Seo] M| F5HH $AH0 2 H
g da, H3A 2 $459] A s)da uE)
Fol] 3 so] AN LS FRAUTG. A
oA Seel AYL FAAA, AFUHNH, LY,
4, e 2 27) AT ApE o] Ao, &
Aoxe] A¥-& vIAAH AAE YAsie Fxie
%3} AEE&Fo| FAEHCoopers, 1987 ; Wallac-
e%, 1983).

Vit. B AZJ AW g4 At A=
A N Zepe]] 32 EA st} BX Aol XA H4ks)
EAE APHE AL HolFERA AXee <A
& FANAFE Fa 4 8L g3 (Ehrenkran-
z, 1980). Vit. E¢| ¥ J&A}, F5d A
5 s BAE oy HAdE 2 A4EE
i QAsibgFe BaAlE #AIZE Uk (Cooper
%, 1987 ; Scott, 1978). £ Sesl Vit. = A5 1.
Mo LA HXEe] &7 318 WA
Z3 9] 71%5& FANFE g rugy Ioi(Bur-
tons} Ingold, 1984 ; A3} =, 1987).

£ Ay rBST, Vit. E ¥ Ses] 47} ¢ 2
29l A Se =9 Vit. E9 55 ¥} mxj=
WYL QESIA AA 5,

I.xH2 9wy

1 AE7IZE 9 BASE, ARG, dEHE 9 7
oy

AR & FAFE, AAGEY, FEAZ R T
¥y & “I. rBST, Vitamin E ¥ Selenium $<j7}
B9 TR Ao MR BT WY £
sto QA S

2. x5

Yool AHE AWAA 794 13 AAHQ0H,
e} Foli= 790 198 AL v}x g} Fol ol
7A7A 0 E 48] AFHste] $ 108 AHAskAT. 22
o] e mAYolA YAs4HE 10ml Vacutainer
(Becton Dickinson Co. U.S.A.) & ALM&3la A3
st

AYE YA 4TAA 1247 BX F 2,500 rpm
o2 gyPesy WYL AW F AR
-70Ce] 2L YETo| BASEN Ao 0|3
At

3. Selenium &3

Se&3) & Watkinson(1966) ¢} 2,3-Diaminonaph-
thalene®-& 4 B3l Z33 30}

1 ml¢] ¥ 10 ml nitric acid(HNO;) ¢} 3 ml
perchloric acids(HCIO,) & 37}ste] el d = 2%}
H e Sed E AR A £ Y 1 ml
9] 10% HCl9] £33l 100C2 water batholl A
307 WA ¥, 1 ml9] 0.01M EDTAS} Imlg]
0.1% 2,3-Diaminonaphthalene A7}sle] EFA)Z)
&, 10 ml9] cyclohexaneg #H7}, &3t cycloh-
exaneZg 33l fluorophotometer(Perkin-el-
mer, England)e]A 33t}

Fluorophotometere] ARR-x=2-& excitation wa-
ve 378nm, flurorescense 520nmoj|A] automic ab-
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sorption analyzer(AA)-$ Se solutiong EFOo=2
L

4. Vitamin E &%

Vit. E 2% 50ug /ml DL-a-tocopherol acet-
ateg ¥ EFEA23e HPLC(Waters, U.S.A)
& o]-§-3t] AUk

Azl AAe] A4L TH3A ackstd, 100ule]
serumel] 100ul a-tocopherol acetateE F7}3le] &
3k ¥, 400ul2] hexaned H7HAA 3,000rpmel| Al
3¥-7F 94 ¥2819 224 hexane® % 100ulE s
AL7AE hexaned ZFWAIZI 3, 100p19 95%
ethanol& A7iste] FHElch. HPLCY AMg2Z
£ injection vol. ; 10ul, flow rate ; 1.0ml /min,
colum ; water symrnetryTMC18, dimension 3,
9cm*150nm, mobile phage ; methanol wave len-
gth, 292nme] 202 AFSF).

5. 8Alx=|

£ Ay dej Az SAS program o] &
sl g4t BHE ANSLOR, HY HET FoA
AARL AL {AXAA (Least Significant Differ-
ence test ; LSD test) & AA15l9 A AT 3+,

.2 =

rBST, Vit, E 2 Sed] 547} &9 Zr.$9) 834
4 seleniume] 5 wW3alo] n X JF& Table 19
8935141

&F, 1BST F94, Vit. E £oF, Se Fo3
g Vit, E9} Se E¢FoloM £ 7949 FAY
Se] »= ¥ Z}z} 60.83+1.43, 62.72+6.72, 63.13+
6.50, 65.10+2.28 2 64.42+1.84ppb /ml=A Az
F74e) Ao}z FUTHP<0.05). 13 BoddA 23
o & 7% A/ P Se v=E HRF(14,
58.00+2.22 ; 23, 61.7246.13ppb /ml) oAl & R}o)
7t o Ay e ti Frlske %S Y
tH(rBSTE AL, 57.39~69.78 ; Vit. E EoF, 63,
82~68.10 ; Se FoI-F, 63.82~68.10 ; EHFATF,
65.61~71.22ppb /ml).

9 33 T F A A Se FEE d2T
7} 75.05+4.93ppb /ml2A] rBST F4-7(65.80%6.
90ppb /ml) ¢} Vit. E §J7(66.68+5.34ppb /ml)
B} £ Se & Vel on (P<0.05), Se K
T9} EFFATE ZHzF 71.27+6.31 R 67.7243.
45ppb /ml2A &7 Zol7t YAt 43 Fo F
AHT AW Se FEvE Se Fol79} EFFAsL

Table 1. Effects of selenium, vitamin E, rBST administration on selenium concentrations of blood in

Hanwoo sires

No, of blood Concentrations of selenium(ppb /ml)
collection Control rBST Vitamin E Selenium Vit. E 4 Se
0 60.83 +1.43 62.72 £6.72 63.13 +6.50 65.10 £ 2.28 64,42 + 1.84
1 58.00 £2.22 57.39 +4.00 63.82 +3.63 67.84 £11.80 65.61 + 8.47
2 61.72* £6.13 69.78%+5.64 68.10°"+3.74 67.08%+ 4.64 71.22°+ 7.88
3 75.05° +£4.93 65.80* +6.90 66.68* +5.34 71.27%°+ 6.31 67.72%+ 3.45
4 62.37 £6.13 61.94 +3.54 63.49 +3.94 73.50 +11.40 73.01 *+13.06
5 73.14° +4.67 64.21° +4.13 66.597°+4.36 72.93*+10.12 72.71°+ 3.70
6 61.67° £2.23 70.55° +3.58 70.33* +£2.33 79.05 = 7.16 77.54" +11.26
7 56.89° +1.44 63.36°+1.75 69.03*+2.79 75.17° £ 6.43 83.26° + 8.10
8 61.46* £2.65 64.88* +2.61 73.48° +7.08 74.33° = 4.45 79.46" £ 4.79
9 74.412 £3.07 74.397 £1.01 76.822 +4.28 84.78> £ 5.35 85.95" + 3.76
Total 64.55° +6.89 65.50* +£4.90 68.15%+4.46 73.11*+ 5.86 74.09° = 7.32

abedValues with different superscripts within same row are significantly different, P<0.05.
Data are expressed as mean+ SEM,



2+2} 73.50+11.40 ¥ 73.01+13.60ppb /ml2A Tk
& AYF (AT, 62.37%£6.13 ; rBST FAF, 61.
94+354 2 Vit. E $3, 63.49+3.94ppb /ml) &
=& Se ¥=& Yetd). 53 o F A A
W} Se =& YT, Se B9+ ¥ EFFAP 2
Z} 73.14+4.67, 72.93+10.12 ¥ 72.71+3.70ppb
/ml2A BST 5o-7(64.21+4.13ppb/ml) B}
EARoE fo8A L Se BEE VeltHP<
0.05). 63} £ ¥ 48] AT P Se v THF
o7} 81.55+3.77ppb /mIBA hEF(63.61+7.
53), rBST Fo|7(68.23+5.11) ¥ Vit. E §o7
(72.42+3.48ppb /ml) BT} EAH o2 fol3A &
& Se T & el e (P<0.05), Se T+ 78.
33+4.77ppb /ml2A] Vit, E T3} A}ol7t 9
o0, EFFATYLE Zolrt AATHP>0.05).

Zt 272 AA Se FEE THFAE(74.00+7.
32ppb /ml) 7} =7 (64.55+6.89ppb /ml), rBST
2ol 7(65.50+4.90ppb /ml) 2 Vit, E F7(68.
15+4.46ppb /ml) Bo} SAHL 2 FolsiA &4
Bt tH(P<0.05). Se ¥4F+ 73.11+5.86ppb /ml
2A EFFATgE At Zo)7t QA HA Yke
U, e A (2T, 1BST S+ 2 Vit E &
oF) Br} ga & 43S dAt

rBST, Vit. E & Se?| £47} g4 T8 FH$9

g3 Vit. E9] Fxdsle vAe 9 Table 2
o) a.okat et

Table 2o YeRd e} zto], =7, 1BST 49
T, Vit. E £, Se B3 L EFFA A T
o 7d4A AAT YA Vit. B = 44 2.21+
0.46, 2.05+0.81, 2,14+0.44, 1.29+0,89 ¥ 1.26+
0.86ppm /ml2A )=+, rBST F4F 2 Vit, E
77} Se FBojFe EPFAT B} FAHo=z
o3 B& T2E JET(P<0.05).

12 B9 ¥ A8 Y Vit. B9 FEE =T
7} 3.03+0.81ppm /mlZA 1BST $oJ7(2.27+0.
44ppm /ml) 9} EGFFI7(2.13+0.70ppm /ml) B
o BAF R fo3Al =4 vebgen (P<0.05),
Vit. E £J7¢} Se R 7= 742} 2.89+0.51 ¥ 2.
87+0.24ppm /ml 24 WRT @ rBST £ 79} 3}
o7} 1t} 23 o ¥ A{G AW Vit. E9] ¥
E& Vit, E 977} 3.08+0.37ppm /ml2A] oj&}
F(NZTF, 1.82+0.40 ; tBST £, 2.11+0.27 ;
Se FoF, 1.80+0.76 R EFFATFE, 1.86%0.
69ppm /ml) R} SAFHOZ {FodiA E& Vit E
FEE JePIY(P<0.05).

33t 5o ¥ A4FH3 EPY Vit B9] 5 1BST
T4, Vit. E Fo7, Se 547 2 EFTFAF7L
Z}z} 2.27+0.22, 2.65+0.77, 2.34+0.19 2 2.93+0.

Table 2. Effects of selenium, vitamin E and rBST administration on vitamin E

No. of blood Concentrations of vitamin E(ppm /mil)

collection Control rBST Vitamin E Selenium Vit, E + Se
0 2.21° +0.46 2.05° +0.81 2.14° +0.44 1.29* +£0.89 1.26* +0.86

1 3.03° £0.81 2.27%%0.44 2.89%+0.51 2.87%+0.21 2.13° £0.70

2 1.82% +£0.40 2.11* £0.27 3.08° £0.37 1.807 £0.76 1.86* +0.69

3 1.20¢ £0.10 2.27° +£0.22 2.65° £0.77 2.34° +£0.19 2.93* +0.79

4 2.047°+0.64 1.85* +0.20 1.65* +£0.47 2.72° £0.10 2.71° £0.52

5 2.47* £0.58 2.51* +£0.07 2.57* +£0.60 2.58* +£0.21 3.21° +0.45

6 2.54%+0.15 2.18* +£0.84 2.99%+0.38 2.23* +0.44 3.46° £0.91

7 2.67° £0.40 1.78* +0.67 3.26° £1.97 2.72%40.47 2.91%40.79

8 2.03* +0.66 2.29* +0.15 3.21° +0.12 3.75° +0.16 3.11* +0.18

9 2.64* +0.59 3.88° +1.42 3.53° +£0.45 3.54" +0.82 3.95° +0.22
Total 2.27 £0.16 2.32 +0.19 2.80 +0.19 2.58 +0.23 2.75 +0.25

concentrations of blood in Hanwoo sires

&b ¢ Values with different superscripts within same row are significantly different, P<0.05,

Data are expressed as mean+SEM.



79ppm /miZA W27 1.20%0.10ppm /mlR.ct
¥& Vit. E ¥5& YETH(P<0.05). 43 5o ¥
AT PN Vit. E9) FEE Se Fo7ol YR
o7t Z4z; 2,72+0.10 2 2.71+0.52ppm /ml2A
rBST %3 (1.85+0.20ppm /ml) 8} Vit. E S
(1.65+0.47ppm /ml) B} FAAE A el
tH(P<0.05).

53t B ¥ AAHT AP Vit. B B s
o7} 3.21+0.45ppm /mlEZA T} F9FRT} &
AXog §ostA A Jelstth(P<0.05). 63 %
o F 43] AH% FYY HF Vit. B9 FEE g2
T, 2.47+0.30 ; rBST FoJ, 2.53+0.92 : Vit. E
Fo T, 3.25120.22 ; Se 97, 3.06+0.82 2 EY
B3, 3.3620.46ppm /mi2A T AT
ato]7F I

7 747 A AW Vit. E9] TEE D=7,
rBST £, Vit, E £9F, Se Boj7 & 5o
Foll A Z+z}d 2.27+0.16, 2.32+0.19, 2.80+0.19, 2.
5840.23 ¥ 2.75+0.25ppm /mlEA] Vit, E o
9} FREATI} g7 RT kA =2 Vit Evx g
EPEAT 21331 Hole AR HA eksieh

N.o &

£ A& rBST, Vit. E 2 Se 8471 §1¢ 2.
o] ¥ Sest Vit, E9] ¥ W3l vXe JFL
Axst

Se& glutathione peroxidase(GSH-Px)¢] 34
Ao 2H, FEZA M Se ¥ele= ¢ &
22} FAA T Y= Selenium-sulfide linkage®
Yy A A9y 9o, AR 32 FY
F2E olwjiAiteln] methionines] Se fAMA<1
selenomethionines} zto] @WAs AYs sl
(McConnella} Hoffrnan, 1972). Selenoprotein®
22X molgd 4g94 Seg 63812 Qe GSH-Px:=
glutathione2 71A 234 lipid peroxideE organic
hydroperoxide$} H,0,& H,O0Z ¥HEA|A free rad-
icale] 3438 A3t} (Flohes, 1973 ; Rotruck s,
1973).

Se 2¥-& AYoMe FAAA, AZTWGY, ¢
9F, A, 4 27 SR A g dYrln

£ AT, SN E F A 4, A2
289 F7h 71989 37 R Ba A7) AT
Aol dt}(Coopers, 1987 ; Wallace®, 1983).

AfoAA] Se Fol S A= 8022 = Ca
o] 9%, FEAS 95, F3 A e 33U
29, A5 Foy € 9t 7He 733 89l
2 B9 SedFgol don, &, & AT §
BoMe A%, 24 A%, 32, AERALo 2 Se
=7t &350 vk (Gerloff, 1992 ; Harrisons}
Conrad, 1984 ; Van Vleet, 1982).

Vit. E & A% 34 X dsiA RN F2
A xuto] EAsted B2} Ao A FAisEAR
A R golgo 24 HXEle] S FA
NAFY, N xM e dr)ea ARy AG/)15&
34X 1 Ehrenkranz, 1980 : Sheffye} Schultz,
1979 ; Tengerdy, 1980). &3}, Vit. Ex ¥ aA3lE3}
AR T AF 74 X A3} - A &
ke ubiquinone?] A=} QsEe-Eol FAA
o} WA e, 28N E 2§t creatinine X &
WA gc), Vit E9) 49 39, 4844, 35
S A, Aa 2 (F9 H3}, AREe Hawga
AA7F Y} (Cooper%:, 1987 ; Scott, 1978).

o2 FoA Sext Vit. Eg Algw A ht Hujo)
FARE e QY9 Sext Vit. E9 =9 GSH-
Pxe] 4% A F7AAYE 23aE3 Qe
g, 8 4% 1BST, Vit. E ¥ Se& 3¢ 5
Foll £t A2, YPY Se =+ Sex} Vit EE
#Fe 27t 74.09ppb /ml=A W =T (64.55ppb /
ml) o} rBST Foi72(65.50ppb/ml) Bt B8 ¥
€ Jepllen, Vit, E $97& 68.15ppb /ml2A]
2T B 1BST Fej 79} A4 foihe glen,
Se ¥437(73.11ppb /m) $= FAA7T A4}

=, rBST, Vit. E, Se @ 3529 g3
Vit. E9] ¥x& Ztz} 2.27, 2.32, 2.80, 2.58 2 2,
75ppm /mi2A] Vit, E £ 79 PRI} A
EL B8 JeiA T foibe g9tk 99, 4 5
o oA Fo] Zlo] ©pE AU Sedt Vit. E9] ¥
5 ¥3hke BE FoTFHA £ L7 2159
2 YW F=st Frete o84 Aol YA
A3E AcH(Batra®, 1992 ; Stowed, 1988 ;
Weissd, 1992). ¥As 23 & AYFAM Sext
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Vit. E9] A3 =& AAse AL A9 993
Aeiel 9342 e 2 #33A FH, 49 1A &
A5t Mz O A0 o] F0]R) 7] W& o
299, oja§ Aol HEAQ zALEW] Tl
A E dojutty B E T JH(Gerloff, 1992).

olF X FdMe el g AW Sedt
Vit. E Fx0] tigt Bae glow, 959 -9} v
2HE o 899 AL Sed} Vit. Eo] Bo7l =7
B}t 22 %S Yeh) A2 A8HE fA8e
Ao AJztEd,

# Ay, &5 F299 Y SesEe 64,
55~74.09ppb /ml& YeRtEd], Bloxham% (1979)
2 100ppb /migt B3 3ATH E3 Segersons
(1981)2 holsteinZ2] LA AN HA Se &

E¥& 80ppb /mie]g}al B3l 3t e, Stowes} Her-

dt(1992)= A% holsteind] 19%E¢ AEF kg
3ppme] Seg FTIFHEL W YW BT Se T=EE
75ppb /migl 2™, A F 7HF ¥ FE= 20ppb /
mJE, 7P L FEE 203ppb /miftiy B33}
o, & 439 Ase o5 Afrte e e
& vepdot

¢ Fr90 FAY Vit. B FEE 2.27~2
80ppm /mie] 4&<& AR, Harrisons(1984) &
249 ¥y AA Vit. E9 =+ 1.67ppm /mi}
3 B3 fon LittleF(1979)& 17.2ppm /migtz
B33 nfg- & x}olE Wl Ut} T3 StoweFd
(1988) & 27 ¥E<t T2 WY 200IU9] Vit. E& ¥
FPe 9 §99 WY Vit, E =& 3.03ppm/
ml o]3len, gAYt £ WY 2001U Vit. E9}
2mg Se& FTIFHE "E 3.30ppm /migly B2 5
gon, Jukola® (1996) & ul&-$-o Az} Al A
£ TFsa 83U Vit. EE ZAE A5 747 2
8ppm /ml, 6.5ppm /mIt} B2 P}, o]g9 2
#8 Z33t] £ o] ¥F Sext Vit. B9 AR FEE
o3 JHx] 848U FA8 2 BT o)
2 P97 O o2 vEith B A9 A% @
$ F290) Sest Vit, E& £47} 8%-9] Ses} Vit,
E¢] =& 3 Az, olF TEE 4H 84
Heuld) Solle Ao Yehit

V.2 ¢}

2 @7%= (BST, Vit. E 2 Sed] Rols} ¢ 25
2.0 3] Ses} vitamin E9] ¥& W3l nlX=
F%E& HESA

1. tBST, Vit. E 2 Se 7} ¢ $12.9¢) 83
W Se Fx Wsld ule FFL A A
gAY Se =& Vit. ES} Se EFFAEI}
74.09ppb /miEA i =7(64.55ppb /mi) %}
rBST %o1(65.50ppb /ml) ¥ vit. E o
(68.15ppb/ml) B} & F=E UL
(P<0.05), selenium ¥&3(73.11ppb /ml) ¢}
£ 5AF 37t AHP>0.05).

2. rBST, Vit. E 8 Se $617} - £2.9.¢] 83
W Vit. E Fx= ¥zl A& dU%E ZAE A
3, 83YW Vit. E FE¥ Vit, E Fo79} £}
F&| 77} 2tz 2,80 R 2.75ppm /mlZA] JERF
(ANZF, 2.27 ; 1BST T4, 2.32 & Se §
+, 2.58ppm /ml) ¥t} thid A JElRA T &
AA Frelxe AR A FkH(P>0.05).

3. Vit. E 4, Se B¢ @ ERF AT
o] 3o apE2 YAY Sest Vit, E9] & W3}
£ EE FAFNN T 7t 715 wet
A3 $=7t 7189
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