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Inhibitory Effects of 23 Korean Local Plant Extracts on Aldo-keto reductase
family 1 B10 (AKR 1 B10)
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Abstract — We examined ethanol extracts prepared from 23 Korean local plants obtained in Pyeongchang, Gangwon-do for
their inhibitory effects on recombinant human AKR 1 B10 (thAKR1B10) in vitro. To do this, thAKR1B10 was first expressed
in E. coli as a biological active form and purified by using Ni-affinity chromatography followed by gel permeation chro-
matography. Then, hAKR1B10 was used for screening out 23 Korean local plant extracts having an inhibitory activity against
itself. Among them, six extracts showed more than 50% inhibition of thAKRI1B10 activity at the concentration of 10 pg/ml.
Especially, the extracts of Ligularia fischeri var. spiciformis Nakai and Rhus trichocarpa Miq. were the most potent because

their 1C,, values were 2.94 and 2.00 pg/ml, respectively.
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Fig. 1. Construction of expression plasmid pET23b-AKR1B10.
Human AKRI1B10 gene fragment amplified by PCR was
digested with both Ndel and Xhol and was cloned into the
same restriction sites of expression vector pET23b resulting in
expression plasmid pET23b-AKR1B10. His tag means six
histidin residues having an affinity with nickel ion.

o2 s S AAS] fl8te] A o3 AZnpE
aeE & E‘}Oit} A oz} AZnpE 2 aJJrETEi
thgtollA] Aakek rhAKRlBlO— H|E0]4 23lo] gl=
A2 AL S ER1E19.2H (Fig. 2 (A)), SDS-PAGE
£ 53l £=E st (Fig 2 (B)). thAKRIB10-
N+ 128 W2 HE 11 mgS g5  AoH,
588 Dol 0.3 unit/ml (20 pM) T2 A Z=35] Ao
ARk, Tx}&i of % %M 35 kDao. & 15k},
ko] AAFEE thAKRIBI0S #aliAl] 4ol A}g-8k 4=
UE AE 3] Yt a4 B4 5 K S 7381
o Ry® gy Bwsigde 7122 A3 DL-
glyceraldehyde®l| T3t thAKRIB102] K, & 3.7 mMZE 4}
B} o ™, Cao 5ol 93t 3 H AKR 1 B102] K, &
19 mMo| ek waba, B ] hAKRIBI0S 71 d &
A28 DL-glyceraldehydedl] theh 318ler} 2 whom, o]
23 2ol G auke-o] =7 Aol 7]%6}: RAog F
“gsdet. olde] AxEN-E]l hAKRIB100] AlZoxe] &
4 s W9 S S BRIl o]F o] &3 AalA
g ApE YT

AKR 1 B10 @2 o] &4 A 2A1E 27] $13F 29
S 2= ghro] A ES APeision, Fes B3 Aoy

oA WA g rg 23F 2] A A E FEE Ustd
thAKRIB10 €4 A3l &35 S8t 2 A4 21&9]

H‘T

Kor. J. Pharmacogn.

600

500 - )

400 -
300 4
200 +

100 ~

Absorbance at 280 nm (mAU)

o

T T T

0 20 40 60 80 100 120 140

Elution volume (ml)

(B)

-

15

Fig. 2. Analysis of rhAKR1B10 by gel permeation chromato-
graphy (A) and SDS-PAGE (B).

(A) thAKRIB10 purified with Ni-affinity chromatography
was analyzed by gel permeation chromatography using
Superdex 200 column (GE Healthcare, Uppsala, Sweden) to
check protein aggregation. (B) The purity of rhAKRIB10 was
shown in 8-25% gradient SDS polyacrylamide gel (GE
Healthcare, Uppsala, Sweden) by Coomassie brilliant blue R-
250 staining. The molecular masses of the protein standards
were given on the left side. The arrow indicates thAKRIBI10
band. lane M, protein standards; lane 1, soluble fraction of
cell lysate from E. coli (DE3) transformed with pET23b-
AKRI1B10; lane 2, rhAKR1B10 purified by Ni-affinity
chromatography; lane 3, rhAKRIB10 purified by gel
permeation chromatography.
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Table I. Inhibitory effects of Korean plant extracts on thAKR1B10
Dry  Solvent Extract rhAKRIBI10
Korean name Scientific name Family name Part used weight used  weight inhibition”
b
@ (L)  (mg (%)”

Z19 Aconitum pseudolaeve Nakai Ranunculaceae  whole 44 1.2 3.91 26.95+1.63

A7 Cirsium japonicum var. maackii Compositae ~ stem+leaf 35 1.5 3.75 39.31+2.80

37 Cirsium pendulum Fisch. Ex DC.  Compositae  stem+leaf 30 0.9 3.46 22.03+£3.22

ARS1 2 - Clematis apiifolia DC. Ranunculaceae stem+leaf 31 0.9 464  29.17+1.13

X\ 25w 7] Crepidiastrum chelidoniifolium Compositae ~ stem+leaf 11 0.9 0.41 42.4146.73
(Makino)

Mz Erigeron annuus (L.) Pers. Compositae  stem+leaf 526 1.5 422 46.64+2.22

Wz Erigeron canadensis L. Compositae ~ stem+leaf 16 0.9 1.64 51.60+£1.27

Wln Gymnaster koraiensis (Nakai) Kitam. Compositae  stem+leaf 60 2.1 10.18 57.66+3.30

sy Humulus japonicus Sieboid & Zucc. Cannabaceae stem+tleaf 21 2.7 1.32 40.274£5.59

It Hydrangea macrophylla (Thunb.) Saxifragaceae stem+leaf 24 0.9 2.86 40.16£1.43
Ser.

Al Impatiens textori var. textori Balsaminaceae stem-leaf 13 0.9 0.45 36.03+3.18

gzl Lathyrus humilis (Ser.) Spreng. Leguminosae stem+leaf 39 1.5 3.36 35.19+1.27

Shf )23 Ligularia fischeri var. spiciformis =~ Compositae  stem+leaf 20 0.5 2.12 79.79+1.28
Nakai

=1 Lilium leichtlinii var. maximowiczii Liliaceae root 36 0.9 1.01 30.39+2.29
(Regel) Baker

=1y Lilium leichtlinii var. maximowiczii Liliaceae stem+leaf 38 1.5 4.21 33.66+4.64
(Regel) Baker

A A Lithospermum erythrorhizon Siebold Boraginaceae stem+leaf 113 1.8 3.82 33.72+2.44
& Zucc.

vl 71y Metaplexis japonica (Thunb.) Asclepiadaceae stem+leaf 22 0.9 2.34 30.6346.55
Makino

goto] % QOenothera biennis L. Onagraceae  stem+leaf 38 1.5 2.59 62.80+2.50

A& Paris verticillata M.Bieb. Liliaceae stem+leaf 15 1.8 0.74 29.85+2.37

YR Rhus trichocarpa Miq. Anacardiaceae stem+leaf 39 0.9 9.35 78.69+2.31

A9 Rosa multiflora Thunb. Var. Rosaceae stem+leaf 18 0.9 0.86 60.98+2.08
multiflora

A& Smilax riparia var. ussuriensis Liliaceae stem+leaf 28 0.9 2.53 36.85+1.09
(Regel)

QA E Syneilesis palmata (Thunb.) Maxim Compositae  stem-+leaf 42 1.8 3.15 40.83+10.87

= Synurus deltoides (Aiton) Nakai Compositae  stem+leaf 16 0.9 1.47 44.37+1.49

“The concentrations of thAKR1B10 and plant extracts used in the study are 1 uM (0.003 unit) and 10 pg/ml, respectively.

PResults are means+S.E. of 3 separate experiments.

Thunb. Var. multiflora) & 65132, shjelF# el 7
W 3552 thAKRIB10 A3]&4do] 2+t 79%, 78%=
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a2 e 50% AfskE Alge] T8l ICE S4BT
Fig. 3014 o] W=, W3, sielE3, golE, 7

2, Aol thak Zhzke] IC,= 6.96, 6.28, 2.94, 7.01,
2.00, 9.94 pg/mlZ LeERTE thERFA 2 AR 33-
tetramethylene glutaric acid®] ICs,= 3.3 pg/ml (17.5 uM)
2 Ueht figlF el i FEES e AKR |
B10 24 A &AlZ gaEglon, SdE4e] e ¢
TE T A7t 28 Folrh
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Fig. 3. IC,, measurements of Korean local plant extracts showing more than 50% inhibition of thAKRI1BI10 activity at 10 pug/ml.
The concentration of extracts giving 50% inhibition of thAKRIB10 activity (IC,,) was calculated from the least-squares regression
line of the logarithmic concentrations plotted against the residual activity. Results were obtained by 3 separate experiments. (A)
Erigeron canadensis L.; (B) Gymnaster koraiensis (Nakai) Kitam.; (C) Ligularia fischeri var. spiciformis Nakai; (D) Oenothera
biennis L.; (E) Rhus trichocarpa Miq.; (F) Rosa mulfiflora Thunb. Var. multiflora.
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