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ABSTRACT

Antiplatelet aggregation, anticoagulant and lipid-lowering drugs are clinically widely used for secondary preventive
purpose in the cardiovascular patients, but there is no primary preventive agents to prevent these diseases. With the aim
of developing effective primary agents for cardiovascular diseases, we tried to formulate an optimized mixture of natural
plants extract containing Theae sinensis, Camelliae sinensis, Vitis vinifera, Gingko folium and curcuminoids from
Curcuma longa and to evaluate its anti-thrombotic and anti-hypercholesterolemic effects in vivo. The inhibitory effect
of curcuminoids on vascular smooth muscle cell proliferation and migration were also investigated in vitro. In the
animal experiments treated with hyperlipidemic diet, oral treatment of curcuminoids and natural plants extracts mixture
(100 mg/kg) into male Sprague Dawley rats for 7 week simultaneously inhibited platelet aggregation as well as improved
lipid profile in the blood. Compared to control group, both of curcuminoids-treated and mixture-treated groups revealed
significantly decrease of total cholesterol (24.4%, 28.6%), free cholesterol (25.1%, 24.0%), cholesterol ester (14.6%,
29.0%), LDL-cholesterol (27.0%, 32.0%) and triglyceride (15.0%, 31.0%), respectively. However, both groups showed
increase of HDL-cholesterol (46.6% and 51.5%). In particular, atherogenic index of curcuminoids and mixture treatment
group was significantly decreased to 47.0% and 56.0%, respectively. Furthermore, oral treatment of curcuminoids and
mixture significantly inhibited collagen-induced platelet aggregation (21.1% and 29.1%, respectively) , compared to
control group. The anti-thrombotic values of mixture was almost similar to that of aspirin treatment (100 mg/kg) group.
These results suggest that the oral treatment of curcuminoids-based natural plant extract mixture improved cardiovascular
conditions in hyperlipidemic rats. (Korean J Nutrition 36(2) : 101 ~108, 2003)
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102 / 44T E5FE<] A-BAl| vlAle 9%

AT Sol RuHgIh

HAZ AZE AAHE AR 39 FAAEY curcwe-
minoid7} 18|17k Ao i3t St axrl BanEEA
F5 w1 vk 5 (89 : Curcuma longa L) 7%
(Zingiberaceae) ol &3t= thAAZE ARE FA4o=
F5 T oMot AGellA AuiiEe, T RE BE o)
fafo] 218, okg, dME Tl §5EF Aot &
A FelA] AR o] RE 1 Y &3] ABAHER
2 3~6%HE THE FYUA AR curcuminoid 2
curcumin (I)# 79 %54 (curcumin II, III)EF T4
9 dlEA EFE|TL® Curcuminoid?) )jzgog
B AT 28 92 2gAHE AP 2 3
of FHEdE Y 2aFEo) RuHT Qlon,
AXE AFES fFEsle] GAIESY A3 Ho)E A=
BIE Ik g, Hel dojuhs jelolaol=
de JARIEEA =X X5} ez A7) Y
& A0z Jysz JAop®

4% 249 ¥ prostacyclin (PGL) Aol ok
curcumin®] &= H A¥A 100~300 mg/kg &)
2] adenosine diphosphate (ADP), epinephrine (adre-
naline) ¥ collagen®l] 93 2+ 4 43S 23
A AL PGLY F7H8 JERNIITE? B3, Strepto-
zotocin®ll & LY G Holl 0.5% curcuming 8
F 748 23 5 ZH2HE A3 82D,
cholesterol—7 @ —hydroxylase?] BAEE ¢ Z7}3}
£ Aoz ByFHPLE® o] 9% curcumin®] LI A
EHE 2loj& A7l E7|ol|A A3} stress 749 FWA3)
A4l AFE YIRS HPHNEES o] 88 AFIME
curcumin®] 2J¢k FAFHZM T FAAA a7} B
AL ool BuEL FHE, curcumin®] E
F ZHAEE A}, 4w &4 2 ALY o
A, GHFEIAE FAJA aHE e g Jet
e 2AET A w3tz As I3k NEAA A
= 50T e § Qe ZoE AlgE.

webd, B dFeMs £F FEE (13} curcuminoid
2 XD E FY52 haM ARE AT7¥N Zya
HE 94 9 49 $4S vehd OE JEE 441
catechin, XEF4 F2E 5% F7I8t A4 Q=
EEES AxT F AFFE Z2AA ex vivo L in vivo
AEE B3l o] EFEC) EF A A= 2 ¥
AU AN E ZARBIEAL 3I9ith =3, A)Eujek
APE T EFEN A curcuminoid’} B3
AE] FA7 o] FolE AAZ AAMEAANE =R A3}

i)

e X 9

1. 83 ¥ g HOWE AN FE8

£ Ao AM3E HANE Fol A2 AR =3
2} 239 - IEFASEE £U9 DHA, EPAE (P)vh
oleME (F=) oA FEdol ARESISItE U8 9] 8
Y2l curcuminoidE (F)Hlo]eHE AFAelN &7 4
B0 25 acetone¥} hexane FEFHS 538 cur-
cuminoid’} 95%°1¢ e FEES AMEEIh 2
29 #5573 S 918 reversed—phase HPLC column
(Spherisorb 3 £m ODS2 4.6 X 150 mm, Waters Corp.,
MA, USA)& ARE3ISIeH, 34 o& 0.1% trifluro-
acetic acid (TFA)7} 378 $/TE, o152 ace
tonitriled AREEIRTE AlE F A 0.1% TFAZE &
¥ €€ 1 m/ming §52 7Y columng FE A
71 ¥ ethanol®l %9 curcuminoid €< 100 x«l& F¢
3t) 0.1% TFA7F &8 &l acetonitrile 0~100%
2] gradient® 2087 F1, 427 nm Rox ] EF
T8 Z333k &£F curcuminoidE ©)83F TFITAE
%3l HPLCE °1&3t A3 348 gsidn A
8 %9 curcuminoids & AFEA5IRT)

2. AY 8 QL AENo|

o IHEY S 248 2d FEZ 9% A

22 ZIZ} AF 200~230 g, 60~70 g A5 male
Sprague Dawley & (F) tighlol23da (3) 24-¢
T3, 59 B 71BAE RHRAAR) 2 FeAR
£ A¥o) AT ASER LEE 22 + 20T, &
E 55 + 5.0%2 FASIT, 2HF)E 1247108 2
A3t Hol= uid 24 10~11A4] Aoldl] &3} 37
T, dojFe Holg FFY 9 v}, AFLE 1F
Yol g ¥ S33)ict

XY 2d {55 & A87l AR Aol
AAdAo], mAHkAle) AW - curcuminoid?lo], X
EFE2 o] 4FFolH, Ad2lo] (Normal)
T vz FesE oA 2uE AIN-93 AFFES 2o
ZAPe) what A28, AELAo)E AAH2Al0]9 corn
starch®} corn oil Y@FZ thAIEt] 10% lardE A7}381
Az L 249 - curcuminoid o) 9h A - A4
SEEE ol 3xole) YR corn starchE thA)
319 curcuminoid$} FAXNEEHES 42 2% I716HR



t}. 7 Agaole] AL Table 13 Zth Zd4awe A
4 3AEF R @48 Ad AINE EFES AxE
A in vitro 770N ZHD FIHA B4 Al o)
v Rug g 9 7l FAIR AETHE TAHE A
F 2R AR 75 AAEE dAste] Table 29 2
o] A|Z3}3ich

Agao] wjge] AMEE BE FA AE-L ICN Phar-
maceuticals, Inc. (Irvine, CA, USA)ollX 7311, &
2% SHEA 2o AFEE collagend Chrono—Log
Co. (Havertown, PA, USA), & thzekE= o]gd

Table 1. Compositions of experimental diets (g %)

Components Normal  Control  Curcuminoids Mixture
Casein 15 16 15 15
Corn starch 60 50 48 48
Sucrose 10 10 10 10
Com ol 5 4 4 4
Lard - 10 10 10
Cholestrol - 1 1 1
Cellulose 5 5 5 5
Vitamin” 1 1 1 1
Mineral” 35 35 35 35
DL-Methionine 0.3 03 0.3 0.3
Choline bitartarate 0.2 0.2 0.2 0.2
Curcumioids” - - 2 -
Extracts mixture - - - 2

1) AIN-93G Mineral mixture (%): Calcium Carbonate 35.7, Mo-
nopotassium Phosphate 19.6, Potassium Citrate Monohydrate
7.078, Sodium Chloride 7.4, Potassium Sulfate 4.66, Magnesium
Oxide 2.4, Ferric Citrate 0.606, Zinc Carbonate 0.165, Manganese
Carbonate 0,063, Cupric carbonate 0.03, Potassium lodate 0.001,
Sodium Selenate Anhydrous 0.00103, Ammonium Molybdate.
4H,O 0.000795, Sodium Meitasilicate. 12H,0 0.0275, Lithium Ch-
loride 0.00174, Boric Acid 0.008145, Sodium Fluoride 0.00635,
Nickel Carbonate 0.00318, Ammonium Vanadate 0.00066, Po-
wdered Sugar 22.1.

2) AIN-93 Vitamin mixture (g/kg) : Nicofinic Acid 3.00, D-Caicium
Pantothenate 1.60, Pyridoxine HCL 0.70, Thiamine HCL 0.60, Ribo-
fiavin 0.60, Folic Acid 0.20, D-Biotin 0.02, Vitamin B12 (0.1% tritur-
ated in mannitol) 2.50, «-Tocophero!l Powder (250 U/g) 30.00,
Vitamin A Polmitate (250,000 U/g) 1.60, Vitamin D3 (400,000
U/g) 0.25, Phylloquinone 0.075, Powderde Sucrose 959.655

3) Curcuminoids contain 18% Curcuma longa

Table 2. Compositions of a new natural products mixture
Effective Optimum

Name of component confent  content Property
Curcuma longa (tumeric) 5 —40% 18.0% Powder
Theae sinensis (black tea) 1 —-10% 6.5% Powder
Carmelliae sinensis (greentea) 1 —10% 5.0% Powder
Viitis vinifera (grape seed) 05— 5% 1.5% Powder
Gingko folium (gingko leaf) 01- 1% 0.5% Powder
DHA/EPA (fish oil) 30 —-80% 40.0% Oil

Others 2 -20% 8.5% Powder
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aspiring Sigma Co. (St. Louis, Missouri, USA), Ed~
HE, XY 59 F AAAE SRS (P oA
ok AEL T8I ARSI

3. Curcuminoid ¥ °I& BH8 2SS YUY A=
TYZNE AU Ay

£ Q7%= curcuminoid® in vitro AE (1) curcu-
minoid®} MAXE EFE2] in vivo AY (M) 22 A
T 7HE o] F8sigich Aoz Ay (1) 8
HFETAE F2] JA 8} olFl tist A aAE AV
Ax, A8 (IDe ZAEA0)E 89S 9 curcuminoid
o} I AAERES] AFHT EF AALH B
4% 3 A0 Xl AAazE EAHRY 53,
AY (D9 2% 2AAelE A F curcuminoid €}
HAAEFE 23t EF AAde] ¥l 24 At A
A4o] (Normal), 2A%40] (Controb), IAW - 35
Z£E2o] (Curcuminoids), A - AAE E3HE2]0]
Mixture) 2] 47522 TS 73, 4w &
A Y 3L deiMe B3AolE sHax A dizet
£ aspirin (100 mg/kg body weight), curcuminoid
(100 mg/kg body weight), AQA4E &&E40] (100
mg/kg body weight) & Folshs AdToz Vel
ZF APTS 2F 870 vk AT BEE Hole A
£ 7 7= gulEi¥ F 647RIE ARSReH, AT
A TAAo|gl Z¥zte] A8 E THFE¢ FFIUL,
BTl BddolE F8hEA 1647 ARE wid
A7l ATF 311

AY AANLE 042 3] 15 vt} 12413 2 3 A
& A8 AE FEAA FES AF HHE
48103, A A¥ 7IzbEete] AR A% AF St
go 7 BEl 2ola&[food efficiency ratio : MeS7tE
@/MEAFF (9 X 10018 T3k

4, N Q) HARN

7 AYPFELE FJAAF7] A 124 BAAT F di-
ethyl etherZ IFAA ERdsy oz e Nadst E
AFs] WY 4w 7% B4l ARSI AHE-

#2714l sodium citrate@ 29, A& A5 &

to rlo it

nmold FY50] W vlAgsTE HDL- e A5
22 9% | HDL-ZUAHES A% S HES 2
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ANA AAT F ASAe AR F FTH2EHE
I} 2 wjo g =353t LDL-ZFa2HE FEA
eto 2 3y J LDL-ZHYAHESTE TANA 9N 8
A2HET 22 oz SH3IGn F fel Fdiw
g, ZY2HE cd2HZ9 FPE A4S AME3H )
A gersllet.

2R BNESFLS WNAE 33 (impedance
method) © & collagens 23 ¥, 4w8yH 537]
(Chrono—log Co., Havertown, PA, USA) & 0|43} ¢}
&3} o] A3t WA, dg dEAe) SuE
A cuvetted] BHAESF 0.45 miz} AE 0.5 miS @yt
w)7ig} Al 2 Ao] 37Tl 383 7RR# F colk
agen (1 mg/m) & F7Ig b 4% 33 ATE S

A3}
5. Gurcuminoidt EAFEE MEFN N 3 &S

1) WEOMTFAON o}

44 Aok F1 A disHaE FE2AEE 10%
fetal bovine serum (FBS : Gibco BRL, Grand Island,
NY., USA) &} 2417+ A7H Dulcecco’ s Modified
Eagle Medium (DMEM : Gibco BRL, Grand Island, NY.,
Usa) wiAel A $71 10Y/mlo) 57} HEE F54
7} ©h2, 96 well plated] Z}F welloll 100 p1¥ B3
37T, 5% CO, wjokz70lA 2447} viFs)sith. 24413
¥ 2 well 278 w2 AASIL 0.2% FBS7F €
DMEM#BIAZ 3U7F A A (serum starvation) &
F3I3AT) 72A1F F GRS AATIL o] 7] R
9] €35%E (curcuminoids 95%°1d) & FHE 5%
FBS DMEM$ 100 #1¥ 2} wellell Hgldte 37T, 5%
CO, WiFzRAoNA wiekasich 48A13F vijF Fofl WST—
1719} (Takara BIO Inc., Shiga, Japan)& 2} well 2
10 ¢ AAe 9 Y A0 Frhokst o i
AER AEFH JAETHE FA8I5Th o] e Ax
Akl AP Aol wet o dEe AEFH 9
gk | EE=go} 19 succinate—tetrazolium~reductase
84 712 Ul formazan M4%2] FJT WHIE
ELISA microplate reader® £33tk X2l curcu-
minoids®] ¥=° we FFE #S Uy 44 Hn
3lo] AT AIX AEE e AR s

2) BUZME °IF (Migration) ™22t
10% FBSZ ¥ 35t DMEM wiA o)A wiold BEaA|
¥Z trypsin—EDTAZ 2} sk platedllx] wlojdl

% 493 4952 A W AHE 0$ FBSE ¥§Het
A & DMEM HiA2 Atk E8l€ Al 100 ¢l
(5 x 10%well) & Transwell plate (Corning Inc., NY,
USA) 9] A welldl B3, 3 wellole 1% FBSS
10 ng/ml platelet—derived growth factor (PDGF, Lake
Placid, NY, USA)7} &€ v Yol& ks 37T
A 1223 321 BR)EInk A wellE 7AUo] 4% pa-
raformaldehyde§o2 NEE 1AM F welld =
78] NEE AASY FAg ok, BE T3 olF
& AE 7 SAsIA

6. EH N4

A8 A= SPSS 11.08 o83t 7} 8T
I BFHAXE 78195, ANOVA 2 Duncan’ s multiple
range testell 23] p<0.05 FEANA S AT

1L g L

1. 325788 REYEY F3 R in viro ¥

1) 83788 2%l 85H Curcuminoids® ¥

SEUEZNE RYAT 528 ¥L 5 pgs HPLC
BAS 53] AR & A7 4.77 pg® curcuminoid
£ do} 95.4%9) &5 et} (Fig. 1).

2) $378EC| BUTRT NEFA W °5° DAl 994
=

2 AFe|| A3 curcuminoid (95% ©)4F &) 71 4

BEET AE2] T v|AE F&ge AR A7, Fig. 2
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Fig. 1. HPLC analysis of curcuminoids from Curcuma longa L.
extract,



A Bzo] curcuminoid’t BE SEH 0 E HEZ AE
FAE 73K AAEE FAT £ Ao olF FEiA
% ICs 3h2 2F 68 ¢M ©|th

E3t, curcuminoid7} EHHEZ AIRXY o]Fel AAE
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Fig. 2. inhibitory effect of curcuminoids on vascular smooth mu-
scle cell proliferation.
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Fig. 3. Inhibitory effect of curcuminoids on vascular smooth mu-
scle cell migration.
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A7} Q=R #FR1sh7) 9§ Transwell plateE ©] 8351 2
HoME FEoE&AH o g iz vl3l 2zt 61%$ 99%

2 uje Aot AEE HAT + A (Fig. 3).
2. 83 FESY NOWNE ZB2Y 7 vivo N

1) NEFEY AR, HE FIF H AIE z8

Table 34 o) AF S/ 4Tt sl
IAY FETFAN 2 AFE B0, Asa g o
& 24 7ol £-2AQ1 Aol ¢lolth (Table 3).

2) 3 N T Het

Il

g

Curcuminoid?} HAAE E (mixture) ¢} AE#A
o WX & TS FAB) -.43}01 XY AP

A FE #3LE 578331 (Table 4).

27 F ZYAHE B5E 2126 mg/dlR AAE
Bl 3 A% F7V8198 1, curcuminoidst E3E (mix-
ture)"'ol AF 2ol 2t < 24%, 29%4 FsHA 7+

2&-2 23R} o]+ curcuminoid &= FoiF KL} o]
= E2o] A7}t & FHAEHE At Bt

TP 23
o &9b9el oz Vel

1A 0] R2F (RPN BalrUE drdE
3 fa) TAAHE FAE P F (RAD vl

Table 3. Body weight gain, food intake, food efficiency ratio in
experimental groups

Groups Food intake Body weight gain FER"
(gl7weeks)  (g/7weeks) (%)
Normal 2490 + 41.3 194+ 390 401 £ 563"
Control 338 + 33.1 127 £ 13.7 37.6 £ 3.92
Curcuminoids 332 + 32.9 130 + 20.5 390 + 625
Mixture 327 = 40.1 137 £11.2 41.9 = 351

1) Food efficiency ratio (FER) = [(Body weight gain for exper-
imental period) / (Food intake for experimental period) x 100]
2) Values are Mean = SD, n = 8

3) Not significant at p<0.05

Table 4. Effects of curcuminoids and mixture on cholesterol, atherogenic index, and triglyceride after orat freatment in the animal

experiments
Normal Control Curcuminoids Mixture

Total-cholesterol (mg/al "730 +1.6% 2126 =124° 1608 *£79° 1519 = 84°
Free-cholesterol (mg/di) 40 +03° 167 £ 2.5° 1256 =07° 127 = 24°
Cholesterol ester (mg/dl) 690 *1.3° 1959 +156.0° 1673 £7.2%° 139.1 £ 140°
HDL-cholesterol (mg/dl) 532 +1.1° 204 £ 1.7° 299 +1.3° 309 & 1.4°
LDL-cholesterol (mg/di) 120 = 05° 771 = 64° 563 +25° 524 + 3.3°
HDL/LDL Ratio 446 + 0.2° 0.28 £ 0.06° 0.54 £ 0.05° 0.58 £ 0.08°
Atherogenic index” 0.37 £ 0.05° 98 + 1.1° 509 + 0.4° 432+t 09°
Triglyceride (mg/dD) 358 +09° 650 + 2.0° 543 +1.4% 47 + 19°

1) Values are Mean + SD, n = 8 in each group

2) Values in each raw not sharing a common superscript letter are significantly different, p <0.05
3) Atherogenic index = (Total Cholesterol -HDL Cholesterol) /HDL-Cholesterol



106 / AA2E Eihgo] AdAA | w|Ae G
Z}zh oF 3ull, 4¥) & FXE YeRdE, ol 184
o] Al ERAHoE Jehhe F FH2HEY % T8
F935 kS Bt 8, curcuminoid ¥ £8E (mix-
ture) 2lo] £ FHYAHE JAHE T2 78 F
A2HE s 2Tl HEN F¥ o g A
o]Z E3A curcuminoid TE FoiRTh= HAXNE £F
£ Ro7t 8% (g MMsked 2o addY ¢
4 9%ch. 94 LDL-FYAHE9 719 HDL-ZdA
HE2] Asks H8AE 240 ez dERe
23 $FFEE A8 olF TR WA THEY 7R
g AR 9sl] LDL-Z2HE% HDL-ZadX
HE sTH3E v a3t

)z HDL-ZHAHE s A4t vls dA
3] (61.6%) FA3 vl EEF5EE 5oy EUE F
o Zof| A HDL-ZY2HE T Fdel vls 4z
43.8%, 41.9% 2% AHE Bk ol E£FFEEH
E3E 59 A gzl vid 742 46.6%¢ 51.5%9)
HDL-Z@2HE9 4sa%s vehdcky & 5 itk
3, A AolE AT dizTelA 9 LDL-EHAHE
T AA0)E AR At v oF 6.48) AER
AsHA S7HEe wEE 7 UGk EFFEE FoiL
7 ZFHE Fo]FoA9 LDL-ZHAHE FEE UZ2F
o wla} 4zt 27%, 32%8 FAA7)E ABE BT o]
= AgE 47299 M= ek £3Y LDL-24
2HE NAEAE ¢ T 22 S92 ¥FE
EgEol AE s 4F3] IS F RoE A9E
& Qlck =3 olde] AnE F33te) HDL/LDL-Z#
2HEQ] 81§37 FHASXFE v|2d 2T, Table 490
A B2o] & ZYX2EEY HDL-ZUAHE] Jaa
£ vehlEs $9743A 4 (atherogenic index) 9 3%,

BFFEE 57 ERE FATFY FRAARAFE o
Z3o vldl 2z 48%, 56%°) HAEHE Hled, &
TE o7l £F FEE OEFAEY £ ¢ 5UAHR
F MAEH 17%) 3 JehiSich

A 5 HINE ZHAHESE STt}
AVHA Aarzol vla) o] o 1.8v) F7183ion,
EFFEE 5T £HE AT AL v
= gz7d v 42 15%, 31% 35 249 2AHE B
g} oj3t AME curcuminoidE X5 JPAE £
o] FAAY & Akl a7A e Alska Utk
olde ARE FFARY, £ ¥l ArgE EFES 1
AEZ A 537} ARE 700N ALsE 71EY E
2Rt HDL-Z 2SS 5u) ol 71519, LDL-

@ ol

= Normal group
& Hyperlipidemic group

Platelet aggregation inhibitton ()

Control Aspirin  Curcuminoids  Mixture

Fig. 4. Effect of curcuminoids and mixture on platelet aggregation
actlivity ofter oral treatment in the animal experiments. Bars with
different olphabet were significantly different at p <0.05 between
Qgroups.

SUEEEL 28%, AT 1.29) RS BoFm
A&, 1 ZolE A2 AAQ) curcuminoid RS oF
BT 71& EFENN AREHAD A7 A (o
=2k FHEIZ B 50%°14 R AR &) FEAE
FEO) F7hol 71Q1% Aoz Ak Qi

3) TNG Ao ST Y 0| SR AN &
3| prgy

Fig. 4= A< 0148 A7AEE SIS T3l
gk AHFE 9 IXE APF 2N daw G

H3E bl Aolok Aiko] ABFEM 4w
3 dAaNE AHE Ay, dzF vlE ok, &
BF5EE, E3E 59 A 47 24.6%, 15.8%, 23.1% A
59 gaved dAaRE BEE F Ak nAEA
o] AFFE 2o diw SHEIL FdAo)Fel v
g ok 1.88) AEQ A3 diw SATAS YebiEd),
ol ¥ Y 2 FHU2HE 57 4w HE HE
g A BAT Bho] U& TS BT Q)
t}. X5 A FETAM 4usH EHE =
AVt A, Y UIRToR ol AFALS ATRAT T,
curcuminoid?t @5 Fo3t ¥, EYE (mixture) S F
A%t Tl AR dlzTe vl§ 2k 31.2%,
21.1%, 29.1%9) JAETHE Jepidet. o] 37 o] F
APTAN EFEQ A a3t IUZFA oA
FAZT FABH vepd AL EFE) AMS-E SFLA
o A3 84w 497 curcuminoid?] 1AFF 7Y
e Qg dsanz QzEd 53], Add A7Ae
o g¥8aw o] F7HE olfr 9 i FAE T
3Rl H3e] A7) o) 71E AR 2~3v) F&



A& ARI7] wiEd Aoz Az

T ggAol AHTH nAEAo] dFHTelM S E
28R AAEA Aole w¢ FVEE ATEAEA,
curcuminoid®} ©]€ ¥ EFES o SHAA &
A3 eAHE w2 ¥ 29 g J|dE 7EEY
W gFHow FW AHE AFY 5 Y& A= 7

g

57 A ZA viAE dEE Lotrr] Hsk, cur-
cuminoid®] FFEZ AE F2) U o]Fol tht in vitro
A 2 pAPHo] FERLF FgHol FES o]get
DAEEF N ave} dELw AHNEIHE ZARISITH

Curcuminoid®] BBFEZT AX 524 A 5, ICx

S B AYeA gE EAzAA < 68 M g
vepdon, AP AR o5 % ul- AstA Al
Th= AM S RIS A8 RAE ool Hoh 32l
2388 WE7) 93 curcuminoid® FHREE F1, ojv)
APg A7olA GRlg HANE AAELS o] &3l Az
# AFe] MAETES ARSAT =3 o]52 A U
84& g1 A A4 A8 FE ATFAT v
AHAs] FEHGNH FuAEEE T FA8I
, A @Ao] APEE FolA curcuminoid GE5F
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