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Geranium dielsianum(GD)IX, 7 1> o ¥ Geraniaceae)
DR TIELERBREHEY T A~V =ity > 7 210
AR 3,500 m L EOEHBZFICLArERL 2 WwE
S, SRR, RIS, O RNORR, &
MVEH 7 SO Ez 5N, XV —TIEGD %I L
THREXELTHELEINTV S, GD Y (GDE) X
MISKAMISKA™ & | C# b s THh., BRI
FEH Y G SN T b,

GDE (3 CIZ# e LTSN TE Y, WlifEiid
TIEBNERTE R BT IS BE S 2 B RIER OB R 2 &8
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in vitro FEERBGE. BPIAIE I2BE 5 5 By EBRHL. © b
AR ARG 2 AT Do

BIEANLADEZEZDHER

VAR, 2 BURERSG, A5 AR vy Fu—Aa, JRHE
WL Vo oL A b L A B o A G BB A WIS 2
DOBH b, THFENREET VT 2 im0, HRIICES
NBIRBETH 5,

(LA R L A&, Zva— AR pER L oEehE, g
B, 7hVa—VICHEST 27 V7 FoNlR & %) RN
DEFE LRSS L. B B2 T &k
B9V AE AL B % A ¥ (advanced glycation end products;
AGEs) AR E NS UG E L& 25 —HEDEAST
»H2% Y, AGEs TMMAIZILAET 5 L & 112, Receptor
for AGEs (RAGE) Z#& L CHRIEMEY 1 b4 v &4
. BROM A g, MRCEEXERT Y, —Ho
AGEs 3 A R ¥ ¥ x =2 FE 2 L CRHIREMIZRAT L
T/Mafk (endoplasmic reticulum; ER) 2 kL 2 % &5k L,
BWIZENZTET 7 2240 251522 §, AHORM
72 A 15 (140 mg/dL BLE) (ZIAEA /S 1 7 O LIfiEh,
BZRE 7V 2 — ADFE M T IV T FIZ L > T, FABSHRY
WEHEOT VT REREZERL (TVT e FAN=2),
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WIG S BDPIZDONT, TNETHET - R E R TS

Geranium dielsianum ¥ (GDE) @
in vitro {EF

a-7ILaAV5—EHEE

GD % (GDE) ® a-7 )V a ¥ ¥ — B EE I
OWVWTRAYZ F—EB LIV Y —FOHEGEEN
L 7ee N EA D 50% HE i E (50% inhibitory
concentration; ICs0) #/R$ & A7 T —PIHEGM 0.028
mg/mL. <)% —YREFEEL 0.016 mg/mL TH -7z %,
-7 NayF—LHEICLDERNZESELZ LIS
CIHEAR /S A 7 DREFDIIFTE %o

AMLT MY VRRAEREZ v R W FEERT
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T0.021 mg/mL. 73/ 77 =Y >YTIlX0.16 mg/mL T
Hotz (Fig.1-a) (FV) T FIVTF—%), ICs0 & 1L_5B &,
GDE i 7 I/ 77 =3 v O 8 D iETH - 72,
CML A 12 %F 4 % ICs0 i GDE T 0.0065 mg/mL., 7
277 =Y 016 mg/mL TH - 72 (Fig. 1-b) ¥,
ICso #t_% &, GDE DIFHEIXT I/ 77 =3~ DF) 25
fBEOWMETH > 720

CML 27~ FUALEH OMELRZE L OHFE o @ L
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Fig. 1. Inhibitory effect of GDE on AGE formation in the
glucose/type 1 collagen reaction model.

a: Fluorescent AGEs; results are expressed as mean + SD, n =
3 (original data). b: CML; GDE, results are expressed as mean
+ SD, n = 3 and aminoguanidine, results are expressed as mean
values, n = 2, quoted from the Reference 8. AGE, advanced
glycation end product; GDE, Geranium dielsianum extract;
CML, N*¢-(carboxymethyl)lysine; SD, standard deviation.

IVEETAY, T FaFT S5V (COH) R A —
N—=FFTF 4 FF4 F (ONOO*) % L OiGHEEFEED
AR X ) R AMEAE S LB, CML 152 %/ AGEs
ORFETH Y, BRI BE OB CFREREICS AT
%1010 B E o CML A AIH S s & T, bR
ML AIZ & D R R EOERGE E TR T E 5,

MEMLiEE

Pt % AL BE BF fili © 72 ® Oxygen Radical Absorbance
Capacity (ORAC) # B ' # % i L 72 GDE ® ORAC
fli1x 5.1 x 103 pmolTE/g T ¥, it Gt E 5 =28
B0 CTHMILRIIWEETH 25, 2 0EY (Lindera
umbellata) % 1.5 x 103 umolTE/g B & " 4+ + N
(Perilla frutescens) it 1.1 x 103 pmolTE/g ' (21~
TV LG 2R L7z B, WEHRIE 1 pmol
Trolox (47 & 250.29) VR iEEHAL (umolTE/g) T
R &, TE & Trolox Equivalent DM T %
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Tokushima Fatty (OLETF) 7 v b & Zo a3 ¥ fo— )
@ Long-Evans Tokushima Otsuka (LETO) J v b % Ji

WC, GDE & T IR AY B N T 35 12 M 3§ 52288 % AT
L7 BElRNEY O EEME (Lactobacilli), ¥ 7 4

A AW (Bifidobacteria) @ # xf & % 16SrRNA O iif {x
T (16SrDNA) O5E= A PCR ETHIE L7ze & DR,
GDE #BHUEE CIZILBRAR W 258 3 5 (Fig. 2-a), €7 4 X
AWAHI 60 5 (Fig. 2-b) (23 L TWiz (£ I F VT —
%)

Sprague Dawley (SD) 5 v b % GDE {R&#f THIH L
TR L KPHRET TG L7 BED 2 BEIA0 T, BRI 3 %
W L72EE L BRIAT> T B2, 2o, &M PCR
AT T E BN O FLERAR 1§ 5 45 GDE IR A f#E <l
BRI LN B S o 72 (Fig. 3-a) o GDE & #E
DET 4 AAWEITHEF 28, 4:8). EHNEWFTLD
IR BB ARG EI2S Do 72 (Fig. 3-b) o EBNAED O
pH (3. GDE fl# 7.28 + 0.04. x# 8.0 +0.13 (n = 6.
p<0.001) T. GDE ff#:72"F % 2 ki T& - 72. GDE
SERECIIIALARE R ¥ 7 1 R A & 0 g S - 4msig
[iil# (short-chain fatty acid; SCFA) <°FLEEIZ & - C pH
PRz EHEEE NS,

NS ORGEIX GDE DG WNERSEUGEEH 2 IR 9 % B
RCH D, BNBEELEOF SO —2 L L CHERE. FEE
% & SCFA B X LR O LM KD Z I 51 b, SCFA
W5 N pH % S5 R A S EICR L. BREOET %
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G-protein coupled receptor) (Z#5A L TR TRk 4 2 5% E]
RTINS T3 SCFA 12 X AHIEUZ X 0 . L
BoEABLIOREEAZT &R $ Y, HaiRhii
TR otE s X ORI % Bl 5 J5mic /e
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AL L, ZEKICI > TRISNLZEIZE -
THBERHP LA T L), AV F—REHI BT 5K
BEREE 2 5. FADWIEETIE 7V a— A L e MK
TIVT I VUL &R T in vitro EEETE TV CHERE B L O
FLEE D AGEs £ B HIHIVEH % 78 L T\ 2 (Table 1) "7,
WP 3 ORI fE S BB E o 1A TR o
il (IERGIEC IR O FRIC S D72 h %), HEIER &
L T AGEs EFHH O VT O LA b L A 28
W5 HEAET 50 BNMITREE 2 e ICRD 2 L 131E
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Fig. 2. Effect of GDE on bacteria count in cecum:
evaluation in the type-2 diabetic model rat

(OLETF).

a: Lactobacilli, b: Bifidobacteria. Bar indicates SEM, **p
< 0.01 vs OLETF group, n = 6 each. Bacteria count was
measured by the quantitative PCR method using 16SrDNA.
GDE, Geranium dielsianum extracts; PCR, polymerase chain
reaction; OLETF, Otsuka Long-Evans Tokushima Fatty;
LETO, Long-Evans Tokushima Otsuka = control of OLETF;
SEM, standard error mean. Original data.
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Fig. 3. Effect of GDE on bacteria count in cecum and

stool: evaluation in the SD rat.

a: Lactobacilli, b: Bifidobacteria. White column: control bait
group, gray column: GDE-containing bait group. Results are
expressed as mean = SEM, *p < 0.05, **p < 0.01 vs. control
bait group, n = 6 each. Bacteria count was measured by the
quantitative PCR method using 16StDNA. GDE, Geranium
dielsianum extracts; PCR, polymerase chain reaction; SD,
Sprague Dawley; SEM, standard error mean; CFU, Colony
Forming Unit. Quoted from the Reference 2.

Table 1.

Anti-glycation activity of organic acid and inorganic acid.
Sample ICs0 (mg/mL)

Acetic acid 0.018

Lactic acid 0.022

Gluconic acid 0.021

Oxalic acid 0.004

Organic acid Malonic acid 0.008

Succinic acid 0.007

Malic acid 0.004

Tartaric acid 0.005

Citric acid 0.003

Hydrochloric acid 0.316

) ] Perchloric acid 0.013

Inorganic acid Phosphoric acid 0.026

Sulfuric acid 0.025

Inhibitory actions on fluorescent AGE formation in the glucose/human
serum albumin reaction model were evaluated. Results are expressed as
1Cs0, n = 3. AGE, advanced glycation end product; ICso0, 50% inhibitory
concentration. Quoted from the Reference 17.
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PEALA ML AL B BERE. B NBRER IS T 0N
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(DiagnOptics, Groningen, The Netherlands) 12X % J%Z f§
AGEs 7t (skin autofluorescence; SAF) ' ol |
212 %4 (41.5 £5.0 %) & #HER# L L7, GDE (1,200
mg/H) % 12 BH#H5. EBE (08), EE 8, 12 8

IR AL A, uinés QOL M T & 2 ARG EH

WS 27 > — b EEICET LT Y — hEE
M L. BEfEA ML AFgEE L L C SAF. BLERMHEHE & LT
Corneometer (Courage & Khazaka, Cologne, Germany)
72K, Tewameter (Courage & Khazaka)
FRHWIRREKGAEREEZIE L7z, BILA ML A
REELTCAERY P AaIM(7 =27 LA, HUERT LT
[X) 12 & 2Rk o it 2 L AFE (blood oxidative
stress; bOS) B X UHitlkfL /) (blood antioxidant power;
bAP) 2 Al L7,

%wm%(mEu WO HEEREE, N7 >

— FOFER, TIOWE] T ] T<Fa] BLT
Ffv} CROLPE] PEBEICHELL (p<0.05). [Ho
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s g/ SN £ W = B AR S = o L [ R
L. 12;:8H ifa‘-ﬂirﬁmbt (p<0.001),

M AEALF A TIEENF O THDL 2 L A 7
O— VSR A (A 66.3 £ 14.7 mg/dL. #1H 71.5

+ 127 mg/dL. +7.8%. p =0.034), Bft 2 b L 24§
BZ bOS 12 & LIE 7 A2 o 7255, bAP B EIZ LA L7z
(+14.5%. p=0.013),

BR8P U, AR R ERIER IS CIBEL 12
BERICEZIZEEE (+14.0%. p=0.040)., FEFRREK /\%Qig
‘=3 BRE IS T8 B ( 18.9%. p = 0.020).
HE (=25.3%. p=0.002) ITHEIMET L7, &Faﬁjj
EIZB LTI E= &E)’Zéﬁzﬁa b%ﬂ&?ﬁ‘oto

SAF| i/\ﬁiﬁﬂfﬂl‘ﬁfﬁﬁtﬁiﬂ%%ﬂbf: (Wi 2.14 £ 0.30.
%16 2.26 £ 0.22. +5.6%. p = 0.028), AGE Reader™
THIE SN HEHEECE—HBON—TIZEENL T T
RIA PO CEERE L ORBEDDH 5 2 &AM
WEINTwad, 16lxZ 7 E. #EI =)V (Anthemis
nobilis), ¥ 7% X (Houttuynia coradata), v4 2734 2
> (Crataegus oxyacantha), 7 ¥ 7 % (Vitis vinifera)
OWRAIMEY % B 128 A L2 BRCld, AEAIT 2o
7205, BRI EDSTUCEEIC D b 55, SAF O 5
fEn % 2 72 (Fig. 4) 2o —#H9 286 AGEs 13
W 370 nm, MR 440 nm 12 TR 545, fEH L

(b)
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Fig. 4. Change of skin function after the 8-week topical application of mixed herb.

a: Skin elasticity (R2), b: SAF. Bar indicates SEM, n = 5. The mixed herbs consist of Anthemis nobilis, Houttuynia
coradata, Crataegus oxyacantha and Vitis vinifera. R2 was measured by Cutometer (Courage & Khazaka, Cologne,
Germany). The skin area without topical application was used as control. SAF, skin autofluorescence measured by
AGE Reader; SEM, standard error mean. Quoted from the Reference 21.
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BN & LT, SAF & 4 i & DO BIFRICO W TR %
1Tolze FEFEMD?S D SAF #HE w5, EREIRRE) S
A & LT SAF 2825% UL EE VR Z 4 D) D 3
ZIZBWT 12 BEIC SAF K T 278072, 2SO R»
Hik. SAF28b & b B eh oo B TIRENLI L s
ShA 7 <. SAF SEE TIIH LA b L A0 43 A
RENTWIZEDIRBEEND,

TEMFHMIC OV Td, AR T B LR THRICEE
BAEEFRRIIFRO SN T, GDE OREMENIFER Sz,

#iam e LT, GDE & A B 0 12 308 i 8 0
F =70 T ROVEERIC T, B OUGE. RS OKGRFER)
BAVR EN720 AHERTIZ GDE OHUHELIE I IIHEIZ 7
57 Mo 72h5 in vitro SUERIZ BV TGP LIE T & 4
BRIIHIE AR D SN TW5E I b, &5 ICFERAIE%
SAF i D B WHEERE |24 - 7238 IHAT © SAF AT L
TAERD S SRBRWBE O E K- 729 2 TTEERR
BRA T 52 L1125 ) GDE OELERSHfETE %
7259,

FPAV—=NCHITZRREE & DEE
— MR B SRR IC R W E SNTWw b, fix
HATo 72 A8 — AT A1) — b 88 41(56.8 + 10.8 %)
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DEREFAClX. PUinis QOL M 20 HREIR A 2
T AFEHARBEIC AR TR 2R T 2, ShEE
FIZh72 B R HCHREOREE VR LA, L
L. 72) — FOBAIE LIS LIZES BRI 452 &
MhHY), BEXESTLIENEIY ) B,

B 314 (590 £ 5.0 M%) % RBREE 15 % & kIR
16 BT Ty 4 —F 2 ZOMEE R WE L 725 Ti.
H R AR O WA A ABIE S 7z 2 BREE LRI
SEHR B i B R AL AR BEE (Pullsse: £ A O —., BEHR
Je[X) %W CEBREE 40 ~ 60% O + — % ¥ T &AT
WL W IEEETIIER A B TICY s —F 2 T R T 72
WINOREL T+ —F 7wl 1H 455, A5, 88
BCTdhorz, WEEL S ICHUINES QOL LdEMZFEIZL 2 H
HIEROFMTIEVL DD DHE CHE LU EL RO
A BEHEL Do 72, AEHTIX [IoAH] 1HEO
ATHo 72 REHCTE [T 025 w] [HIED |
[BAfI ] (CEER AT THELRD . JERETIILD
F—N—=R= 212 ) [HER] (ISR 2R D 5
A ABRBEOMHIEREEZONDE Y 4+ —F 7 ThHo
TH [WoAH] 2582209 2,

L DT A) = OHAE, PL—= v ZIE) EEE
G Rk —F v X b EEE Y KIEIC BRI S, T A
) — MIBITBEEREL Vo TH, BHMEE. MR, £
WIS & D BEEAL, BREIIRE CRE D,

T AN AR=VREESTIE, W7 A1) — MIE L5
JET AfEFEREE LT, OMHATERZZ AV -FRE, @
BUR TR H AR, GOBFMEBREY W7 A1) — MO =E#
ELTWw2, BHROLTEMAERETIZB VT ARA
JE, L) RE - ARG BT, SRERRE
DR TG E N T 5 2,

7 A — NOREFIRE S V7 { e FMETER T IRZ 1L
Ty s —EFERLL A Y IBEFICE L BREGIKKE
FRF v I —FEFIIELLALN, 7514327 Tid
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Fig. 5. The fluorescence spectrum of mixed herb.

The mixed herbs (0.2% solution) consist of Anthemis nobilis, Houttuynia coradata, Crataegus oxyacantha and Vitis
vinifera. Excitation wavelength: 370 nm. Quoted from the Reference 21.
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L7z# R ClE. FiROEERM (93.3%) . FIROBHIEK
(90.0%). 7 A — MNEET (83.3%) EZROTWBH, &
FHART 2 6 MG 2 M EE A iR BRI IR L AR &
PIEBSFEDIK T 2 &L, T2 ba sy v uMETIZL D
MOKBICELELY RIS, HEARBH 7 MY — 5
RITEEPIZAR =Y 2 E 2 EHEOZFEIZSET 5 B
L 2,

REHET =128V TR THHLE LR &S0 E
IR ST\ b, PubMed 7 & CTXHMREZR 24T -
ToAER. T F—O T 1,184 Bl S v, HERIAHIH
L7z01d 1,081 61 (F1k 817 B, 264 ). P34
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