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Abstract

Effects of green tea, onion, beet on plasma and liver lipids,
erythrocyte Na efflux, platelet aggregation in Simvastatin treated
hypercholesterolemic rats

Jung Lye Kim

Department of Food Science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

High plasma cholesterol is one of risk factors for cardiovascular diseases
such as athrosclerosis, hypertension, stroke. HMG coA reductase inhibitor,
statin i1s recognized as one of the most popular drug lowering cholesterol in
human. Statin therapy has been reported to deplete coenzyme Q10 causing
muscle disfunction, respiratory stress. We hypothesized statin therapy may
affect some cardiovascular related parameters such as Na-K ATPase, platelet
aggregation besides cholestrol lowering effect, and polyphenol rich foods such
as green tea, onion and beet may reverse or interact statin action on these
parameters.

This study was purposed to investigate the effect of 5% green tea, onion
or beet powder on plasma and liver lipids, erythrocyte Na efflux and platelet
aggregation in simvastatin (2 mg/kg BW) treated Sprague Dawley rats fed
0.5% cholesterol diet. Plasma total cholesterol was significantly increased in
simvastatin treated rats compared with control (p<0.05), and the elevated
plasma total cholesterol was significantly decreased in group of green tea
(p<0.05). HDL-cholesterol in beet group was significantly increased compared
with other groups (p<0.05). Plasma triglyceride was not virtually different

between any groups. There were also no differences in liver total cholesterol



and triglyceride among groups. Platelet aggregations of both maximum and
initial slope were decreased in groups of statin and green tea, but not
statistically different between groups. Erythrocyte Na efflux by Na-K ATPase
was decreased significantly in groups of simvastatin and green tea compared
with control (p<0.05). Na-K Co-transport was decreased in all groups treated
simvastatin compared with control, showing significant difference between
groups of green tea and control (p<0.05). Na leak was significantly increased
in all groups treated simvastatin compared with control (p<0.05). Intracellular
Na was not different between any groups. Present study showed that
simvastatin and green tea influence cholesterol metabolism and Na channels

on which further studies are needed to clarify their action mechanisms in rat.
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Figure 1. The structure of simvastatin
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Table 1. Composition of experimental diets (%)

Ingredient Control Simvastatin firg:eaesrfatir; Siin\(r)a;it:iin Sirr:vgztea;tin
Casein” 20.0 20.0 20.0 20.0 20.0
L-methionine” 0.3 0.3 0.3 0.3 0.3
Lard” 9.0 9.0 9.0 9.0 9.0
Soybean Oil” 1.0 1.0 1.0 1.0 1.0
Choline chloride® 0.2 0.2 0.2 0.2 0.2
Vitamin mix® 1.0 1.0 1.0 1.0 1.0
Mineral mix" 35 35 35 35 35
Sucrose” 20.0 20.0 20.0 20.0 20.0
Corn starch® 39.3 39.3 39.3 39.3 39.3
Cellulose 5 5 = - -
Cholesterol” 05 05 05 05 05
Cholic acid” 0.2 02 0.2 0.2 0.2
Green tea powder - & 5 3 -
Onion powder - = - 5 -
Beets powder - - - - 5
Simvastatin” - 2mg 2mg 2mg 2mg

Total (%) 100.0 100.0 100.0 100.0 100.0

a) United States Biochemical Corp., Cleveland, Ohio
b) Junsei Chemical Co., Ltd.

¢) Samlip Yugi Co.

d) Jeil Jedang Co.

e) Vitamin mixture(mg/100g) :Thiamine HCI 60.0, Riboflavin 60.0, Pyridoxine HCl 70.0, Nicotinic
Acid 300.0, D-Calcium Pantothenate 160.0, Folic Acid 20.0, D-Biotin 2.0, Vit. Bz 0.1, Vit. A
80.0, Vit. E 2000.0, Vit. D3 0.25, Vit. K 0.5, Sucrose 97290.0
f) Mineral mixtuer(g/100g) : CaHPO, 50.0, NaCl 7.4, K3sCeHs07 - H:O 22.0, K2SO4 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, NazSeOs + 5H:0 0.001, CrK(SOu)s - 12H20 0.055,

Sucrose 11.804

g) Sunil Pododang Co.

h) Simvaststin. Choongwage Pharma Co Korea, 2mg/kg BW, calculated from the daily food

consumption
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Enzymatic assay kit (ASAN Pharmaceutical Co., Ltd, Korea)



FH2HET FAAY EMo= dF 10 WS A8, HDL-Z 8 2 H &2
A= 200 ws ARESte] 7 WEE o R Z&stgtt. HDL-ZF#H 2~H &2
Al 200 plE Al vortexste], 102 ®A|gH AS 1000 x goll Al 1023 94 &

gt = AFA 50 wE 7R FA 8 2 Color reagentE 1.5 mA €

o
w

7 C water batholl Al FZd =8 &Y HDL-Zd ~HEL 527, FAAES
10%-7F wiekste] WA AT F Fel2~HE2 HDL-Z 28 E2 500 nmol A,
a8 3 FAAEE 550 nmell A spectrophotometer® &3 =S =A &9t}

LDL-Fd2H &S E4% §3 42 T Fu2dE, HDL-2d2HE 18
FAA] F£AZ ol gate] AL AL e 2

[ LDL-Cholesterol = T-cholesterol — (HDL-cholesterol + TG/5)]

(2) 29 Uz T/AT 24

e ZY2HEN AL BALS Folch % WS thax $£A39 5
FE AT, 1+ 22 1 g& HEEe] 6 ml chloroform / methanol mixture (2/1,
v/V)I 2 ml FFFE Y 227 A7) (tissue homogenizer) & 5%t &3} 3}

o, 1000 x glA 102 2 94 Fel@ F, FdsdB0 FHAYE FHew
o o] g

s

9= =9l chloroform &< &4

)
1
=
W
4
il
AN
N
o
f(e]
)
o)
ol
ol
of\i
12
oy
S
S
=
by
|

S #3Ee clean bench 3}l A
24 A zF A A x3s & 50 ul Triton X-100 / chloroform solution (1/1, v/v)<
A 78k vortexdt St o] 450 wl chloroform @ & 3]A sl & 500 w7} = Al

3 & ThA] vortexsFAtE Al tubedl 10 S FH3Fe] clean bench dfollA A4
A %3} 3, enzymatic reagent (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 mE
1
e}

o] 37C water bathollA 5&3t wi¢ksiglow, % Zdl2H &3 A=
500 nmol A spectrophotometer2 &3 == =431, F wrE oz 2 AT
B FAAY 4S5 A skl 10 ulE clean bench sholl A 24 A|3F A4
Azxskal, 50 w HMRES 7hstel &AL F vortexstSlth. ol 7]ell  color
reagent (ASAN pharmaceutical Co., Ltd, Korea) 1.5 mlE Y1 37C water
batholl A1 103+ wiFete]l HAAIZL F 550 nmelA F wHE SAEAT
{Figure 3) .
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Liver tissue 1 g

!

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

!

Addition 2 ml distilled water

!

Homogenization for 5 min.

!

Centrifugation at 1000 x g for 10min

/

10 ul chloroform fraction

N

!

500 ul chloroform fraction

Leave clean bench to dry

|

!

Leave clean bench to dry

Addition 50 pf¢ methanol

|

!

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

Vortex

l

!

Vortex

Addition 1.5 ml color reagent

l

Addition 450 wl chloroform

l

|

Incubation at 37C
water bath for 10 min

Vortex

l

l

Spectrophotometer
at b50 nm

10 uf into new test tube

!

Leave clean bench to dry

l

Addition 1.5 ml color reagent

|

Incubation at 37C water
bath for 5 min

|

Spectrophotometer
at 500 nm

oiN
o,
X
o%
L
0

Total-Zd 2HE &4

Figure 3. Analytical Scheme for Extraction of Liver Lipids




(3) A8+ 9 Na efflux =74
7F A8 A A
Ad& 1000 x goll Al 10&3F ¥4 8¢k & plasma®l buffy coatE dojular,

%
& ojgF 5819 cold isotonic choline

$2 4&4E 50 ml conical tubeZ &37!
chloride washing solution (CWS) [150 mM choline chloride, 10 mM
Tris—4-morpholinopropane sulfonic acid (MOPS) 4C pH 7415 Y1 HH3] ¢
obfi®= EEo] & F thA 1000 x gol A 1027F A4l Eelstar FF A4S W

| CWSE 58 WEe AATE AoErh rpAE Aol W

HA %AI T A3 hematocrit #HS SAFP L, o HIAF

A\

intracellular Na, Na-K ATPase, Na-K cotransport ¥ Na-passive transport

gl A&t

u}. Intracellular Na =4

HE Ay gl 50 wE 5 me] 0.02 % acationox (metal free detergent,

R

FN

Scientific Product, USA)E Y2 o=z UAFH+37 (Atomic Absorption

]_

=

Spectrophotometer, AA6701F Shimazu Co., Japan)E ©] &3 Na 3525 =3

ot

A, ol o] AAkA © 7 Intracellular Na = A4

. Na-K ATPase

FH" A4 g4 2 4 E 40 e medium 1 [70 mM MgCl,, 10 mM
KCl, 8 mM sucrose, 10 mM glucose, 10 mM Tris-MOPS 37C pH 7.4]3 40
me medium 2 [ 70 mM MgCl, 10 mM KCl, 8 mM sucrose, 10 mM
Ouabain, 10 mM glucose, 10 mM TRIS-MOPS-37C pH 7.4]°] Y3 |, 107§
tubeol]l e93te] duplicate tubeZE 0, 2, 4, 6, 87+ 37C shaking water bathel
A stk g FA deoR &A effluxE TEAZ F, 4TAAM 94 2
gato] S HE UE tubeo] FElstdth AdS A8t FQF EE medium¥t
tubes A& Foll Hastqth

FdE 4599 Na st dAFHE44 (Atomic Absorption Spectro-

_17_



o

photometer, AA6701F Shimazu Co., Japan)ZS ©|&3le] A3}, wj A 7k
w2 7127l (Na pg/ml/min) #tOZH5E ofzfe] AibA oz efflux ¥ Na @&

& % medium?te #olE FEH O

-1
rob

2}. Na-K cotransport
FH"E JY 4 &4 ZF 4 ME 40 me medium 3 [150 mM Choline chloride,
1.0 mM ouabain, 10 mM glucose, 10 mM TRIS-MOPS-37C pH 7.4]3 40 m¢
9] medium 4 [150 mM choline chloride, 1.0 mM ouabain, 10 mM glucose, 1.0
mM, 10 mM TRIS-MOPS-37C pH 74l 2i, 107019 tubed] &35}
duplicate tubeZ 0, 10, 20, 30, 4057+ 37C shaking water batholl 4] B &3} tt.

MY FA Agow $7 effluxE FHA F, 4ToNA A4 Eelste] g3

mlo

1y

T2 tubed] EEstATh 2dS Adsl= ¢ EE mediumT tubest L&
of ® a3k

T8d 4Fd° Na
photometer, AA6701F Shimazu Co., Japan)= ©]&3lo] =A3}9]a, wj %A 7k
WE 7]€7] (Na pg/ml/min) ZFOEHE otgle ArAom  efflux © Na 7t

= AAEHEA4 (Atomic Absorption Spectro-

off

o

T3 T T mediumzte] ol a0

u}l. Na-passive transport
QOuabain®. & Na-K ATPaseZ furosemide® Na-K cotransportS A 71 A
ol A efflux® Na #FO ZH medium 4% S U Na w=o|t}

A

[Na ug/ml] y [60min] y [umole] y [44-(4xHCT)]
[min] [hr] (23] [AxHCT]

= Na mmole/ ¢ rbc/hr

Intracellular Na :

[ Na pugl y [tmole] y [101]

[me] [23 8] (HCT] Na mmole/ 2 rbc
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S
i
P8
el
olo

H (Whole blood platelet aggregation)

407 $He AFS o] g3 impedance WH O Z  Chronolog platelet
aggregometer (Chrono-Log 500-CA, Havertown, USA)E o] &3lo] =A<}
A A A" 250 w= 750 w0 A2 A (0.9% NaCl, isotonic saline, 1:4)%
AAANA, A2 FE 200000 / wE FZAHIT F 1 mM ADP (adenosine
diphosphate)= 20 ! (% % 2 mM) 99 $HS F=39oH, 33 W&
B E ARESEATH

Whole blood platelet aggregation< 53¢ o] we} dgof] Ade F+ 7l
9] platinum electrodes Alololl YEl}E H7]1 43 (impedance) o] A4S =A 38}
= #H o =2 recorder response’t 20 #°] ¥ Al impendence gaing wFo] A

ot o] e AMT AP Al ey e g 2A Sl =

e 23 410 A

f
v}
ox
L)
)
r o
o
fuj
=2
L
Qo

>~
-
o
oo

=
F
o
=2
v
N
0
o
=
=
¢
f
é
=
ok
&
i
(it
of
ok
g4t/
i)

. AAE AAHem T AA FA

AAE s A8t 249 &Ede AL 98 3g A=E 10%

2-3 mm FEo FA=E ZebA capsuled] ¥ il 10% formalin & 4ol A 22 1A

HPA 71 =], o] FAHNM= &¢=F F==7F 70% — 80% — 90% — 95% —
100% — xylene — xylene 2] ©AI4 AL E&] & 18779 @5 3A L A X
W, I ¥ paraffin®.®2 29 & DAHAHY Je7F 24" 2F3S T4 4

=
=
m= HAeeto] hematoxylin—eosin @4& 3 F, FtdAv|dew AEsAH

ol AAEAEA (One-way ANOVA)S Alg3ste] #HAE3st9oH, p<0.05 5
of| /1 Duncan®] AFFAAl ofal 7} Aolo] w& A ke FolxE AS3stth
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1. MSSoHE, Mo|MHY, AI88 U ZAS A

Aol A 3E (Table 1) oA AAJErkel o] 05%¢] cholesterol + 0.2%
cholate7} i3l thx 2o)¢} hx+ Aolo] AF kg T 2 mg simvastatine
21 2] 8k simvastatin ¥} simvastatina-oll 5%¢] =3}, 5%2] %43} 5%°] H|ERT
S F7bstdom =Ak, Fu, HEZ A&dte AREs 5%% dxdd
simvastatin® ol 7} 7} 3 7}s} %
dEEY

=2
#H = (Average daily feed intake, ADFI ), 29| & & (Feed efficiency ratio,

san

A

o
S

A =A% (Average daily gain, ADG), H1 A 20| A

FER) % H/Als #H (liver weight/body weight ratio, L.W/B.W ratio)=
{(Table 2> o AA= At}
A2 A 52 2 S A

Aol ek kel FA B(L.W/BW ratio)= S2kato]l 74 A YEh o
23 vlaste] foldolX = 2o simvastatine = 13k 2ol = ¢l
Kim 57 5%¢) =Awzel dzzel wal $oqos A% F7ladn

ATLE EFAE =apro] HF A o] =4 e

HI
ri'ﬂ
re
-
iin
_E
B
®
i

e 7499l A F el Hle) wobgleS Haskitt Tonooka 57 el
A =2 7S Aele] 3~5% AFAAZ AFFoll 30459 Ha A7 AS
o] frelHow wob o 2%e] JHHIZ HIFR 3MER HolewS s o
© tExzad Aol7b fitta Baste] 52 FA ATl vAE FFS =2
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o M7t Aolgw 7|t wet 2 A YEvE Ao R AlsH

ARe 5P Ao g3t ddolAEolE 8 F
HE Aol Fo dAuT ATTrhe0l Fo14 A Bas ot Aol m A
B Fod9 Aol gAY tha Fadte AFL Bk olg wiE o]gol
& ke AFI} FEES RS W freun AFo] FHoR

sgom ¥ ARANE Fahite] vlxiel sl thi Fhsh:

d

o|N

rha
e
-

o = simvastatin, FxF, &3, v EC] H7tE Qlsle] U A Folrt

’

Bt 4L HolHAHAHE Helas & /AT vl FFE FA AT
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Table 2. Supplementation Effects of Simvastatin, Green tea, Onion, Beet to cholesterol based diet on

growth rate and feed intake

Simvastatin +

Simvastatin +

Simvastatin +

Control Simvastatin Green tea Onion Beet
cholesterol based diet
Initial B.W(g) 2115 £ 19.8 2115 £ 17.6 2116 £ 16.9 2109 £ 18.0 211.4 £ 18.7
Final B.W(g) 344.3 £ 39.5 3536 £ 224 361.8 £ 26.1 351.1 £ 21.2 356.1 £ 21.1
ADG?(g/d) 4.74 + 0.93 5.07 £ 0.81 5.24 + 0.74 5.00 + 0.89 5.16 £ 0.98
ADFI®(g/d) 17.06 = 2.07 17.55 + 1.34 16.27 £ 1.39 15.10 + 1.12 15.87 £ 1.19
F.E.R" 0.28 + 0.11 0.29 = 0.07 0.33 + 0.08 0.33 = 0.07 0.33 + 0.04
L.W/B.W"(%) 4.55 + 0.33 4.45 £ 0.36 4.27 + 0.58 4.58 + 0.45 4.53 £ 0.53

1) BW. : Body weight,

LW : Liver weight

3) ADFI : Average daily feed intake
Values are means*SD of 10 rats.

2) ADG : Average daily gain
4) FER : Feed Efficiency Ratio
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2. gze| £ ZAAHE, IL-Z2dAHE, LIL-SAAHS U SM x|
a7 FTZel2dHE, HDL-Fd &HE, LDL-Sd2HE, T84AY X5
(Table 3) o A|A|st] =kt
g4 TZU=EEY] A5 dxddd v&) REdolA =4 vEw e, 3E4

2HZ A A2 simvastatin 72 28] R v =ZY2HE X7}

64% relAow Fol Fow (p<0.05), F2k, i, HES H7tE i FFd

2HE o] thA Yol aFoAME 53] HATS simvastatingt HUl F

ZH2HE FA7F 338% TAaEo] I, HET HEAE foHoz U

e (p<0.05).

HDL-Z ¥ 2~ H &2 simvastatin® 7F2 tlZ27ol H]& 3]z AAFUow, H
EH7IE Q& simvastatint Bt} 9% A= Foldon Z7EAL (p<0.05), =
zpel Fupat S simvastatinwr ol Bl SUbele AEFE B FolFHoAlE &
ATH

LDL-ZH &2 gz vldl simvastatind 7l= lal F9Hdo=2 F7)s)
Fom, =z 4y HE HI7IE simvastatinw Bt S22 39%, S-S
19%, HIE+ S 16% 94 HAE BAT (p<0.05).

7 SAANY AF dEzdoly b 1] zol& gilem tiEatel H
3} simvastatinwroll 4 t& & AdS BIAOo HxH 4y HE
&S HATH

Marinari 9] Q3B ostd AHojA mFA~HE Aole
simvastating st 23 49 FHzHETTS Aot v HDL-Zd
2HEe F7hstglov, Shalaby 579 AFAeME simvastating 659 &
oF Fojgt nFY e EES albino swiss strain 9 4 FIFe2HE S5

2 astgnh 2ud 57e 9423 simvastatin

S AU 2HEE ST S A @] Fo & FEU2HES ¥R LDL-

Zelzb e As a3zt ok Bastdnh oA 5 QA E A el A

= 1ZY2HEEE A A simvastating 6719 58 F 9 2HE, LDL-

0 mg H&&AKET 20

Ze|&HEo] 58 Hdol Hla] fFolHoew st 1

_23_



=)
(i)
riet
B
o
R
nj
oy
ox
_O‘L
rlr
kol
_E
il
f
i&
o _E
—
)
T‘
BJ
g
)«
o
i
offt %
E
:[o
1o,
X

7} simvastatin (10 mg/tablet)S 19 13] HF A FoJsto] FZFaWS HAAsH
A FAAEL FolAQd Wt gidley, FEUAHES o AN F
oA e w Hastaittal Basi

Maramatsu 52 %527 22802 F594 2 AuEENS S &
AL AstA 7tk 3t o H, Bursill 5% New Zealand White rabbitsell 7l
0.25%9 FH2HES 277 43 & 53 cateching 05%, 1%, 2%5 457+ A

¢

AN A3 dF ZE2HEL 60%, VLDLY IDL2 70%, LDLS 80%E 2

2
lo
t

L

G ek Kwon's™ e 3 glo] o] dfuo] A& #Hiitol
79 € =UlaHE $EE AstA7la EdzHE AT 271G FE
3= &4 mevalonate pyrophosphate decarboxylase® A &l gtbal B339

B Ao gzt HlE] FEFdHE A A simvastatin A7 EZ 4
2HE, LDL-2d&HE, SAYS 238 S7Hxzer HDL-ZdXHE2

A7 92 st 1% simvastating o]l Wi 53 279 =ZdE

HES fFogd ez gaAH =Y (p<0.05), ©l & simvastatin®l] ¢33 S7kst &
ZH2dHES HaA7IE F49 dFY2EHE Aetade A & 7 ds A
Fageg

St B3 simvastatingt ol WlE| FFHU2EHE TRV FH R FHAEA
o, olzlgt A= |~El& H7EE Aolo oA art dFHY T2
2~HE FFe F94 A FEAATE drHast 2L FFS g
Ay 5 35S dHNA FHEIUS W DA F AQFEo] dETl

B3] FE FoldolA foA A FarERoH, Augusti BUE F
Holl Al dFateo] AFAES wjd 100 mg/kg BWeE 2719 =< A
I izt vlE] g FAW, FZE2EE, AAF o] FYAdUA TAa
Ak 297 5 dHNA Y3 F2ES THAGS W Y W 22ux
B Zo] izt v3 7AastE A4S 293, Bordia %—88)5

Aol FU2dEY SAAAYES AaAZYa Bk

HE 2 simvastatinetol] H3] FZU S FX7F 742353 =d, Overton



=80 mae] oEW Wistar FolA HENGES FF59S wl Circulating
cholesterole] tZito] vl&] foHdoz 7Has9lom, Bobek 5V % 15% HE
Aol g Arh Aol TF Wistar FolA B4 FFelxeles FHA
Fol 747} 30%, 40%°) FAEIIF AQTHE Bae ¥ ATel Astsh dA @

We Enter Heldol dF LDL-ZU2HE £35S AdtAl7=0

FAALY] A9 B Aol e simvastatin F7FR 9lsle] FA Ao Q3
9 Zrlete 482 B olAld 509 B3 oed YAAFA 129
2HEE S 34 Al simvastating 10 mg ¢} 20 mg 58§ F A F
olm A FAdA = FEIA

Jin 57° el ostd mZa

il

of
o,
!

=
=

et
>

Jolol] 4% =&, 1% catechin,
05% EGCGe #H7F7F gzl Hl&] TA4AAYS Aastes §95 BJon 1
Z EGCGTe Aoz Aastdnt. 2nd 5P Ao Ax AN &

ARe Aol FEAGL W FY FHAY FEo

i
ox
k
>
ol
i
-
2
Jif
2
I

5

i

!

&ttt Yugarani 5°¢]
A Aol A4 FAALEES GFen, vdd #IH Y 9 ¢
TolM = AHANA nAY Aok g A4S HESHA Sle W €A T A
A o] el vl maparo]l 23 tha T71eEl oW, Raederstorff &
ol A M Akl EGCGrE B FAAY FEel 4% FA4 Rahsch

d

Sainani £77& albino rabbits ol Al UHZS TEFIILS

—_
NS}
=~
D
(=)
3
=
(=
=2
X
(o))
=~
—
(=)
3
S
=
o
it
E
Lo
2
32
=
e
b

lo
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of e A 3% FdRe At nFezHEels FHIAL W
dAve) FAALS fFrelHow FaAATL wud i, 297 579 wa
o ot A A FFEE FHol 2dY dxwel vE A FAAY &
e FhEE AEE Hgou foH dEE A AskE 57 Had o
s =X A 5%, 10% Gt Hrhare] wizel s FAAY FEo] mE
#adtglon, 10% 3 H7krel A Fod oAl gastalnh ¥ A E &

dhto]l Eurg HI RSt thEwel BlE] FolAH oA = AN Fidte AFS
Hol 9lof & Bl dAste AIdE B

Ao A= simvastatine] A A G et= &2l 238 simvastatina™ <]
TZuzHE S dELel vle] FolAor A Uewoen, ol A=
statin®] FFel=ElE 7ol Alga d=u FE s EdAb oA 22 A
X &2 % hamster®t rate] 7)Aol gz2uii= Bz Jth® Maramatsu S
Bursill 5%, 2174 579 AxZAdoae} o] B AFJAE =xpo] A FA
st B3E HAoHW, o= FAUA FFH A= EGCGE PIEE oY
catechinfi 1} &, 74sQ152] 7]E polyphenolel 9|3t 2|2y g3tel Alss
.

ri
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Table 3. Supplementation Effects of Simvastatin, Green tea, Onion, Beet to cholesterol based diet on the
plasma cholesterol and triglyceride content in rats

Control Simvastatin Simvastatin + Simvas.tatin + Simvastatin +
Green tea Onion Beet
cholesterol based diet
mg/dl

Total-cholesterol” 172.6 = 26.9° 283.6 + 48.7° 187.9 £ 29.1° 240.6 + 65.3 266.6 + 73.3
HDL-cholesterol” 27.8 + 5.7° 21.8 + 9.2° 24.7 + 8.0° 26.9 + 9.7° 414 + 9.3°
LDL-cholesterol” 131.3 + 38.9° 2479 + 79.8° 150.5 + 47.7" 201.3 + 65.4 211.7 + 81.3°
Triglyceride 65.0 £ 14.3 69.6 = 16.4 G688Vt al.7.2 62.0 £ 21.4 67.3 £ 21.5

Values are means = SD of 10 rats.
Control: 0.5% cholesterol, simvastatin: 0.5% cholesterol plus simvastatin 2 mg/kg BW,
Green tea: Onion: Beets: 0.5% cholesterol, simvastatin 2 mg/kg BW plus green tea, onion or beet

*Values in the same row not sharing the same superscript differ (p < 0.05).
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3. 2| S Fd2HEd SYXE

He] T 2" EY SAAY AAE (Table 4) o AASAT 1o FZ
2 H &2 simvastatina™o] ool vla] thA F7FsESl Al simvastatin H 7Fatoll
Hla goh HEaS ol Aol A= FAR o35]2] ofF F7HE AT

kel FAALL simvastatin® 7F2 Q1ste] thxatol| W] feldo=m 74
A3l (p<0.05) simvastatin®] =z}, %yl H|EQ H7l:= 71 FAANES 23]Y
S/ e, ko] A FolF AolE BAY (p<0.05).

Felgines 5'¢] Ao oatd nZd~8E38Z 37 o)A simvasating
AR S uw 7He] apo E mRNA §~Fo] feldoz 74383t

A 5% wae ostd nIFH AE S0l A =
ng/kg BWS 457 TS o A2 ol gxad o8 FZU2HE F
A7b frgHow Fadtglen], Muramatu 59 BN 15% lardst 1%
ZH e Eo] H7ME Aolol 1%9 7HEzS H7Mgk 2o 1HFgheko] WA U
Wk Kazutoshi 5% 9] @Al M 7}F:53) 2%, 4% $Hf 2lo] oA FZe
28 2% 7k FAAWe] txTel Ha foHor grsdon, A

< FFANA sAAREH F21 FEFES 2AS GEste Fastds W, e F

ZY2HE FF0] HAE B% NS FF, 5% e FE, & FE, 54
=

x
e
i
o
<

Hara 5'%9] m o] o]sd Wistar-ST # ol 7l sugar-beet fiber (100 g / kg
diet)= 2ol H7lsto] Faatds wl e /AW FFo] xarel Hl&) 3t
aston, AFAA unIFE=EHE Aold 5% Ente MJIAEES HME

T

7+ Fold A3 7o) Y AEHE = g Rz Zolr)t glglon,
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FAA LS A% e gashdn

Yugarani 579 ®ie] o&¥ quercetin® catechino] Z# =€ & 2 o=
wolgh A dolx I o] FEEES AR oH, ool A&

Ag AAA FEAAL W ko] TeAAHBS WED ko] FHARFFo

_

i
30,
i

. Kumari 5'™¢] ®ae] o]atw 1% cholesterol? o] 9t 374  S-methyl
cysteine sulfoxides 237 456Y F<t TwstdS o izl vl 7+ A
wat ol gadkrh A §%e 05% Zel~HET} 0.2% cholate?] 4] o]
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Table 4. Supplementation Effects of Simvastatin, Green tea, Onion, Beet to cholesterol based diet on the

liver cholesterol and triglyceride content in rats

. : Simvastatin + Simvastatin + Simvastatin +
Control Simvastatin .
Green tea Onion Beet
cholesterol based diet
mg/g fresh weight
Total-cholesterol 329 + 8.3 33.9 £ 6.9 325 + 7.3 33.3 £ 6.1 36.9 + 6.4
Triglyceride® 26.0 = 4.1% 22.0 + 16.5° 249 + 5.8% 305 + 3.7 28.0 £ 6.5%

Values are means = SD of 10 rats.
Control: 0.5% cholesterol, simvastatin: 0.5% cholesterol plus simvastatin 2 mg/kg BW,

Green tea: Onion: Beets: 0.5% cholesterol, simvastatin 2 mg/kg BW plus green tea, onion or beet

*Values in the same row not sharing the same superscript differ (p < 0.05). Values are means + SD of 10 rats.
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4. H& 0O} Na Efflux

ZY2HE 2 9olo] simvastatin¥ simvastatine] =X}, $3, HES H7}7}
Intracellular Na$} Na Effluxel] "] X]:= g3&-2 (Table 5 o A|A]= A}
Intracellular Na &%° loJAl 7} 1
ol BlE) simvastatin®] F7he tha SrolA|= Aol AN oW, =AF fuh, A
ES] HI7IE QI8 simvastatinwrell H]&| tha EobA= A S HIATH

izl 138 simvastatini” ol 4] Na-K ATPased] &4do] Fod o=z 7HAF
of em (p<0.05), HA EF Fup, HEL O] vl &4 o] FolHow
AEol AR (p<0.05).

Na-K cotransport®] &4 T3+ simvastatind HxH 712 Qlste] hERF+S H]
Z3 3, vES By 92 AYS Below =39 HUbe i, HELHEGY
Freldom gAfo] Hast Aow UEuY (p<0.05).

Na passive transportell 3t Na % %2 simvastatin?} =2}, 43 HE9]
A7 R Qste]l xR foldow =i yeyit (p<0.05).
A U =3t AdT, 2HA 1d8d9A A 2 = ¥
Na-K ATPase®] &7d%F3o| Asteo] glglon, Leld nddse 44 4

F mEE Goldblatt 8 tF ] AP oA Kyl o AastdrtE Rust oY

Al lovasatin A2l & 39S W sarcolemma®l Na-K pump &/do] 7FAstAt
Lijnen 5'7& n2# 28 2o/ pravastating FoIat0S uf 28 ol A
2] Na-K pump 42 =7}k bk Na-K cotransport ¢+ Na leak &4l &=
W7 gldvkal KBSkl o

Al 7}A] channel o 93] F&%¥ Na®s FAks] 2, gz AY Na
=o] A8+ 143 0.8 mmole (mmole/ ¢ rhc/hr) simvastatini™©] 0.67 mmole,
=

2F-o] 0.6 mmole, Y3F-o] 0.85 mmole, 18] 31 H]E 9] 0.84 mmole® =3}
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oA 7HE e AEFS Yo, simvastating® B3 otk W29 FES
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Table 5. Supplementation Effects of Simvastatin, Green tea, Onion, Beet to cholesterol based diet on

hematocrit and platelet aggregation

Simvastatin

Simvastatin + Simvastatin +

Green tea

Simvastatin +
Beet

cholesterol based diet

Control
Intracellular Na 2.98 + 0.42
Na Efflux
Na-K ATPase? 0.39 + 0.09%
Na-K cotransport® 0.27 + 0.08*
Na Passive? 0.14 + 0.06

2.87 £ 0.31

0.21 + 0.10°
0.18 + 0.08%°

0.28 + 0.12*

Na mmole/ ¢ rbc
2.95 + 0.52

Na mmole/ ¢ rbc/hr

H

3.00 £ 0.38

0.36 + 0.5
0.19 + 0.04%

0.29 £ 0.09*

1) Intracellular Na ; upper values are for intact red blood cells. (Na mmole/ ¢ rbc)

2) Na-K ATPase is ouabain sensitive Na efflux through Na-pump (Na mmole/ ¢ tbc/hr)

3) Na-K cotransport is furosemide sensitive Na efflux through Na-pump (Na mmole/ ¢ rbc/hr)
4) Na-passive is Na efflux through passive sodium channel in intact red blood cells.

Values are means £ SD of 10 rats.

Values in the same row not sharing the same superscript differ (p<0.05)
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Table 6. Supplementation Effects of Simvastatin, Green tea, Onion, Beet to cholesterol based diet on

hematocrit and platelet aggregation

: ! Simvastatin + Simvastatin + Simvastatin +
Control Simvastatin .
Green tea Onion Beet

cholesterol based diet

Hematocrit(%) 418 £ 1.4 435 = 1.8 42.8 £ 2.0 42.0 £ 1.8

426 + 12
Platelet Aggregation

Maximum(2)? 75 + 1.6° 7.0 + 0.1° 6.8 + 1.4° 84 + 1.5° 71 + 1.1°
Tnitial Slope(®/min)? 10.7 + 3.1% 9.0 + 2.4° 9.6 + 2.2° 12.8 + 2.12 11.0 + 2.1%°

1) Maximum aggregation is ohm at the point where aggregate dissociated.
2) Initial slope ohm change for the first one minute of aggregation.

Values are means £ SD of 10 rats.

*Values in the same row not sharing the same superscript differ (p<0.05)
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control

green tea
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Figure 4. Microscopic appearance of liver tissue(x400)
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Figure 5. Microscopic appearance of aorta tissue(x400)
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