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a7 e o] F A= (gastric epithelial dysplasia)S 919t & 2w =
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Chronic H. pylori Infection
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Antral-predominant diffuse Gastritis Corpus-predominant Multifocal Atrophic
Acid, I Gastrin, little or no atrophy Gastritis (MAG), JJ Acid,f Gastrin
low risk of Gastric Carcinoma 4 high risk of Gastric Carcinoma
Mild/Mixed

Chronic Gastritis Gastric

Ukcer f Cancer

Duodenal

W
Normal or
Reduced Acid

Duodenal ulcer l Gastric Ulcer/Cancer

No significant disease

Figure 1. Results of chronic gastric H. pylori infection. This infection results either
in antral predominant gastritis with hypergastrinemia and hyperchlohydria leading
to duodenal or gastric peptic ulceration, while corpus predominant H. pylori-
induced atrophic gastritis leads to hypochlohydria and increased gastrin release,
resulting in the cancerogenesis. Most of infected patients (~80%) show only mild
mixed gastritis and normal gastric acid secretion without significant gastric

diseases (Konturek et al., 2006).
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dulo] I = (rebamipide, I 2~EFA), Cl7IHIEYEE  (Ecabet Sodium,
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Zf2EF 2], EHZdl= (teprenone), TAEIHO|E  (sucralfate),

22y A A (Polaprezine, 29 3}g]), 223 (sofalcone, 2E74) 52

okZo] ZdtElo] Qo) (Yamasaki et al., 1989; Takei, 2012; Terano et al.,

2007; Higuchi et al., 2010), 4¥tdo= Hgido] Hi Z§7|do]
FESHA] @AY H&5Fe] B o] lojA AdE oFEo Il
2 23

Table 1. Classification for the anti-gastritis and anti-gastric ulcer agents (except H.
pylori infection medicines)

wiain | m | e [ e
A- 95 1 AHEH] AAEH7 - | dEed EAR
Ao 3 9 #HIT A 3}t histamine | 914FS F3HA17
Ns H] X1 &S | proton pump A A
I 2t
HZ
9 A 7 7 e e AASF = S A &2 8
AdA g3 | g5 A | fdel B N a7k
RoH, a7kl ok E A& 7bs Half | e, &)
AN 58 T0 5 dose uj= 28 A 9% U
A | A PPLH, | A A A AkA] oA 7ol &zest
-RA)F W& | 7k EA FA. $14HEH] o] A3t el
A7 base oF& A w2t e W e
PPI o |3 AL
ok
— s ESS I BAE FER | g, FI A 29
T maag s ol B,
AE JtAER A Hupd ~
&



2. ZH2} (Seed of Momordica cochichinensis Springer)e] 53

sEAR= ¥ (Cucurbitaceae)oll &b thdAl WaEA==Z4 HH
(Momordica cochinchinensis Sprenger)e] A ZH A3k Fxlolt}, F oA

BF7b AEAA REF Sobrlolst SdolAloll A A% Yoo

g 5o ek,
Zge thdq 24

AoF Pol Wkl
27lde Aze =AY
dEEe  #u EES

2 R e I e Tl

A2 ofStval dF A
M= A ZEAAY ZA Zed. A, &, Eso] Ml
FEHE A9l A Asirle v (TeFiARE, 2006
Pharmacopoeia of the People’s Republic of China, 1997).

TR 993 Au-ARRE wPols AF 2-3 em, FA o 5
mmelch, npg W B@u-sTaelu] o] A FUAe] 77}
1001 A% itk 9FE 2on YEE A gre Boz ol
9lil 71 oro] 2e] Fujale] wWolo] Ho] gtk o] ok Eold &
WAL Qe 2tk FEe A$ Lol Ax nEn Ra el

Aol flar 715717F B2 Aolofof uh (dfhefdefeR( Aok A4,

2 Fests Fobel st tle 9§02 A1gsa ofF

A& gk



o

e, F7], AElAE (buboes), =AE  (mumps), SAFF SOl
AbEEo] gtom, shsAd IF ATl 'EdE Ad AoRE dEA
21T} (Cheung et al., 1985; Gao et al., 2005; Perry et al., 1980). &<+ =&l

JshE BEA FEEo A= mAM AN AR FBAYY

fol
B=)
i
o|\
™
>,
N
rlr
poy
o

2 K3 HAt} (Kang et al., 2009; Kang et al., 2010)

peanut acide] om, I F FFo] AU =2 HL stearic acid=
51.68% = =A| 3k}l B3R WS hexanoic acid, 2-heptadecenoic acid,
oleic acid, (Z,2)-9,12-octadecadienoic acid, linoleic acid, 10-nonadecenoic

718 oleic

iy
rlo

acid¥?} 1l-eicosenoic acid7} =AstH, F=Fo] 7HF
acido|™ WAk FgFo] 21.62%%E AFA] gt} karounidiol, isokarounidiol, 5-
dehydrokarounidiol, 7-oxodihydrokarounidiol®} 7+ triterpenoid<} p-sitosterol,
stigmast-en-34-alcohol, stigmast-7,22-diene-3p-alcohol 2} 7+ sterol /d 0]
25l om (De Shan et al., 2001; Kan et al., 2006), &3 z}ol| vk &2 5}=
3}8k4d 21 momordica saponin 12} momordica saponin 1l (lwamoto et al.,
1985), 2] 31 momordic acid, oleanolic acid, momorcochin 5 ©°] X 3% T}
Wy 3¢ o A4S Ad dilAFe HAEol=RE HaEdH

(Chan et al., 2009; Chuethong et al., 2007; Tsoi et al., 2004; Wong et al., 2004).

b o i
-':Ix_i "';'. -T !u
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ZFa = oleanolic ¥R A9 A ¥ T

A rdoA d9H a5 AYe AoRE HIAEIT (Matsuda et al.,

Ly zto A R E terpenoids T-FE ool v} (lwamoto et al.,

1985; Kubota et al., 1971; Shan et al., 2001).

Columbin Vergatic acid

Chondrillasterol Nardol

Figure 2. The molecular structures of terpenoids in M. cochinchinensis



Momordicine 111 Momordin |

Momordin IC Momordin ID

Momordin IE Hemsloside MA-1

B e



Momordin 1A Momordin 1B

Momordin IIC Momordin 11D

Momordin IIE Momordin I11

Figure 3. The molecular structures of saponins in M.cochinchinensis



Table 2. Constituents of M. cochinchinensis in its various parts

Compound Name

3

AL

A

Part

Chondrillasterol

Stigmasterol

found in tuber; TradiMed*

Columbin

Diterpenoid

found in root; Waterman et al., 1985

Momorcochin

Protein

found in fruit; TradiMed

Momordica saponin |

Gypsogenin saponin

found in seed; lwamoto et al., 1985

Momordica saponin 11

Quillaic acid saponin

found in seed; Iwamoto et al., 1985

Momordicine 111

Cucurbitacine saponin

found in root; TradiMed

Momordin |

Oleanolic acid saponin

found in root; lwamoto et al., 1985(2)

6'-Methyl momordin |

Oleanolic acid saponin

found in root; Nawamura et al., 1988

Momordin la Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin 1b Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin Ic Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin Id Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin le Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin 11 Oleanolic acid saponin found in root; Iwamoto et al., 1985 (2)
Momordin lla Oleanolic acid saponin found in root; Nawamura et al., 1988

Momordin I1b

Oleanolic acid saponin

found in root; Nawamura et al., 1988

Momordin llc Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin Ild Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin lle Oleanolic acid saponin found in root; Nawamura et al., 1988
Momordin 111 Epoxy-oleanolide found in root; Iwamoto et al., 1985 (2)
Nardol Sesquiterpenoid TradMed

Vergatic acid Triterpenoid TradMed

* TradiMed : 71 &5 % oFE& ] o] E] ¥l o] 2= (http://www.tradimed.co.kr)
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http://www.tradimed.co.kr/�

AARE oghe, tImsly, AwEner, ol MER, o}, sEdA
(water immersion restraint stress), H. pylori7} 1th. 12|31, NSAIDe &3]

A= AE EE HAY A5 &S AFs] S F=

2008; Yamasaki et al., 1999; Urushidani et al., 1977). 3l =2
olehg, T2, H. opyloriz FuE A mRg Agaqr. 7
mdlo] 7% alcian blue stainingg ©]-&3lo] YN Eu] oHE FHI

4= At} (Kitagawa et al., 1986).

ol¢} HlEo] A9 E5 5 AR THE T e REE T4
22 (croton oil or arachidonic acid-induced ear edema model)¥} & 29

(formalin test, tail flick model, writhing test), 43 %= %2 (wound-healing
model)S & < AT} (Hunskaar et al., 1985; Inoue et al., 1991; D’Amour et al.,

1941; Montesinos et al., 1997).
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Hupol S A3t Paracrine® A7 %A 7]4-S neuropeptide] &
Z7¢l calcitonin gene-related peptide (CGRP), nitric oxide (NO) —12]al
prostaglandin (PG)= X.11 %%l 2™ (Akiba et al., 2000; Akiba et al., 2001;
Ichikawa et al., 2000), CGRP2] 7Z9- = R dlo Al NO 9]F&4 22 mucin
S A=3FaL (Ichikawa et al., 2000), L% o|eh&S A3t
Aol 9z oA CGRPY F%7F fHago] #ZHATE (Evangelista et
al., 1993). @74 S 2 capsaicins 27 Fo = afferent fiberg A}=3}=
B9 A dRFe] FHEA SUHEE Ao® YEigown, o]l
gdol =2 us7fAl= CGRPE= Zo] 3] %l (Holzer, 1998; Holzer et

al., 1991; Holzer, 2007). T=3F, CGRPE= dx & o] AH &3l %

sk, NO S IT/MAFe=EZH FEAHOZ Fpolehs FEdhe
o7 Biwgltl (Lambrecht et al., 1993). =, 9T B 3o HH=
22 capsaicin-sensitive afferent fiberS 7 f3Fo] CGRP £H]7} FX %=

Aoz FZHr} (Hayashi, 2001). o213t Ay} Auk nAdF{F7F S7hE oL

AUAE Aolo] ARG siakel Wit Al wr el Aol

AT gAY F7ke] #3k 7]doe® PGeF NO o4 HE 2 heat
shock proteino] Fogith= A5 AsEo] Hi Hi Jded 9%
B A& 2~0]al = geranylgeranlyaceton®] 7-%- PGel= Aol NO-
oA AR 2 heat shock proteine] ¥oldtEEl FFHE I Atk

(Brzozowski et al., 2005).
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TEEQ JtREY FHIE AGH]

)
ot

Somatostatin®]  7d -3
gAY HE a5 A Aoz Id#yA A=l (Avgerinos et al.,, 2005;
Konturek et al., 2006), UCBollA Somatostatin-uch™eh= o] 52| 9%
A gAR g AT UCBI A EA)E B o2 A% X & A2 Stogar®
(lafutidine, H,-receptor antagonist)e] 74-%- H. pylori 7335 3kx}o) Al Fo

A], CGRP¢} somatostatin®] & L& o4 A FFJ+ed o=

|o

capsaicin-sensitive neuron< 74 r-sto] 2-§sh= RS2 FS5¥E T} (Shimatani
et al. 2006). 3+, CGRP+= somatostatin®] =S S7HA|71H, o9} FA]o

JIRE” HES gAste AoeRE B HAY (Manelaetal., 1995).

=
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@ C) »| Vagus

4) (+) :?.ch ‘/

Gastric

: ) Enteric Neuronsis D - Cell
Distension

+y ¢

v

(+)

Protein
Digestion

Products

Figure 4. Relation between the activity of vagal nerves and enteric cholinergic and
GRP-releasing neurons and gastrin released from the G-cells (A) in intact and H.
pylori infected mucosa. Meal and 1V injection of gastrin-releasing peptide (GRP)
induces gastric acid secretion via releasing gastrin and subsequent stimulation of
the parietal cells to secrete acid that in turn inhibits further release of antral
hormone by stimulating the D-cells and releasing somatostatin (SST). The latter
peptide inhibits gastrin release via SST receptors (SSTR2) and thus attenuates
gastric acid secretion (Konturek et al., 2006)
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Figure 5. Morphology of seeds of M. cochinchinensis
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1.2. 7171 2 A|¢F

- Alcian blue (Sigma-Aldrich, USA)

- Carboxymethyl cellulose (Sigma-Aldrich, USA)

* CGRP linked immunoassay kit (SPI-Bio, Australia)

- a-CGRP .37y (Bachem, Switzerland)

- CGS-21680 (Tocris, USA)

- Clarithromycin (Abbott, USA)

- Columns and cartridge
ACQUITY UPLC® BEH C18, 1.7 um, 2.1 x 100 mm (Waters, Milford, USA)
Ascentis Express C18, 150 mm x 4.6 mm, 5 zm (Sigma-Aldrich, USA)
Biotage® SNAP Cartridge (Biotage, Charlotte, NC, USA)
BPX-50, 0.25 mm x 30 m (SGE, Melbourne, Australia)
J’sphere ODS H-80, S-4 um, 250 x 10 mmi.d., 80A (YMC, Tokyo, Japan)
YMC*GEL ODS-A, S-150 um, 450 mm x 20 mm i.d. (YMC, Tokyo, Japan)

- Croton oil (Sigma-Aldrich, USA)

- Diclofenac (Sigma-Aldrich, USA)

- Ether (SkySoltech, SK Chemicals, Korea)

- First grade reagent for analysis (Deajung Chemical & Metals Co. Ltd., Korea)

- Flash purification system (Isolera™ Flash Purification System; Biotage,

Sweden)

- Formalin (Formaldehyde, Aqueous solution of 37%; Sigma-Aldrich, USA)

- FT-IR (JASCO FT/IR-300E spectrophotometer;, Jasco, Tokyo, Japan)

- FT-NMR (Bruker AVANCE 900 / Bruker AVANCE 600 spectrome}te_lr; Bruker, _

-
Ll

_16_



Rheinstetten, Germany)

- GC-MS system (Perkin-Elmer Clarus 600 gas chromatograph and Clarus 600T
mass spectrometer; Perkin-Elmer, Norwalk, CT, USA)

- Graph-Prism (Graph Software, USA)

- Helicobacter pylori selective supplements (3.2 x 10° colony-forming unit/0.4
mL/mouse; Clinical isolates, National Taiwan University Hospital Laboratory)
- Hexobarbital (Sigma-Aldrich, USA)

- HPLC Solvents (Fisher Scientific, Korea)

- HPLC system

Agilent 1100 series (Agilent Technologies, Palo Alto, CA, USA)

ACQUITY UPLC (Waters Corporation, Milford, USA)

- HR-FAB-MS (JEOL JMS 700 MStation; Akishima, Tokyo, Japan)

- Image-ProPlus Version 4.5.0.29 (Media Cybernetics, CA,USA)

- Krebs-Henseleit buffer (In-house)

* LC-ESI-MS (Finnigan LCQ ion-trap mass (ThermoQuest; San Jose, CA, USA)
- Male CD-1 (Crl.) (under Charles River Laboratories)

- Mass spectrometer (JEOL JMS-700; Akishima, Tokyo, Japan)

* MS System (LCQ Deca XP; Thermo Finnigan, CA, USA)

- Melting Point Tester (Buchi B-540; Buchi, Flawil, Switzerland)

- Microbalance (Mettler AE 50; Ziirich, Switzerland)

- Omeprazole (Astra, Sweden)

- Phosphate Buffered Saline ( pH 7.4; Sigma-Aldrich, USA)

- Pipette (Pipetman P20; Gilson, France)

_17_



- Polarimeter (JASCO DIP-1000; Jasco, Tokyo, Japan)

- Pyrogen free saline (Sintong, Republic of China)

* Rebamipide (Sigma-Aldrich, USA)

- Rotary evaporator (N-1100; EYELA, Japan)

- Sharp punch, ID 12 mm (Sinter, Republic of China).

- SigmaStat version 3.5 (Systat Software, Chicago, IL USA)
- Sodium chloride (Wako, Japan)

- Somatostatin,g (Sigma-Aldrich, USA)

- Sucrose (Sigma-Aldrich, USA)

- Sterile distilled water (In-house)

- Tyrode buffer (In-house)

- UPLC system (ACQUITY UPLC™; Waters Corp, Milford, USA)

- UV spectrometer (Beckman DU 650 spectrophotometer; Fullerton, USA)
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AHT BE (FH D WY 99 AB) E5L AW FRAGS
Y] 9Astel, 4% A [KFDA AFEFYuALY, AEFFopE

dlo]EfHlo] 2 (TradiMed; http://www.tradimed.co.kr), Pubmed, = SFthAA,
gofiabd, SRz, doxl AE]E &8t ol FI AR
Aoks MEstgion, AdE Aok fis] gt T4 HAE
AHES ] 22k FRABFS AL, ofdd s TE=rd =89S
A8 T

AAE Aeke] 13k 2329 A8 in vivo R dEF 2y f2

a2 in vivo 22 tigk A3 wHe 317] “4.1. In vivo ¥R

o] Mz s o] At
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3. FEAREE FiA A9 84 2¥E Ax 244E 29 B

TEEH
31 5 F2 2 £YE Ax

Zwzo] AAS A3 kernel 1 kg (dry weight)S 5] (viw)$] 50%

EIOHE 7hste] g0°ColM 4Mlzt B9t 28 FZeg FEAL

g (& 0.35%), 57 g (& 057%) ¥ 103 g
(& 1.03%)°] +3ES At} (Scheme 1). ©] T EtOAc¥} n-BuOH

oo oug f1 99 mddq nERge 4590,

Momordica cochinchinensis Springer
1 kg (kernel, dry weight)
Extraction with 50% EtOH
Lyophilization
EtOH extract
(55 g, 5.5%)

Suspension with H,0
Partition between n-Hexane-H,0O

n-Hexane Fr. Partition between EtOAc-H,0
(3.5 g, 0.35%)
Partition between n-BuOH-H,O
EtOAcFr. Evaporated /n vacue
(5.7 g, 0.57%)
n-BuOH Fr. Residue

(10.3 g, 1.03%)

Scheme 1. Extraction and fractionation scheme of M. cochinchinensis
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3.2, Bz g E £

A #5559 n-BuOH £ o 25H 31¢E 1,2 2 35 95|
$3te] flash purification system % RP-HPLCE ©]&3}3tl. =, n-BuOH
w38 103 g& AHA T dEAZ] ¥, Biotage SNAP cartridge”} "2t
flash purification System (Isolera One with fixed 210 nm wavelength detector and
single fraction collector bed)®ll loading3}$} 2., 0.3% formic acid2} MeOHZ
gradient elution (9:1 at 0 min to 100% methanol at 30 min)3gt o] &7 o=
vty ol& Fal 57le] £¥ (FOI~F05)& ¥Uem, o|F F05
w8 tj3l] RP-HPLC (YMC J’Sphere ODS-H80, 150 mm x 4.6 mm i.d., YMC
Co. Ltd.; flow rate of 2 mL/min; AcCN-H,0 (29:71, 0.1% trifluoroacetic acid))®]

2 g-3lo] 31gHE 1(145mg), 2 (130 mg) 2 3 (250 mg)S A ATt (Scheme 2).

Momordica cochinchinensis Springer
1 kg (kernel, dry weight)
|
n-BuOH Fraction
(103 g)

Separation by Flash Purification System

» MPLC: Isolera One, Biotage

+ Column: biotage SNAP Cartridge

» Mobile phase:
A, 0.3% formic acid, B, methanol gradient
B 10% at O min. to B 100% at 30 min.

+ Flow rate: 50 mL/min

» Detection wavelength: 210 nm

|
Fraction 5

Separation by RP-HPLC System

* HPLC: Agilent 1100
+ Column: YMC J'Sphere ODS-H80, 150 mm x 4.6 mmi.d.
* Mobile phase:
AcCN-H20 (29:71, 0.1% trifluoroacetic acid)
* Flow rate: 2 mL/min
* Detection wavelength: 210 nm

I I
Compound 1 Compound 2 Compound 3
(145 mg) (130 mg) (250 mg)

Scheme 2. Isolation of compounds 1, 2, and 3 from n-BuOH soluble fraction
of M. cochichinensis
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Bzte]l HAL Al Ase] Aoz kernel 1 kg (dry weight)S -2 5}
50% ollEhs 5 LS W F 80°ColA] 3AZF Sk FE& Flon, o
s 23] WHESGT. FEAS AAAR oFfsiglon oS
60°Col A ZAdsFs A 5, A dx7|= b7 EuE A8
olE E3l Al FEFE F 10 g2 Fsk 100 mLe] FAlGel WS &

=

e AFlon, dgdo] ofHlES Yol Fo HZF 50% (v/v) oFAHE
A

Fgalol HA S 1A B wAR Fol PAE AL
o 3pA e clzste] upi B shglon, olojel obHE g o] 7w

ofhete] ol WHEIN T ¥, WEE W e Axste] 750 mgo)

(
=

deas Al HAdECdAM  AEZS wgstzl 9@l column

ut

chromatography S 2 A3}tk 974 29 (YMC*GEL ODS-A 12 nm, S-150
um, 450 mm x 20 mm i.d., YMC Co. Ltd.)& A&} o, &) o=
MeOH¥} H,0 &3tg&NS AElsle] 1.9 H|SA 7:3 H|&Z gradient

elutionS A Z T} o1& Ed) 7719 53 (FO1~F07) 23l3lon, o|% Fo7

=8 3l column chromatographyE 2 A3} T} (YMC J’Sphere ODS-H80,

150 mm x 4.6 mm i.d., YMC Co. Ltd.; flow rate of 2 mL/min; AcCN-H,0 (29:71,

0.1% trifluoroacetic acid)). 2 23} 98% o] +E& zte 5HE 1, 2
2 3& 2l 4 AU (data not shown).
"':l"*-_-i 'q.l.- ]
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£

T
9.60 10.00 1 |rDD

Figure 6. UPLC chromatogram of 50% ethanol extract of M. cochinchinensis



33 SE 19 g9 % FEEA

Bz} 2359 n-BuOH 35 flash purification system¥} RP-HPLC
(YMC J’Sphere ODS-H80, 150 mm x 4.6 mm i.d., YMC Co. Ltd.; flow rate of 2
mL/min; AcCN-H,0 (29:71, 0.1% trifluoroacetic acid))ell 2 &3} 3= 1S

vl %2 AAskglen, ofgel o] FxEHS A HolHE

s gl
Compound 1

C4gH74019, An amorphous powder

[a]%: +29.5 (c 0.21, MeOH)

mp 240.5-242.5C

IR: Vinax 3400, 2935, 1733, 1691, 1089, 1045 cm™

HR-FAB-MS (negative ion mode): m/z 953.4757 [M-H]

'H-NMR (Pyridine-ds, 600 MHz): & 9.90 (s, H-23), 6.06 (br s, Gal-H-1), 5.44 (s,
H-12), 5.17 (d, J = 7.62 Hz, Gal H-1), 4.97 (br s, GalH-2), 4.92 (m, Gal H-5), 4.82
(d, J = 7.20 Hz, GIcA H-1), 4.55 (dd, J = 9.33, 0.33 Hz, Gal H-3), 4.52 (m, J = Hz,
GIcA H-4), 4.52 (m, Gal H-4), 4.46 (m, GIcA H-5), 4.46 (m, Gal H-6a), 4.43 (m,
Gal H-2), 4.42 (m, Gal H-6b), 4.36 (t, J = 9.33 Hz, Gal H-4), 4.27 (t, J = 7.92 Hz,
GICA H-2), 4.22 (t, J = 8.73 Hz, GIcA H-3), 4.00 (dd, J = 9.51, 3.27 Hz, Gal-H-3),

3.95 (dd, J = 11.82, 4.44 Hz, H-3), 3.90 (t, J = 6.24 Hz, Gal H-5), 3.27 (dd, J =

2]
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13.65, 3.70 Hz, H-18), 2.12 (m, H-2a), 2.08 (m, H-15a), 2.08 (m, H-16a), 2.03 (m,
H-7a), 1.94 (m, H-16b), 1.84 (m, H-11), 1.82 (m, H-7b), 1.81 (m, H-2b), 1.78 (m,
H-19a), 1.66 (m, H-9), 1.66 (d, J = 6.12 Hz, Gal-H-6), 1.44 (m, H-21a), 1.41 (m,
H-22a), 1.40 (m, H-6a), 1.37 (s, H-24), 1.36 (m, H-5), 1.35 (m, H-1a), 1.27 (m, H-
19b), 1.25 (s, H-27), 1.21 (m, H-21b), 1.13 (m, H-22b), 1.12 (m, H-15b), 1.01 (s,

H-30), 0.96 (s, H-29), 0.96 (m, H-6b), 0.93 (s, H-26), 0.82 (M, H-1b), 0.76 (s, H-25)

3C-NMR (Pyridine-ds, 150 MHz): & 210.9 (C-23), 180.6 (C-28), 172.8 (GIcA C -
6), 145.3 (C-13), 122.7 (C-12), 105.0 (Gal C-1), 104.4 (GIcA C-1), 103.9 (Rha C-
1), 85.4 (C-3), 85.4 (GIcA C-3), 79.1 (GIcA C-2), 78.1 (GIcA C-4'), 7.3 (Gal C-5),
75.7 (Gal C-3), 74.4 (Rha C-4), 73.6 (Gal C-2), 73.3 (Rha C-3), 72.9 (Rha C-2),
71.9 (GIcA C -5), 70.9 (Rha C-5), 70.5 (Gal C-4), 62.3 (Gal C-6), 55.6 (C-4), 49.3
(C-5), 48.3 (C-9), 47.2 (C-17), 46.9 (C-19), 42.6 (C-14), 42.5 (C-18), 40.5 (C-8),
38.5 (C-1), 36.7 (C-10), 34.7 (C-21), 33.8 (C-29), 33.7 (C-7), 33.0 (C-22), 31.5 (C-
20), 28.7 (C-15), 26.6 (C-27), 25.9 (C-2), 24.3 (C-30), 24.2 (C-11), 24.1 (C-16),

21.0 (C-6), 19.0 (Gal C-6), 17.8 (C-26), 16.1 (C-25), 11.7 (C-24)
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Table 3. *C- and "H-NMR spectroscopic data of aglycon for compound 1 (in

Pyridine-ds) ¥

Position Bc )P H @)
1 385 0.82/1.35
2 25.9 1.81/2.12
3 85.4 3.95
4 55.6 -

5 49.3 1.36

6 21.0 1.40/0.96
7 33.7 1.82/2.03
8 405 -

9 48.3 1.66
10 36.7 -

11 24.2 1.84
12 122.7 5.44
13 145.3 -

14 426 -

15 28.7 1.12/2.08
16 24.1 1.94/2.08
17 472 -

18 425 3.27
19 46.9 1.27/1.78
20 315 -

21 34.7 1.21/1.44
22 33.0 1.13/1.41
23 210.9 9.9
24 11.7 1.37
25 16.1 0.76
26 17.8 0.93
27 26.6 1.25
28 180.7 -

29 33.8 0.96
30 24.3 1.01

? The assignments were based on *H-NMR, *C-NMR, DEPT, HSQC, HMBC, TOCSY and

NOESY, ? 150 MHz for *C-NMR, © 600 MHz for *H-NMR
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Table 4. *C- and '"H-NMR spectroscopic data of sugar moieties for compound 1 (in

Pyridine-ds) ¥

Position Bc )P H @)
glucuronic acid

1 104.4 4.82(d, 7.2)
2 79.1 4.27 (t,7.9)
3 85.4 4.22 (t, 8.7)
4 71.9 4.46 (m)
5 78.1 4.52 (m)
6 172.8

galactose
1 105.0 5.17 (d, 7.6)
2 73.6 4.43 (m)
3 75.7 4.00 (dd, 9.5, 3.3)
4 70.5 4.52 (m)
5 77.3 3.90 (t, 6.2)
6 62.3 4.45 (m)

4.53 (m)

rhamnose
1 103.9 6.06 (br s)
2 72.9 4.97 (brs)
3 73.3 4.55 (m)
4 74.4 4.36 (t, 9.3)
5 70.9 4.92 (m)

? The assignments were based on *H-NMR, *C-NMR, DEPT, HSQC, HMBC, TOCSY and

NOESY, ? 150 MHz for *C-NMR, © 600 MHz for *H-NMR
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34. G 29 £ R FEEY

Lzt &5 n-BuOH 32 flash purification system¥} RP-HPLC
(YMC J’Sphere ODS-H80, 150 mm x 4.6 mm i.d., YMC Co. Ltd.; flow rate of 2
mL/min; AcCN-H,0 (29:71, 0.1% trifluoroacetic acid))ell % &3} 3}3& 25
Ty B AAsen, ofgelk ol FERENS f3 HolHE

s skl ek
Compound 2

CagH74020, White amorphous powder
[a]%: +4.91 (c 0.3, MeOH); mp 216.5-217.5C
IR: vy 3417, 2943, 1718, 1078, 1044 cm™

High Resolution (HR)-FAB-MS (negative ion mode): m/z 969.4686 [M-H]

'H-NMR (Pyridine-ds, 600 MHz): 8[19.87 (s , H-23), 6.06 (br s, Rha-H-1), 5.60
(brs, H-12), 5.23 (br s, H-16), 5.17 (d, J = 7.62 Hz, Gal-H-1), 4.97 (br s, Rha-H-2),
4.92 (m, Rha-H-5), 4.83 (d, J = 7.20 Hz, GIcA-H-1), 4.55 (dd, J = 9.33, 3.33 Hz,
Rha-H-3), 4.53 (m, GIcA-H-4), 4.51 (m, Gal-H-4), 4.46 (m, H- GIcA-5), 4.46 (m,
Gal-H-6), 4.43 (m, Gal-H-2), 4.42 (m, Gal-H-6b), 4.35 (t, J = 9.33 Hz, Rha-H-4),
4.27 (t, J =7.92 Hz, GIcA-H-2), 4.22 (t, J = 8.73 Hz, GIcA-H-3), 4.00 (dd, J = 9.63,
3.33 Hz, Gal-H-3), 3.97 (d, J = 4.98 Hz, H-3), 3.90 (t, J = 6.24 Hz, Gal-H-5), 3.60

(dd, J = 14.25, 4.05 Hz, H-18), 2.83 (m, H-19), 2.51 (m, H-21), 2.43 (m, H-22),

2]
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2.31 (M, H-15), 2.25 (m, H-22b), 2.15 (m, H-2), 1.93 (m, H-11), 1.83 (m, H-9),
1.83 (m, H-2b), 1.80 (s, H-27), 1.68 (m, H-15b), 1.67 (d, J = 6.36 Hz, Rha-H-6),
1.54 (m, H-7), 1.47 (s, H-24), 1.40 (m, H-1), 1.38 (m, H-5), 1.38 (m, H-6b), 1.38
(m, H-19b), 1.38 (M, H-21b), 1.19 (m, H-7b), 1.18 (s, H-29), 1.07 (s, H-30), 0.96 (s,

H-26), 0.94 (m, H-6), 0.89 (m, H-1b), 0.79 (s, H-25)

BC-NMR (Pyridine-ds, 150 MHz): 8[]210.7 (C-23), 180.5 (C-28), 172.8 (C-
GIcA-6), 145. 7 (C-13), 122.6 (C-12), 105.0 (C- Gal-1), 104.4 (GIcA-C-1), 103.9
(Rha-C-1), 85.3 (C-3), 85.3 (C- GIcA-3), 79.1 (C-GIcA-2), 78.1 (C- GlcA-4), 77.3
(Gal-C-5), 75.7 (Gal-C-3), 75.2 (C-16), 74.4 (Rha-C-4), 73.6 (Gal-C-2), 73.3 (Rha-
C-3), 72.9 (Rha-C-2), 71.9 (C- GIcA-5), 70.9 (Rha-C-5), 70.5 (Gal-C-4), 62.3
(Gal-C-6), 5.6 (C-4), 49.3 (C-17), 49.3 (C-5), 47.8 (C-19), 47.5 (C-9), 42.6 (C-14),
41.9 (C-18), 40.6 (C-8), 38.6 (C-1), 36.7 (C-10), 36.7 (C-21), 36.6 (C-15), 33.8 (C-
29), 33.4 (C-22), 33.3 (C-7), 31.6 (C-20), 27.7 (C-27), 25.9 (C-2), 25.2 (C-30),

24.2 (C-11), 21.0 (C-6), 19.0 (Rha-C-6), 17.9 (C-26), 16.2 (C-25), 11.7 (C-24)
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Table 5. °C- and 'H-NMR spectroscopic data of aglycon for compound 2 (in
Pyridine-ds) ¥

Position Bc 6)» H ()9
1 38.6 0.89/1.40
2 25.9 1.83/2.15
3 85.3 3.97
4 55.6 -

5 49.3 1.38

6 21.0 1.38/0.94
7 33.3 1.19/1.54
8 40.6 -

9 475 1.83
10 36.7 -

11 24.2 1.93
12 1226 5.6

13 145.7 -

14 42.6 -

15 36.6 1.68/2.31
16 75.2 5.23
17 49.3 -

18 41.9 3.6
19 47.8 1.38/2.83
20 316 -

21 36.7 1.38/2.51
22 334 2.25/2.43
23 210.7 9.87
24 11.7 1.47
25 16.2 0.79
26 17.9 0.96
27 27.7 1.8
28 180.5 -

29 33.9 1.18
30 25.2 1.07

? The assignments were based on *H-NMR, *C-NMR, DEPT, HSQC, HMBC,
TOCSY and NOESY, ” 150 MHz for *C-NMR, © 600 MHz for *H-NMR



Table 6. °C- and "H-NMR spectroscopic data of sugar moieties for compound 2 (in
Pyridine-ds) ¥

Position Bc 3)» H )9
glucuronic acid

1 104.4 4.83(d, 7.2)
2 79.1 4.27 (t,7.9)
3 85.3 4.22 (t,8.7)
4 71.9 4.46 (m)
5 78.1 4.53 (m)
6 172.8

galactose
1 105.0 5.17 (d, 7.6)
2 73.6 4.43 (m)
3 75.7 4.00 (dd, 9.6, 3.3)
4 70.5 4.51 (m)
5 77.3 3.90 (t, 6.2)
6 62.3 4.44 (m)

4.53 (m)
rhamnose

1 103.9 6.06 (br s)
2 72.9 4.97 (brs)
3 73.3 4.55 (m)
4 744 4.35(t,9.3)
5 70.9 4.92 (m)

? The assignments were based on *H-NMR, *C-NMR, DEPT, HSQC, HMBC,
TOCSY and NOESY, ” 150 MHz for *C-NMR, ® 600 MHz for "H-NMR



35 SE 39 ge] % TN

M2 =359 n-BuOH i+ -5 flash purification system¥} RP-HPLC
(YMC J’Sphere ODS-H80, 150 mm x 4.6 mm i.d., YMC Co. Ltd.; flow rate of 2
mL/min; AcCN-H,0 (29:71, 0.1% trifluoroacetic acid))ell % &3} 3}3& 3&

vl %2 AAskglen, ofgel o] FxEHS A HolHE

s skl ek
Compound 3 (Momordica saponin I)

CagH7402, White amorphous powder

[a]% -15.95 (c = 0.2, MeOH-H,0 (1:2))

mp 240.5-242.5C

IR: vimax 3600-3200 (OH), 3000-2800 (CHj3, CH,), 1780-1700 (-COOR), 1670-1570
(-CO0-), 1150-1000 (C-O-) cm™

High Resolution (HR)-FAB-MS (negative ion mode): m/z 1671.7264 [M-H]

'H-NMR (Pyridine-ds-D,0 (1:1), 900 MHz): & 9.79 (s , H-23), 5.86 (d, J = 8.1 Hz,
anomeric), 5.82 (br s, anomeric), 5.75 (br s, anomeric), 5.29 (d, J = 8.1 Hz,
anomeric), 5.26 (d, J = 8.1 Hz, anomeric), 5.13 (d, J = 8.1 Hz, anomeric), 5.02 (d, J
= 7.2 Hz, anomeric), 4.88 (d, J = 6.3 Hz, GIcA-H-1), 1.73 (d, J = 6.3 Hz, CHs,
sugar), 1.64 (d, J = 5.4 Hz, CHa, sugar), 1.55 (d, J = 6.3 Hz, CHs, sugar), 1.50 (s,

CHj3), 1.28 (s, CH3), 1.03 (s, CH3), 0.99 (s, CH3), 0.94 (s, CH3), 0.92 (s, CH3)
1] O

-
|
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BC-NMR (Pyridine-ds-D,0 (1:1), 225 MHz): & 213.4 (C-23), 179.4 (C-28), 177.7
(GlIcA-H-6), 145.7 (C-13), 124.4 (C-12), 106.7 (anomeric), 106.2 (anomeric),
106.1 (anomeric), 105.3 (anomeric), 104. 9 (anomeric), 104.3 (anomeric), 103.3
(anomeric), 96.6 (Fuc-H-1), 88.7, 87.0 (GIcA-C-1), 86.4, 83.8, 80.2, 79. 6, 79.5,
78.6,78.7,78.4,77.2,76.9,76.4, 75.7, 75.7, 75.0, 74.2, 74.1, 73.5, 73.3, 72.3, 72.3,
71.9,72.0,70.8, 70.6, 68.0, 63.9, 63.7, 63.4, 57.5, 49.9, 49.5, 49.0, 48.1, 44.0, 43.6,
41.8, 39.9, 37.7, 36.4, 35.6, 34.9 (CHy), 34.2, 34.0, 32.4, 32.4, 29.9, 27.7 (CHjy),
26.6, 25.4 (CHa), 25.1, 22.4, 21.7, 20.9, 20.4 (CHjs, sugar), 19.5 (CHa, sugar), 19.1

(CHa), 18.3 (CHs, sugar), 17.7, 17.5 (CHy), 15.7, 12.4 (C-24)

3.6. 3IYE 17 29 F 4

FHE 1 3 2 o 9 BAS a2 BA wwd 2

rlo

WHO R GC-MS o #-&3te] #4]383lth (Yoon et al., 2007). [Capillary
column: BPX-50 (0.25 mm x 3 m; SGE, Melbourne, Australia), detector: flame
ionization detector (FID), column temperature: 210°C, injector temperature: 270°C,

detection temperature: 300°C, carrier gas: He (2.0 kg/cm)]

=

shetE 1 ¥ 2 9 AUFEES trimethylsilyated ¥ X5 EA(D-
galactose, D-glucuronic acid 2 L-rhamnose)®] GC-MS 9] retention time 3}

W) sle] AZaart.
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gross ulcer index 2o u}z}

e

o2 o}

3

=
S

FS3 T} (Nam et al., 2005; Park et al., 2004).

7}

3

3

(number of type I lesions) + (number of type Il lesions) x 2 + (number of

type Il lesions) x 3
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Aol $lo] Wupiol 8 Falsl stm WA BAWA
dow AN A% £ A Sd8 4B Fd okl

al., 1977).

(number of type I lesions) + (number of type Il lesions) x 2 + (number of
type Il lesions) x 3
-Type l: #5, T8 = 3 o] forete] Hude] 29 =4

g futehe dutetel 28 W &4

- Type II: 2F& 1

-Type Il P&kt 54 MRS Fubehs 22 A A4
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-2 1847 FoF A2 A1 3 H. pylori (suspension at 3.2 x 10°

m
44
I
°

CFU/0.4 mL/mouse)S 7 sto] AHEskadch. AlFEZ T vehicle (2%
Tween 80)S H. pyloris HE3d 3 1A17F AlH A AFFo 31, o=
742 Wi AR SkGlth. dilZ=E=% (omeprazole 1 mglkg  +
clarithromycin 10 mg/kg in combination)®= AlgEA%E 359 SHHA
AFA A4 Tt} 7d 3 gdo] HE AH (vF$-2E overnight
Aol mh2E AAF AL 5 JRESe] f1E A&l =% s
=& 7H9E ol&etd wEE =dE we 9% AUig & qke
£ES saline®Z washingstH A 7]5o] AAS Y Adet F7]9
ol flo] Hupiiol & FstA otar AFsHA BAWA
T A FH T Ulceration score= Hure] &A% ulgl 49A =
7} Th (0 = normal appearance, 1 = mild red spots, 2 = moderate red spots

and/or hemorrhage spots, 3 = marked hemorrhage spots) (Marchetti et al., 1995).
4.4, Alcian Blue-Staining of Gastric Mucosal

o AFES AT FoJd & 3070 S 15 mLS AT

Solstlth. 1A03F F A= A4 A7 B 9 HEeke] g

- 36 - -



ARE FH3 3 jce-cold 0.025 M Sucrose® Ao ATE Aol ¢ =)
915 AME3}o, 0.16 M of sucrose buffered with 0.05 M of sodium acetate(pH
58) o] o] 9 0.1% alcian blueo] 2417F FoF w7t GAA L)
A A e JMAL 025 M sucrose™ 155 WA 458 FoF 7 3To]

Mol Vg, AR gAdRe @vde

il
rd
it

L EIE R

o}
H

#7189t} (Kitagawa et al., 1986).

4.5. Croton oil 2% Ear Edema ¢!

Ao Y EAT WA Astel bt v wyow

o
ol ol &3AI7] 25 % croton oil& B 7o A} upg o] 7h7}
pipette (PIPETMAN® P20)S o] &3fo] 125 w¥ 127 Zxgh $ gjo=
Eo] acetoneo] ILHLE=E= vt 1vF EFE 1709 AAA tubes
AFE-EH T 2 4A]17F 3 ICR mouseZ ether chamberol] Wil yjwlx]A}

AlATt Zukx A AlZ] ICR mouseE  thickness gauge® -

rE
ot
oL
o



4.6. 2F 29 (Formalin test)

4o Q% wnE Pl lskel odlst e wpow

d
o2

ICR 7928 vE A3dd= &7 302 o AT F,
AP FET iz oFE morphineS T Foldtal ALl &™ Wl cageol
w7 1AL B9 MASIAZTE AlE keI gixeF oES AT
Folstal, 1A7F 5 295 gauge?] insulin syringeS AMg-3to] vl F1]3k
formaling v}-$-229] 9% wuleg $F 7FL-dlo] 20 WA I3F=E FASFAL
7 cage= &7 5% &<t 12 54 (early phase)dFATE 107 F F2
W o R 22 FA4 (late phase)S AAISHIth AL 2vfg]y W s,
dhnle-S g AIZE (licking time)S timer2 7] 53}9ITh Formalin 31 &)
FAE Al dbabele] ¥]7F UAY formaline] HbZ oz A A9, 74A
ooz <2ste] ™A cage ol AFA HAY cage HIoE H o

Wihs 45, 28 54 A3 dhlgs ge ARto] 10x oldt=

4.7. A XE 29 (Wound healing model)

>,
o

Ao PAAE DG B Askel obdls g PHoR

N
=)

>,

%

_0|L

32
LN

n}-$-2Z hexobarbital (90 mg/kg, i.p.)E VFHAAIZ & o)<}
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& wee g8 AUtk 474 12 mme] @rtR dAAZ 8T
(Panniculus carnosus)@ o]l F-HH IAFEAS AASH, 1 FA
ANEEA(MSE 50 pg/mouse) FE= tFEEH (CGS-21680 10 ug/mouse)s
TafoR wE Flon, ofF 10U Tk kel @ W AEHHom

safor wel FRuh A F-9= Image-ProPlus 7]71E ARS8 1,

wound half-closure time (CTsp) Graph-Prism AXEo]E A}E-5lo]

A3l o= A6tk (Montesinos et al., 1997).

4.8. CGRP =& Eo|& X3 Assay

il

—=
O

171

=]
n=
?3ll organ bath FelM riYgvia AW =HS AHESEY] CGRP

ol

FEA BolHd 22 5 APS 33t (Ohno et al, 2008).
st sE9 AlFdEAS YT gAY 240l ¥4 2= organ

bathe] Whg FHel &3t 5% 4=E human a-CGRPgayy (0.03

ANP=de CGRP &Hl &¥E HIlelr] St obger £



Az 915 dilsted A F97F o2 ye A st A9 22
MESA AL %, &3 A48t modified Krebs-Henseleit 8- (in mM:

NaCl 110, KCI 4.7, CaCl, 1.0, MgCl, 1.15, NaHCO; 25, glucose 5.6 and HEPES

—

10, pH 7.4)o1 A 1A1ZF F<t EAHSEAIZITE 95% 0,9 5% CO,= 3E3tAIZ]
modified Krebs-Henseleit &9 2 mLo] Z3tE Al Ho] AFEZAS Do
T 2AE g 30 ¢ wlgAS 4°ColA] 3,000 rpmo.E 5F7H

= 3}l (Nishihara et al., 2002; Inaba et al., 1996). A% 2]

(o,
jubal
Mz
of M

=

=& CGRP linked immunoassay (SPI-Bio, Massy Cedex, France) =

=43}tk (Frobert et al., 1999).
4.10. Somatostatin &) 5-o]% Z3Z Assay
MSE”7} somatostatin -&-A ol gt A=& FIAI|=A AFE
&

<987l 98 organ bath FelM TIH¥ 3 =HS A

somatostatin 5=&-A|ol] So]A2l %z == A|YS 33 (Feniuk et

lo
>,
ol
i
i
o
N
1T
&
I
Y
jakd
=
N
»
o,
ol
0
I

al, 1993). U¥3k &=

organ bathe] ®HS koo E3slgit). % A

ki
i
[%2]
o
3
QD
8
(2]
g8
5
3
o
w

#M) (Sigma-Aldrich, USA)3} H] w&}o] =23}t
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6. Liquid chromatography-mass spectrometry (LC-MS)E ©o]&-3t

Similarity Analysis &+

i

QJulx o 2 /xg ok 11:%

= v 71 l

rlo
rlo

Aisol XFH dom, v Aol
SynergyE d°7|H multi-target &35 YEI= Aoz IHA

<
ATF (Xie et al, 2008). AJeke] ol#f s 54 uwjwol] ©W2 AdE

2 AT M= LC-MSE  ©]83}o] pattern chromatogramel]  tf gt

A EAS SlE WETT Faol A
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- LC-ESI-MS: Finnigan LCQ ion-trap mass

- Column: Ascentis Express Cig (150 mm x 4.6 mm)

- Flow rate: 0.3 mL/min

- Mobile phase: A, formic acid 0.1% in water; B, acetonitrile

A (%) B (%)
0 95 5
45 30 70
46 100
55 100
56 95 5
70 95 5

Ala+= H5EHA 50% o

#3& LC-MS chromatogram ol 2] 7]

2o dlal AREARE Ageol

2 fAel dial AA 7]

FA7 e 7

o o
T T

Alsho)ar
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7. 28R 54 Ng0) BF A7

e A9 el $5 ABe] EAste] Ak i A EEe)

BEA7F wrAE spsAo]l EAE 7| olE WA|slr] 98k v xFHQ

25 AEE, Yakx] EF (Historical biogeography), o}Alo} x|
X 35}= species o thdk A AE FH3$H, Synonyms DB (TROPICOS®

database)E ‘&3l Momordica & A&ES& FAlste] &= 7hsA oAFE

ole} HEo] AAAY A5 Hall HEAL] AFAE<Q! Momordica
saponin 1] o] (M. charantia) =%l 3+ A=A 0l
v, S AAsiglen, olE Fi w5 AHEd
WAl st A sFgltl. 3= Momordica  saponin 1> TradiMed

(http://www.tradimed.co.kr) 2 F& FAlol] oJahd, Hwlxle] & 25 2

a9 gE FedMe AFHA e Adom dEst Aldes 9

ol

Ll

UPLCE ©o]&3% spiking Moo= #FAste] o4F W MS 19 =4 5
Ho

glstglal, thAl LS-MSE ©]83+ selected ion monitoring (SIM)H o=

wAste] Ajeel AldE 3

Tk B4 AL oo} 2k,

ol
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[UPLC &4 =7]

- 217171 Waters UPLC

- Solvent: A: 0.1% phosphoric acid, B: acetonitrile

- Z+=]: ACQUITY UPLC® BEH C18, 1.7 um, 2.1 x 100 mm
- =X: Sample temperature 25C, column oven 30 C

- Detector: UV 210 nm

[LC-MS &4 =]

- HPLC System: Agilent 1100

- Solvent: A: 0.1% formic acid, B: acetonitrile

- Z+gl: YMC Hydrosphere C18, S-5 um, 12 nm, 250 x 4.6 mm
- X% Sample temperature 25C, column oven 30 C

- Detector: UV 210 nm

- MS System: LCQ Deca XP (Thermo Finnigan)

- lonization: ESI / positive mode

- Full ms: 600.00 ~ 2000.00

- SIM ms: 1692.00 ~ 1698.00
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Table 7. Instruments and condition for analytical method validation

Instrument Model
UPLC sample manager Acquity sample manager
Sample loop Partial loop with needle overfill
Wash Solvent Strong solvent: acetonitrile

Weak solvent: H,O-Acetonitrile, 90:10 (v/v)

Temperature Column: 30T +1TC

Sample manager: 25C +3T

Detector Tunable UV detector (210 nm)

PDA UV detector
Manager S/W Empower
Analytical column ACQUITY UPLC® BEH C18, 1.7 um
Mobile phase 0.2% phosphoric acid-acetonitrile 60:40 (v/v)
Injection volume 2.0 ul
Flow rate 0.5 mL/min
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. 23 @ 13z

1 FRAGY NH

(TradiMed; http://www.tradimed.co.kr), Pubmed,

7% HUKFDA WFETARA2E, AFF YIS

T=

< FARA,

d] o] Ef i o] 2~

oAb,

o 71

Folng, B ARIE vgoR FrAl B 14 % 24 AEL

@ A3, 15% FRAKS usglon d4E YrE: ofds 2l

(Table 8). A eF= =9l 4] MP+i= mucosa protective= 2] v 3k},

Table 8. List of candidates for anti-gastritis agent
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Aotz | Aoy | AozE | AYgE | Agz= | AE
MP01 ¥4y MP06 2 3 MP11 2139 (&)
MPO02 23F MPO7 FHH MP12 By 2ok
MP03 AE MPO8 S MP13 3}9]
MP04 7159 MP09 B 2} MP14 T} 317
MPO05 W = MP10 s MP15 T 2}

2]



=il 9 NS

MP13 MP14 MP15

Figure 7. Pictures of the raw materials of candidates
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2 5% 919 2do1Y TR A8

ARE 155 Aokol el tF=zdAY L 99 RN Fe S
=748 A3 MP09 (5134}, MP1 2( 2HeF), MP15 (H& A 50% FEE-©]
Fddezr 4% asS HQoew (Figue 8 & 9), 53], HHzA
FEE9 4% 36HS=Z vehicle W®l (102%) 7 5% awS

AA

[e]
©
5SS Holx LYr). o)A MP09, MP12, MP15E IS rHAJcko =

Diclofenac (40 mg/kg)

Figure 8. Gastroprotective effects of candidates (MP09~MP15) in rat model of
NSAID (diclofenac)-induced acute gastritis. Results are mean + SEM from six

animals per group.
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Diclofenac (40 mg/kg)

Figure 9. Gastroprotective effects of candidates (MP09~MP15) in rat model of
NSAID (diclofenac)-induced acute gastritis erosion. Results are mean £ SEM from
six animals per group.
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b gards 33 Az MP09 (FHA) FEEQ gastric damage
score’} 3.08°% 7FF o™, vehicle tHR] (9.2%) EAH
oS yeEhdY (P=0.031) (Figure 10). ol=i3dt ZAis Eg=

2U4E 37 AT A AF Y Fuz AP
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w02 s2H = EHLE

HEHE £ 1AM =
=

=

=
=]

[0
|
4

Gastric Damage Score
(=4}

4 — T* —
2
Sl - 1 i
Wehicle Rebamipide MPO% MP15
(100 mg/kg) (200 mg/kg)

Figure 10. Gastroprotective effects of candidates (MP09, MP12, and MP15) in rat
model of ethanol-induced acute gastritis. Results are mean = SEM from six animals
per group. *P < 0.05 compared with vehicle group.
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3. BHAERE 84 g 2 o9 X #d
31 Bz 28 g4 4+

AAE BEA AYoFS n-hexane, EtOAC, n-BuOH 0.2 #3319 o,
EtOAce} n-BuOH o tiaf oleks fat g mds A&, =
Ao M= oA dish MEES Fo]7] 93] 100 mg/kge] &=l A
Hlaskgleh, Alg A3 BA4 F9AdS HolA &ZANE n-BuOHZ 9|

o] o F& o wdste] nBuOH Fol diE] AR AT E

AAekglon, o2 F3 3% sd=e wEle =AUtk

Vehicle Rebamipide MP09_EtOAc MP09_BuOH

=
[=]

O = NW e Oy N0 WD

(100 mg/kg)

Figure 11. Gastroprotective effects of MP09, MP09 EtOAc fraction, and MPQ9 n-
BuOH fraction in rat model of ethanol-induced acute gastritis. Results are mean +

SEM from six animals per group.
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32. 3¥E 19 =

sgHE 12 A FA4Ye] 7t e e EAdE2A AP == [o])) +29.47

(C=0.21, MeOH)°|1 2., high-resolution (HR)-FAB-MS (negative ion
mode)oll Xl m/z 953.4746 [M-H]'S] A o235 Ho o] 33HE<]
A2 S CugHu010 0% T4 8T

BC-NMR Spectrum (Figure 13)2 &3 4870<] carbon signalS 2H<l

ol

} o™, 1 F 307]% aglycon, 1870+ sugar moietyoll Al freld Zo =
g}o1 5193t} 'H-NMR spectrum (Figure 14)S =3l §0.76, 0.93, 0.96, 1.01, 1.25,
1.37°14 6702 tertiary methyl proton singletS 2215}l o, § 5.44 (br
s)oll A olefinic proton 2 §9.90 (s)oll A aldehyde protonS- &H213}i ). &3
BC-NMR spectrum3- 3l § 180.6°1 4] carboxyl carbon signal S 2215}t

olzlgt HolHE 7|

(i
1o
i
ot
&
-
1o
N

AA vlagk A3 sgE 19
aglycon®] gypsogenin¢lS <13 4 AATH (Bouguet-Bonnet et al., 2002;
Zheng et al., 2007). "H-NMRell 4] anomeric proton signal-3- §4.82 (d, J = 7.2 Hz,
GlcA-H-1), 517 (d, J = 7.6 Hz, Gal-H-1), 6.06 (br s, Rha-H-1)olA]
gl 3k} o, ®C-NMR spectrumei] 4 anomeric carbon signal-3- § 104.4 (Rha
C-1), 105.0 (Gal C-1), 103.9 (GIcA C-1)°l 4 2213} ). NOESY spectrum-2-
golsk Ad} §y 9.90 (H-23) ¥ =9} 3.95 (H-3) 3= —18]al 1.25 (H-27)

g 79} 096 (H-29) ¥ = Aloelo] 73k correlationS X Yol w2}, aldehyde

o)

lo
o
i

b
%2
32
=
ot
xt
(e
flo

group®|] a-orientation=  °]F3L Sl
7h sl gt = trimethylsilyated =3 8lste] GC-MS 4 3 A7, D-

galactose, L-rhamnose % D-glucuronic acid’} =A132 <4 4 A,
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glucuronic acid®} galactose anomeric protone] J value’} Zt7z} 7.2 2 7.6
HzE H <ol wal glucuronopyranosyl®} galactopyranosyl moiety”} f-
configuration®. = %o A& AT 4 AT Rhamnopyranosyl
moiety9] configuration®] 73-%- anomeric signalo] 'H-NMR¥Z} “C-NMR
spectrumoll A Z+ZF § 6.06 (br s) 2 § 103.994 HzEH wel -
orientation®. =2 g3}ttt (Jia et al, 1998). T3} gypsogeninz}e] ATt
%= HMBC spectrum= &3l C-391X S &I&F3itt (Figure 15). 3
5.17 (Gal-H-1)°14 <] proton signal< &c 79.1 (GIcA-C-2)¥} long range
correlatione] 2}Ql1x| o] galactose”} glucuronic acid C-2 91*|¢} Ao

Aes & 5 UYL, 8y 6.06 (Rha-H-1)7} 85.4 (GIcA-C-3) signal Alo]el]

ool AE AR 3dlo] FFE 19 FEE gypsogenin-3-O-4-D-
galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1— 3)]-4-D-glucuronopyranoside
2 Ao, o] FFES AAFAA A5 £, HixHe 4ot

(Figure 12).

- 56 - s



Figure 12. The molecular structure of compound 1 (gypsogenin-3-O-3-D-
galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-4-D-
glucuronopyranoside)
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HO o "o
Rha @TO :
OroH OH & Halca
HO—s

23
(CHO)

Figure 13. "H-NMR spectrum of compound 1 (600 MHz, Pyridine-ds)
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Figure 14. *C-NMR spectrum of compound 1 (150 MHz, Pyridine-ds)

_59_

w



e %

2 8 &5
Tonsssisliiasuiail

o
e

et R |

(et et s

i
P

6.1 60 59 58 57 56 55 54 53 52 51 5.0 4.9 48 47 46 45 4.4 43 42 4.1 40 3.9 3.8 ppm

Figure 15. HMBC spectrum of compound 1

|
@)
©
|



33. ¥HE 29 7=

= 2w AA 5499 U dHe 2dEA AdREE (o)
+4.915 (C=0.3, MeOH)©]%1.2., high-resolution (HR)-FAB-MS (negative ion
mode)oll Al m/z 969.4695 [M-H]'S] A o235 Ho| o] 33HE<]

A2 & CogHuOp o2 F7g 813l

o

BC-NMR spectrum (Figure 17)2 53l 48702 carbon signal

1
o,

olslg o 1 % 3070 aglycon, 1870 sugar moietyoll A i E
Aoz gel3tdth 'H-NMR spectrum (Figure 18)= =3f § 0.79, 0.96, 1.07,
1.18, 1.47, 1.80°1 4 67]<] tertiary methyl proton singlet= & 5.60 (br s)ol A
doublet olefinic proton 2 & 9.87 (s)°ll 4] aldehyde protonS 2131310, §
5.23 (br s)°l 4] hydroxymethylene proton signal (H-168)< &Hel&tqict. w3t

310] 3}

-

BC-NMR spectrum2 %3l & 180.5°1 4 carboxyl carbon signal<-
uk2}, 3F3hE 29] aglycon©] quillaic acidd= 131t (Bouguet-Bonnet
et al., 2002; Luo et al., 2006; Zheung et al., 2007). 'H-NMR spectrum3- £3j §
4.83 (d, J = 7.20 Hz, GIcA-H-1), 5.17 (d, J = 7.62 Hz, Gal-H-1), 6.06 (br s, Rha-H-
1)oll A 371<] anomeric protons #1383l om, oo s Fst= PC-NMR
Spectrumell A1 2] anomeric carbon signal>- & 104.4, 105.0, 103.9°A
gholslgitt. 2ol o&) A= EE proton peak= HSQC, TOCSY,
ROESY, HMBC correlations &-8-3ko] 9 ZA AssignstSitt. s3&
< 7hEslet 5 trimethylsilyated =4 8}ske] GC-MS &A1& 3 A,
D-galactose, L-rhamnose 2 D-glucuronic acid’} =A43tS &4 4 AUt

Glucuronopyranosyl ¥} galactopyranosyl moiety®] A anomeric configuration<

b i 211
-':Ix"i '.;'.'.I !u
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i1, 12 coupling constant 52| (7.1-8.0 Hz)= &<1d 4= 1At} Aglycon}
gate] A4, oy F Alole] A Figure 199149 o] HMBC
correlations &3l <13} T} [6 5.17 (Gal-H-1) with §¢ 79.1 (GIcA-C-2), &y
6.06 (Rha-H-1) with 85.3 (GIcA-C-3), &y, 4.83 (GIcA-H-1) with 85.3 (C-3)]

ol}e] ZA#}E IAR oo = 25  quillaic  acid-3-0-4-D-
galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-f-D-glucuronopyranoside

=

i

43kt (Guo et al, 1998). ©] 33FE-S Momordica £olA A4

e, RuFEE ot

Figure 16. The molecular structure of compound 2 (quillaic acid-3-O-f-D-
galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-5-D-
glucuronopyranoside)
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Figure 17. "H-NMR spectrum of compound 2 (600 MHz, Pyridine-ds)
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Figure 18. *C-NMR spectrum of compound 2 (150 MHz, Pyridine-ds)
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Figure 19. HMBC spectrum of compound 2
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3.4. 3}E 39 *x

shstE 32 A FAF FEEA HFEe [q]h -15.95 (C=0.2,
MeOH-H,0(1:2))°] %121,  high-resolution  (HR)-FAB-MS (negative ion

mode)oll Al m/z 1671.7264 [M-H] 2] #A} o]&9] a2 Ho] o] 3}gHE 9]

T

B2 S CreHiOnlZ FA39 T 314 mps 240.5-242.5C 011 0.1,
IR vinax 75 3600-3200 (-OH), 3000-2800 (CHs, CH,), 1780-1700 (-COOR),
1670-1570 (-COO-), 1150-1000 (C-O-) cm™ ©] 1 T},

BC-NMR Spectrums- 53l 76702] carbon signal2 <13t o, 1 5

i

3070+ Algycon, 4670+ sugar moietyol A freflE Aoz Felagdt}. H-

O

NMR spectrum= &3] § 0.92, 0.94, 0.99, 1.03, 1.28, 1.50°1 A 67l 2] Tertiary
methyl proton singlet=- § 5.44 (br s)©l A1 doublet olefinic proton 2 & 9.79
(s)°ll Al aldehyde protons Elaheith mEgH “C-NMR spectrums 53 §
179.400 4] carboxyl carbon signal-s SQ1gte] we}, sl3tE 29 aglycon©]
gypsogenin®l & €13} Tl (Bouguet-Bonnet et al., 2002).

'H-NMR spectrum =3l 4.88 (d, J = 6.3 Hz, GIcA-H-1), 5.02 (d, J = 7.2
Hz, anomeric), 5.13 (d, J = 8.1 Hz, anomeric), 5.26 (d, J = 8.1 Hz, anomeric), 5.29
(d, J = 8.1 Hz, anomeric), 5.75 (br s, Rha-H-1), 5.82 (br s, Rha-H-1), 5.86 (d, J =
8.1 Hz, Fuc-H-1)°lA 8719 anomeric protong &<latgd o, o]d
& Fak= BC-NMR spectrumol A1 €] anomeric carbon signal-> 2] & 104.89,
105.29, 106.68, 106.07, 106.18, 104.31, 103.31, 96.57]1 4 &+<13}< T}, Aglycon

-3 %2 C-287 sugar unit#e] linkage:™= HMBC correlations 53l

C
3213} A THoy 4.88 (GIcA-H-1) with 8¢ 86.99 (C-3), &4 5.86 (Fuc-H-1) with
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170.40 (C-28)].

olde] A¥E wtgoR 7|E Edd AAE HolE ko] Hla A,
A= AASHA] XA, standardete] UPLC A4 2415 Sl shste
< gysogenin-3-O-p-D-Galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-5-
D-glucuronopyranosido-28-0-f-D-xylopyranosyl(1—3)-f-D-glucopyranosyl(1—3)
-[-D-xylopyranosyl(1—4)-a-L-rhamnopyranosyl(1—2)-4-D-fucopyranoside &=
AR OH, ol HEHAl A oln] R, 4% Momordica saponin |

(MS o= FHEAT (Iwamoto et al., 1985).

Figure 20. The molecular structure of compound 3 (Momordica saponin I)
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(900 MHz, Pyridine-a-D,0 (1:1))

Figure 21. *H-NMR spectrum of compound 3 (Pyridine-ds-D,0 (1:1))
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Figure 22. *C-NMR spectrum of compound 3 (Pyridine-ds-D,0 (1:1))
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35 3IE 1,2 2 39 A AF

e

1, 2 9 3o disl] olete il 9 EdloA &4
AGE AT n-BuOH 5 (100 mg/kg)@F dlvbr] 3= (100 mg/kg)=
2 3o, FFgE 1, 2 2 3L 20 mgkgd FTEE

=
Folatginh. Ag Ash, BAY Fo4S mold @AW, AT R
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Figure 23. Gastroprotective effects of MP09 n-BuOH fraction, compounds 1, 2,
and 3 in rat model of ethanol-induced acute gastritis. Rats were orally
administrated with MP09 n-BuOH fraction (100 mg/kg), compounds 1, 2, and 3
(20 mg/kg) or rebamipide (100 mg/kg), and 30 minutes later, ethanol (1.5 mL) was
administrated using gastric sonde. Results are mean + SEM from six animals per

group.
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4. BER 228 F04 A9 A2 &%

41 BER 2ERY VL FL A9 RAANY B35

MSES] olErgel o8l fuslE F4 AT el g oY
g FoAsy] A A=F ol§F owe U 7Y AW £

2 AlFgS F3st A3}, vehicle  tH] gastric damage index XS
A3 EFgon Fw JEANE HYT (Figure 24). tETS
gutr] g =7 200 mglkgel Al Foj A9l E3E Bl A HlwE

dets 2 99 Rdojr= MSEZE drniniz= Hmoh o ek 9

2
ok
fol
H

£ el Aow Amdd,

3 Vehicle

1 MSE (50 mg/kg)

3 MSE (100 mg/kg)

[ MSE (200 mg/kg)

1 Rebamipide (100 mg/kg)
3 Rebamipide (200 mg/kg)

Gastric Damage Index

7

Figure 24. Comparisons of the gastric damage indices in rat models of ethanol-
induced gastritis. The data shown are the means of gastric damage index induced
by ethanol. Rats were given MSE at 50, 100, and 200 mg/kg or rebamipide at 100
mg/kg followed by the administration of ethanol (1.5 mL). Results are mean *
SEM from six animals per group. *P < 0.05 and **P < 0.01 compared with vehicle

group.
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42. B8A 328 Y2294 42 A9 2HAY &%

Non-Steroidal Anti-Inflammatory drug (NSAID)-2 PG2] A8 Al s}o]

A FAT A4ee WIS Bl AT pe) A4 WS

N
ofr
o,
oy
P
A,
2
Ho
)
=}
o,
b
ox
o
do
i3
ol
rir
=i
,t
oo
o,

2Jt}. NSAID

40 mglkg HERAGS ol&d FA4 AT &4 RE AFEES
Tt A Ad, gErdAdor fud Y 4 MSEY
A Al o8 dAs HAhEHJoH AHT B A4AES 200
mg/kgol A vehicle = B ZHZb 16%, 42%, 62%= UEMIQITE wbA

gzl durge=e] A F vR BEF §9S UEA Sdu

(Figure 25).

101

x

[}

2 8

° 3 Vehicle

(@)

2 6- e [ MSE (50 mg/kg)

cDEcs e T 3 MSE (100 mg/kg)

o i xx 3 MSE (200 mglkg)

= b ] ..

g 2 ﬁ — Rebam?p!de (100 mg/kg)

O o 3 Rebamipide (200 mg/kg)
0 e

Figure 25. Comparisons of the gastric damage indices in rat models of diclofenac-
induced gastritis. The data shown are the means of gastric damage index induced
by diclofenac. Rats were given MSE at 50, 100, and 200 mg/kg or rebamipide at
100 mg/kg followed by the administration of diclofenac (40 mg/kg). Results are
mean = SEM from six animals per group. *P < 0.05 and **P < 0.01 compared with
vehicle group.
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43. A FZ2E9 H.pylori 72 149 2LdAY &5

ol AgolA MSEZ} oergE T fEFR2d el o3 FEHE
AT SS adHoR AAste adE gRlste A v Al
AFAHoR AT & U Fae Al H. pyloriol  ©]F)
FaEE A Y &4 A T AF8ksd glelA MSES]
29= Felsy. 238 Ay MSEES 50, 100, 200 mg/kge] &ow

- vehicle = Ulv] Y &3S 77 45, 64, 82%
A3k 0., 200 mg/kgAll A FAA F94dS Btk HHH Omeprazole +
clarithromycin FoJ2 vehicle = tin] 9185 &40 55% A = Aok

(Figure 26).

3 Vehicle
3 MSE (50 mg/kg)
[ MSE (100 mg/kg)
I MSE (200 mglkg)
——] X 3 Omeprozole 0.1 mg/kg +

”ﬁﬁﬂ Clarithromycin 10 mg/kg

Ulceration score

Figure 26. Comparisons of ulceration scores in mouse model of H. pylori-induced
gastritis. Gastric damage was scored at four levels according to the degree of
hemorrhage and severity of erosive lesions: 0 = normal appearance, 1 = mild red
spots, 2 = moderate red spots and/or hemorrhage spots, and 3 = marked
hemorrhage spots. Results are mean £ SEM from six animals per group. *P < 0.05
compared with vehicle group.



44. B8 2289 Y Y] £ 229M9 &%

Vehicle MSE (100 mg/kg) MSE (200 mg/kg)

Figure 27. Histological comparison of depth of the gastric mucus between MSE-
treated and water-treated rats after ethanol challenge. Rats were treated with MSE
(100, 200 mg/kg) or water (control group) 30 minutes before oral administration of
pure ethanol (1.5 mL). One hour after the ethanol challenge, rat’s stomach was
taken, sliced and stained with alcian blue dye, which acid mucopolysaccharides
and glycosaminoglycans blue to bluish-green.
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45. %87} F2ge) AN BLIAY &%

A7 12 mm HAZ w290 Fo| AHE W F MSEE vehicledl
=o] 10¢7E Wl wiEHA Aol wWAS #A% Z3t 50, 100, 200
rg/mouse?] £ O0 % MSEE Abx]o] vlE 7% wound half-closure time

(CTso)©] 7+t 53 + 0.1, 5.7 + 0.1, 5.6 + 0.2 day°] Q1 1}, vehicle 9] 7%

o

CTso> 6.9 + 03 day 24 FAHoZ {24 MSEE A3t 9
BAAF SR #gd Aes 4 Al AAAR AAHS
22N 7= Aoz A7 AT CGS-21680 (Adenosine A, subtype
receptor agonist; Montesinos et al., 1997)2 &3t A& 2] CTs 5.2 +
0.13 day=A MSE A3 FAFSATE (Figure 28). ©] A& &34

.

ek
%0
32

MSE’} 5% JAAE 552 M &g FAT
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Percent of Wound Closure (%)
\,

1 3 5 ':' 9 11
Days Post Skin Wound
- Vehicle (0.5% CMC/PBS), 20 ml/mouse x 10, TOP
--# -+ MSE, 200 mg/mouse x 10, TOP
=€ CGS-21680, 10 mg/mouse x 10, TOP

Figure 28. Time course of wound healing in mouse cutaneous injury model. Test
substance was administered topically (TOP) once daily for 10 consecutive days.
MSE at 50 ug/mouse or CGS-21680 at 10 ug/mouse or Vehicle (0.5% CMC/PBS)
administered topically once daily for 10 consecutive days (n=5 per group).
Significant differences are considered compared to vehicle at *P < 0.05.
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46. Bz 2ZE9) Crotonoil® %

75 A 2doNe &5

Ao e MSEQ] 9% &3E 537 ¢8 croton oil =
AR Ades FFs9d. 2 A3 MSEZE fFoEXow HES
A= Aol gRlEon 1 g HwekER ARES HEREY,
duijdEo] g5 Fe He 1 ool (Figure 29). MSEQ]
-3 F9E F3= H. pyloritt o2 A9 QA FASIA ] o8
s AFNeS A FoEA Y o] FdiEe As T
2&SHA B EA7 = w9 T 98 3 os A7EL

=z “410. FEA FEEC] somatostatin TE&A 5ol xA
assay” ZA¥}olA MSE7} somatostatine}e] A 7F5Alo] USS K
T =d, somatostatine  FETY FAAHAGYE oy Hurlp Ay

(Markovics et al., 2011; Dror et al., 2008; Helyes et al., 2006; Pintér et al., 2006).

100

HEE R-LVL (6
= &8 &

&
=]

Ln
L}

{EHR: ma/ka)

®EE

ﬂﬂﬂﬂm

Wehicle Diclofenac Rebamipide 50
(2E) [L00)

MSE

Figure 29. Anti-inflammatory effect of MSE in croton oil-induced ear edema test.
Results are mean + SEM. **P < 0.01 and ***P < 0.001 compared with vehicle

group.
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47. BER} FEE2 JEEY (Formalin Test)ol A9 &%

Zo] AFEH = formalin tests A A5+
A3}

A3+ morphine (30 mg/kg)e] 67%°] X%

Al formalin  test®] phase

50, 100, 200 mg/kg-&-Fel A 18%, 33% 72%°]
B3 53,

Aololq FEa

MSEZ} 200 mg/kgoll A H.¢l A%

wrelh, e

t} AubA o 2 formalin teste] phase 204 UElIUE E5S dE3
¥ T EZolH, phase 1914 2= B3-S pain receptor7t A7

nociceptive pain®]th. o] gt Ay= YA Aoz <4

Jgmeld HAsE BEe MSEl AgAI F dE bsAS
HolFErha & 4 St
Formalin-licking
150
£ 125 T
= Vehicle
2 100 ppl - _
g . W Marphine (30)
[
= 5 T MSE (50)
Z oo L MSE (100)
2 7 * B MSE (200)
&= 25 - B 221
. m (E+9l: mg/kg)

2

Figure 30. Analgesic effect of MSE (50, 100, and 200 mg/kg) in formalin test.
Results are mean + SEM. *P < 0.05 and **P < 0.01 compared with vehicle group.
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4.8. B8A FZE9 CGRP F&A 5|3 %7 Assay o419 &4

CGRP:= 7123t o] 9+4  neuropeptide =4 Y@ oo dHFHFS
72171 AN} bicarbonate WHIE st YAHY BT A4S
YEbAT}. B3k PGI, (prostacycline 1,), PGE; (prostacycline E,), NO2] 3-8
Z7FA 71, 9454 cytokine (TNF-a, IL-18, IL-8) ¥H]Z oJA|A]7] 4L,
acetylcholine2] f-2]& X3t} wehA CGRP tissue assayS &3 MSE”}
CGRP2] agonist & &S sh=A o} Hodrt A2 MSEE 100 ug/mL
s&olM 30 nM hCGRPa ¢l #F2&= 5 hy] 8% +5
(agonist-like positive inotropy of 85%)= M. o™, MSES| ECso 62.4
pglmeQl RS2 et CGRP2] 79~ specific antagonist?] a-CGRPgar=
A A5 MSEZF EHl A §hEol AAlHE=AE Felsiglon
(Lawson et al., 1994), = A3} 94% AA|Ht}) o]9} o AS Ea
MSE7} CGRP &9 agonist=4 Z&3 7lsdo] Aos AT +

AT

100-
80
60
40

204

% Inotropy Relative to
hCGRPa (0.03 M)

10 1(I)0
MSE (p g/mL)

Figure 31. Dose-response curves of MSE in CGRP-specific tissue inotropy assay
(ECsp = 62.4 pg/mL).
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CGRP receptor tissue assayoll 41 2] A WE-§-o] CGRPL] &S F7FA|AA]
EEEFSE 58 4 dvh sHHRE AEd A4S ol&d AF
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Figure 32. CGRP secretion effect from gastric tissue of MSE. Results are mean +
SEM. *P < 0.05 compared with vehicle group.
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4.10. 3z F&E9 Somatostatin 83 5o]& Z3Z Assayo| A9 &4

AN

Somatostatin> ZJ3stAl 9atS odAStY JFAEA x| F33
9l A=E  x4dsk=  neuropeptideo]™, M} bicarbonate] H]E
Fxste] A ne advt e Aew A vk webA MSES
AuRs g4 87| ds gAst7] 9@l somatostatin tissue assayE

333t  (Dennis, 1989; Feniuk et al., 1993). 2§ ZA3} 12.5, 25. 50, 100

pgimée]  &Folx  MSE7F &ZFo]EHox  foletA A wEE
el om, MSES ECsS 25.1pg/mll ZAC R UEhyth o] 24
MSE7} somatostatin =&l A=st= LS & sl USE
g1 4= At

<

S

3 2004

g2

c

S35 1501

S

>

2% 1004

5 8

§2 o

o8

=1

@ 0 .

< 10 100

MSE (p g/mL)

Figure 33. Dose-response curves of MSE in somatostatin-specific tissue
neurogenic twitch assay (ECso = 25.1 ug/mL).
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6. LS-MSE |83t EHx} AR Similarity Analysis a7

27 500 o BhE FETol T FAE BAE 93

SJES R

il

o
ML
il

HAX A7 BAAS sk o]E 98] Ascentis Express Cig(150 mm x 4.6

mm, 5 um) AHS ARESE o, o] FF-2 formic acid 0.1%%} AcCN<
Aol o] 27& Table 93 2ow, o] £7le)A o]z HE LC-
MS chromatogram<> Figure 343} Zt} = & 4 F59 &

?18 50% Hes FEE=E ARSI

Table 9. Optimized mobile phase condition for LC-MS similarity analysis

Formic acid 0.1% Acetonitrile
0 95% 5%
45 30% 70%
46 0% 100%
55 0% 100%
56 95% 5%
70 95% 5%




RT: 0.00 - 70.03
28.36

95 momordica saponin I Compound 2 Compound 1

Bsas
T

v
31.41

Relative Abundance

40,98
6103
4500 5122 51.72 5445 62,98

T
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Figure 34. LC-MS chromatogram of 50% ethanol extract of reference M.
cochinchinensis (MCREF)

Figure 3404 #HAZH ¥3 T AAS WxT F Y= peak 1155
Aesto] similarity analysiss =3 eFaltt. 7414 O = RT 4.39, 5.91, 13.56,

13.87, 19.78, 23.60, 26.96, 28.36, 30.00, 31.41, 35.35% ¢ EAst= IS

!

Adgstaiow, Aed 3] dis] Table 10914 ¢k #e] e s

A& gk
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Table 10. Correlation analysis chart among M. cochichinensis samples from
Vietnam and China.

MCREF| MCV1 | MCV2 | MCV3 | MCV4 | MCV5 | MCV6 | MCV7 | MCV8 | MCC1 | MCC2

MCREF 1

MCV1 (0.884915 1

MCV2 (0.830174 |0.959079 1

MCV3 (0.873628 | 0.948864 | 0.968938 1

MCV4 |0.844439|0.953371 | 0.985729 | 0.992749 1

MCV5 (0.893988 | 0.938697 | 0.946298 | 0.993897 | 0.977145 1

MCV6 |-0.02821 | -0.16522 | -0.15637 | -0.23993 | -0.25278 | -0.2404 1

MCV7 |0.859563 | 0.941866 | 0.973839 | 0.989523 | 0.985289 | 0.98539 | -0.2162 1

MCV8 | 0.85181 | 0.97669 | 0.98125 |0.939746 | 0.955588 |0.917578 | -0.12771 | 0.93953 1

MCC1 |0.876676 | 0.927375|0.961395 [ 0.991155|0.981995 | 0.992 |-0.22562 |0.985744 | 0.924046 1

MCC2 |0.906578 | 0.910222 | 0.891215 | 0.960466 | 0.933115 | 0.980372 | -0.20836 | 0.95675 | 0.855 [0.960795 1

FtAl A3 Reference HHEAFS] 50% olE-& FEE (MCREF)Z
T owdd (MCC2) HEAeh MY frAbeE melew, FHATE
HS o AA 71+ (> 09 AHgst A& HIh (> 0.906). ThE

Al PEET] FUALE 0809 Aol e AT Yol of

o
=
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>
oX,
o
f
9
o
+
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BOBo py oy @1 0 _an vy

MCC2 (B2 SuH4)

Figure 35. LC-MS Chromatograms of 50% ethanol extract of reference M.
cochinchinensis (MCREF), MCC2, and MCV6
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7. BERe] 5% N8 U@ A7

71 2dAe) 54 A% dF TUH AT

oA BEAe B4 A% U@ £AA

EA FEE 9% GCAPel ek VxARE daix} sl

7.1.1. F¥ze] AFE

Lzl Alex: 2 WS Table 119 .

Table 11. Classification and naming of M. cochinchinensis

Classification Naming

Kingdom Plantae Haeckel, 1866 - plants

Subkingdom Viridaeplantae Cavalier-Smith, 1981 - green plants
Phylum Tracheophyta Sinnott, 1935 ex Cavalier-Smith, 1998 - vascular plants
Subphylum Euphyllophytina

Infraphylum Radiatopses, Kenrick & Crane, 1997

Class Magnoliopsida, Brongniart, 1843

Subclass Dilleniidae, Takhtajan, 1967

Superorder Violanae, R. Dahlgren ex Reveal, 1992

Order Cucurbitales, Dumortier, 1829

Family Cucurbitaceae™, Durande, 1782 - cucumber family
Subfamily Cucurbitoideae™

Tribe Joliffieae

Genus Momordica C. Linnaeus, 1753
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[ ]
Lour.: Jodo de Loureiro

A Portuguese Jesuit missionary, paleontologist, physician and botanist (1717-1791).

In 1742 he travelled to Cochinchina, remaining there for 30 years. He became a

specialist in Asian flora and on his return published Flora Cochinchinensis (1790).

Spreng. : Curt Polycarp Joachim Sprengel
A German botanist and physician. (August 3, 1766 - March 15, 1833)
He also made many improvements in the details of both the Linnaean and the natural

systems of classification. The standard botanical author abbreviation Spreng. is applied

to species he described.

7.1.2. Momordica & 2]& ZA}

1) Momordica & 41 & AT%E

Scheme 3< Momordica & 21 &9 Q7ML 2ZHEH A3 FADA

o

-

ol
K

}al, ©]& maximum likelihood FAIW o= Hest A3 FHE=

d

el dendrogram ©] t.
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Scheme 3. Maximum likelihood tree for Momordica obtained from combined

plastid, nuclear and mitochondrial sequence data (Schaefer and Renner, 2010)

] -5+ (Historical biogeography)

2) Y4t

el = dendrogram O &

AWAE

=i
=

]

ESPN
hon |

Momordica

T
T

Scheme 4

=9

} species

3
pul

Eobrlob o4 74

el
=

o] % oo}

ﬁ}jﬂ

g

w A2
\! =5

_91_

AT} (Table 12).



M. camerounensis
M. jeffreyana
M.’spec. nov. HS538
M. enneaphylia

M. peteri

M. rostrata

M. trifofiolata .

M. cardiospermoides
M. littorea

% dissecta

gilgiana

ES

/i
Jarkeana B
lochinchinensis
phaeroidea
jacrophylla
lenticulata
uringarii

A (0O Sifa o0

dioica
repens,
corymbifera
prerocarpa

wda

pec. nov. HS590
pec. nov. HS438
tiesiorum
anigosantha

n
S
5|
i

NSNS SIS SN S
]
3]

M. angustisepala
M. henriquesii

M. boivinii

M. humitis

M. kirkii .

M. cymbalaria
HS436

M. mossambica

M. cabrae

M. calantha i
Baijiania borneensis
Baijiania yunnhanensis
Thiadiantha nudifiora
Thladiantha pustulata
Thiadiantha cordifolia
Gerrardanthus grandiflorus
Bolbostemma paniculatum

I East and Southeast Asia Central Africa
West Asia West Africa
B East and Northeast Africa Il Southern Africa
Ml 2!l Africa

Scheme 4. The historical biogeography of Momordica inferred on the preferred
maximum likelihood tree under maximum likelihood optimization (Schaefer and
Renner, 2010)

_92_



Table 12. Momordica species originated from Asia

Genus Distribution Species
Momordica East & Southeast Asia . clarkeana
. cachinchinensis
. sphaeroidea
. macrophylla
. denticulata
. suringarii
. laotica
. subangulata
. denudata
. renigera
. dioica

West Asia

E4E4E4E4EAE4AE4E4 Y

7.1.3. Asia X o] B ¥+ specieso] tig 24 AR HY

1) <A A= |

Momordica & 5 ©oFAlo} Ao ®3xs}al 9l& species THE HS
AZYRP o ® Ao, o]E FEFdte] AR ARESISITE (Schaefer
and Renner, 2010). 7L ] A& g Fo] o}x g} A Joja 3| AR

1=}

Eu)/& 5 A o] EAE T} (Scheme 5 & Table 13).
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86

95

67
100

8l

100

—— M syringarii 480 Thailand

96| M macrophylla 159 P R. China
00" M macrophyila 157 P.R. China

cochinchinensis 154 P R. China
4 —|M cochinchinensis 153 P. R. China

M cochinchinensis 21 P. R. China
cochinchinensis 7 P. R. China
M sphaeroidea 306 Papua New Guinea
M sphaeroidea 437 Australia
M sphaeroidea 278 Philippines

renigera 279 India
liculata 19 Malaysia

M dioica 20 Srilanka
f denudata 384 Srilanka
cf. dicica 277 Sri Lanka

81

M subangulata 33 Sumatra
M subangi;!ata 161 P R. China
M subangulata 165 P R. China

100

M Ilgotica 156 Thailand

- M clarkeana 383 Borneo
95 100' M clarkeana 250 Borneo

99— s trifolila 83 Ambon

M
100 100.—"0!4

100 l—— y cissoides 391 Sierra Leore

M gilgiana 76 Gabon

8;5 M pterocarpa 15 Kenya
80 M pterocarpa 571 Uganda
26 M nt rvinn B4R Ton-oania

rdica

100

100

100

00 T0O T s boivinii 584 Namibia
100 " M sessilifolia 55 Emli_opia

efqala

larantia_44

araniia s44

a0 W charantia 24 oul
M charantia 322 Nigeria

M charantia 596 Hawaii

M ang is 53 MNamibia
M Involucrata 28 Republic South Africa
M balsamina 29 Namibia
100 bal Ina 1 Senegal
M balsamina 583 Wigeria
M bﬁ%mj‘m 309 Australia
| M welwitschii 591 MNamibia

100]

T00 “— M welwitschii 27 Namibia
a5 93 M foetida 231 Tanzania
an 99 M foetida 77 Fritrea

Scheme 5. Momordica species from Asia geographic origin
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Table 13. Extraction and summary: Momordica species from Asia geographic

origin
Nation Species
Korea M. charantia
China M. cochinchinensis
M. macrophylla
M. subangulata
India M. renigera
Indonesia M. trofolia (Ambon)
M. denticulata (Borneo)
M. clarkeana (Borneo)
M. subangulata (Sumatra)
Malaysia M. denticulata
Philippines M. sphaeroidea
Papua New Guinea M. sphaeroidea
Sri Lanka M. denudata
M. dioica
Thailand M. charantia
M. laoitca
M. suringarii
2) <A A= 11

TROPICOS dlolgH]o]=ell A F=o] AAdte AE5d ARE
F=39ed, FH= FL Momordica®]  familyS!l  Cucurbitaceae =
AEsklal = ol Momordica & =58 AT § o8 AE=

%3+t (Figure 36 & Table 14).

* TROPICOS® was originally created for internal research but has since been
made available to the world’s scientific community. All of the nomenclatural,
bibliographic, and specimen data accumulated in MBG’s electronic databases
during the past 25 years are publicly available here. This system has over one

million scientific names and 3.5 million specimen records.
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TRORPICOS Flora of China Checklist Project

Lonvolvulaceas A (S Ty AR T RIS e e Ty e T T s
Coriariaceae Lagenaria siceraria var. microcarpa (Naudin) H. Hara
Cornaceas Lagenaria sicergria vat. siceraria

Crassulaceae Lufin acutangula (L) Roxb,

Crypteroniaceas Lufla cplindrica M. Roem,

Cucurhitaceae Momordica charanfia L.

Cupressaceae Iomordica cochinchinensis (Lour) Spreng
Cyatheaceae Ifomordica dicica Foxb. ex Willd.

Cycadaceas Momerdica subangulafa Blume

Cynomariaceas Mukia javanica (Wig) C. Jeffrer
Cyperaceas It maderaspatana (L) M. Boem

Figure 36. Momordica species in genus of Cucurbitaceae (TROPICOS database)

Table 14. Extraction and summary: Momordica species of Cucurbitaceae
inhabiting in China (TROPICQOS database)

Family Genus Species

Cucurbitaceae M. charantia L.
M. cochinchinensis (Lour.) Spreng
M. dioica Roxb. Ex Willd.

M. subangulata Blume

3) =4 A= 11

Germplasm Resources Information Network (GRIN) Hlo]E{#o] == w] =
TF5 2kl National Genetic Resources Programe] &2 ZA|Al 46,000

of T A7l 42, economic plantsel] ik kg FE HoUr} o]

rlr

A2 ZFE Momordica & A& 5 Ao} Ao #E FHoE HAES

FE3to] AF=E AFE-SFSIT (Figure 37 & Table 15).
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Table 15. Extraction and summary: Momordica species as an economic plants in
Asia

Distribution Species
Asia - Temperate . balsamina L.
. charantia L.
. charantia subsp. charantia
. cochinchinensis (Lour.) Spreng.
Asia - Tropical . balsamina L.
. charantia L.

. charantia subsp. Charantia
. cochinchinensis (Lour.) Spreng.

. cymbalaria Hook. f.

L £ £ £ £ £/ £ L £

. dioica Roxb. ex Willd

4) A AR IV

India National Bureau of Plant Genetic Resourcesol|A] st 25 =
Momordica <o tjgh =pAgE A3} Momordica species®] India U]
geographical distribution 2 ecological A5 Fo] U 4009 o]
Az =AY A8oltl (Joseph, 2004). L F AFA|7} ofAlolm EHol H

species THS FE3Fo] A= AFE3FS T (Figure 38 & Table 16).
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Annexure -1
Species representation of the genus Momordica in various
Herbaria/Genebanks around the world.
SN Country/Herbaria/Genebank  Species / A Source Nao. of
Country  specics
I Virtual herbarium. Cayman M. charantia var. Asiatic One
Islands uhbreviata
2 Argentinia M. charamiia Asiatic One
3 Peru M charaniia Asiatic Two
M balsamina African
4 Amazonas. Manaus M charaniia Asiatic One
5 Rangladesh National A divica Asiatic Three
Herbarium. Dhaka M cochinchinensis
VM charantia (cult.)
V. charanria, var
muricata
6 Forest Rescarch Instituts of Y charantia Asiatic Four
Malaysia. Kaulalampun M clurkearna King.
M subangulata
M cochinchinensis
Natural History Museum. M charantia Asiatic One
Sevehe
& Philippmes M cochinchinensis Asiatic Two
M charantio
G Institute of lamaica. lamaica A chorantio Asiatic Two
A balsaming Adrican
10 South Pacific regional M charaniia var. Asiatic One
Herbarium. Suva. Fiji ahbreviata
11 Bolus Herbarium, University M. balsaming African Eight
of Cape Town. South Alrica M havinii African
Kalkata hidia M halsamina Asiatic Eleven
M. divica Aisatic
\. cochinchinensis Philippine
M subangulata Malaysian
W denudata 8ri Lankan
M remigera Burmese
M fuetida African
M moekarra Abyssinian
M acuminata Borneo
M. clarkeana Malaysian

Figure 38. Momordica species in Herbaria around the world

Table 16. Extraction and summary: Momordica species having an apparent habitat

(national) in Asia

N

ation

Species

Burma or Myanma

M.

rengera

Indonesia (Borneo)

M.

acuminata

Malaysia

M.
M.

clarkeana

subangulata

Philippine

M.

cochinchinensis

Sri Lanka

M.

denudata
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7.1.4. Synonyms

Aa7tA F=dte] 22 F5 oA olH(EHN)ol U FE°

sHeleo] Faskolrh o5 98 4lF=7F %S TRIPICOS Ho|EHo]~E

&3l Momordica species®] synonyms £ F%3}9] M. cochinchinensis 2} M.

subangulata 7} o™ o] A& ISt (Figure 39).

M. cochinchinensis

Momordica cochinchinensis (Lour.) Spreng.

Details | Synonyms (4] | References (1) | Specimens (1) | Chromosome Counts (1) |

e Mormordica macrophylla Gage

o @ Flora of China Editorial Committee, Addendurn, 2007.
e Mormordica rmelonifiors Hand. -Mazz,

o @ Flora of China Editorial Committee, Addendum, 2007.
e Mormordica rmixta Roxb,

o] @ Flora of China Editorial Committee, Addendurn, 2007.
e Muriciz cochinchinensis Lour,

o @ Flora of China Editorial Committee, Addendum, 2007.

Fl

Fl.

Fl.

Fl.

. China ,Checklist Addendurn.

China ,Checklist Addendurm.

China ,Checklist Addendurn.

China ,Checklist Addendurm.

M. subangulata

Momordica subangulata Blume

Details | Synonyms (2) | References (1) |

e Mormordics eberhardtil Gagnep.

e Momordics laotica Gagnep.,

o E;l Flora of China Editorial Committee, Addendum, 2007, Fl. China ,Checklist Addendum.

o E;l Flora of China Editorial Committee, Addendum, 2007, Fl. China ,Checklist Addendum.

Figure 39. Synonyms of Momordica species
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7.1.5. Momordica cochinchinensis S& 218 XA} W9 AA

1) opAok AdelA B9 B FETH 2 AR (HolAo} Ao A9

species

N

].x]— AF

o] alphabet =02 A &]3a}
Gholl XA T

o ¢}

32

2~

4=
=

Al %Q.

Momordica &

Il

5ttt (Table 17). A E+=

.

o, =¥} (M. cochinchinensis):

Table 17. Classification of Momordica species by habitats

Species Country
M. cochinchinensis (= M. macrophylla) China, Asia, Philippines
M. acuminata Indonesia
M. balsamina China, India
M. charantia Korea, China, Asia
M. clarkeana Indonesia, Malaysia
M. denticulata Malaysia, Indonesia
M. denudata Sri Lanka
M. dioica Sri Lanka, China
M. renigera India, Myanmar
M. sphaeroidea Philippines, Papua New Guinea
M. subangulata (= M. laotica) China, Malaysia, Indonesia Thailand
M. suringarii Thailand
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2) ZA} A9 species

Table 179 9= A8 F A4 A Ho] ==

o\
rlo

F3) A @4etel AQaAYT, o5 Fr

4 Ale]stiTh (Table 18. Group I).

mgkel BN AAste] FF Qo] Teloluh GoPelA

A7} Vbl westh FuE X A

HESdA Fhigonz =

@9t sk

t}e8- 2= M. charantia, M.

zZ7A9] A3, dendrogram Al %%

T L FEHEA AmT 2AL

Table 18. The excluded Momordica spices from the research subject and the

reasons

| AHEE HEAE T
AL AYS FEy HMEY AY
balsaminae] 7 $+= 414 A&

3t7] % 3FAt} (Table 18. Group II).

o]t} Cochin china7} o}y
2 el ARgE HEARE

S Aof, =,

-

o

e

e

=
-

ol Al ME Aol gt species®E ©]

Group AlQ] o]+

Species

I China 2 Cochin china

ojele] A el A4t

M. acuminata (Indonesia)

M. clarkeana (Indonesia, Malaysia)

M. denticulata (Malaysia, Indonesia)

M. denudata (Sri Lanka)

M. renigera (India, Myanma)

M. sphaeroidea (Philippines, Papua New
Guinea)

M. suringarii (Thailand)

I Likelihood7} #}+o] &t

M. charantia

M. balsamina
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i
R
)

Table 17¢} Table 18 2R E H= AHd A8=2

2
ot

BN
_‘>L
il

[t
=
)

(Table 19).

}sk M. cochinchinensis, M. subangulata, M. dioica ©I

5131, M. charantia, M. balsamina (Group I1)°]

vpep ol Aol seed of FEYSFAQL beddh AIwhS

Table 19. The final Momordica species for research subject

N

Species

kA& ZAF (Group 1)

M. cochinchinensis
M. subangulata
M. dioica

e ZA} (Group I1)

M. charantia
M. balsamina

i
" B
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7.1.6. M. cochinchinensis @ A} & 2]& 5 F XA}

1) A ZA

1-1) M. cochinchinensis (B8 x})

Table 20. Information about M. cochinchinensis

Name Momordica cochinchinensis
=7
gac (in Vietnamese)
AREL |, mubigguo (in Chinese)
Baby Jackfruit, Spiny Bitter Gourd, Sweet Gourd, or Cochinchin Gourd
(common name)

Distribution Grown widely in Southeast Asia, as well as China and Japan

Use The powder is indicated to “promote the subsidence of nodulation and
swelling, combat poisons and cure sores” and is orally consumed for
the treatment of sores and inflammatory swellings, mastitis, scrofula,
haemorrhoids, anal fistula, chronic eczema, neurodermatitis and scalds”
(Pharmacopoeia of the People’s Republic of China, 1997).

Substances Chondrillasterol, Columbin, Hemsloside MA-1, 6'-Methylmomordin I,
Momorcochin  Momordica saponin I, Momordica saponin I,
Momordicine Ill, Momordin I, Momordin IC, Momordin ID,
Momordin 1E, Momordin 1IA, Momordin [IB, Momordin IIC,
Momordin 11D, Momordin 1lE, Momordin Ill, Nardol, Vergatic acid
(Tradimed)

Figure
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1-2) M. subangulata Blume

Table 21. Information about M. subangulata Blume

Name Ao e mu bie (in Chinese)
Momordica subangulata Blume
peria katak, kambas
Bitter gourd (common name)
Distribution Guangdong; Guangxi; Guizhou; Yunnan
Use Being eaten as vegetable and is believed can help to lower the blood
pressure and cure diabetic.
Figure
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1-3) M. dioica

Table 22. Information about M. dioica

Name Yun nan mu bie (in Chinese)
Momordica dioica
Teasle Gourd, Spine gourd
Kakrol, Kankro, Kartoli, Kantoli, Kantola or Kantroli

Distribution A native plant of the Indian sub-continent, Yunnan

Substances a-spinasterol octadecanonate, a-spinasterol-3-O-f-D-glucopyranoside,
3-0O-p-D--glucuronopyranosy! gypsogenin, 3-O-4-D-glucopyranosyl
gypsogenin, 3-O-4-D--glucopyranosyl hederagenin

Figure & _
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1-4) Seed Length & Width A&

Table 23. Morphology of Group | species

Species Mean length (mm) Mean width (mm)
M. cochinchinensis 20~ 30 5
20~30
M. subangulata 9~10 7
M. dioica 6~7 7

2) = =A} (Group 1)

1) M. charantia (95%)

Figure 40. Morphology of M. charantia

2) M. balsamina
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7.1.7. Momordica cochinchinensis @ A} & 2|8 XA A8

Momordica L. 2] Likelihood 75X A}= (Schaefer and Renner, 2010)&
7| 9o. 2 3] TRIPICOS, GRIN, Pubmed, Tradimed ¢} 7]E} =i %
eIyl 27 5& HAAM3 A3} China 2 Cochinchinaol F2 A 2lah=
Momordica & 2]&-2 5 & (M. balsamina, M. charantia, M. cochinchinensis,

M. dioica % M. subangulata)d S <18} T}

I % H¥AR (M. cochinchinensis)E  Xg3d FAMEVE ES M

w
oy
o
QD
>
«Q
=
)
QD
)
<
=
S
o
QD
=
=
rot
0%
2
ol
i
Hel
=)
%
>
>
o
£
-
o,
o,
e

Pubmed Q1 =&, I F2 Tk R 55 AN A, B

Az A 7Es 5 gon, 97 Aokl Ex= 7] (Length)=

ol Lol ek, T ofd %W dI¥ =7 ARIA X M. dioica,

H
o

M. subangulata ©] =7]%= M. cochinchinensis =7]2] <F 30 ~ 50 %
Ao 1Esel glol, BEAE PHlEAL GCAP & sk d oA
FAFS T 85w 42 §ls A d73HT.

Group Il9] 43k 2 & (M. balsamina, M. charantia)®] 74-$-+= & ej =1
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TASHE p-carotene L FHFo] FE WU EFH 53] Gac olflol= p-
carotene 3 7F olHE HIEHUIES 93 Gacel NS AT F=
Aol A iR o] o] A glvy 53], &4 Hai Duong |9 1
AAbeFol Bk =7 A daks Wk A fe dEE wad, 1

Aoe tet 2o

Table 24. The gross output of Gac fruit in Hai Duong region, Vietnam (KOTRA
report)

Year 2007 2008

The weights of Gac fruit 110,000 tons 250,000 tons

% An average gac fruit weighing 1 kg yields approximately 190g of fruit pulp and

130 g of seeds

b digrE Ageke] RS 9dld= WEY Hai Duong AF

2a48 FEete ol festiy wuEn. Fum dolH=
¥

- 109 - ] ==



7.2. 9J5(M. charantia) Y] Momordica saponin | EA] fFo g A+

L zto]l 8k Momordica cochichinensis Spr. (Cucurbitaceae)® L
T4 AJ <1 momordica saponin | (MS )< Iwamoto 5©¢| 3], *+271H<S
sF o, o] A2 Tradimed DB (http://www.tradimed.co.kr) = =3

Al el BEAe] F4 AE 2 a9 tE FlAe ok
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Figure 42. Pattern chromatograms of MSE, M. charantia, and Spiking
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Figure 43. Overlay chromatogram of MSE, M. charantia & Spiking

(Red: M. charantia, Blue: MSE, Purple: spiking)

UPLC pattern % spiking =4 2}
AE

Aow FAHgoy, wrh FAH

Ry

Agstgon, A oelgt P}
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Figure 44. LC-MS SIM of MSE and M. charantia

MS 1] accurate molecular weight= 1672.7°]t}. MSE®] HPLC pattern 2
SIM ZAZ}ZHE MS | peak= 25.8 =74l [M+Na]'e] FHZ AEH+

AL oS 0% EdE olF FEES Y% A3 258115
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FZ 2= MSIo] EA1514] 488 A sHe sl
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8. 2 258 BAY Bauold AT

A5 oJoFE W A& A¥ Momordica saponin 12 HFS F43}7]
913 A 7]7]= UPLC (Waters, USA)= Z A3t UPLC B4 %719
gHe 98l ol s/ pH, buffere] £, buffer Wl &7 =4S A4t
AES S8tk 1 A3 0.2% QA4F 8N} acetonitrile S 6:4 (VIV)

o=

o SN, WA 2wl

Validation Ak o

A5 SEAEH -
Eo]4

- &l + a3

- =95 + 2.0 ol

- A + 1.5 o]a}
A4 + 0.999 ©]4
H 9 + 23}
73 %1 (RSD) + 2.0% o3}
44 (RSD)

- Repeatability + 2.0% o] 3}

- int. precision + 2.0% o]3}

- Reproducibility +) 2.0% ©°|3}
g A - A
@%@ﬂ - EPN




MSES] E41e] tjat Melo]d Aui obzlgh 2l
8.1 Eo]A (Specificity)
obzfel ANRATE B3 e, EE W 34 g9 Alelo] 4ol
Ree FASAT wepd o AW Solgel FuFAn
A= At
Table 26. The result of standard solution in specificity test
Peaks Inj.1 | Inj.2 Inj. 3 Inj. 4 Inj.5 | Mean | %RSD
RT 3.12 3.12 3.12 3.12 3.11 3.11 0.014
H 2 15067 | 15049 | 15068 | 15066 | 15191 | 15088 | 0.384
ol ETF 15464 | 15474 | 15421 | 15385 | 15294 | 15408 | 0.472
oA 1.05 | 1.05 | 1.04 | 1.04 | 1.04 | 1.04 | 0525
AR | e | 8l | jlE | jle | Rl | fle | Sl
Table 27. The result of testing solution in specificity test
Peaks Inj.1 | Inj.2 Inj. 3 Inj. 4 Inj. 5 Mean | %RSD
RT 3.11 3.11 3.11 3.11 3.11 3.11 0.014
Gl 16645 | 16723 | 16629 | 16728 | 16736 | 16692 | 0.305
ol ETF 15469 | 15488 | 15572 | 15450 | 15442 | 15484 | 0.337
oA 1.03 1.04 1.03 1.04 1.03 1.03 0.530
Rkt oy 2.41 2.44 2.51 2.45 2.46 2.45 1.486
AR | Sl | 8l | 8le | sle | 8l | 8l | 8l
J—'! 2-1
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Figure 45. UPLC Chromatogram of MSE

Table 28. The result of purity test by PDA

Purity Angle

0.90

Purity Threshold

1.08

Table 29. Summary of the results in specificity test

Acceptance
No. Parameter o Observation
criteria
1 Al W EFF 939 RT 29~33 3.11
2 Aol W EFE v =e] o]2¢s | 2000 ©]% 15484
3 AN Wl BFF v A 1.5 o]3t 1.03
4 ANl BFF A9 A AR | A /= A el
5 AN U 2F 939 2dE 2.0 o] 2.45
6 AN ) EFEE I 29 Purity Angle < Threshold | 0.90 < 1.08
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8.2 XA (Linearity)

otefo] AlAAHAE T3 EEAY AHAAE AWAST= 0999
oo yeht JlEd Agsger, ¥4 Jsd W ¥a
W& %RSD7} 2.0 ©]321 4.0 ~ 50.0 wg/mL ©] St} wEbA] o] EAHE
Solxdo] u Hickn wekd
Table 30. The result of standard solution in linearity test
Al gk | 050% | 0.75% |1.00% | 1.50% | 1.75% | 2.00% | 250% | 417% | 6.25%
FEE o=

(il 4.0 6.0 80 | 120 14.0 16.0 20.0 334 50.0
Inj. 1 4262 | 6329 | 8504 | 12759 | 15093 | 17011 | 21133 | 36173 | 54347
Inj. 2 4239 | 6447 | 8385 | 12705 | 14931 | 17004 | 21155 | 35855 | 54172
Inj. 3 4244 | 6317 | 8454 | 12823 | 15074 | 16859 | 21136 | 36073 | 54187
Inj. 4 4141 | 6325 | 8451 | 12896 | 14988 | 16923 | 21045 | 36030 | 53962
Inj. 5 4164 | 6371 | 8371 | 12806 | 15039 | 16998 | 21152 | 36131 | 53925
Mean 42100 | 6357.8 |8433.0| 12797.8 | 15025.0 | 16959.0 | 21124.2 | 36052.4 | 54118.6
%RSD 1.28 085 | 065 | 056 0.44 0.39 021 0.34 0.32
RF 10525 | 1059.6 |1054.1| 10665 | 10732 | 1059.9 | 10562 | 1080.7 | 1082.4

Range A4 4.0 ~50.0

Ave. (RF) 1065.0

%RSD (RF) 0.0106

R? 0.9999
2 A4 Area = 1086 * Conc. (ug/mL) — 258.23
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Figure 46. Linearity graph of standard (Momordica saponin I)

Table 31. Summary of the results in linearity test

- 118 -

No. Parameter Acceptance criteria Observation
1 Fw A g A 0.999 °]’ 0.9999
2 FFo AA WY - 4.0 ~ 50.0 (xg/mL)
3 Wl Wl 92 WA RSD 2.0 o]3} <128
2 A 2T




8.3. &4 (Accuracy)

AAAR, 7+ 35Ee RSDE 2.0% olstel™, Zb F oA e

grge B JF Agasith A W BFA FEd A
4ol Aee F BR A} 2 WwelN At 1em

Table 32. The result of standard solution in accuracy test

- 119 -

wir?ﬁ_t) 8.0 14.0 20.0 144 15.84 8.52 8.76
Inj. 1 8451 14856 20934 15023 16711 9172 9487
Inj. 2 8472 14991 20882 15006 16844 9027 9493
Inj. 3 8318 15006 20953 15031 16693 9220 9576
Inj. 4 8328 14999 21141 14917 16673 9189 9544
Inj. 5 8369 15103 21121 15043 16749 0113 9491
Mean 8387.6 14991 210062 | 15004 16734 | 91442 9518.2

C(jl';}‘r:fltjd 7.96 14.04 19.58 14.05 15.65 8.66 9.00
9%6Recovery 99.5 100.3 97.9 97.3 98.8 1016 1028
Ave. (YoRecovery) 99.7
%RSD (%Recovery) 1.97
.__;rxﬁ-! _'-.‘I.'Z _ -|_-.



Table 33. The result of testing solution in accuracy test - spiking (7 2}:3 =0 =

1:1 (viv))
AEsE AN +80 =5 AN +140 % AN +20.0
Sample
ng/mL ng/mL ng/mL
Ay g
(ug/mL) 9.0 15.5 21.4
# 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3
Caleulated | 7 o5 | g0 | 797 | 1412 |1407| 1418 | 1970 | 19.77 | 19.70
(«g/mL)
Inj. 1 8883 8946 9032 15777 |15665| 15696 | 21850 | 21753 | 21810
Inj. 2 8887 8907 8988 15792 |15830| 15652 | 21899 | 21770 | 21806
Inj. 3 8817 8876 8949 15642 |15656| 15605 | 21775 | 21910 | 21793
Mean 8862 8910 8990 15737 |15717| 15651 | 21841 | 21811 | 21803
Calculated | o ) | g44 | 852 | 1473 |1471| 1465 | 2035 | 2032 | 2031
(ug/mL)
%Recovery [99.04| 99.29 | 100.38 | 99.43 |99.49| 98.70 99.02 98.73 98.85
Ave. (Y%oRecovery) 99.22
%RSD (%Recovery) 0.53
Table 34. The result of testing solution in accuracy test — addition
Sample AE 7 FoE 29 IEE A
Added Conc. |\ o | 525 | 570 | 580 | o | 275 | 370 | 580 | o 275 | 370 | 580
(ug/mL)
Inj. 1 9569 | 12455 | 13396 | 15792 | 16660 | 19573 | 20767 | 23087 | 23032 | 26037 | 27038 | 20326
Inj. 2 9539 | 12457 | 13552 | 15660 | 16625 | 19677 | 20690 | 22048 | 23100 | 25051 | 27168 | 20177
Inj. 3 9403 | 12449 | 13444 | 15699 | 16602 | 19699 | 20818 | 23085 | 22889 | 26063 | 26961 | 29249
Mean 9504 | 12454 | 13464 | 15717 | 16629 | 19650 | 20758 | 23040 | 23007 | 26017 | 27056 | 29251
Calculated | o oo | 1171 | 1064 | 1471 | 1555 | 1833 | 1935 | 2145 | 21.42 | 2419 | 2515 | 27.17
(ug/mL)
%Recovery 988 | 986 | 986 1011 | 1028 | 1018 1008 | 1008 | 99.1
Ave. (YoRecovery) 100.3
%RSD (%Recovery) 1.53
-":rxﬁ-! _'q.:-' ik
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Table 35.

Summary of results in accuracy test

No. Parameter Acceptance criteria Observation
1 ®T 3E& %RSD 2.0 o]} 1.97
2 A U 3]5E %RSD (Spiking) 2.0 o]3} 0.53
3 A U 3]4E %RSD (Addition) 2.0 o]3} 1.53
8.4 A (Precision)
1) Repeatability
ANdAx, 7+ AYAS %RSDE 2.0% olstolrgE EEF  7]Fo

Agste. 2R o RAME Fuyel 9l

|

23t ERSly

sl

o

P
T

i
J

Table 36. The result of injection repeatability - 100% standard solution (14.0
1g/mL) (Ten times injection)

Inj. # 1 2 3 4 5 6 7 8 9 10
™A 14911 | 14924 | 14910 | 14978 | 14947 | 14954 | 14953 | 15019 | 14883 | 14896
o] 2k~ | 15310 | 15333 | 15411 | 15340 | 15424 | 15488 | 15417 | 15337 | 15414 | 15386
o2 A 1.04 | 1.04 | 1.05 1.04 1.05 104 | 104 | 1.04 | 1.04 1.04
Calculated | 1557 | 1308 | 1397 | 1408 | 1400 | 1401 | 1401 | 1407 | 13.94 | 13.95
(ug/mL)

%Recovery | 99.8 | 99.9 | 99.8 | 1002 | 100.0 | 100.1 | 100.0 | 100.5 | 996 | 99.7

Ave. (YoRecovery) 14937.5

%RSD (%Recovery) 0.275

Ave. (°] E ) 15386

Ave. (13 A) 1.042

Ave. (YoRecovery) 99.9

%RSD (%Recovery) 0.271
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Table 37. The result of method repeatability - 100% standard solution (800 xg/mL)
(After making 6 samples, five times inject.)

S 2008-10-16
A A Lab 1
7171 UPLC LS1
a4 ACQUITY UPLC® BEH C18 1.7 um
S Al KWS
Vial # 1 2 3 4 5 6
Conc. (ug/mL) 802.8 804.2 797.6 802.0 802.8 796.4
Inj. 1 16439 16348 16326 16441 16302 16418
Inj. 2 16296 16255 16205 16332 16312 16287
Inj. 3 16385 16348 16233 16525 16326 16300
Inj. 4 16318 16310 16359 16448 16345 16399
Inj. 5 16401 16299 16202 16544 16259 16209
Mean 16350 16314 16265 16458 16309 16323
% Assay 1.81 1.81 1.82 1.83 1.81 1.82
o] 2k
(in. 3) 15306 15399 15331 15313 15341 15284
qﬂ’fw’ 1.03 1.04 1.03 1.04 1.04 1.03
(inj. 3)
8%
. 2.38 2.49 2.52 2.43 2.43 2.46
(inj. 3)
Ave. (Y%Assay) 1.82
%RSD (%Assay) 0.47
Ave. (0] 2) 15329
Ave. (13 4) 1.04
Ave. (2]%) 2.45
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2) Reproducibility

Table 38. The result of injection reproducibility - 100% standard solution (14.0

#g/mL) (Ten times injection)

Inj. # 1 2 3 4 5 6 7 8 9 10
H A 17056 | 17078 | 17125 | 16712 | 16556 | 16701 | 16881 | 16637 | 16763 | 16657
o] =t 15109 | 14921 | 14876 | 14864 | 15039 | 14886 | 14758 | 14982 | 14812 | 14968
o) 2 A 099 | 098 | 0.99 | 0.99 | 0.98 | 098 | 099 | 1.00 | 0.99 | 0.99

Ave. (1 4] 16817

%RSD (% %) 1.22

Ave. (o] &) 14922

Ave. (W17 4) 0.99

Table 39. The result of method reproducibility. 100% standard solution (800 ug/mL)
(After making 6 samples, five times injection)

s 2008-10-21
A Lab 2
71 7] UPLC NP1
e ACQUITY UPLC® BEH C18 1.7 um
A A JKW
Vial # 1 2 3 4 5 6
Conc. (ug/mL) 802.8 804.2 797.6 802.0 802.8 796.4
Inj. 1 19210 19291 19565 18877 18820 19010
Inj. 2 18826 18901 19347 19133 18995 18768
Inj. 3 19183 19339 19031 19044 19020 18961
Inj. 4 19095 18827 18931 18598 19468 19129
Inj. 5 19071 188000 19085 19088 19170 18867
Mean 19077 19032 19192 18948 19095 18947
% Assay 1.88 1.87 1.90 1.87 1.88 1.88
o] (inj. 3) | 14705 14526 14656 14948 15063 14874
A (inj. 3) 0.98 0.98 0.97 0.98 0.98 0.99
w85 (inj. 3) 2.53 2.30 2.30 2.26 2.27 2.28
Ave. (%Assay) 1.88
%RSD (%Assay) 0.64
Ave. (O] ETF) 14795
Ave. (T A) 0.98
Ave. (F2]%5) 2.32
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Table 40.

Cumulative Results

%Assay #1 #2 #3 #4 #5 #6
Lab 1 1.81 181 1.82 1.83 181 1.82
Lab 2 1.88 1.87 1.90 1.87 1.88 1.88

Cumulative Ave. (%Assay) 1.85
Cumulative %RSD (%Assay) 1.91
Table 41. Summary of the results in precision test
No. Parameter Acce_:pta}nce Observation
criteria
Repeatability % Injection®] %RSD 2.0 °]3} 0.27
. Repeatability = %Assay2] %RSD 2.0 o]3} 0.47
Reproducibility
2.0 o]3} 1.22
2 % %lnjection®] %RSD
Reproducibility = %Assay2] %RSD 2.0 o]&} 0.64
3 7} %Assay2] cumulative %RSD 2.0 °o]&} 1.91
] l
1
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Table 42. Summary of results in validation for analytical method

FEEY FF BAHY 5o, A
(Table 42). 12]B2 ¥ A Ho

FFAEel AHgslel At waE,

Al

]

Analytical Content Acceptance criteria Results
gl MSE 22l 2l
Sol4d | &% > 2 2.45
oA <15 1.03
2473 R*>0.999 0.9999
Hl (ug/mL) Range of Standard 4.0~50.0
5 Spiking %RSD of % Recovery 0.53%
°7 % | Addition <2.0% 1.53%
. Injection 0.27%
Repeatability
Method 0.47%
A | Injection %RSD < 2.0% 1.22%
Reproducibility
Method 0.64%
Cumulative 1.91%
A&
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gysogenin-3-0-4-D-galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-5-D-
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Abstract

Momordicae cochichinensis Seed Extract as a Therapeutic Agent

for Acute & Chronic Gastritis and Its Constituents

Jung, Kiwon

College of Pharmacy (Pharmacognosy)
The Graduate School

Seoul National University

The gastric mucosa is the mucous membrane layer that protects the stomach
against harsh acidic conditions. A mounting body of research has shown that this
protective layer can be damaged by various factors, including excessive alcohol
consumption, use of non-steroidal anti-inflammatory drugs (NSAIDs), exposure to
Helicobacter pylori, disturbance of microcirculation of gastric mucosa, and stress-
induced hypotension. The damaged mucosal layer becomes susceptible to
inflammation, such as flare, hemorrhage, and edema, which ultimately results in
ulceration in the stomach.

Over the past decades, H, receptor antagonists and proton pump inhibitors
(PPIs), which prevent the secretion of gastric acid, have been used for the treatment
of gastric ulcer. However, these drugs have a severe drawback of frequent relapse
upon the cessation of administration. Recently, a novel class of drugs, known as
mucosal protective agents, such as rebamipide, polaprezinc, and sofalcone, has
been introduced to clinical practices. Unlike the H, receptor antagonists and PPIs,
the mucosal protective drugs can promote the regeneration of the mucosal tissue to

ensure protection against the recurrence of gastritis. However, the. mucosal
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protective drugs’ clinical value is limited due to the requirement of high dose and
slow onset. Many attempts have been made to obtain a novel class drug with
improved therapeutic efficacy and safety.

In this study, to develop a new herbal gastroprotective agent, we referred a
variety of references, for example traditional Chinese medicine archives, journal
papers, commercial DBs, and consultants’ opinions so that we chose 15 candidates
and performed in vivo models as tools for the screening. After two steps of in vivo
screening, we have achieved a final herbal candidate, Momordicae cochinchinensis
seed, Momordica cochichinensis Springer (Cucurbitaceae), which has long been
known in traditional Chinese medicine for its various therapeutic benefits including
effective relief of boils, rheumatic pain, muscular spasm, hemorrhoids, and
hemangiomas.

We conducted bioactivities-guided fractionation and revealed that n-BuOH
fraction showed a most potent anti-gastritis activity. The n-BuOH fraction was
separated by column chromatography to yield three saponins, compounds 1, 2, and
3 which showed gastroprotective effects in rat model of ethanol-induced gastritis.
On the basis of spectroscopic evidences, compound 1 was assigned as gypsogenin-
3-O-p-D-galactopyranosyl(1—2)-[a-L-rhamnopyranosyl(1—3)]-4-D-
glucuronopyranoside, compound 2 as quillaic acid-3-O-$-D-galactopyranosyl
(1—2)-[a-L-rhamnopyranosyl(1—3)]-f-D-glucuronopyranoside, and compound 3
as a known ingredient, Momordica saponin . Compound 1 was isolated for the
first time from natural resources. To the best of our knowledge, compound 2 was
firstly determined from Genus Momordica.

Although the compound 3 (momordica saponin 1) have shown the relative
gastroprotective effect in gastritis model, due to the very low separatin]g yield apq :
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difficulties in isolating or synthesizing, we decided to investigate ethanol extract of
Momordicae cochinchinensis seed (MSE) instead of pure compound in the
remaining part of our study. Nevertheless, even though further explorations are
needed, momordica saponin | might be used as an active marker for MSE.

One of the most prevalent methods to assess the efficacy of gastritis treatment
using the animal model is to induce damage on the gastric mucosa, which uses
NSAID, ethanol or H. pylori. In the animal models that use ethanol, diclofenac, and
H. pylori, the gastric damage indexes of MSE-treated group were found to be lower
than those values of the positive control, rebamipide which has been commercially
used for mucosal protection and treatment of gastritis. Therefore, it is evident that
MSE is able to protect the damage of the gastric mucosa effectively. In addition,
MSE not only increased secretion of gastric mucus, but it showed wound-healing
effect, anti-inflammatory effect, and analgesic effect, which presumably are
responsible for increasing the gastroprotective effect s of MSE.

To investigate the mechanism of gastroprotective effects induced by MSE, we
conducted calcitonin gene-related peptide (CGRP) and somatostatin-specific tissue
assays. CGRP, a 37-amino acid neuropeptide, plays strong gastroprotective role by
either promoting secretion of gastric mucus and bicarbonate, or stimulating gastric
mucosal blood circulation. On the other hand, somatostatin has been known to
inhibit gastrin release via somatostatin receptor 2 and thus, attenuate gastric acid
secretion. From the results of our studies, CGRP and somatostatin most likely plays
a role in the ulcer healing by MSE in gastritis models.

To assure the safety of MSE, single and repeated oral dose toxicity studies
were conducted. The minimal lethal dose of MSE was determined to be 2,000

mg/kg/day in a sing oral dose toxicity study. The NOAEL was set t]o_lbe._Z,O(I)(.)__
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mg/kg/day from the repeated oral dose toxicity study. These results clearly
demonstrate that MSE might have a high therapeutic index.

For the purpose of setting up basic data for Good Collection and Agricultural
Practice (GCAP), we performed LC-MS Similarity Analysis of sourced herbal
materials from various regions, literature studies of Momordica species, and
validation of analytical method. The results demonstrated i) Momordicae
cochichinensis seed of Yunnan Sheng in China was suitable for the specification, ii)
there may be little chances of adulteration in sourcing the raw material, and iii) the
guantitative method of MSE has been well validated.

In conclusion, we demonstrated that MSE has reduced progressing acute and
chronic gastrointestinal disorders, such as gastritis and gastric ulcer, when
compared to that of the current standard therapy in various in vivo and in vitro
models. In addition, MSE showed good safety profiles in the oral dose toxicity
studies. These results warrant that MSE could be a promising herbal medicine for

the treatment of gastric disorders.

Keywords : Momordica cochichinensis Sprenger, Gastroprotective,
Calcitonin gene-related peptide, Somatostatin, Momordica

saponin
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