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Abstract

Effects of ovariectomy or feeding green tea or Sasa borealis
bamboo after ovariectomy on plasma lipids, platelet aggregation,

erythrocyte Na efflux and bone density in rats

Sung-Hee Ryou
Department of Food Science and Nutrition, Graduate School

Cheju National University, Jeju, Korea

Metabolic  disorders following menopause are manifested in  some
cardiovascular complications as well as weight gain and osteoporosis. This
study was purposed to investigate such disorders following ovariectomy and
the preventive effects of Sasa borealis bamboo and green tea using the
parameters of erythrocyte membrane Na efflux, platelet aggregation, plasma
and liver lipids and bone density in rat model.

Thirty female rats were ovariectomized (OVX) and ten female rats were
sham-operated at age of 6 weeks and divided into four groups at age of 10
weeks for four weeks feeding on the experiment diets; control diet for
sham-control and OVX-control, 109 bamboo powder for OVX-bamboo and
109 green tea powder for OVX-green tea. The final body weight was higher
(p<0.01) in OVX-control than in sham-control and lower (p<0.01) in
OVX-green tea than in OVX-control. Plasma HDL-cholesterol level was
lower (p<0.01) in OVX-control and OVX-bamboo than in sham-control,

showing no difference in total cholesterol. Plasma triglyceride level in of



OVX-green tea was lower (p<0.0l) than that in sham-control or
OVX-control. Liver triglyceride content in OVX-control was higher (p<0.01)
than that in sham-control, meanwhile liver triglyceride content in OVX-green
tea was lower (p<0.01) than that in OVX-control or OVX-bamboo. Platelet
aggregation at both maximum and initial slope tended to be lower in
OVX-control tended to sham-control, but without significance at p<0.05.
Na-K ATPase activity was higer (p<0.01), whereas Na-K cotransport was
lower (p<0.01) in OVX-control than in sham-control. Na-K ATPase activity
in OVX-green tea was lower (p<0.01) than in OVX-control, but Na-K
cotransport in OVX-bamboo and OVX-green tea was higer (p<0.05) than that
in OVX-control. Bone density in OVX-control was lower (p<0.05) than that
in sham-control, but feeding bamboo and green tea alleviated the reduced
bone density to some extent.

The present study showed that ovariectomy increased body weight gain and
liver triglyceride level, but feeding green tea decreased body weight gain and

liver triglyceride level in ovariectomized rats.
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d
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Table 1. Composition of experimental diets (%)

Ingredient Control? Sasbinblgggalis Green tea
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 35 35
Sucrose” 20.0 20.0 20.0
Corn starch®’ 40 35 35
Cellulose” 5 0
Sasa borealis powder 0 10
Green tea extract 0 0 10

Total (%) 100.0 100.0 100.0

a) Teklad, Harlan Madison WI, USA

b) Samlip Yugi Co.

¢) Jeil Jedang Co.

d) Junsei Chemical Co., Ltd.

e)Vitamin mixture(mg/100g) : Thiamine HCl 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.
Biz 0.1, Vit. A 80.0, Vit. E 2000.0, Vit. D3 0.25, Vit. K 0.5, Sucrose 99247.15

f) Mineral mixtuer(g/100g) @ CaHPO4 50.0, NaCl 7.4, Ks;CsHsO7 - HO 22.0, KuSO4 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, KIO; 0.001, Na:SeOs - 5H.O
0.001, CrK(SO4)s -+ 12H:0 0.055, Sucrose 11.804

g) Samyang Genex Co.

h) Sigma Chemical Co., USA

_13_



2) Aol AAFIN AT B HolEE

Aol AAFL A AT Aol %

T

Lo,
!
=
2
X

2 Aol FAE W go=
AR, AT AoldHR Qg A A AFHsE 947 Adte] A5
IAIZE Aol Aol& AAZ £ o]F with wiw & AFte] S5 Ao &
& [FER, Food Efficiency Ratio ; weight gain/ food intake]> A543 2ol of
g 54 (ADG/ADFDE Y= Aoz o Ag7|gte] e Aibstsivt,

55X
o mElgde] 22 AHE o] dF=A7]Q Barometer (Infopia Co.,

Korea)2 AF&3}o] 13 13 d3< =435 ¢
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2. g

[|9.

i

1) /\]E/\w
(1) A 27 2 3 A7 A=

A7 5 A 16 AIZHE DA A7) 3L ether® v AIZ] $ heparin®] &

2

%+ vacuum tubedl cardiac puncture WHOE HHS AHATE v
A% Na-leak, Z12]3l hematocrit 42> AP FA] Aoz HAHJL.

A gl e 1000xgll A 1583 94 Relste] gg Rt
7}

HDL-Zd = E, ST #4< 98 -20C J5ae] Bassdn
Q.

=)

Hematocriti= heparin®] E9¢] U+ capillary tubeE A}-&3

AEZ 72 3000xgoll A 1587 dAS AAEHE & =A<

2) AN B

S|

(D) €2 A4 v= &4

A

2ZY~HE, HDL-ZY 28 E, 281 FAAYe] JEAZFEAE enzyme
assay kit (ASAN Pharmaceutical Co., Ltd, Korea)Z A}€3tdtt EZFd 2=
I FARAA EAdE 4 10 pls AR&skal, HDL-Fd ~H =9 &4+ 200
e AHgste] F ko g Xgsiglon], HDL-Z#H 2HES Al 200 u
£ Y3 vortexsto], 103 WA AS 1000xgol Al 1027F 94 FEg & 45
M 50uE 7HA 2L B E A 22 Color reagent (ASAN Pharmaceutical Co.,
Ltd, Korea)E 15ml% ¥ il 37C water batholA ZZd 28 &3 HDL-ZF# X~
HE FAC A= 51, A BAdAE 102 F s Fste] SR T
Zd28HE% HDL-ZH2HE2 500 nmolA, FTAAAES 550 nmelA
spectrophotometer (Shimadzu Co., Japan)® &3 %E =43t}

LDL-Z2d2HE2 245 T8 ¢ F=d2HE, HDL-Zd 2 E 121
FAAW] £ S o] gate]l AT AL thg g
[ LDL-Cholesterol = T-cholesterol -~ (HDL-cholesterol + TG/5)]
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(2) 8% glucose &% 4
4 glucosed] AEAZFEA = enzyme assay kit(ASAN Pharamaceutical
Co., Ltd, Korea)E& AF&3ttt 83 10 fE A3t F wtE oz A3Psdr)

Color reagent (ASAN Pharmaceutical Co., Ltd, Korea)& 15 ml® Y i 377

@

water batholl A 5&3F TAAIZl 3 500 nmoll 4] spectrophotometer= &3 %=

2/1, v/V)17 2 ml 7S ¥ 22727 (tissue homogenizer) 2 5% b
A3tete], 1000xgoll Al 102 2+ A stdar, FdU2dHEd FAALS T
sl e =9l chloroform%S ¥4l o] &3t

T ZU2HE SAHS A 5 500 WS F 3] clean bench 3holl Al 24
AZF A A xe & 50 w0 Triton X-100/ chloroform mixture (1/1, v/v)S #
7}8ke] vortexdtdth. o] = 450 wl chloroform e & 3]Alsle] & 500 w7} = A
3 & oA vortexdt T Al tubeol] 10 W= FH3F] clean benchdlell A A A
%3}3l, enzymatic reagent (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 m& %
I 37C water batholA 5% 2+ wkSAzion I ZFHAHEL vp/x =
500 nmol Al spectrophotometer® &3 =S =431, F whEo 2 A A}

B FAAAY 45 HellA et 10 = clean benchskoll A 24413 A

x5k, 50 W eSS 7Fste] &SA1Zl & vortexdFAtE ol 7]e] 1.5 ml color

et

reagent (ASAN Pharmaceutical Co., Ltd, Korea)& % il 37C water bathol A

1038 7+ wjekste]l A7l 3 550 nmoll A F3 =S A9 (Figure 3).
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Liver tissue 1 g

!

Addition of 6 ml
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 u¢ chloroform fraction

!

Leave on clean bench to dry

!

Addition of 50 ¢ methanol

N\
500 ul chloroform fraction
J
Leave on clean bench to dry
J

)

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

Vortex

)

!

Vortex

Addition of 1.5 ml color reagent

!

Addition of 450 0 chloroform

l

|

Incubation at 37C
water bath for 10 min

Vortex

)

l

10 xf into new test tube

Spectrophotometer
at 550 nm

|

Leave on clean bench to dry

!

Addition of 1.5 ml color reagent

|

Incubation at 37C water
bath for 5 min

|

Spectrophotometer
at 500 nm

FAAT B4

Total-ZH2HE £4

Figure 2. Analytical scheme for extraction of liver lipids




4) 23 2% (blood platelet aggregation)

(3

429 $HE AL olg3 impedance WHOE  Chronolog Platelet

(¢}

Aggregometer (Chrono-Log 500-CA, Havertown, USA)Z o]&3lo] A ¥
oo AE FA B 250 ws 750 pb A A AT (0.9% NaCl, isotonic saline,
142 sIMAA, dad % 200,000/w= Z=43s & 1mM ADP (adenosine
diphosphate)E& 20 w (HZF ¥% 2 mM) 2o &3S Fxsd e, 33 HkEs)

o] FwAE A&t

Impedance®# ¢l blood platelet aggregations S5 R djo] upz} &olo] A<
H 5 709 platinum electrodes Alolo] UEUE A7 A Q)] MsE& SH5)

= WHO R recorder responseE 20 QO % impedance gaine %WFo] Ftr}. o]
e Ade B Apgetel Aol e JEel =4 doln FRne,

Bo A HA Ao iAo S-S #Fs= FHo] Ak
(5) A8 +4 Na efflux 574

7 AT A

gl 1000xgoll Al 103 YA &EEls & plasma®t buffy coatE Zdojdlt)
A€ TZ 50 ml conical tubeo] %ol tigF 52} CWS(choline chloride washing
solution) [150 mM choline chloride, 10 mM Tris-4-morpholinopropane sulfonic
acid (MOPS) 4T pH 7.4]= 13] fJoldl 2 &=+ & Al 1000xgel
A 1083 FAEE AR F AT AS R ol CWS=E ¥ wHEaiA A
75 AHojer mpAY AFdEs WY F AEA pellets CWSE 3|48

&

hematocrit ko] 40 ~ 50%<! A& olS  intracellular Na¥ %, Na-K

oli
rN'
rN'

ATPase &4 %=, Na-K cotransport ¥ Na-passive transport =7 ol AF&3}9t}.

L}, Intracellular Na =74
A &4 50 W= 5 mle 0.02% acationox (metal free detergent, Scientific
Product, USA)& ¥ Aoz AYEFUY Na &% (intracellular Na) #t= A4k

3t7] ¢ste] YAEFF A (atomic absorption spectrophotometer, AA6701F
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Shimazu Corporation, Japan)E ©]|&3}¢] Na 55 45t

T} Na-K ATPase

=rlE a5 & 7 4 mlE 40 ml9 medium 1 [70 mM MgCl,, 10 mM
Kcl, 8 mM sucrose, 10 mM glucose, 10 mM Tris-MOPS, 37C pH 7.4]1% 40
mle] medium 2 [medium 1 plus 10 mM ouabain]ol Y3, 1070 2] tubeol +ull3}
o] duplicate tube = 0, 2, 4, 6, 87+ 37C shaking water bathol| 4] ¥k Al Zit}.

O F AR dgor & effluxE T AR F, 4CdA A4 ZYste] AT
S U tubed] EEET 29S APste FoF E medium¥ tubesS S

FE J599 Na vt Y9AFHE374 (atomic absorption spectrophotom
eter, AA6701F Shimazu Corporation, Japan)ZE o] &3dle] =A% a1, WS A 7k
2 71&7] (Na pg/ml/min) o= FH olgf o] AlEA SR efflux® Nagts

& ¥ % mediumzte] #pol S Fah

2}. Na-K cotransport

=g AEF &9 7 4 mE 40 mle medium 3 [150 mM choline chloride,
1.0 mM ouabain, 10 mM glucose, 10 mM Tris-MOPS-37C, pH 7.4]3 40 mle]
medium 4 [medium 3 plus 0.3308 g/L furosemidel®l] % 31, 107§ 2] tubeol] & Hj
3}l duplicate tubed 0, 10, 20, 30, 407t 37C shaking water batholl A %
stATh WY A do® & effluxs THAIZ F, 4ToA A4 935+

AZHS T E tubed #dE oY AdS 2dst= FoF EE medium¥ tubes

wEE A5 Na v5& dAFHE37 (Atomic Absorption Spectro-
photometer, AA6701F Shimazu Co., Japan)& ©]&3}o] Z43}90 a1, v A 7hol
wE 7]€7] (Na pg/ml/min) gt Z5-E olgle] Axkd oz efflux® Nagts +

& % % mediumzte] zto]E Fabgl 00V

_19_



u}. Na-passive transport
Medium 4% efflux® Na® o Z# ouabain® Z Na-K ATPaseZ, furosemide

2 Na-K cotransportE 2F&A1 71 “JEjol A medium 42 21> Na s x=°|th

AR

Cotransport :

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

= Na mmole/ ¢ rbc - hr'?

Intracelluar Na :

[ Na pugl y [umole] 3 [101]
[m¢] [23ug] [HCT]

= Na mmole/ # rhc

A, A2F5EFUE=47] (Small Animal Bone & Body Composition
Research)$! NorlandA}¢] pDEXA Sabre (Norland Cooper Surgi Co., America)
Z2 o] &3l hE = (femur)?] F P % (bone mineral density, BMD)$ =3
(bone meneral cotent , BMC)S 4393, 2% [ (bone mineral

content: g)& FZ (bone width: em?)2o 2 i S 2&319t)
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Na*

PASSIVE Na*

PERMEABLILITY

Na*[Li*] COUNTER
TRANSPORT

Na* (Li*)

Na: K

Na*

Na*.K*-PUMP

Na* K" GO- TRANSPORT

Figure 3. Model of erythrocyte Na efflux channel
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Fom, p<0.05 3

A%

o
=

3

7A

A}

o
=

EAFEA] (One-way ANOVA)

ol 5 Duncan® A}

ZERCRS

_22_



m 49 23 3% 13

1. ddgz

OI)I

A, ddMoldFHE, Aol 28 A Z/AS FAMH|

WAEA o Fet daAHEA F E el Ak Fojd WE TEY " 1Y F
A=k (average daily gain, ADG), Hit 19 2}o] A FHZ (average daily food
intake, ADFI), 2]o] &4 (feed efficiency ratio, FER) % /A5 FA v & (liver
weight/body weight ratio, L.W/B.W ratio)©] Table 20 A A] % At}

ok 155 g, A% 6%  Sprague Dawley 9FHE F4 AA3 & 4571 FE

17 5ot n8A 5 E AMSslH e, 1 A3} sham- &7 HAAFS 215 g,

N

wa dAE AP FdATS 251 g?l FEHAlA 4F3He] dPAe] HoE

AlZskd T OVX-tlZ&w (OVX-Contro)S 4] %3 OVX-5akat (OVX-Green
tea), OVX-Z g i+ (OVX-Bamboo)®| sham-t]Z:* (sham-control)el H|3] t}
A EL 2IASTE B, ol dAAA 3 FAE Ho Xth

Ay 2ol Ho & dd FAFS OVX-tlZxvo] sham-tZxT9 28] FFo]
Roem (p<0.0l), OVX-52t7S sham-t|&27 T2 4238 5S & F 3
Aok AHdE 53 Fo47F SAELE S FaAA v, 19 Ao HF (ADFD2
sham-t 2ol Hlaf OVX-thzatrte] FoHo® =gkow (p<0.05), =AW 5
< 52 AHTE sham-d 2ol vl&f Fo 27k glol OVX-=Akate] 4

& (FER)2 OVX-tjxo| sham-thzxtol wBla] &

w21l AHE olgld 7S sham-U %7 FFo2 Y3FE 32 Yehdch
LW/BW ratio= OVX-tjZv o] sham-tlxto] H&] freldolx= A4t

i gastdou A zke] FAE vE HAh Mook 57 wadAl A

A A o] FA g o] ko] H3] AlFo] oA oR FrhgTa st 2 A9 F

o Ao %= sham-thzwtoll B3] OVXte] Also] Fodoz Frists
Aoz HAHPH P gdardA & gFZote ARAH L] BHAdS Ay
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H

2

WA Tl AFSrek 3 HoldHAFF S R Heolis WHelAM:= A
Aol g vEdlo] Hlwkg opy@the AT ®ago] glom ™% da A
Aol o AT T/ ARG FUke e A, AALL Tt
o3 dojdttim ®WuaATh'™ W, Mook 5'0e W AA|TE o)A FH )
AFREESY SR olojxloy, AT F7HF AAel og A
(fat-free mass)FAldl= F&FS T4 ¥ Ao HUsHrh WHH, Deyhin &
%3 O'Loughlin §'™e dadAz A odzezd BuAs A7k 2o]4
A W3 glo] AFS7lE vt Baustgl. 5 dadA Al AF F7F
© & AT AFolAMAR Aol AR ST & frEE F= Ao o
~EZA AY AA7F N 2WAES AdAR7] fE olgd AFFNE

& FAANZ Aoz AlRHY, d2ER27 Fo Alde AT 7t shamT 9
FEAA FAHLE Fadhs Ao wusu goh

NAEZZS FHl& AWxAe A g gtolAl (lipoprotein lipase)d &4
S AolAl7]a, Y T2 974 2l FolAl (hormone sensitive lipase)d] &4 &
F7NAY QAL 4L gAete Aow FEA 7] g HHes

T olrERAY BH Fae AAYY 4oz A7 AT TUHE VHAHE A2

’

oft
ot

| W4l 7l ss dAe LAl sk Ao H

2 AAYES =t 59k Minami 5198 o AE=Z o] A

2515 9] ventromedial nucleusel 2% g8ttty ¥ 13}9 a1, Shimizu S

in vivoollA ol ~E &7 Hvk FHdz ddSs vEbdT L ekgleh & AFRel A
OVX-thzxwr e Aol &o] Fef4ew
A7t A 7143 Aow Bz

oA FoA o R A YA dAEAR Qg o 2ER
A olgEass S/ AFTAL & Y

g, OVX-=akatol A fFol Al SAY Aas vedAdsd, ole ##gh

ATES B, Diepvens 5V Hlwk o] 4ol A
STIAAA AT #FAE FEITIL A,

Ja
w3 FEEe] AF F/HE Aty wusec, 7&120)% Fge Aol
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Table 2. Effects of Sasa borealis

ovariectomized rats

bamboo and green tea on

growth rate and

feed intake in

Sham-Control

OVX®-Control

OVX-Bamboo®

OVX-Green tea

baseline B.W"(g) 155.3 + 19.8 155.2 + 17.6 155.4 + 16.3 1556 & 21.1
Initial B.W(g) 2155 + 187 251.6 + 185 251.5 + 20.9 951.1 + 245
Final B.W(g)** 242.1 £ 19.4¥ 305.0 + 19.4” 301.6 + 23.9° 279.3 + 19.5°
ADG?(g/d)"" 0.9 + 0.4 1.9 + 0.3% 1.7 + 0.6” 1.1 + 04*
ADFI®(g/d)" 15.2 + 2.9V 19.1 + 2.9 175 + 2.2% 172 + 2.8
FER"” 0.05 + 0.02 0.10 + 0.03” 0.09 + 0.05 0.06 + 0.04™
L.W/B.W"(%) 2.19 = 0.31 1.98 £ 0.16 2.01 £ 0.36 2.02 + 0.18
L.W(g) 5.2 £ 0.8 6.0 £ 0.7 6.0 £ 1.2 56 + 0.8

1) BW : Body weight, LW : Liver weight
4) FER : Feed efficiency ratio
Values are means + SD of 10 rats

2) ADG : Average daily gain

5) OVX : Ovariectomy

* © Values 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<0.01)
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3) ADFI : Average daily feed intake
6) Bamboo : Sasa borealis bamboo



2. gx° & Zd2HE, LDL-EYAHE, HIL-ESJA2HE, YK L
g9
A e dadA Aol 2ol HAETE Holz Fojste] dF AZ

gl vA= F&e Table 3o AA et 24 S 2HE gos B o
oAl fFAFelA T HDL-Ze~HE 55X OVX-tl&io] sham-t)zwo] 13|
F 2%e g9 F gddlen (p<0.05), OVX-ZI 7 OVX-53t
T2 OVX-dizol Bl Aol7t itk @4 LDL-Zd2HE $E% OVX-
&S sham-tlZwol vl8] {94 F7bE JERIA (p<0.05), OVX-ZBlT
I OVX-HAkr2 OVX-thztel Hla] Aeolzh it 4 S

X 7F AR Al WERREaL, OVX-
T2 OVX-tizaol vs] tha Fashes 4 Bilow, OVX-Faka

off
f

-

©)
<
L3
N
M
_\3
12}
=
a5}
0
R
N
M
=2
£F
]
4
lvl
i
p)
£ T

2
rr

g o7 ZHAasdtt (p<0.01). 3 glucose F3EE OVX-thZF o] sham-TH
3, OVX-zggi#e OVX-thzFd H|shd
10.9%, OVX-=at2 13.8% 4= Aastd oy fof&eol A= ekt ng] A
2ZA A% gdo ARE BAEA A HdAE 95 mg/dl
StR =, 5577F At Holl sham-thx272 1199 mg/dle] Hl&] OVX-tix+
o] 1314 mg/dlZ =7 veutar, OVX-akato] 1251 mg/dl, OVX-ZZ th-o]
129.1 mg/dle = tha FHAsts AEs YERWAARE dAadA] AH z27]d v

Blus 1849 SALS stressid 1ddol ¢ Aoz A5 Hu (Figure 4).

_|C_>I_
2ol Hs) °F 92% Frhklal

o2 473F0o] A

i
h

Starzec9} Berger 5%V WadA7 84 2y ~HSS Z/MA AT BuE)

Fa, HFaAA o3k grER A5t lipoprotein lipase (LPL)3}

=
4

lecithin:cholesterol acyltransferase (LCAT)E &43lA# LDL-Zd 2HZ%4
& /MR eRA 1BYAHELSTS ot Y v, 2 599
ATolM = 04%9 FHzHES T8 AololA shamw 3 OVX-o~E=Z]
ol OVX-tzad &4 ZuUsHEo] fAsHAl dEly d=EzAle o3
Ze~HE Ast Zos YA g9t s Kwons e L34S
AT shamw & 7% ZHzHEo] dadAT By wdoy B A= 8

3~8&85 mg/dli 2kol 71 Atk

hiend
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uebA] Aol E ol 2EZZ Aol AdHA A3 TS SR
th o 2ERZAL 5 F(atheroma) B A 9] 9 ¥<le] H= EF LDL-Zd2H =
FEE AAA7IE SHASSS AdASE HDL-ZFd2HES F7HAzta 3
ATE® daAAe o B8 FAAYEEC vAE G BAF ATES B
W, 2 572 04%9] ZA2EHE AolE FoF FHolM OVXito] shamitol vl
a g4 AL FoHder FTrtstga Hustd o Joles ¢ van Goor
20 Sprague Dawley # 9 Nahase analbuminemic oA WA Ao] o] &

A FAANET a2 Busgr. @ SWe vaAA IFH e A9 Zy
=
=

ol

i)

Z7oF Has] dF AL ol Ao weke]

= o] gk A AyES BY ATA
o wit o trE A2 Helth Bursil 578 New Zealand White rabbits
ANA 025%° ZHZHES 2570 AH F =52 7S 4573 AHA 23
fzaa vaste], 34 ZF# 2852 60%, VLDL¥ IDLS 70%, LDL-2 80%
g fFrodo= d3nga stk &} A F=% (-)-epigallo catechin gallate
9} (-)-epicatechin gallate5Fo7} 11 F#2HE 2o]= Hl HolA H Z4
2HE2S AsAZITE Rux JobBY Kazutoshi S929 Aol 7FE=x)
2%, 4% ek AHolwolA A FTHAALL A FF Sk wEl FoHow
gasht S2d2d s S WA FgdL Has A Zheng TV

makgeld] o8 BRAW RAL foor pasty AN S F

T FApA ol A= ERAIMo] 768%u FAstal dF FAAWEE EI
bt JinVe e el ofstw e sHE Aold 4% HaRw, 1% 7))

71, 05% EGCGY #H717 tizxtel vl SAALS 7Fadts &35 1o,
% EGCG oA freld ez as3irh.

01135)-‘4 AT B2} 2E2RS 1% #7072 Fo] P& w HDL-Zd2H =

FEF frdelAE FAN dEzrEn B2 ZAFE BRon, LDL-Zd 2H

%, FAAY 9 FRA2HEFEE gzEnd fodos Fastdrh

>

Maramatsu 578 %37 @AYl 42 AgAsle] ZEsHE wAS =

A713, Helena 572 2% 2lfopale] 248 oalste] Ao]Ze ~H E

E[o{t
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Table 3. Effects of Sasa borealis bamboo and green tea on plasma cholesterol, triglyceride and glucose

levels in ovariectomized rats

Sham-Control OVX-Control OVX-Bamboo OVX-Bamboo
mg/ d¢
Total-cholesterol 83.1 £ 9.1 85.5 £ 10.1 84.4 £ 12.0 834 + 140
HDL-cholesterol* 53.0 + 3.2% 457 + 3.5 43.1 + 6.7% 464 + 4.9™
LDL-cholesterol” 6.2 + 3.4% 15.7 + 8.5” 17.5 + 10.4» 141 + 7.7
Triglyceride" 112.8 + 7.2? 115.0 + 20.9” 106.3 + 18.9% 92.8 + 8.8%
Glucose 131.2 + 13.2 1444 + 139 128.8 + 18.7 1246 + 189

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 4. Effects of Sasa borealis bamboo and green tea on the liver cholesterol and triglyceride in
ovariectomized rats

Sham-Control OVX-Control OVX-Bamboo OVX-Green tea

mg/g fresh weight

Total-cholesterol 3.32+0.62 3.58+0.47 3.63+0.39 3.28+0.72

Triglyceride” 5.87+2.65 18.01+7.17° 18.42+8.09 9.04+5.01"

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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4. Hematocrit X2} &4z S

Hematocrit 3¢t @4y - izt Z3= Table 6° AAHAt
Hematocrit %= A2 1+ ZFo] 7} glleth,
a3 $FoA maximum aggregationS EHIFAA FfYEE A HoR
SHe HAAE gt OVX-thE o] sham-thxatol] H3] Stolx= Bas
Fovt Folae= gl e, OVX-Z3 a3 OVX-FAakatol A= OVX-th &+
of W& maximum aggregations UtA Z7lstgd oy 9A FolatE i)
Initial slope< SFAFEZEZ ADPE Y2 ZAF4HE 18 &
718 st ole dAivo]l ADPe| digh WIS veRdTh ojd o X

3 sA d o] platinum electrodesd] FRE oM A= AV AT

rr

(impedance: Q)9 7] & 43 A Z YEPAT. Maximum aggregation©l A
HoFE AAH OVX-tlZ7o A sham-t) Z-o] B3] initial slope©] © Yo}x
E ATE B, OVX-zslda st OVX-=akwol A= OVX-tza 3t fAHe

AAE 3 HEF WA FAdA oZE=ZZA giFoaHeS daw FEY
Atk Chang F°Ve oxEZ70
prostacyclingd < Z7}sttta B 1wl ¥hd, Orchard 577 WdAad A 9k A
A-A EF ADPel o3t davt dAdd WstE FX Xt BEaskila,
Yamazaki 57 2}¢ 4 Z (hysterectomy)©] ADP#Z A
Ae G vl gle wf, FAaEA oA B daw SR UAAM =
3], 2nd phaseg® o] & Ao vl FYHdo=z A% (p<0.05) ¥4, GAE
7H oo A= Eg HAE Kol gsten 53] &7 fk STl
ol A& HAH. o]+ ol A~E=Jlo] 2nd phase® SHE X Az A=
Hol Arha slo] M2 tE A¥E B FHu.
W AP A A= Orchardst Yamazaki 5''%e] Astel zbo], o2 o]# =

N
N
o
>
4
=

A uk YA A 7F maximum aggregation®} initial slopeg &
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= AAFS sUEoIA 2ol AHE A

o2 AlgdEch ®uk ofugl OVX-thE79 curveol s £3] 3e (dissociation)

7F YRR ka1, Fd o] glo] curveZt WE 7t A4 B2 ALS=E Hol A

HAAZ <& platelet survivale] <Faf % 7] wol7|E 3 Aow o AdEnh

Platelet survival H&3 o]F S3¥ dido] Ao daRoz FEHO
=

2 &4 = e

, °l=
OVX-thzellA v=o adgze= de7t wAgddes 12 S5 o
maximum aggregation #< 283 $7F 91tk MacMillan V9] ¥ o] A=
QA BFolME 20730%H =7 BB A SR 1A P doju A H
&3 Brrt GA vEdta sl
g, ol 2 aRgHd B ATES Y, Yun VL Hx9
ZHAIZI /771 Aol 4714 a5 S3E2 (ADP, collagen, epinephrine,
AAZH7E JAThaL R E o
=2t JHEIZIFe] Fog % 10, 100 mg/kgol A 46%%F 67%%  antithrombotic
effect7k WERSTE Lill %2 39 JEZ F EGCGHF $H&

thrombin FA< dAlsta 4o 7]%5S Aslste] FdA 8o vt B

ristocetin)ol| /] & %ol vlEsiA HAFSH

=] -
or—

H

d9om, Yang S9% Streptozotosin® 2 5% D FHoA =3 717

K

Ho
lo,
ax

THo2 4T cyclooxygenaseZd 3 o5 ] prostacyclin®] @A

=

o2 YolHtta 39l Sagesaka SP7% E79 FA2HS collagenl® $F

o

TS 529 dFEFEESY 45, submaximal o] Fobd FHHIZIS] FH
% EGCGol 9J3d| thrombin¥ & A3-S-F o] #8= platelet activating factor
(PAF)9] &4 AJA|sttal st

oA HAHRe3 EZA9 thromboxane Axx= Aol H]

)
[-l (
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7w T

BY

8 ks Al daded] A =] e ™ prostacycling fHadts d4S B
9d o1} catechin o1& MAANATL Burzp op!®

9ol ATsdE witiR E AFAdNAE FHelAe FAT OVX-thx=
o] OVX-zatel vl diadt FHA7F w2 Ao dafjxs 2 4dS o 29
Holok & How Aztgir},

. 159 . e o
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Table 5. Effects of Sasa borealis bamboo and green tea on

hematocrit and platelet aggregation in
ovariectomized rats

Sham-Control OVX-Control OVX-Bamboo OVX -Green tea
Hematocrit(%) 46.5 = 3.0 46.3 = 3.1 478 + 2.9 49 + 3.1
Platelet Aggregation
Maximum(Q)" 13.7 + 2.3 11.0 + 24 12.0 + 2.7 125 + 1.6
InitialSlope(Q/min)? 79 £ 2.3 6.4 + 2.1 6.2 £ 1.7 65 + 1.2

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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5. Hg 1ol Na efflux

dadA} dAaEATe F3d 2 A 597 intracellular Na ¢ Na
effux o W xi= g &o] Table 6 #A] ¥ At}

Intracellular Nat& E& oA fFARSHA UElSE L, OVX-SAkatol A 7hd o
F= AES HIoy 794 Fol= glATh Na effluixi= Na-K ATPase@ A,
Na-K cotransport, Na-passive transport®] 37}A] channelel] 2|3t }ol& H A=
g, Na-K ATPase@4 9 4% sham-thZ3 OVX-thzollAd FAFSS 1,
OVX-ZBlthroll A OVX-thxwtel Ha] srolx= A3S yedlen, OVX-
o A= fold o g Yottt (p<0.01). Na-K cotransport®] @42 sham-TH
o] mjs) OVX-thxell M tha wolxion, OVX-Z3 i3} OVX-=Ak
A= OVX-thxtel] Hld Foldo=z Zoldo (p<0.05). Na passive
transporte]l 23 Na F=%S OVX-ZF= et OVX-FAto] OVX-t Z29
Hla v 43S Blvh Al 7FAl channel ®5Fell €& Na = & (mmole/l rbc
)= Absl B, sham-tZ=ao] 144, OVX-tlzx=+o] 150, OVX-Z3AH 9]
121, OVX-=zkzo] 0872 OVX-=atwelA 7P 2L s HAew, OVX-
Zel i e ok S-S Btk Na-K ATPase®@4 3 Na-K cotransport
2ol A#AFAAE, Na-K ATPase@HA & Na passive transportet 4o AA#AAE
et =, Na-K ATPase®] &Aool @& A9+ Na-K cotransportd] &4 &

B Ao e A EA7F Na-K ATPase@ Aol gekS v xx E39

JF

Aao 2 e Na-K ATPase@do] #ojAox fasslcd, dadaAz s

Na-K ATPase®] &4l of d&& MAA &2 el e Zaoln Al Na

ol ol g we Aow mol thE 7ol gl Ao ARt
Agsat BAYE 299 AT ALFANE ndge] 92 W Na-pumpe)

HEol ASS oy gatse] Hug v oy sxs 1k HE dE s,
Poston 5% 2 Pamnani 5, Edmonson %,'%* Chien 5'%¢ nd¢ 3x =
= 28y 54 Na-K ATPaseZA L A sttt ®astdl, Swartz 5%

2 Duhm 5% W37t gAY F7tH0 9SS B e, Diez 0L AR
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NG GA A Naoll thgh st o] "Hojx o5 ®WAFst7] fla] Na-pump =
Na/K-cotransport®] maximal rate’} 7@ tbar &9l

Na, K-ATPase@#Ad2 2 7FA #wAYZF o) =42 + Ad=dl, Na,
K -ATPase@4 > AT Nasikel waldl os =49 4 ' protein
kinase C¢ #o] Na', K'-ATPase? Ao #dt= o8 71# 84
© o} 10

Rizvi &' NIDDM##¢] Na-K pump®] #efs} =2 7lez19] G9&
obH 12}, 4417 NIDDM3HAFo| Al A d 9 Na-K ATPase@/dol vA &= =

ne

2 FbelZle] 32 Hrbeleli=tl, NIDDM3HAo] A Na-K ATPase@ A o] 24.2%
a8ttt =2 71E721% Na-K ATPase@A4 S Az on o AAzas
EGCS} ECel 43l EGCGS ECGAlA Ztta rustis, 1'% ¥ ~gE2

old| simvastatin®} simvastatin®] =z}, %43} H|EQ H7}A o5 AHFHIE 3174

A Z2rol A Na-K ATPase®} intracellular Nagte]l 7F4 22 AdS e
o] B dArAzet #AEY T WA, PrivadarshiS Ve green tea’t Na-K

ATPase&4i o] Za B3 g, Babus'™@e STZ T FHollA 437 Zob

mm

green tea F== (300 mg/kg/day)S FAsAS u Ao A el Na/K-ATPase

o 4% F7HH e, 4% Ul Ca Nad ¥=% T4, K9 v=& T7HAA

el 4= ACE (angiotensin converting enzyme)2] %t

2@ o]l ¥t Kameda $'Vo] 7oA ®gldt flavonoid =2 S ACEA
3 FAHS A " se AdAsitn sgon, = 5™e] =319 flavonoid

sltEo] ACE A& & zte=va Bastdth
Xiao-Chun S"& C-glycosylst@g&o] dAAFFate] dair AFstda
orientin, isosorientin, isovitexin 1# il vitexin oA, 22 Z @ 2] orientin%t

of 714 & tew dyeolet g3E pvs AS AAFYAL, B3 wHE

L

#el ¢

A

o

= AES dolwWlem  orientindl nitric  oxide-guanosine

o

3,5-cyclic guanosine monophosphate (cGMP)7d 2ol 2]3] FH2o ts9S |3}
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Table 6. Effects of Sasa borealis bamboo and green tea on erythrocyte sodium efflux in ovariectomized

rats
Sham-Control OVX-Control OVX-Bamboo OVX-Green tea
Na mmol/l rbc
Intracellular Nab* 5.41 = 0.57 5.45 + 041 554 + 0.4 5.17 = 0.46
Na Efflux Na mmol/l rbc/hr
Na-K ATPase?"* 1.04 + 0.29” 1.13 + 0.47” 0.76 + 0.38* 0.45 + 0.23%
Na-cotransport>”* 0.20 £ 0.11%" 0.14 + 0.04% 0.27 + 0.12” 026 + 0.15”
Na-passive transport‘” 0.20 + 0.08 0.23 + 0.08 0.18 = 0.06 0.16 £ 0.05

1) Intracellular Na ; upper values are for intact red blood cells

2) Na-K ATPase is ouabain sensitive Na efflux through Na-pump

3) Na-K cotransport is furosemide sensitive Na efflux through Na-pump

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)

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

- 42 -



6. 05|22 29 = (Bone mineral density : BMD)

& =9 FUX% (bone mineral density: BMD), =% (BMC), %1% (Area)
A2 Table 8 ol AA AT FEE (BMD)E OVX-tzx (0.099g/cm®)&
sham-t &7 (0107 g/em?el W3] 7%7FAse] 5927 AT (p<0.05).
OVX-Z8 i (0103 g/cm®)3 OVX-5ak (0.104 g/cm®)ol A= sham-t 2
Hohe gk OVX-th 27 (0.099 g/em’)ol Hlal F7}ak o).
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Al 2 %<2l alkaline phospatase®} acid phosphatase’} thzw*ol W3} =718 3
Al A = FA o] 30-60% SIHEIRNS Y FFT7Ike]l &AL A T]Zre] Ao
HozA orE=ZZ APoz A% F £4S oty Zusdr) Ohta T
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Table 7. Effects of Sasa borealis bamboo and green tea on Bone mineral density in ovariectomized rats

Sham-Control OVX-Control OVX-Bamboo OVX-Green tea

BMDY*(g/cm? 0.107 + 0.004" 0.099 + 0.004% 0.103 + 0.005" 0.104 + 0.005"
BMC?(g) 0.324 + 0.037 0.303 + 0.023 0.322 + 0.0027 0.318 + 0.025
AREA®(cm?) 3.02 + 0.18 3.06 + 0.14 3.14 + 0.16 3.07 + 0.13

1) BMD : Bone mineral density

2) BMC : Bone mineral concentration
3) AREA : Bone width

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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Figure 5. Bone mineral density
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1. A5 OVX-txTo] sham-thx=TH Hlwste] fodow Zrtetgn
(p<0.01), OVX-5xka+& OVX-tZx+# Hluste] fFojdo=w  ZHAastAtt
(p<0.01). OVX-thxw& 19 AoldH = (ADFD® #o% F7F (p<0.05)¢ H
Bo] 2o]&§ (FER)®] sham-thzTol Hla]l foldoz =gtom (p<0.05),
OVX-5atat& OVX-tzatel vls] Aol&a&y 1Y FAZFo]l sham-tixa
Fog2 Zxd /AT FA ¥ (LW/BW ratio) OVX-t)Zito] sham-

=
Hzzel vs) FelHelt @AW i grdgort, AF e AL

2. 8% FFd2dE FEE d2adA} 2 dY mAp2olo] o3 AolE (I
t}. HDL-Z&d 288 $5& OVX-tZ7°] sham-tZztol vls] felHez 7
283 (p<0.01), LDL-Z 28 &2 sEE OVX-tFo] sham-thZtol] H
d fodHoer FrER oy (p<001), E2F FAAY FTEE Aozt gtk
OVX-=x7e OVX-g 273 vlusfa] 228 ~8 237 HDL-Z9 2829 %
ol7b gllout SAA] FrE fFoHow it (p<0.0l). OVX-x3l
gl OVX-tizw 2 nlas|r] FZFe e &2 HDL-Z# =8 &0l zel7h ¢l

oy FAA W] ta ekt @3 glucose FE%E OVX-dlxa°] sham-U]
Zarol Ml tha Eokal, ZEUiof HapA ol o) tha Fadte AFS HI

o,
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3. FadAd o e FEU2HE TERE EE oA Zolz) gldoew, 1H
SAA ] Qo E OVX-thZTo] sham-thZwtel Hl&] o8 o7 F7)s)
DI (p<0.0l), OVX-3ahre OVX-tlzdel Hlal 8oz 7Zasgdvt
(p<0.01).

Lo

4. &

i

S QolA daEAE AP 2/1$AFNL FaAAD

gl Aol 7k OVX-tizatel vs) AdSHE S7HA171= &S BT

5. A8 4] Na-K ATPase, Na-K cotransport, Na-passive transporte] A7}
A channelol <3 FE® F Na¥ (Na mmole//rbc/hr)2 OVX-tlZ9]
sham-tiZo] W&l F7FE whd OVX-EHakat 7t OVX-Z3 ool A Aas)
AT Na-K ATPaseel €3 Na®l &2 OVX-thxa 3 Hu S o OVX-
EZapTo A fFelH o g ZHA% ¥hH (p<0.01), Na-cotransport< OVX-3x} 3}

OVX-ZZ Ui Fordoz Z71st9th (p<0.05). 3tA FA2dAE Na-K

o

ATPaseE Z7FA7] a1 Na-K cotransports 7HAA7)1E 43S B9t
6. JEIZFS FdUE 32 dA4dAd 93] fFoyoz #AAhsAer (p<0.05),

OVX-Z3 ¥ OVX-Fatwel e OVX-tizae] Hg ttax F7ishe AF
BAou foak= gl
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