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Aol gyo disiA B2 in vitro A77F Bol W glon
Aol s Buls] Ha A A Fa Aol e =

A& BFg-de Fol7t A9 ouabain sensitive Na' efflux, 47 7t
o] ZH2HE 281 AREH owe JFES vA=A o e Ldopr
A iz, BedT, FE2HET, B+ Zd ST 2 A5 in
vivo A8& Fdt Fd2HE T = 05% cholesterol? 0.2% cholate
7 FHE Aol B ol 5% ERg-do] HItE Ae]) Bhe--+Z ¥ 2|
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Sprague Dawley <=l A F3A
Na' effluxi= E}¢-d7olM Hadgla, e+ Za g s rolds St
st o o7 Aeole fideh @I o] FEFU2HE FES HE2T
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Q34 H} (Huxtable, 1992).
el A¥y Watol 75 B4 (retinal dysfunction) TAC] ik <
TE Ao g Bhe-doel] B3k A4 w5 R AHHA vt &S
7550l AFACE WAL Ut AAZMA BdE Aol = kA
S F A8 sFar (Pasantes —Morales et al., 1985), ©54He] A A

2 Fd2HE 55 ASAI7]H (Murakomi et al, 1996; Park et al,

Mo
o

1998), o4& FTFe Hu#Es EFseE PAAsAER ZAEe A=
(Ogasawara et al, 1996) <&t gt Mx U Zg FEAAES FAAIA
=Rk ofuel, ®jokel gfrotel] Qlolx A A" ] zhgshar

(Sturman et al, 1998) A%<t 248y, iF2&3 =gz d4& =

< ot 3 4 v (Kilic et al, 1999).

El9-d o] A 7] =LAl metabolic action?} non-metabolic action
o8 yred B ditstd a4, sk ofmAbe] ik af=zE
xenobiotic conjugation % bile acid conjugation= %39 metabolic
actionol] <AE & WA, Alxure] bA, Hafjd e ol AFUA, AE

01214 2 jon channel® 9] A5 2 B9 zwitterionic A & 9

)
1o
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o

non-metabolic action®]l <AE F32 At (Lombardi et al, 1993).
Na'-K' ATPase:= Na'-K' cotransport & passive trasport$} 7 A%
2] Aafd o]so #ojste] AEY - Qo] wRE XA Vo mA
E£3] Na'-K' ATPaset n¥¢ x4, 855 #4449, A4gy e 2
o] WA FEEIARA 1 Eo] AT AR o]&Hi 9
(Lshizaki et al., 1994; Kiziltunc et al, 1997; Vasarhelyi et al, 1996;
Masoom, 1996; Kakimoto et al, 1995). Na -pumpz}l Ezl&= Na'-K'
ATPaser= A ¥Eo]| 2w dudar Axws 53 Na'eo K2 5574

o fRbFo e o wE ddo Had oles FIAA AEEH, A



Wy = Ao A ZIARHE A St ol AlAolv 53 3ol
" =715 ¥Adsi, 597 A
A st Al 39e wel dEEA @k Na-K ATPases= 2174 3 ol 4]
Na' o] AlgFel #FAFozA A Zdof| 7]o] g Wk o} AFH
oA fA|ste] X =TS HET FYao Fadd #doFT o] Eae
AEZAYW ATPE 7hisiste] AMEue] Na' s AEE sk 83t
o]Z A7) =Y o]#| g 7)1 W& cardiac glycoside?l ouabainel &) 73 A
S H} (Pumoulin et al, 1993; Van et al., 1987). ¢]2 3t ouabain sensitive
Na'-K' ATPase™ AHEZd BE AlXoA Hafd ool #Hoaim, 53] =
4= HA samples AFAT 5 A= G "ol Axdre] dsd o]
3 Ao o] ¥l At

U2HELS R o] AlExEe FAdRCR AlEXPe fluidityol
Eako] lojA FdzEEY s Y2 SdzvE Q)
Aol FAANES WA A MEde] EA38tE ATPasedt channels Al
Z 9] integral protein®] Ay3}std] A Ao FIFS Fr} (Gray et al, 1997,
Zager, 2000). AMEe] FAAGEN dFS = F A= Aol dzHEH

0-3 AW Na'-K' ATPase?] Z4S #HAAIZH 1 (Mayol et al, 1999),
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Bl ZHUsHER A3 a4 Na-K' ATPases H93st &493kA

of eaf gAE FdE ST T (Oi et al, 1995).

El-¢-do] Na'-K' ATPased &84S T7HA71E AL SALZNEH A
s AN E EHE A Yot Igisu et al. (1976)2 €92 ¢

sl Z7Fe HE3 el Na'-K' ATPase? A4S el$-we &datslaaol=
T@sittn Bwdk wpzb gloh 3, hamster sperm cellel 90914 motility
Y fertilitye} @ o] 91& Na'-K' ATPase? @Ao] el-¢-do 9s] 74y
= Aoz YErEtt (Mrsny et al., 1985).
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L X Ao] A9 v, collagenol] 3k &
A 2388 S7HES HAth ole E--deo]l ADPel €%t irreversible
aggregations A= AC R AT F Qi
b ol kst #gol diaiM = ofx W EelA vt Biphasic® H 9
free amino acid=A] ER-7-#-& buffer, 5 =] Qlovt Aoz HdAdol
A A A pH ZHdA dAz TS Ha el 2 AAS free
radical &7 3ol thajr= o] vh=r} 43t 53 hypotaurine %
oA 7hsst Ao R in vitroX E ol A hypotaurine hydroxyl radical®] 1}
hypochlorite (HOCD)3} ¥F2-3} 44 Fenton reagente} wWh$-3le]l AAlE 4F3}
E2 A Cystamine-disulfones 213ttt (Fellman et al, 1987). 14}
A A ol A lipid peroxidation®] ©™ 3 hypotaurine ¥4Fs} & 3= millimolar
TrolA THed Ao gl o3 whe @A Ad7delu AT
b 22y 7hsd AR 4 A At (Dupre et al., 1998).
T AsE 71 ogk Aedd EAE dEA Jdov AAE w
< in vitro 2 @A lipid perxoidationol] ™3+ d4tsl FH| WA A
el 32 yYeh A HE3 1 v} (Tadolni et al, 1995; Nakamura et al.,
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1. 235 E 2 ol
AE AFHE AF 150g A5 Sprague Dawley 57 40vFg]E o] 2] o]
T, BbeE Aol FElsHE Aol el B+ ZEl2HE Aol
4 vl Zb 10vkEl® yro] A H). Stainless steel cageoll A 453
T 2A17, 2% (20~25TC)<}
T (40~60%)= dASA FAHES deut A 77k st £

Aol Fagow BF

o

il
32
o

718 AF A ol= AIN-76 (ALN, 1977)S F 1 & o] <Table 1>3 7ol
A xH At B53E F

2% caseing, AW FYSZ+= lard (9%)%F soybean oil (1%)& AF-83F3

Ao 7= sucrose®t corn starchE, @z G940

o B9 Aol 5% taurine - FZleRlal, FHlAHE Aole 05%
cholesterol@} 0.2% cholateE #7}stx, B¢+ =HE Aol 7z 4
S A wnAE A ZF Bhed e ZdU2"HES s mE Aol

corn starchollA] B A& FAt} taurined FolAl ek (A&)oll A A&S Wt

Hol HABE AY ANE HolF FANA g Aol FAS W g
o® AWIYL, AFe Aol HAR A ANAA AF WHE W] 9
stol Z43] 17 Aol Holg AAF F o] Evit FHHUL o] 3

w4 AT SAL W 22 Azl olfolHt. 2ol && (FER, Food

Efficiency Ratio) & A3 7]|zke] s A4b= At



Table 1. Composition of experimental diets (%)

Ingredient Control Taurine  Cholseterol CI’f;) T:gireliol
Casein” 20.0 20.0 20.0 20.0
L-methionine” 0.3 0.3 0.3 0.3
Lard” 9.0 9.0 9.0 9.0
Soybean Oil” 10 10 10 10
Choline chloride” 02 02 02 02
Vitamin mix® 1.0 1.0 1.0 1.0
Mineral mix"” 35 35 35 35
Sucrose” 20.0 20.0 20.0 20.0
Corn starch? 45.0 40.0 44.3 39.3
Taurine® - 5.0 - 5.0
Cholesterol” [ [ . 05
Cholic acid” T R = 02

Total (%) 100.0 100.0 100.0 100.0

¥ United States Biochemical Corp., Cleveland, Ohio

P Junsei Chemical Co., Ltd.

© Samlip Yugi Co.

@ Jeil Jedang Co.

¢ Vitamin mixture(mg/100g) :Thiamine HCl 60.0, Riboflavin 60.0, Pyridoxine HCI 70.0,
Nicotinic Acid 300.0, D-Calcium Pantothenate 160.0, Folic Acid 20.0, D-Biotin 2.0, Vit. Bis
0.1, Vit. A 80.0, Vit. E 2000.0, Vit. D3 0.25, Vit. K 0.5, Sucrose 97290.0

Y Mineral mixtuer(g/100g) : CaHPO; 50.0, NaCl 7.4, KsCsHsO7 - H:O 22.0, KoSO4 5.2, MgO
2.4, Manganous carbonate(43-48%Mn) 0.35, Ferric citrate(16.7%Fe) 0.6, Zinc carbonate(70%
Zn) 0.16, Cupric carbonate(53-55%Cu) 0.03, KIOs 0.001, NasSeOs - 5HO 0.001, CrK(SO.): -
12H>0 0.055, Sucrose 11.804

# Syunil Pododang Co.

" Dong-a Pharmaceutical Co., Ltd.



2. A=2+3H

Fhe] A7 T8 A 16 A1ZFS DA A7) ether®2 vFH AR $
cardiac puncture® 3|3 o] 5o Q= vacutainero] dAS AFH 3 &
2% §3 % Na-K' ATPased 42 AP A A= AAEJ, v
A " RS 1000xgol Al 1587 94 #ed €4S Fdstdon, T2E s

Bl =, HDL-Ze&H &, S84 £4S fl& 20T s Basiid

1) 4% 53 (Whole blood platelet aggregation)

2053 AddS o] &3 impedance W ©. 2 Chronolog Platelet
Aggregometer (Chrono-Log 500-CA, Havertown, USA)E o] &3dle] =4
HAY in vivo AgAAME AP FA HFE 500 wE SFA (isotonic
saline) 2 2 3XAlA (1:11) 4% FE 400,000/w= A3 5 20 e 2
mM ADP (adenosine diphosphate)® <& FE33om, 33 wr&E3l =
A5 ARSI

LA ZFY2EZ9 in vitro test] = stock (8FHFE SDF)F=H

Ay

O

B AdS AQqFH3} & 5 mM B9, 2 mM cholesterol emulsion 22 il

al

mM E}$-9 - 2 mM cholesterol emulsione #7}sle] 37Tl A 10823F v <
& %, invivo AEH 2 HPo R st Ehe-dHoly FHAHES A
g&tA e hEro vwskg

Whole blood platelet aggregatione $-H o] 3o upz} Ao A<

}
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F709) platinum electrodes Alele] YEFY+= impedance? A5
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W © 2 recorder responseZ 200°] ¥ A impedance gaing ZFo] &
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2) Na' efflux =4
(1) AT &9 +=v]
gdd 4 mE 1000xgol Al 103 ¥4 #2ls * plasma$t buffy coat
E Aoy HIFE cold isotonic washing solution [150 mM choline
chloride, 10 mM Tris-4-morpholinopropane sulfonic acid (MOPS) 4T pH
74102 5% AojFErk AEFE Al washing solutiono. 2 3] 4] slo]
hematocrit 40-50%¢] A&+ &Ao] A ZAHGF F hematocrits =4
o A3 89 50 E 5 mle 0.02% acationox (metal free detergent,
Scientific Product, USA) ¥<& A2 = intracellular Na'& =4 gt}
(2) Na'-K' ATPase (Ouabain-sensitive Na' efflux)
A FEY ZF 2 meol 20 mé medium 1 (70 mM MgCl,, 10 mM KCl,,
8 mM sucrose, 10 mM glucose, 10 mM Tris-MOPS 37C pH 7.4) 3} 20
m¢ medium 2 (medium 1 plus 1 mM ouabain)el]l ZtZ} Yol 4& 3 1074
9] test tubeo] A=A Eujdct 2 2 tube B 37C shaking water bathel
2 &7 Na' efflixg %
GAIZL F, 4TAAA HA EYete] AFds et 2EE S5

Na' %2 atomic absorption spectrophotometer (AA6701F SHIMADZU

}\1 Oy 27 47 67 8‘5]—__ Z_]—Zﬂ]p_i HHOO]:@- é}\] OE_'].% é}

o

Corporation, Japan)< o]&3te] 4393 7]&7] (Na pg/ml/min)E T3
&, % medium F 7]1&7] gke] o] ZH-E ofgfel o] Na'-K' ATPase®
75ttt
(3) Na'-leak (Na™ passive efflux)

Na' leake Na'-K' ATPase ¥ Na -K' cotransports 3] UE}E=
Na' effluxZ 2e+ét7] ¢4l ouabain¥ furosemide® ¥#3 medium 30 &

Ze2 Na'& @3}
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ALY 1 s 20 me medium 3 (150 mM choline chloride, 10 mM
glucose, 1 mM ouabain, 1 mM furosemide, 10 mM Tris-MOPS 37C pH
74)°l Fo] 42 F 10719 test tubeol iLEA EHjste] 0, 10, 20, 30, 40
B Ao s wgd ohg 99 e WHoR Na' vEE =48, o
Aoz Fate] olo] i 71&7] FozEE Na leaks T3FATh
(Smith et al.,, 1984a : 1984h)

A4

[Na pt/ml] [60min]  [wmole] [31.5-(1.5xHCT)]  Na pmole/mérbc/hr
[min] [hr] [23ug] [1.5xHCT] (Na mmole/ ¢ rbc/hr)

Intracelluar Na™:

[ Na ]  [pmole] [101]
[m¢] [23ug] [HCT]

= —Na mmole/ ¢ rbc (Na umole/mlrbc)

3) YA AFE 24

i)

FTZ2d2HE, HDL-ZdzvHE, 28 SAALY ARZEAMde=
commercial assay kit (ASAN Pharmaceutical Co., Ltd, Korea)E A}-&3}
o FEdAsEHER SAAY EAdE 24 20 WS AHEskRal, HDL-2
g e =9 EAolE 200 wls AHESte] 7 RhE o R it T~
HE3 HDL-Zd2=HE2 500 nmolA, FAAAWL 550 nmolA
spectrophotometer2 3 =5 433t LDL-ZdAHELS #4448 F3
P2 FZU2HE, HDL-2d 2 =3 S4AT FAE ol &3t A4
[LDL-cholesterol=T-cholesterol-(HDL-cholesterol+TG/5)] ¥ % t}.
Atherogenic indext ZZ ¥ ~HE3 HDL-ZdH2HE FXE o] &3lo] A

AF [T-cholesterol - HDL-cholesterol)/HDL-cholesterol] ¥ 1 t}.
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o] FHzHEF FHAS] £42 Folch et al. (1957)¢] W& tha
FAste] FAHAT I =4 1 g5 6
/1, v/\)& 2 ml =FFE ¥ A7 4d7] (tissue homogenizer) & 5& 7+
st ste], 1000 x goll Al 1023F Al st & FH2dH s A

gk

m¢ chloroform / methanol mixture

o
i
El

(e}

o
=
pass
rr
ol
ol
ol
2
r o]
o

=
@]

=

=4
@]

=

B

ol
o
Mo
£
=2
o

3 & 50 gl Triton X-100 / chloroform solution (1/1, v/v)< 3 7}3}o]
vortex s}t o]Z 450 b chloroform® & 3|4 3le] & 500 w7} = A 3+
%, Al vortexstAth Al tubedl 10 S FH3lY AAvtAR Az,
Color reagent 1.5 mE ¥o] 37C water batholl 4 5% 7+ #i<F 3+ 3 500
nmell A F3=E5 F48A (Fig 1.

o FAAAE SAS A ed 10 wE AL VbR dxeka, 50
W eSS Y 8347 & vortexdtitt. o 7]ol Color reagent 1.5 ml
2 37C water bathol| A 1543t wjkslo] Azl 2 550 nmoll A

FAEE S4egth BE 4L % wHow ANIAY (Fig D).

_12_



Liver tissue lg |

)

Addition of 6ml
chloroform : methanol (2;1, v/v)

)

| Addition of 2 ml distilled water |

)

| Homogenization for 5 min. |

)

[ Centrifugation at 1000 x g for 10 min |

<
[ 10 0 chloroform fraction |
|
| N2 gas injection to dry |
l
Addition of 50 ¢ methanol
|
| Vortex |
|
Addition of 1.5 ml color
reagent
|

Incubation at 37C
water bath for 15 min

)

Spectrophotometer
at 550 nm

[ 500 u¢ chloroform fraction |

)

N2 gas injection to dry

)

Addition of 50 ¢ Tritone
X-100 : chloroform(1:1,v/v)

)

Vortex

)

|Addition of 450 10 chloroforml

!

Vortex

)

10 wl into new test tube

)

Nq gas injection to dry

)

Addition of 1.5 ml color
reagent

)

Incubation at 37C water
bath for 5 min

)

Spectrophotometer
at 500 nm

Total-Zd 28 & analysis

Figure 1. Analytical scheme of total cholesterol and

triglyceride in the liver
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5) LDL Oxidation =74
(1) LDL] #¢

LDLS <figure 2>} 2ol Al#He] S sequential discontinous
density gradient®] ZHAlEE] #A S WHESto] ¥ QTh (Fisher, 1983; Basu
et al, 1976). 4, NaCl=Z Al=9 % W= E 1063 gm=z =43% & ¢
ARl (150,000xg, 4T, 20A]%H3}e] plasma chylomicron, very low
density lipoprotein (VLDL)¥ LDL fractions HDL3¥} lipoprotein deficient
serum (LDS) fraction®lA ##]3stt}t. 18]z LDLo] 43¢+ fractione
= 1019 g/mi= ZA3Ie] fAAEE (150,000xg, 4T, 20A]17H)3F Zo

[e)

=55 o] chylomicron/VLDL fractiong #|Astath ymx sEiEe

e,
H

o>'

04l NaClZ2 UEE 1063 g/miz Qs 22 oz A4E sy
LDL fractiond <« Eelatlty. Eel®d LDL2 4ColA 0154M NaCl,
0.019% EDTA buffer (pH 7.4)% 24413+ FA18} 3ot

(2) LDL®| 2ks}

LDL (0.15 mg/ml)™} CuSOs (5 uM)e] AAH-17F 500 w7} H ==
F/1091#] (pH 7.4)E 41°] 5% CO; incubatorol Al 37C= 24A]7F 0] %3l
om wjeke] WS (40 mM, 25 ) EDTAZ CuSO,9| 2tstE oAl gkt

(3) Agarose gel electrophoresis

El-d 6 mM)¥E ZH2HE (2 mM)o] LDLAS o] A& S &
olB 7] $38}e] agarose gel electrophoresisE A At} 0.7% agarose gel
§3oto] ol F s WEEAT. A5 E&AI A4St LDLS vl Fete] 20 wl

o
>

>

Of

5 TYetAaL 135 el A€ o= pH 86, 0.05 M barbital buffers AH& 3}
of WA AT
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PLASMA

+NaCl (d=1.063)
150,000Xg (5°C), 20hr

(d=1.019)
0Xg (5°C), 20hr

HDL, LDS VLDL, LDL, IDL
VLDL,
LDL, IDL yellow
+NaCl
150,00
Clear
LDL

HDL, LDS yellow VLDL, IDL

+NaCl (d=1.063)

150,000Xg (5°C), 20hr
LDL

LDL Dark yellow

LDL
Clear

_

VLDL, IDL

white

Clear

Dark yellow

Figure 2. Preparation of low density lipoprotein (LDL)
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Zy w3 samplesS A3 sk 74 23] #ESAY. dAAE] FHo=
HAA SA A FEHE AL 229 &3S HAasE] 98 3 g
AEE 10% formalin &l 48A17F F<F 13 1S dlar, tpA] AlE &4

S HALE 39 2-3 mm AEY FAZ ZEA capsuled] ¥ 10%

)

formalin &< A 2% BAFS A|FT 23 Al U, ZE2E Eo 2
AZE ol AR = GRS JGA 7=, o] FANA = &F w2}

70% — 80% — 90% — 95% — 100% — 100% — 100% — xylene —
xylene ¢ @A FHAHS T3 F 18X EFAAHS AXY, 2 F
paraffine. 2 Z2# o] JHE AAAY. Fe7l 24dE 24 & 74 4 m=

A3} hematoxylin-eosin €G48 3t & FstdAv|Fd oz #&A3A Y.
4. TAAELH
2 Ad9 AR Had EEHAAE BAEHAT, A

one-way ANOVAE Ab&3ate] #£A4stgom, 5% FwodA 27 A&

o},
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m Z23 2 u&

L AZZ71%, AolAdA%E, dolaes 2 /AT H

49 BE

il
Lo
[ein

T dYd AT (ADG), Hit dd Aol HHAF (ADFD,
2o] §& (feed efficiency ratio) ¥ ZHA % H] (L.W/B.W ratio)= <Table
2>l A A= ATt

A% AFL 36088~30957 go 2 HE A ToA FoH Foli= gl
v BRE Aol groll A ta A A
A5 BdAol 7 e gedrEdl s v #foH

o

ol 32

Lo

Sk o2 oloh;]_. gcﬂ);‘_]. o

o|\
—_>‘J—,‘4

5k O
o= = T M

o

ol
M h

A5 Holm (P<0.05), thEw el zboli= YERUA] gkt
dd AHFY dre FusdHETF7E BrdsZE ST vlE fo A
o8 v £AE HAH (P<0.05). AlEed ok Fd=uET7 7t
F =L FAE e B+ ZHaHE T A B2 AFS Ho
o, E-ATAE FFQ AolE B AT (P<0.01). ATl g
Z A vl T zdHE Aol e Hla] Zel=HE Aol #2o4
2 4 9t (P<0.01). Gandhi et al. (1992)¢] ATto A=
hypercholesterolemia A E]ol A FA el A 94 Aol= oy 1
A2 E FEHdA Ak A2 AFS B, Holase AeE fFo4d
kol 7F gl Marlett et al. (1990)# Cho et al. (1989)& & ~EH & 2 o]
& 393 Sprague Dawley ¢ - £F A F FAZF S71EES Hadh A,
FAF8HAl Moundras et al. (1997)% 2}o]o] ZFH2H=S 03% H73e 2
AT 29% B ST A
A g z"HEd BdES o2 Fx (025 0.5, 10, 20, 30, 40, 50g
taurine/kg) = AHHA T A5 AT Wh= HolA ki, 1F FAC Lol A
= iz va FE2EES AAT oA BFE AR 52 A

&

v
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= Byt (P<0.05) (Yokogoshi et al. 1999). FdHlAHES AFAAZ FolA
© 1o A7I7F Ao ® =okal, Bl BHEo] e AFelMrE 1He
FAE tEFeol Hvl8] =4t (Yokogoshi et al. 1999). B HS FEAF
Ao B, i BFe wetk Ao Wste yeuA &gt (Nakaya
et al. 2000). ©]¢ #S AIE BW B9de dAdTAE, A HAF
ol thalA 7 a<le] wet A xolE B ¢ oy AA

= ¢geva Al Enh Kerai et al. (1999)9] AolA B 4F3 el
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=
L
L

ol

A

o okt (P<0.05).

q

S
S|

g]

AAAZ] Ao % maximum aggregation®} initial slope©]
z

bt

A

o]
= T

]

g = H = ol A

A

=

A= <Table 3>0 #|A| =

o A5

i

k]
pl

i=

2] 3]

1 oEs A

9

1]

[e)

d 2 H & o
in vitro

=
sl

maximum aggregationol 4] ™) Z&Ttol H]

2 Sl o

=

3
3L (P<0.01), initial slopeol A %= E}$-HF7} #

dl 2~ H|

ﬁ?

(]
B
%
e

o

B

o0

A

"

—_

0

s

—

o] (1.5 g/d)E 90%

Al
2]

oA =

29l

E}-$-9 9] hypercoag-

e &k #de] gtk (Namba et al, 1992).

°©

pul

3t} (Franconi et al., 1995).

400 mg, 1600 mgS
%t (Hayes et al, 1989).

g}
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3. Na* efflux

Ay Fuke] Na' effluxs Na -K™ ATPase®t Na'-K* cotransport 18]
3 Na' leak & 37HA @e]l& o] Fojzivh £ Ao ehg-dd Zex
HZo0] AdFute] Quabain sensitivedt Na -K~ ATPase9 passive Na®
permeability S YEME Na® leaks R okal A= <table 4>9 A A84
th. Na'-K' ATPase® 4% ¢t gzt e tda v 24
< Boou Foxte= AT FHU2HESY A9 tixTtol Ml &4 o]
e ke 718 E 5= 9lt} Na' leak9 intracellular Na ¢ A9= RE
A kA Frel A zbol7F YERUA] gFgkth Na' -K' ATPase= & 2~ H|
=3} ##E3s}le] free radical®] Z& 3 lipid peroxidationo & ©] &4
o] AAF = At HarEo] AT A48t Yes zte BRde HUt
2 Q13 o] mae] Aol FtE S Histtt (BiLiFu et al, 1995). ¢Hd
Mrsny et al. (1985)2] A+5 R E}$-del HZFo] hamster spermol 4
Na'-K' ATPase®] #4S oAt Bz gty SFEH7F A
cholestasis# 2] 45, Fd 28 Zo] 23] Na -K' ATPase?] &4Jo] oA 5]
2t (Reichen et al, 1979). Na'-K' ATPaseE Zd2®HZ AHNA Bd
o] TAAY, FZu2HE3 LDL-Z82HE2 Na'-K' ATPasey} -
o] FuAAE v HDL-2d2HEY A= Ao ZadAs v
ATt (Lu et al, 1999). Bzl A4 Na -K' ATPase?] &4o] 7
=4 o]l Ful2"HE3 A A lecithin—cholesterol acyltransferase
(LCAT)oll 2ol 93 Axtetxn @ata dvh (Kiziltune et al., 1997). <&
ZHUlzHE] dFe s EAe] dSo] Ha o] wal Na'-K' ATPase
o &5& At B sttt (Uysal, 1986; Yeagle, 1983). 843 o
dall Na' efflux® A AFoldE 8ol el Na' effluxs 274
o7 tExE &%or} intracellular Na' ¢} passive Na® permeability ¢
A9 247F 91%% F74et L, Na'-K' ATPase: tha 7t

2
el = 1899 A% Na' transportel] ®13o] 1S uf, AAA39

i X
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AdAdol =2 Aoz AAAFAT7E =1 Tt 719 74 HDL-

S 2HEY AotE vEbdthal B sttt (Caballero et al, 1995; Yap

et al., 1989). ¥k A4S o= Na' transporte} FA 2o #AAS w
+

g AL Bde] = i, Fda

1,

rr

M passive Na' permeability
HEde= 733 o2 Bty (Garay et al, 1990). F 748459
7% Na' transporte]l W3}7h dojupi=dl AE xFo A
phosphatidylcholine®| we} passive Na® permeability7} &7ttt R s
Aok (Wiley et al., 1975).

AgHor E Ao ef-doly ZexHEo] Na  effluxdll #24
kol & WEb A kskou, g HelA SHddA Ad et A yElus
Na' efflux®] ®sh= B¢-do] Mxete] FAAY, Fozds £ dAd
o Aol s FowA YEE F e, AEYS cation ol Fel 9

A Ere-el AeA sl el wrh we A7k Basta Aea,

. 59

Sh
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g9 FZHULEHE, HDL-ZHLHE, LDL-ZHX2HE |, AW

% Atherogenic index

o] FZuxHE, HDL-Zd2HE, LDL-Fd2HE, 4A% =
atherogenic index5 9ol <=X& <Table 5>° A Attt 5% Ef$-Ho] 3t
e Aols AFAAZ BT 8% F2UsHES dETel vE v
AL Aoy Fojxt= vEhyA &kt 28y 05%9] cholesterol +
0.2% cholates E33st Fel2dHEF 0] B9dS BAAZ g9-d+Ze 2

E7oE SdUlzEETed vE F2UzEE FAE 24% A% DAAF

o (P<OOL. FEAZHE FAS txTs FasaETe] SHdA 2 )
dtel wal FezuHSTlA 2 oo ke FRUsHT FAS U
Bl Ae B 5 Qe ok o] Ho| FusHEo] ATdsHE &

ol wkdE A olm oy AFe] yEh} th (Kelley et al. 1978;
Nishina et al. 1990; Topping et al. 1993). thZ 2 ol¢ Z Y ~H ==L F
7hgk Aoltol] QQojA Bl HFo] HDL-Z# AH Ed S 1 XA
gotov, FHUzHEC HArtd, FH2EET 2 EFSH+F U 2H ET A
T HDL-Zd2HEe] fodez #Zadrt (P<0.01). LDL-Z2 2~ E
AolA ¢ Bhe-d 5 Blad o zolrt i oy FHiHES Ut
e A, BhrdrEdzEHETl He FeolHow AR A 4 ¢ oUdn
(P<0.01). Zd=dHE A7 9A FFd2dHES FAHE wol= A Bk
ofyet swAse] YA =& #Ho] vty dHW L

HlZo] +X& ¥o]il HDL-ZH2HES FAE EFoZA W4 559
d AR FE 2 A& %+ atherogenic index (ohba et al. 1985)5 A sHAl Z7FA]
2l RbH ZE 2" &l vl8] Bl-d+F U 28 &2 atherogenic index7F
Fodoz #A2ES B F du (P<00D). 8% AW S xz+9
ek o Bl Ttell A 44%u ZHAAIF AL (P<0.01), FElZ~HET 9 BFf-
d+ZE 2HETE vuE o g9 BHFo] g SAANES AEs UF

ATt Gandhi et al. (1992)¢] A7olA LAEFS FE=AZ AFANA B
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AL 1~2% #A1PS v 7 TAAY 55 19% UaAAL, Park et
al. 199N AT E 5 F4AL] s=7F FdQl el ee-de B
o2 53% FaANE T oEdel dF AW AstadEs Yehie
Ae B 5 o
g FAAA YA FHzdHE HyF 29E v B oo, gz
Hig) Zel2eET7s Bed+ZUadETos dF FAALY] FAS
7} 46%, 57% (P<0.0DE FAaste 43S = 5 AAed o= <Table 6>
oA BE ¥ o] gt FAAL] FAe] FrtetA ¥, e weh d
2 4= glt}. Kushwaha et al. (1978)
of AolA FHHEY HFol FFULHES FAE 100% T7HAR
=

A 44% A% A3E dEdlt azEdsHE deolz A

T AL TR AT Ao

of oA AL FH A T FAHAAY TS 3479
W= A4S vHEkdT (Liu et al. 1995).

B9 S 2AY B AZHZEHE Aol R FUHES FAAT

= AdgATFolA Bol W MY (Murakami et al.

= @FAe] BHIE S7HAAA deld wet S

7t = 8% Fd2dES $Fed Bt @394 e]th (Kishida ea al 2001).

U =v=E5Y Fdd dolA eede A= HDL-ZH=HES
2 E=Ah (Mochizuki et al. 2001). BxHol] #HAE B Q&
Ads JHAANTIL AR A FoAoR wEtal ®ast
(Nakaya, 2000). ¥FH Kondo et al. (2000) (2001)e] A Fol A= o} x
E-Z23 vhg2oA 2% EdS BEA, 84 HDL-ZFd 2~H &9

)

!
ay)
= ¥
o

rE
o
rr
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glo] LDL-Z#2H =3 VLDL-Z2#2HES Fo4o=2 At Hily
Atk et o] Ao A B> TBARSS FAE 26% S50 o=
Al FkstE BE sUAs JYgdAE dAGHE AE8Ss AeEn
(Murakami et al. 1999b). L& o] "zkgk FHoAl nZH2=EE o] A3
5 B 3% & 50 HEes u, o2 3 fe¥He €4, 3 w9
Lol A FHlzElEe] FA SUMEE S AT F Uil gk By
2 9] hypocholesterolemic &3+= 54t ¥ #od3t= T7a-hydroxylase

'ao A dFE FoEA HEFAY AAS FXEH, L elA
acyltransferase®] &S HaAA, ZFHzEHEe JFFE AT
(Murakami et al., 1996; Mochizuki et al., 1999).

ol¢} & E}9-# 9 hypocholestrolemic¥} hypolipidemic® &3+ ZF# X~

HEe] ARl HE Aol & & wEAe] wERAelA
el 13 BEA FA BAFOo TN BFAY BHE FoFEF i

Aol Ueibe Gdea ARt B9de] 8o FFH A ofm

ez @S MASAN qg A7 U ofFolKof d Aol
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el FEUsHEd FAATY] FF2 <Table 6> AA A 3t
Tz E e €4y FUzdHES A A¥S Beled, o
i, Zdl = Etel Ble e

2 2HETE P SUsEHES FAEAY (P<0.05). Fe] FEUs

[e)

o
HES 2T v FALHE HoE AP FAM Fe Aol B 5
gtk (P<OOD. Hel BT FHAY FFS ATl QoA dhxTo v
o 37% astgovt EEEAT AN FALA FARE Vet 2gks

tl, o= Park et al. (1997)¢] QoA wzxT-ol Hls] ER-5-d+7F 4499
HAaE Hols Adet FARE AdE Boen. ZH s

iy
drzZel v e 4, 2o SAAY 22 g 9ok

i
=2,
)
o)
Ho

o
=
Ho
lo,
iy
B
o

frdeta ZH2HE esterdt FAALS THA AA FAH o]

g1 RuHEAY (Ueno et al, 1986). 7215 H7MA 4= 7HAA S

o] HZo] MDAS A3star&3 ALT (alanine transaminase)?} AST

(asparate transaminase)®] &49 XS FSA EFo FozM 7HE

BE3rtE Byl o (Hwang et al. 1998). o] 9f o] 2o El$-¢ 9
HE2 ofg] 74 7S FallA o] Rods sk AR Abedh
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6. LDL Oxidation

At T mE LDL¥W chargeW3tE agarose gel electrophoresisoll
el olsg Tl TEIF =, old i AUt <figure 3> YERY Sl
th 2 Ago = native LDLE CuSO.2 AFSAIZ =0, o9 o] 4ts}
WA E LDLL native LDLY ¥l adiA &3 28 oy 71xe t£z24 W

o] &S =13Ar}. = agarose gel electrophoresisoll A LDLo] AF3} % o]
(-)charge’} S7F= a1, o] &2 Q13 (+)charge® ©°] &3l S & 4 Ut
2katdl LDLo] (+)chargeo] ©]%3t=d|, o] A< taurineo] @43t Sz A
= A=A dotrgtoyt AkstdAle] aarF yEuA ettt
Wk gAkshA| 2 &g R tocopherol EF9-H I 2o T 5 mM)E H7}F
, (f)chargez°] o5& A8t} tocopherol@ B]WLA] E}-$-E o]
Fakst o] gles & F AT Bde dAsAR wol dHA 9l

¥ LDL oxidation oA+ 3abste] a3 oh#] vk webA ey
o] gikst A3t disiA ¥ B A7 Zasitha AlsEh

2
[r
o

3
o
=
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)

)

A : native LDL, B : LDL+Cu®*, C : Taurine (5 mM),
D : Cholesterol (2 mM), E : Taur+Chol, F : Tocopherol (5 mM)

0.7% agarose gel eletrophoresis (0.05M barbital buffer)

Figure 3. LDL - oxidation
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Figure 4.Microscopic appearance of liver tissue,(X400)

a: Control b: Taurine

¢ : Cholesterol d: Taut + Chol
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A dotr 7] fel o] S FdsY. AF 459 Sprague Dawley 7l =2
As W=z 5% Bheds F2UzEE ol 05% Zul=HE3 0.2%
cholates 13t ZdlRElE Aolod B 235 fostd b2

2y

-

Sgkn A% AFe] tha A e (P<005). /AT E BET
HE) FAHES BEW o) FEN foHoE e A2 B £ 9

FAZHET7F oA Aol
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Abstract

Effects of taurine on platelet aggregation, Na efflux,
plasma and liver cholesterol and LDL-oxidation
in Sprague Dawley Rats.

In Sun Park
Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

It has been demonstrated that taurine present in most animal tissues
has wvarious physiological functions. Especially, taurine is known to be
effective in protecting cardiovascular diseases by affecting osmoregulation
through ion transport, platelet aggregation and cholesterol metabolism.
However, the effects of taurine in vitro study are still controversial and
its action mechanisms are far from clear.

We conducted an in vivo study to examine effects of taurine on
erythrocyte ouabain sensitive Na efflux and plasma and liver cholesterol
and platelet aggregation in Sprague Dawley rats fed control or 0.5%
cholesterol diet. Supplementation of 5% taurine decreased in Na efflux in
rats fed control diet and rather increased the reduced Na efflux by
cholesterol diet, but not statistically significant. Both plasma and liver
levels of total cholesterol increased significantly (P<0.05) in rats fed
cholesterol diet compared to the control, and taurine significantly
decreased the elevated levels of plasma and liver total cholesterol in rats
fed cholesterol diet (P<0.05). Taurine did not influence HDL cholesterol.
Plasma triglyceride decreased and liver triglyceride increased both
significantly (P<0.05) in rats fed cholesterol compared to the control.
Taurine caused a decrease in plasma and liver triglyceride significantly
(P<0.01) in rats fed control diet. Platelet aggregation was significantly
(P<0.05) lower in rats with than without taurine supplement for both
control and cholesterol groups.

Microscopic examination showed that taurine prevents fatty liver in
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rats fed cholesterol diet. Taurine known for stimulating Na-K ATPase

rather decreased Na efflux through Na-pump in the present study.
Taurine had hypolipidemic and hypocholesterolemic effects and inhibited

platelet aggregation which may be favorable for prevention of

cardiovascular diseases.
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