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Studies about the bioactive component analysis and an oral glucose
tolerance test of Add-Omit-Saenghyeoryunbu-eum(AO-SHU) for

confirmation of diabetes therapy
Jeongdo In', Daisig Im®*, Won—TIl Kim'"

1Department of Oriental Internal Medicine, College of Korean Medicine,
Dong—Eui University
2Department of Chemistry, College of Natural Sciences, Soonchunhyang

University

ABSTRACT

Objectives : Instrumental chemical analysis was utilized to investigate the effect of Add-Omit-Saenghyeoryunbu-eum(AO-SHU)
on diabetic treatment. One of the most exciting, yet also controversial, arguments is the safety and biological
mechanisms of the natural medicine on human body. Therefore, the aim of this study is to provide a better
understanding on bioactive chemical components, hazards of heavy metal contamination and biological mechanism
of the diabetic medicine composed of 12 different natural herbs.

Methods : To study bioactive compound and metallic component in the diabetic medicine in detail, LC-MS/MS
(Liquid Chromatography-Mass/Mass), GC (Gas Chromatography) and ICP (Inductively Coupled Plasma) were utilized
to characterize the extract of the diabetic medicine and the result was compared with 18 marker substances
selected from literature survey. In addition, in vitro assay experiments including GPR 119 activity and human
DGAT-1 inhibition, and OGTT (Oral Glucose Tolerance Test) were performed to verify the effectiveness of this
medicine on diabetic treatment.

(©2016 The Korean Medicine Society For The Herbal Formula Study

This paper is available at http://lwww.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Results :
include Citruline, Catalpol,

Berberine, Ginsenoside Rb1, Ginsenoside Rg1, Oleanolic acid, [3-Sitosterol,

Out of 18 marker substances, 9 bioactive compounds were identified from LC-MS/MS analysis which

Mangiferin,

and Schizandrin. ICP study on 245 residual pesticides revealed that 239 species were not detected but 6 species,

Dimethomorph, Trifloxystrobin, Pyraclostrobin, Isoprocarb, Carbaryl and Flubendiamide, while the amounts are trace

levels, below permitted concentrations. The biological activity was observed in vitro assay and Oral Glucose

Tolerance Test(OGTT), which are consistent with a preliminary clinical test result, a drop in blood sugar level after

taking this herbal medicine.
Conclusions :

bioactive compounds in AO-SHU for the treatment of

Instrumental chemical analysis using LC-MS/MS, GC, and ICP was conducted successfully to identify

diabetes, finding 9 bioactive compounds. Furthermore, in

vitro assay experiments and OGTT show that AO-SHU has its biological activities, which imply that it can be a

candidate for the future diabetes remedy.

Key words :
analysis, OGTT
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208 MNAAIERSE FASE F AFEE
5 #ERRTea deAR Al BEF
& Ux=d=E do HPLC-MS/MSS Sdl Tty
A5d fFE&3 JES g A 2 AFEAS
AR o, FEeF AES FUrE USRI
ojojAl AP fFEaEdEsS XS 74 FEEC
tiste] B 7k AE(DGAT—-1, GPR—119)°l djgt
in vitro A¥& FAsT. ol D&Y
o in vivo AEOSZ ¢57bl/6 miced AT EET
H3FA1E (Oral  glucose tolerance test, ©]3}
OGTT)E Fd3ty FuXs aid g 9rge=

AaE A7l o] Hidk= nfo|th

o. As 28y

1. A8
gok —LZB:_i /\]__9_6]_ E;{10
E, Bryonolic acid, Catalpol,

Citrullin, Cucurbitacin
Loganin(Iridoid glycoside),
Conjugated linoleic acid(CLA),

Berberine chloride,

Sesamin, Kaempferol,
Ginsenoside Rbl, Ginsenoside Rgl,
Oleanolic acid, B—Sitosterol, Ferulic acid, Betulinic
acid, Mangiferin, Schizandrin, Tolbutamidex™> Sigma—

Aldrich % FlukaAb rx]Abell A Fdatiar, AE
TEAPE dxoFEQl GSK2632 ChemieTek
(=)l FA FEste] A&t A=<l
C57BL/6(standard abbreviation: B6) micet= 9-11

F9l FR02 9 svhdA redon £u%

=1
=

&l [ACUC +HE 53t tEAtel A (8h=)
oA FYhate] AMEEEla, AAdEEe] HHS A
Lo g+ NIH 7he]=ebclel] wal Al s =] AT,
AN&EE] FH|
Boaube R, Y AEeNSS 2o
2 Az A wmE G Xz anrst
AE FAE et FES s AR Awst

W, 7R A &5 Ol A= i Rg 8k, Add—Omit—
Saenghyeoryunbu—eum, AO-SHU)So.= wWr3}S]
I AA AL Table 13 o} °k7<H—C——8‘ £4kst
FE (B OlA rAFES 7Y, Bt 7 AepdER
2715 AREste] E2(100mesh, 9F 0.245mm)=
P RdE 2 Aol FAER 44 smmel @

-

=] 1=}
al

82

o2 A% F xS o]&3ste] 50Tl 124]3F
Azste] skl

Table 1. Composition of Add—Omit—Saenghyeoryunbu
—eum(AO—SHU)

Herbal name Drug name ngg%cne Dosage(g)
KAEMS  Trichosanthis Root Korea  10.5
AU Rehmanniae Radix China 7.5
FiEEE Bombycis Corpus China 7.5
%P%  Liriopis Tuber Korea 7.5

N Ginseng Radix Korea 4.5
R Acanthopanacis Cortex Korea 4.5
K% Hoelen Korea 4.5
MRS Dolichoris Semen China 4.5
el Coptidis Rhizoma China 3.0
HIR} Anemarrhenae Rhizoma China 3.0
HWT Schizandrae Fructus Korea 3.0
SETW  Nelumbinis Semen China 3.0
Total amount(g) 63.0
3. 7HHAEETSY A8 AEEAR AR H
*2 o8

2 Aol we A ET o) A
G AEEAS 9ato] of#fo] Table 2049 2

o] ¥ FElR sl 7+ AFEt HAT & A
A Aol ZI87](sonicator)® 30&7F Esli, 0.2

m vol 382 FEE o3 & rotary evaporator
FE5st] AEE FHlEglth FEEL

—20°Co ®AsS T B4y Hd wege =

o Apg-atgitt.

Table 2. The extraction yield of AO—SHU

Amount  Solvent / EXtyaCtlonExtracts Extraction
Sample (2) Amount (ml) time (2) yield
(days) (%)

analvzin MeOH:EtOH:H,0

YANS 5 (4/4/2, vIvIv) 1 424 283
sample—1

150

analyzing MeOH .

ons 15 50 1 143 9.53
analyzing g MeOH 10 0932 117
sample—3 80 : :
analyzing MeOH

lo—4 8 30 40 1.54 19.3
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4. 7FAEEFS 74 AdE IXNEEH 95

BE(AEALE

=
Table 3o A<}

sl A A erl

AT

Aaads vehls A

2Absha, 7t gepE

80mlol 247k

2]
=)
(sonicator)® 30&%F

B2 o33k & rotary evaporator® 7St

of AlgE FHIE

, Marker Substances)®] ZA} 2

8eM g Astel Mue
SEREEE Bk

= =1 O

TEET

—20°Cell B33

St B89 A kg o] Algsig.
Table 3. The ingredients and extraction yield of
each crude drugs

Crude

4 Structure
rug

Extraction
yield
(%)

Marker Substance B

(g)

Citrullin

. C6H13N303

Mw. 175.19

Cucurbitacin E
C32H4408

Mw. 556.69 0.452

5.65

Bryonolic acid
C30H4803
Mw. 456.70

Catalpol
C15H22010,
Mw. 362.33

Al

N.A. NA

Loganin

(Iridoid glycoside)
C17H26010,
Mw. 390.38

PR

A

1 (Telfairic acid)

Conjugated
linoleic acid (CLA)

Linoleic acid

0.940 11.8

C18H3202,
Mw 280.45

Sesamin
C20H1806,
Mw. 354.36

1.364 17.1

Kaempferol
C15H1006,
Mw. 286.23

, C20H18CINO4,

Berberine chloride
1.688 21.1

Mw. 371.81

83

Crude
drug

Extracts
(g)

Structure Marker Substance

Extraction

yield
(%)

-~ Ginsenoside Rb1
feor: C54H92023,
Mw. 1109.29

T Ginsenoside Rgl
C42H72014,
Mw. 801.01

Oleanolic acid
C30H4803,
Mw. 456.70

0.972

=" Kaempferol
C15H1006,
Mw. 286.23

. = B—Sitosterol
Wil e C29H500,

wor s Mw. 414.71

. Ferulic acid
* C10H1004,
il o Mw. 194.18

12.2

EINES

- 3—Sitosterol
«  C29H500,
Mw. 414.71

) . 2.528
Oleanolic acid

C30H4803,
Mw. 456.70

31.6

=
M

Betulinic acid
C30H4803,

Mw. 456.70
0.156

Oleanolic acid
“i.-.\‘c"_‘u“ C30H4803,
SO Mw. 456.70

1.95

IS

Mangiferin
C19H18011,

Mw. 422.34 9559

Citrullin
C6H13N303,
Mo Mw., 175,19

31.9

FUSS

| ew, Schizandrin
e, C24H3207,
o Mw. 432.51

3.988

e 1% 3—Sitosterol
vl B C29H500,
Myw. 414.71

49.9
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Extraction Al eke Merk Aol HPLCE® E2A]okx} 344
%rrtdge Structure  Marker Substance Ex(t;a)cts yield 2 7b7) AFRSlga BAE Ao A=
. = PUETE BT W 4 APE BRE A8
Q{\(@ C15H1006, Hg FEE 1mgE W9EEE o] ppb(ng/mL
hE T Mw. 286.23 g/g]) B2 HNse] mlolAanAYR o
wrm L ConeetTl ) 95y 157 Aol ARg-Sk A
S Mw, 41471
¢ Tolbutamide
"u'“"cg/IIZH;;%ON%gBS, 6. 7FAE SRS R F¥E & 5 de
BIE S NN AT) qeA 54 583

N.A.: not available

5. 7HAE&F-E] AFAE ¥ LC-Ms/Ms=

o] &3 B/ AFEH

*HPLC—Ms/Ms 9]

1=} [e]
I SR

Table 4. Pesticide listed in National Agricultural Products Quality Management Service

AEEEE

ThermoAl #417]7]
£ o]g3le] AP oz Capcell PAK MGII (3um,
2 x 100mm)E AH&sto] ZF A5 g 4
AAEFATE Ao ARE-SE &uf

A D &5

[¢} AR
B9 A% Fe BEs7] Sste] obl Table
3 ge FYBABFARLe] S
FoF 245% U FHAGE AT FEAAA
BAE FEsel, RFUEE mRIHE A

Anilofos
Bromonroy late
Carbaphenathion
Chiorenvinphos
(Chiordlazuron
Chiorobenzlate
Cyflufenamid
Cyhalothrinflambda)
DeRarmethin
Diclaran

Dicofol
Dirnethenamnid
Disulfaton
Etrimfos
Fenprapathrin
Fenvalerate
Fhutolnil

Folpat
Halenpros
Heptachlor
(Heptachlor epocdde )
Luteruron
Oseadiazon
Chayfluarfen
Paclobutrazole
Parathion-methid
Permethrin
Propiconazole
Triflurruean
Trifhuralin

Hdrin
Azowystrobin
Bifenthrin
Captan
Chlorfenapyr
(Clofentezing
Dieldrin
Difenoconazole

Endosultant a )
Endosulfant § )
Endosulfan{ culfate )
Flucythrinate
Imazalil
Indanaian
Metobraruran
Metribuzin
Mevinphos
Pencanazole
Probenazale
Prochloraz
Prrocyrmidions:
Prametryn
Simeazine
Simeconazok
Tefluthrin
Tetraconazole
Tetradifan
Thifluzamide
Toxamide
Acrinathein
BHC(a)

BHC{g)

BHCI8)

BHC{y)
Bramabutide

Butachior
Cyfluthiin
Dichiofluanid
Dithiopyr
Ethion
Fenamidone
Fentoanil
Fipranil
Fihalide
Indaxacarh

Iprodione
Isoprothiokane
Kresonim-methyl
Mefenacet
Mztalachior
Nugarimal
Piperophos
Pyridaky|
Pentachlorsaniline
Qinvazane
Toldflanid
Teiadimenol
Alachlor

Bifeno:
Chinomethionat
Chlordanedcis)
Chiordanetrans)
Chiorothalonil
Cypermethein
4.4-00T
z4-00T
Diclafop -rmeathy
Endin
Ethalfluralin
Etddiazale
Fenarimol
Flufenozxuron
Mecarbam
Methorychlor
Methyl=pentachlorophend
sulfide

Ofurace
Pirrniphos-athyl
Propanil
Pyridaben
Pyridaphenthion
Pyrimidifen

Thiobencarb
Tralomethin
Triadimeton
Vinclozlin
Dichiorvs{ DDVF)
Methaben hizzuon
Terbuthylazine
Iprobenfos:
Sknetryn
Metalaogl
Terbutryn
Malathion
Parathion
Pendimethalin
Triflumizole
Hewaconazole
Myclobutanil
Cyproconazok
Edifenphos
Etoxazole
Pyraclofos
Furathiocarb
Azinphos-methl
Bitertanol
Buprofezin
Cadusates
Chiorpropham
Diniconazole
Diphenarmid
Fenamiphos
Fenitrothion{MER)
Iprovalicarb
Isofenphos
Methidathion
Molinate
Phosphamidon
Prothiophos
Tebulenpyrad

Terbufos

Thixzapyr
Chlorpyrifos=-methyd
Diazinon
Dimepiparate
Dipherydamine
Fenbuconazole
Fenothiocar
Fenthion{PP)
FAusitazale
Fosthiazate
Metconazole
Phorate

Phosaline
Firimiphos-methyl
Profanafos
Pyriminobac -methylZ)
Pyriminobac -ty (E)
Tebucanazole
Chlorpyrifos
Cyprodini

Dime theate

EPH

Esprocab
Ethoprophos
Fenazaquin
Fludiexonil
Mepronil
Naprapamide
Phenthoate
Pwrazophos:
Tebupirmios
Tolclofos-methyd
Triazophos
Benormyl
Chromalenozide
Clothiaridin
Cyhalofop-butyl

Dimethomorph
Dime thydvinphos(Z)
Ferimzone
Aumniceeazin
Heatathumuron
Mepanipyrim
Metamifop
Movaluron
Firimicarh
Pyributicarh
Pyriproxyten
Quinaclarmine
Tebutenozide
Thiabendazole
Thiacloprid
Triflosystrobin
Eoatamiprd
Boscald
Cyazofarid
Cymosearil
Diethofencarb
Diflubenzuron
Diwron
E-Fenpyrovimate
Ruacrypyrim
Farchlortenuran
Imbenconazole
Imidaclopdd
Pentoxazone
Pyraclostrabin
Pyribenzosdm
Pyrirnethanil
Pyroquion
Spirodiclofen
Teflubenzuron
Herizylbrom
Bendiocarb

Benthiavalicarb=isopropy|
Banzoximate
Carbendazim
Chigranifprale
Ethabosxam
Etofenprox
FAubendiamide
Rupicalide
Hexpthiazos
Mandipropamid
Mathowyfenozide
Oreaziclomedons
Pencyturnon
Sllaflunfen
Spiromesifen
Thiophanate-methd
Thadinil
Tricyclazole
Carbard
Carbofuran
Ruquincanazole
lsoprocarh
Mathiocarb
Methomy!
Thiodicah
Hdicarb
Ethinfencarh
Fenobucarb
Matalcarh
Oreamyl
Propowr
Thiarnetheoiam
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TS AR AA
1) A& A :© AR 50 g polyethylene bottle
of AF(FF A5 AmFAY 1.5~2u9 F
FHE H7F & 123l AA)
A3} : Acetonitrile 100 mL 7} & #&7]
o4 5,000 rpmo2 37k vk, FE23 o
Acetonitrile 100 mL #H7} & 210~230 rpm
o7 30%% A% F=33ith
Q452 NaCl 25 g& F71s & &7
3oﬁ7¥ AR 5 dAdEg7E ol&3ste 3,000
rpmCl. 2 1087 A5
4) % GCEXE AMEe 459 10 mLE FH3
T No gas® UWAlEH § ofAE:84t (20:80
v/v) 1 mL2 A-&3s)ste] AHg-3kal, HPLC ¥4
£ ABEE AS5Y 10 mLE H3 3 Ny gas=®
u 455 ¥ methylene chloride 2 mLZ A&
& st AL-8-3Fd Tt
5) AA ¥ 4 : GCEAE AlHE+= SPE FIEH
A (Florisil 1 g)ol 34t 5 mL, olAE:3A4t
(20:80 v/v) 5 mLZ <x}4 22 conditioning
T AZ IS Joadingdtal o}AE: @A (20:80
v/v) 6 mL2 &&¢ F, Ny gas® "AEFH
¥ acetone 1 mLell &8t 774
(ECD, NPD)3}olt}. HPLC #4184 AlE+ SPE
ZFEZ] Al (Amino—propyl 1 g)ol methylene
chloride 5 mL2 & conditioning & A& NS
loadings}al 5% MeOH S
chloride 6 mLZ €%3% & N, gasZ UAl%
% % acetonitrile 1 mLoll #&-33ste] 7171 &
A (UVD, FLD) 3%t}

2)

2

methylene

7. 7RG EE S FEE L 4 HE AIFEEY
Iy A el GPR1199] & in vitro &8
HZAY

TR AR e in wrro 5Y

HuAHS 9t dA 9 2 s Brlo=

Az A Mg skal A= GPR119 (G protein—

coupled receptor)®” &&AA (activator)<}] H] L

APE F=3gAd7d ST X 2A A TAIE 9

L3S ol o33 22 Wy or F3sgith

«M|3¥5%  functional assay system2 2y s}

stable cell lineg W31 JE =3 stA 1+

AEFE AFEste] 2R gLy s 3
*HEK293E DNA EdA#I:Ho] ZHxE= AEZA

whuld 3}ukE (overexpression) B4 o2 &3] Ab
SHth A 293 AlEE= fAkE Bok(fetus) o] A
F(kidney) ZH-8H HE3H AXo Ad5 DNA
fragments E WA M3sIo] FAARAZ AEZF
(cell line)©]t}.
«In vitro N@E& A= PR
Zh Aepd s ARgste]  FHlgh
DMSO°ll 27
AAE dATh
*Glucose—Dependent Insulinotropic Receptor (GDIR,
GPR119) Agonists= dA7IA] Foz A#HE=
=

=)

o
il
2 o w2

ol
i)

M

ot
oo
__(‘>1:t
ol
9

fol
i)
>
o2
ftlo

4

Zlol = BA oFEolw AEF-] 4l

(hormones, neurotransmitters %)ol| ®Hg-3}
AZAGS doyl= @ME=A  transmembrane
receptor©]t}. 53] GPCR Al¥ receptor & oYy
A thatel #EE @ ES cannnabinoid receptor,

melanocortin—4 receptor,

e

melanin—concentrating
hormone receptor, beta—3 Adrenergic receptor,
GPR35, GPR55, GPR119 %°] 9+&. GPCRe <
%9l orphan receptor GPR119% pancreas,

gastrointestinal tract, rodent braino] o] 4
Aso] glom, B R WUARA target? o
waA vk AW lipid  signaling  agentSl
oleoylethanolamide (OEA)E GPR119¢] ligand®
de = dem FE(FH) lzroi/\] =4E A 9
iﬂ%%‘i Ads YEbAT. B9 Prosidion A
o/ AT3sE=  GPR119¢  synthetic ligand$!
PSN—-632405% high fat dietE Al7]= FHol F
o Al SAE AF, AsHAE 4 WAT #4E &
A= At

GPR1199] ¥ assay WH°": GPR119 2@ E
= $4 Caco—2 AEoA RNA FE8N(Invitrogen,
USA)& o]&3te] © RNAE FZ3taL cDNA &4
7] E(Bioneer, Korea)& ©|&3lo] cDNAS st &
Sajo|r(AHkeE GTAAGTGAAGTCCTGCCACTTCG, 9‘%‘30]60
TGAAATTCTCTG CCCTTACCR)E ©] &3} PCRE
&35lal pTARGET(Promega, USA)¥WE] Z2Y
a9tk GPR1199] &35 ®7] 98 CRE 2| %H
WE (Promega, USA)$} pTARGET GPR119 HEHE

ﬂ.z
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CHO—-K1el| #¥#Eo}dl(lipofectamine, Invitogen,
USA)E o] &3t =sidltt. + 9HE
% 50 pg/ml G418(USB, USA), 200 pg/ml 3s}o]
T12mufo]Al B(Hygromycine B, Invitrogen, USA)
2= Adste] Aopd AlxE Fol AR23145301] 2

=@

AL 2 YehlE C2-C522 AxE 580
CHO—K1—GPR119—C2—CHAE(2]3} F2AE)E
o] 83}o] GPR119 ZFgAl(agonist)E AHst 2+

249 ECsoEs ol E2AEE= RPMI(Giboco,
USA), 10% FBS(Gibco. USA), HUAA/~EAE
ulo] 21 (Gibco. USA) I A =3k 3d ). WA
EAEE 497 30,000702 96 4 Zo|Eo|
2 T3 24217 F<F viFE AT 24 A2 ok
BAE E Ao SjtES AEstal 6417
A& Welar g Z2E gho]Al2 B H (reproter
lysis buffer, Promega, USA)Z &3 S -70
Coll 303 AT 23 & HA2d4 35
3t oS FAH A oM o] 7) E (luciferase assay
kit)E ©]&3}e] GPR 119 ZH&Ale] A4S Fujw
2~Z¢ 717](Thermo Scientific, USA)E o] &3} &
Ak, FFE G4 F=E dol ZHEFE
4(GraphPad Inc. USA)Z 2133 AL-&3}e] ECs
s Tkl

=
=
=]
5
5
<

=2
=
‘6‘

8. 7RI ERS FEE £ 4 AR AYFE
3= A% gA
H 22

TR GRS GeXge] W& in witro EY

HuAHE fste] dA Jdx 9 H% grlox

274 e 3 = DGAT-1 (Diacylglycerol

acyltransferase—1)*® A8 4| (inhibitor)2}e] B

AEE s=sstd Tl gAS ST A 2 A A TAEH

o EFS wol thg e Wyos Fasgith

‘DGAT-12 TG A #HAds Fa=EA

DGAT-15 dAlstd Jugd 33 drtsFo

d 2 AEEAFES Jepdo?. @4 DGAT 1

inhibitor <] Oﬂ-_r““ A 7 o FstEe] 4

239l e ¢

E9]
DGAT—19 W3t in vitro &8

r

ﬁl
7
u
K

86

Orlistat (Xenica, Roche)-
%fﬂ HIRE A5 A el tixA
A Wkak st "edk a4E (MGAT, DGAT,
AGPAT, FAS, ACC, SCD 5)3} A2k o
#HE §45 (AMPK, ACO $)9 wd ¢ g4

L
p
[e]

r°“ ml

ZHE Tkl #Y duAde] A 2Zd %4
He AE 9E F 7l vRk X s5A e 5
8 AgIIHeR uHEIL v

*DGAT—1oll thgt assay *¥: 200 uM dioleoylglycerol,
100 mM MgCly, 200 ug BSA, 2.76 uM

[14Cloleaoly—CoA, 175 mM Tris HCI (pH 8.0),

3 mg/ml human =< rat microsome 1]l <
55 Yo 25°C water batholld  30&3+

incubationd}ith 1.5 ml stop solution (2—propanol
80:heptane20:DW2)<& e ¥ 1 ml
heptane®} 0.5 ml DW Y thA] 2+ A ojFEQit),
=e= 1.2 ml& Al tube® &7]3 2 ml
Alkaline ethanol §9 (Ethanol 50 0.5N
NaOH 10 : DW 40)& 91 2 42 ¥ &5
700 ulE scintillation vialZ %% % 2 ml LSC

cocktail solutione Y2

& olgd s,

L=

=0
okl

% scintillation reader

9. 7IAEEH S ASELIY MeOH FEEY in
vitro &3 ¥4

ARG ERFe G W m ovivo &9

HuAge sEAHo2 HAE o]&3loon HF
TEgE3Ad (Oral glucose tolerance test,

OGTT)E ofefe] H3 Z2EZFS AA4ste] A4

st
EET J6lAdo| MHIZEE
Vehicle
or  Glucose Blood
‘ Overnight fasting | ‘ ‘ ‘ ‘
‘ ‘ |15r‘nin‘30min‘60min ‘120min
-8hr -0min 0

1. Overnight fasting
LIB4EE RS HE £, MeOH F
3. 30% % Glucose (2g9/kg) £9

4, 15min, 30min, 60min 3 120min ZtH22 1=

FE(100 mpk) ¥ GSK263(30mpk) A+ £

TR &S AR

B (AO—SHU-1)
10g%

WES 100ml
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E 9ol 3N [T F AgFstan HgESto
A2 FZE(AO-SHU-2)% vehicledl o] 100mpk
2 AT Fosdt.

ATEEFHIAG Y] tlFekE: in vitro WER%F
=

AT
¥

o}
P GSKAMS] GPR119 £34] TREZA

A&
(A 4 248 ANFFE)S  vehicled =9
30mpk= A7 Fo3k3l
AT EEGHSAIE
1) 8AIZF A% WAl w7 ¢57bl/6 mices L
2 A RS AR L (AO-SHU-1)3} 7}
A 8-S WE2FEE(A0-SHU-2)S 100mpk

2, g E2FE(GSK263)9 85/ /M &<l o
B2} 318HE(SH-201401~SH— 201408)% 30mpk=
vehicled] Fo|AY dEA o R slo] FF Fof

% kg 289 FFIL2E 9
o}
A HE 002 ko] mel Az

3t ¥ FH (retro—orbital plexus using
heparin—coated capillary tubes)E E3 0,
15, 30, 60 B 120% ACE Mg A,
A3t dF Glucoses = % AUC(Area Under
the Curve, @FFE-AFHA3HEA)E 4

Aot

m. 43

1L 7HAEEES 74 A% GuXzad 495
AE(XNEAE, Marker Substances)?d =FA}F ¥
4T A

THAAEFFEO T

oFd, digheRd s k(Ao Ad, TR 2

Sci—Finder & ¥

g dEls AR 28 Table 5

FEIF AL, ol AFAHARECR o FHFAFS

Sl

Table 5. The components representing the diabetes therapy for crude drug included in AO—SHU and

the result of quantitative analysis

Predicted

Cdrrltde pharmacological Structure Pharmacological activity (g?r?t/en)t
g active ingredients &g
Citruline % .__%  urination, promote lipolysis, 4107
M e g improve immunity, relieve swelling
. LLT R hypoglycemic, analgesic, antiviral,
KACK Cucurbitacin E »OUL mutation suppression nd
Bryonolic acid antidiabetic, anti—allergy nd
o
Ho-1r hypoglycemic, urination
Catalpol "o e . . o L . N.A.
@ improve immunity, relieve pain
HO L.
q;tﬂjlﬁ O, OCH,
Loganin ol
(Iridoid 20 antidiabetic, aphrodisiac, analgesic N.A.
glycoside) o,
Conjugated ey body fat reduction, anticancer, promote
S linoleic acid growth, prevent atherosclerosis , reduce nd

(CLA) Jo

cholesterol, antidiabetic
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Predicted
Crude . . .. Content
dru pharmacological Structure Pharmacological activity (me/s)
g active ingredients &8
-0 Tr . . . . . . .
. ‘ot he prevent diabetic complications, antidiabetic,
Sesamin NN . . . nd
oI, improve liver function, prevent hypertention
LN
Kaempferol urination, antioxidant nd
S Berberine antidiabetic, hypoglycemic, reduce 14.87
e chloride cholesterol, improve cardiovascular disease :
Ginsenoside reduce triglyceride, antidiabetic,
Rb1 tranquilizer, analgesic, anti stress, 1.695
antipyretic
Ginsenoside reduce triglyceride, stimulate CNS, anti
AP . ) . 1.377
Rgl stress, anti—fatigue, improve immunity,
antioxidant
N Oleanolic acid ne o ant}d1abet1c, _hypoglycem{c, hemolysis, 0.019
@ anticancer, mutation suppression
Kaempferol urination, antioxidant nd
B—Sitosterol e antldlabet}c, antioxidant, treat prostatic nd
PeC hyperplasia
Ferulic acid e o antidiabetic, anti—inflammatory, hypotensive nd
i~ tidiabeti tioxidant,  treat tati
B—Sitosterol w () . antidiabetic, antioxidant, rea prostatic 0458
O hyperplasia
EINES e,
Oleanolic acid ne A \,Fou ant}d1abet1c, _hypoglycem{c, hemolysis, 0.051
D anticancer, mutation suppression
||.C;I.h':
CHy
MG,
Betulinic acid antidiabetic, anticancer, anti—AIDS, nd
anti—HIV, sedative, anti—aging
REs
Oleanolic acid o0 s ant}(habetlc, .hypoglycem{c, hemolysis, nd
A& anticancer, mutation suppression
Mangiferin antidiabetic, antioxidant, anticancer 5.273
FNRE
Citrullin urination, reduce cholesterol, improve 9571

immunity, relieve swelling
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Predicted

%rrtde pharmacological Structure Pharmacological activity ((l?nnt/en)t
g active ingredients &8
OCH;
HaO. A
Schizandrin ant1d1.abetlc, improve liver function, treat 1356
erectile dysfunction
AT
s 5 antidiabeti tioxidant,  treat tati
B—Sitosterol ws [} L." antidiabetic, antioxidant, rea prostatic 0.758
Yots hyperplasia
o
_OH
HO. = 0. ,I». o . . . .
Kaempferol 0@ ¢ - urination, antioxidant nd
LI
A B—Sitosterol 6 L irmdlabet}c, antioxidant, treat prostatic 0.110
OO yperplasia
L':| (+]
Tolbutamide ro1 W ow  urination, early stage diabetes treatment nd
HyC
1 5. — — — N.A.
nd: no detected, N.A.: not available
THHAE RS T ASF 127FA Ak A= Betulinic acid, Mangiferin, Schizandrin %
AR o= Citruline, Cucurbitacin E, Bryonolic Tolbutamide % 187}%] A &S 7 &S0

acid, Catalpol, Loganin(Iridoid glycoside),
Conjugated linoleic  acid(CLA),
Ginsenoside Rbl,

3—Sitosterol,

Sesamin, Kaempferol,

Berberine, Ginsenoside Rgl,

Oleanolic acid, Ferulic acid,

AFAAREoR MAsdF o, zk Pordzg v
Sy EZ5e] LC-Ms/MsZ ek BAe Aus
Aok gF mgo & FASTH Table 6).

Table 6. The results of LC—MS/MS analysis for the extracts of AO—SHU

Contents (mg/g)

Sample—1 Sample—2 Sample—3 Sample—4
Predicted pharmacological Extracts with Extracts Extracts Extracts
active ingredients(18) MeOH/EtOH/ with MeOH with MeOH with MeOH
Ho0(4:4:2 v/v/v)
(1day) (1day) (10days) (40days)

1 Citrullin 2.124 0.873 0.920 0.873
2 Cucurbitacin E nd nd nd nd

3 Bryonolic acid nd nd nd nd

4 Catalpol nd 0.622 0.436 0.224

Loganin

5 (Iridoid glycoside) nd nd nd —

6 CLA nd nd nd nd

7 Sesamin nd nd nd nd

8 Kaempferol nd nd nd nd

9 Berberine chloride 2.164 0.877 1.847 1.461
10 Ginsenoside Rbl 0.167 0.036 0.107 0.149
11 Ginsenoside Rgl 0.158 0.011 0.125 0.094
12 Oleanolic acid 5.412 1.745 nd nd
13 B—Sitosterol 0.952 0.680 0.096 0.227
14 Ferulic acid nd nd nd nd
15 Betulinic acid nd nd nd nd
16 Mangiferin 0.554 0.169 0.341 0.341
17 Schizandrin 0.638 0.489 0.418 0.431
18 Tolbutamide nd nd nd nd
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2. 7IAAE RS AR vk A 2 AFEY AAzANA EafEo] FFo] Fol=es AFS B
A& gigh WEgs ddgu F=Fo| Atk = AP A7 23 29 A9 & F
gk AZH1Y, 109 B 40Y) He] #AE SRR SAE 109E dolxA Fe 3o F& slow
e E Fig. 13 At FEE&0E fags AHE Az
3 Ago] "R xR FEAEES AT
Content of the active ingredient
in AO-SHU 1.0g
MeOH, 1day, 10days, 40days
2.000
1.847
1.800 1745 —
1.600
1061 === Catalpol
1.400 =—#=—Ginszenoside Rgl
E 1.200 =e=Ginsenoside Rbl
E 1.000 0&87T 0920 EYE] Mangiferin
t 0.873
g 0800 —#=S5chizand rin
0,
0.600 'ﬁh Uq_:,é === [-5itostetrol
0.400 ;’ Citrulline
0.200 —O—jﬁ-—i& 2 Berberine Cl
.14—‘3
0.000 #’ Oleanclic Acid
Pill Pu:rwder Pill Powder Pill Pow der
(MeOH) (MeOH) (MeOH)
1day 10days 40days

Fig. 1. Comparing the content of the active ingredient according to the extracted time (MeOH solvent)

3. 7RG RS9 AREF EAAE
TR R E el
Aol A9t e dds] Ho}oi T YEAE
HEl el A A= FoF 245% Z
ok AAANFE S 3 A3 239FL EAZ H9,
Table 73} Fig. 20|49} & 652 ko]
ot okt =4 & Isoprocarb (2ZA])9]
& 715 0.3ppm ©]3}, Carbaryl (&=A|, A=
AN A4S FF 5.0ppm, F42HE 2.0ppm ©]3}2] &
& 71l migaiqlar, 2 Aol AAE kA E
of A FEIFE MAA FE Aow ik
Table 7. The results of pesticide residue test of AO—SHU

content (ppm)

L

Pesticide detection

Dimethomorph 0.0005
Trifloxystrobin 0.0005
Pyraclostrobin 0.0029
Isoprocarb 0.1964
Carbaryl 0.2223
Flubendiamide 0.0006
239 others no detected

90

Contents of Pesticide residue in AO-SHU

A

03

028
T 0
&
&
g
E 01
5
g

(1)

008

, - - F -

imethonorgh | Tflorytrbin | Padostobin | hoprocah | Caband | Fbendmide

Avwepiable
" Content| 00005 00005 00029 0494 02223 0,00006

Fig. 2. Diagram of Pesticide residue
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4. 354 A% R GPR119 % DGAT-19] Wt in
vitro ia

% EFZISl GPR119 % DGAT—19] thdt in vitro

assay ZA¥= Table 89l —rEOPOﬂD} GPR119 agonist

2AY FAHEE 1uM x4 EF 50% o|dtE
ZAME Y] fFEEE (ECSO)E ToA = Xakglo,
L ALY A4S Holye Zo=m Ueywown,
249 Fx &

Table 8. The result of in vitro assay for AO—SHU
extracts and each ingredients
/n_vitro assay

AO-SHU & Predicted % GPR119 % human

pharmacologica actuty | DOATL

active ingredients(18) (1 uM) inhibition

(10 uM)
AO-SHU powder(AO-SHU-1) 484 151
AO-SHU MeOH extract(AO-SHU-2) 46.9 11.8
1 Citrullin 448 6.1
2 Cucurbitacin E 213 25
3 Bryonolic acid 359 34
4 Catalpol 38.0 0.0
5 Loganin (Iridoid glycoside) 39.0 0.0
6 Conjugated linoleic acid(CLA) N.A. N.A.
7 Sesamin 423 0.0
8 Kaempferol 45.0 8.1
9 Berberine chloride 418 0.0
10 Ginsenoside Rbl 39.7 0.0
11 Ginsenoside Rgl 39.6 9.0
12 Oleanolic acid 385 123
13 B-Sitosterol 393 15.8
14 Ferulic acid N.A. N.A.
15 Betulinic acid 39.6 30.2
16 Mangiferin 50.9 123
17 Schizandrin 454 2.6
18 Tolbutamide 432 -3.8

Rel GSK263 ECs0=13nM

N.A.: not available

5. C57BL/6 miceE ©]&3 ATEEZFHIAY

4% A5 A A2 H AF lkg @
100mge2 7FHAE G55 AL (A0O-SHU-1)
2 mge 252 (A0-SHU-2)S 247 332 F9

Z48

91

AE A5

. B AT

B

gﬂ

37

=

=]

)

W
X
rlr ol

30
fr

(SH—-201401~SH-201408)<% 30mpk® Vehlcleoﬂ
mol ALY HgNoz 3lo] AL Folale] ol 9}
2o nuAYdATE A

1) 78 E &5 AR E(AO-SHU-1) 4+
EEFEEAE
71 E &5 ASFEZ(AO-SHU-1)o o3t
@3] Fo] AFEEGRIAES FH sutElE
uﬂﬂog 100mpk=, thzoF=<l GSK26337 4

o] tHE} 813H5-(SH—201401~SH—-201404)
30mpkE Foiste] Bl Astglon] A
£ Table 99 #th
Table 9. The result of OGTT for AO—SHU pill(AO—SHU-1)

]

Concentration of glucose AUC
(mg/dl) (mg/dl,
0 15min 30min 60min 1X0min 120min)

Average

Sample BW

Control  21.56 100.0 457.4 384.4 331.0 209.0 37,424.8

AO-SHU-1 21.75 100.6 504.6 470.2 331.2 229.8 40,700.6

GSK263  21.65 100.0 405.8 341.0 251.4 187.2 31,438.2

SH-201401 21.68 100.2 393.8 384.8 292.6 192.8 34,267.4

SH-201402 21.80 100.2 449.6 392.2 328.8 198.4 37,068.0

SH-201403 21.42 100.2 449.6 354.4 263.6 221.4 33,973.2

SH-201404 21.92 100.2 467.4 451.0 342.8 208.6 39,593.6

AO—-SHU-1& A83F Ad A= Fig, 304
9} o] &S FoshA & T (control) I
A FAEA 7] 92 100.6 mg/dlol A

EEY Fo] 1539 504.6 mg/dl2 H/53H

QAthrt 30%-o] 470.2 mg/dl, 60%el] 331.0
mg/dl @ 120%-o]= 229.8 mg/dlE 743kl
o ddgs FwdA 2 ZdEs dehiA
e Aow Bt o w3l FAld ¥3
| e FFo] w2 olffE A7EH,

o8 dedAse g &
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600 4

—.

5004 & Ampk
= b

400 4

—®  30mpk GSK263

—« 30mok SI
100mpk AC-SHU-L

SH-201401

300 4

200 4

Conc. of glucose(mg/dl)

100 £

T T T
60 75 90
Time(min)

T T
105 120

AUC of glucose(mg/dI*120min)

40000

50000 -

. ﬁ-ﬁ.-
30000 e

10000 o

Fig. 3. The diagram of concentration and AUC of glucose for AO—SHU pill

2) NMAAEEES AFELEY MeOH FEE
(AO-SHU-2) AFEE=TFF3IAE
7ML EES AgETe] MeOH FEFE
(AO=SHU=-2)°l t3t 3] Fof HFErEFH
A H S A 5utE]lE S ®E 100mpk=E, of

ZokE0]

Hlal A3stglom A5 Table 1034
Table 10. The result of OGTT for the

GSK263% 4FF<9 <A 3FEE
(SH—-201405~SH—-201408)< 30mpkE F

sl
Fag=
MeOH

extract of AO—SHU pill(AO—SHU-2)

Concentration of glucose
(mg/dl)
0 15min 30min 60min 120min

Average

Sample BW

AUC
(mg/dl,
120min)

Control 22.38 97.8 4424 329.6 254.0 173.2

AO-SHU-2 2295 97.4 490.6
GSK263 22.61 97.4 3714
SH-201405 22.68 97.6 452.2
SH-201406 22.72 97.0 512.0
SH-201407 22.84 97.8 511.6
SH-201408 22.94 97.2 467.0

370.8
294.8
426.6
459.8
450.0
4404

2534
195.6
302.0
3218
3298
270.6

180.4
161.0
190.0
2004
249.2
208.0

31411.2
33,2472
26,566.2
36,403.2
39,245.8
40,849.4
36,059.8

AO-SHU-2%& 283 2@AdE Fig. 404
o} o] OFES Eoslx] ¥ (control) T
Al A 27] Qe 97.4 mg/dlolA

¥E Fo] 1589 490.6 mg/dl® FA58
AFrt 3089 370.8 mg/dl, 60%°] 253.4
mg/dl 2 120F9+= 180.4 mg/dlZ 43R
=, ol %A AP AO-SHU-19 Azn
Z 5294E Y=
‘:%9] AUC(area under

500 4

400

300

200

Conc. of glucose{mg/dl)

100 4

4‘5 6‘0 FIG BID
Time(min)

105 120

AJC of glucose(mg/di*120min)

Fig. 4. The diagram of concentration and AUC of glucose for

92

the MeOH extract of AO—SHU pill(AO—SHU—2)
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ZAOR WHEEA BEEKRY AW, FE
I R TRt e /M
WOR S, RIBSE B RGOS R
LG SN SO 2A0R WM,
G, PR WS, RS MENL,
WEAVE, LR R, ZLOKER, WA DU
Mot HRIGRT, MEMARSEK, PUIEZ ), BRI, B
HAE So] 2o e AWe ARgsell.

CREEgE, Yo AYERSE ‘SHERE(BMA

ez A 2T(EE)es 957 vt2a Ev
Fow vEol Yu 7k howA FA ofxm m
@ Ewgel szt W &ou sgou, Axe
thdzke] oA ddzAd 9wt = 9 vt
A S AR ARALETSS G AR
Al &gt e ofde =9, A4HF 2
sEYs Sow sEUW B UE H¥sn
oy gdlo= Ary JAE =91 d7E &
AW BHor AWsn gdov Uww ge 74
2 Table 1132} -t}
Table 11. A comparison of the composition in
original SHU and AO—SHU
Add-Omit-
SaenghyeoLyLLmeu-eum Saenghyeoryunbu-eum
(AO-SHU)
Dosage Dosage
Herbal name ) Herbal name Q)
Asparagi seun  TriChosanthis
&
PNRES Radin 6.0 |XRTEX Root 10.5
Rehmanniae :
MK Radk 40 |dwE FeNTamniEe g
Preparata
= Astragali - Bombycis
HE Radix 40 |BEE Corpus 75
EPI% Liriopis Tuber 4.0 |25F% Liriopis Tuber 7.5
- Angelicae . .

B Gigantis Radlix 40 |AZ  Ginseng Radix 4.5
~ Rehmanniae Acanthopanac
EIR Radlix 75 | B /s Cortex 4>

_  Trichosanthis .
MELC Sermen 20 |5 Hoelen 45
. Scutellariae —  Dolichoris
= =
= Radix 20 AR Semen 45
_ Persicae . Coptidis
= Semen 20 |Fe Rhizoma 30
Cimicifugae Anemarrhenae
s Rhizoma 08 A& Rhizoma 30
. Schizandrae
#ITE  Carthami Flos 04 |RBRF Fructus 30
Schizandrae  ~1.5 |, Nelumbinis
BT Fructus 92h ETH Semen 30
Total amount(g) 38.2 Total amount(g) 63.0
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a7h AH et

3] Citruline, Cucurbitacin E, Bryonolic acid,

Catalpol, Loganin(Iridoid glycoside), Conjugated
Berberine
Rgl,
Ferulic acid, Betulinic

Schizandrin Tolbutamide
A R D

linoleic acid (CLA), Sesamin, Kaempferol,
Rb1,

Oleanolic acid, [B—Sitosterol,

chloride, Ginsenoside Ginsenoside

Mangiferin, al
187}4

g SFEs

acid,
2| 3273 ol

3ol LC—Ms/MsZ & £ 3
A3, TIFAEHFE AAHE

= o

=

;(]_Lﬂ;d =

=2 Oleanolic

3—Sitosterol, Catalpol,
Mangiferin, Ginsenoside Rbl %
Ginsenoside Rgl &9 2= 97}A] o] %
HneoH, UrUV]L AZFHA &gk 74ZQ7<]
Z&mel e vFEE e 7)Y
U]E% = Hn,

Oleanolic acid= 3}8H] C30Hys03, A 456.71,
=% 310C. ¥ AFE +83.8°(c=0.6, E2ZX
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&2 N{N-

r-\
=2

)8 e 7 A (ﬁ'rl}(nE')O]E‘rSI)
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IR e R e SO %‘31]’\1 Oé% ofo] 4
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Citrulinex= 382 CeHi3N303, EAFeF 175.19%

zt= oln ko] AFEA R AU A L—arginine
o2 AR Y,
B—Sitosterol& 3} CogHs00, A 414.72,
& HAFE([alp) —37°(CHClE 2+

F3 140°C,
= é,”’\* 2H = (Phytosterol) 4] cholesterol®]
T8 Axee AR A
”*ﬂ*“jLJ ‘_r“‘q*qv‘f—olﬂr. HEAQ FJEAHELS
H B} —A| E A H = (B—sitosterol), HWEI-—A|EXEE
(B—sitostanol), #¥|2~H = (campesterol), Z=E71
v~ H & (stigmasterol) &°] JoH, &5, O
T, AEFY Ao Sl daEel stanol2
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Al o7]A whEolxl FH2HE EH7F s of 3 F¢reS Holm, HSV-2 (herpes
He Zlojt. FezdHE FH 3 PSS, simple virus—2)9] HAE Adsls 5o Futel
A Z, ASAA, Hd8d 243 Ass 95, 2 715 % dvkstel Al AFHE ddska e A
Add &3 §oz Gy Am e sela g Aok

o S FIAA do] dFsiA g0l Ginsenoside Rbi  3}8H2]  CsiHooOps, wAFFF
Hu g2 FEo F4E meFol ARavsE u 1109.32, &% 197-198°C, v =([alp) +12.4° (¢
Eluls oz Azt w3 27] AEdd e 0.9, CHCl;)E %= SaponinZld ofe]Ed =AM, w}
Azue AEL Ao FAH L AEFH 7|4 2 9-22ol| A Ginsenoside Rb; (0.001~1 mg/kg)> W
Axse] Aol Hofste] FAAFel= a7t AR ZAM g X S MExow
Atk 2HE & MK BEHES Falvd 2R FAETE Ba 9 AFEV Y A4S FRdt=
7 ge 2gagel gol AR Aol &R Raw gl

A

=

} Ginsenoside Rgi< 38124 CuoH7014, A
Catalpol2 3}38+2] Ci5H20010, ¥AF 362.33, & 801.03, 84 194-196.5°C, ®A14%=([alp) +24.8°

A 210-211°C ¥ HAF=([alp) —102.2° (c 0.85, (¢ 0.93, MeOH)E z'+= SaponinAl€ <Fg|&E o]
MeOH)E 2z'+= monoterpenoid®A], iridoids+9 = A2
g 2298 dg7dslel olmatgol9o] ¢ukst o]&} o] oFHAEE THA= MeOH FE&E0IA
AbstarE-o] 9lol stEle] HRle]l 7% shar W] EA R 971A ] AR H#FEoR FES
2 ARAIN 7 E S Hzo= Wl g3, ) st a3E 7IHE ¢ Jom, dxwe A¥
A5 &y, 8 A2ay, 39, T35 Sl el PR E TSl g AE okAle] 334
3 AAFE wu'S0g up gl TS 3 G Az oW 7] of#hE-
Schizandrine $}8H4] CyuH3:07, AP 432.51, o7 FHE BFHs=A We|la 7 B9 J|on
S 128-129°C, H]AF=([alp) +91.5°(c 0.1, o s AAA ZAE 7fX 2 A a5 A9
EtOH) & Zt= Lignin Al & ok = 4ol sted €8 F s For Addn
Mangiferin 3}3+2 CioHis011, A 422.34, & HZ fAYEA AnHor qFHE Aol A&
A 270-272°C, HAF=([alp) +32°(EtOH aq.) A& v #HlsteE A FAd~AY] HEA
& 7t Gamma—PyroneAlE 224, A4 7 AUAA w2 A Fafitaet AAsA AR
E FeAY stvE 2 mAg 55 A8((70% A3 FyPoEN Fnw I #dHo] rin
oehZo A AAA)oR FHHS AAH Gufol 9 sto] ksl A=, AF R e HAFAS BFAES
& dFsA Hed 65~75% dwES o] & uf 2 TweR dne Agsted ades Boja
C19H15011 - 1/3H000 sl Estar A dAd ATt AAZE Fud 3zl Al SOD(Super Oxide—

SEAIANES, H2 A 7S hEsE 2R E2 = ol 4eTe ¥ AUt A &4
e27F dojRinh Fadolyt B HUE sEo F AR Qlete] HHEAY ofstg S Heolal itk
W AW Sl QoA -] wiEHY. AR T ZA 0|7 % S

3 A AR ol FF AT Qe E FEgTh F 7RI GRS ARsINFAT 7IEA o)
A2EHE FANA B ofE; Xvje} Y=3slolmHy o] Fok2 AEHA ke, = EM3IQl GPR119
A 2 type II S5a-reductase A Zgoz &©gr 2 DGAT-19] th3t in vitro assay A3}, GPR119
Agde &5 o] 9w 3} w3 mangiferine agonist2A 9] A EE 1uM FZA EF 50%
A Hd Waelk 2 FFoR FAst FAR olgtE FALE o] fFEE %= (ECs0)E T4+ %dt
AFg gl vwsAREY] A5 g9 FAE 9wF RO}, o= AL S Hole= Zox ey
o 25 g 9708 Beda waw v ov] DGAT-1 AdARZA Y] SHEE BH9 T2
Qa, Wezxday, 1RIV)E, U 9 g3y 547 Al &4& HolA &Skt
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shH FEAPAA HE 3o AFEETEst
AlFA(OGTT)olaL, ZEE v XEY %
(AUC, area under the curve, A3 W)= =
7het Ao 2 YERAT FaXse did orgle
Ans A HHAEEE S AdEEY AS

100mpk® Fo] 120% 77 & AUCE 40,700.6mg/dl=
Control(37,424.8mg/d)thH] 8.75% Z7hHE e
W wkde)], MeOH FEE(A0-SHU-2)& AF&SH
ATEEGE-S AdAveldE AUCYE 33,247.2mg/dl
& Control(31,411.2mg/dDH] 5.85% Z7H&E 1
el AgED 234 (A0-SHU-1E A3 ArTt
A x=g F&o o a7
. 53] MeOH &vlo] ¢]3t

fUone Ko o

A4 E I (synergic effect)7} Zr-g-3}o]
T o 2 Xgd gk

BHE FE] 7T 5 e B &5
3 s

o e X
&)
2
~
>,
o,

et

o 0
of

o oY, o
(e}
i

FeAs 5 IS

=1]

I in vitro %

9] tel

. L
in vivo Alg&
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- 7RIS AR MeOH

R
C—Ms/Ms &4 A3, 7P &5
W]l o7 QOleanolic acid, Berberine,
3—Sitosterol,  Catalpol,  Schizandrin,
Mangiferin, Ginsenoside Rb1l Ginsenoside
Rgl 59 3 o= 97lx o HEo] AEHY
omw, 1 Fo|A Oleanolic acid®] o] 7173
=4 SAHEA.

Citruline,

=i}
=

oeld AEBAEY Fw, IPYS, U
% @LL oA Sl okadl olshel FuAR
97 yehd Aew 45 4+

FZE(A0-SHU-2)
S A8 AFErEgRe 4849 X299

3% % AUC(area under the curve, =X13 A
A) SHANE AdET AA(AO-SHU-1)E
Age ArRos dudoezr Indgd Hid ¢
a94dE & 5 Ak

oli= MeOH FZ° 93t Fl&de F7tel 7]
el FHoZ ST F 9o, A x3E
Y o]l FUMEte] A= & A
Arke] wHEAQl AHFH o o3 ddAeEE 7
sk = S Ao=w AFET
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