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Geranium dielsianum(GD)\. 7 7 10 ) 7 £} (Geraniaceae)
DR FELFEEFRBAY T NV —Dhk7 ¥ 7 A%
DR 3,500 m DL EOE I LAER L v E S,
WP OHER, O EDRIE, TINEANORIR, Hrifife %
DIEMPMEZ SN, RV —"TIL GD %3 U CTREEZL L L
THLEINTV S, GDHIEWIIIAS I ZAA® L L TR
b SN TBY | BNBRSESGEIER > G ST b,

GD i iZ a 7 v a v ¥ — CHEEESHRE ST
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glycation end products ; AGEs) 28R S Av, kI ibaE 59,
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HERGE LT GD 2 &LV —FEDFEM 22 FEE H W
7oo HRELEBEEL. B 60% T8 — IV ERIZ.
SRS THI L 7z I Z D1 A8 L, 5N Ei %
IRV — 8 — TR, BGEE: (FD) L2 0% %E
Bratkt & Lz 720 &k % 7 — ) GD Hit¥ (GDE:
BN I AN I A/® TOWA CORPORATION KRl A48,
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1§ (V31 VIS Bayer Yakuhin, Osaka, Japan) (25 ¥
NDLTHIVER=ZEK O D)V - L7,
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aZ)Vay ¥ —PHEGE, Wistar ZHEE T > b (1K
T 300 ~ 400 g) 7> & RIS % BRICL S L 72 1 55 % oH
BREL, ZVa—ACIH-7A 73— (AGHSETE
Wako Pure Chemical Industries, Osaka, Japan) &t i3 1.0
mL &z, & <AL T37°C T 75 HIE S, bt
#F (U-2900; Hitachi High-Technologies Corporation, Tokyo,
Japan) T505nm IZCTHEK L7 VI - A% Em L7,
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Fig. 1. Experimental flow chart of this study.

GDE, Geranium dielsianum extract (MISKAMISKA®).
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Z 8 %E #1213 BCA Protein Assay Kit (Thermo Fisher
Scientific, Yokohama, Japan) % f \» 720 i ki o 7V 2
Dy —CHMBERE S GEEY) 201 M~ L A~ ER&EHE
500 pLAZ T L 72 & 2888 Ak T20 B AL 720 BCA
Protein Assay Reagent A : Reagent B =50 : 1 |[ZF# L, 5
NG 1 EES 720 1 mL i L 722 37°C T 30 43[R i
L. S| L7229 00EEr 562 nm 12 CTllE L 72, M
#iix Albumin Standard (7 ¥ IfiliE 7 )V 7 I ~ bovine serum
albumin: BSA) % fivy, ZEE KT 500, 250, 125, 62.5, 31.25,
0 mg/mL |ZF# L 726

AGEs A2 5% BH 16 7

- CML A B fH 5

VA=A, 35— invitro Kt 5% % Hv T AGEs
D —DTdH % NE-(carboxymethyl) lysine (CML) O £ ji 1
HEEZ LT o il L 7z. stBRih % GDE. Fikxt
BELTTIVIT=Vr &R, %3k 48.1 mg %
22D HLY . 4.8 mL OZERAKICERE L 720 2D 10 mg/mL
W FE & LT, 005~ 3 mg/mL TS5 EEDOFREEH
WLl TI/ T2V 21301 ~3 mg/mL T4 BEOHE
% HEA L 720 0.05 mol/L V) ~ EEEM (pH 7.4). 1.2 mg/
mLI =7 A T71(7vEERkaT 7
¥ Nippi, Tokyo, Japan). 0.4 mol/L 7 )V I — A RS H I
L 72 FREORE Y V0 BEIC RS X WmmL.
60°C T 10 H A ¥ F 2 _— b L7z, BEENELE LT,
HEORD D ICERAKREZRML72b D% 7z, HL CML
WEHEOREIZIEA ¥ F 2= MO IS Z Fv7z 112,

SBHROS T A I2 A K L 72 CML &, CircuLex CML/N¥-
(carboxymethyl) lysine ELISA KIT (BEsX\&S#E4 A1 7 L v
7 A Cyclex, Nagano, Japan) (2 X % ELISA £ CEm L 77,
CML A= B liE T & LT ICs0 (50% AR FHE I 1 - [T
TRESHTZ) RN

-

PURRALIG

GDE O #ilELRERHili D 72 ® Oxygen Radical Absorbance
Capacity (ORAC) % FE fiti L 7z (BF FIE A H A £ an 547 &
> % — Japan Food Research Laboratories, Tokyo, Japan) ¥,
AR A250% = 5 2 — v T L. 2,2 -azobis-
(2-methylpropionamidine) dihydrochloride (AAPH)& % Jt: ¥
HTHDHTNVA LA Y ORGHIZEHIM L BhEE 485 nm
HOE 520 nm O H#EHREE O FHRIFR 2 AR A IZHIE L, 15
5 HIEREE & SRR D 75 7 9 B EIERLT) % FEAM L
770 B MEREEIL 1 pmol @ Trolox 2578 3 114 & HLAL
L7

(3)

ER
a 7V a vy —EHEEE
- A7 5 —ERHE

T 7R — Z DS O E & R EE 0.1 mg/mL |2 FH
L. A2 ) == 7 L7zkR%ER L7 (Fig. 2). %#Fo
FHEHIE 7 A VR — A (0.000125 mg/mL) 38.0%; 7 # )V
K — 2 (0.00025 mg/mL) 54.7%: 7 751 )V & — Z (0.0005
mg/mL) 69.8% : GDE (2 27 3 ZA7/1®) 93.0%: GD 99.7% :
7 7% (Abuta [Abuta grandifolia (Mart.) Sandwith]) 30.2% ;
7 F a — 7 (Achiote [Bixa orellanaL]) 60.5%: 7 ¥ >~
(Arrayan [Myrtus communis L]) 70.3%; 7 Vv 7 I — ¥
(Artemisa [Artemisia vulgaris]) 5.9%; 1 7 7" 7 7 (Calaguala
[Polypodium calaguala)) 12.7%; % 7 7 /¥ (Catuaba
[Erythroxylum catuaba))35.4%; 71 % 7 "7 (Canchalagua
[Schkuhria pinnata]) 16.8%; -+ K 1 > (Cedron [Aloysia
triphylla]) 13.6%: F = F =27 ¥ (Chuchuhuasi [Maytenus
Macrocarpa)) 23.9%: 2 — . — 1) — (Coffeeberry [Coffeal)
274%; 3 L 7 L A (Comfrey [Symphytum officinale L.])
4.0%;: 714 25 -7 - L7~ (Diente de leon [Taraxacum
officinale Weber]) 3.4%:; 7 @ — )V 7 5 » 7 (Flor Blanca
[Buddleja incanal) 16.0%; A )L\ Ju A 4 (Hierba Luisa
[Lippia triphylla]) 18.1%; 7 7 < ¥ ¥ ~ % (Huamanpinta
[Chugquiraga Spinozal) 50.5%: 7 7 4 b —H 20 F— K
(Huayruro Colorado [Ormosis coccinea Jacq.]) 0.4%; A K
)V & (Iporuro [Alchornea castaneifolial) 57.3%; ~ v /N
(Malva [Malva sylvestris]) 20.6%; ~ 7 1—/% (Manayupa
[Desmodium molliculum]) 21.4%; ¥ >~ ¥ % 5 (Pimpinella
[Pimpinella anisum L.]) 21.8% T& - 72 (Fig.2).

GDE 7 5 NI GD D 1Cso0 1 Z 11241.0.028 mg/mL. 0.027
mg/mLTd o7z (Fig.3). %8, BAFERIL, KEROG
PEXTHE 7 71 0V K — A K O &A% EE 0.00025 mg/mL DD
MEAE % T3 L 72 PSR 54.7% T3~ CHIIE L 72l % 3R
M L7 7 AR —=ADICs0 1 0.00025 mg/mL Tdh - 72
(Fig.4) o
-y —ERHE

HHAE O~y — PIHEFEEL GDE 96.0%: 7 71 )V K —
2 (0.00025 mg/mL) 60.5%; ZDHELTX A 359%; (Fig.5).
% 72, 1Cs0 X GDE 0.016 mg/mL; 7 71 )V &K — A 0.0001
mg/mL T&H -7 (Fig.6,7)

AGEs A= 5% BH 15 P:

- CML A B4
GDE BL U7 3/ 77 =V VIR A2 BE A
BimL. CML AR#ilE 4~ L7 (Fig. 8,9). GDE O
PL CML &£ (Col.) ® ICs0 1% 0.0065 mg/mL, 7 X/ 77
= ¥ @ CML 4 Bl % (Col.) @ ICso (£ 0.16 mg/mL
Th o7z,
- BulRALIG P
GDE ¢ ORAC I A& %1% 5.1x 103 umolTE/g Td - 72
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Fig. 2. a-Glucosidase (sucrase) inhibition activity of materials in Peru.
Data are expressed as % inhibition. Test materials are extracted in 60% ethanol and freeze-dried.
Measurement time; n = 1. GD, Geranium dielsianum; GDE, GD Extract (MISKAMISKA®),

(4)
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Fig. 3. Sample doses and o.-Glucosidase (sucrase) inhibition.

Results are expressed as mean + standard deviation of % inhibition of the enzyme activity. ICs0; 0.028 mg/mL in GDE, 0.027 mg/mL in GD.
Measurement time; n = 3. ICs0, 50% inhibition concentration; GD, Geranium dielsianum; GDE, GD Extract (MISKAMISKA®)A
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Fig. 4. Sample doses and o-Glucosidase (sucrase) inhibition by Acarbose.

Results are expressed as mean =+ standard deviation of % inhibition of the enzyme activity. ICs0, 0.00025 mg/mL in Acarbose. Measurement
time; n = 4. 1Cs0, 50% inhibition concentration.
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Fig. 5. a-Glucosidase (maltase) inhibition activity of materials.
Data are expressed as % inhibition. Measurement time, n = 1. GDE, Geranium dielsianum extract (MISKAMISKA®).
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Fig. 6. Sample doses of GDE and o-Glucosidase (maltase) inhibition.

Results are expressed as mean =+ standard deviation of % inhibition of the enzyme activity. Measurement time, n = 3. ICs0 = 0.016
mg/mL. ICs0, 50% inhibition concentration; GDE, Geranium dielsianum extract (MISKAMISKA®).
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Fig. 7. Sample doses of Acarbose and a-Glucosidase (maltase) inhibition.

Results are expressed as average values of % inhibition of the enzyme activity. Measurement time, n=2. ICs0=0.0001 mg/mL. ICs0, 50%
inhibition concentration.
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Fig. 8. Effect of GDE on in vitro CML formation.

Data are expressed as mean + standard deviation of % inhibition of CML formation in in vitro reaction between glucose and type 1

collagen. Measurement time, n = 3. ICs0 = 0.0065 mg/mL. ICs0, 50% inhibition concentration; GDE, GDE, Geranium dielsianum
extract (MISKAMISKA®); CML, N*¢-(carboxymethyl)lysine.
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Fig. 9. Effect of aminoguanidine on in vitro CML formation.
Data are expressed as average values of % inhibition of CML formation in in vitro reaction between glucose and type 1 collagen.
Measurement time, n = 2. ICs0 = 0.16 mg/mL. ICs0, 50% inhibition concentration; N*-(carboxymethyl)lysine.
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a7 Vvayy—YHE

KEFZE T, GD D a7 Va3 ¥ — CIEFIEE
filids X O ICso 2k 7o HIIEMEFAFALEL, YV — A
(FZ3HHE) ZMKBHELC2HTOZVaA—AIZTH<)
F—¥, 7 =R (L) 275 NVa—REFTI F—R
RS AR R TS 7y —¥, Arzu—2X (v afE) %
FNA—AETNT N—RART AEY A S —Y &
VW K9S ENENOREE /NI O D EERD
TS Do a 7N AV T —FIEINLDEEDKRIETDH 5,
KR TIEAZ F—PHERFY VY —YHED 2 HHEHO
PREG A ME L7z ZOMR. A7) — =V TR&ICT
GD BXUGDEEHEWAZ 7 —EHEHELHF L Tz
(Fig.2)o %7:. GDE 3BV~ L& —PHEFESELZH L.
ICso IXHHERB R OMFETE 297 2 v h & LTHiH
WHIAl> TV HROFEL X 2 L) EmuHEGREZRLZ
(Fig. 5)o SGATHFZETIZ, GDE ® A ¥ J — Vi =% 2%
a7 NVayy—YHEERER, e 7vu=¥ — YHERE
HAEH, =9 A5 —¥HEEEER. 277 — EHER
MWIERZ AT 52 D5 invitro RERIZE o THE SN T
W3 Y, KT, GD &KkT Y ) — VT F 212D
aZNaAyy—CIERHREEREET 52 L8507,

(8)

FEALA L AZRES THFO—2 L LT, ks
Bi &2 &EDZTF 5N 519 (Fig, 1), HEAROEHEIL 7V
I — A7 EORIOHE L IERES - ARG L (BB
JIB) Kk A BB AL & BAGRT B SeAlpE LA ) AGESs
AT 57, FELRUS I AP R AT T ST S
72O R O R B MR LA ML RI2E8 6 Shz
RETH L, BIfE, 7L —7 70—y OB, Wik
RN A, EABEAM TR CRIFE L FEIZANS0
CETABEIMELZIFITE 22 EPME SN TV S,

AGEs A4 G

SATHRZEIC & B &\ Bea RO, 70—y B B3
LN=T 0 2084 220 ZHUE LIS (AGEs A B
) PROLNTVD, AWZETIE, aZVayy—LH
EGEEE T 5 GD A CML A BAPHNG 1% % & 3 2 2T
L 720 BEMED ICs0 & 3k 72 & 2 A .GDE  ICs0 1% 0.0065
mg/mL, 73/ 277 =Y ®DICs0 13 0.16 mg/mL Tdh 5 2
L»5, GDEWRX7 X/ 77 =¥ ¥ &) CML A& BHIHIE 4
*HTAHZENbholz (Fig.7,8)

ORAC 13HF 36, W% a1 gl2xh 3 2 B30+
JUHER: (oxygen radical absorption capacity) % 7% L 72flC
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fulkfene (E1EMRFERZERE) ©£ 7. GDE ® ORAC flid
5.1x10% pmolTE/g T )\ #3E - RE DO THERE W
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