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Abstract

The anti-diabetic effects of water extracts (WE) from medicinal herbs on hepatic glucose-regulating
enzymes, such as glucokinase (GCK), pyruvate dehydrogenase (PDH), acetyl-CoA carboxylase (ACC) and
a-glucosidase, were studied using the cytosol fraction in liver and mitochondia fraction in heart of a type
II diabetic animal (GK rat, Goto-Kakizaki). The free radical scavenging activity of water extracts by DPPH
method was also tested. We found that free radical scavenging activity was strong in Corni fructu (CF), Mokdan
Bark (MDB), Chenhwabon (CHB) and Sanyack (SY), while that of Backbocreng (BBR), Shuckgihwang (SGH)
and Taecsa (TS) was lower. For GCK activity in cytosol of liver, CF and CHB had a more effective activity
than other extracts. PDH activity in mitochondria fraction of heart was higher in all of the extracts, expect
for the TS extract, than in the control. ACC activity in cytosol fraction of liver was significantly higher in
the CF, CHB, SGH, TS and SY extracts than in the control. CF, BBR and MDB led to a decrease in the a
—-glucosidase activity. Therefore, these results suggest that all of the extracts may be used as functional
material in the development as anti-diabetic functional food and medicine.
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uvate dehydrogenase-a(PDHa) %=+ PDH phosphatase &
RSN A FTH Y o] &S vVt F o2 HXAT]
715 7FA AL lofok &l g AA}F & carnitine pal-
mitoyl transferase® A 3}A| 7] AY acetyl-CoA carbox-
ylase(ACO)E A3 AZ 4 Ja d3}9 a-glucosidaseE
A2z o] FH<l maltose £ E A5t BEE <]
43}9} AAXA S E&H 0T A F )
‘:} = NS A F2 715 AAY AeltHE6).
9ol ¥ o3| 4hslA ~Ed A7 FUheA

T AZA =W MEY &its} o] AlxH o]

= —ri_-_

o
=
i
L

o=
| IT=

E Hm

5]



opsteth wWebd FUsHAE3 e AR Al
e AoE H2 wnH I 910(78), FAE 715 M
%

o188 3147 4+ 3

Zyme%Q] %*é %"ﬂ—o‘ HES}A,

Aty

T

oft

]Ilolr

o
0w

FF 4
o M
o 4
NS
N,
>
o o

2
S
i
A
¥o,
rr
By ©
2
N
ofr
oX,
1>
o 0
B>
2
it
ot
1=
_O\L
fr
=,

2 H FES M
g'

>
=

W52 (Poria
cocos Wolff), 2+4=-(Corni fructus), 2+2F(Discorea japon-
ica Thunb), A 3}&(Trichosanthes kirilowii Maxim), B A}
(Alisma canaliculatum) 2 % A3 (Rehmannia glutinosa
Libo)]& &3 &R ARG 2 HE Al Fwol =z
AzHE FFAE B F 10799 SF/RFE JUIS o
60°C shaking incubatoroll 4] 24A17F FZ3le] Y4 E E]fﬂ'
T RS HAAh ol & A AE AFH T A 3
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DPPH radical scavenging activity (%)= (1—A/B) x 100
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Glucokinase =AY &3

Sharma 5 (11)¢] WH & ©]83}4 glucokinased] TAH=
E =A3dtt =, 4 mM sodium glycylglycinate(pH 7.5),
0.75 mM NADP', 75 mM MgCl, 3 mM ATP, 0.2 unit glu-
cose-6-phosphate dehydrogenase(3.9 unit/mg, 0.0052 g/
100 mL), 100 mM glucoseE %7}l 28°Coll Al incubation
3 5 ok & FEEF cytosolE B2 F 340 nmoll A
387 S48l NADPHS] 48l %3] glucokinased] &4
< SA3AT

Pyruvate dehydrogenase &2

Pyruvate dehydrogenase®] 24 Z%& Furutash
Hashimoto(12)¢] ¥ ol wel 438k th 50 mM KHoPO,
(pH 8.0), 1 mM MgCly, 2.5 mM NAD", 0.13 mM CoA, 0.2
mM thiamin pyrophosphate, 0.32 mM dithiothreitol, 2 mM
7} 3 30°Coll A 3&7F incubation A1 & 3
JA & FEE7 mitochondriaE ¥ 3L 340 nmoll A 3837+
=23}l NADHS] 4+8}E 53} pyruvate dehydrogenase2]
g4E S5 AT

pyruvates

Acetyl-CoA carboxylase &

Acetyl-CoA carboxylase= Tanabe 5(13)9] spectro—
photometric $H-& ©] &3l HAE=E S43A k. 50 mM
Tris-HCI(pH 7.5), 10 mM MgCly, 3.75 mM glutathione,
0.75 mg bovine serum albumin, 0.125 mM pH 8.0, NADH,
0.125 mM acetyl-CoA, 0.5 mM potassium phosphoe-
nolpyruvate, 6 ug lactate dehydrogenase, 15 ng pyruvate
kinase, 3.75 mM ATPE 3 7}3t 37°C°ﬂ/‘1 287t in-
cubation A7l ¥ 25 mM KHCOs& ¥il thA]
cubation 3+ ¥ 3}°WH FEEY cytosol— go 3 340
nmol A 387+ =43te] NADH7} NAD & 95+ AL
E3&) acetyl CoA carboxylased] &4& =43ttt
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a-glucosidase &

a-glucosidase B3 G A| =4 in vitrool| A 71232 ut
S 98t A (kinetic analysis) o2 A &S =H3HA
t}. =, synthetic substrate®! 2 mM p-nitrophenyl a-
D-glucopyranosideE 0.1 M PIPES buffer(pH 6.8)9 &7}
g ¥ a-glucosidase®t gHofAl & FEES ¥ 2 £F

o enzyme solution2 7} ¥ 37°Coll A 30&3F wHg-A] 7]
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0.64% N-(1-naphthyl) ethylenediamine solution(pH 10.7)
S H7bsk wh8-S ZZ A A substrate?] p—nitrophenyl a-
D-glucopyranosideZ 28 250 Joe w24 ES
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44 7HA 3L Slvh. DPPHE| 18-S itst 845 Aa
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]
Hl ol o]&=1L Ut} kA & FEE9 DPPH radical
A4 m A= GEFS Fig. 19 JeRiATh 2 AT 23
of W AEF(Corni fructu, CF), W¥-2 (Backbocreng,
BBR), & %3] (Mokdan bark, MDB), # 3}%(Chenhwabon,
CHB), < A3} (Shuckgihwang, SGH), #AHTaecsa, TS) ¥
2k (Sanyack, SY) & FEE T 2§=9 1 g/100 mL%
05 g/100 mLAl A& AFF+(CF), 523(MDB) % 2kof
(SY)2 90%°]7¢2] =& DPPH radical &A1& YeEHY
AL, BE FoTolA 2AGAAES vws)] & AF 4k
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fo do

120

[T

DPPH free radical scavenging activity (%)
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CF BBR MDB CHB SGH TS SY AA
Water extracts from medicinal herbs (g/100 mL)

Fig. 1. DPPH free radical scavenging activity of the water
extracts from medicinal herbs. Data values are expressed as
mean+SD of triplicate determinations. CF: Corni fructu, BBR:
Backbocreng, MDB: Mokdan bark, CHB: Chenhwabon, SGH:
Shuckgihwang, TS: Taecsa, SY: Sanyack, AA: L-ascorbic acid.
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DPPH radical £2AE4S YAt A4H/(CF) & &
& % o]&2 o2 DPPH radical 24 &4 0] 248
EZa39(MDB) & FE&52 0.025 g/100 mL &=l A
A3] 90%°]4e] &8 DPPH radical &AAE4S 714
o], @AH|nE $]3}o] ALE-3F L-ascorbic acid$} vl$2
T i3 248 Btk MEHBBR)S E TE
oA FirstEs el A sta, s AF(SGH)H AL
(TS) FA 7FE s 424 45.7%2F 61.9% DPPH
radical 24848 YEFIA T 0.25 g/100 mLEZFH 34t
stg& YEeRA ekt

Xu 5142 sl¥o] WA 44 FEE 0.1 /100 mLelA
DPPH radical 224 o] 33.3~39.1%, 0.5 g/100 mLo A]
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& (CHB)S 742} 171.1%2} 166.7% % GCK &4 o] f¢]
oz Z7INAHT(p<0.05). 18 2Fek(SY)S dzT
vl sl AASA EtH(p<0.05). WEH(BBR), ¢y
(MDB), &A13HSGH) ¥ 9AK(TS) & FEE2 GCKE
o]z o7 W37 A 319tk PDH &4 PAHTS)E Al
Qg B AHwolA AABHA F71eA L, ACC 842
2H=H(CF), A3 (CHB), X3H(SGH), gJAHTS) 2 4kek
(SY)ell A thzwt 7 vlatste] o)A oz Frhetlon, 4t
T8} Abeke] 7182 Zhzt 258% 9} 359% % thH(Fig. 3, 4).
770 kAo B FEFE9 a-glucosidase A &AL Fig.
50l YERRSITE 4F=H-(SSY), W53 (BBR) 283l &ty
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Fig. 2. Glucokinase activity (%) of the water extracts from
medicinal herbs. Data values are expressed as mean+SD of
triplicate determinations. Significant differences were compared
with control at ““p<0.001 by Student t-test. CF: Corni fructu,
BBR: Backbocreng, MDB: Mokdan bark, CHB: Chenhwabon,
SGH: Shuckgihwang, TS: Taecsa, SY: Sanyack.
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Fig. 3. Pyruvate dehydrogenase activity (%) of the water
extracts from medicinal herbs. Data values are expressed as
mean+=SD of triplicate determinations. Significant differences
were compared with control at “p<0.0l1 and “"p<0.001 by
Student t-test. CF: Corni fructu, BBR: Backbocreng, MDB:
Mokdan bark, CHB: Chenhwabon, SGH: Shuckgihwang, TS:
Taecsa, SY: Sanyack.

(MDB)Y] & FEE H7bol o8 97 AH&AH-S veh
© ™ (p<0.05), M HE(CHB), HAHTS) ¥ 4HF(SY)2 A
azs Jehd A B3ttt $A3(SGH) & FEES
Z77 vlasle] 938 a-glucosidase B4 XA
(Fig. 5).
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GCK-knockout A]7]@ ddo] Z713l= Ao 2 I8 A 2
° ™ (17-19), AEA FreE e B A 71548 4
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Fig. 4. Acetyl-CoA carboxylase activity (%) of the water
extracts from medicinal herbs. Data values are expressed as
mean+SD of triplicate determinations. Significant differences
were compared with control at "p<0.05 and ““p<0.001 by
Student t-test. CF: Corni fructu, BBR: Backbocreng, MDB:
Mokdan bark, CHB: Chenhwabon, SGH: Shuckgihwang, TS:
Taecsa, SY: Sanyack.
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Fig. 5. a-glucosidase activity (%) of the water extracts
from medicinal herbs. Data values are expressed as mean+SD
of triplicate determinations. Significant differences were com-—
pared with control at ““p<0.001 by Student t-test. CF: Corni
fructu, BBR: Backbocreng, MDB: Mokdan bark, CHB:
Chenhwabon, SGH: Shuckgihwang, TS: Taecsa, SY: Sanyack.
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GCK 45 Rt ¢t dsHE o GCK &4 7t
olF FEEC] FReFAE AN F F e Ad 7154
21 -o)of A d e AdE A Fa Aok 9] GCK 2
PDH /42 9o 28 S e ol 1899 Ulo]
T 31(21,22), Lee 5(23)3 Kim 5(24)2 Z4F Al d A&}
%3tz E3Eo] ACCS PDHE A3/ A d=E /iA
ANAZE F Jta Baustged B dF A3 757 A
' FEE T A HSHE, §A% 9 4keko] ACC PDH
s 5 SR, 5By Sdy= PDH €4+
F7HNH LY HAals ACC 848 S7HAFA = ol 84
59 84 S/ B=E A F JeE A4dEY. B
A A7 AFEEHI e AT A A T 2stHAA
Erd EFE AAXI)E FEE a-glucosidase A A=
o] & 4#A JH5,6). AN acarbose$} voglibose 53 2
L a-glucosidase A A7} T &2 9l o} F2-go] Fol
HAA AN A o) ANAES MLtz st A7 &
WAl A= ok Hwang® Han(25)2 3] 9
7} B3 & 9] a-glucosidase &4 A3 &-©] ethylacetateZ ol
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A aHE e AT
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cokinase(GCK), pyruvate dehydrogenase(PDH), acetyl-
CoA carboxylase(ACC) & glucosidase &A1l t) gt alokx)
o & FEEY Y= 5 AFSIAY. 28 9 1
59 & FEE9 free radical 244 S DPPH o=
ol R gk}, Free radical 2AE4 L A4+7(CF), 543
(MDB), :ISH&-(CHB) 18] 4FeKSY) ] & FEE<] 23
1 ghde)] wWEEH(BBR), $A%(SGH)Z HAHTS) = w2
2AZES YER AT 3F cytosol®] GCK &7 b
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v EFZ=gole] PDH 42 gANTS)E A 9lsta BE F
ZEA HERF vuste] E=3t. 7 cytosol®] ACC &
AL dxzT B 2R (CF), A3k (CHB), A 8HSGH),
YAHTS) 283 2FE(SY) FEECAA =U(Th i
(CF), 9159 (BBR) % 593 (MDB) =& a
dase &4 ZAE FEA WA B F2EL 9 4
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