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ABSTRACT : Diabetes mellitus is the fifth leading cause of death among Koreans. Control of hyperglycemia and dyslipi-
demia is strongly correlated with decrease in risks for cardiovascular diseases, the most common and fatal diabetic compli-
cation. The effects of chronic feeding of a mixture of Chinese herbs on blood lipid profile were measured in an animal model
of type 2 diabetes mellitus, db/db mice (CS7BL/Ks). The Chinese herb mixture was composed of Panax ginseng C. A. Meyer,
Astragalus membranaceus, Glycyrrhiza uralensis, Lycium chinense, Morus, Pueraria thunbergiana, Prunella vulgaris var.
lilacina, Acanthopanax sessiliflorus, Schizandra chinensis, Scutellaria baicalensis, Dioscorea batatas, Polygonatum doratum
var. pluriflorum, Paeonia lactiflora, and Rehmannia glutinosa in a ratio 0of1:0.7:04:0.7:0.4:0.7:1.1:09:0.4:0.4:0.7 :
0.7 : 0.9 : 0.9. Methanol extract of the Chinese herb mixture was tested for the inhibitory activity against yeast a-glucosidase
in vitro. The Chinese herb mixture extract inhibited o-glucosidase by 25.2% at the concentration of 0.5 mg/mL. Four week-
old male db/db mice (n = 14) were fed AIN-93G semipurified diet or diet containing 10% powder of the Chinese herb mix-
ture for 6 weeks after 1 week of adaptation period. Body weight (39.5 + 1.6 g) and food intake (4.3 + 0.6 g/day) of the Chinese
herb group were not significantly different from those of the control group (40.4 = 2.6 g and 4.5 + 0.6 g/day). Consumption of
Chinese herb mixture significantly decreased plasma glucose level (442.5 + 36.0 mg/dL) compared with the control group
(489.8 +34.6 mg/dL, p < 0.05). Plasma cholesterol level (159.2 +18.4 mg/dL) of the Chinese herb group was significantly
lower than that of the control group (185.4 +13.7 mg/dL, p < 0.05). Blood glycated hemoglobin (6.3 + 0.8%) and plasma trig-
lyceride levels (99.4 £+ 15.0 mg/dL) of the Chinese herb group were not significantly different from those of the control group
6.7+ 0.7% and 108.8 + 11.0 mg/dL). Thus, the Chinese herb mixture could be useful in the treatment of diabetes and cardio-
vascular complications of diabetes.
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(Wang et al., 2006; Park et al., 2007). ©] & ®Je g
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S A= a35 JepATE (Toeller et al, 1994; Mughal
et al, 2000). 3P FF ] HIHoZ, Lim 5 (1995,
1997yl 9Jat T2 FF LYES FuFo] Tt A5
g9 st &) deel HeAa, B3 s2EE A2d 7
=W SelA 71 AR S T e o eR
AL B E Qi) JEM DP;VM I Jid =3

o tjet FskAel _‘3_7—]‘:‘

e

AoM e FasErdol 0101"1 ‘—6]'?1'7 o] g B oA
= NHEHE 2438l Gt a-glucosidase A4S
in virroolX Z2331A}; 39

Mz 3 ey

—_

ANE 2 Aok

Hol| ARESH stekAls FAA S Aol
sk, 71, A=, A, BUTY, A,
w|RL, S, Akek, 3, ek, ARe] 14714
o] wigt W& YA 1:07:04:07:04:07:1.1:
0.9:04:04:0.7:0.7:0.9:0.99] ZHu|2 wjglsle] sz

=
2 Astsier.
S L_ .9_7.3_]'34 .

oS Pt

o Po rﬂ

BB AzSAt. BRNENES Ak vhfsie] 2
s 5, Sl 1000l ST 100% HEHEE W7kt
12A17F B9 FEF F, 43} oJate] FEA% S el

siiTh. AL AR
H7kele] 67k Z<tH
Abe] 3ujel] slEalE 100% ©)

o] sufol] siFslE 100% HEE-S
FEoaL, ol Tl AjtedAd & 1t
2o A1l 3A7F Bt 3

REE =1

226

2. In vitro a-glucosidase Xfol&td =&
SIS HEkS: 58 2 olFlH S dimethylsulfoxide
(DMSOYI 5mg/mL TEZ =9 F, o-glucosidase #1314

S Watanabe 5 (Watanabe et al., 1997)2] W] wel =
A3t Yeast a-glucosidase (0.7 U/mL) 50 uLe} A &85F%

= 10puLE &3 &, 58 Fo 712&d SmM p-
nitrophenyl-a-D-glucopyranoside in 0.1 M phosphate buff-er,
pH 7.0) 50 uLE H7Fstal A2oA 5E7F wkSAIZL §,
microplate reader (Model 550, Biorad, USA)l| 2J3le 405
oM o] FFEE g5l e HMStEFE a4 A

& AXtsIh. DMSOE tix+2 AR-SIlem, ghefriz
AE FE2E 9 ophile] HFWEY F T 0.5mgmLE
stk SAA= 33 S Ao HAR e R FASIIT
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ek 2 Eo] AN ES AOACH o2 B35t
(AOAC, 1995). it d7rd 1z, A2 Soxhlet 5

=W, AL semi-micro Kjeldhall, Z3]&-2 3]3S
olgstol AL & Holf TS Prosky ol Sla)
M $4¥ ACACHOZ =319 th (Prosky er al., 1988).
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Table 1. Composition of experimental diets.

Ingredients Basal diet C_hinese lherb
(%) mixture diet (%)

Corn starch” 39.75 39.65
Casein? 20.00 18.90
Dextrinized cornstarch 13.20 13.20
Sucrose” 10.00 6.60
Alphacel? 5.00 1.70
Mineral mixture® 3.50 3.50
Vitamin mixture® 1.00 1.00
L-Cystine? 0.30 0.30
Choline bitartrate 0.25 0.25
tert-Butylhydroquinone” 0.0014 0.0014
Soybean oil® 7.00 6.90
Chinese herb mixture® - 10.00

Y Daesang Co., Korea

)

2 ICN Biochemical, U.S.A.

¥ Cheiliedang Co., Korea
) Sigma Co., US.A.
)
)
)
)

&

% AIN-93G Mineral mix.,
9 AIN-93G Vitamin mix.,

7 Fluka Co., Switzerland.
8,

ICN Biochemical, U.S.A.
ICN Biochemical, U.S.A.

Freeze-dried and milled.

5. NMZ2| M3
AN 67 &, AP ES s 285 ES A
71 A 14A7F "X & orksterd TEAE FAAIA

EDTA (ehylene diamine tetra acetic acid)S 10mg?] -
FAPIZ AelA AFETt. 2 3,000 pmol|A] 155
daElsied @ A% F -70CoA s & 8
2 A B4 A3

%

6. ET 2 BT XM, MY keI S
7 2 Y| F FaelET FYAY T Rk

(Asan Co., Korea)®] kit A9k ARgale] GAmos 78}
ek, o I3l

ZHE kit A|2kS ALR-El] I2RlET
gz A3

7. SAHX
A AIE= Mean + SDOE JERYOH, T o Alole] &
o] AL Student's t-tests ARSI p<0.05 oA A
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1. In vitroOlIM a-glucosidase?] Aol

SN ZAAE vekS FE2E9] yeast a-glucosidase 3l
38 0.5mg/mLe] FEoIA 252%2 e}, BFEFOE AMS-
S o7k &4 AT (20.7%)e] WIS frelHom =

| &K}
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Table 2. Inhibitory activities of the mix of Chinese herb against
yeast a-gluosidase.

a-Glucosidase

Sample inhibitory activity (%)*
Methanol extract of Chinese herb mixture 25.2+1.4
Acarbose 20.7 £0.9*

The inhibitory activities of the methanol extract of the Chinese herb
mixture or acarbose were measured at the concentration of 0.5 mg/mL.
Values represent mean £ SD of triplicate measurement. *p < 0.05

Table 3. Body weight and food intake of db/db mice fed basal and
Chinese herb mixture-containing diets.

Group Body weight (g)  Food intake (g/d)
Control group 40.4+2.6 45+0.6
Chinese herb mixture group ~ 39.5+1.6 43+0.6

The control group (n = 7) was fed a standard AIN-93G diet, whereas
Chinese herb mixture group (n = 7) was fed a diet supplemented
with a 10% Chinese herb mixture (w/w, final concentrations) ad
libitum for 6 weeks. Values represent mean + SD.

= A)

Al YERSTE (p<0.05, Table 2). a-Glucosidase= 2] 52

sl RS Beflale] ¥EQFoR HINT)E AR,
glucosidase A3l|Al= BFslEe] Aslel F4E A AAA
3 g 7= TR ATEY fg}xﬂi AREET Q

o} (Stand et al., 1999). 22y} 7 G2 0]£~Eh
A+ a-glucosidase AsAlE EH=) ,_}7,3 JE = Hzgo
UER = 3lo], IAERNE F2REo] gl a-glucosidase
Xﬁﬂ%’éol 2 A2 uslEs ATse] AdE gtk
(Hanefeld et al., 1998). Nishioka 5 (Nishioka et al., 1998)

L 2089 = A9 a-glucosidase A3EAS =45,

%‘% (Scutellaria baicalensis)>-ZFE] a-glucosidase A3=2
2ejslglon, Bt g-glucosidase A3 EAd0] glgo] B
ZEATH (Musabayane ef al., 2006; Oku et al., 2006). In
vitrodlA] a-glucosidase A31EdS YePd SR E &
52 A7 AFA in vivol M E 9 AstadE veld 2
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=
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Fig. 1. Effect of Chinese herb mixture on the level of plasma

glucose of db/db mice.

The control group (n = 7) was fed a standard AIN-93G diet and
Chinese herb mixture group (n=7) was fed a diet
supplemented with a 10% Chinese herb mixture (w/w) ad
libitum for 6 weeks. Values represent mean + SD. *p < 0.05.

0.6 g/dayS 2 WL}, 7 o= Aleloll frolF Zpolzt it a-
Glucosidase A4S AU+ touchi FEES A28 Is
= FYQl KKAy nR-ZollA] Alget Aot 2sol F94<1
Hale YeElA] ittt B Ede} (Fujita ef al., 2001).
B AFME a-glucosidase A3EHS UePd SRz
o] A28 Y E 2 db/db FF-2=9] AFolE 2149
FEFS TA AUt

SR 2dE AT €9 (4425 £36.0 mg/dLyS tE:
(489.8 + 34.6 mg/dL)o] W3 Moz 7H250T} (p<0.05,
Fig. 1). 8 Felblna=2y s IR E A3 Tol
6.3 +0.8%= ER} TIZZ (6.7 +0.7%)0l Hl8) 7taels 7
Fe YERI O 1931 Alol= RIATH (Fig. 2). B=E
oAl a-glucosidase A3A olFIRAE A7|7F HAFAHS
o T8 9 9 geEl|lragEy] vt ZAAEna BRaEg]
T} (Wright et al., 1998). £ AtollA] R ES 6577
AFE A FEIETE FoFoR Faslod, A ¥
F2d =g Yehle A8 deleIadl = 3
He A4S et e ES 67RO 7]
AHANZ A, AFH R F& o] WA fA=L, wet
A BRI REEN FEE Had ZoF ZgidEn) AT
A oJsd ot Ae AT I UM AstaL, wEt
A A7 B8 FEEES AAAIZITAL BAET

(Holman et al., 1999; Meneilly et al., 2000; Coniff et al.,
1995). Lebovitz (Lebovitz et al, 1998y= ©lF}H 27} 2%
HAF=71E JAXA glucose toxicitys AT ERE 3

A g3t Adokal AXEIAT g ot AE I E
T #a 2FE vHepdle AU 282 glucagon-like

T =
FAvS
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Fig. 2. Effect of Chinese herb mixture on the level of blood

glycated hemoglobin (HbAc) of db/db mice.

The control group (n = 7) was fed a standard AIN-93G diet and
Chinese herb mixture group (n=7) was fed a diet
supplemented with a 10‘% Chinese herb mixture (w/w) ad
libitum for 6 weeks. Values represent mean + SD.

al., 1995; Seifarth et al., 1998). ¥ Aol A& sHekA)
ZAE TS a-glucosidaseE As3td GLP-1S F7MA]7]1aL
glucose toxicityS ZAAZOEH FIFZH o7 FE HFs 7
27l AR AlsEh B St glojM ds AN
of 7HAl frAlshe AL Bl X Rt B FHES ol
oA 7FE F-2.31} (The Diabetes Control and Complications
Trial Research Group, 1998). = AES o= o A
] AFelM s Bl 7HAl RIS o g
W, AF, A7EHF 59 FHS 2 Hgo] aEe Ae
Z BIEJY (UKPDS Group, 1998). WEFA a-glucosidase
Aol w2 e ES] A7 e 9 Agt
AlA, B X589 B T g E5S = AR
Ats €t
R E ARl 2 FHZEE (15924184 mg/
dL) =5 ETE (1854 + 13.7 mg/dLyll Hlsl feldez 7+
239k (p<0.05, Fig. 3). 84 T4A vt ez
B AFHT (994 £150mg/dL)e] thET (108.8 £ 11.0 mg/dL)
off Hlgll wolx]= Ade el eut fel#<l Zlole fId
o} (Fig. 4). A28 Ba$ahs s HEsh W ego]l A%
Qlof vl3] 2-4u] A= ¥O™ (Hermansen et al., 2001), #2
g st AMEE F 80%= s HESe] 219l Ao
2 RuET (Miettinen er al, 1998). B=3A12] 67%%
oA EFo] 2jEH, ol AR E vAEH Ho 2
< FudEITE Fddte 7o a%de® 4#A U

(Hermansen et al., 2001; Miettinen ef al., 1998). Stamler
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Fig. 3. Effect of Chinese herb mixture on the level of plasma

cholesterol of db/db mice.

The control grouE (n =7) was fed a standard AIN-93G diet and
Chinese herb mixture group (n=7) was fed a diet
supplemented with a 10"2 Chinese herb mixture (w/w) ad
libitum for 6 weeks. Values represent mean £ SD. *p < 0.05.
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Fig. 4. Effect of Chinese herb mixtureon the level of plasma
triglyceride of db/db mice.

The control group (n = 7) was fed a standard AIN-93G diet and
Chinese herb mixture group (n=7) was fed a diet
supplemented with a 10"% Chinese herb mixture (w/w) ad
libitum for 6 weeks. Values represent mean £ SD.

N7 Azt 8F 2E2EE SRE 2N (Hillebrand ef
al., 1979), G Qo A 2 T2 7HAAH

t} (Zavaroniet al., 1981). B3t Fxs=ol7A] a-glucosidase
Aol =& B4 AFANZ A9 @4 FHzEE v
7} ZHA2EA}h (Fujita et al., 2001). ©]+= a-glucosidase 51
AL A1 AFS AS ded RgET FdEe] Eo
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U2 (489.8+34.6mgdL)ell & SolHoz 7haA T
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