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Rat Lens Aldose Reductase inhibitory of Taraxacum mongolicum
and two Cirsium species
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To evaluated active principles for diabetic compolications from the Taraxacum mongolicum (T. mon-
- golicum), Cirsium japonicum (C. japonicum), and Cirsium setidens (C. setidens) and its constituents,
as well as silymarin tested for their effect on rat lens aldose reductase. As a result, the MeOH
extract of I mongolicum (ICs, 8.71 pg/mL) have strong lens aldose reductase inhibition abilities.
Also, Aldose reductase inhibitory showed an isolated luteolin (ICs, 20 uM) from the T. mongolicum

and sliymarin (ICsy 13 pM).
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Aldose reductase(EC 1.1.1.21)= 3}}9] aldo-keto reductase
2 R4 T U9 T83% 98¢ sty delA U=
glucose HAFEZL! polyol pathwaye] Zvj T4, NADPH
£ 2A4F o|&¥HLee ef al, 2005; Maccari et al., 2005].
ol gloir x8go] dFS e 71HCE polyol
pathway®] ©]/d, oxidative stress, myo-inositol®] 7+29} Na*,
K'-ATPase €749 7+& Fo] BiHo] ArHGreene et dl,
1987; Williamson et aol., 1993; Sato and Rifkin(1979)]. A4
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BeRIM ] glucoses AHE FRI817] A% T8 A
2= insulin]l €3 AE WZ Y€ F o] sigAA
HAREEE polyol pathways B3t tiAlElE RS oF 3%0)
EF3IHGreene ef al., 1987]. U AFAE, ARME, &
A, W Eel HET 5L glicose FYl o] insulinol]
SESHA] B Fitol| o3 FYHER, G o) x¥F
o] fZ=d olgt ME W glucoseel] 23 ROS7}F A=,
o] toxic aldehyde?] AAE A7) EFE aldose
reductaseS EJSAIA G dES] oF 2-4809] glucose’} polyol
pathwayS #A sorbitol} fructose?} A3 t}HMalone et al.,
1980; Travis et al., 1974]. =4 ¥ sorbitok> A E W A5}
AE Fgg 2] AW Abl, & 39 PHFS
7FeA A}, wihA, aldose reductase BAAE AIAFIE A
< glucose?} sorbitol2 FPHE LS APAA T I
T2 el Ag3= Flolth

=33 Asteraceae or Compositacys =+3-=-(Asterales)ol] <3}
© Y22 AAAIFCE AA A ok fEvteie 1
€ @ & (Taraxacum), =}7]E < (Ambrosia), A =P JAQ 74
(Carduus), ¥73F1%(Cirsium), S1Z<(Carthamus) 5°] =8}
&3l ol AES T UE (Taraxacum mongolicum), 3
AA(Cirsium japonicumy= HEZQ AEZA 218 Zo okg
o2 dg o]&=3 UtHHan, 2002; Heo and Wang, 2008;
Lee et al., 2003). X3+ I Y737 (Cirsium setidensy= 748 E
AGolX Ashe AEEA 2 Eu9H Jgog A}
53 tHLee e al., 2006]. ©15 WEH, A7A4HA, 287 2
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# F7F TS Aol Bt A Bol =] go
v P 859 #8E aldose reductasedsoll #E QA7
T oFd HWEAA] gttt wEld 2 A3elME ol A AE
o] R W& MeOH) 2 E(HO0FEES IO ® aldose
reductase A8l AL AwH Y o] AlEdA Hald FIE
A luteolin syringin 28]l H33} A EANN FEE TFE
B2 Ao g dE] AEI e silymarinFig. )2 ¥
sl AHE TE3Y

}:,1

Mz 3 U

AYAE. £ AP AMgst xﬂg 2 2007450 YT
FHAA Ao B4 F AMESIth A8 e
ZdAdigta EApejy ety AERAAY e GHE
of o8] 71E 3Illom, Al HE Id ik Baje
A3 AEEAEEE el Ha5199rHNo.20070411). ¥
S8, 9749, 2=l aHEFEA 7 FdE BY 10082
100% -8 2 28552 70°C LM 85 Y718 AR
std 3AZE B FE3Y AT 2 Fof rotary
evaporator2. 743}t 53] Zhzhe] A EEe] 24P ek
E2E 4 B FEES Jo B4 24 NE=R AMSSh

A+ R A 7FE AREE SA3E Polarimeters
Perkin-Elmer 3418 AMS-3}12™, UV spectrac= Varian Carry
UV-visible £33tk FAB-MSE
Autospec. M363 series mass spectrometerE ©-8-8fd F481
o 'H and "C NMR spectray= Bruker DPX 400(400
MHz for 'H, 100MHz for °C) spectrometer® 2735t}
815t o] % X|(chemical shifts)= &7 peak(Sy 2.50 and ¢
395 for DMSO-d)E 71Fo 2 9 AAs g DEPT,
HMQC, &322 HMBC spectra %8+ Bruker DPX 400 ©]&-
34) 243191t} Column chromatographyS A1§3sl7) 43l Si
gel[Fuji silysia chemical Ltd., BW-820MH(S)], Sephadex LH-
20(GE Healthcare 25-100 mm), MCI gel
(Supelco, CHP20P) 2#]5L RP-18 gel(YMC Co. LTD. 12
nm S-75mm)S A8 Th TLC¥S Merck Kleselgel 60
Fas plate(0.25 mmyg o &sf3om, Waz= 50% F4HILSO,)
2 A48ttt NADPH, di-glyceraldehydes= Sigma Co.
(USA), sodium phosphate(monobasic, dibasic), potsssium
phosphate(monobasic,  dibasic) Shinyo Pure Chem. Co.
(JapanPM sl ARSI, F7180e AlREe S5 2
ol Ajeke ALE-8lTh

TEY F2E2HE APE 19 B 9IS A 3kg

spectrophotometerS  ©]
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Fig. 1. The main bioactive constituents in silymarin.
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ol 100% WEreE 7 the 70°C 22004 &5 ¥
AHEER 3AIZE B9t FEE] Al 2 ol rotary
evaporator® 7§53t ol WEke FEEZ ok &
o}z WEE FZ2E(G08gS °lFY &ul HEEEAY
(dichloromethane, CH,Cl,)-HE--(MeOH)[CH,Cl,:MeOH(100:0-
0:100% gradient, v/v)}S AM-3}e] Si-gel column chromatography
g APl F 29719 ZEES AUk olF 194 =
0.14 g% ©o|5A & E-w & [MeOH:H,0(100:0-0:100%
gradient, v/v)}& ARM8-3}] RP-18 gel column chromatography
E N3sle] 3E I(luteolin, 20 mgye ANTh 3jHES] #
Z SRL NEHE ZEEFHS A3 va ¥ 3 24
aa)a #F3 E-[Jung et al, 200418 EUIE ZAA3At

Compound 1: 'H-NMR (400 MHz, DMSO-ds) &: Amorphous
yellow powder; m.p. >320° (¢ 0.20, MeOH); EIMS (positive
ion mode) m/z 286[MJ; 12.97 (1H, s, OH-5), 10.80 (1H, s,
OH-7), 990 (1H, s, OH-4), 9.39 (1H, s, OH-3), 741 (1H,
dd, J=8.0, 20Hz, H-6), 7.39 (IH, d, J=2.0Hz, H-2), 6.88
(1H, d, J=8.0Hz, H-5"), 6.66 (1H, s, H-3), 643 (1H, d, J
=20 Hz, H-3), 6.18 (1H, d, J=2.0 Hz, H-6); “C-NMR
(100 MHz, DMSO-dy) &: 181.6 (C-4), 164.1 (C-7), 1639
(C-2), 161.5 (C-5), 1573 (C-9), 149.7 (C-4), 1457 (C-3),
1215 (C-1), 119.0 (C-6), 116.0 (C-5), 1134 (C-2), 103.7
(C-3), 102.9 (C-10), 98.8 (C-6), 93.8 (C-8).

2HJPA F2EZNE AYE 29 Ee. 1A #
F22kgye WEEE 80°CoX A FESUT o] F2
B& Aagt F 40°CoM HY FESH vRe FEE(Q225. 7

9% A% ©] HEE FEES ol &0 HIEE/E(0:100,
40:60, 60:40, 100:0, v/v)S ©]&3td MCI gel column
chromatographyS A1383l] & 49] BEEE AUt olF &
HPE 232628 O E Sephadex LH20(MeOH) column
chromatographyS A13831] 3ME- 2(syringin, 113 mg)S AU
o} 85 12 $AL AdEe EEEH FH vl 3
B8k BA ga]3 3 B [Lee ef al, 2004} EUE A
A8,

Cmpound 2: Pale yellow-white amorphous powder; m.p.
185.8-186.0; [o],® -169° (¢ 023, MeOH); LR-FABMS
(positive ion mode) mz 395 [M+Na]'; 'H-NMR (400 MHz,
DMSO-dg) 6: 6.75 (2H, s, H-3,5), 6.54 (1H, brd, J=159
Hz, H-7), 632 (I1H, dt, J=5.6, 159 Hz, H-8), 485 (1H, d,
J=78Hz, Glc-1), 423 (2H, dd, J=1.3, 5.6Hz, H-9), 3.85
(6H, s, OCH,), 3.77 (1H, dd, J=23, 12.0Hz, Glc-6a), 3.67
(IH, dd, J=5.0, 120 Hz, Glc-6b), 348 (1H, ddd, J=2.7,
7.1 Hz, Gle-2), 342 (1H, d, J=2.3 Hz, Glc4), 341 (1H, d,
J=23Hz, Glc-5), 320 (1H, m, Glc-3); “C-NMR (100 MHz,
DMSO-dy) &: 1533 (C-2, 6), 1348 (C-1), 1343 (C-4),
1302 (C-7), 129.1 (C-8), 1044 (C-3,5), 1043 (Glec-1), 77.3
(Gle-3), 76.8 (Gle-5), 74.7 (Gle-2), 702 (Glc4), 62.6 (C-9),
61.4 (Glc-6), 56.0 (OCH;).

HAREE. HFES A A3 A Sprague-Dawley(SD)
A &4 BFE ol&sAT

Aldose Reductase ©JA184 24. Aldose reductase A&
F}=2 243] 0% 8499 ZAIE Hymandt Kinoshita[1965]
7} AR HhE S F£Asle) AAEeh SDAl e A
g A3slx, 2 £330 ue} 93] phosphate bufferE 7}
sl] gAY} 01F 4ColA PR F I A
#31) ammonium sulfate® 40%7HA E3A7|L FAE s
Feole FHate] TA 70%7t F=F ammonium sulfates
7¥siach. 94 Balslkd HolR pellets HAFe] bufferdl] &
gale] B4 194% § O, EA902 3ith Sl =
As 4295} diglyceraldehydeS 7122 1o WESAIFIAL 340
nmelX NADPH F3%9] 74a8S 430

h
™~

#

p =)
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WNEY 9} FEo IAARY YA} TR w7
ar) FZEE9] g F4L AAE] A dF FEA
aldose reductase BAE =93] 1 ZHAE UERHUTH(Table
1). 2zt gue] wa AEE9) aldose reductased A B33 &
v whE aldose reductase AAEAL AHRH FHE AHE
o oA HErS: FEEo] B F2E| Hj3 Hojd oA &
A HYon, 289 J4 A A& R WEy A
B ek 22E>979 By Uge F2E>TEY e v
b 2SE>AF AR v FEE>TEY AT €
Z22E>7897F By e FE2E>YAF Be = 52

Table 1. Inhibitory effects of Taraxacum mongolicum and two
Cirsium species on aldose reductase activity

Samples Concentration  Inhibition ICs
P (pg/mL) %) (ng/mL)
T. mongolicum
MeOH ext. upper 100 97.56
10 58.54 871
5 26.83
root 100 88.89 5511
10 11.11
H,O ext. upper 100 72.77 60.00
10 2222
root 100 NA* -
C. japonicum
MeOH ext. upper 100 75.70 5014
10 18.90
root 100 82.93 2853
10 41.46
H,O ext. upper 100 46.34 -
root 100 56.10 3L13
10 26.83
C. setidens
MeOH ext. leaf 100 57.30 8163
10 21.35
root 100 64.04
10 21.35 7045
H,0 ext. leaf 100 NA* -
root 100 13.48 -

*NA=not active.
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Fig. 2. Structure of isolated compounds 1 and 2.

Table 2. Inhibitory effects of silymarin and isolated compounds (1
and 2) from the T mongolicum and C. setidens, respectively

Samples (Mw) Concentration  Inhibition 1Cs
(ng/mL) (%) (pg/mL) (uM)
Luteolin (286) 10 83.15+0.02
5 46.07+0.04 351 20
Syringin (327) 100 19.780.05
Silymarin (482) 100 71.304.0.07
10 62.20+0.10 6.55 13
5 44.34+0.08
Quercetin (302) 10 83.80+0.03
5 70.30+0.06 2.94 10
1 32.40+0.07

Data are means+SD (n=3)

E>7Y7%F 9 Wag FE2E A9

DEE AR dee 3528 2 79749 e g
F25g WS Si gel, Sephadex LH-20, MCI gel, Z12]3L
RP-18 gel 5] chromatographyS ©]8-5}d ZHzfe] FEEolA
3I3ME 1(luteolin}} 2(syringinyS 313t} ol IFEES
ID(H- 2 PCNMR)$} 2D-NMR(HMQC 2 HMBC) dlo]€]
& B9 72E vElckFig 2).

SHE 1(luteolin)@ 2(syringin) 22| I silymarin®] aldose
reductase A3l 842 Table 2¢] JERNAT}. Silymarin®) -
aldose reductase A3 E4do) ICs, 6.55 pg/mlel™ B FEg
ghakahd 13 uMEA] o oln] Flofut aldose reductased|SHA]
2 oln] A se FA WRIFY quercetin(ICs, 10 uM)
[Lim et al., 2006)% f-AFF 842 Hod aldose reductase® 3l
A2 gy AT ABEAEAMY /e 80T ¢ A
At =3 37E 190 Iuteolin®] 3¢ quercetin = Thh
oFalL} aldose reductaseXla] &S Bt v 3EE
2syringin)®] 73-9- 100 pg/mle] 2FEEAAE aldose reductase
As) EAdo) VEhA] it} Silymarin®) 74 SRz
voz Zftawolus} gy ZAo] AFEe] Ut Woo,
1996]. % lutolin®] 7% EetEol= SIRMER 2 g
en ZEkpnols g8l Hojd aldose reductase A3
B4g /R WP Lim e ol, 2006]. 22y di=A 8}
T2 syringin 848 UERIA] 9dth

H,CO PN o
|

OH OCH,4

= 5

=3ba 28 WEd, 949, 283 aHIHE e
2 3dgx 34 24 Wy F sl 83 F4A aldose
reductase A3 BAL P3N o) FE FEFE F 0
E7 AR e FE5E80] IC, 871 ugmlEA Hold A
& gAle Wtk =3y AR E9 uiHel ¥E}]
silymarin?} R1E#o)A 2213 luteolin(l) 232 8] F74F
oA BalE syringin2)yS BFOE aldose reductase A3l 49
& 238 A silymarindt luteolin® ¥ o]xt aldose reductase
A &8 2o

Key words: Aldose reductase, Cirsium japonicum, Cirsium
setidens, Silymarin, Taraxacum mongolicum
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