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ABSTRACT

This experiment is carried out to study alteration of phospholipid compoent in liver, kidney, testis,
and brain tissues of male rats which are fed sefenium added high fat diets for 7 weeks.

The phospholipids of these tissues are analyzed by TLC method.

The results are as follows.

1. The growth rate and food intake levels are not affected by selenium-added high fat diets.

2. The levels of total cholesterol, total lipid and TBA are lower in selenium-added diets than selenium
free diets

3. The total phospholipid levels of each tissue are kidney > brain > testis > liver and the levels of
phospholipid component are Le >Sph>Ce>>1 Le for kidney and liver, Le >Sph> LLe > Ce for testis and

brain.
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Table 1. The composition of experimental diets
Group
Content
Control A B C D E
Basal diet (g)* 100 100 80 80 80 80
Shortening oil (g) 20 20
Soybean oil (g) 20 20
Selenium {mg) 0.1 0.1 0.1

* Sam Yang Co.

-18-



Vol, 5, No, 2(1988)

g o] WA BASH I F4 stHh

3) A8 FH

TF3e] A8AHS0] 8d 3= 15413 A A
Zl & ethyl ether 2 ¢ 1 87} 9138 o1& /J&351
o 77, A%, ¥F, H, 388 & s FdE
g 2A & FA 0.9% A7) 2FFol Aox o H#HXA
2 g8 3 FAE S stgoh

a8l3 b, AF, o, 3232 cooking foil o
A ol BASGG7E 45 232 AR B
AHE-8HA .

2. AHE

1) 78 AEEA

(1) Total lipid & &7

Total lipid &£ chloroform; methanol (2 : 1)
EgAez NE & £E3E Folchy Mo -40}04 zt
zAeozRe £ 7|Zd%EE A st

& +Z7A 1g& top loading balance & A 3]
# sht} 2 glass homogenizeroll Y3l chloroform:
methanol (2 : 1) &% 2ml & 7tsld opig ¥
chloroform : methanol &%} 8ml ¢t /T 2ml
& 7teled & st 1 oS 3,000 rpmoll A 20
B fAaRelsl 2202 FEdt & chloroform
: methanol £ S #H3l EFH o] WA 7 |l
A 74X 60~70°C water batho] ¥kl Top
loading balanceZ A@#e] FAIE AT F &
Aol olst] A&
N8 #el JFSEA A eFA

g

Total lipid (%)

X 100

(2) Total cholesterol & &4

Total lipidet & W o2 1=x3 1gg glass
homogenizer 2 AHg-8l vl gt & opad g o] &
la] & cholesterol A & kit Al (A 318} Co,
dE, ¥4 ; E—CH42)7 spectro photometer
(HITACHI Model 100—10)& Alg3dld z7+A <)
% cholesterol #& &3 s}

(3) Thiobarbituric acid(TBA) A

a8t A Aol 3 TBAM 235t TBAS
EQP B9 109 =32 opgio] 0.1~02ml & 3
sl 8.1 % SDS(Soldium Dodgey Sulfate) 0.2 ml

Selenium Y7t x| g4 o7t BHY 2] A A mlx]= g 3

9} 20% FArstEAA(pH3.5) 1.5mi ¢ 0.8% TBA
1.5ml & SFF (AF 4ml )E 7Ftd 95ColA] 1
Al 719 @ 3 @ g, A7 oA 54 1.0ml
¢} n -butanol : pyridine (15 : 1)& 50ml 7}8}
aHkgE & PAE2](3000rpm, 15 ¥)3le n-butan-
al 29t g thg old oz FF=(532nm)E &4
3t on] TBARE AFX &M AEaioh

3) &3 phospholipid(PL) & &3

Total lipids} & oz zZtz; x4 {g& gl-
ass homogenizer & AMg-3lq vl § & ol e
ol &3t PLEAE kit Al FU(FA3E Co.) 7 Sp-
ectrophotometer & A} &3ty 2ZF9 PLIEHE &
33t o,

4) Thin layer chromatography (TLC)®l -«16}

uhy

Z2e PLAES I4387] sl g A8 £3
of ethanol : ether (3 : 1 v/v) €8& 7Istod Z=EHF
o] AAE F&3 F o)A 50ul-2 TLC plate(si-
lica gel 60, Merck Co.)9l B3 chloroform: me-
thanol : water =80:25: 2(v/v) AMYolr15cm
ARt ANE F F10~158 AAARA7 5
dR Aloko 22wt AlAAM densitometer 2 10085
< Tk .

5) TAAE Y

SE AFANA L™ computer ( Instrument : IBM

—PCHE AFE3t (HEA) £(FFHA)E Vel
o HHAXe Fod HAH L 'student’s testE F

85U
M. 2o % D&

AlojedF ekt HizHisl

T3] A Aol o 7|5 4 & 25 & &
Setxieon A7Ad 3 FEAc Aol F
o 717tF AT HBIS AoldHF ¢ Aol 582 Te-
ble 29} Zor A& F4L Fig.1 7 &2l

AY710F AF o AFHEE 4HE basal di-
etol Seg I HelZA AT AF I7HFe
153.7g o2 7} wtetom shortening ¥ Se & 3
718k AHolitel CFol 1989g o e 7HF =Uuch &
AT 7TFE AL LS 2H CYDYE ) contr-

~19-



4 BIc¥ - £ E - FEE

HEWM(LEEE

ol > BYAT &olth AT 449 HoldHHE
Bl 1869g <l W=l H|s] basal dietell Se&
718 ATo]l 18.99g o2 & x}o] glo] vElgtow,
shortening ¥ H713t BF& 15.42g 2 2 #A5A
wton C,D, EFME dZFET ot wee
By o & Aol gtk Alg 282 A C>
D>B,E> control> Ao 2 0.19~0. 27 & Y&}
A A Zel & el |

2. HI7|2AH ¥

T Agyols HA% dF z A7NFAE
Table 3 7} 2t}

el FA= 12.09g dix=F3 vms] o C,
ETodM e Fej st Zol7F gllovt A, B, D #4
Me A (p<001)E By 2 A7 v A 28
a nge] BAls BE FlA A o)t 9k

g A iz vjs] Dol 112go 8 4
A vehton 139 £ vt Jelgn 13§

-Body weight (g)

1 L 1 1 L 1

& 27l s C, EFol WA Jelton A, B, o 1

DF& v &3 et Fig. 1.

2 3 4 5 6 7
week

The growth cuves of male rats;

Table 2. The effect of experimental diet on body weight, weight gain, food intake and food
efficiency ratio of male rats |
Group. B
Feriod
Control A B C D ~ E

Initial (g) 147.84+10.33 172.4+ 1.82161.0--14.32" 133.6+ 4.04¥140.6+ 3.21¥ 149.4+ 4.83
1 week 182.64+15.68 191.04£17.62% 204.04+16.73% 168.6+14.29 171.4+15.68 188.4+10.81¥
2 week 218.0+12.81 205.4+27.08 238.14£12.92 196.8+31.01 208.0+14.83 221.6+14.33
3 week 253.4421.35 240.6+27.87 264.24+18.39 229.0137.499228.6+13.09 240.2+4-41,32
4 week 281.4427.99 270.8+27.99% 289.0+19.39 247.2+46.20 263.0-+11.55270.2439,35%
5 week 286.0+20.74 296.1£15.12 296,.2+19.29% 285.0:£26.92 282.1+16.34 282.0+40.86
6 week 302.0416.43 308.1+32.53 310.0+24.49 307.4+31.92 314.04+16.73 306.1432.11
7 week 320.24-14.32 326.1428.78% 320.1432. 55 332.5+35.60 330.1+18.91%326.1+28.83%
Final-Initial 172. 4 153.7 159. 1 198.9 189.5 176.7
g;ﬁy(mg’,t 4.10 3. 66 3.79 4.74 4.51 4.21
Food intake 18.69 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} Mean = S.D.

1) Significantly different from control group (P < 0.01)

2} Significantly different from control group (P < 0.02)

3} Significantly different from control group (P < 0.05)
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Table 3. The effect of experimental diet on organ weight of male rats (@)
Content
Group
Liver Kidney Spleen Testis
Control 12.09+0.77%° 2.51+0.33 1.37 +0.25 3.35+0.13
A 9.71+1.207% 2.67 +0.14% 1.37 +0.20% 3.25+0. 1%
B 8.29 +0.95Y 2.1430. 24 1.314+0.09 3.08+0.19¥
c 11.90 +1.38% 2.014+0.22 1.17+£0.19 2.92+0.43%
D 9.80+0,67% 2.04%0.20 1.1240.09® 3.19+0. 14
E 11.17 +£0.47 2.27 +0.18% 1.17 0. 12 2.97+0.17?

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 control group. { P < 0.05)

Table 4.  The effect of experiment diet on total cholesterol, total lipid and TBA in liver of male rats
Content
Group
TC {mg/g) TL (%) TBA (n mol/g)

Control 78.23+6.152 31,754+ 1. 50 0.09 £ 0. 01

A 70.90+0.82% 19.50 + 2, 38% 0.07 + 0.01

B 78.88 +0.829% 28.00 +1.83% 0.10 £ 0.02

C 76.94+ 1,789 26,50+ 1,297 0.08 = 0.02

D 75.64+2,27% 26.75+1.26" 0.12 +0.03

E 70.60+3.84% 18.00+1.41% 0.07 +0.02
a) MeanzS.D.

1} Significantly different from control group (P < 0.01 )
2) Significantly different from control group ( P < 0.001 )
3) Significantiy different from control group { P < 0.02 )
4) Significantly different from control group { P < 0.05 )
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Table 5. The effect of experimental diet on phospholipid in tissue of male rats (ma/g)
Content
Group . - . .
Liver Kidney Testis Brain
Control 6.34+0,122° 19.54 40,81 9.68+0.31 13.4540.06
A 8.87 +0.09V 18,18 +0. 56% 8.72+0.01% 13.48+7.07%
B 7.4240.26% 13.36 +0, 097 9.5340.09% 13.464+0.07%
C 8.30+0.15Y 13.6040.307 8.48 +4.40% 12.90+7.07Y
D 10.37 4+ 0. 147 18.17 +£0.21? 8.87 +0.02% 13.35+0. 1%
E 6.22+0.397 16. 68 +0,02% 8.37+0.03% 13.15+0.01%
a} MeantS.D.

1) Significantiy different from control group { P < 0.001 )
2) Significantly different from control group { P < 0.058 )
3) Significantly different from control group ( P < 0.02)
4) Significantly different from control group ( P < 0.01)
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Table 6. The effect of experimental diets on phospholipid component in liver of male rats
Group
Content P
Control A B C D E
Lie (%) 11.58+1.082> 13.40+0.70V 16.66+5.112 13.72+10.082 6.78+2.10% 12.38+5.63%
{ma/g8) 0.7330.07 1.1940.63% 1.304+0.132 1.143 0.84% 0.71+0.222 0.77+0.35%
Sph (%) - 34.424+9.16 27.20+4.74% 28.08+4.64% 13.90+13.25% 21.84+2.052 23.83+3.822
{ma/g) 2.27+0.58 2.4840.40% 2.1140.34%2 1.16+1.10? 2.26+0.182 1.50+0.24%
Le (%) 38.124+4.18 45.98-+4.11Y 41.6142.86% 54.90+ 20.37% 59.54+2.10% 51.49+2.38¥9
{mg/g) 2.33+0.27 4.01+0.37¢ 3.00+0.22% 4.60+1.702 6.174+0.22% 3.21+0.14%
Ce (%) 15.88+2.33  13.4241.27% 13.60+0.392 17.484+3.372 11.84+4.372 12.30+ 4,252
{mg/g) 1.0130.15 1.1940.122  1.014+0.04% 1.,40-4+0.242 1.23-+0.45%2 0.744+0.,26?
a) MeantS,D,

1) Significantly different from control group (P < 0.02)

2) Significantly different from control group ( P < 0.05 )
3) Significantly different from control group { P < 0.01 )
4) Significantly different from control group { P < 0.001)

L.Le ; Lysolecithin

Sph ; Sphingomelin

Le; lecithin

Ce; Cephalin

Table 7. The effect of experimental diets on phospholipid component in kidney of male rats
Grou
Content roup
Control A B C D E
Lie (%) 13.8?2&.0.338’ 13.2040.19%2 11,14+ 1.90% 17.704+4.622 12,724+1.27% 12.16+1.13%
(mg/g)  2.724+0.07  2.31+£0.03% 1.49+0.25% 2.42:£0.62” 2.42:+0.24” 2.02:+£0.917
Sph (%) 18.58+8.19 36.02+4.99Y 22.22-+4+2.48% 18.22+44.12% 29.90+1.25% 31.98+2.52%
(mg/g)  3.70+1.59 6.90+0.89Y 2.97+0.332 2.,49+0.56® 5.3540.23? 5.3440.42%
Le (%) 54.16+8.49 35.88+1.60% 54.56+1.592 47.70-4+2.58% 45.31+1.71% 41.42+3.05%
(mg/g)  10.5141.65 6.40+0.29Y  7.30+0.21¥ 6.52+0.35V  8.0940.352 6.91+0.51%
Ce (%) 13.441+0.55 14.90+1.16% 12.08+0.29" 16.38+1.842 12.16+1.212 14.4443.84%
(mga/q) 2.61+0,11 2.57 +0.30% 1.60+0.04% 2.24+40.25% 2.3140.232 2.41+0.647%
a} Mean+8.D.
1) Significantly different from control group (P < 0.01)
2) Significantly different from control group { P < 0.05 }
3) Significantly different from control group { P < 0.02 )
4) Significantly different from control group { P < 0.001 )
L.Le: lysolecithin Sph; Sphingomelin Le: lecithin Ce: Cephaline
7 vrebsrel o2 QA Ce? ol HAsta LLe 9] §H3o] o
3) 3] PLAE ¥ ETHG A 5A St sty Sed MR CF
el PLES TLCOl 93ty 4% A= Ta- ANAx= LLed &Fo] #4sle dzad vl<sy

ble 8 I} it}

1Ee PLAEL 71&40l&<d dix=FolA Le)
Sph p Ce ) LLe< ol ot} SeH7I AojF<l AT
M= Le)LLe>Sph) Ce &£2.2 Ce 9 dtako] 7
a8t LLe o] g3kl §938A 571 s}, 23814
WA FH7F 2olid) B2 Le) LLe ) Sph ) Ce

A
\_.I
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Table 8. The effect of experimental diets on phospholipid component in testis of male rats
Group
Content
Control A B C D E
LLe (%) 10.32+0.362 26.30+2.59" 24.72+2.42V 14.52+0.22P 13.36+0.84" 12.66+0.17Y
(mg/g)  1.03+0.06 .2.2940.22Y 2,354+0.23Y 1.234+0.02¥ 1,20+0.08® 1.06+0.012
Sph (%) 21.604+£3.68 25.78+8.71%2 20.26+5.85% 25.48-+0.28% 27.86+9.88% 21.38-1+6.43%
(mg/g) 2.10%+0.36 2.25+0.76 1.93+0.56% 2.16+0.02% 2.50+0.89% 1.84+0.60%
Le (%) 49.32+5.92 39.50+10.75% 44.10410.80% 46.58 +0.22% 44.00+6.76% 44.04+6.78%
{mafg) 4.73+0.57 3.44+0.942 4,21 4+1.032 3.9440.02? 3.95+0.61? 3.64%0.57%
Ce (%) 18.76 +6.65 8.424+0.32% 10.921+2.07% 13.42+0.36% 14.78 +4.25% 21.92+2.38%
(mg/g) 1.8230.65 0.74+0.03% 1.044+0.272 1.144+0.03® 1.314+0.382 1.8340.20%
a) MeaniS.D.
1) Significantly different from control group { P < 0.001 )
2) Significantly different from control group { P < 0.05 )
3) Significantly different from control group ( P < 0.01 )
4) Significantly different from control group ( P < 0.02 )
LLle: Lysolecithin Sph : Sphingomelin Le : Lecithin Ce : Cephaline

Table 9. The effect of experimental diets on phospholipid component in brain of male rats
Group
Content
‘Control A B C D E
LLe (%) 19.14+3.352> 13.4843.47Y 19.58-+3.43" 16.18+2.58" 21.024+4.82V 27.84+2.84%

(mg/g) 2.57+0.45 1.82+0.47Y  2.63+0.46V 2.08+0.337 2.8140.64" 3.66+0.37%
Sph {%) 32.7241.32 34.74+1.81Y 31.86+2.25" 32.38+3.01" 31.8040.28Y 32.02-+2.79Y
(mg/g) 4.39+0.18 4.68+0.25Y 4.28+0.30V 4.18+0.39Y 4.20+0.04" 4.214+0.379
Le (%) 33.904+3.00 37.98+4.11Y 35.02+2.13V 38.78+1.87% 35.02+2.92V 26.52+1,292
(mg/g)  4.55+0.40 5.124+0.55V 4.734+0.29Y 4.98+0.24Y 4.71+0.35Y 3.51+0.17%
Ce (%) 14.24+1.11 13.80-+2.25Y 13.541+2.33V 12.66+1.95 12.16+4.44"Y 13.64+1.68"
{mg/g) 1.94+0.15 1.86+0.30 1.8240.31Y 1.664+0.28" 1.63+0.5" 1.77+0.227
a) MeantS.D.
1} Significantly different from control group { P < 0.05 )
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 <0.001 )}
Lle : Lysolecithin Sph : Sphingomelin Le : Lecithin Ce : Cephaline
o]l ETE AYstnts BE TolA Le ) Sph )L e Aog Yehdon Lied ke BEEIA| U
LLe > Ced] &£2 2 Yehyg o thE =z 9] PLAR ot A715 DE BT =4 YElgonz 7Rl

o) "3} Le ¢} Sphe] gzko] Aol wlisigeonz EIR L Mol T AT Aukd FEE
A7 ZA o Sph7t o2 xFo| uls) wol 559 23N
€ < & Y

223 53] EdtolldE Spho] dtako] Lent 2 6. M=t

-24-



Vol, 5, No, 2(1988

Ay 4 F7X9] AF F7HES BY B, control,
AE,D,CEY €A E ot dutdor dixd
of wja] )} 2ol FY A F F7H&ol FosA =
pig=3

Miller 20 & slol] A3 AFo|A 1A 4
olst BF Aol ALSH VAN A 1FoE F 2
FAelS) AZol A9 BGkowt 4FFole mAY
HolFo] EEA0lE Bube 16% © 4 Z7} sttt
I x3 g

Applegate 2’ 37.0 %2l shortening & 7t
st 1Y Aol e] AlF S7HEol €58 Ay B
3L A Th
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soybean oil 4}°l°l BF dXxFHY & AT
Z712% Jebdo o2 Miller 23} Elizaheth® %
ol Az}t ggoy ¥ 3 0125“:-9- 12~r7u 3
A vk Ajol e} A x|t 2o & st B FH 2 A=
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Ak a2y ole ASF TFEEY AFFIHECl 7
2 dQomz Aolo JPrhE 4FIA o)
o o g Jue v Aoz Az

7. AojpMF| gt

A7 7F T BFHAA ] Aol AHFLE 209
o Lz} Sl winjE le AFS UYERQ B R
Hxl o] 713 B2 control ¥ AT9 2] o] 43
gol 71 gtch. #ojel oA FEof 3,600kcal
/kg oAU AolAdH FL dluvx] FFal wihilH
S} Chang 9% Ra9} AX st Ao w A7)
Ak

8. IXZX| ME

1) Total cholestenol (T-chol) &=

249l T- chol §FS A& A 2o|&l
e Bt FEA A 2ol 2siA o Eof
Ak ojd3l A= FEA A 2 cholest-
erol ¥ E3pAPLYe] FostAl =l Qv wE
of &3 B 2+F=9] ‘cholesterol TFS FU} /‘*]5’”4
= Bt 9o ¥30 gdurzrl o 2 F 3| ukato]

L 8A = 8HF9 .cholesterol & S7HIA I = té_}

-25..

Selenium H7} 3P4 o}7} M el 23] AAA vlA= & 6

Aol 1% EX3}A|YE 73 A= F cho-
lesterol &9 F71E oA i i,

2 A 2% soybean oil 7} 2ol v
3} shortening M7} 4lolw2l T-chol &=kol FE A
vehg oA 2a Ae} gAjsioh

a3} Poling52°3) o] 2] By o3l nx
ExsiAuiitelgie B AHAE 5484 e
2 3900 Kinsell 2% I4 Awitolats 7))
25t Aol cholesterol A Ateko] 718 1 =)
Hro] F3 o] ZRiHT R sRonZ AEM AERF Y
Agte ohekg A7 d#H st A2 vteg3 shA] &
& Ao A

ez A2e 4FH T AojA HAY & FAsta F
A3 4 Fslodol & Ao, B 1= EXEIAY
Akol dulgFuvhis P/SHIS & oAtz o AA

r
)

aU’H .‘é‘.i’—}ﬂ AR e do] FH7IT 1% EXF
5ol debx g E At doenz
3 AFE JigAY.
2) Total lipid2} Thiobarbituric acid (TBA)
E3}A1 kA HoE 2ol Fo] BEX A WAL HTL 4] o]
THC 2 F3e) SV wE A2 e A4
BA7Y 28 Aoz Qyztart, Chen®™ 9 Suzikiid
¥, 2 F:7t 1 Z]H}é]c’]g} garslE 2ol E
o geu A ol b Fo]l U 3t
Heow ol 7o F AATHF FU7F 2 PRlolE st
= ol B Ay Ayt A3l Aol
Maurice %2 vit.E9} Seo] Z¥E Torula
veast diet®¥o] Se & A 73t HollA FH3kH 3
o] A urEA o] & A8) 48t glutathion peroxid-
ase?} S7} dto}a B3 9= Se glutathio-
ne peroxidase? T4 AE¥o|x o] E4E Sed
a3 Aggd 24 dstE] Falld B gt
ojAle] Az njFolRol vit.E9t Se & HEe]
A A3 E H3lo] F3ke vy 53] FAstAE
A& dAste a3yt £ Ao E et

. ZZXZ Phospholipid Bi5}
A gutell A st XAEAEZA o
FAR7 S A Tl Wil
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