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< SUMMARY >

| FERE | D-02

[] Purposes
* Licensing and product development of individual authorized food ingredients
for blood glucose lowering purpose from “Gomchi/Yeoju mixture” which is
the two kinds of mixture of Gomchi and Yeoju
* Development of health functional foods without the side effects while
maintaining the function of medicine level
[] Contents
A establishment for supply and demand of domestic raw material and a
standardization of raw material

» Validation of domestic raw material by contract cultivation

Purpose& Establishment of an index ingredient and identification of blood glucose
Contents lowering active ingredient of Gomchi and Yeoju extract
» Identification of biomaker and in vitro efficacy of Gomchi and Yeoju extract
* Development of optimal extraction process of mixture
* Study on antidiabetic efficacy of mixture in Type II diabetic animal models
Analysis of new active point for investigation of mechanism of action
» IRB approval and manufacture of test product for human study
* Human study on blood glucose lowering of mixture extract
Supplement of data for licensing functional ingredients of Gomchi mixture
- application within business period, approve after business termination
Establishment of marketing plan and product manufacturing of health
functional food for blood glucose control
1) Raw material
= Establishment of the best period of Gomchi harvesting and primary
processing
» Establishment of the best period of harvesting of complex plan material on
color/ingredient/functional
» Identification of active ingredient and establishment of active and index
ingredient of mixture
= Development and validation of analysis method
Results 2) Non-clinical trial

= It is listed as food raw medicine(agricultural products), and the extract of
30% EtOH is exempt from safety evaluation

= Advertise display : Blood glucose lowering

= Main efficacy : Investigation of mechanism of action including the increase
in insulin secretion, the increased glucose utilization in peripheral tissues
and suppression of glucose absorption in the intestine

= Non-clinical efficacy evaluation : Completion the Chemical induction model

and verify the efficacy of the gene strain diabetic model(dbdb mouse) test




evaluation

3) Preformulation
= Development of raw material specification for domestic and foreign raw

material supply

=  Preformulation for self product processing: disintegrant, stability,
dissolution, acceleration/stress test(shelf life)

= Development of PVA coated tablet of 482mg unit containing 300mg

= Development of raw material for beverage applications such a pouches :
increase . solubility increase

= Establishment of standards for formulation and formulations at the time of
licensing of individual authorized functional materials

4) Human study for the evaluation
= Completion the human application test protocol(prior research) and selection

a clinical institution, and CRO

* Pre-diabetic and metabolic syndrome subjects will be assessed for 12-week
human body application(IRB approved)

= In the 6 groups consisting of 102 candidates, there were selected as 51
subjects with impaired glucose tolerance, 51 subjects with metabolic
syndrome, and 84 candidates as 6 groups considering the middle dropout
rate of 15%.

5) Commercialization(plan)
= Manufactured by principal institution. Sold by subsidiary (600 billions of

annual sales of health functional food in subsidiaries)

= Vitamin Bank, etc. import and domestic excellent products joint promotion
with a large discount mart and a tenant company in department store

= Global marketing in SFI(Entry in the domestic market the Ginsana company

as Australia. Completion LOI with the principal institution)

1) The improvement of farm household income
= After the human body test, licensing of the individual authorized health

food material: Supply of domestic and foreign materials and
development/marketing of joint products
* Increasement direct income of farm household due to contract cultivation

(45% of cost is raw material price: KRW 25 billion per year farm

Expected household income)

Contribution = Expecting annual sales of 10 billion and a growth rate of 20% (considering
20% of the total number of domestic diabetic patients by 2020, and
considering the trend of increasing use of dietary supplement with diabetes
treatment)

2) Business plan
= Completion of technology transfer to Kolmar B&H
» Expectation of product launching since 2018
Keywords Ligularia fischeri Womordica Mixed extract anti-diabetes human study

(Ledeb.) Turcz charantia
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A, B1, B2, C & B-carotene, niacin & 043 71X ¥ MEES0| 7= U0 XHEF, I
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—carotene HC} 2 FU4A 22 HQ
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(M 100 g &)
oow | EWE AR wEsE | AR | 2E Ml e
g g g g mg A(IU) C(mg)
=+ # 4.6 0.7 54 1.6 107 1,941 20
I 2.3 0.1 85 15 8 3,504 4
vy F 1.3 0.2 3.4 0.5 70 255 25
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Business Journal, 2014
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5-O-caffeoylquinic acid (5-CQA)

oLabSontions Diata:T1s) M SCOAD bed
AL

I ] FOA Mt 3
f :
|
1
|
1 A
| = =
1 = |5
- = Il—l
h
0 g — - —'L.L,—— - -F‘ e —
| — . S — — ' —
10 L 20 Liv

4,5-di-O-caffeoylquinic acid (4,5-DCQA)
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3,4-di-O-caffeoylquinic acid (3,4-DCQA)
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LIEFGS
iso-chlorogenic acid
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| fu/
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1 | 20 L
<O, BFAMXE XEFME S 2A>
. 0iF 2&20 NEME MY
- §F2| MEol= zz=dAl, HEFIZE H|EIDIC, P-Cl&El, FIZE S
o0, £3| charantin® # &M= Mol st 2107} JAoL} X EMES
olof| st MEFR0| 0|5IX] &2n{ HPLC detector2t columnz=710|
22 EMSl=H ZRst H|R20| =of Ef MEoz MXYSIIX} 3P =
- HEIZIRE S2 clakst AZo| o] &fE0 Aoni, £E35] oiF2o H2
ol ctz2A HEIEZ HEZIZE S A 3 HIEIIRE= X EMECR
- ®X| PPARsE Z=HMsls ERZ 0ofFo ULZ0|=EE 22|51 20, 0|E
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Momordica charantia EtOH ext. (15.8 g)

EtOAc/water (50mL X 3)

1

water fr.

n-BuOH/water (40 mL X 3)

pE\;OH fr. (1.;@1 water fr. (13 g)

[

EtOAG fr. (1.3 g)

n-hexane-EtOAc = 2:1

S CHCl:-MeQOH-water = 5:3:1
Si0, TLC

Si0z TLC




Momordica charantia n-BuOH fr.

MCB (1.5 g)

Si0,c.c.
CHCI;-MeOH-water = 18:3:1—13:3:1 — EtOAc-n-BuOH-water = 10:3:1

®4x15¢em
1 2 3 6+7 8 13+14 18
(18.5mg)(31.3mg) (47.7mg) (67.7mg)
= = Cnh 0 }
2% L =4 |
ARS CARAAAT A AL 0
CHCI;-MeOH-water = 7:3:1 acetone-water = 2:1
Si0, TLC ODS TLC
MCB-9 (47.7 mg)
ODSc.c.
®1x5cm
acetone-water = 1:3
5 7

(268.4mg) (32.1mg)

—_

acetone-water=3:2

oDS TLC

Sio, TLC

MCB-13+14 (67.7 mg)

Si0,c.c.

¢1x5cm
CHCl;-MeOH-water = 1:3
1 1"
(2.2mg) (11.3mg) (4.3 mg)

T T s YTV &
CHCI;-MeOH-water = 5:3:1 acetone-MeOH-water = 2:1:1
Si0, TLC oDS TLC
<1@. oiFxz2o RaME 2olD>
= =
oFo e

fractionoll Al 22|t

- z& EMZ3 MCB-92| 5
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- Goyaglycoside G2 #*%x &4
Goyaglycoside G: A white powder (MeOH); positive FAB/MS m/z 833 [M+Nal*; "H-NMR
(400 MHz, pyridine-as, &4) 6.15 (1H, br. d, /9.6 Hz, H-6), 6.01 (1H, d, /~15.6 Hz,
H-24), 5.79 (1H, m, H-23), 5.61 (1H, dd, 9.6, 3.2 Hz, H-7), 5.46 (1H, d, ,~7.6 Hz,
H-all-1), 5.38 (1H, d, J=7.6 Hz, H-glc-1), 4.98 (1H, overlapped, H-19), 4.29 (1H, br.
s, H-8), -OCHs; (3H, s), 1.61 (38H, s, H-27), 1.61 (8H, s, H-27), 1.54 (3H, s, H-26),
1.48 (38H, s, H-28), 0.92 (3H, d, »~=5.2 Hz, H-21), 0.84 (6H, s, H-18, 30), 0.73 (3H, s,
H-29); 'C-NMR (100 MHz, pyridine—a, 8c) 138.5 (C-24), 133.2 (C-6), 131.6 (C-7),
128.4 (C-23), 112.5 (C-19), 102.5 (C-all-1), 99.8 (C-glu-1), 85.6 (C-5), 83.7 (C-3),
78.8 (C—glu-3), 78.0 (C-glu-5), 77.6 (C-25), 76.4 (C-all-5), 75.3 (C-glu-2), 73.7
(C-all-2), 71.9 (C-glu-4), 71.8 (C-all-3), 69.3 (C-all-4), 63.3 (C-all-6), 63.0
(C-glu-6), 57.7 (C-OCHgj), 50.6 (C-17), 48.4 (C-14), 48.2 (C-9), 45.4 (C-13), 42.3
(C-8), 41.7 (C-10), 39.9 (C-22), 39.1 (C-4), 36.5 (C-20), 33.9 (C-15), 31.0 (C-12),
28.7 (C-26), 28.2 (C-16), 27.7 (C-27), 27.4 (C-2), 24.9 (C-29), 23.3 (C-11), 21.2
(C-28), 20.0 (C-30), 19.1 (C-21), 18.7 (C-1), 14.9 (C-18).

- Goyaglycoside G2 PPARy agonist &5

KNEHE 232 (%)
Goyaglycoside G Rosiglitazone
100 227.78+4.36 340.25+5.21
50 207.69+7.33 304.37£7.26
25 154.31£9.36 267.27+5.67
12.5 116.44+8.39 249.38£9.07
6.25 107.35+8.94 218.69+6.57
- Goyaglycoside G2 XlZd= &8s ?& U 55 It
FHE (%) NLME 252 (%) Goyaglycoside G(mg/g)
0 95.24+8.45 9.9+4.34
5 97.5+8.33 10.1£2.67
10 102.6+£4.75 11.3+£2.24
15 115.8+£8.37 16.9£3.16
20 120.6£6.48 17.2+£4.24
25 121.5£7.50 17.4+2.63
30 128.3+£5.68 17.9+1.81
35 134.6+2.32 18.2+£2.17

40 142.6+8.46 19.0£3.11




45 148.9+3.68 18.4+2.17
50 151.614.44 20.4+1.48
55 159.6+7.89 20.7+0.89
60 168.3+9.64 21.9+5.26
65 173.4+3.95 22.6+6.22
70 192.7+£8.44 23.8+3.21
75 200.9+£2.09 24.4+4.22
80 207.2+£4.75 25.9+8.19
85 214.8+8.22 27.5+4.55
90 221.5+£5.11 28.7+£1.89
95 242.6+3.74 30.4+2.44
100 218.5+9.07 27.9+3.41
RGZ 275.8+7.32 -
- Goyaglycoside G2 &L z& HiO|20H =4
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B—Actin TGTCCACCTTCCAGCAGATGT AGCTCAGTAACAGTCCGCCTAGA
PPARy CGCTGATGCACTGCCTATGA AGAGGTCCACAGAGCTGATTCC
PPARa AGGCTGTAAGGGCTTCTTTCG GGCATTTGTTCCGGTTCTTC
GLUT1 CCATCCACCACACTCACCAC GCCCAGGATCAGCATCTCAA
GLUT4 AGAGTCTAAAGCGCCT CCGAGACCAACGTGAA
- PPARy agonist HFO[207 : PPARa, y mRNA level 53
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Adipocyte differentiation rate (% of control)

TxE o = = o =%:0{F=3:7 Rosiglitazone
Sk (Ug/mL) SEFES oFFE= xz=52 (AT = 2)
100 NE 60.73%+1.17 112.54+£3.72 323.53%£0.71
50 NE 42.97%+6.73 78.79%£1.60 269.24+1.88
25 12.12+£0.80 32.75%+2.66 72.51£1.70 259.97x7.77
12.5 24.36%+4.32 35.60+3.68 18.05+1.95 234.06%+0.53
6.25 26.51£1.18 6.00£5.33 29.94+6.49 245.47+5.75
2F U oF 30% FHFEEE, 25 :0{F=37 EEFZEE2| glucose uptake &5 =X
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Receptors, Transporters & Channels

Adrala, Adrb3, Agp2, Ccr2, Cd28, Ceacam1, Ctla4, Gcgr, Glp1r, Ilcam1, ll4r (ll4ra), Nsf,
Rab4a, Sell (LECAM-1), Slc2a4 (Glut4), Slc14a2, Snap23, Snap25, Stx4, Stxbp1, Stxbp2,
Stxbp4, Tnfrsf1a (Tnfr1), Tnfrsf1b, Vamp2, Vamp3, Vapa.
Nuclear Receptors

Ppara, Pparg.




Metabolic Enzymes

Ace, Acly, Parp1 (Adprt1), Dpp4, Enpp1, Fbp1, G6pc, Gck, Gpd1, Gsk3b, Hmox1, Ide,
Nos3 (eNos), Pygl, Sod2.
Cytokines & Growth Factors

Agt, Ccl5 (RANTES), Gcg, Ifng, 116, 1110, [112b, Ins1, Retn, Tgfb1, Tnf, Vegfa.
Signal Transduction

Akt2, Dusp4, Igfbp5, lkbkb (IKK2), Inppl1 (Ship2), Irs1, Irs2, Mapk8 (Jnk1), Mapk14
(p38alpha), Pik3cd, Pik3r1 (PI3KA), Ptpn1 (Ptp), Trib3 (Skip3).
Transcription Factors

Cebpa, Foxc2, Foxg1, Hnf4a, Foxp3, Neurod1, Nfkb1, Nrf1, Pdx1 (Ipf1), Ppargcia
(Ppargc1), Srebf1, Hnflb (Tcf2), Nkx2-1.
Other Diabetes Genes

Serpine1 (PAI-1), Ucp2.

- Fold
Refseq Symbol Description Regulation
Angiotensin | converting enzyme
NM_009598 Ace (peptidyl-dipeptidase A) 1 4.4076
NM_134037 Acly ATP citrate lyase 16.4498
NM_013461 Adrala Adrenergic receptor, alpha 1a 15.6707
NM_013462 Adrb3 Adrenergic receptor, beta 3 15.0324
NM_007428 Agt Angiotensinogen (serpin peptidase inhibitor, 16.9123
clade A, member 8)
NM_007434 Akt2 Thymoma viral proto-oncogene 2 9.9866
NM_009699 Aqp2 Aquaporin 2 3.3636
NM_013653 Ccl5 Chemokine (C-C motif) ligand 5 12.5533
NM_009915 Ccr2 Chemokine (C-C motif) receptor 2 -1.4439
NM_007642 Cd28 CD28 antigen -19.5622
NM 011926 Ceacam1 Carcinpembryonic antigen-related cell 11647
- adhesion molecule 1
NM_007678 Cebpa ;)Ig::T/enhancer binding protein (C/EBP), -7 4643
NM_009843 Ctla4 Cytotoxic T-lymphocyte-associated protein 4 11.4716
NM_010074 Dpp4 Dipeptidylpeptidase 4 8.515
NM_176933 Dusp4 Dual specificity phosphatase 4 10.6295
Ectonucleotide
NM_008813 Enpp1 pyrophosphatase/phosphodiesterase 1 9.3179
NM_019395 Fbp1 Fructose bisphosphatase 1 21.4068
NM_013519 Foxc2 Forkhead box C2 22.471
NM_008241 Foxg1 Forkhead box G1 3.2043
NM_054039 Foxp3 Forkhead box P3 14.2215
NM_008061 G6pc Glucose-6-phosphatase, catalytic -6.1475
NM_019468 G6pd2 Glucose-6-phosphate dehydrogenase 2 -43.5855
NM_008100 Gceg Glucagon 1.8404
NM_008101 Gegr Glucagon receptor -1.3013
NM_021332 Glp1ir Glucagon-like peptide 1 receptor 39.6706
NM_010271 Gpd1 Glycerol-3-phosphate dehydrogenase 1 11.0809
(soluble)
NM_019827 Gsk3b Glycogen synthase kinase 3 beta 11.9588
NM_010442 Hmox1 Heme oxygenase (decycling) 1 9.7811
NM_009330 Hnf1b HNF1 homeobox B 28.84
NM_008261 Hnf4a Hepatic nuclear factor 4, alpha 29.6508
NM_010493 Icam1 Intercellular adhesion molecule 1 7.3615




NM_031156 Ide Insulin degrading enzyme 2.0279
NM_008337 Ifng Interferon gamma -1.7171
NM_010518 Igfbp5 Insulin-like growth factor binding protein 5 -42.6395
NM_010546 Ikbkb Inhibitor of kappaB kinase beta -58.6826
NM_010548 1110 Interleukin 10 1.5157
NM_008352 112b Interleukin 12B 23.2636
NM—000100870 ll4ra Interleukin 4 receptor, alpha 9.1261
NM_031168 116 Interleukin 6 13.2691
NM_010567 Inppl1 Inositol polyphosphate phosphatase-like 1 9.9177
NM_008386 Ins1 Insulin | 18.7654
NM_010570 Irs1 Insulin receptor substrate 1 9.8492
NM_011951 Mapk14 Mitogen-activated protein kinase 14 8.1681
NM_016700 Mapk8 Mitogen-activated protein kinase 8 -16.9123
NM_010894 Neurod1 Neurogenic differentiation 1 -1.1329
NM_008689 Nfkb1 Nuclear factor o_f kappa light polypeptide -385.3432
gene enhancer in B-cells 1, p105
NM_008713 Nos3 Nitric oxide synthase 3, endothelial cell -1.434
NM_010938 Nrf1 Nuclear respiratory factor 1 -29.2055
NM_008740 Nsf N-ethylmaleimide sensitive fusion protein 10.0561
NM_007415 Parpf Poly (ADP-ribose) polymerase family, 10.8528
member 1
NM_011038 Pax4 Paired box gene 4 3.8106
NM 011044 Pk Phosphoenolpyruvate carboxykinase 1, 6.2333
- cytosolic
NM_008814 Pdx1 Pancreatic and duodenal homeobox 1 5.3517
NM_133232 Pikib3 t6":;;)203;)hofructo-2-k|nase/fructose-2,6-b|phospha 9.3827
NM 008840 Pik3cd Phosphgtldyl|n03|tol 3-kinase catalytic delta 76211
- polypeptide
NM_00102495 . Phosphatidylinositol ~ 3-kinase, regulatory
5 Pik3r1 subunit, polypeptide 1 (p85 alpha) 93.0542
NM_011144 Ppara :Izrr:):some proliferator activated receptor 2 4623
NM_011146 Pparg Peroxisome proliferator activated receptor 516251
gamma
NM_008904 Ppargcia Peroxisome prohferatwe activated receptor, -26.9087
gamma, coactivator 1 alpha
NM_011201 Ptpn1 tl';n;:e:n tyrosine phosphatase, non-receptor -584.071
NM_133198 Pygl Liver glycogen phosphorylase 11.4716
NM_009003 Rab4a RAB4A, member RAS oncogene family 15.5625
NM_022984 Retn Resistin 3.3404
NM_011346 Sell Selectin, lymphocyte 4.4076
NM_008871 Serpine1 Serine (or cysteine) peptidase inhibitor, clade 103.2501
E, member 1
NM_030683 Slc14a2 Solute carrier family 14 (urea transporter), -3.2944
member 2
NM 009204 Sic2ad Solute carrier family 2 (facilitated glucose -8.8152
- transporter), member 4
NM_009222 Snap23 Synaptosomal-associated protein 23 -272.4788
NM_011428 Snap25 Synaptosomal-associated protein 25 -2.3457
NM_013671 Sod2 Superoxide dismutase 2, mitochondrial -39.2917




NM_011480 Srebf4 Sterol regulatory element binding transcription -502.2244
factor 1

NM_009294 Stx4a Syntaxin 4A (placental) -58.1336

NM_009295 Stxbp1 Syntaxin binding protein 1 8.9383

NM_011505 Stxbp4 Syntaxin binding protein 4 -3.7321

NM_011577 Tgfb1 Transforming growth factor, beta 1 3.9177

NM_013693 Tnf Tumor necrosis factor -1.1487

NM_011609 Tnfrsfla Tumor necrosis factor receptor superfamily, -35.7634
member 1a

NM_011610 Tnfrsfb Tumor necrosis factor receptor superfamily, 24,0668
member 1b

NM_175093 Trib3 Tribbles homolog 3 (Drosophila) -451.9439

NM_011671 Ucp2 Unc_oupllng protein 2 (mitochondrial, proton -1082.3865
carrier)

NM_009497 Vamp?2 Vesicle-associated membrane protein 2 -22.3215

NM_009498 Vamp3 Vesicle-associated membrane protein 3 -87.5317

NM_013933 Vapa Vesmlg-assouatgd membrane protein, -62.8894
associated protein A

NM_009505 Vegfa Vascular endothelial growth factor A -48.2528

- MFE BRI RHAE 288 23 2 ofF 529 wHUMN =3
- PCR aray 24 23 & UMMz YUxd M Al 243 5 s |RHA weieky
of "5t BRI ™A 97 MESE2 ofof et primerE M At
@ Up-regulation gene : Foxc2, Glplr

@ Down-regluation gene :

Nfkb1, Ptpn1, Serpinel, Snap23, Srebfl, Trib3, Ucp?2

® Primer list
r?aer:z Forward primer Reverse primer
B—Actin | TGTCCACCTTCCAGCAGATGT AGCTCAGTAACAGTCCGCCTAGA
Foxc2 TGTCAGCTGCCCTATCGAGCTA ACAGCCTCAGTATTTGGTGCAGTC
Glp1r ATGGTGGCTATCCTGTACTGCTTTG GCTGCTGGTGGGACACTTGA
Nfkb1 ACCACTGCTCAGGTCCACTGTC GCTGTCACTATCCCGGAGTTCA
Serpinel | CCAAGGCATTCAGAAGCAGAGA CCGGAAATGACACATTGAAGTGAG
Ptpn1 TGGATCTCAGACATTCCACACTCAC AGCTGCCTTGCTTCCAGTCC
Snap23 | TGACATTGCCAATACAAGAGCAAAG AGAAATGACTCAGCGGAGCTAGAGA
Srebf1 GGTACCTGCGGGACAGCTTA CCGTGAGCTACCTGGACTGAA
Ucp2 CTTCAGCACACAAGGGCACA AGGCCAACTGACAGCATTCCTA
Trib3 TCAAGCTGCGTCGCTTTGTC CGCATGCTTGTCCCACAGA
- A" BRI A AL2] mRNA 28 kb 2ol
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(LMM 200)
10 SFHFEE NsT F0iZ (LF 50) 23 FE2 50 myg/kg
11 BFHFEE 555 F04Z (LF 100) Z%FZ&2 100 mg/kg
12 S5 FE2 155 T4 (LF 200) HEFZE2 200 mg/kg
13 HFEFEE M35k F047F (MCE 50) | (4FFE=F 50 mg/kg
14 HFEFEE 555 F04= (MCE 100)| 4FFEZ 100 mg/kg
15 {FF&EE 15T F0oiF (MCE 200)| O{FFEZEE 200 mg/kg

N

> 2 2~

Eo=20 X o
= =2 T 1F =35
F &b nxjgkAol =04 (60 kcal% fat, Research diets, D12492)
4% = STZ 60 mg/kg 0
d = EHIIIE Sof = 7L =2l (2 300 mg/dL 014
o 13 10572 A= 47 70
T 23 AB, AR, 2 43T ¥ Y =M
d ER = UM A =2 M (2 HE)
EHEA F= © Triglyceride, Total-, HDL-cholesterol, glucose, Z=t&M 4 adiponectin,

insulin, FFA &

2tnt H e MEstd O FAE SHst, =AHe| 2 2l g-cell =l
1052F AlB 2R Fof 21}, B85222 AHels 2ollM ol o8 ME 227t oF
ZlE HE &elsldn, EF glucose SEE JIE =2 ZA82 HolE HE solgt
<I¥. HFD/STZ Yk ZE otAoA el HES Heb>
Body weight (g)
Groups weight gain (g)
Initial Final
NC? 29.9+1.65" 33.3£1.72 4.4+228
HFDC 34.3£1.92° 46.0:6.38" 11.8+8.01
STZC 34.8+£1.07 36.6+£1.71" 1.8+2.12
vVC 28.7+4.41 31.7£1.55 3.0£3.14
BLE 50 28.3+4.94 33.5+4.07 5.2+1.67
BLE 100 29.1£3.25 33.1£2.47 4.0£1.83
LMM 50 27.0+£3.26 29.7+3.68 2.6+1.18
LMM 100 29.4+4.06 32.2£5.12 2.8+£2.69
LMM 200 28.7+3.68 31.7+£3.71 3.1+0.87
LF 50 31.2£3.52 33.0£3.39 1.8+0.84
LF 100 28.4+2.96 30.8+2.65 2.4+0.67
LF 200 29.8+4.08 32.323.76 2.4+0.39
MCE 50 31.2+3.92 33.5+3.75 2.4+1.07
MCE 100 29.2+3.22 31.8+2.98 2.5+0.36

MCE 200 31.81£2.82 35.8+£2.40° 4.010.74




700 4

*  HFDC
+ STZC
=2 —m— BLE 50
= = BLE 100
o Y99 —e— LMM 50
2 +— LMM100
2 &— | MM 200
3, 300 1 v LF 50
= —e— LF 100
o) | —e— LF 200
@ 2001 ¢ 1 — e MCE 50
s e | e p . —=— MCE 100
A S i T T —%  _. MCE200
100 -
0 T T T T T T T T T T T
o 1 2 3 4 5 & T 8 9 10
Weeks
<J8. HFD/STZ ©@&= Z2Y ofAoAMe EF glucose sk Hsh>
- Z2F/HAF SERFEES AMelst FoM S5 MFFO| FolstH Hast¥ oo, Aol MF
22 I g 9X| %22, ESH Alo|&EE(food efficiency ratio, FER)2 2E A&
oM Fe|del Xto|E EO|X| 2=
<¥. HFD/STZ Yk 2 ojAoM Alo|dF 2 & S+ MAZT ST} Aojlgag 24>
Water intake Food intake
G FER? (g/
roups (mL/day) (giciay) (9/g)
NC? 45+0.37Y 46+0.30 1.4
HFDC 4.3+0.58 3.5+0.27" 34
STZC 6.2+1.36" 5.3+0.37" 0.3
VC 13.9+£1.34"7 8.3+0.69" 0.4
BLE 50 12.9+1.79 9.1+0.70+ 06
BLE 100 10.0+1.07% 8.3+0.71 0.5
LMM 50 13.0+1.46 6.6+1.02% 04
LMM 100 11.6+1.37# 8.2+0.57 03
LMM 200 10.8+1.55% 8.4+0.91 0.4
LF 50 13.8+1.50 8.2+0.52 0.2
LF 100 13.6+1.29 9.1+0.95% 0.3
LF 200 13.6+1.53 10.0+1.62% 0.2
MCE 50 11.7+1.12% 8.7+0.61 0.3
MCE 100 10.9+1.39% 8.3+0.68 0.3
MCE 200 9.9+1.36% 7.4+1.06% 0.5
- 02A dFHAM gY, GldM A X[Z | adiponectin & ¢l&Elel & EHeE 21}
ZF/9F EHFEES AMelet oM Y, HetgMAa Ze|AHE 2 adiponectinO|
Fo|otH s, el&Elol RelstAl Soletes AS 20 s £= R 85
o] 22 =Holst=




<¥. HFD/STZ Y& ZY ole20lAM Ao|Md3 2

A

ojo

S MY

psinl

An

Alo|§_%

M>

i

= = =
- , Cholesteral . ’ :
e N~ (- o
Total
NC2) 56.0+11.7" 67.019.4 158.0+6.9 60.946.71 411019 32740643 264+0.283 0.26+0.041
HFDC 85.0+12.27 64.0+7.3 183.0£17.27 79.2+11.19" 42:041 3.62+0.563 40240397 0.45:0.149"
STZC 99.0+16.87 50.0+8.7" 152.0+16.9 57.8+9.81 54+080" 2.95:0496 3.15+0.878 0.09+0.078"
vC 519.0+48.87 137.0+£222" 277.0+248" 104.3+4.64" B89:096" 662+1.3357 1.22+0.247" 0.23+0.054
BLE 50 474.0461.3 149.0£25.2  202.0+32.3%®  753+15.65% 8.6+064 5.30+0.987 12840439 0.27+0.078
BLE 100 350.0+58.7%  98.0+10.1% 196, 0+11.6%  76.5+9.89% 52+057% 456+0431% 1.8410.249% 042101377
LMM 50 451.0+44.7% 132.0£28.7 206.0+26.6*  755+£10.30* 7.8+1.05 5.23+0.604* 1.16+0.293 0.21+0.028
LMM 100 382.04£54.9%  119.0£32.2 168.0£18.4=  71.2+13.75% 7.0£0.75% 4.82+0.956* 1.34+0.370 0.29+0.060
LMM 200 373.0464.2%  93.0£19.7%  148.0£21.5% 71.415.34% 6.8+0.68* 4.1410.514% 1.69+0.328%* 0.43:0.067°
LF 50 460.0+66.9 122.0£27.2  193.0+25.0%  759+11.74% B8.1:0.61 5.22+0.655* 1.24+0.285 0.22+0.046
LF 100 399.0463.3"  103,0+14.0¢ 153.0412.1%  66.1+9.08% 7.5+0.78° 4.74+0.731% 1.5240.423 0.23+0.075
LF 200 388.0+46.0%  101.0£171%  159.0:21.2% 7241472 7.3:050% 4.02+0659*% 1.60+0609 0.25£0.095
MCE 50 470.0434.4 13204155 202.0+29.1%  B06+905% 791052 563+0.718 1.2840.367 0.23+0.028
MCE 100 408.0457.3% 12704176 19304200 81.8+1142% 76+1.01 5.57+0.585 1.31+0.266 0.26+0,048
MCE 200 390.0+90.6° 131.04179  184.0+276%  T7.7+1417% 75:094 458:0685° 1.32+0.282 0.39+0.136%
- ¥ /dF EEFESS AMalg oM 2t =& 8 Fask X2 golstAl Hastks
Ag &elstl, H&E stainingg solfl &= FHZEol A =zskdo| 3s5== Ae =l

5t¥%=2 (A, NC; B, HFDC; C, STZC; D, VC; E, BLE 50; F, BLE 100; G, LMM 50; H,

LMM 100; I, LMM 200; J, LF 50; K, LF 100; L, LF 200; M, MCE 50; N, MCE 100; O,

<¥. HFD/STZ Y= ZY otf20lM ZH HZE

o =] =
EU ik

[

bRl

A

N>

o

b

Groups Liver (g) Pancreas (g) Epididymal fat (g)
NC? 1.38+0.116" 0.23+0.017 1.26+0.201
HFDC 1.48+0.119 0.22+0.028 1.832£0.347"
STZC 1.41£0.102 0.20+0.018™ 0.63+£0.108"
vC 2.39+0.252" 0.22+0.031 0.71+0.138"
BLE 50 2.14+0.232 0.24+0.023 0.46+0.159%
BLE 100 1.71+0.190% 0.21+0.014 0.49+0.117%
LMM 50 1.92+0.2417 0.19+0.021 0.27+0.076%
LMM 100 1.92+0.209% 0.23+0.053 0.42+0.112%
LMM 200 1.88+0.326% 0.21+0.026 0.48+0.117%
LF 50 2.10+£0.283 0.19+0.025 0.26+0.079*
LF 100 1.95+0.253% 0.21+0.038 0.29+0.092%
LF 200 1.91+0.287* 0.20+0.045 0.26+0.076%
MCE 50 2.07+0.374 0.19+0.024 0.41+0.130*
MCE 100 1.97+0.253% 0.21£0.020 0.49+0.147%
MCE 200 1.95+0.148% 0.23+0.036 0.52+0.0847




<OF. HFD/STZ Tz 2 ObRAolA &AE HZe| M 2siay =27 23 Heol>
- PCR arrayE 0[85t0d MHEZAE FUXNSSE HULE FHF/oiF S2FE=S XMa2lst
oM Hh 2H RUXASES 24k 23 ofgfel HEeof &0l 959 Yk o FIMAIL

7olsAl SHsts AES 2elst¥ i, olg{et ZUE 2+ Z=ZoMo] RUA Udg F5HS|

of SYUst WatE Holsto Y FAE SQISD X VM S + UAUS

PCR array 42 Sof MY E RTUAE 0|88 &F/0iF sFE= 2 &k o2

oA Hal Z4>
Refseq Symbol Description Fold Regulation

NM_013519 Foxc2 Forkhead box C2 225

NM_021332 Glpir Glucagon-like peptide 1 receptor 39.7

NM_00BEB9 Nfkb1 Nuciear factor of kappa light polypeptide gene enhancer in B-cells 1, p105 -385.3

NM_011201 Ptpn1 Protein tyrosine phosphatase, non-receptor type 1 -584.1

NM_008871 Serpinet Serine (or cysteine) peptidase inhibitor, clade E, member 1 -103.3

NM_008222 Snap23 Synaptosomal-associated protein 23 -272.5

NM_011480 Srebf1 Sterol regulatory element binding transcription factor 1 -592.2

NM_175093 Trib3 Tribbles homeolog 3 (Drosophila) -451.9

NM_011671 Ucp2 Uncoupling protein 2 (mitochondrial, proton carrier) -1082.4
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24.4+2.30
24.3+£5.28
25.01£1.82
229277
21.1£3.72

weight gain (g)
25.2+1.91

Final
56.5+1.23
58.9+1.25"
57.3+1.96
+2.33
57.2+1.84
54.4+2.89

58.8

Body weight (g)

Initial
31.3£2.15"
34.5£3.34
33.0£4.80
33.8+2.26
34.3+1.97
33.3+2.86

Groups

CON?
BLE 50
BLE 100
LMM 50
LMM 100
LMM 200




700 -

600 -

500 -

400 -

300 +

Blood glucose (mg/dL)

200 +

—e— CON
BLE 50
BLE 100
—a— LMM 50
—=— LMM 100
—a— LMM 200

2 4
Weeks
b Ex ZH olA0A
Xaz|gt ol
sol &
I8 #2 &

= glucose sk H
M S5 8FH0| 7elstAH L5t oy,

>

R=R
=T =

1%

% =57} AolEg

3>

s

Ajo] 443

M

Af>

Groups Water intake (mL/day) Food intake (g/day)
CON? 11.3+£1.64" 5.7+0.82
BLE 50 8.9+1.83" 6.1+0.89
BLE 100 7.9+1.64"7 5.7+0.75
LMM 50 10.7£1.52 6.4+0.50
LMM 100 9.7+1.70° 6.3£0.72
LMM 200 9.2+1.51" 5.3+0.87
- OIA EHOIM @Y, HatgMa) K&, adiponectin & Q&89 =& & Aot
T3/ F SEFEES He2le DM 29, EtgMa, ZYAHE « adiponectinOl
olspil zasidm, elsplol Relshil Bitete He Hof Yk FIE ey £
ARS
H. db/db Y 2 olRAOAM EF HiO|20PH 24>
Cholesterol
Total HDL
CON?) 563.0+16.0"  100.0+8.1  223.0+251  110.0+3.37  3.37:0.494  1.44:0.120  4.04+0.593
BLE 50 514.0+64.0 11804143  231.0+307 111.1+14.39  365:0430  1.33:0.144  3.97:0604
BLE 100 4720+4767 108.0+10.9  228.0+347 114.5+19.12 3.61:0.485  1.45:0213  3.15+0.980
LMM 50 550.0+69.5 11504147 226.0+364 109.5+18.73 364:0582  1.35:0.301 3.9240.863
LMM 100 503.0+54.7° 99.047.7 213.04209 107.8+13.33 33340447 14610151 3.28+1.169
LMM 200 478043677  90.047.2 212.04256  103.0£13.51 355:0547  1.48:0152 3.13:+1.186
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Groups

3.15+£0.315
3.29+0.282
3.07+0.340
3.25+£0.407
2.78+0.432
2.57+0.457

0.34+0.046
0.27+0.041"
0.24+0.049™

3.28+0.295"
3.53+£0.263
3.31+0.172
3.54+£0.310

CON?

BLE 50

BLE 100

0.26+0.034
0.23+0.047"
0.20+0.023"

LMM 50

3.14+0.322
2.80£0.291"

LMM 100
| LMM 200
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- HPLC 4=
- A= : CapcellPak MG C18 5um 4.6X250mm

EEY

ol =4

UVv 326nm

T 2Y A - OlMELER

29 B - 0.1% oItk $8%

= ZH A =2 B
0 20 80
15 35 65
15.1 20 80
20 20 80
FZ 0 1mL/min
F=k 1 20uL
SIMH - =
- EZM I 2ol
250
2.00-
150 3
] <
1 ©
1.007 @
o O
i =
- (0]
0.50 g
] S
: E
0.00]
. ———————————————————
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
- Ao 3 =olE
0.30-]
i o
i o
<
b <
0.20 .
i ©
] S
©
T (8]
- E
0.10 o}
] o
7 o
] 2
1 M
0.00-|
S S
2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
of. 2™ SAIH
= A2 MYoistw 2A stete el (e ZT(El)
= F0igE 28YLR MMM REd "I Al 2 2 100 mg/kg/dayE2 LEHG20{, 200




mg/kg/day £01 Al JI& 53 §50| LIEHGSE=Z oo ME2E £ Us SHS 20
mg/day O|&tolz} & == US ATFoME MAE 22 200 mg/day OlA&2l 300 m
2t

(ME8)2 600 mg (REE)S LLdUFT2z M50 AMHSAIHS TS LA SIS

Pharvis Koraa Pharmaceutical. May. 08, 2017
FT PWPZ017001 Version 1.2
fi-at-cle-? i)

QIMAEAE AL

Jls48 A8(=F GF =g =£2)2 A A=

HE Y 2 PT_PVP2017001

n@ss ac hadoastind
SN MED =y SE@(PV-LM 200)0 ES- L EoZSRR
E&TH Oids JiEd, #8 B8 U o3gs PoHI WE 125
H8, SR, IESEES, OIS, HUREE UHAN

n = Randomized, Double-blinded, Placebo-controlled 12 Weeks
Treatment Study of Ligularia Fischeri and Momordica
Charantia Mixture{PV-LM 200) to Evaluate effects and
effective dosage and Safety on Prediabetes and Metabolic
syndrome Subjects
28 % AR My Bl
HE M Version 2017.05.08, V1.2

=Confidential-

0l B MESDHAEYe £ Tedct, 0 Bd= 8 B @R UES MBI mHiIg2001
Lt AEAe NE Eo 200 5, =55, &%, MEE + 2oL

This protocol is the proparty of Pharvis Korea Pharmaceutical Co., Ltd and may not -
in full or in part - be passed on, reproduced, published or otherwise use without the
express permission Pharvis Korea Pharmaceutical Co ., Ltd

e YYYY}Y}Y}Y}Y}Y}Y}Y}Y}Y}Y}]}]}]}]}]Y]Y]Y]Y]]YY]]].TT
EOIT| 1/ 59




Pharvis Korea Pharmaceutical.

May. 08. 2017

ﬁWF‘EGITDDl Vemian&
20| 3 =0f
AE Adverse Event
ALT Alanine aminctransferase
Apo Al Apolipoprotein Al
Apo B Apolipoprotein B
AST Aspartate aminotransferase
AUC Ares Under Concentration
BMI Body Mass Index
BUN Blood Urea Nitrogen
CBC Complete Blood Count
CRO Contract Research Crganization
CRP c-reactive profein
CTCAE  Common Terminoclogy Critena for Adverse Events
DPP4 Dipeptidyl peptidase-4 |
DSMB Drata and Safety Monitoring Board
ECG Electrocardiography
ESR Erythrocyte Sedimentation Rate)
Fu Follow up
FPFV First Patient First Visit
FPG Fasting Flasma Glucose
GCP Good Clinical Practice
HbAlc Hemoglobin Alc
HDL High Density Lipoprotein
HOMA-IR Homeostasis Model Assessment-Insulin Resistance
HOMa-B  Homeostasis Model Assessment of f-cell function
ICH International Conference on Harmonizabion
IFG Impaired Fasting Glucose
IGT Impaired Glucose in Tolerance
IRE Institutional Review Board
ImT Intent-To-Treat
LoL Low Density Lipoprotein
LOCF Last Observation Carried Forward
OGTT Oral Glucose Tolerance Test
pe Per Protocol
PPARY Peroxisome Proliferator-Activated Receptor Gamma

HOIT| 2/ 59




Pharviz Korea Pharmaceutical. May. 03, 2017
FT PAVP2017001 Version 1.2
I EEEa ]
QUICKI  Quanhbitative Insulin Sensitivity Check Index
REC Red Blood Call
SAE Serious Adverse Event
SUSAR  Suspected Unexpected Sernious Adverse Reachion
WEC ‘White Blood Cell
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Pharvis Korea Pharmaceutical. May. OB. 2017
PT BEWP2017001 Varsion 1.2
L == i m ]

SIHAE 22 (Synopsis)

FNE HFED =8 REE(PV-LM 200)0 2g- 3 DHAEEDE EZ2IH
Oids Jisd, =& 5 % 23 I=s S350 #i 12= 45, 2D
SRR, EEH, HOHE SHAE
Randomized, Double-blinded, Placebo-controlled 16

e y

Study Title Weeks Treatment Study of Ligularia Fischeri and
Momordica Charantia Mixture(Pv-LM 200) to Evaluate
effects and effective dosage and S5Safety on Prediabetes
and Metaboic syndrome Subjects

Study number PT_PVP2017001
Project Code PV-LM 200
Sponsor EES D AR
Fhase AN =4E BHAE
KFDA WD mEE | g 2t
ST MR Al JE=
SRR =
Jt
Ger 2IHAE J2 [IRB =21 = =F 1574
=R E AFs BPL U QASTE BENE0 B8R 6FY wuFas
' = 1252 SHEITE O HAYOES Y SHEsEL, S9GiEAL 3

Al BE, HOIZO0OH J24110 85 S350 8y BE gHo=24 H

Hoix 4 f 59




Pharvis Korea Pharmaceutical. May. 02, 2017

FT PWP2017001
EETTTE

Varsion 1.2
]

=)

ar

HE22H JisEd HEEE g0 6 L.

SIRIAE CITFE A

Randomized, Double-blinded, Placebo-controlled, Parmallel group,

Single center

AMEE A7 &

CH & T

6T B4RI2E
W= S0 CHaT 429, HEY 148, ISY 148, BIEF 149
HAISSE QAT 428, HST 149, IS 149, BZ= 149

R

= EESE 1o%E oo, 34 =8 178 & 10280 S50 &

E o

=
=

i

1. & 14F [Washout period #ESE ZF)

B Screening period: BE S7|2F SHEAT= FHE 1429
wash-out 7128 T, =5 1&g 3|15 -142- -120(C8

B Treatment perod: 125 (WEKO-WEK12)

m  Safety F/U penod: 25 (Telephone visit)

2. B33 Fors ME YR
®m Vst 1 Screening and wash-out, Day-1 ~ Day-14
m Visit 2: Randomization, A& 4 8(E= H=) B A, Dayd

m Visit 3: The Interim Evaluation, AIE&E(E= =) BE,
Day 2814

®m Visit 4: The Intenm Evaluation, AIBI&EB({E= S2) BME,
Day 5614

m Visit 5: The End of Trestment, $ %I} B4 HHY, Day
8414

®m Visit 6: The End of Study — Telephone wisit(Safety F/U),

Hox 5 f 59




Pharvis Korea Pharmaceutical. May. 0Z. 2017
PT BEWVP2017001 Vearsion_ 1.2
e —

Day 9814
3. ZaeE

*Paga 11 5] 2UHAMEYSE table &=,

B OUEM #MESIE mImoce 4 Rolfr 1)

B ooSn EnE MITHE o T, SS0l fu TE,

B 204 Qi BDM Diex2 3

HESEH ABIZ ®or MUH R I, BHA 8 12280 T o
48 M S0 ERNM BAS0).

<GS SM DuD>

HbA1C: 5.0% 0% I%018128 T}

HeH B SHEN Z=2ES0 100~125mgfdl DIHLE 28 ZAZ @S
0l 140 mg/dl 0I&, 200 mg/dl 1T 73,

<TRALEES TEobsls

cigio] F|& & H Fim| ojsfo| sS

i) HelEd @ WX 90 om, M B0 om 02

2) S|HTIE 2 150mg/dL 0|28

3) TY ST : EEF 40ma/dL 0|2, 4% 50 mgfdL a|ok

4) Y : 130/85 mmHg & £ DS Rk &

5) DEEY : 100mg/L O|& == YETED B2 E

S
o]
M
|'_|'1

B 1% 5= 2% Qa2 EEYE .

B E OHAEE MBS MR, SNE ZHASIH) G BoE a7
= JIE=0 AWE A,

B A4H JiE BERE F DHECE HFHUE ).

S SR §E oF, HAJIEAE T SRl FAHE HNE T

B (== SiHjAEN 8¢ SOHL 86 8 20800 A:ST 8

= It

B DA EE 2 ETE A% Ss =5 800

B e AW 3R am® IS =i G2 7 (EnEe mEE:

Elsw, DU, HEENN, 88, #3588 01#2 banier methods)

AFEY & 3N NESE QTR Y E o 2® JIRET

ASEY & 3EE ¢ BY HEgs UE JAF

B Ml 0 L FHIENHEI UE ELT (sensn creatinine =
2.0 mg/dl, ALT, AST, alkaline phosphatase > M S8MH « 2.5)

H235E

B I = Jutimobl Sof Halg ML M o Sss Q5 %
= el (MaEEE, 24, B8EE, HAE, ipuslE )

B ES0 ¢ E= =a%

B =3 (leukocytes) £ 3.0 x10° /L OI2

B S8 ET2 (Absolute Neutrophil Count) 1.5x<10%/L TI2t

B @ST == 100 x 10°%/L DI

moiam oy S

BOF BHAN NME OEE NHSH ¥ S us JIB a® gam 8
T E= SETH0R OAME MMM SESDD BSE T

B F UHAME B 2 HWE Wash-out period JF A%7 82 T

NE=Z: S0 2 85 |m AR 1Z: PYV-LM 200 B R 3 &8 1252 37 45

2%, 26 (USHEZ0 @ QASSE BEY Zoo4) 12 230, 18 13 &%

HOIT 6 f 59




Pharvis Korea Pharmaceutical. May. 08. 2017
FT PWP2017001 \arsion 1.2

B AR ZZ:PV-LM 200 = 2& 2 1252 357 45

(UE=ZH & DMSEE DI2Y ZS324) 18 28, 13 18 &H

HE=sdi 3 BASEE H2H =224 PV-IMP 2 28 & 12
42, 2 2+ BT &F
THZE I HE oE
Il 8§ s
= 145 (Washout peried 2= 20 2=)
SIH AR 12
EIEIE N OHEOISERS H 123 AIES O SE & s{Hemoglobin AIC)l #8HE.

N B0IAEHR OH 45, 85 AES SErg sAfHemoglobin A1C)E BL28HE.

B BIOI~THD CHEI 435, B 125 M2 A= 988 AAMMOGITIEM 60
F 1207 © MEETo i ¥EE

B HOIEHe HH 435, 85 125 AEE 2= A 85 pes

W BECIEF Rl 43, BF 12F A3 Lipid Parameters: Total

OiI} WIS cholesteral, triglyceride, LDL cholestercl, HOL cholesterol, non-HDL-

cholesterol, Small Dense LOL-C, sCRRP Fres fatty acid, apolipoprotein
A1, apolipoprotein B, adiponectin

B B0 2~cH2 [HE| 44, B= 12+ AIEE BMI :BIS.

B ONEABHAE BED MHE LSl YuS(0D)r =4 (REus E

B EY gz, B, JEf 3, 2F)

S=s e 2
JIE E BiE SiE

EHIO Ho
=X 24 B fREg ®BIE:

1) PP (Per Protocol): ITT =& AT 2 T3 HE o=
(Hak + 48 28) | gy ae oass pec 83 21 SOHU AHANS o2E
H% = F GAd EJISLH IE PHUCS I ORGNT 2

LhatiE HEE St =N LHAMEE S=oil, =UE bz

HOx 7 f 59




Pharvis Korea Pharmaceutical. May. 08. 2017

PT BEWP2017001
e

Wersion 1.2
—

(HB/RE2 FE HE, =8 B 5)0 o= D JI9E
SOisHH FE4 BESZ #0E Mg PP E&9 NE: =B
=S JF B0% Ol42 T} S

2) ITT #£&: &= APARNY I HIE &2 2E QYT TI=E
Intent-To-Treat 2&(ITT S&)S2 F2MLC, UHAH 5§ E&1N
gas e, LOCF(Last Observation Camed Forward) 2EE
DiEoHH ES58 alAIELL

m R B
TEH HE F APABE JYEE PUIUT SH 2D
28 Follow-up 0 DIFHE &L 22 Z0(BI0L

2
I
ot

EAEE

= = odAEe=2LH I1T 2345 PP =2 2520 REd &
AL

]
1
1z
i

FEN H+B ZEf ZE ENTZHE RIY<+E(a) 0.05 SibAM
S22 B(Two-sided)E RS B0 T 22D BH= NBE2 1 2-
HEZ, MB 2 =0T 1822 BZ SHIHEE THOIE 95%
HESF2HE DNER s A0, & 7 +F 0.05 322 §#LL
SHNDT0L BEBELZE HAISIE S=L0L.

B REEd B3
AEs BIKNEMH O =42 A, & S950A ZEE ZE S+
JIHE ChH) BAHEE 48010 =& 2 Unpaired t-test 8 O E5HH
A2 waAg0 =T S3n0. MEESR HEZ 22 ASH

NEEE &N LciciH F&8 M= repeated measured ANOVA

=3 e TAEOF AP

HOIT 8 f 59




Pharvis Korea Pharmaceutical. May, 08. 2017
BT EWVP2017001 Wearsion 1.2
T =]

AB2r =0 B OE Q)& cCHSgr £ Qj&gEsS
= 0L & 22 0jEEtsE0 g2ad HEns HEsE
Havst D Chi-sguare test E= Fisher's Exact test 8 0|23

an
i

2) HAEIBA 2H
2 pfla BITE JIHET OE MEME 35 S5 & S50 9=
TEE FDIE FASID, DT SHBH TU0IN UST ttest =
DIESHH JHEEI B8, M & JH(A32E) Ol AIENE %
=5 AN FU =3BHE TO0J} =T pared t-test 8 CIE3H

To L.

) MHBAM Y TR HA 2

L HE A
HT ThH AMAE O S8 F S50 MAYHER JFYE 8BS
2/HIBY HENgE 4 ¥ UFEF 9%siH HASD, Ch-
square test = Fizher's Exact test & Q[E2&0E =22 IE

Hizm L.

- gEEE
JiE3 OH AMSMdE 84 S5 5 EHEHI U=1 2EE SITE
HaAlstd, =2 SEEH I0It =T ttest @ S0t =S80
TE, IE ZB(A3DW) OH MEMES 85 S8 A ZU HEEH
THOIJt Si=7| paired t-test B OiEcHH 2EHFLL

HOIT 9759




Pharvis Korea Phammaceutical.

May. 08. 2017

PT BWVP2017001 Vearsion 1.2
L —
OIFAIE 28
& B2l
AOEIQR) | FEANEEE) B3 = Heae
SSR#ES)

Aisit i 2 3 4 =] &
Schedule =2 WO W4 W8 Wiz wWig
FEEA v

BpEE A 1"
pEE = ¥ ~f ¥ o W
HE T e
oiE HEE T ’
IETESE =7 -,-
UM UEAY v v v v v

ECG 7 : () () (+) ()

HE, BMI + v o - W
Chest X-ray"! o [+
RHEE TN () * () (+) (]
JNEJSLE S=giED W
=g B - o
==HEH o
AL T o ¥ v
PLE A S -.r o B
ZET MO » v v
OGTT - ¥
Fasting Plasma - /
Glucose
Lipid Peramaters v
HESE M0 v v v
DlardbE Bpl v v ¥ - o
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Pharvis Korea Pharmacsutical. May. 08, 2017

&WPEHI?UEI Uersicng
1) pEye WE, Edas, HE DX UE JJHE DEE 38 | EHEIC,
2) QauBEEAs
R HA WBC{totzl and differantial), RBC, Hemoglabin, Hematocrit, Platelet, ESR, CRP
Fasting glucose, HbAlc, Insulin, BUN, Creatinine, Urnic acd, Total cholester:
BoEE AL Triglyceride, LDL-C, HOL-C, Total bilirubin, Alk. Phosphatase, AST[SGOT), ALT(SGPT),
GLLDH B
AHBM pH, specific gravity, Protein, Glucose, Ketones, Bilirubin, blood, Urobilinogen, Nitrap
WBC E.
3) BUBREHA JlelT) GENAD WANE, SEHMS 2N, (v)2 27D E2H O Optional A
ARy 4+ Q.

4) HF/ASNE W BEY 2R 1MA BF B0cE 32 EF 13 28 BEAM QAR 4 o 0 3R B
MDIAEIel FAZDE ADEIL RuETIE oiFis.

5) SCEEN A9, BF 6N HEN- EAE AusD.

B} 23Eid 0IF 1MW S0 2R 9F 13 $F 2o B3 BE2 8T 4+ U

7)ECG: (¥)2 oTmsl Nod oo Optional BAS AEYE & U0,

B) Chest ¥-rayk Visit 1 EE Visit2 T Jjzs AEM AHSE, A3aY 20F 308 U= B2E SXssI2 8o,

o=

HOiT 11 f 59
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= o 4 A _ g SCIof H
HE e dEAE | gy | F B m | scymsen
Anti-obesity effect of Crinum
asiaticum var. japonicum |Biomedicine &
1 Baker extract in high-fat |Pharmacothera| @& | 82 =+ |Elsevier SCI
diet-induced and monogenic Py
obese _mice

FIMM 22 “Anti-hyperglycemic and anti-lipidemic effects of the ethanol extract mixture
Ligularia fischeri and Momordica charantia in type Il diabetes—mimickin mice” M=2Z BMC
complementary and alternative medicine M'&0oll submission

2) = A =M stssle wWE

x| &l
1=}

()

T 2 A T=3 EH
HE 3o A ity YA A =
T O o= S ==T9] gy PREDE i
| FAR T aa BEF 2014.09.24. *LE;; o &Rl
=i o T
Regulatory effects (?f d}abetsfrelated _ A2 skl )
2 genes of Luaularia fischeri and qE&F 2015.09.15. ez o] o &kl =
Momordica charantia extracts e
20154
3 e = a7 vAL 2015.04.24. | =LA | Ol
&3]
Identification of Optimal Extracts ol of 715 7]
4 for Anti-diabetic Effects of H+A 2015.10.28. = "x]_l skl =
momordica charantia =
20164
- _ [o =y %/\1
HFD/STZZ #%% A28 uds g
5 | % A WA EFE a2 20160428, | o'y o | AT
B mn el 871831 %
e A g
3 3]
20163
3 a2
A28 FwAs 29 db/db ?&fi ;ﬂh
6 vpg-2o A dARY =Y BAHL 2016.04.28. ﬂjz‘z‘ | HEEs
oy Fal 2ol USRI,
e A g
¥ 3
2t Z|=4Al (o|H)
EE0H[MA X2 7|22 190 Hfetz, atete = MM ESF T 1xAHA el 2018H0| 7HE 2l

g A 2 EAE

ot M Z3t
2719] 7|sol™of wat, 20180l A&3t o ™
ot ol &g/ey
ATAE &&/%48 43
W5 ne 7led AHFE g
B B = DRk ek A9l
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