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Abstract

Effect of Green tea powder or Green tea extract on Weight gain,
Lipid level, Platelet Aggregation, TBARS, and Erythrocyte Na-Leak

in Pair fed Hypercolesterolemic Rats

Jung-Ae Kang
Department of Nutrition Education, Graduate School of Education

Cheju National University

Green tea 1s one of the most popular beverage in world and green tea
catechins are known to be a strong antioxidant and prevent cardiovascular
diseases. Green tea extract or green tea drinking has been reported to have
cholesterol lowering, antiathrosclerotic, antiobese effects as well as anticancer.
Since increasing population are using green tea as food instead of beverage
in form of powder, it would be useful to investigate whether the green tea
powder has comparable effects to green tea extract on antioxidant, antiobese
and cholesterol lowering actions.

We compared the effects of 10% green tea powder or 3% green tea
extract on weight gain, plasma and liver lipids, platelet aggregation and
erythrocyte membrane stability in rats pair fed 5% cholesterol diets. The final
body weight of rats with green tea extract was 5.5% lower than that of rats
with control diet (p<0.1). Plasma and liver total cholesterol were somewhat
lower in rats fed green tea powder or extract, but not statistically different.

HDL cholesterol was increased significantly in rats fed green tea powder (p



<0.05). Plasma triglyceride was significantly decreased in green tea extract
compared with the control (p<0.05). Liver triglyceride was significantly
decreased in groups fed green tea power or green tea extract compared with
the control (p<0.01). Platelet aggregations of the maximum and initial slope
were not different among groups. AAPH induced erythrocyte Na leak was
significantly decreased in groups with green tea powder and extract (p<0.01)
and hemolysis was also significantly lower in rats fed green tea powder (p
<0.05). Consumption of green tea in powder or extract may be effective in
reducing weight gain which may be associated with the lower plasma and
liver triglyceride. Green tea may give erythrocyte membrane stability with its

antioxidant effects.
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Table 1. Composition of experimental diets (%)

Ingredient Control Green tea extract Green tea powder
Casein® 20.0 20.0 20.0
L-methionine® 0.3 0.3 0.3
Lard” 9.0 9.0 9.0
Soybean Oil” 1.0 1.0 1.0
Choline chloride” 0.2 0.2 0.2
Vitamin mix® 1.0 1.0 1.0
Mineral mix" 35 3.5 3.5
Sucrose” 20.0 20.0 20.0
Corn starch® 39.3 36.3 34.3
Cellulose” 5 5 0
Cholesterol” 05 0.5 0.5
Cholic acid” 0.2 0.2 0.2
Green tea powder“ 0 0 10
Green tea extract” 0 3 0

Total (%) 100.0 100.0 100.0

a) Teklad, Harlan Madison WI, USA

b) Samlip Yugi Co.

c) Jeil Jedang Co.

d) Junsei Chemical Co., Ltd.

e) Vitamin mixture( mg / 100 g) : 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. B2
0.1, Vit. A 80.0, Vit. D3 0.25, Vit. K 0.5, Sucrose 99247.15

f) Mineral mixtuer(g / 100 g) : CaHPO4 50.0, NaCl 7.4, KsCsHs07 - 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%
7Zn) 0.16, Cupric carbonate(53-55%Cu) 0.03, KIOs 0.001, NaxSeOs - 5H20 0.001, CrK(SOy)s *
12H>0O 0.055, Sucrose 11.804

g) Samyang genecs Co.

h) Sigma Chemical Co., USA

1) Jeju o’sulloc museum
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HEo BAdE 200 @ AHgstel F uwEo R Aaser HDL-2¢2Hg

2 EYAld 200 plE Hal vortexsteo], 103 ®A]3E A2 1000 x goll A 10¥3F
44 23 ¥ A4S 50 wE 7HAL E4 8. 47 enzymatic reagentE
15 mA ¥ § 37 C water bathol A FZd2H &3 HDL-Zel 28 =2 58
, TAALLS 103 v kste] BT F 2 2H =Y HDL-Zd2HE
2 500 nmolA, 283 FTAHAAWL 550 nmol A spectrophotometer® FFE=E
A skl

LDL-Z2d2HE2 48 33 92 F Zd2HE, HDL-ZH&HE a8l
ZFAAe] FAE o] &3te] ol Akl & AsbE Y
[ LDL-Cholesterol = T-cholesterol - (HDL-cholesterol + TG/5)]

(2) 2+ A" v& &4

el ZU BT FAAL] EAL Folch 579 Mg tha £4d &
gy At 7+ 22 06 g& desle] 15 ml conical tube 7o Y1 7= Z
A Z27tS W Fol 10 ml Folch solutiong %o &% ¥ &b AYF3
Whatman #1%2 o#AIZ1 & of3x® 3 FEFA49 05% H:SO0s 3 mle
Separatory funnelel ¥o] &&0°] FAvh. &€ 352 MEZF conical tubel
¥ 31 Folch solution (chloroform/methanol, 2:1, v/v)< 718t ZF#o] 10 mio]

HE2 2329t} (Figure 2). ©] &9 10 s FAAAY Ao o]&3t3dtt 10
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m FE= 500 S AMEE tubedd Hol sk ¥ e A9 A2AA AA Ax
5

v O
R

0 ¢ Triton X-100/ chloroform solution (1/1, v/v)< #H7}8lo] vortex
3Fal ©hA] chloroform 450 wl< 9o F 500 w7} A 812 ste] thA] vortex 3f
Atk o] &4 10 wE FF FH2dHE SAst=d ol &3tk

7

LI

—_—

ZH=EHEY SAAY T4 A FEY 10 s A2dA A AxA

2 enzymatic reagent(ASAN pharmaceutical Co., Ltd, Korea) 1.5 mlE i 37
C water batholA 10% b #j<Fste] HAAI7l & ZFE2HE2 500 nmoll A,

Aot (Figure 2)
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Liver tissue 06 g

Slice liver thin with scissors

!

Leave in 10 m¢{ Folch solution overnight.
Folch solution : MeOH:CHCl; (1:2)

!
Filter the following day by gravity filtration using Whatman #1
!
Mix with 3 m¢ Acidified water(0.5% H>SOs in H20)
l
Separate phases using a separatory funnel. Keep the lower phase.
!
Adjust the volume of the lower phase to 10 m¢{ with Folch
< A
Take an aliquot of 10 500 ¢ overnight at room
temperature
| l
Addition 50 ¢ Triton X-100
Addition 1.5 m¢ color )
/ chloroform solution
reagent
(1/1, v/v)
J J
Incubation at 37 C water y A
bath for 10min Addition 450 uf chloroform
l !
Spectrophotometer at 550 nm Take an aliquot of 10 wl
J
Addition 1.5 ml color
reagent
J
Incubation at 37 C water
bath for 10min
!
Spectrophotometer at 500 nm
[543 A4} analysis] [Total-Zd 2~ H & analysis]

Figure 2. Analytical scheme of total cholesterol and triglyceride

in the liver.
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I
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=
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I
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7
=
o
S.
=N
=2
i)
ofL
ol
ol
i
oz
ro
=
o
rJ
ol
ol
3@ L
v
B\
o
flo

AlgdEa Mz 7zt7] @) color quenchings 43 A2 4 9dE %S on)
A B3t 02 g o= A" 3. ZF Al&E 0.2 gol scintillation cocktail
(SCINT - A XF, Packard) 20 m¢S scintillation vialdl] o] & EE511, FE3)
THUEE J2oA 39 ¢t B#e F Liquid scintillation counter (Packard
2700PR)E o] &3t S48t &% Mg R FAYHESCRILE BA

&t At

HE FA &4 HA23517] 98] Bouin's solutione] 113, AHE 22 a9
g3l FEFAE o]&d paraffin FEFAES AAH FHgH EES TE

o)
microtomes ©]-&3te] F X T FAo FUHS 5 ~ 7 m FAHAZ AA I

B) 8423 % (Whole blood platelet aggregation)

42387 AdS o] 83 impedance WO E  Chronolog Platelet
Aggregometer (Chronolog 500-CA, Havertown, Pa)E ©o]&3dto] =A%}
N A AdE 250 s 750wt BelAH A AT (0.9% NaChzE S| AIA (1:4)
2% FE 200,000/ = FZAI F 20 w9 1 mM ADP (adenosine
diphosphate) & %o #HE &% 20 uMe] A 3o S FEstyow, 33

wEe JEAE AHgsar

Whole blood platelet aggregation< 552 o] we} o] A4Udd F7)
of MIgA= Aol YElUE 7143 (impedance)l FoS 43 WY
=

, recorder responseZ 20 2¢] H A impedance gaing Fo] & Aot} o]

s

PR A AL ARGl Fol v e Yo EA M FYstnz
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A48T 88 At Buckingham®™el W& Fusted Atk Ad 7o
2388 vy Ay dAS HE A 200 w0 WA Phosphate Buffered Saline
(PBS, pH 74) 5 mtoll F4FAIZIt}. PBS+E phosphate buffer (0.1M NaxHPOy,,
0.02M HCDS 0.89% NaCles FHo= Egste] Azxst. PBSo #akbazl
|HE 1,200 x goll A 1027F 94 st 4FdS MY o5, 484 F
S Al 5 mee] PBSE el EAAIZIG. 5 JHe] Aol ZH7] 4 meé PBS9

ZR4E W g 49T B9 1wy Yol EREL IS ® F 37 C

gh?

(7) 38 +9 Na-leak =74

7h AE T AAg

AEE 1000 x gol A 10&7F YA AlA plasmao}l buffy coatES 7ot}
AEF+E 50 ml Conical tubedll theF 581€] cold isotonic choline chloride
washing solution (CWS, 150 mM choline chloride, 10 mM Tris—4-
morpholinopropane sulfonic acid (MOPS) 4C pH 74 )& Y3 3] ¢ o
2 EEolF ¥ thA] 1000 x gollAl 10&7F dAldE] A7l & AESds HRoh
ol#gA CWS = bWl whEejA A5 HolEr vpx 9 AFds e § 4
4 pellets CWS 2 3]A18}o] hematocrit gk°] 40 ~ 50%7} A %
A 83 hematocrit#hs =430 o] A FE&AS intracllular Na, Na-leak =

goll Ak-g-313A
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L}, Intracellular Na =4

AT g8 50 W= 5 mle 0.02% acationox (metal free detergent, Scientific

(o3

Product, USA)& ¥ Ao=2 AdFUY9 Na &% (intracellular Na) #t= A4k
371 98kl YAEF4 =4 (atomic absorption spectrophotometer, AAG6701F

Shimazu Corporation, Japan)< ©]-83t% Na =& =439t

t}. Na-leak 574

Na-leak< Na-K ATPase(ouabain)®t Na-K cotransport(furosemide) = 4- €
Na effluxE 2FeHst AejoA] S} Nads 5538+ 292 Radical A EZE
2,2’ —azobis (2-amidino-propane) dihydrochloride (AAPH)E A glgt &9}
Intactdt A& F2HE ZYue e Nado xfolg #gtr}

AAPHE F8A02M AEY ¢to g E0j7bA Peroxyl radical(AOO )S A
date] HATY AWTHS N AA AEHe] E4e st Ao,
Intactd Ao nd AAPHE HZ® AP+ Naleak = ZF7het
(Figure 3)

Hematocrits 543 A&+ &4 15 mlE 7 7 30 9 1 mM AAPHZH 7}t
H medium 4 (150 mM choline chloride, 10 mM glucose, 1 mM ouabain, 1
mM furosemide, 10 mM Tris-MOPS 37 C pH 7.4)¢} AAPH7} H7IE A &
medium 4 ° ¥o] 42 F 10709 test tubeo] L EA EHiste] 0, 10, 20, 30,
408 +A o2 37 T shaking water bathol| Al w]%3dte], =4 & £og A
Na effluxE T9AZ F, 4 CTolA H4 Fgste] FFdS £85%th Na
leak 2 g2 @5 = T BE medium?} test tubess G5 ol B

2ld JEd2 Na X+ atomic absorption spectrophotometer (AA6701F
Shimadzu Corporation, Japan)< ©|-&3sle] S43R 3L 7]&7] (Na pg/ ml/ min)
= 3 3 AAPHE A3k 879 Intactdt A F25EH S22 Naol 7]
&7 gkel Aol Z olefe}t o] Tt

_17_



a
il
-
ofo
12

A

[Na ug/ml] [60 min] [umole] [31.5-(1.5xHCT)]
x x x = Na mmole/ ¢ rbc/hr
[min] [hr] [23 pgl [1.5xHCT]

Intracelluar Na :

[ Na pgl [umole] [101]
x x = Na mmole/ ¢ rhc
[m¢] [23 ugl [HCT]
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AAPH

N +
Na .- Na
@ AOO
. o
PASSIVE Na Peroxyl radical OUABAIN
TRANSPORT
Na-K PUMP

Na
COTRANSPORT

Na® K' Na-K
COTRANSPORT

Figure 3. Model of The Mechanism of AAPH Induced Na-Leak in
Red Blood Cell
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(8) &% TBARS =4
8% TBARS (Thiobarbituric Acid Reactive Substance) &< YagiVe] 1
MG o] gty =AU Ao 0.1 me /12N 32 4 mesd 10%

phosphotungstic acid 05 m(ES ¥l 583F W3 & 1200 x gollA 107 ¥

_%

acid 0.3 mE ¥aL floF 22 AAFS thA] g W wkESIT. o #A F o
A HAEo F7F59 Thiobarbituric acid (TBA) reagentE 7}sle] & 42 &
TS T 95TolA 1AIZE §hEAIZ T o 7)o n-butanols 7hste] 4
1200 x golA 15%3F AR & AFTAE FHAsdd 1144
tetramethoxypropanes X890z 3l S 9= TBARSYS
Spectrofluorometer (Kontron Instruments SFM-25)% excitation 515 nm,

emission 553 nmol A A& 3

3. SAXSYHE

B Ay SAA= Hvy ZTeHAER BAHNT, A AH{ELS one-way

ANOVAE Atgsle] EAsglow, 5% FFoA 927 95 W Duncan
g

multiple range testell sl z} A
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m. Ad 23 2 &

1. SSHE. HolusE. Holgs 2 23T F Ay

A FEe H dd =A% (Average daily gain, ADG), Hi I 20| A
H = (Average daily feed intake, ADFI), 2]o] & & (Feed efficiency ratio, FER)
9 7H/AFE FAY (Liver weight /Body weight ratio, L.W/B.W ratio):
(Table 2) ol A|A= A},

AFATS e ol 213 g o2 FdsH AFENeH, AjYelE 3 2

T ZF o H A 2ol AdFHZADFDE 1580 ¢ 02 RE o dafA B
Zo] Aol7t AF YA HEAFL gzt vlEA, S35 HFHs 2 2w

oz
S veh 5 3520 49§49 AolE BT (<005). wEkA Aol
& WA make] A3 Aol ol AFHa Fuiwte] st 7)o
& 4 g

AFol tEt 7re] FA ¥ (LW/MBW ratios %3 FZZoA 714 v
ek o} §-o) F o) A= gttt

watel AFEHe] Bl dEA Be AFANSe] Buwa gy mx
E 283 FAT AREd JoAA AFTE FFA, HS Ve dol oy A4
Zap AQure] Asl7 Z4E AT wak 4% =aEUS M A7 S22

A A AA T Aol dF ] ol Aol Ao, ATTIEET Aol &S0



g G A et B9y Ages §a8 A7 A%E B9k Kazutoshis !
< HATEE 1%, 2%, 4%=2 Aol wigste] 165 A A3} 2%, 4%
oM AT S7kek 5 W Az o] dASHA AA AL, 4% Aol AT
AAlZ QI ATHEATH, 2%aolM = Aol F Fe Wt glo] AlTol Ha
stttk 3 AFTSr ddS AuEgks w 2%aS 8FAH, 4% 453

RE HEEH FoH AolE melwA AFol pastart WA gey 579

ATl E 5% =2 EEAol o3 AT FUHES FoHom SO,
5% FEETE et vse AFE 1A Sano TVl oshH F o)A
2k FEES FAAS W AT 54 ol ATEH 2 Al FEFS 7
22 ¢k9kt}. Tonooka S5& 35%¢ =32} cateching 3 F o] HHA7 30Y &
o] AFo] hExra BT} FoH oz kokor} 29 catechin H7FE 37 L7 AFS
e Brole dxad Aol7h gldar, =2k AH7F ATl vA= FF2 H7t
g3 713e] met vE2A Yehue oR Basith

ol Atz ws) ZZ 3.4%, 6.2%, 6.5% Als ol Yobial, HAF Xk gt
0.5%, 1%, 2%, 4% H7kolA 242y vzt Hls) 5.7%, 9.8%, 23.1%, 25.7%9]
55 Aol gastdlar, ©@stE tiakel wdol = A4 a-amylased &
AYA sHAME A7 FAY £ F=
Ass YEtlAaL, lipase® AFo= 2-49 53 dAlss B F3U

Gupta $7¢ =9 3u9t 7= catechin AEE= A9 stglon, o3

m{u
©
=
o
=
Cﬂ
=
ol
i—ﬂ
_1

_‘

o)
12

o,
M
i
o,
M
S
lo
Q
3
=
Q
w
D
=3
)
w
D
1o,
o
X
O
>
%
_O‘L
i
o
-y
oy
o
_E‘
N
%
Lo
b~
oy

o} ToA= A% BRd AHAY A% gz gujwk g3t 9o
Dulloo 9% 3t Ao %3 catechin® 7}# Qo] 43248 E3)
BAAAS AF nEZSgolr) We ZMAMS A A I S ZI)A]

!
A0H, Chooe] A= mAMAelE AT Aol FAX Gz azk
A

74 F&A (B-adrenoceptor)®] @& &3 4 TS FAHSNAES W, HAF=

B AT A4S odA avEs F7hekAnh Dulloos ™ A7 4E gl

Al wl AAbekc EGCG(90 mg)el ZFI1(50 mg)e]l e =3 F2&5& HF 8
Al ko] 24213 ¥ caffeine (50 mg) %=+ placebool H]3] o4 =
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o7 =7}, 1 o]fE catechol-O-methyltransferase®] ZA A &3¢}
Hapeh FhEIRl ] A bl ola wAAF e A=S AAste] d 2
7N Aer Bt webAd sxks wAAlAd FEAY E4s SUHAA 2
A2 A o o] AR HALE FAATIA HaL, TGS &iel)

QAME GALS STHA7IA HBR As Uy A &u7E F7hEo] Fu|vke] &

=

B2} ki s
=
[e)

N =
v wae] 22249 cateching T AW AR50 At F4E A4
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Table 2. Effects of green tea powder or green tea extract on growth rate and feed intake.

Control Green tea powder Green tea extract
Initial B.W(g) 213.3+11.1 213.1+11.2 213.1+12.1
Final B.W(g)* 316.1+18.7% 305.1+23.6% 298.7+8.4°
ADG(g/d)"** 3.7+0.3% 3.3+0.7%" 3.0+0.2°
ADFI(g/d)? 15.846.2 15.846.3 15.846.8
FER(g/d)¥* 0.22+0.09% 0.2+0.04% 0.19+0.01°
L.W/B.W(%)? 4.4+0.2 4.5+0.4 4.1+0.5
1) ADG : Average daily gain 2) ADFI : Average daily feed intake
3) FER : Feed Efficiency Ratio 4) LW/B.W : Liver wight / Body weight ratio

Values are means + SD of 10 rats.
#xValues in the same row not sharing the same superscript differ (p<0.05)

*Values in the same row not sharing the same superscript differ (p<0.1)

_24_



Z. €82 & SA2HS. LIL-Sd2HS, WL-SA2HS % SYAY

ofp ol R oW wm W o o W T T T o4 W E w oA
Nk B o o . W o} om TR S omp A TR oz ®m My 3K
¢ HE e E b _xw X 2 Lwmooqpx ok
= o T @aawm P oy B0
T P e R
fo _Laoﬂ%M%%%}ﬁ = = 4 X o S0 S
7o ﬁoﬁwW1ﬁ%__ﬂM %%m@ﬂ%%w&_zg
X X [ _gpionmli) noe Pl © _
Nfo o_LWWﬂﬂN .ﬁﬂumwﬂﬂm?mma %HZT
. oo W E T o S 2 A ook T T T M
Ul R Wy, o A = i
ks ]%b})qux»mM/mDeEX_zT T Al TRT
T R 3Ef8T¥zafliwmelgrE Ry
9 FOoRSSFEB oo T S gk T g moww
iE ﬂmﬁ Ow ﬂ_AuO Oﬁ L (D\A ‘m_i ,_Lm.o OW \MM M‘IM L ﬂ_mo Z,.* ,Nﬁl _Z.#O \%Al ‘Nﬂ
0 %rﬁaeiﬂrw,ﬁoﬁwbﬂmaaam/ﬂm%u.%%
PN R i ~ o & ~ X
m Hr alpl WL N % ay & o Mﬂ_ = R &+ o R oP ER
R = W Gt W = i jod K oy K S < 0l wt 7ol B i B No
i — W Ny = w8 = N T M .
woo= T o =00 W T AR PLT RN R o o BE
I S B L R T TR S B
Al Tk . ® R x w 87 7 N
- ARG G o oo B oo B % o
it AT G O S, R E B oo o o
.,L = T o e Ey = ST - e m/u 0©
a IR T B R = o I T T s T
Lﬂr.ﬁowbtﬁﬂmﬂﬁ%/ﬂ?ﬂ%,‘W%owmf%
- ool ) fe?” 8 i ] &
glmmmﬂbﬂwr%ﬂhﬂwomwo%%W%Wﬂ%%
H__b%%_]rovD%;thmﬂ L 8 = Ny
T F & g X U - T R | S Yy
= & e A o 2 _ " N Mo e Mo 5 T o
5 g g oo BT R R
L S R R T . - B T o . M
#o>%maim%ﬂm%iﬁ%m%%ﬂmﬂm T T
N o mp BT wE M 28 % ®m o, B i %
s o w X% ow 90w &3 = 7 L e o o
g% G WO oW L Y T oS W R 2 o
B ® %N T ook ok & T T S
~ E A4 T h A T O T o s A T A ) A

ol HDL-Z 4
H9ow LDL-Z

[e)

U=y

2 39 3

o

A~ =
TTX

AR AL
- 25 -

o AFAME =4 FEHE 1%

F

R s

| 2~
A

==
=

-

o A

=
=

Helomw, HDL-

« 51)

o

=

ZF =9 2

ZE
= YEh ® A7asel A n)

olidd
=

3

}

-
o
pA



T
N ]
B =) 0 s
) = < w
0 = ' X
™ % %L g Ar L W 3
N Mo %u = =y
o o 5 i A w W o
,_.__mo ﬂ = Eru M_OI _&o —_— fH m %’
1Y U.._ - iy Ef ,ﬁ = =)
RO fry < o ) W =y N [S) ©O o o
T ® R x = & % o
B (= e _ X N TS ol i 3 9
%ax Mémﬂ% I ﬂﬂ%mmn
miaauf o Ewﬁﬂmjﬂmzuw
Mo X, i SN = T 0 Ny < ay %0 S £ fo T 1 o~
gy e = ° N N = B o AROA >, T il =
33 g ESZOO o g;@iﬂ 5 E
= = ! O < — _ W o
uran%ﬂ mﬂ&ﬂ%WﬂoﬂMﬂm“ﬂ&rﬂl %Eﬁ&ﬂ%
= = | = | ~ o K" 4 H N T o == Ty 0 = o X o T
ih J e < A go X il s 'S - e K= T | X 5.
= 0w m@? LT zﬂg,nw_ﬂ1m T o= N =
by J oo = g B i Z € (o) by - < 5 <, 2 Mo My M wm G H
4w ow %Eiiw;;H > LT
X PG A — o HAr a 9 = K s . ol - e B Mo ™ —~ -
;Neu% r o - Z) o A B % mM7ﬂ.@
oy N ) T —_~— my = i nH ) T R = 5 A x° Yo O i
o) OT H T ,UI Mu = 1‘% _ﬁ L3 = e E — 0 il ! 0 T
—_— )O o X ‘Ui ‘>A| -~ ui O_W oR = O_ OM = £ = ,IE o A l_ﬁl R it O
o 7 i1qz %rm@awwAaaﬂ m,Hz_;@
Jﬂ_ Eo o) i w ‘_nl/l Zl _,_1 1;1_ o HL ~O E) NF ,ﬁ oo w _wuu o Mo i_r o# e
< Bw o ~ M n) T O i s m o M= N il =~ 1f 0 N M .
. = <@ n B o] © " W = Dy & = R oy WA Ny N % Az A" Y
_xﬂgz WOALHdVL%»% mog_ioé - G
i il o] o g i o = ~ Q T ol ) o o g Mmooor ny i)
mﬁjud, w = Bﬂ%%ﬂaaﬂ 11rv_ mm.mﬁﬂr.h}g& -
3 =0 T = ® w0 { = > za ol ) o Po 9 [} = F 5 % X b = oy
= % ! o ul gy R " & g S g 3 ol B 5 Ar T oy
T oo = S iod K == © 0 — S ~ mo
oy d N Z s o % N 8 o] | = 570 ® ol — <] = %
=& xmogewmw%L@wm%ﬂc%zK.aixg
ﬂamMmmmoamummth4%wa £ ﬁawoﬂim,mﬁeig@
i Ak i o o — %ﬂ 9] ‘o i o~ Ve Aﬁ )| oy a” 0| e nH & ) ) N Nl Me
Wy TR o T oo - o oS ol X g = ) W - Ny w8 o =
X W ool Z.E .ﬁ Mo N L o fn EE HT_ = WK ~ w m _ﬁ o =o ,Ero
E.:c ‘D' _.AE 71_ o m —_ ‘mﬂ —_ ~o ~o C:* ) ﬂ_TW JﬂJEI ‘% H yAO
ZI s — N o T 0 & X EE ,.L 1;‘_ o — O o) ,I.Vu
oy OE X LAI — ,_lﬂ_,I i_v H]o m: B} Zﬁ s fe) ﬂ_OI Dau& dl o ﬂ - =
07 . _— O —
= o W m ) X w = of A m < K i = _ma o)
.LLw o3 = g o %Hura i N
© o < | = S T ) —_ W X 3 iy
= ﬁauﬂfiwonf
7o S 5 ol T 35 = S %
T @) ) - e N X0 Ho
- = o BT ™ w to s
22 e mruiggog
P 4 F w o ® ol
d_ﬂ OC Zl _ . ﬂ
b oz % B
T X! X
~ M 5
[y

- 26 -



Table 3. Effects of green tea powder or green tea extract on plasma cholesterol and triglyceride content

in rats.

Control Green tea powder Green tea extract
Plasma (mg/ml)
Total-Cholesterol 199.4 + 52.7 185.1+47.1 186.7+42.3
LDL-Cholesterol 159.3+35.5 140.6+29.5 148.8+43.4
HDL-Cholesterol” 25.1+2.9° 31.9+3.9° 26.7+4.3%
Triglyceride™ 74.9+11.8° 62.7+12.9% 55.7+11.4°

Values are means + SD of 10 rats.
#xValues in the same row not sharing the same superscript differ (p<0.01)

*Values in the same row not sharing the same superscript differ (p<0.05)
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Table 4. Effects of green tea powder or green tea extract on liver cholesterol and triglyceride content

in rats.

Control Green tea powder Green tea extract
Liver (mg/g)
Total-Cholesterol 33.315.7 30.9£5.0 31.27.0
Triglyceride” 18.9+4.9° 7.1%1.5° 7.8+1.6"

Values are means + SD of 10 rats.

*Values in the same row not sharing the same superscript differ (p<0.01)
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Table 5. Comparison of dietary 4C—cholesterol excretion between green tea powder and green tea extract

Control Green tea powder Green tea extract
Total-Feces” 9.5%0.8 9.6x0.7 9.6+1.3
Excretion(%)” 8.9+0.6" 9.5+1.4° 31.5+7.0%
Excretion(mg/50mg)”” 4.4+0.3 4.7+0.7° 15.7+3.5"

1)Average daily fecal weight after air dry, expressed in gram.
2)Percent of total C-isotope excreted for 6 days after ingestion of 0.2uCi “C-Cholesterol
Values are means + SD of 4 rats.

*Values in the same row not sharing the same superscript differ (p<0.01)

_33_



o —&— Control
%10

——Green tea powder
—&— Green tea extract
8 [
6 L
4
2 L
0

1 2 3 4 5 6 Day

Figure 4. Daily excretion of radioactivity following 14C—cholesterol feeding (%6 of in take)

_34_




5 ¢ W SS9 =5 &4F

N OE X o T M W oo W o ® B Ow AN Fwow ox
iﬁ%ﬁfrmﬁﬂnﬂi% (AR Noo ' B E M A
._l = ) lar. ’ s
I E wx st m g g 2 TEFgT BT a0 gwo
RO S I | A T = o= ¥ = T NN
dr o+ N X . . om w0 o T i "o Mo o W
o MR B R N w o= o . i wm X o
~ ~~ —_ f T ~ 1o 0
S T NS O R TR S -
B D o Iy my . N 2o 5% Bl jm Hr B Mo N = 7 —~ X
o yo < © Wﬂ N = X T & : = = iy m,l
= = <N R r G T B ¥ 7 P ™ !
i — o o = T o o Wom e ) il £ o
< ) %ﬂ_ N t o T wﬂ ;om T 4 o] .
- = T ! - < T
F Il FLErREE SR3i faivis
G R T T Eog TN T = s D s Lw g
= B ow N 03 =N o= o o Bl W RONE ) ﬁm A ~ 1_orL T mﬁ
e J f —_— L ~— =l
Oy A o ﬂ 3 o oY wxr = B Do - wu 7o A
5 o o ww BT A\ o .
e % =3 O\ ; : T
ETEIL 35z TEISHFErg s
M~ T U 5 =0 ® 9 R S T
VT " N ooy = g o | =N A Y e = =° 10
P A R am@%wﬂqu4A
I,NM = ﬁ ,D! A | wi = o 3 X = o} N o wg_OI JIL B 3 ol ﬂ,ﬂ_ H
~ ~ - — L / B _L )
W T g o7 oo M e o T g B
o e 2 L § w0 % £ ,oﬂ i Wz o))
B m oy N2 A o o Wl m B W
T 0 i oK iy °© T
R AN i A - S i O W R
i I xR A FF T L MA"ELE N ke o 2 ow
CUNEG RN ‘Hor Oﬁ HT ~ ,ul ‘ul = |mo N N o} Lﬁ C —~
do XM Y = oas T X 4 g X B I
4o S8 VMo ® 8N %Dy
DR N OEE g CE o e s 5 X TN
cU - oo B W S B = G
GO - IR § B 2 29 T
N o TR oox % oo Mo M w Eog o 008 5 W
D S o o A Ey T ow R
R o . o Y T T oo TG OO W = o R
~ = = <
M <~ B o B R % 2 X T X W T T N ™ om

-

R

714l
)21}

ol
=

q =l

Fa 45 A)

o

%

=71
g =HE "ot

2o

&
=
S|
|
=

_35_

7

}

e}
pad

smooth muscle cellol] x| &o] =

-

s

$-of]

o
T

FA %™ -FU mononuclear cell©]

Oil red O
atherosclerotic plaque®} A}



|
%
9/]
=

sl
3
=

==
=
o)

3l
=7
o

’

=
ol
=4

H}

o elel A

New Zealand White rabbits®] =i
AN N

LA
= 92)
atheromatous
Uk

],
o

125
78

&}

S

AT YE

< foam cell©]

ok

T

ol
-
5]
o
<

+ New Zealand White rabbits

p 84

fatty streak lesion©]

Ul
Oé}\“
o]

T

-
=

8

3

il
<k}

o] o Foll A
2] o
catechin®|

1
o]

9
yul

]

I
o

)

Pz
&

= 91)
ghatel 414
;(] A

o

=
)
ol
T1

Az e
=

44
vetWlew, Oil red O

quxﬂ

2 %)

=

[¢)
=

=

°l
g A
FEHA ggot wael vF T4

ol o
Al
2]
=

iaal

T

)
pad

A E

o] W¥xo]l AZ . Faia
2 Ho}

==A

s

oo 19 =3

olE A3
ol ¢F& Qil red O

=

o

]

A
-

]

1 =
A
a

T
s

of i}
=
105

Ik
o o) £

o A% dEY Wel Ade] FAH Aoz AT A5

W uFAHE Aol ALE

2~
R
plaques

=
=
. I
Ea
=
S

o)

w = T o p T 7 T me oW A
N " <] aw_ ﬂ eaRES OP E T O T
= — Ta
S i mrsEas® FIzTg
Foa oy TS L2 R
BT i w ok S o Mo ow g
% ) 1o _— —_— 03
N MR % Yo =5 - W T ﬂoxr WL T um K l
=0 T — N o
D T T T s B
e fzli.Il PERIZ
0) o ~
oW R 7“ S I LY A e
T H o 20 8 &
T e . 5 M GO G
~ BR o X ®oo— 0l b 3 N
o B W o R SN -
o) T a = 9 B BT
ﬂﬂ%ﬂ@.mtﬂﬂﬂ% R s
=L\ B RS e R
Y\ Ho < B O e
o= A\ oy o) m &= 0 — i3
~n ) = = — < 0 > o= XU
[ inhmew= '8 LY EY WM T OE D
T B B ol i Y - s M iy
J J o
T B NS ke RS
g B S o B B "o a@ﬂ%
T ode = F oo 2 Wy, R ST 3w
Il X ™~ v
Tedszagrzy wEg”t
2 g o O S HoO®2 R
R S PR g ME T
= % 3 T e - R
R R R S ML 5
W NN 7 ¥ oo B Yo B w T
5,0 wt ‘MO m = ﬂe O#E ;&H ) JIL ,UI ML = rm @E
N B o AP T O o B
= N BN W T MO v oK R R 9
o XH ) U TR
g M Ex ™o BNy 2"
T N W o o W % X KW oy
T T W o B N HOAT o o o X

_36_



k!

Hof epdo

s

foamy cell®] centrilobular regions®l| =

ool Aol & w aZ |

3 A

A
o~

3} A

Ao 23, we AWl A% 2osHEg FAATS A

A # o)A

i~
o
0

A7t wol o]

Eis

HAok & Zlo|t

_37_



Control

A/ A/

Green tea powder

Green tea extract
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Table 6. Effects of green tea powder or green tea extract on platelet aggregation

Control Green tea powder Green tea extract
Maximum (2)V 7.9+3.6 7.4+2.2 7.2+1.4
Initial Slope(2/min)? 7.8+1.9 7.4+1.6 7.4+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.
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Table 7. Effects of green tea powder or green tea extract on erthrocyte hemolysis

Control Green tea powder Green tea extract
Hematocrit(%) 44.3£5.0 43.7+£3.4 43.4+2.4
Hemolysis(%)* 12.8+1.6 10.3+1.1° 11.3+1.6%

Values are means + SD of 10 rats.

*Values in the same row not sharing the same superscript differ (p<0.01)
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Table 8. Effects of green tea powder or green tea extract on Na-leak in erythrocyte

Control Green tea powder Green tea extract
Intracellular Na* 2.5£0.5 2.6£0.4 2.81£0.6
Na-Leak?* 0.33+0.07° 0.15+0.06" 0.18+0.09"

DIntracellular Na ; upper values are for intact red blood cells. (Na mmole / rbc)
2)Na-Leak is Na efflux through passive sodium channel in intact red blood cells. (Na mmole /I rbe/hr)

Values are means + SD of 7 rats.
*Values in the same row not sharing the same superscript differ (p<0.01)
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Table 9. Effects of green tea powder or green tea extract on TBARS levels

Control Green tea powder Green tea extract

TBARS(umole/ 1 )* 0.41+0.032 0.38+0.03%* 0.38+0.01°

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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