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Abstract: The effect of selenium and vitamin E on the incidence of retained fetal membranes
(RFM) was evaluated in dairy cows raised in Kyonggi-do province from July through September
1985. Sodium selenite(0. 1mg/kg of body weight) and vitamin E (1,000 IU) were simultaneously
injected 21 days prior to the expected calving day to Holstein cows and the incidence in the
treated group was compared with that in the non-treated control group, Serum levels of selenium,
vitamin E, calcium, inorganic phosphorus and magnesium were also determined in the treated
and the non-treated groups to compare the status of vitamin E and other minerals during
periparturient period in the cows with RFM and the normal ones.

The incidence of RFM was 34.5% in cows of the non-treated group (29 heads),
was significantly reduced to 9.7% in cows of the treated group (31 heads) (p<C0. 05).

Data for serum mineral concentrations showed that the prepartal inorganic phosphorus concent-
ration was significantly lower in the RFM than in the not-retained group(p<C0.01). As a result,
the prepartal Ca/P ratio was significantly higher in the RFM group(p<0. 01).

It appears that a single injection of 0. 1mg of sodium selenite per kg boby weight and 1, 000
1U of vitamin E 21 days prior to the expected calving day is an effective prophylactic for pre-
vention of RFM, and that RFM may be related to imbalances in calcium and phosphorus

metabolism,

whereas it

Zoll e dubd oz FALal F 8~124 7] H 3}
st = eiete) AR =g AR W ESA A4S
BjutA &2 F4 3tk (Morrow, 1980; Arthur, 1973;
Roberts, 1971). BlutA A& 7|2z AZTFE5H 9

3t =y dfukzA o HYgAdse g Fo2 Ay
a4 F gure] AAEest delvia] %] =il
ulA 5| o} (Morrow, 1980; Muller$} Owens, 1974;
Roberts, 1971), #|¥3H oz FXA =Hu b4 R
oA B3 z A Er Eo}(Morrow, 1980; Ro-
berts, 1971). eldbA A o] A Pgl2 ol ¢ chokdts) &
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8] Selenium(Se), Vitamin 2 v]gkgx 53 22 o
k4 9] A (Morrow, 1980; Cappa®} Vecchiotti, 19
77; Julien 5 1976a,b; Trinder %, 1969; Nicholson
#} Cunningham, 1965; Guerreiro, 1959), 7+¥4 £
¢} (Arthur, 1973; Roberts, 1971; Finchers, 1941), =
#Ha 3742 8l (DuBois®} Williams, 1980; Morrow,
1980; Erb 5, 1958) Bl o = ubg&o] AAA ]
u# 2~5uf o] Fo g Frisleh BN E olXA o
2 AT, ATEEY A, #4359 Tt 2
FE) 719 EubbA Y 4% 5 g WAgAE f8A
A wAEgd & 9gE A4 ED 5, 1981, 1958;
1972).

Buck 5-(1981, 1980)2 Seo] AWz F45w 4
Aoz Wi, da, Hshed 2 B4 59 94785
W37 skl 2"k 9ok, w38k, Combs(1981)
W Nino9} Prasad(1980) %-& Ses} vitamin E3= 341
S 44e Foz AXe) 23T WA 249 B
2 FAAAAG P U% Segerson 5-(1980) % ©]
Bo] 47 +34% 43358 ZANA T2 F
Aag e,

Harrison %(1984), Julien %-(1976 a,b) = Trinder
(1973, 1969)-2 E-ul Aol Sext vitamin E] Auj
g YATE BT $AAA T AWFA %
Aol HAAF Zadrta sty o}, Ishak 5-(1983),
Segerson £-(1981), Gwazdauskas % (1979) 2 Nichol-
son?} Cunningham(1965) 5-& 3k Aol ol & F
ofstglAnt A AE G F ddd=z A

%)}sl, Sanders(1984), Julien $-(1976a) z&] 3 Trin-
der £(1973) 52 eubAA o Euk F FF Se¥:
A Aeatso] wa gebz shgert, Kalaycioglu
(1983) @ Bostedt®} Schramel(1981) 52 =to}7} o
dx Badtdeh. zEv, SRR A Eut A
94 & Selx sy} vitamin E9| ol #3 2P A

F7F e

w3, Shukla 5(1983)7 Wallin(1978)-& e ubA 4]
2.o] 3 calcium(Ca)#} inorganic phosphorus(Pi)%
%7}, Garbacik¥} Balon(1978)2 3% Pixxsl A4
Lopoo v]d] bz s, Morrow(1980) % Cavh
phosphorus(P) sl Ate] B-FH o] durgda o] 3 2.gle]
2} 3tgivl. Krupnik®} Marcinkowski(1984) = 23 &
o magnesium(Mg)-& w1 Fo3ty] =LAE Aviz
W48 %53 el utAAE A6 did & dvta F3F
gk, 28k, Julien 5(1976b)3} Trinder - (1969)
2 ¥ Ca, Pi @ Mge F=s eiubga HAE
AL 3L 4 gty g, Gibasiewicz(19

Pelissier,

85)% #tA A Artadl g8 S F3g Aol
Aot Eamatget.

o shzko] ejubg A oiwt-& $98k Sew} vitamin E F
o gatol] A ok = Asfst AA=Hz 9o
widl, & vFdLY FEI guAAd] owg o
g v A Evte] AN E 43 F9H vkt At
ole] AAE SEYEtlA HlzA 2 B s &
WA 9] o }g §18te] Sed} vitamin EE Fof 3t
2 554% FAstg e, obg® =HukAA ] o
Fe A= od vgdart EAREE 2AFS
24, A A 24§ dAsAY A ¢ U 7
22 8% daxl o] A FFatglct.

HHE B A%

MEEE [ A¥TE2 A7E 419 678 oA
AR-E4 ‘%J*J‘“—M«] Holsteing H& 605 (akoll A
o 1198511 7€elA 99 Ao E AR, AF Ao
FAJE FE3ld A FEIP)H d2FQF)es
wedled, Eub Fo eutAA o & FAAsd
T Eut Fol kg T3 AdEure s v
ol #AsetetA AALE AAS .

g abg A AAY s EL Fub F 1247 o4 dint

W EstA] X3 ASE dgubAAR, £ F 1247
el elubg w8 38 AAdEske 2 At

AHBEN AU WHMF A FS Eub oA 21d A
of 2% kg3 0.1mge] sodium selenite(sodium selenite
¢} polysorbate 80 1: 10028 oA A z)2} 1,000
U2 vitamin E(4H- ExdlE F%)5 13 ZKFAF

=

2 o

e AXEY A FEF] HAlF £ o
A 2194 A), FEFS F 1~2¢8 ()5 Fo F 19),
ool 149 R 79 Aol ez Euk F 2~49 (]
g ek & 3d)el, HETy AL £ <A 214,
149 2 79 Aol zElz 5k F 3%, 75??3“11"1
l?—E% Z+7t 30mlE- screw cap tubed]] 3 kol o},
g2 Ao A 3087 HJXHM
boxol ol AL Pren FFREOAA B
- AAA7 whL, 3, 000rpm°i30f7¥ QAR5
Z 9AL HFHee] AAAAA WE(-20°C) BES)
w4 Se, vitamin E, Ca, Pi ¥ Mg FE% A A
8591k,

Aok: Age] AEH Ak 3t e, SeFAld
o Az Y UR SeAFS Ao AsH A%
selenite anhydrous(98.0%, Fluka),
(Tween 80® Junsei), nitric acid(Kanto), 70% HCIO,

r°“

S 77 E ice

sodium

polysorbate 80
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(Kanto), 2, 3-diaminonaphthalene(DAN, Sigma), cy-
clohexane(Tedia), disodium dihydrogen EDTA (Kanto)
2 cresol red(Kanto) -o]%lv}.

3 vitamin ES] A F-g $d AHEd A% dl-a-
tocopherol acetate(60%, Junsei), 2.4.6-tripyridyl-s-
triazine(TPTZ, Sigma), FeCl;-6H,0(Kanto),
tane(Tedia) ¥ absolute ethanol(Merk) Eolgici. &
3 Ca, Pi ¥ Mg A#slr] SsiAE 47 caleium
A& kit(Asan), phosphorus A &F kit(Wako) @ ma-
gnesium 7 2k kit(Nippon Shoji)E& Ah&3lg .

Yo 2M:3A Sed EA2 Olsond} Olsond
(Olson %, 1975)& 7f&F3l improved fluorometric
method (Whetter$} Ullrey, 1978)ol] &3} fluorescence
detector(Waters, Model 420-E)Z 243t t. A
vitamin E& Martinek®] u}# (Martinek, 1964)2 7
3l modified Martinek's manual method(Sloans}
Lappin, 1982)e] &3t zelz ¥H Ca, Pi 3 Mg
42} kitE AH-8-8fed spectrophotometer (Shimazu, UV-
10002 27485,

EAHXMz| AN G g2 Chi square ZH 22,
PR3 FAEH 9 T-H23 o2 vl £4%9
v},

n-hep-

s R

g A LA && Fo]7] 93] Holsteing Faof

7k A 21900 A F kg 0. 1mge] sodium selenites}

1, OOOIU«I vitamin E% £ o&, 3% F =43

A 2y 35 AFstm, FubelF 214, 209, 14

w79 A zelx B9k F 3] AL AH3P EH

Se, vitamin E, Ca, Pi @ Mg %59} Ca/Pu| & =3
sl Q-2 Az g3t 2

Seleniumi} vitamin ES| EfBIE®| o & D} ; vt

F ejutA A w8 Table 1049} et F, AX

FolAE F31F F 3504 =] 9.7%9 44

Table 1. Effect of Selenium and Vitamin E on the
Incidence of Retained Fetal Membranes
No. of No. of % 2
Group cows RFM?*  retained X
Treatment® 31 3 9.7
Control 29 10 34.5 4.07*
*: P<0.05

a : Retained fetal membranes.
b : Single IM injection of 0.1mg of sodium selenite per
kg body weight and 1,000 IU of vitamine E.

£% 29 b, H2FY A F29F F 1054
wA o] 34.5%9 HAEE 2o A TRAY Wil
FAgol 2Tl v KA Al ke (p<0. 05).

2ot M £ ¥ seleniumI} vitamin E 52|
2 AT, AAENT D bR A Tl oA 5t
a7 219 A9 ¥H Sex:=t A7 0.082:40.042,
0.092--0. 013 2 0.07840.018pg/ml= 4], A AEuF
o] gt AT FIAUA EL FEE A
25} (p<0.05), AATH AFEFT = AATH
gk A F 2k FoAE dglieh AR delA F
o F 199 ¥4 Se¥ % 0.2110. 027pg/ml2A F
o Aol W] FH3 FUEH e, HzTo ¥lse
HAG IS 2YH(p<0.001). olF z FEE
AR asid ot A A¥A7s S8 AAENESH
b A ol vste] £94 AA ESHF(p<0.001).
AR kA A Toll glo]A A Sex=® &
u ol g 149 Aol ZA2t 0.089+0.019 F 0.073%
0.017zg/ml, 79 Aol 27+ 0.081+0.018 Z 0.071=
0.018pg/ml2 A, AARatd ubg AT 2kl = &
Aot s, AgEubst A A T QoA &
9k F 399 ¥4 Sex:E 0.07040.012 2 0.065+
0.010pg/mlz A, AAETHEE dubg 2 Lol v 3] o

7+ EE FEOIAAT F2 i}% gglen, 74
Bpo] sirtebAlel whel B3 Sew ot wolAlw AF
< ¥ (Fig. 1).

Y3 vitamin E FEE AXF, B4 E et
AA el el Eub olg 219 Aole A 7.59+
2.01, 8.13+1.97 2 7.68+1.10pg/mlel Rz, AT
oA T & 199 FEE 8.68+1. 29pg/mlEA 7k

23]

ZFrbetglet, 2lz Bt oA 149 Aol A7} 814
25 o---— Treatment
I o——o Not-retained
ok . * #=-=% Retained fetal
Q.Z NN membranes
z :
X.15¢ '
) !
W 1]
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Days from parturition

Fig. 1. Changes in serum selenium concentrations of
dairy cows in late pregnancy and after parturition,

T i injection. Day O ; the day of parturition.
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+1.69, 7.874+0.93 @ 7.1241.82pg/ml, 7¢ HdlE
Z4z; 7.9140.72, 7.2642.03 2 6.45-1.47xg/ml,
Bl F 3900 27} 7.2051. 45, 6.84+1.16 2 6.28
42, 0dpg/ml2 A, eutA A Fol Aot JATH AZ
Batgol Ao BF ¥4 vitamin E F27t ¥ 3F
Vel et 2 F 33 AARelst Ast] A¥
7t = dAd 2 fdx= gk (Fig. 2).
2ol M % @Y calcium, inorganic phosphorus
magnesium SE2} Ca/PH|2] HB}: A X F, AXA
EubE 2 fubA A Fel delA £t oA 219 A9
8 Ca¥¥ %t 7}7+8.07+0.88, 8,52+1.34 ¢ 8.19+
1.30mg/100mle} gl on, £ut o4 79 A7 AF
F 718 /A dlol wsg 5 fARRE 2
Y, 2wl % 3o 7z 5.0341.93, 6.02+2.13 R
5.45+1. 40mg/100ml2 4 Xub Ao #)d 2zt & A8

r—]J nl[o

rn:)E
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\E 9 I I ] membranes
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Fig. 2. Changes in serum vitamin E concentrations
of dairy cows in late pregnancy and after parturi-
tion,

t ; injection. Day O ; the day of parturition.
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Fig. 3. Changes in serum calcium concentrations of
dairy cows in late pregnancy and after parturition,

Day O ; the day of parturition.

744" A S Jelhigl eb(p<0.001), AFT 79
F94E dglek(Fig. 3).

43 Pigie AXAE, AFENHE 2 dug A Fol
olA Eul oA 219 Aol 27 5.10+1.30, 6.08
+1.48 2 4.03-1.58mg/100ml], 143 Aol 7t
7.38+0.94, 6.50+1.52 2 4.61+1.55mg/100ml, 7%
Aol E 22 6.08+1.11, 5.70+1.29 & 4.33+1.81mg/
100mlEZ A A A3 BALE Zh = f2xok A9
ovt AT AT R AFENTEG {4
QA e FEE YA AXNER ZAEE
Ao}A Euk F 349 ¥H Pivre 23k Ad vs)
21711 Zha-E 31 21 (p<0. 001), ®NulkA )]

A5t JAolrt dden A4 APF 7hel
At (Fig. 4).
ﬂih’l-, FARETE D b A Foll gl A Fat o

A 219 A9 ¥4 Ca/Pu]= 72}7}F 1.6240.34, 1.52+
0.61 9 2.25+0.73, 149 AelE 7zt 1.07£0.28,
10 [ 0—ee e Treatment

. e} o——e Not-retained
= 8F ¥—=-—*Retained fetal
E 1
§ 7k A membranes
N
%o 6
= 5
a,

4

Days from parturition

Fig. 4. Changes in serum inorganic phosphorus con-
centrations of dairy cows in late pregnancy and
after parturition,

Day O ; the day of parturition.
v----=o Treatment

» Not-retained
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I\ \L I membranes
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Fig. 5. Changes in serum Ca/P ratios of dairy cows
in late pregnancy and after parturition,

3.0

2.0

Ca/P ratio

!
=3

Day O ; the day of parturition.
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PFig. 6. Changes in serum magnesium concentrations
of dairy cows in late pregnancy and after parturi-
tion,

Day O ; the day of parturition.

1.38+0.54 @ 1.9440.84 22z 79 Ale 774
1.29--0.39, 1.39-+0.41 ® 2.153:0.63°.24], efultA
Aol AR FH LT vl fAA UA =2
43¢ e b (P<0.01). Buk ¥ 3929 Ca/Py|
= 77} 1,73+40.60, 1.490.50 2 1.40+0. 402 24,
AYF 7ele Kot glgeni, Eab Ao w3 A
ATl E 94 9A Foretsl ok (p<0.01), =t
AATAAE FA4 UA FaH 2 (p<0.01), B4
2o e Fox7t g (Fig. 5).

¥R MgsEe AXTE, A4EDFE 2 duAdAT
o oA Hut A 219 Al A 2.18+0.19,
2.07-+0.17 3 2.1240. 17mg/100m], 149 HAolE 7
7} 1.95-40.22, 1.97--0.12 2 2,02-+0. 10mg/100ml,
79 Aol ZH7b 1.9340.20, 1.98-4:0.15 2 1.94:+
0.14mg/100ml, 22z ¥Evk F 3dele 47 191k
0.19, 1.8540.20 2 1.84--0.24mg/100ml2A], A3
F o= So3st ghed, & 7 F3 kel
Zetalo] wet AR P8 3 &¢e Jehi o (Fig
6).

% g

Sest vitamin B §A% BEHH F&$ P4z
otel 2 9ok (Blood 5, 1983; Combs, 1981). &, vita-
min Ex AgElAd Azl G424 223} A
whato] lipid peroxide® A== A& WA Sed
Ao} 31435 hydrogen peroxider} lipid peroxideZ
2} 3} glutathione peroxidase(GSH Px)$] L4
AR oz A7 g £EAA Fa3 FES Fo,

ole] g Aol ogt Mo &AL yAdty gt
(Blood ‘&, 1983; Combs, 1981; Chowe} Tappel, 19
74; Rotruck &, 1973). =%, Thomsonz} Scott(1970)
= Seo] AP H vitamin B9 F4 a0t doj bt
8912, Nino%}t Prasad(1980)3 vitamin E3 methion-
inest A o] Ses| WG FAADE ik Seo
¥ #5848 wAgdn st oHd F o
FaE 4E WE, 29, A4SE 22 4 4
9 4 9 k35 wAlele 279 S5 QBEA
Ste] & ez A7, o) Sest vitamin Eg]
Aot gl o ATFE ZF(Combs, 1981),
(Lawrence®} Burk, 1976), %¥(Ewan 5, 1968) 2
otA] (Thompson %, 1980) oA+ B AF7} o] 3
oA gt HaolAq % Sext vitamin Ex= A Ho) A4 g
gAY g Sla At Qo 2 AV o
Bl de] e drRade 4% 47 g

Buck %(1981, 1980)% Foj& Se ek, 4, ¥
Al 0 A 5o WS B e ge] $44
22 FAHEE, old JANAY Sed e Hury
L

U ooy A

"

A, AW, dadd R WAL A} & g
2 WA B A s}g e Segerson S-(19
80)2 Se 5% x¥ Sest vitamln EE EgEq
s AT FE3le $EEEs %8 Zrluc)
3 FAEA

Ses} vitamin Eof v &k A<lE] AulHql o743
£ Fite] & o, Sext vitamin Ex: A 2| £a)x}
x8E Gz 249 BYL FAAIH o}&
g A3z ARE fAn ATZY £59¢ )
A7l 82, EnAel Sest vitamin ES %ojd}A =
W A W EAS Q8 AR Az,

o] Aol A Hut g 219 Aol AF kgw 0. 1mg
9] sodium selenite$} 1, 0001U2] vitamin E& 13 &
FAE A, ggA g 2T 34.5%0]
HlE] A ol A 9. 7% 8 Sk ol ARE
S A A& A A Trinder S(1969)9) W27 42%
o AR E 0%, Julien F(19762)9] 38% o} 0% 2
Harrison 5-(1984)9] 17.5% o 0%¢l w3 Az3 A

%, dWEA7 glvka g Gwazdauskas 5(1979)9)
10% ™ 13.1%, Segerson £-(1981)2] 18.5% ™} 17.2
% 2 Ishak %(1983)9] 27.4%W 23.7% Bde %I
g 4443, z2]x Trinder £(1973)9 60% o 16%
St vledt AAE e ojgzte] A
whek Sest vitamin E Rofo 93 eiwtAH ojupEst
b 3E olfE AERA-TS Fo A Se xE vitamin
E9o} Al %o t}a A}, Seo)r} vitamin EY A
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Aol A= et As dA" F
o7 WEQl Aoz AR} Sest} vitamin E2] Fo
= SN gl dxa ded o) A9 A4
A ql Az 9lo]A Seo|i} vitamin

ARA oz 425w ot

2 %of5-9] Sedtako] of s}
b gz o=, 19 Se ¥
g wb gl o
1 Agtsle] ' 59 o
vitamin E9] o] eubg A

E-J A#71 &
= Azdre
o= 959
vitamin E &
A 9 é*}g} E
AL 83t Se
Hal F9 el
A ARubFo A9 Bub g 219 Ao A Sewk
e a3 Foll ] *n'-%’“ A & =
(p<<0.05), HAXFolA 9 Fo
1140. 027pg/ml2 A Fof ol tﬂsﬂ o 2. 54
FA3 Frtetgdeiob o) F A e,
F (AR g AT e et AL
ok Bz F2 FAHE vEiH(p<
. olgkzre Az, dubAA AL FEF Se
Errt A ARuked wd] wrtx g Sanders(1984) <}
Julien %(19762)9] ¥ .39} u]Sz3lgl e, Se Fof
o] 83 Sexx o wWale oidt Harrison %(1984)%
Little $(1979)0] B33 A9 Fxo ol U
o} o9 A A e et 2y, AAE
w3 ulA A L w2 2Estd ¥ub A5 ¥4
Sedl FrWEE zAG AJEY BEE HY
At
Trinder 5(1973)& &% A 7~8Fof Se¥} vitamin
EZ FA13 A= Bub3 A olgasds gled £
gAY 3F Hel| Foldte o] uiatxdiein 3?931‘4.
¥4 g A SerrE SeFAFE FAF Fuhshalc
7} AAE iR, AT SexErt Seo] A
WellA EaE w3lete Ad7F9 3 F9 GSH Px
= Fab F 2500l Avpol FHI FHAE FAF
© & (Harrison %, 1984; Thompson 5, 1980), efub
A g 913 Sed) FoliE Ful 3~4F Hol A4
3= o] 713 AAsichs A 2glch Segerson 3-(19
81)-& & Sexxrt 0.08ppm o]Atolwl A 3} (ade-
quate), 0.05~0.08ppmE ¢F7k ¥-ZF(borderline defi-
cient), 0.05ppm o] 3+ A $-ol = 4 & A 7] (extremely
deficient) . 2F3}z, <F7b FFH3F 7 $-olAwl Se
5} vitamin E $ojo] 93 ejubg A wEFst glo
o, A% 2YY A FolE Sed Tt A Sed
AR %(0.08ppm) o] Fo 2 FUAD F goB
2 37 vtz gk e, €3 Sed AASE

IILI oM. q
*ﬁ&@
o e
_gg o
nfo

>¥J e N2,
r«{m fo r1o o o T

0;9, & it L
o
2
4
)

mp_o‘LFJ

fr
¥
)
o,
i

ﬂ

Ho;g

4

= oo gl £ e

rhu e
2o M

2 AR Ao wep 0. 02(Bostedt®} Schramel,
1981)-0. 10pg/ml(Bloxham, 1979) % 43 o]
Veliglon g, o] Aol A Sewze] wd A
4 A%t A% BAt TR

WA vitamin E 35+ HAAFA Fo F 1Y
ozt FUbstg o, Z £ F8 AMA Aol sp Ashe A

B 7 wE @A) W HE AL golen
goto] pAshol vt Aak BasE ARE ngivh
o] & 7 = Harrison %(1984) 7} Little 5-(1979) 9

Boa A5 dA kg vk, Aol A g
g2 Ags] gl AdA §EA, o] Aol wHT-
&4 vitamin EF 5 3= 6.28~8, 68pg/mlEA] Blood %-
(1983)0] B33k A-4-9) T EFFE 5~1048/mle]
& 23} oy, Bz wet 1. 67(Har-
rison 5, 1984)-17. 2ug/ml(Little %, 1979) %
2ol&E Bt A vitamin E Fx¥& AlA,
Az W EF 52 Aelol weh dsbrt Aoz, ol

vitamin E 2.7

A A%

A4,

AR AExE vpd 25 FA93t= 79 ~99) A
AsRo A vad e $EL FASNART A
B

o] Ag AL T Y Cavrre AYT 7
o= Fezkrt glo]l wabk oA 219 AXH 74 A 7R
AL ARG FEFEE FAN AY e A
& Boltirl, £ut 3 34l A i A
+ et At (p<<0.001). ©]2 &k 7 g Fmlo] 7iut
A F Cayxrt A3 ZaFHAcs Euk ¥
5] &2 dd F43] FaxddE B3z (Belyea
5. 1975; Blum %, 1972; Wilson®} Hart, 1932)%}
dAstget. 2y, WA S M B Cagri:
74 E9-oll vl 8] etz ¢ Shukla §-(1983) 3 Wallin
(1378)9] RmelE kel AAGch. o] AFAY
P ¥4 Ca¥Xit Blood %(1983)7} Rosenberger(19
79) 9] fémw 8.0~12.0mg/100m! Bt} Fe A gL
vepdenl, 2 Ad$ A3 9wl 5= et
AgF 7‘}-4 7‘1’-9474—‘& fAderz 9434 Cags A7}
ek A wbA ol 2 Al S v AAE Fe A
o2 A7Et

oA €3 Piol FEE A A T4 AT
s A -‘3 bEol wld fA4QAA R FEE HA3)

At (p<0.01). £t F 3do)A9 EH Pl%k-— ﬂé
T 3.451. 02~4. 32+1. 24mg/100ml2A] A& -

T #9347 flde, A EF }é*&r‘&%ﬂlﬂf i
AUA F&IAE AFLE EAH(0<0.01). ©) A3 o)
Al AXF ARETFEAAY ¥A Pivgss Wi}
E, 29 A & ¥4 Pixrxrt Fadds 3 Wilson

=]
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5(1979) ¢ Blum 5(1972)9] 2z¢ g F I3
t}. &%, Shukla 5(1983) ¥ Garbaciks} Balon(19
78)2 HutAA A A9 3 Pivgest ALl
Axct gz dlgent, o] A AFAE FRYE A
o]1} & Ae] ¢lthx & Lotthammer(1984) 9} Trinder
5(1969) 59 2xe} FASAS. ey RS
o Eut A ¥4 Pivxe AL, AUEY 2T
A% ddenz vlzrt 27153 v, Lomba
F(1981)2 £ut utslo) Pl AAS At wad
A G Esl FopAivky ste] o] AYS AFst A}
vt A E Rt

AAE o] ARl dlubAg A S-of 4 &
Pigxrl AAEutEe] 8ld @dgens
B3 PigErt efubg A o] od %'
olelm s, x¥ Bz vt Aol P
ol gtrhe] elubAA SR EE FaAd F
A"t}

2 FollAe] Eubk A 84 Casre AR v T
2 fAslg e, dugAEadAe 84 Pigest
A FH AAEatEe] w8 F94 QA Hgermz
ol 2 oldl =ButAAFalAY ¥ Ca/Pule AATH
AgEabiel el F944 A w2 AFE deEpiA
tH(p<0.01). &5t ¥ 3delAe] 84 Ca/Pe]= BT
1. 4070, 40~1. 730, 60224, K S(1977)0) Bz
3 AT 14339 vxsigled, AYTE Ble FA
b gl et Fab Ao vl AR FAAE 4 oA
A ZF7H(p<0.01), HAAFAAE 94 A 7
A5 tH(p<0.01). ¥A Ca/Pu]e] Wkt ot
BEL Fasoz w40 g AdAH,
¥k A 84 Cad PivgEd] EFY o2 A 3 Ca/
Pule] EFFe] BubgAe] & 29z FEFdHra
Atased, o#g A& Cazt PFoi9 £03 o2
g Cas} PojAle) EF3o] kg & 81l g #
25tct 2 @ Morrow (1980)2] Zsiet Y A=t
Wilson % (1977)%% Blum $(1972)-& #wuto] 7l79F
W ¥F MgyEy F7HH o It ¢d83¢ Ve
,h gz, Belyea 5-(1975) EH 5 (19772 <
Lrle #uk 39 BF MgeEe #43sz g
. &, Gibasiewicz(1985)9} Trinder % (1969)-2

7§?¢1]54 3 Mg =oe A7 vtz e,
B OE(1977) 2 Mg 2% diabe 2a4Hd 488
?SPP_E ot 39 Auladl4E8FL F83 oguls v
Ble 2 dfo] gedctn g, Krupnikst
Marcinkowski(1984) & #7F Aol w9 50mge] Mg
Eol gty AulaflF8ZF Hut3AE T4 ud

Plu:

He 12
_‘:‘.r-tnj-'r_._,
S g

¥, "”1‘“ T“I;
fooft W 1o ot

,
{o

gsgﬂmrz.a_

F glckz stk o) AgdAde 83 Mgr=e 4
7k FARE glol Ewte] siztetA el et A
Ztam - 4§ vepdol Belyea 5(1975)% R §
aor7)el nmel §A% AsE Jdehddch zehk,
BulA A Z A HF 93 MgrsEx A4ELEd
d3) Mpg=x ot usgd Fgh ohvsl, Rosenberger
(1979) 7+ 228 A9 9 (1. 7~3. 0mg/100mh) W o] <
oz 894 Mgrxd art @b Ae] 8cle=
ZgatAE gt Abzgd,

AL TR FA/F A g 948 4
& molA 9 AAA Aol wEl, =Fdx
Agos o ASst gon, SuZol @wel HAs
E g s o] Wi @tz A4Ed,

o] Ay Aste} g8l MAFY AFAAE FHet
o 2=, 23 4w 29 A% A4 ¥
Aoy Fz WFAsel J&dtx: g TS d
Apepz718to] A= Sest vitamin E AgF Al ol
AAsAe] FEstez gubdA 2 Aol WAL
o 93ty] 918 Sest vitamin E9] FaAe] AHA Frt
& Aoz oA"Y, =283 Ca, Pi g Mg 59 ﬂl%k

Aat AA A4 2 ATAZE A9 BFA 9
paolnz, o] Fe] FHFshAY diAke] FYel A4
A A5 g el dgg A Aoz AEd
e, <] A9 Atz olFe] wol, K3 F8% 9
F& o} AL P APe g Cash PAS
BFgcletn A4, 2y, $evete] mofelvt
A8 E¢] Sext vitamin ek P R 8T,
A & gdad] A4 2 st 23
WA sk AggA 5 FA% FHd ¢ glerZ®
Foz % 24, dFHelor & Azt Asdr

v Mg
e Bt

m W

2a dpAAE oWk Askd B 44 219
Aol sodium selenite(#] % kg® 0.1mge} vitamin E
(1,000IU) & Fod 8t AX T o] & *FEE Fo3tA
2o 2Tl A9 dubFa] g HolE AH}
o, AHFFH d2FEAEE L kg A T)AA
¢] ¥ selenium(Se), vitamin E,
organic phosphorus(Pi) @ magnesium(Mg)9] ¥ 5.9}
Ca/Pu] & zAbstgd ol ohgat e AHE U

1. A FNAY efubAdA GAPE9.7%)2 H=T
(34.5%)° ¥l& 94 A s e (p<0. 05).

2. AAFNAY 8A SerEx FAF FA3 45
HA ot AAE Fasges dzEd vl HA3
=gk (p<0.001), BAEITolAE A Lo ]

calcium(Ca), in-

— 123 —

*



. AR F2 AREFEA el A vitamin E F
Hubd A Fofl wa vlwd & FFE FAFHY

EREPECEEI £

Mt A ARALE A 498 padE A
FEE ¥ ¥ F49 7

4 ARE e $997 9

Fub A AR el A A PivgEs AXT
o AR vl 4 dA Ege = (p<0.01),
> et
(p<C0.01).

o] 49 AE FEshd, ¥=F olg 219 Aol Se
(A% kg 0.1mge] sodium selenite)¥} vitamin E
(1,0001U0) & Fojslsd e kA oflubo] &7t glon,
Caz} phosphorus tjAte] BF &= diukg A wg 9 &
2914 Aoz A5t
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