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Anti-diabetic activity, decreasing effect on blood sugar level and inhibitory effect
on AGEs formation of a dietary supplement contained olive leaf extract
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We investigated anti-diabetic activity of a special food, which contained olive (Olea europaea) leaf extract, bitter melon
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(Momordica charantia) extract and o-lipoic acid using in vitro and in vivo assays. This food showed dose-dependently
radical scavenging and antioxidative activities using AAPH and DPPH methods, and also exhibited the inhibitory effect
on AGEs formation in Maillard reaction systems in vitro. The food significantly suppressed AGEs formation than other
two components in vitro.

Diabetic rats (Goto-Kakizaki (GK) -rats) were orally administered the food at the amount of 20 mg/kg body weight
everyday. By treatment with the food for 8 weeks, glucose tolerance of rat was significantly improved compared with
non-treated group. Blood glucose levels and CML concentration in plasma were significantly reduced by. treatment with
the food for 10 weeks. These results showed that the food may show inhibitory effects on the induction and process of

diabetes and is useful for the treatment of diabetes.

Key words : AGEs (advanced glycation end-products), antioxidative activity, radical scavenging activity, olive leaf, bit-

ter melon, o-lipoic acid

1. BUBIC

BUE, RAENC BT % HERR I B A R B e m) 12
HY . T 14 FEORATICL B ETFHELY EOT 1620
FNCGELTEY, KELHEMBEE L > T3,
PERIRDRIE L7235, S F & o AERREICER
BERIZTTZEFHMONT WS, HERFHOFEETE
BT B I LD L\, BUE L7 IRE Tl EIEE -
BEE - MIEREE L COAESTIZREI SN, &5
ICHKIC R B E BT X EMEEFLEE L D,
FozErp, Bt GER L oL MmERE E O
HLFEH SN TWE Y, ThOBERFBETHEILRED
QOL (quality of life) 2 L (KT S5 TR <,
BHEREELS, 8l o TRELBRENLEHE
EhoTwaeEZbNA, L LBIE, HRKIC
T A BARM R EE T EE R L BRIBRIER 2 S
DRI AT BETH 5,

PERRAEHFEAE L T WA EIRRE AR L 7256
HEADOT I VEREEY r BoRELRIE (gly-
cation) DT T B, CORITMEE T I/ BRD H VI
FUNIBEEDRIBET I/ ANVK VL (A4
7 — FRE) Egh, FICEMOBERR, X -
BEOLILEELEES L TWwE, A4 T7— FRIRE
FERIF B E O EAEPICB VT b T L, AC# RS
BVHERR T A A4 T — FRICTERYAEBY Advanced
glycation endproducts (AGEs) 2" L. #HET 5,
HARPINZ BT 5 AGEs I3 ERRBETREZE LD D

Journal of Nutritional Food, 10 (1), 13—20, 2007

AEICEEZRTILPHESNRTE)., Thil,
PERROMATIRIL A M3 5381 & LTHHEH S
TW5b, ¥ 72, AGEs [3HERIFIZHE ) Fk4 G DFED
BEEND L2 VIEHENZEREIEFELLNLTY
VR

ZDXHIT, HERBITAEERNIIBWTE DR
BEZHFETLIEDL BERFELTFHTLZ L,
b P AR G R %S ETROTERE DL
Z2HN5, BIE, BERBOGEHFICEE L T, MAEHE
RHIEHT A 70\ SR, GEBRE. RS
ELNTWD, wit, FAPERL TWEEMmDH
b MBEE % HIE S 21ER 2 R TP E TR Tw
B ENHLMITRY ., & 512 AGEs DR EHIHY
HEMBBEINTVDS, Lo T, RADHE
FICEE L TWAAEGHOHRH» SRR R L R
B EHRT H 2 L, RO THDLRERRTHF
BOREERA EEZLND,

F U — 713 2000 SELLE DRI S | Hurp a5 O
E4 TS HESNTB Y Y, £ 6 OMHOERT
HHNNY 4 VHRIGA ) —TEERRA, TEDNID
FBLL 25w fkA, SHICH Lt EREBEFICHY
TE, BAEZTIZA ) —7TEZF ZILOEHRRH
AT LTI RERT I &, FOFRHT L L
THEY) 72/ —NVETHAF LIRS, Y BLUTE
OBFEYTHLE FaFx v F 4V — VENRES N
THEY (K1), TNHEHE - ity 1 VAER, K
AR TR, MIEIER AR T 2 EHO MR-



0O-Glucose

Oleuropein

Hydroxytyrosol

HEFE - FEFBLG Vol 70 No. 7 2007

H:C CH;

QOleanolic Acid

1 F)-TECHFET 2RO EME

TWaY, Fho, V)R T IV TEETDHY .
A Y FCIINERIE. (RReME R w55 10 L CHpbi &)
RFERTEmMmE LTERSINTVWS Y, AARTIEFFIC
U - iR CEERICE SR TE Y, IR T
IHEPRE . SR E R AT ER o EEY D
B, STV OBRICEA2EEIEZ LN TY
5 oV REEIZF A 7 NEREHEN, TERIERG &
LTHHSINTE A, i, EME LTOMERD
ML Lo 2FEMTH B, TD o) FEEITFA Y
TIIHERRIE I D KA OB EIINT T 5 iEHE L
LTHwWHENRTWAY, L EDZ L), ) — T3
IXA, =AY, o) RKEEO 3EORGEMZIR
BLICHE. L DEWIERBREEERT A &
DR S Tz,
ZFITARRBTIZ, AV —TEMEYE kg L&
L. ESI= ) X 2ABLVa- ) REEEZ &AL
Pfin THET ) ICEB LT, 2OPERBAIEE in
vitro 3 X O in vivo THEET L, Fric etpetifdn & L
TORFEzZHIETZ LI,

2. A &
)& #

AN = TEIFZAGHEAEME L THWZERHE,
Rt —x 7 — (FRT) LhlRFTIhTW
5T (LT, BLHd2) THY, Z20FE
BAMEEE LR 720, 4 ) — 7 F 28k 100
mg, o) REE33.3dmg, =7 ZF ZAK 70mg
EREATWVDS, AV —TEIFAKHEIZIEA LY

RAVHRIB % GHINTWS, T30 F 121,
¥¥I0C, ¥¥Z3IVBE., 7uLgERE, B
GEMEIEIN TS,

2) BIESE

(1) DPPH (1, 1-diphenyl-2-picrylhydrazyl) % JH\v>72
HED T VA IVHHRIEE OB
SEKIERE 0. 1 ml 12 0. 1 M BEFRBEE 2. 4 ml 20

ZT2.5ml &L, RT0.016 % DPPH/ L% / — )V

B 1.5ml ZINZEEL 72, 10 S REER, F2L

¥ 5ml Nz, #Lo8E (3000 rpm, 10 min) L. ¥

YL URg xS LT UV S5FetER (B U-3210)

% FC 510 nm 2 B AEEE 2 Hl5E L7z,

(2) AAPH (2,2’-azobis- (2-amidinopropane) dihydro-
chloride) 12 X % WE DOHIB LM OGS
25mM ') J — VER A F VAL 0.9 ml 12 SRR

80wl & BHIIK 40 pl B INZ 720 F72IEBEMTIRE LT

7 ANV VBRIV, RWT0.25M AAPH

W20 W A NACHFEL., 37 C TI6 B A ¥ 2

A= b L7z, RIGHE 200 ul #4FELL, 4 % BHT =%

J = VAW S0 pl N CRIB RIS, 1 M EREE

#RMEE 1. 5ml. 0.67 % TBA K& 1. 5ml Nz CTik

A L7z WiEAE EC 1R, WEL, n-7

)=l AF /=) (9 :1)iRHE5m THHEL

72 7040 BE (3000 rppm, 10 43°F) #., UV 200

at (32 U-3210) # T EE2ml @ 532 nm (238

VB & Wl E L7z

(3) BD invitro A 4 7 — FRILRIZBIT 5 AGEs
A XS B B SR OB G



HERE - KERLGHE Vol 70 No. 7 2007

50 mM D- 1) A — A 600 ul, AR 100 pl
B LU 10mg/ml & MLET7 V7 3 ¥ (HSA)IEH 100 ul
RA L%, 37°C T2 MM A Fax—F L7
S % EM R (Dialysis Membrane, Size 8, Wako)
FHWTY B (PBS) . 4C T2 HMWE
FrL7zo 3UE% 10 ug/ml protein & 7 % X 9 12 coat-
ing buffer (0.05M FEEFEME. pHI.7) THMRL,
96 KA L/ FL— MI& 100wl A, ST 1 KH
#H# L 72, washing buffer (0. 05 % Tween 20 &4 PBS,
pH 7.4) C 3 [l¥k# L 7274, blocking buffer (0.5% ¥
5 F ¥ &4 coating buffer, pH 9.7) 200 ul & AN T=E
BT 1 BERIEE L 720 2R\ T washing buffer T 3 [m]35%
B L7tk —KPUk (7 2AE/ 20— Vi AGE
itk 6D 12 (REAKE:, AFbeA & it5)) 100 pl
A, EiRT 1 R E#ER. washing buffer T 3 [0
e L. &Pk (Horse radish peroxidase-Ht~ 7 A
IgG Y FPufk © AfLFETH) 100w 2 A, ZimT 1
R L 72, washing buffer T 4 B3, 1,2-7
=LY TVTIVEMA. 3.5 I stop solution
(1IN HifE) 100wl # AT, BB EEIE L7z, EBL
72 CML & % WL (492 nm) %8RI, ELISA V) —
¥ —THlE L7z,

(4) 2BIERKETFTNT v b (GKT v M) IZBITA
SO BERE
GK 7 v b (10 i, He, HASLC, 1#:5/[L)

IHEE 1kg H720) 20mg &5 X9 1B ZEH 8

B, Y 7R AW CRHICEORS Lz,

SCEREET I 20 BERAG R S0 70 . 7V O — AKIEH

% 2g/kg RE L 425 &) BEOKRS L7z #%5 30 77,

90 4, 180 Fr R ICREIR L IRIML., 7 —A % A

MEFvtAg (Fvtd) #HTMEELME L7
T/, REEEREELE I Pu— e L7,

(5) 2RIBERKETIVT v b (GKTF v b) IZBITE
B O MBEE S & OM4Eh AGEs it iR+
GK 7 v b (10 8k, M, HASLC, 1% 5IL)

IZHAE 1kg H720 20mg & 742 5 & ) ITHEEEH 10

W, Y TR A CRTIICEORS L7z, 20 I

PG I % $RAL L CILEEE & g CML & %

g L7z MEMEDOMEIX 7 ) —AF A NVF v A

(FvtA) #HNTIT- 720 £/, MK % 3000 rpm

T 10 7 E G HEL . 35 N7z iigEd o CML & i3

in vitro R & FIRRIZERVE L THIE L 72,

T, REPEEREEE Y Pu—LE LT
(6) MREE

ZEREREE B2 5\ T, Student t-HREEEIC &V ME
#iTo 72,

3. REBRER

1) in vitro \Z& 1} 2 HBORERILENE & AGESs
S ENLIPUES

KB DT T HIVIHIREYE % DPPH % Vv CRE
L7z& 25, IBERAMICERE LR L, IREE 5 mg/ml
TIE82 % OI VHIVlRESEL R L (M2). X
WTHEOPERLIEME % AAPH %2 Fl VT~ 7z &
A, FBEMIZ BT O RN ICRVIEEE
L. 5mg/ml DIEFEIZBTIE 77 % OHERILIENE
ZRL7Z (F3)s

in vitro * 4 9 — FROGRIZBIT A CML AR

100

80

60 |

4 r

T hHIEEREE (%)

v

20

0 II_I||_I|
0.5 1.0

0.1

5.0
SEGEE (mg/ml)
2 DPPH &EIC L 2RABREBEROMER{LEME

100
80 |

60

a0 |

SN
0 L L L
0.1 0.5 1.0 5.0

SALRE (mg/ml)
3 AAPH ZEICE 2R OmBER M

mE{etE (%)




100 =

80 F _[_ b

60- * B

40

CMLAExT R E (%)

20 r

arra-=- 01 0.25 0.5
AFIRE (mg/ml)

*1p<0.05 (3 PO s B A EE)
*p<0.01 (3 ¥ bO—ild A EE)

4 FHPHI X B CML LRk HlHsE

BRBOMHIRNEE K 4 12K L7z 30FHE CML 04
BT L. ARSI R A R L7z, )R —
A & HSA O U CAER L7z CML &% 100 % &
LT, BB & ORUE b o & 553 O i3 ks © CML
EREZ G L7z 0.5 mg/ml DRETIMZ 2L 2 5,
CML Al i3 54 % il S iz, e B L0 F L
B D CML A HIHIRE A X 5 1R L7ze o)) K
BR, Y — TELF ZHE CML A RHHIREZ 7 L
oo LL, =AY T3 AlE CML &I L, 13
EAEPRIRNRE RS h o7z T2, 3D CML
H SRR 3 [RREBE 12 BV B 2RO 00 A= BBl B &

120

100

H

80

HH

CMLAEXT £ (26)

a0 |

BT - KERBHZ Vol 70 No. 7 2007

HELT, JDBWEEERLAZE2S, &K
B AHS CML AR U THESIIEH L Tws 2 &
DR E s,

2) GKZ v MIH 3RO MmBEEEBR.
AGEs #&IShE & & UTHAERE

GK 7 v MIFEE 1kg 720 20mg L %25 L H I
Bromh 8 AR, fOHkS L%k, BAmRARLIT
D720 VA —A¥H- 30 S EOIMAEEIL, 2> ba—
NVEETIE 223.9 £ 29.2 mmol/dl T - 7255, #Fl#%
HETI3174.5 + 22.0mmol/dl TH Y, 2> ho—
NVERICHARTHEICMEED LR S (I
6)o T72. HEE GK 7 v MiZ 10 BRI 55,
MAEES L Mmoo CML E2HIE L2 25, O
v b= VO MAEEI 156.5 + 10.4 mmol/dl TH
o 7275, REHESHE Tl 131.6 £ 14. 9 mmol/d] & 1L
BEIZAEEIZHA L (M7), 7. KRBHO T
v MFERO CML &%l L2 2A, a2 ba—
VEETIE 7.55 £ 0.93 pg/ml Td - 7295, SEHR5-EE
135.32 £ 1.35pg/ml EHFFBISEDT 5 Z EDHERRT
&7 (W8)o Tz, KHEBHEDOREIZOWTIL, £
O5108%ICBWT, 3> ha—)UfE £ 319.08 £
38.62¢g. REHEXGHE 1 323.83 £ 12.45g L0 K
BEERDLNED o,

:
|

HH

arra-i W )
1 p<0.05 (T b O— T B )

F)-TEIXZ

—H9YIXZ a-1) REg

B5 HftsJUHPHERRS X 5 CML SR HNHIRE



G - FEEBEGE Vol 70 No. 7 2007

250 " [ Oarhko—u
* T 0 20 mg/kg/
200 + l T J. [ K& /day
3
g 150 J' l
£
@ [ I
2 0f {
g T
I T
L
50 |
0 1 1 1
0 30 90 180
n=>5
¥ p<0.05 (T Fu— i B EE)
6 GKIv MIHit3EEIOMIESE
200 1 9
160 T 8 [
- * — *
= L g 7
3 I 2 6 [
2 120} if X
E w |
m 80| s 4
# A
L3
2 g 2f
1
0 . 0 4
B = B 20 mg/kg/ 1+ 2 /day = BV N = B[ 20 mg/kg/{FE/day
n=25 n=>5

*p<0.05 (¥ o= bicad A EE)

M7 GKZwv MIHF3HFERICKLZMBBRED
iR R

4. & FE

RKAEREL D, B THHF) —THEIFAGHE
SR WHTERRILIE S 5 U A VIBIRIEEERT 2 L A8
Ao ol TOZLIZERSTHELA) =T
LI ZKBOF L ORS v E oY) REENES L
TV EEZLNE, TNETIIA Y — THEMEY
DHELEEICE L, WL o O R E A S
TV B 9 Al Azzawie S 11X, FRHGEE 7L 73
FIZFH)—TEDOER G THLLF LU, V28

*1p<0.05 (¥ hO—iId AHEEE)

8 GK7Zv MIHT3EAENIC L B MEE CML
DB RHR

MER/EZs, LA ML AY—F—THb~vO
YIVTNVTE FEPETTAZ L. F24EEAD S
NEFF I RVFFIT—E, FNEFF YTy
¥ —CHOVIBLEEREC - Pa 7z 0—)b, ¥
IV CHEOHBIWERES LA L2 L 2#iE
LTWwaY, 72, oY) REROPUEELTEIZBE L T,
Kagan 5 D& X LHE DRI SN TEBY ., 2
NHICLBE, o-) KERIZ, e FOXI 5V L%
WEEEKRE, A= —FF T FEDOFUBEREY
HETLH, £72, -V FREPSAELE TR FO )R



ik, BLBI Ny FF e mICBICE LY, X
VAEFXF T IVANVEHRT LI EFHFRESI LT
BT L7eho T, Ao {biEsEE: 72
FOVIEIRE M, ) — 7EREW & o) FERAH
BLTwa o LHRL I,

HE A& 2 BERIFET VT v b THDHGK T v MZ
B L, EEOEB 2R/ L 2 A, MW IIFEE
BRI RAA SNz, ZHIEFHRBHICERAL TS
A — 7T EMBY A MAEERESREZ R L2 DT
HBHEEDbII, Gozalez 5134 — 7EHMBY % 1
BTy PBLUOREHT v MG LzEZhH, W
o7y bTHMBHEDE T 2R TE - L EE L
TWBY Sk v A v & OMFVER & FRAHEE
Hile T ORI E DOWEMANERHBET TH S L HER L
TWh, SHIIFHY —TEDA A ViKPuikcsE
MERLMBEERETERICETA2HMEDITLATY
BN F fe  AEHCE END o) RERIT, BEHER
KBWTEN Y VEED S T 2TV CoA ~DRHEEE
BLUTCARBIZBITS 2-FF VTN F VERD S A
7 V=) CoANDRHBEROMBERL LTHZ L
PHLPIZ G > TWVAEY, 61T, a- V) RERIZHFE D
Tha— AR ARG T ESIN A=A T A
K—%— 4 (GLUT4) DIFEHEAL, 1 ¥ A Y ~DEH
MRVER™, $7270) a—7 Y SREEET HZ &
PHEINTWE?Y, —F, REOEFRTTH S =
Ho )b M L AR R R T 2 ElE S
TEY, ZOERABFL LT, 7V a—2A0ORIHE
ELFZ7) a4 LTI a—ADR Y AHK
fRAEASHER S TV 5%, & 512 Shibib & IZAFHETD
FNVWIA—RA-6-RAT7 ¥ —EETNT F—A-1,6-
EAFRAT 74 —EOFEWPFRTI 2 & bHEL
TWaY, Lzhto T, Ao MAEHRRR R, 4
V= THEIFA, o) KEE, =H7 ) ZFADEE
B, MRIICER L2228 200 E2ZTnD,
F o0 5EHE in vitre BX U2 BIBERRFRS v F A2
W72 in vive ERIZ BV T, AGEs OD—FfETH 5 CML
DEFNIHI LTI R % 7R L 720 AGEs DAL
BREEEA P L ALV RESNEZLEEZIONTS
DIV INETICHRILEZ R TEY IV ER T
Y FURNF v, H 2T =0 — VORI Y A
AGEs £BIHIRN R EZ RS Z MG S Twb Y,

BT - FEFEBLHE Vol 70 No. 7 2007

ArHIRVHIEMEE AR L, FMoOEERSTH
% o~ V) RERIZRN OBk A L UBR L E & AHEEH L
T, oy twE xR TsZ L dMESTW
B Llziio T, EEMBRST THHA ) — 73
IHF R, oY REE, =HT) X AN IR
L CHUBELPE % 5648 L. AGEs iz £ 2R L7z
bDOEEZ TS,

D ED#ER LY | R0 AGEs A RGNHIGh R 23T
16 & A E AR RO O IC L Y 345 =
EAREEE N,

5. #& &

) — 7 L T 2000 DL EICTE D #iE S
., FOEZWEBEBLREONFT 1 S RICITHER
RERED DL nE VWb TWS, T/, =H Y I,
A ¥ TR, (BREERRE EICRHRES 5
EENTBHY, BIEDO L VIR TIIRERBFE L
ME% EDBERS V2L, FhENOZELER
BBIRIZ L AR ERP LRV EFHMSEN TS,
WK TId o ) RERAERR IR D& PHAEFRHHE & L Cff
HahTBY), HERTHRIE, EM~OFH D
bz, =IO OFEMZHMTHERH LY
JAY MIZLRONED, ) —TELF A, a-
UARER, =AY ) I F A0 3OS % A
FbELDEHE IR TRV, AREECIE, +
= 7#IF A, o) RBEBL =AY F 2%
FERG ETHEMIC, L RVITEEES X Ol
BEIE AR RS B 2 & F 72 AGEs A= HHIE
RErRT I EFHLNICIL, 2B, JORME,
PEFRIFFFL 7207 CldZe <, AGEs (2 & D 3ET 28
DFB. STy FA Ty I OIEHLHIFT
ErLBbhs, A%IE, LVFERRAI=ALD
EHZITV, CORMOF- LREMEHERT LT
ETHbD, BB, KRR EHAE [ A4
I— FRz##lT s Rm] & LTRFZEBELT
Wapm,

* ARG L DONEO—EIX, 2006 4F3 A124Tbh iz
[HAESX 126 £ (IE)] ICTEESIITE
U3



B - KERBHE Vol 70 No. 7 2007

51 F3C#k

1)
2)

6)

10)

11)

12)

13)

14)

15)

[EE5E | TR 14 EEERPEERERSE

AH ¥, HIIME, FXBE. B F B, LA
BINC A, BT, ®iE B BRREREAM (B
H ¥, HaE, EFT=%, H¥F i #). 14—
135, JtAEfE, 2004,

Ahmed N : Advanced glycation endproducts-role in pathol-
ogy of diabetic complications. Diabetes Research and Clini-
cal Practice, 67, 2 —21, 2005.

Singh R, Barden A, Mori T, Beilin L: Advanced glycation
end-products: a review. Diabetologia, 44, 129—146, 2001.
FrNIESE, EI3ER | AGEs IIZEOmai#t (45 1 B
WWEE— #@). 27—36. A7 4 AL ¥a—H, 2004.
Somova LI, Shode FO, Ramnanan P, Nadar A : Antihy-
pertensive, antiatherosclerotic and antioxidant activity of
triterpenoids isolated from Olea europaea, subspecies afri-
cana leaves. Journal of Ethnopharmacology, 84, 299—305,
2003.

Benavente-Garcia O, Castillo J, Lorente J, Ortuno A, Del
Rio JA: Antioxidant activity of phenolics extracted from Olea
europaea L. leaves. Food Chemistry, 68, 457 —462,
2000.

it E3CHE, AFUKIE, 25 WL BRRERER, HPRERE,
BPETETA. B & AL, BEAR. FIHEZ © Al
N FETy 2z el 3, HNHEZ ). 168—169, 2005.
AR B AR AEED ¢ AR I B0 2 B NIRIE S O
. 1995.

JE A AR IE fL it iR R F i g 4ni © A ARFE4S 0601001
5. 2004.

I | A M o- ) FEE. Foods Food Ingre-
dients J. Jpn., 210, 1163—1171, 2005.

Al-Azzawie HF, Alhamdani MSS : Hypoglycemic and anti-
oxidant effect of oleuropein in alloxan-diabetic rabbits. Life
sciences, 78, 1371—1377, 2006.

Andrikopoulos NK, Antonopoulou S, Kaliora AC : Ole-
uropein Inhibits LDL Oxidation Induced by Cooking Oil
Frying By-products and Platelet Aggregation Induced by
Platelet-Activating Factor. Lebensm. -Wiss. u.-Technol., 35,
479—484, 2002.

Kagan VE, Shvedova A, Serbinova E, Khan S, Swanson
C, Powell R, Packer L : Dihydrolipoic acid-a universal an-
tioxidant both in the membrane and in the aqueous phase.
Reduction of peroxyl, ascorbyl and chromanoxyl radicals.
Biochem. Pharmacol., 44, 1637—1649, 1992.

Suzuki Y, Tsuchiya M, Packer L: Thioctic Acid and Di-

16)

17)

18)

19)
20)
21)

22)

23)

25)

26)

hydrolipoic Acid are Novel Antioxidants which Interact with
Reactive Oxgen Species. Free Rad. Res. Comms,, 15, 255
—263, 1991.

Scott BC, Aruoma OI, Evans PJ, O’Neill C, Van Der Vliet
A, Cross CE, Tritschler H, Halliwell B : Lipoic and Dihy-
drolipoic Acids as Antioxidants. A Critical Evaluation. Free
Rad. Res., 20, 119—133, 1994.

Navari-Izzo F, Quartacci MF, Sgherri C: Lipoic acid: a
unique antioxidant in the detoxification of activated oxygen
species. Plant, Physiol. Biochem., 40, 463—470, 2002.
Gozalez M, Zarzuelo A, Gamez MJ, Utrilla MP, Osuna
I: Hypoglycemic activity of olive leaf. Planta. Med., 58,
513—515, 1992.

FERFICER 1 ¢ 4¥(H 2003—128571

HERFOCHA 2 ¢ HRBd 2005—176770

Estrada DE, Ewart HS, Tsakiridis T, Volchuk A, Ramlal
T, Tritschler H, Klip A : Stimulation of glucose up take by
the natural coenzyme alpha-lipoic acid/thioctic acid : partici-
pation of elememts of the insulin signaling pathway. Diabe-
tes, 45, 1798—1804, 1996.

Jacob S, Streeper RS, Fogt DL, Hokama JY, Tritscher
HI, Dietze GI, Henriksen EJ: The antioxidant alpha-lipoic
acid enhances insulin-stimulated glucoser metabolism in
insulin-resistance rat skeletal muscle. Diabetes, 45, 1024—
1029, 1996.

Jayasooria AP, Sakano M, Yukizaki C, Kawano M,
Yamamoto K, Fukuda N: Effect of Momordica charantia
powder on serum glucose levels and lipid parameters in rats
fed with cholesterol-free and cholesterol-enriched diets. J.
Ethnopharmacology, 72, 331—336, 2000.

Shibib BA, Khan LA, Rahman R: Hypoglycemic activity
of Cocinia indica and Momordia charantia in diabetic rats :
depression of hepatic gluconegenic enzymrs glucose-6-
phosphatase and fructose-1, 6-bisphosphatase and elevation
of both liver and red-cell shunt enzyme glucose-6-phospahte
dehydrogenase. Biochem. J., 292, 267—270, 1993.
Bast A, Haenen GR: Interplay between lipoic acid glu-
tathione in the protection against microsomal lipid peroxida-
tion. Biochem. Biophys. Acta., 16, 558—561, 1988.
Kagan VE, Yalowich JC, Day BW, Goldman R, Gantchev
TG, Stoyanovsky DA: Ascorbate is primary eduction of phe-
noxyl radical of rtoposide in the presence of thiols both in
cell homogenates and in model systems. Biochemistry, 16,
9651 — 9660, 1994.

27) HFEFICHE | 4B 2006 — 167363

(200649 A26H)



