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ABSTRACT

This paper in the feeding Selenium added high fat diet, have an aim to find an effect of the white rat'food
intake, body weight and level of serum lipid. This experimentations come to the conclusion that Se. added

high fat diets, to say again, soybean oil added high fat diets that expecially is contained unsaturated high

fatty acid, improve a general diet-utility factor, and decrease a body weight and coronary heart desease

factor of the serum have an effect to prevent them from C H D by increasing anti - arterioscleroticfactor.
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1. SE4E

1) A3 2ol =4

A@4ol= 2P ALE 4 Soybean oil QA D),
Shortening (M €4 EF3H) T2 FA9 Se A7} 4
o)ote] MW E 915t Selenium< A7), B, C
& Shortening & 20g, D, E#S soybean oils
20g4 FFUN A, C,EZoE 0.1mge) Sed F
w3t B, D& F53x &)

2) A8 EFE

AT EEL 130~170g 2] Sprague Dawleyd &
H(E&EH) 36 el & AMS3te AFYZ AHE Y
AT CFFRADE AY] AKBE A Fo) o 6~
7ol dl 3 (Control )3 A¥F (A, B, C, D,
E) ot Uyo 753 ARSI

AdAe AL 20+3CE FAAZIEAA 1¥¢18
AP Aol et L ad libitumo = FAAAG. AF
o LA LU FAB FIIESE A=A
I Aol e HT Ao|dHHo R s

3) MY 2 YR |

139 APAS 3o 15 A1 AN S vz A3
A ZAN (EHFK)S st AF}E 3,000rpm
X 1583t AN R st} ASA AL HH),

Z3 & SA] st R, 8%, A%, 183S
A& A Aol A3 GAAAN FAE
I=9ig=d

2. &M Algdy
1) Total cholesterol A&
Total chol. 4§ KitAleH(IA3D& AHe-3

REMBPeE

o FAstst).

Alg 2 ZFEFY 0.02ml B3t E2A9F 3.0
ml fnated 583 =7 (HITACHI Model 100~ 10)
Z 500 nmollA 3% &HE AL |

2) Free cholesterol, Ester cholesterol®@%

Free chol. 74§ KitAl2%(Voaco Pure—ch-
emical industrile LTd) & Abg-3te] SAsqh

Ng 9 BFEH 0.1miE |l A 2 3.0
ml & MeH F EF8K 37Ce FFNM 15
1 73] 505 nmellA B EE S ST

83 Ester chol. & Total chol. &4 Fr-
ee chol. &< wlx A&t |

3) HDL — cholesterol, LDL VLDL —choles-

terol &e] 4t&

HDL — chol. £3¢ Alep(@A3}5} Co. [HDL—
C:9d1)& A3t FASIHT
CAs ¥ EFEA 03mlE W3 0.1ml o A
Al g ol 1087 WA F 3,000 rpmolA] 15 &3k

gaRese] 4S9 0.1mlE ek mAAE 3.0

ml &} EFT F 37C F2FNA 15 L 712

- 3l /505 nm g F3=E SAsY

&3 LDL, VLDL — chol.Z& Total chol. ]
A HDL — chol.%g WA A&sdct.

4) 83 Triglyceride ( TG), Phospholipid(PL)

% 27 -

TG £R 8N H(F AT A8-sto] ZRF AT A
5 2 X594 0.02ml & |3 5T42A19F 3.0mi
& 3t E33 F 36 CA2FA 5L 7St
I SEZ LBXEF 505 nmolA] FF=ES AN

£

Phospholipid &*°ll= phospholipid &3 8]
(Fa3E CodAtgsld &A% Alg 2 B8R

Table 1. The composition of experimental diets given to each group male rats

Group
Content ; '
Control A B C D E
Basal Diet (g) 100 | 100 80 80 80 80
Shortening (g) 20 20
Soybean oil (g) 20 20
Selenium {(mg) 0.1 0.1 0.1
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3 0.02ml & sl 5449 3.0ml & msks 37
C A&3olM 10 3 7F% 10 B3 B35 F 500
nmoljA §Z=E £A8

'5) @3 GOT, GPT= A%

Reitman —Frankel 9] 71338t @& Transamin-
ase 4 8A| (oA o) & AT

7129 1.0ml & Hsle] 37TColA] 48T 24X
F BFEEH 0.2ml MEF 37TCHA 608T 7t
A|71 2(GPTZ - 30 3 712) FMA1Y 1.0ml E
3lo] ALox 20% WXZE 0.4NNaOH 10ml 3
Zhelm 10 £7F WA 8F 505mmolr] FZEE &7
3t et

6 ) Thin layer Chromatography (T. L. C)<l] ¢

z_\:l'

A o] phospholipid & £2]3}7] ¢ wpygu-~1»
o2 A8 ethanol : ether =3:1(V/V) £ L
3t 90°C water bathe oA ether & dajBlls
&4 serumlipid € F&% ¥ 504l & TLC plate
(Silicagel G60 (Merck)oll A 38ZE chioroform
—methanol —water =80 :25:3(V/V) A7/ qA
AMNNE 1087 AA13% AL Zinzadze rea-
gent (fillter) water —glacial acetic acid =1
:2:0.75 (V/V)oll 2 ANAAN Z
100 £&& 73

T) A71G 5 o3 B4

(1) lipoprotein® %

A58 L agarose film(Corning Co)olj Spot-
ing 3l A7NAIZ1F Fad Red 78 o2 g 3o
dencitometer(Beckner Model 12~112)% 100&
&g T3t

(2) Serum protein2] %

A58 & agarose filmol spoting 3}y Buffe-
rsol Mgl 2 3587k |
Fz2H o g MEFE 100 ¥&S 7

(3) Lactate dehydrogehase (LDH)®] <&

A 883H<S agarose film©l spoting 3t Buff-

ersol £ul g ¥ % WA oz sl
A% AN % densitometer o4 100 £&-& Tl

= | =)
Qr =

densitometer &

221515 ponceaus ¥

3. SAHXc| Yy
RE AP L Computer & A3 FA])
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Selenium 7} 240l 7} YAl AR 4ol vlzi=

Body weight{g)

A3F 3

+ (BFHAPHE JepH o feA B3-S student’s

t —test & F L3

X B

|

2}
. 4jojy -’#l%*—'} M SHS}

7*1*21—‘] AZesh, 44e Aolda Jojage
Table 29 Zom AATHE Fig. 17 2,

A%L& Shortening ¥ Se A 78t 4ol Ctol
198.9g o & 7H¢ #%3 SexHg F7IgE olFgl
Aol 7} @y, 438 R C)D)YE)Cont-
rol)BYAZ &olth,

o]l 45 F2 Sexhs F7H Aol 18.99(g/day)
27 =Uan Shortenmg o] Se.& H7}sIA| ¢ &
o] 15.42(g/day) & 7% Rtk 2jela&2 A
> control ) DOED BT 2 g0t}

Thompson®, Ewan'® S& Se X&EAl A% o] o}

week

Fig. 1. The growth curves of male rats
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F o™ nitrogenol&& #4459 HAle] Yehdcin
3l9 3. Delbert?, Kevin® $& olF9 g& A&
A Se.°l Glutathion Perox1dase-4 T84
£ ol83lo AT A AP FHHAY AF
7 vdF o2 giivty B1dtxn o), £3 Se
o] FgFo g HrtE HoldlX= 318 Aol Ho
2 BgS nciy o

£ AN E Sea7t o2 AFZ7HlE A

o] Qlol & &77t QI |

Miller ', Elizabeth'® & 37.0%%2] Shorting
S H7Hs Hol gt AAH Aol UeiM e AFF
7he AgulR|g Fofl x| " dolgo] HFe] Y
At Basklo

¥ A3 A x  shortening, soybean oil2]o}lo]
o} et o} w7 e

2lo)41 3] Woll M = Chang'Po] B35k A3} o] 2]

o}l energy 4=@°] 3,600 kcal /kgol4 dulj 2lo]
A Z e energy ol whlg] st A el B
oM & U8t

REMILRek

. &7 FAHEHS

7—rzl-4 Aol M5 #Hel A7) FAE Tab
le 33 Y,

7te) FA= shortening &} o]Fo| tlxwo] HlF
7}4 ¥ekal soybean oil 3} Se w2 718t ’—‘]9]&‘
ofir] 37Me] fatty liver € 2@ &Y nfoxe
shortening ¥ Se A7} 2lojio] 2.92g L2 U ZF
o vl&] 717 2kl

3. E€xMdE &t

1) 84 Cholesterol &%

Z} g alold W& HAHF Total chol. & Fr-
ee chol. Ester chol. ¥ Total chol. #oll ol gt
PL zto] v]e] A= Table 49 2t}

Total chol. ¥ Soybean oil, Se. 3 714 elF<]
=Tl vls] ESkow a2 ¥<3IA T Freech-
ol. %<& shortening2}oli-o] dl & Hjs} 714
w2 et

452 cholesterol 2 SF9Y,

steroid horm-

Table 2. Effect of experimental diet on male rats body weight, weight gain, food intake and food

efficiency ratio,

Group
m\ Controf A

C D E

Initial (g) 147.8+10,.33Y 172.44 1.82Y161.0 414,32 133.6 & 4.04¥140.6+ 3.213149.4+ 4.83
1 Week 182.6 15,68 191.0+17.62¥204.0 +16.732168.6+£14.29 171.4+15.68 188.4410.81%
2 Week 218.0+12,81 205.4+427.08 238.1+12.92 196.8+31.01 208.0+14.83 221.63+14.33
3 Week 253.4421,35 240.6+27.87 264.2+18.39 229.0:437.49%228.6+13.09 240.2+41.32
4 Week 281.4£27 .99 270.8+27.99¥289.0 +19.39 247.2+46.20 263.0%11.55%270.2 4-39.35%
5 Week 286.0£20.74 296.1£15.12 296.2+19.292285.0+£26.92 282.1+16.34 282.0+40.86
6 Week 302.0+16.43 308.1+32.53 310.0+24.49 307.4-+31.92 314.0:+16.73 306.1+32.11
7 Week 320.2+14.32 326.1+28.78%320.1+32,53%332.5+35.60 330.1+18.91% 326.1+28.83%
Finalinitial 172. 4 153.7 159.1 198.9 189.5 176.7
g‘:i‘:‘y (;;Z;QJ‘)" 4.10 3.66 3.79 4.74 4.51 4.2]
Food Intake 15 49 18.99 15.42 17.39 17.07 16.75
(g/day)
FER? 0.22 0.19 0.25 0.27 0.26 0.25

a} FER = Food efficiency ratio = Body weight gain/Food intake

b} Meant+S.D.

1) Significantly different from control group.(P<0.001)
2) Significantly different from control group.{P<0.02)
3} Significantly different from control group.(P<0.05)
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on vitamin DS€ ¥4 2R 473o] AR
Ha sgoed 43S 3 S99 FFyge] &%
Al ZAge] PA¥ o] Axl,

T o] #& fA1= 859 chol. e &7}
A713 1= 8 X3 AWAEE 5% A chol. &
o] 712 gANZITGE Ba® g gtk B A9
M X shortening oil AolFo] A JUeht gle] 4
T AA A

S5 7185 FHE O] ax g Aua
2 AE8H gAo]l & prostaglandin E 2] o] EA
M A o g Atgd] 583882 choles-
terol, Triglyceride &3S A3 7122 FH A3}
F A5 9 4anr) givn sk go] AR a
gl% ﬂ@ 23’ 24'26)0]]:}. j_E’]L} Polingmn, $21) %%
IE BX3) Auitolele Y dFHA = B5E8E 7HA

Selenium H 7t A F4ol7l A AAE A viAe 9 5

29 i Pee AYS d&tn JH T ¥ 4
F s oF & Aol

E s EX3} AAtel ddidrge P/S v
& ol Aol AZA AHE o}y AT 5
83td3 Algdd,

ol2|gt BREL Buf SeFMAolgHE & &3
S BT AP FTES Aol HelFe] 3k 1
E B3R Pate) S5 gy 2eka e Al
oug oldAF FPYAT A7 At

2) HDL — cholesterol &% 9 Triglyceride ¢
phosphol ipid &%

Ag 2jo]o] wE HDL-«chol. VLDL, LDL—chol.
&G AA] digt £A49] ¥ &E& 23T A= Ta
ble 59 o Triglycerid(TG)$} phospholipid
(PLOEFS Table 63 Zr}

Table 3. Effect of experimgntal diet on organ weight of male rats

v
-

P ——————————

——
—p——

(9)

—e———— —
i

Grbup Liver Kidney Spleen. Testicles
Control 12.092-0.77% 2.514+0.33 1.374+0.25 3.35+0.13

A 9.71%1,20% 2.67+0.14% 1.3740.20% 3.25+0.11¥

B 8.29+0.95" 2.1440.24 1.31+0.09 3.08+0.19%

C 11.904+1.38% 2.014+0.22 1. 17+0.19 2.9240.43%

D 9.8040.67% 2.040.20 1.12£0.09% 3.19+0.14

E 11.1740. 47 2.2740.18% 1.17+£0.12 2.97+0.172
a} MeantS.D.

1) Significantly different from control group. {P<0.001)
2) Significantly different from control group, (P<0.01)
3) Significantly different from controi group. {P<0.05)

Table 4. Effect of experimental diet on total cholesterol, free cholesterol and ester cholesterol in serum

(mg/di)
Cholesterol
Group Total chol P.L
Total Free Esterd)
Control 49.05%-3.75% 7.30+2.24 41.754+3.46 0.5440.04
A A5.44+3. 187 9.44+3.12% 35.99+1.56" 0.57+0.04 2
B 44.75+1.05% 8.10+1.39 36.65+2.27% 0.56+0.06%
C 45.83-4. 53 12.47+2. 117 33.36+ 3. 69V 0.36+0.02Y
D 47.68+4.78 6.59+2.26% 41.09+4.78 0.3540.04
E 50.96+ 5. 04 9.8943.26 41,06+ 3.92% 0.47 +£0.05%

a) Ester cholesterol was calculated from the difference between Total cholesterol and Free cholesterol.

b} Mean + S.D.

1) Significantly different from control group (p < 0.01)
2) Significantly different from control group (p < 0.05)
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Table 5. Effect of experimental diet on HD L-Cholestérol and VLLDL, LDL-Cholesterol in serum of rats
~ _ {(mg/dl).
Group HDL-cholesterol(A) VLDL, LDL -cholesterol2!(B) | B/A
Control 38. 39+ 2. 55! 10. 67 3. 13 0.28+0.08
A 28. 15+ 4. 48" 17.19+7.28% 0.6710. 40?
B 31.85+5.112 12.901-4. 64 0.43+0.19
C 36.73+5. 56 Q.09+ 1.55 0.26+0.08%
D 40.09+6.72% 7.58+3.19% 0.2040.13
E A47.49+9. 59 7. 11611 0.26+0.17%
a) VLDL, LDL-Cholesterol was calculated from the difference between total cholesterol and HDL -cholesterol.
b) MeantS.D. ' |
1) Significantly different from control group.(P<0.01)
2) Significantly different from control group. (P<0.05)
Table 6. Effect of experimental diet on triglyceride and phospholipid in serum of rats
(mg/di)
Group Triglyceride Phospholipid TG/PL
Control 155. 82+ 26. 06 91.51+ 7.46 1.714+0.30
A 88.07 £ 14, 62" 79.69+ 6.21% 1.10£0.13%
B 85.25+17.33Y 80. 87 + 10. 50 1.05+0.12
C 162.20% 7.61% 126.97 13, 227 1.2940.11?
D 71.84+ 8.17% 87.57+£12.35% 0.83.+0. 10%
E 94. 35+ 22.02% 109. 86 + 20. 43 0.86+0.15"
a) Mean t S.D.
1) Significantly different from control group (p <0.001)
2) Significantly different from control group (p < 0.01)
3) Significantly different from control group (p < 0.05)
¥4 HDL —chol. =& #4THUA 35S @l 3) X GOT < GPTS 33
S JAE & Aoz XNFHH® gn] €3 HDL A2 ojd & GOT, GPT &= Table 77

— chol. 9} %.}5:9—} LDL, VLDL —chol.9] %7}
T2 BF AHEOAE B AEA L Aoz ¢UF
A ™ gt, Thompson®®, chait®, shepherd® &
< EX 35X 4o 437} HDL —chol. 9 55 20
% ZAAAG DL By ed B AP E soy-
bean oil 4 o]g*°] shortening &}°)F ¥} HDL
—chol. =+ ¥ LDL, VLDL — chol. &2
SA VieRY 919] Aol )l
37 PL-& Az -gubell §ed 33,3051 =
kel g1glo] wrix

A g x|
PohE® B AP E 1
WFAlO Al %k 3 7HL ™ o sl ] o gk
o x] Aol LM £EHch PLE Aol o]
2 1: Aol 1qlslt Zo] oldr} AlaFit)
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Table 7. Effect of experimental diet on GOT and
GPT in serum of rats.

(Karmen)
Group GOT GPT
Control 45.20+ 5.16% 41.80+ 8.64
A 83.60+ 7.02"  50.40%16.01%
B 69.20% 5. 45 36.20+ 3.85%
C 112. 50+ 9.63" 45.38+ 2.53
D 72.00% 3.16 41.60+ 4.41%
E 84.60+17.212 41.40+ 6.51%

a) Mean £ S.D.
1)} Significantly different from control group {p < 0.001)
2) Significantly different from control group {p < 0.02}
3) Significantly different from control group (p < 0.05)
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Zt},

GOT 7% shortening 3 Se.F7}2] o)iFo] t &3]
A Yehd e GPTATE SeF7Heol#ol 714
(T,

3ol GOT, GPTe #&3dsE 438N
4 3E#e aRg P = olg %Y FI
FAzARAE GOTRY GPT7F o ol garslol
Jemz GPTH 44& F4 Wd2ee] J4AR
F7F At

4) TLCE ©l& % phosholipid ¢} &

zZ} A g2 ol & PLE Thin layer Chromat-
ography (TLC)E ol &3}l &2 &2 Table 83
3 g1

2 A= LLe(Lysolecithin), Sph(Sphing-

Selenium 7t AT A7 A EPANA 42 = dYg 7

omyelin), Le (Lecithin), Ce (Cephaline)®?] o]

o Be o) £8 B LedCe)Sphd LLed o

A9 40 %]l Lecithin o2 solgith Le 7t
shortening 2} o}# o4, Ce & soybean oil4}ol#
oM Ztz} & A &S JEld e o nxiy
g} A Hito]l LPL#A S F7HA A TGEHE Le, Ce
o 44e Fe Re= AsAy.

5) A7|F e 2% EXEH

A 71995} 21§ lipoprotein (LP) ¥ &% serum-
protein (SP) &3, LDH$ SR Table 9, Table
10, Table 11 3} 2},

Desai®® Goldstein* 50| 4o|F n=EES A
WAS B39 lipoprotein pattern©l m A+ <
ol i = ¢B-S Riurt® 4 gl

Table 8. The Effect of experimental diets on phospholipid component in serum of rats

o {%)
Phospholipid
Group
Lle Sph Le Ce
Control 12. 622, 452 14.84+3.33 45. 8 +8. 18 26.68+ 1,29
A 11.40+2. 50% 14.04+2. 56% 44, 9 +2.62% 29.60+4,05
B 11.80+0.92 13.46+6.43 47.8 £1.71 26.884+9.61%
C 12. 56 +5.01% 12.72+2.36 40. 8 £1.97 33.8845.25
D 2.04+3.85 20.18:+:4.61% 30. 7 +6.19% 39.44+9.71
E 11.58 1. 585 15.541+2.86 36. 0 £1.97 36.84+3, 367
a) MeanzS.D.
1) Significantly different from control group.{P<0.01)
2) Significantly different from contral group (p < 0.05)
Lle: Lysolecithin  Sph: Sphingomyelin Le: Lecithin Ce ; Cephaline
Table 8. The contents serum lipoprotein in male rats (%)
Group HDL VLDL LDL HDL / LDL
Control 43.08+6.71% 27.26+3.00 27.92+5.37 1.61:£0. 51
A 52.24%1.59¢ 19.244:4,74% 28.74+3.12Y 1.82:+0.20*
B 52.30:£6.07 20.48+1.17% 26.831+4.82 1.954+0. 40
C 52.94:1:4.94% 22.104+3.79 26.54£0. 51 1.99+0. 20¢
D 43.44+5.84 21.26+2.53% 33.94+3. 167 1.30+0.27
E 49.18:+4, 24 47.94+5.21° 27.06+2.16 1.8340.28%
a) MeanzS.D.

1) Significantly different from control group.{P<0.001)
2) Significantly different from control group. (P<0.01)
3) Significantly different from control group.(p<0.02)
4) Significantly different from control group. (P<0.05)
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Table 10. Effect of experimental diet on serum protein in male rats (%)
Globulin{B)
Group Albumin(A) (A)/(B)
Qy ﬁ 0
Control  50.04+% 2.94 9.34+1.32 13.98+3.18 10.12+0.93 16.52+1.65 49.56+1.02
A 54.204£10,.30% 5.72+0.64% 17.36+8.26% 8.3810.83% 14.34+42.38% 46.701+ 1. 14
B 54.42+ 2.89 12.82+2.63% 11.04+1.29% 9.924+0.40% 11.80+1.30% 45.58+1.19
C 50.144 2.09 13.70+1.11Y 9.68+1.80 13.24+1.72 13.2411.17% 48.061.01
D 46.14F 6.14 16.54+0.85 12.84+2.83 11.72+2.56 12.76+0.71% 52.860.89
E 45.88+ 7.01% 15,92+4+3.36 13.36+2.46 11.9642.07 12.864+3.20 54.1210.85
a) Mean:S.D.

1) Significantly different from control group {p < 0.001)

2) Significantly different from control group {p < 0.01)

3) Significantly different from contro! group (p < 0.02)
4) Significantly different from control group (p < 0.05)

Table 11. Effect of experimental diet on serum LDH - isozyme of male rats

(%)

Group LDH 1 LDH 2 LDH 3 LDH 4 LDH 5
Control 6.36+0.112  6.20+5.68 .20+0. 60 4.06+ 1. 42 73. 18+ 9.09

A 5.20+2.08% S5.71+1.24% .83 1.11Y  11.86+9.27¥ 47.38+17.81¥

B 4.48+1.56 5.69+3.10 .294+1.96% 17.34+3.58"Y  63.20+ 4.76Y

C 5.38+0.59Y 5.48+1.27 .14+2,.992 14. 68 1. 66 65.32+ 28,89

D 3.98+3. 31 5.82+42.40% .14+4.12 10.00+4.42%  70.06%+ 14.67

E 4.94+0.78" 5.70+3.15 . 76+2.97% 9.50+2.622  70.10+11.57®
a} MeanzS.D. |

1) Significantly different from control group. (p<0.001)

2) Significantly different from control group. (P<0.01)
3) Significantly different from control group. {(P<0.05)

B A x HDLS X7} soybean oil TollA &
Al vela Qle] B3} X vbite] gt 7 sl
e F.4E BYFa U

874 protein FFoA = Hol 2 iz A o] &
AASAY S gFo] AL HolE AR X
vulzte] A3 A protein®] T 53] Albumin®
Zo] ZAHEgE AF97 ded & AEAA d A
2 shortening ¥°] ¥31 soybean oil ®°] ¥e &
4e Ba o] A7 XA D EF Albumin o
th§+ Glohuling 8] 2 HWH shortening ¥°| A/GY
& F7HAZ A& r—globulin®] 22T gFo
2 Al 5" soybean oil AojTolA e A/G A7
&2 a—globulin® F7}3 % | &2 Aoz A
1=

—82—

Eo2 LDH-— isozyme garo] M= Sed7t 4] o
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