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Abstract

Effect of Green Tea, Tangerine, Prickly pear cactus extract
on Platelet Aggregation, Hemolysis, Erythrocyte Na-Leak,
TBARS and LDL oxidation
- In in vitro Study Using Rat -

Eun-Hee Kim
Department of Nutrition Education, Graduate School of Education

Cheju National University

We compared the radical scavenging activity of the extracts of green tea,
prickly pear cactus, tangerine pulp and vitamin E and their invitro effects of
antioxidant on erythrocyte Na leak, platelet aggregation and TBARS
(Thiobarbituric Acid Reactive Substance) production using Sprague Dawley
rats. The concentrations of extracts and vitamin E needed for scavenging
radical by 50%(SCs) for 0.ImM DPPH (2,2 Diphenyl 1-picryl hydrazyl) were
green tea, 8.3ug/¢; prickly pear cactus, 875ug/¢; tangerine pulp, 1250ug/ ¢
and vitamin E, 7.5ug/#¢. Vitamin E completed its scavenging activity right
after addition to DPPH while extracts of prickly pear cactus and tangerine
pulp had comparatively slow but long lasting scavenging activity. Platelet
aggregation incubated with green tea extract was significantly decreased in
the maximum and initial slope compared with other extracts or vitamin E
(p<0.05). Intracellular Na was significantly higher in RBC treated with
extract of green tea, cactus or tangerine pulp compared with control and

vitamin E. Na leak in AAPH treated erythrocyte was significantly lower



when incubated with cactus extract compared with other extracts or vitamin E.
Hemolysis of AAPH treated RBC was significantly lower when incubated
with vitamin E compared with control and the extracts (p<0.05). TBARS
production in platelet rich plasma (PRP) was significantly increased when
treated with AAPH compared to the untreated PRP (p<0.01) and vitamin E
significantly decreased the increased TBARS production in AAPH treated
PRP (p<0.01). TBARS production in human LDL was somewhat increased
when treated with AAPH compared with untreated LDL and vitamin E
significantly decreased TBARS production in human LDL compared with all
other groups (p<0.01). Present study showed that green tea in vitro system
has lowering effect of platelet aggregation without much of antioxidant effect
on erythrocyte membrane stability and TBARS production. Vitamin E has a
protective effect on membrane preventing lipid peroxidation and membrane

damage.
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& BES e mE AZOA BWAHowm wasE, duwrdd oA el

1~5%78%=e A&7 EgbdeA shddo] WA= st 2 FRele
Superoxide( - O2), hydrogen peroxide(H:0s), singlet oxygen('Oy), hydroxyl
radical( - OH), peroxyl radical(RO - )3} 2 &4t peroxinitrite(ONOO ),
NO %9 #2472 (reactive nitrogen species, RNS)7} Qlt}.” #uk ojg} @&
A& Ao A 22 -azobis—(2-amidinopropane) dihydrochloride (AAPH)ZE A}-&3}
of QA sty 2EY2E 2AEUT. AAPHE 29 5t azodtd s
(water-soluble azo compound)®=A] EAEalol JsiA {715 AGAZTH &
gk Aba Aol whgsto] AAPH=ERH A E ©A A 7](carbon radical)=
peroxyl radicals& sl ol&2 g3 HEohA Zaket sty WAS
frarstel A P25 #)A A Terao o dtolA AAPHE IHEALS
dodle st JiAAR AEeta, AgE 2T 4 EIA dAEE
peroxyl radical(ROO - )= A5t in vivodollA vlEFZE=g ol 33} 1
o) AW S dodle Aow wadge”

ol ¢} ol w2l A WolA Fafd SHMEES AW ForIHdd o) dF

s

auA RG4S AARAEL WA wgstel AEA

Ho

T AAEA
(apoptosis)®} 22 M EEGS Y star, AA e x5 AdAZ By oy}

AE Sake] FAE Fd, Ad, MA@ DNASH 2 RAES Ha5
=2
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22 free radicald A A7} 9wd] o] FoAAL a2# ) GxeHy e A

FHl M= AFsA 2Ed 2 B VR of2] 7HA] eQlEol olal Akst o] Ak
A L] o] Ay HS ul free radical BA o] HXEa voprt x5 3}
abetd E4s A "B $-8 A ol ol# e Y2 free radical 2 4-E



Axerat AE e E48 Bushs 344, A

oh Y glalsl Alzado] %3El= §4ksl @ Aol catalase(CAT), superoxide

B>

4 Ask AlAwlo] A%

dismutase(SOD), glutathione peroxidase(GSH-Px)¢} 2 &4 To] &&HA 9l

om2¥ gatsl g HatstE AR A FE A superoxide anion

oL

radical2 #| A3}l hydroxyl radical®] AAl-S urolr IAabstz &40 2 HE A
2 Bt ngan gatst AlzwdE ksl G4 o]9lel vitamin A,
C, E, B-carotene ¢ &Atst vlEtRIEY T8, ofd, w1, Adlw 59 7714
sol Atk o] felm HTol= AAZAS A gk wAle] Ha i Ha
o] a-tocopherol, B-carotene, a-carotene, lycopene, cryptoxanthin, retinoides,
ubiquinol % polyphenol, flavonoid &% Ad#o] &4tst Ed=ZA AAW oxid
LDLY AL oAlsts Aoz FHA it o] FolXx 53 flavonoid %

I FEAT AF B Age] Qe AoE LA FAFAZA B Bilo]

g9 AHHZFS 0023~11gez aHA  Ah!™  phytochemicals® U Z9l
flavonoids¥++ 3}8H% %9 we} flavonols, flavones, flavanones, catechins,
anthocyanidins, isoflavones, dihydroflavonols, chalcones &2 = Bz ¥
flavonoids¥2] dwkdel %= F71e  aromatic ringE°] oxygenated
heterocycles &A= Al 719 &A= AAH diphenypropanes(Ce—Cs—Cg)structure
2 7' benzo-y-pyroned FE=AZA 1Y FlavonoidF 7t #atstAd el A S
Ko g AA 7] YA = TR Z C ring? C-39#e -OH7} <&A)38}
ook ata1, C ring®l C-29} C-3AFole] o]FAgte] glojok av™ A9} B ringe]
~OH2] 47} 47] o]4ololok 3t1% rhamnose, glucose, rutinose ¢ @3 4
g WAl (glycoside) BBl = EAjstolof dtka &eA ik wabA ol g
flavonoids®] 3}3t4 &= 159 Aty dAo TS v,

Abghol wid A1FS Fal flavonoidsE A F st dov Fok A 59 7]
Aol sl A= obA FAstA WElA AA= @tk 1ely bioflavonoid®] #4ts)
P

=
9 Bge st A2 in viro ATV wol AdA & 4
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9] French paradoxz} €7 += #le} o] ETAedE°] HHS= wine 59
alcohol A% <°] coronary heart disease(CHD)¢ $1&<&

A9} flavonolse] 43 &3 CHD AMLE Alolols JaA7 EA gt
st zAlb AR5l wmuel @Al uidel HANL, in vitro ATNAE
flavonoids7} A2 7218 low density lipoprotein®] 2ts} 147" Hard <

7 AP S AESo]l wuE o] 9t} o] 3 flavonoidsE in vitro ATE =

o

3] hydroxyl radical, superoxide anion radical, peroxyl radical¥} peroxyl nitrite
9] scavenging® *Va ®ul o}lUe} Fe9} CuZ chelatingdli1* free radical®] A}
S AAA7IH, AAE free radicalS X 2319] radical chain reactions A

A7, 3kt g4e GAS SN OEN Z4F AbstA 2Ef22RY AA

Y,
Bl
=M o

A3tE free radicals 7HAL U+ T84 =d2= st &Aool U=
U HAAE WolFRA g o] A&

Fatst Aol WAlE FEE Y s adE 4T 7 de WRHoe=E
radical &7 &Ao] 0= AL FAstso] =rhe S g

Morel $%¢] Ao A flavonoids®] radical 2274 4 ¢] catechin > Quercetin
> diosmetin =22 YEIY} FAe] 2 A ARl catechin® &4tslso] 7}
4 29 Aow HAHAAAY, Sato 57V ATl otd wHa FHE A
3} A& EGCG(epigallocatechin gallate)®t ECG(epicatechin gallate)®] T4 A
23 Ahe Hswe] vt 391, Nada P& %2 %29 hydroxyl
radical¥} superoxide anion scavenging = ¥}ol|l ois] H gk v ot 2yt
af Aol e 52 Fye ¥ flavonoidsi hesperidin® naringin & %
hesperidin®] DPPH <& Trolox®t FAMSHA =2 Aoz yEY hydrogen
peroxide®] ]38l oF7|¥ &= AbstA EAo2RY AxW Ae daksA 93RS o
o BaEAtt™ Butera 78 &utg MAdd oz RE] 3% betanind
indicaxanthin®] scavenging &4 trolox® .ttt ] &3}Aogttal s on o
A4 Y Aol 0% olggolde] Hdx MU FEEL 4YEQ

BHA®} a-tocopherole] ZA&4kst gatsl A& HAFRAT olgfsh oy A+
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Figure 1. Model of The Mechanism of AAPH Induced Sodium Leak in
Red Blood Cell
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FEEdd 93 F AdLS A (whole blood)o]t} PRP(platelet rich plasma)
H, o7l A YEtvE A3 AA delA dojus 1S BHY
gk & 5 ok oy Aol A flavonoidse] Ead $3 oAl Bt Bm
ATk AAg o] AxeF AHe dad 7S #AAATAL, A TASSs
dggtta Baustd om ) Neviag™ol dolA =3 he|zle] da
283 BAkstAl A A AAEHRE B, 52 AYEA S 2 oY TR
o] 77l & EGCG7F 7Hd AH3 dad &
Uebskt =8 Enbe A AR Qe daw A 23U AT =
w7t gom® Aade #8351 9= hesperidin? 22 flavonoids7t 843
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LDLS ¥ WIAEe] lipoxygenase, UW2AAXA AMAE=  superoxide
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cholesterol ester® W3}il macrophage 2 &2 W3 Ao 25O foam
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A Aol FulRgle] ol TwlZslrl dojipA "k o]#d AW foam
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2 39 om, Yoshida %<& 219 flavonoids7t A=W <] superoxide A< 7+
AA713L Fe'' & ZdolEd 8] macrophage®t endothelial celloll & LDL At
32 adHow oAstgrta Ba ¢tk Naderi 59 in vitro A7l A
flavonoidsi= 9402 LDL 4tstE AL, flavonoidsz ol A4l genistein,
morin 23] 3l naringin< biochanin A, apigenin H.t} 723 LDL At3} oA &
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olg}al Hil 53l

5 xH(Camellia Sinensis O. Ktze)© 713, Z3otet 34 de &1 &=
HAAE&d 7|358d B ofye AEFA B AFEY BHE® dF
2 Pk =AE Camellia 507 9094 Fe] glom AA ol 28HE FHF

2 Camellia sinensis var. Sinensis©]al, SHAEFS  Camellia sinensis var.

Assamica® AL Yh® Suete] 27t Ae Sol Al7]E Al 274
Ao H(AD 632-647) w0l H, TR EE 2000 F<1 420 S H < 3 (AD 828)°
o8 g A Aadel Aol &8sy AR == v #wA §F
e Ve =5 Fa, e sk e ds dga Al =HEs W
7l AolFr, 28 g 2 ZFS Frste FEUF Atk A a9
StA % flavonoids§r ol == catechin, quercetin, myricetin, kaempferols©] &
HA A, 2 FAMRE FAkst 2dew F g A= Catechinfoll=
(Hcatechin(C),  (-)epicatechin(BC),  (+epigallocatechin(BGC0),  (Depicatechin -~ gallate(ECQ),
(—)epigallocatechin-3-gallate(EGCG)5©] 1o Al &2 EGCG (58%) > EGC
(12% ) > EC (66%) > GCG (1.6%) > ECG(05%) > Caffeine (0.4%)%] =4 °]
o} =31 sk o= 100mg W99 catechin®] d-Fo] Q= Aoz delAd 9
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go o8 AUYL BsYrh Nada 578 =xFZEE9 hydroxyl radical®
superoxide anion 2A% <& Hgkow, Navia 5V 3 71710 o8t &iant
B35 g 9 felE 579 3 g Bt Qe ZoR RuEdth Zhng 50 tea
catechins®] 2,2 " —azobis(2-amidinopropane) dihydrochloride (AAPH)®l ©] 3t & & -uto]
|dd tig ads Hedidden, 53 ZYHlsEol 7Y dSAERY
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dZHE AXAZ & 33E 23 (Aurantii nobilis pericarpium)etil s} sk
ok & A}R-E o] o1 carotenoids, bioflavonoids, pectin, peel oil % terpenes
7} FReA FerEol o Aol wAE I 9l oF 3009]F <] carotenoids
A A F 116%F0] zEe =A™ #E3vel F& carotenoids®E B
—carotene®} cryptoxanthing H| 538 B-citraurin®] rk.® oz:w Vg
flavonoids = ZA}oll A hesperidin® naringin®©] =¥ flavonoids® 913 A a1, 1
& 22 hesperidin®} naringin®] ZF7} 3390 mg/100g, 10.77 mg/100ge| Q). &54 5
& 2999 hesperidine EAE#O] £S5 FXIAA EgS Aot ¥
S ousttta B a1Eke o Monforte 572 hesperiding H71et 2o H3 A
AA Ast @art gtk Bok 579 AFolA naringing @ W} LDLZ 2
HEe e #2A7E &737F g @Atk Rapavi E %€ Wistar
albino ratsel]l A 2lo]¢} diosmin(450 mg/kg)¥ hesperidin(50 mg/kg)e &+
o7 izl M3 o] TBARS A4 F5= #A4AAA 1+ Ad9 Al 2471
dttm Fgom, &A% 5?9 in vivo @l A hesperidin® naringing 7}
7k 0.25, 050, 1.0% w2z 2olE HAAZHE W naringin 0.5, 1.0%TFT2
2 Aol Yo H7tE AF EFNA Y TBARS A Fv2 FodHo=z 7HAA

© 1 hesperidine 2]°] W] 0.25, 05, 1.00% g EFolA 2] TBARS A4
A AT Bl E=3F hesperiding Ao] W 1.0%<

o8 HIANZHE Wl AL 2ol SAlst= dASA 249 CAT, SOD %
GSH-Px® #A4e] BT Rolxiz AFe BT &Ark Jin YR %9
hesperidin®l 98+ &% $3 oA &7, Maridonneau-Parini %'¢] naringin®]
Axze] A4 Iitss gdsos AdAddn musden, Jeon 7
0.02%62] naringenin®] Fg5 o % <lgt FAaksxA A A g3 2L SODL
GSH-Pxe #4& Feldor F7AA st a3s dehidx, Santus 5
9] flavone diosmin 90%¢%} flavonone hesperidin 10% % /3% Daflon AF<] 49
o& fx= A Asketel plasma membrane &S JAsle] TBARS &<

uxo] Fuva 392, Han 529 naringing?] & 24 5 o59 A &

o~

T BoE &g A% (Opuntia ficus-indica var. saboten)S ™
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o] radical scavenging &3}, Tesoriere 579 &2+3} F3}, Laurenz®} Shin
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A3 DMSO & ujj ol A

O]

Q

¢}

2

o ]
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ATl A= 70% o
o

DMSO &vlol =olA in vitro

2

[e)

=

ey
2]
=

1



grl Ex AEe gaksiAle deAd Ao wepbs 4 FEE kst 24 A
L& vastz] 918 DPPH ®Wiel ofsf vz &7 45 7483t HEv E
St mla eklvh A2 AAPHE #7behAl &2 AAPH HI A2, AAPH A
2], AAPH AT FollA =3 FEES 73 Geen teaw, &=ube A0
FEES 7S Cactusy, Z#E8 FE5ES 3 7F$ Tangerinew”, Tocopherol (5
mM)& H7bek HlER B e 6719 aFo® Uirol in vitro AES shTh

H,

2. A

O+

H

n U

D Alsg4

(1) EHA45]

Sprague Dawley %% & ether2 v A1Z] % heparin®] £¢ & vacuum
tubeol cardiac puncture WHo 2 HAS AFHFAL. d42H SHI Na-leak,
AT £ AL AY A dE= A4 HYem, TBARS 5432 PRP¢
human LDLE& #3ste] Als= A& HQth PRPe #9 A& 33}
2,000 rpmel A 1027F A4 Eeste] dFHS Alon, LDLS AME9 48
AAEY3te] AHASAT. B AL invitro 2302 4% $H, 4

al
g7 83 Na-leak, PRP$ LDL TBARS =4 & zZt7F w2 23 o] A3 =)

01),

F

(1) DPPH Radical 4~A %5 €

b, Eukg A, g oekE FEEC kst €4S DPPH (2.2
Diphenyl 1-Picryl hydrazyl, Sigma-Aldrich)®#'%& o] 83le ulgyl ES} ]
W3t DPPHE @43l & 2o 293 radical 2AZAH S 4T v o] &5,
I AATE e AFAe] AaFTAle] gz EA e ZddAte] vl A A ste] o] &

’
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org sl Gtx=2 &A%t 18y DPPH radicale] 343t Ed 3 wlgste] 1

AEFHZE 3 108 W HZFsE 01 mM DPPHel tiat §3% 50%9] ZAas

A= A85Y FX(scavenging activity, SCs)E =743te] A 59| radical &

(2) €427 33 (Whole blood platelet aggregation)
A4S FA40 A IA, Eutg AJA, fEE A4 des FEE

’

S DMSO &rjo] 3xo] AN 8E FH3¢ar, v e EXE a-tocopherols ol

A2ASHE AES o]83 impedance WO ZE  Chronolog Platelet
Aggregometer (Chrono-Log 500-CA, Havertown, USA)E o]&3&le] =A%
o AE FA AE 250 ol DMSO &rfel 591 Fxb, &upet A, gt
Zzke] FEES T % 400 pg/meo]l HA ¥R, HER EE HF 5 mMo
< F FE=Y HEY E7F S @ F UAERE TR FolA 2083 e
oo F o47lel 750 we A A (09% NaCl, 142 34 A|A
5% 200,000 / w2 FA% 3 1 mM ADP (adenosine diphosphate)&

20 (HF = 2 mM) ¥ &85 Festler 33 wud A& AHES

Whole blood platelet aggregatione 552 zl o] whe} oo A% F7H
o Mg Atelo] yrtu= 714 % (impedance) o] < H
=2, recorder responseE 20 Q©¢] ¥ Al impedance gaing YrFo]
W AAE Ads AREste] de il e A7 EA ok
o Al e i SPAEE BEsts Aol Uk

ol
mlo
H\
ol
Ol
ol
rlr
.

> A
N
o
ks
o
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3 A8 &

E2b, Evter M1, EE oeE FEES DMSO &Hiol 9 ARE sH3
o HE}Y Ei= a-tocopherold o ghZol o Aol ALg3kt) o 7]ol 100
mM AAPHE 2o 2st4 ~EH2E 7tete] AT §8 AE St

AgT 88 AEE Buckingham'”e] WS Faste] =4t HHA T
4382 Heparin A" ddS A FA] 500 pl WA Phosphate Buffered
Saline (PBS, pH 7.4) 5 méo] #2FA1ZIt}. PBS+ phosphate buffer (0.1 M
Na:HPO4, 0.02 M HCD9} 0.89% NaClE & #Foz &3hsle] A3t PBS

BAAZ AL 1200 x gol A 1087 94 Felste] 4FAL v o, de
4@ Fiel 217kl DMSO §ule] %ol 4, Fuiet Ag, FEY FE2

=
= FHF s%=7F 400 pg/mb A BAL, HEY Ex HAF $X7F 5 mMeo| A
gtk 7)o 100 mM AAPH9} 300 ¢ PBSE o] 20%7F water bathol 4]
skl 100 mM AAPHE HE 1 mMEAA H7F ssle. Mg § oA
4700 0] PBSE el kA7t 7 Ao Alg el Z7] 4 mie] PBS9 F/HF
1 m¥ Qo] &3Fsta wyiE g ¥ 37C CO: H

He F 108

G771l A 2AIZt R s gFA S A kAR E50 o

ZF 1200 x goll A YAdelslal, A5 S FHslA spectrophotometerZ 415 nmell

o

[% &% = (buffer At e} FF% / S wakele] F35%) x 100]

(4) 4852 Na-leak =4A
7F AE Aol AA g

in vitro AR o2 %3}, Eupe AR, g FEEL 0% owee] F&

i

3 Aogx FgAolug Y & CWSo| Washingsts 4o Aol &8 W
Aate] FEE Ay FAES WA Na-leak¥} Intracellular Na S48 2

ol 4¥S stk T3 DMSO& el =< Z47be] F&&3 100 mM AAPH &

[el0
o
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Al #4-8Holl Hof wg] FH|sI o, HElY E+ a-tocopherol
HE % 5 mMo] HEE EAh o7]e 100 mM AAPHE

AE 1 mMo] HES Yol A9HQ Asha ~Edng et AZTeA 9

A A AES 2,000 rpmeol A 1027 A48 A1A PRPE Hojdith. A
ol¥l PRP= TBARSZH Al AH&H AT AdT 15 meell 500 mM HEMY ES
HZE 5 mMo] HA ¥o] water bath(37C)ol A 207t incubationA] 7] a2, 1
A AE = 50ml Conical tubedl Al ti2F 5ul2] cold isotonic Choline chloride

washing solution [CWS, 150 mM choline chloride, 10 mM Tris-4-morpholinopropane

iy

i

sulfonic acid (MOPS) 4T PH 74] & YL d#3] 9otz S50F F thA
3000 rpmell A 1023 AT A7l = AFHS BEnh o€ A CWSE 59
e 4T E HMojErh m o] £ HEY EdE 5Ud WHoZ CWS
= 53 yHEaA AdFE AolEr viAY ATds HE
CWSZ 3]4ale]  hematocritgte] 40 ~ 50 %7} A =4 & & 423t hematocrit gk
= SAslh

i
2
i)
-
o
@,
o}
|

1}, Na-leak =4
Na leak< Ouabaindl <¢]3] Na-K ATPase® Furosemided] <¢]3] Na-K
cotransport’} xFdE JEjel A Eely Nad& S3hth
AAPH+ free radicals A/dsto] Ad 4 2o AAF5 3Aakst AlA A E2e]
ot AoRA Intactd Aol wls] AAPHE A2e Hd9
Na-leak< 57He o2 Azte )

EaW N SR
)

il
B

Z+7+ 30 me] medium 4 (150 mM choline chloride, 10 mM glucose, 1 mM
ouabain, 1 mM furosemide, 10 mM Tris—-MOPS 37C pH 7.4)o] DMSO -&ujoj
= Zhzbe] =4k, Enpe A, fdE FEES AT v 100 pg/mlEA ¥
o™, 100 mM AAPHE HE 1 mM HEE FH7bste] vlg] d&o wrelw3l
185 &9 15 mlE g +#Yg medium 4 (150 mM

r
JN

t}. Hmatocrits =4

choline chloride, 10 mM glucose, 1 mM ouabain, 1 mM furosemide, 10 mM
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Tris-MOPS 37C pH 7.4)°] 2ol 412 3 10709 test tubed] L= A Eujs}o]
0, 10, 20, 30, 40 +A 2 & 37T shaking water batholl A wj¥Fste], SA] A&

207 27 Na efflux® FGAIZ] 3 4CoA LA Belste] A=aS Ras
ATt Na leak2 & A3y = ¢ BE medium¥ test tubesE €S £ H

= A

22d A9 Na T+ atomic absorption spectrophotometer (AA6701F
Shimadzu Corporation, Japan)& °]-83to] ZA3st9 3 7]&7] (Na pg/ml/min)E
T3 %, AAPHE A2g A+ 25 v Na leak#t= AlLtstaith

t}. Intracellular Na =74

HAEES 3000 rpmoll Al 1023+ YAEE] AlA plasma®l buffy coatE Aol
o Z4zbe] =), Eule XA ZAEEr FEES DMSO &ule 3o FHF 100

ES

pg/mee]l HEE AES 15 meo] ¥, BEW Ex #HF 5 mMo| HES ¥tk
ol7]e 100 mM AAPHE 1 mMo|] H %5 H7}8Fo] water bathol Al 203+ Hj
Fetrt. v = oiEf Suje] CWSE ¥ 3] flotdlz2 &5+ F oA
3000 rpmell Al 1027F A4 A F  ASds By, o2 A CWSE 5™
HHEA AETE Aoler v T ASAE MY F AT pellets CWSE
8|43} hematocritzkel 40~50 %7} A =4 ¢ &

Ao

A &8 50 WE 5 mle 0.02% acationox (metal free detergent, Scientific

A 83l hematocritt<

AN
ol
ol

|

Product, USA)S ¥ A= AdFU e Na ¥% (intracellular Na) gt A4t
7] 98] YAEE4 A (atomic absorption spectrophotometer, AAG6701F

Shimazu Corporation, Japan)< ©]£3le] Na =2 =43}l M2

487 g

A%
[Na ug/ml] [60min] [umole] [31.5-(1.5xHCT)]
X X x = Na mmole/ ¢ rbc/hr
[min] [hr] [231g] [1.5xHCT]
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Intracelluar Na :

[ Na pgl [umole] [101]
[me] [231¢] [HCT]

Na mmole/ ¢ rbc

(5) LDL3 PRP®] TBARS =74

LDLS Atzhe] &S <Figure 3>¢ #o] sequential discontinous density
gradient®] %= €A d HAES W&o dglon, PRPE dEE 2,000 rpmol
A108%E dalie] g & AFHSITE AlEe sk Evke A0, Y FEES
DMSO &wfo] o AR&etiewn, HERT E¢F 100 mM AAPHE %o LDL¥%
PRP9| #4tst 54 AP S 5453

LDL# PRP2] TBARS &#< Yagi'Wo] W& ol &dte] 4. £24
TS 747+l LDL ¥ PRP 250 wlo] DMSO-Euljol =<1 =&} &nfe XA 7+
Y 47 FE2ES AT 4 ng/m7t HA ¥ew, HEW Ex HF vE 5
mM, 100 mM AAPHE HF v% 2 mMeo] H =5 Y3 WAioA 247 W

Zte] Algol 1/12N 23 4 meeh 10%

A F AYe Ak wgel B

mN

phosphotungstic acid 0.5 mE ¥ a1 58-7F W] 3k 2,200 x gl Al 103 94
HEste A4S5de Hea JAdE /12N 34
S 99 2 AAS Al & W wESGT o] A T dojx
9} TBA reagentE 7Fste] & 42 & 5745 9a 95TAA 1
o}

. 971l n-butanol& 7Fskal & 42 F 2200 x gollA 1583t A

DO ol

ml 2} 10% phosphotungstic

ARt 3 AEAS HsEdok 1,1,3,3,~tetraethoxypropanes X80 = 3lo]
Az o] 9l TBARS%S Spectrofluorometer (Kontron Instruments SFM-25)

= excitation 515 nm, emission 553 nmeoll A A& 3t}
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(6) LDL Oxidation &%
7} LDL #4¢

LDL2 <Figure 3>¢} #Zo] Alge] &S sequential discontinous density
gradient?] % A% A4S wEsle] A ©4 NaClz Algel &
2 W)

¢ UEE 1063 g¢/mE ZA3 T QLAEE (150,000 x g, 4T, 204 7H)3}Fe]

12

plasma, chylomicron, very low density lipoprotein(VLDL)¥} LDL fraction<
HDL=} lipoprotein deficient serum(LDS) fractionol| 4] 2]ttt 18] 31 LDL
o] 49U+ fractione HWEE 1019 g/m= F4ste] LA 2(150,000 x g,
4T, 20A17H)3F Fof A& E o] chylomicron/VLDL fractione A A3tE o yH
A aFFES oAl NaClZ2 E%E 1.063 g/mbz A 2 Hoez A4
=28ty LDL fractione <= @33k 2ld LDLE 4TelAM 0.154M
NaCl, 0.01% EDTA buffer(pH 7.4

th. LDL9| 4Fs}

LDL 100 @l 1 mM CuSOs4 70 & Fo] AtstE X3 a, DMSO &+
o El Z7ke] =ap Euid M, HEE FEES HEF 2 g/, HETY EE
HZE 5 mMEA @] AAFI7}F 500 w7t HEE FAMA(pH 7.4E 49 5%
CO; incubatorol A 37C=Z 2447 wjksll o wjeko] &k & 40 mM EDTA

25 ub® CuSO,9| AFsts A

t}. Agarose gel electrophoresis

5ab, gl Suty A1 FEEo] LDLAMS ] WA= 9 &S dolrv]
$?13ke] agarose gel electrophoresisE A AISFATH 0.7% agarose gelS Al-8-3}¢]
ols s THASACL Al5E YT} AFs LDLE widste] 20 uE FYsA L 135
e AE o2 pHK.6, 0.05M barbital bufferE Al-&3e] /) A At}

_22_



PLASMA

+NaCl (d=1.063)
150,000Xg (5°C), 20hr

HDL, LDS VLDL, LDL, IDL
VLDL,
LDL, IDL yellow
+NaCl (d=1.019)
150,000Xg (5°C), 20hr
Clear ‘
LDL VLDL, IDL
HDL, LDS yellow VLDL, IDL white

+NaCl (d=1.063)
150,000Xg (5°C), 20hr Clear

LDL

LDL Dark yellow

LDL Dark yellow

Clear

N

Figure 3. Preparation of low density lipoprotein (LDL)
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A dufoll= A HES FFHAdES 75~95%9] betanineo] ¥ o] Ak
AL

3 #4S Jeua® isorhamnetin, quercetin, kaempferol 5°] & %o
3~5%2] polyphenol, 1~15%¢] flavonoids &°| & Aoz I .
ey a2 HAF AE H3 fe flavonoid &% A} 23} hesperidin?}
naringin®] 5% flavonoidslo] <A 9™ 7+do] E4)3l= hesperidine &
AdHe TS FA=d Zast B2 Vit Po 48 7HAH XA it
515 AL o Aldta 4 A Yk

Saito £°Y2] Ae] 93}H Brazilian green tea® %< DPPH=Z 43 Ay}
2 FEE 31E &4 S EGCG(epigallocatechin gallate) ¢t ECG(epicatechin
gallate)o] 74 A ¥ LI 435 AdAe] vt muFlon, Liji 509
ATollA =2k 72 in vitro A7l EGCG, EGC, EC, ECG9| 47+ 3}
ol g AR A FA o wet FqE Alo]F S o] Fo] Fe dxA<
ZEIAE Yepdua glow, 521 kst 712 JbElRle] B ringel e T
ksl 7)ok AwolE 7|7F gd A @Al 7ot Fa% 8409, B ring
of A= H43 3 719 ortho-dihydroxyl 71¢F 3 9219 ZeolEXE &

Uz 24849 2nE fA%EE 23 482 sul, deoEst Ax 7

of\

H7lo] 7% a3t 89S AT dvkn B stk Rafat 579 in vitro 9
Toll A flavonoids”7} -2 hydroxyl radical 274 A4S 7FA 3L o] XA 34ks)t
2 oA & F Avta FAar o]y s FAE flavonoidse] aromatinc B-ring©l]
2185 hydroxyl group®] 4o wal Z71sttta 9th Lee S'17& &npth A
A £719 et FEES] - OHE 4439 plasmid DNAS] &40 2 HE X

& &3 Atk shgon, olelg Ade Evtd M4 R BHL 2
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Flavonoid®] 3}8t4 27} 259 A3sts dAd o i &4l
flavonoid7t #HitakA Ao A4 ERH o= oAty sHE FRHYOE C
ring®] C-3$129l -OH7|7} EAstelofF ta C ring®] C-29+ C-3 Alolel| %
Adto] glojol 32V A9 B ring?] ~OHS| 7} 47] o]Aolojeol dw® P}

AgE v g (glycoside) B e = EA 5] of stiar 319> o238t flavonoid=

ot

2 o

P

hydroxyl radical, superoxide anion radical, peroxyl radical?} peroxyl nitrite]
scavenging™ V3t Bl olUe} Fer} CuZ chelating®™shal d2ksl g9 A4S
Z7tN Ao wA o @48 Yehle Adelgtn RudAet® aeu En
g o] &FA4d %2 hesperidin®} naringine &= flavanone®] < 3}™ hesperidin<
g4 59 379 hydroxyl group®] <flAsta w4 73 47 A ZHzh
rhamnose-glucose$} O-methyl group®] X &=o] gloj % 9] =AE5S 7b

~
2ato] gl FEBoIH Ue radical 27 $4EL el Aoz 47
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Table 1. SCsy concentration of extracts for 0.1mM DPPH

Green tea Cactus Tangerine Vit. E

SCs ¥ (ug/0) 8.3” 875" 12507 757

1) The extract concentrations at which the decrease in absorbance at 517nm by 50% for

0.1lmM DPPH at 10minutes after addition extracts in methanol

2) Amount of extracts (mg) for the equivalent scavenging activity to SCsy of flavonoid
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—e— green tea
1.8 1 —a— prickly pear cactus
1.6 —— tangerine pulp
1.4 —o—VE
8 12+
C
® 1 F
N
& 08¢
Q
@ 06 B .~ N O O
04
02
O 1 | 1 1 1 1 |
02 28 42 62 82 102 min

Figure 4. Patterns of decrease in absorbance after addition of SCsy concentration

of extracts to 0.1mM DPPH.
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Table 2. Effects of green tea, prickly pear cactus, tangerine extract and vitamin E

on platelet aggregation

Control Green tea Cactus

Tangerine Vit.E

Maximum()" 12.50+4.05" 7.05+2.80 11.73+4.04°

Initial Slope(Q/min)®  12.06£4.58" 4.17+1.29 10.23+4.34°

11.60+4.17*  10.48+2.76™

12.05+5.04° 9.26+3.09"

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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3. Intracellular Na 2 Na-leakd}l Hemolysis
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Table 3. Effects of green tea, prickly pear cactus, tangerine extract and vitamin E

on Na-leak in erythrocyte and hemolysis

Control Green tea Cactus Tangerine Vit.E
Control
AAPH Incubated
Intracellular Na® 8.80+0.60 7744066  968+1.61  9.35+1.39  952+1.01  7.70+0.86
Na Leak” 0.26+0.16 0.20+0.16  0.25+0.14  0.19+0.15  026+0.16  0.24+0.15
Hemolysis(%)” 1653+3.79°  15.30+2.02" 18.15+353* 14.12+2.31° 14.31£3.30° 12.08+2.56"

1) Intracellular Na ; upper values are for intact red blood cells. (Na mmole/ ¢ rhc)
2) Na-Leak is Na efflux through passive sodium channel in intact red blood cells. (Na mmole/ ¢ rbc/hr)
Values are means + SD of 9 rats.

3) 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 4. Effects of green tea, prickly pear cactus, tangerine and vitamin E
on TBARS production in PRP and LDL

Control Green tea Cactus Tangerine Vit.E
Control
AAPH Incubated
PRP (umole/ ¢ )" 0.24%0.08° 037+0.04*  0.32+0.04°>  0.37+0.05°  0.38+0.03*  0.29+0.04"
LDL (umole/ ¢ )2) 0.73i0.023b 0.83+0.18% O.69J_FO.16b 0.72+0.19% 0.74+0.18° 0.31+0.12°

1) TBARS production in PRP(Platelet rich plasma)
2) TBARS production in human LDL(Low density lipoprotein)
Values are means + SD of 8 rats.

Values in the same row not sharing the same superscript differ(p<0.01)
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4. LDL - Oxidation
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A @ Native LDL, B : LDL+Cu®, C : Green Tea (2mg/mt),
D : Cactus (2mg/m¢), E : Tangerine (2mg/m¢), F : Tocopherol(5mM)

0.7% agarose gel electrophoresis(0.05M barbital buffer)

Figure 5. LDL - Oxidation
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