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Abstract

Effect of Sasa borealis bamboo Diet on Lipid Levels, Platelet Aggregation
and Erythrocyte Na+ Efflux in OLETF Rats

Ja Young Kang
Department of Food Science and Nutrition, Graduate School

Jeju National University, Jeju, Korea

Cardiovascular complications such as high blood lipids, high blood pressure and
high incidence of stroke are manifested in patients with type II diabetes mellitus
(DM), and bamboo leaves have been known to be effective in alleviating these
diabetic related complications. This study was conducted to investigate the effects of
Sasa borealis bamboo leaves on plasma and liver lipids, platelet aggregation and
erythrocyte Na efflux in OLETF rats as an animal model of type II DM. OLETF and
the normal counterpart LETO rats were divided two groups each and fed either
control diet or diet with 10% Sasa borealis bamboo leaves for four weeks.

The final body weight with high food efficiency ratio (FER) in OLETF rats were
significantly increased regardless diet (p<0.05). Plasma total cholesterol and
triglyceride in OLETF rats fed bamboo leaves was significantly decreased compared
with other groups (p<0.05, p<0.01). HDL-cholesterol was significantly lower and
blood glucose was significantly higher in OLETE than LETO rats (p<0.05,
respectively). Liver total cholesterol and triglyceride were significantly increased in
OLETF rats compared to LETO rats (p<0.05). Initial slope of platelet aggregation
was rather higher in LETO rats and maximum aggregation was higher in OLETF
rats fed bamboo diet, but not statistically different. Na-K ATPase and Na-K
cotransport tended to be lower and Na passive transport be higher in OLETF than
LETO rats, but were not significantly different. Diet with bamboo leaves significantly

decreased Na-K cotransport in both LETO and OLETF rats compared with rats fed
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control diet (p<0.05). Intracellular Na was significantly increased in OLETF-control
compared with LETO-bamboo (p<0.05), but not correlated with the total Na efflux.
Liver TBARS production decreased significantly in OLETF rats fed bamboo leaves
compared with OLETF-control (p<0.05).

Present study showed that there were big differences between LETO and OLETF
rats in metabolism related parameters such as FER, weight gain and blood and liver
lipids, and hypolipidemic and antioxidant effects of Sasa borealis bamboo were more

eminent in OLETF rats.

_iv_
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stress)+= superoxide anion (Os e ), hydroxyl radical (OH ¢ ), hydrogen peroxide
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S35t peroxyl radical (ROO«)S 3dASIA Ho J&d 4o TAE
pentose phosphate pathway®t i@ 3o H3FS 11, 1L
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o AAsFE WolAA (scavenging system)7} Atk = FAAAFS A AT
3 A o ks @44 superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPX) & T4 ZE 9l ZQld FuawF e G szt
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free radical Wh&oll o8 WA et=d L A3} thiobarbituric acid®= F747ls 3
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O 4345 2 44

21799 LETO/OLETFE <=# 27vtg]E LETO, LETO+x3d], OLETF,
OLETF+zx3l o] 471 el ZF 7vpg]2 o], Stainless steel cageoll A 453+
e - AbFekl o, 55 AbsAY PYaFTie 12A%F 2% 20~25T ¢ .
40~60%< LA FAHEE 2T AA7HEe 22 FAgeR ¥

Fatgd o Ao wek RAstoz FaE )

718 Ae Aol= AIN-76S #A1=Z 3t tza 2ol 10% Zad Aol
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Figure 1. LETO / OLETF
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Table 1. Composition of experimental diets (96)

Sasa borealis

Ingredient Control bamboo
Casein” 20.0 20.0
L-methionine® 0.3 0.3
Lard” 9.0 9.0
Soybean Oil” 1.0 1.0
Choline chloride” 0.2 0.2
Vitamin mix" 1.0 1.0
Mineral mix® 35 35
Sucrose” 20.0 20.0
Corn starch” 40.0 35.0
Cellulose” 5 0
Sasa borealis 0 10.0

Total (%) 100.0 100.0

¥ Teklad, Harlan Madison WI, USA

» Samlip Yugi Co.

¢ Menhaden oil, Omega Protein, Inc. (Reedville, VA, USA)

@ Jeil Jedang Co.

¢ Junsei Chemical Co., Ltd.

Y Vitamin mixture(mg/100g) : Thiamine HCl 60.0, Riboflavin 60.0, Pyridoxine HC1 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. D3 0.25, Vit. K 0.5, Sucrose 99247.15

¢ Mineral mixtuer(g/100g) : CaHPO4 50.0, NaCl 7.4, KsCsHs07 - H.O 22.0, K2S04 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, KIO3 0.001, NazSeOs - 5SH20 0.001, CrK(SOs)2 + 12H20
0.095, Sucrose 11.804

h) Samyang genecs Co.

Y Sigma Chemical Co., USA

_10_
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3. A|lREAM

D 84 A4d 2 FEN
< ZHUzHE, HDL-Zd=HE g 4] AEddeddds
commercial assay kit (ASAN Pharmaceutical Co., Ltd, Korea)E A}-&3}%it}.

T FUzu s AT BAdE 2 10 WS AHESH R, HDL-2H =8 &
o] A& 200 wS ARE3te] 7 WHECS R &ttt HDL-Z8 ~H &S &
Al 200 wWE ¥l vortexdte], 108 WA AS 1000 x goll A 10837F LA

wE g & A4S 50 WE AL A

ol
2
*
¥

Z+7}y Color reagentE 15 ml® 4

rlo
o
4
®!
=

ater bathol A F&Fd 287 HDL-Zu 28 &2 51, S4AW
= 1023F wiFsto] EAAZY. FE U 2E =3 HDL-Zd2H =2 500 nmel
A, 28la FA4A W2 550 nmol A spectrophotometer®2 53 =5 S48
LDL-Zd 28 ES #4435 S8 ¥2 FEe2HE, HDL-=4
SAAE FAF o] &sto] Atstd=dl, A2 v 2o

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

l>
LI
A
Rl

2 GRS gRAHRM|E enzyme assay Kit (ASAN Pharamaceutical
Co., Ltd, Korea)ES Ab&3sttt &4 10 ul = AFEste] F wtE o=z A3
t}. Color reagent (ASAN Pharmaceutical Co., Ltd, Korea)S 15 m¢® ¥al 3

7C water batholA 5 7+ A7l & 500 nmell 4] spectrophotometer® &%

7tel S 2" EH FA4ANY ¥4 2 Folchd RS i A 35U
o P 27 1 g& A}
/1, v/ 2 ml SH7HTE 931 22727 (tissue homogenizer)2 Hw-3F I

Zg}sto], 1000xgoll Al 1023t A2 s, Fa=HEd AT st

2

6 m¢ Folch&< [chloroform / methanol mixture

=l
¥,
rlr
Ol
ol
ole
12
o
o
=
o
=
S,
o
=
8
ole
e
Sh
1z
=
s
oo
Ol
ol
22
i

- 12 -

Collection @ jeju



7}ale] vortex dFATF. o] = 450 ul chloroform &2 3] Aske] & 500 w7} = Al
3k & t}A] vortex A TH Al tubeoll 10 ulE FH3FS] clean bencholl A =kl A
Z3}al, enzymatic reagent (ASAN Pharmaceutical Co., Ltd, Korea) 1.5 mE %
i 37T water batholA 5 b RESAIZoH, A% FE2~HE vR7A =

500 nmell Al spectrophotometer® &3 =2 =43¢ a, T wrE o7 AT
Zj}‘g]_i, 50 ul HeL28 715t &34 71 = vortexdt S th o 7] 1.5 ml color

reagent (ASAN Pharmaceutical Co., Ltd, Korea)E %3l 37C water batholl 4]

108-7F wjekdte] WA 7l & 550 nmollA] &3 =5 =43 (Figure 2).
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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

N

500 ul chloroform fraction

|

Leave on clean bench to dry

|

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

|

Vortex

|

Addition of 450 ¢ chloroform

N
10 wl chloroform fraction
J
Leave on clean bench to dry
J
Addition of 50 ¢ methanol
J
Vortex
J
Addition of 1.5 ml color reagent
!

|

Incubation at 37C
water bath for 10 min

Vortex

|

l

10 ¢l 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

FAAL B4

Total-ZH 2H & £4

Figure 2. Analytical scheme for extraction of liver lipids
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3) @439 S3 (blood platelet aggregation)

49 $RE HAEES o83 impedance WH o2  Chronolog Platelet
Aggregometer (Chrono-Log 500-CA, Havertown, USA)E o]&3to] =A%
o AE SA Y 250 wls 750wl B AT (0.9% NaCl, isotonic saline,
142 SAAA, diad F% 200,000/w= Z=43s T 1mM ADP (adenosine
diphosphate)& 20 w (HF F% 2 mM) ¥°] S FEstden, 35 wkEs)
of HHAE AHESATH

Impedance *# <l whole blood platelet aggregatione $-3¢] %3}

2

| ket

Aol AYE F e Wa A= Aboldd YU A7ARRQ)IY dss S4st
W o 2 recorder responseZ 20 QO E impedance gaine SEo] AREEFAT
of WX Aldd S A&t dAde & AEY EA stollA FA4st

2, 0ok g9 ey dane] $3S BAsE Pl dvt

i)

rr

ol
j

4) A& Na effluix 54
7FoAd G AA Y
gl olS 1000xgoll Al 10=3F YA R e & plasma®t buffy coatE Holdith

i)

AYEGE 50 ml conical tubeo] o] th=F 58f2] CWS (choline chloride washing
solution) [150 mM choline chloride, 10 mM Tris—4-morpholinopropane sulfonic
acid (MOPS) 4C pH 74]€ % i 3] fofdi= £85I+ F tA 1000xge]
A 103 AR A F S A WY o]FA CWS=E 51 whEsiA A
55 Aojsr. vAY A #HE 5 AT pellets CWSE 3451
uE A X gko] 40~50%¢1 HAEG &AL intracellular Nas%x, Na-K

ATPase &4 %, Na-K cotransport ¥ Na-passive transport =74 ol AF-&3}31 T}

u}. Intracellular Na =74

AT gd 50 W= 5 mle 0.02% acationox (metal free detergent, Scientific
Product, USA)E Y& Ao ® AHIFWY Na 5% (intracellular Na) < A4k
7] ¢ste] UxEFFF A (atomic absorption spectrophotometer, AA6701F

Shimazu Corporation, Japan)E ©]83}¢ Na =& =43t}

_15_
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t}. Na-K ATPase

=" A8+ g9 2 3 mE 30 m9 medium 1 [70 mM MgCl, 10 mM
Kcl, 8 mM sucrose, 10 mM glucose, 10 mM Tris-MOPS, 37C pH 7.4]1% 30
mle] medium 2 [medium 1 plus 10 mM ouabain]ol] % 3L, 1070 2] tubeo] Fujj3s}k
o] duplicate tube & 0, 2, 4, 6, 8%+ 37C shaking water batholl 4] WFH-§-A] 7t}
T R 5082 &7 efflixE T A T, 4TdA dAEEst] 4
U tubedd ZHstsitt. A WPt
FA T

gy AEde Navets 9253244 (atomic absorption spectrophotom

£

e
s

F<o E medium¥} tuber= 4&

dpx
2
off
3R

| w2

M

eter, AA6701F Shimazu Corporation, Japan)Z ©]&3to] SAH = AL, HE-g-A] 7ho

k)

2 71€7] (Na pg/m/min) 3o 2HE olgfo] Ao R effluxd Nagks +

g £, % mediumzte] ApelE T3k

2}. Na-K cotransport

g A4 g9 2 4 mlE 40 ml9 medium 3 [150 mM choline chloride,
1.0 mM ouabain, 10 mM glucose, 10 mM Tris-MOPS-37C, pH 7.4]3} 40 ml<]
medium 4 [medium 3 plus 0.3308 g/L furosemide]oll 231, 10702 tubeol &4l
3t duplicate tube& 0, 10, 20, 30, 407+ 37C shaking water batholl A ul]<F
stAth WY SA deloE &A efflixg THAIZ 5, 4TAAA 44 835+

AEdS o E tubed EHIAY. AFS FPsF= T EE mediumI tubes

w8 Asde Na 555 A543 7 (Atomic Absorption Spectro-
photometer, AA6701F Shimazu Co., Japan)E ©|&3to] =A 3} a1, v %A 7k
wE 7187 (Na peg/ml/min) S ZHE ofzfe] A2 o= efflux @ Na S

T8 %, F medium ] Aol P
v}, Na-passive transport

Medium 4% effluix® Na®S 2 ouabain®® Na-K ATPaseZE, furosemide®

Na-K cotransportE &A1 71 A Ej o] 4] medium 42 S8 Na ¥ =o|t}
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AR
Cotransport :

[Na ug/ml] y [60min] y [nmole] y [44-(4xHCT)]

= N le/ # rbe - hr !
[min] [hr] (23 el [4xHCT] 4 Mmoier £ 1be T A

Intracelluar Na :

[ Na pgl y [umole] . [101]
[me] [23ug] [HCT]

= Na mmole/ ¢ rbe

5) &% TBARS 4

37 TBARS (Thiobarbaituric Acid Reactive Substance) 3+2& Aust(1978)>
o] WS o] &3l =ASATE F 05 meol] 1.5 m¢é PBS (Phosphate buffered
saline)E ¥ ¥ TBAE9 (15g TBA, 0.319¢g TCA, 1.81m¢ 12N HCI in 85 ml
D-H-0O) 2 mlE Y 1il, vortex & water bath 95Co|A 20%7F vl SA AT 4L
ANA AEl F 1000xgol Al A=Y g FFHS spectrophotometer 532 nmol A
FSA 3L, Blanks SFFE AH&3te] S48t

A\
o,
ol

6) <+ TBARS %4

ZF TBARS &2 Aust(1978)¢] WHE WEsto SAsATh 2 A& 2 F
tubeol Z+7b 1g9] 3t 224 & 2 ml PBSE #4A3} 3 & 2 ml TBASEY T+ 2ml
non-TBA& 9 (TBAEHA TBAE A¢sta e &9)& Yl vortex 3 &
95C <] water batholl A 203t ¥l FAIATE dFollAl 23 4
7 &

A
ol S spectrophotometer 532 nmoll A =43t} Blankys 552

Sh
o
o[)lv

A\
ol
Ol
ol
R

)
2
ol
ol
32
S

344 ¥ TBARS#2 TBAE 94X non-TBAE NS wW SHghe=
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7 7F 22 23 gld AFae Lowry™ e @l 94 bovine serum

r
albumin® EFEGU AR AFg3te] T50nmel A FHEE S

S UNI[/€

O
851[1
N 1952
A

A
2
=
=
ﬁ"_ggtﬂg;w

S
J)
2
o
2
N
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P Na’

OUABAIN

Na COUNTER

+ . + —
TRANSPORT Na' - K'-PUMP

Na'

Na' |'¥&& Na' - K" CO-TRANSPORT

Figure 3. Model of erythrocyte Na efflux channel
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a1

SAHA el

4.

Duncan

el

KeX
=

0]
s

§ 91247}

tgom, 5% F=olA

B

A}-3t o]

=
=

ANOVA

multiple range testel]l <]
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m 23 2 13

ol

1.1 AE2SAE, ddMolg#E, Aol 28 U Z/AF FAH|

AYFE Hit 4 FAF (Average daily gain, ADG), Hi A 2]o] A
# % (Average daily feed intake, ADFI), 2]©] & & (Feed efficiency ratio, FER)
2 7k/A % v (Liver weight /Body weight ratio, L.W/B.W ratio)*= <Table 2>
off A = At

A &A= At 2o LETOT Y HiAlFo] 336g, §x=¥ 2 OLETF

o] Bt AFo] 334go® HE AT oA FAG FHRE 473 AF AHolE
R =
HF AT dzFAolE AFHF LETOT (418g)dl Hlsl OLETF (452g)0l
A Fodoz =4 YEpgen (p<0.05), OLETFZlA Z3te] 371 FA
A= Fo4 zelEd UEPWA ol ZEHW Aol7t AT Sk H dFS FA
gokom, e Als A SAo] s AT F AU

A (ADG)L, 2 olS AF3 LETOTE (269g/d)oll Hl&l OLETF
T (3.89g/d)e] FJHeR E=A dERoH (p<0.0l), £ A g At

4
o,
o|N
rok

B dd HoldFAF (ADFDZ A dixa2els 43 $ LETOT ] H3
OLETFoll A= F23tA =okth (p<0.01). oo IFxy FHe AHolAd3zd 7t
dA2 FuHel tAF (polyphasis)o] WERTG Aoz FAs 4 R, 10%
zZH ) Aole glolA= oA Aol7t fiith Wit dd el FH = (ADFDe
o]A] OLETFe] folatA ol AL FAS & v ol Imuo=z

At o] dFH e TR Ho AW o]z Qd dLdTA LY HFTATA I

8 9 G Ed OLETFTo Fod oz =4 vebal (p<0.01),

10% =3t Hd o3k g3+= i
o

gk kel FA W= (LW/BW ratio) B8 A oA Fo40 Aol
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7F il ey LETO e H]s] OLETFollA 9 Aojx= EAw ik =& 7
S H )

o] 9 o guwels R Zrhe AY A&Y Rule Aatz A P

aislon o]l fgasds Wl ko] FAVE 7RG st & Aol
ME FoAeolAs FAR R HolX= AFS BHATd oy AP T 9
gk xpolE Heo] At

= H
Act. B Ado A AF8E OLETF/LETOY: CCK-A (cholecystokinin A) &
Aol Molg doy)v= RIREH olZ g thAlS Holm H|vh el A
o] et} Fmro] = S4S 7HA L U

Aol H &y} Aol Fgol Qo= Chio9 Rhee’9] @AFsl mpxzix =z AAF)

BN
M
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=
:(!)lj
oft
kr
ok
M
42
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fru
H
X
o
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9
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uu)
filo
e
il
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of AFFAe] WrhE EHE Veh)x RAvn ma st B 4gw
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=
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Table 2. Effects of Sasa borealis bamboo on growth rate and feed intake in LETO and OLETF rats.

LETO OLETF P-value
Control Bamboo Control Bamboo Diet DM DietxDM
Initial B.W(g)"” 33826 + 188 33453 + 385 33551 £ 473 33161 + 224 0.7679 0.8267 0.9947
Final B.W(g) 41897 + 137 407.08 £42.2 45234 + 577  454.07 + 359 0.7434 0.0150 0.6610
ADG”(g/d) 269 £ 042" 2.42 + 0.86" 3.89 + 0.82° 408 £ 0.93° 0.8941 <.0001 0.4493
ADFIY(g/d) 19.8 + 1.93" 186 + 159" 219 + 2.83° 217 £ 2.19° 0.3926 0.0038 0.5859
FER" 0.14 + 0.02" 0.13 + 0.04" 0.17 + 0.02° 0.19 + 0.04° 0.8237 0.0003 0.4082
L.W/B.W”(%) 248 £ 0.13 2.53 £ 0.16 257 £ 013 262 + 0.13 0.3923 0.0871 0.9891

1) Body weight after exercise adaptation
2) ADG : Average daily gain
4) FER : Feed Efficiency Ratio

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

Collection @ jeju

3) ADFI : Average daily feed intake
5) L.W/B.W : Liver wight / Body weight ratio
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2. &9 = EZ8AHEZE,LDL-EFAHEZ, HIL-E2YAHZE U ZSAX|at

LETO / OLETF# ¢ 10% =zt 2el7} A XA 3z @ dg Z7}e] n|x
32 <Table 3>l A|A| 8} T

94 & zoxdze A9 dxTAoE AR AAUEF LETOF

rir
o

(92mg/dDoll ®&) Dy Eeel OLETF (105mg/dl) <]
= YElsten, o] OLETFZolA Z=dlel HFH 7t 202% A= #2959l
Srolz] A dizw LETO9 FFdzvHE FTo=Z Yolxle adE Ht
(p<0.01).

HDL-ZFH 2HEe A= dixzat 2ol& A LETOT (62mg/dD)ol H] 3
OLETF« (80mg/dDe] freolA o= vtA yepwtil (p<0.01), OLETFoll A =

el A7 o) F 3371% A% Fol= AFS HIoy FAA Folxe= dTh
LDL-ZH2HE 9 % FH2"HEY 7t 2 gzadels AFS

i)
fy
;

)

[

4

it

o

LETOT (10mg/dDell Ha] OLETF- (3lmg/d)e] LDL-Z# 28 Zo0] =4 e
wwom, OLETFol lolA =x=die]l H317E o5 702% #AAaAA Addzs
ol LETOF#0o & Yolx= 72 Bt (p<0.05).

AN AS gxTFAelE A LETOT (100mg/dDel vs) OLETF
(16lmg/dD ] F4AWe] FoHo@ A Yerdom (p<0.01), OLETFellA
Zze el A3 o2 281% FoFew opxtt (p<0.01). % W FEgo
FEE xS 433 LETOT (127mg/dDell Hl8l OLETF (158mg/dl)©]
fFodoz =4 Yelwen (p<0.01), ] OLETFo =3t A FH 7 tha o
FE A4S Jedlod BAA Kol dh

A2y T BAAENA B F e AU ojdom nFAAYHZT /MY

T2 Yeiud, ojfe uAIFFL 1 AAF F4F
A3 7hgs AG P 7 5 o Ao oatw dF FAALY FFe A

gatel mlste]l ol dASHA FUFeFA = ol BxH el of%
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Table 3. Effects of Sasa borealis bamboo on the plasma lipid levels in LETO and OLETF rats.

LETO OLETF P-value
Control Bamboo Control Bamboo Diet DM DietxDM

Plasma (mg/dt)

Total-cholesterol 9241 + 504 8454 + 738" 10505 + 224" 8381 + 6.09° 0.0049 0.2171 0.1679
HDL-cholesterol 628 * 6.38° 56.4 £ 7.12% 50.4 + 7.03 52.1 + 4.49° 0.3256 0.0018 0.1037
LDL-cholesterol 1044 = 7.86° 1024 = 6.13" 3150 + 26.4° 9.4 + 427 0.0494 0.0729 0.0533
Triglyceride 10017 + 6.77° 9131 + 948 16146 + 268"  116.05 + 20.0" 0.0005 <.0001 0.0116
Glucose 12756 + 137° 12513 + 114"  163.38 + 24.7° 15828 * 11.4° 0.5878 <.0001 0.8470

Values are means + SD of 7 rats.

* Values in the same row not sharing the same superscript differ (p<0.05).
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Table 4. Effects of Sasa borealis bamboo on the liver lipid levels in LETO and OLETF rats.

LETO OLETF P-value
Control Bamboo Control Bamboo Diet DM DietxDM
Liver (mg/g)
Total-cholesterol 426 £ 0.65° 429 £ 045" 442 £ 047" 486 £ 0.24° 0.1810 0.0449 0.2557
Triglyceride 195 + 11.97™ 170 + 1122° 366 + 21.21" 396 + 13.80° 0.9763 0.0313 0.7564

Values are means + SD of 7 rats.

* Values in the same row not sharing the same superscript differ (p<0.05).
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Table 5. Effects of Sasa borealis bamboo on platelet aggregation in LETO and OLETF rats.

LETO OLETF P-value
Control Bamboo Control Bamboo Diet DM DietxDM
Hematocrit(%) 415 = 2.7 433 £ 157 44 = 19° 430 = 1.9° 0.8140 0.0911 0.0426
Platelet Aggregation
Maximum(Q) 115 + 4.1 116 + 23 11.0 £ 22 136 + 32 0.2627 0.4980 0.3108
Initial Slope(L/min) 6.43 £ 2.2 6.70 £ 1.2 5.23 = 1.10 577 = 1.27 0.5105 0.0935 0.8256

Values are means + SD of 7 rats.

* Values in the same row not sharing the same superscript differ (p<0.05).
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5. &4 Na-Efflux

o] A7 Gtz LETOS T 2]l OLETFAl A&+ U]
Intracellular Na' ¢} Na Efflux o "] Xi= &2 <Table 4> #| A= St}
AEFE ZFo] Aol MESS Nas H5F AASS] acationox (metal free
detergent, Scientific Product, USA)& AlE AT 4& BF HEH A 4
°] & Na'Z =43 Intracellular Na™ ¢ A% x4 olE H3H3e LETOT
(4.75 Na mmol/l RBC)°ll #®ls]l OLETF<* (5.10 Na mmol/l RBC)°o] {2]4 o=
=T ERE o= EHW Aoz & Fejder vrobxn (p<0.05). Na efflux
+ Na-K ATPase, Na-K cotransport, Na-passive transport 2| 37}# channel?l
gk zte] S BokEdl, Na-K pump® 4217l Na-K ATPase® 29 a2 o]
S AAZ LETOw ol Wl OLETF o] ta Wae FdFE RAFALoH, #9
A Zpol= gl

Na-K cotransport®] &A& tx+£2olE A#3 LETO (205 mmol/l
RBC/hr)ell ®]&] OLETF+* (1.55 mmol/l RBC/hr)o] Tha SHAl vrebstar, A4
Z32 LETOw ¥ FxRdel OLETF« EFolA Zslg Aol <2s] Na-K
cotransport®] &Ao] fFoH oz FopH}t (p<0.01).

Na passive transport ©] 93 Na = %S JZz2olE AFH3 LETOT
(2.07 mmol/l RBC/hr)ell H]&] OLETEw" (2.27 mmol/l RBC/hr)o] thA ol o
A Aol FaFS A LU A

Faksl B, AL ' Na' frE@o] A

U felgel At ek, o] Ed

o

N
SN
£

+

7FA] channel E-SFel] g Na
g5 1L9 LETO-tl&w"°] 552 mmol/l RBC, LETO-Z3 tj¢] 4.35 mmole/l
RBC, OLETF-dtlZ+"¢] 4.77 mmol/l RBC, OLETF-Zx3dw" o] 452 mmole/l
RBC® #ddlz+¢l LETO-t &l A 7 =& 3hs Jehgiaich

o] oA e dEdAgPer ulEddFo] Yel=d o= Al A
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Table 6. Effects of Sasa borealis bamboo on intracellular Na and erythrocyte Na efflux in LETO and OLETF rats.

LETO OLETF P-value

Control Bamboo Control Bamboo Diet DM DietxDM

Intracellular Na"(mmol/l RBC) 475 = 029 442 + 052" 510 + 040" 480 + 023"  0.0437 0.0188 0.9222

Na Efflux(mmol/l RBC/hour)

Na-K ATPase” 140 + 0.82 1.16 + 0.95 0.95 + 0.56 092 + 068 05063 03556 05715
Na-cotransport’ 205 £ 095 102 + 054" 155 + 057 095 + 051" 00038 02788 04116
Na-passive transport4) 2.07 £ 043 217 £ 0.39 2.27 £ 046 2.65 £ 1.29 0.4015 0.2400 0.6310

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

2) Na-K ATPase is ouabain sensitive Na efflux

3) Na-cotransport is furosemide sensitive Na efflux

4) Na-passive transport is Na efflux under the blockage of Na-K ATPase & Na-K cotransport

Values are means + SD of 7 rats.
* Values in the same row not sharing the same superscript differ (p<0.05).
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Table 7. Effects of Sasa borealis bamboo on the plasma and liver TBARS productions in LETO and OLETF rats.

LETO OLETF P-value
Control Bamboo Control Bamboo Diet DM DietxDM

TBARS
plasma

155 + 0.33 1.57 + 0.39 1.88 + 0.80 1.78 £ 0.58 0.8434 0.2119 0.7812
(mmol/ml plasma)
Liver ) . .

16.65 + 4.69"” 1531 + 3.22° 19.27 + 3.41° 14.31 + 4.06 0.0427 0.5884 0.2313

(mmol/mg protein)

Values are means + SD of 7 rats.

* Values in the same row not sharing the same superscript differ (p<0.05).
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BoAFoME Y Aolrt A 28 dxrdel OLETF #H<9 43 7He
A a2 1 2 AYF Na' 50 v = Gk tisja A8}

453 OLETF¢ LETO -+ Z®°o= o]l gixad Aolet 10%xEd 2ol&

OLETFe] 7% #AF FA9 FER2 2ol¢} ¥d glo] £9¥3 S7HE HAH
(p<0.05). 2o 2ol& 43 OLETFw e 49 @4 T-chol?} TGE t&
¥ wlaskel BHe 7S ®Ath (p<0.05, p<0.01). HDL-Chol2 ttgkow &
2o OLETF7} LETOE. T} =t} (p<0.05, respectively). 7+¢] T-Chol®} TG
OLETF+*o] LETORT #¢%ow, Fad 2788548 LETO E9ton,
&A= 23 AolE AFHS OLETF Lo =XAR SA4 Fa= 9L
2tk Na-K ATPase®t Na-K cotransporti= %2 A3 H$ o1 Na passive
= OLETF:= OLETE7} LETOR G =skAwt A4 felat= gldth. 5
2ol5 AHH3 LETO®t OLETFI e A% thxa Aolst Hluste] F4sh
Na-K cotransport®] Z#AHAE H I (p<0.05). Intracellular= OLETF tZ-0]
Zgg 2lo]& 3 LETOw I H#3dte] 7= HAAT (p<0.05), Total Na
effluxeh= ¥do] gty =3t 2o]& HF 3 OLETFw > OLETFHzol ¥l
814 Liver TBARSA A o] A d T (p<0.05).
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