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SUMMARY
(GEQ )
[. Title

The development of natural health food for controlling the body weight

II. Object and necessity of research

Nowadays, the anti—obesity drugs with single mechanism of action, such as rimonabant
and sibutramine, have been withdrawn from the market because of their severe side
effects. In order to develop functional food ingredients with multi mechanisms of action for
weight control, Unigen discovered several final products by combination with each material
1) which can reduce lipid accumulation and induce lipid lypolysis, 2) which can inhibit
intestinal lipid absorption and 3) which have appetite suppressing effect, from natural

plants. These also are proved to show safety by several toxicity studies.

III. Contents and research Scope

<Ist year : Selection of candidate materials for preclinical study>

-, Study for mechanism of action : Mechanism study using 3T3-L1 preadipocyte and
Cannabinoid receptor evaluation systems.

-, Study for active ingredients : Determination of active ingredients using LC/MS

-, In vivo efficacy evaluation : Efficacy evaluation of candidate materials in high fat diet
induced obese animal models

-, Safety screening : Safety screening of candidate materials using rodent animals.

-, Raw material sourcing : Raw material sourcing for pilot production and process

development of pilot production.

<2nd year : Preclinical study>

-, Study for mechanism of action : Mechanism study using 3T3-L1 preadipocyte and
Cannabinoid receptor evaluation system.

-, Safety study : Securing of safety data and starting long-term repeated oral toxicity
studies with preclinical candidates.

-, Process development for pilot production

-, Development of analysis method : Development and validation of analysis method for
standardization and quality control(QC).

-, Stahility study : Accelerated and long-term storage tests for setting the shelf life of



product.
-, Raw material sourcing : Raw material sourcing for piot production and process
development for pilot production

-, Spectroscopic pattern study of raw materials by using LC/MS

<3rd year : Completion of preclinical trials and Performance of human clinical study>

-, Study for mechanism of action : Mechanism study using 3T3-L1 preadipocyte and
cannabinoid receptor evaluation system.

-, Completion of long-term repeated oral toxicity studies : Securing the safety data of
preclinical candidates

-, Preparation of human clinical study : Preparation of protocol and selection of CRO to
perform the human clinical study. Production of clinical materials.

-, Performance of human clinical study : IRB approval and start the human clinical study.

-, Approval process and preparation of document for product launch: Document
preparation for KFEDA approval of health functional food or Document preparation for
product launch (Techpack, Brochure, Presentation file, etc.).

-, Manufacturing materials in production scale : Process development and Establishment
of standardization for production scale. Formulation study. Pilot production for clinical

study.

IV. Research results

Three final products of functional food that showed the multi mechanism of action for
weight control were developed and pilot production of those were completed. Unigen's
major customers, Univera and Basic Research Co. which had interested in dietary
supplement for weight management, requested human clinical trials of UP601 and UP603
for commercialization. Double-blind human clinicial trials(12-week) with these materials are

in progress in Miami, USA.

V. Achievement and the utilizing plan of the research

As results of this project, two patent applications(US and PCT) were completed. Three
research papers were published in abroad and also the research data were presented at
domestic and international symposiums more than 8 times. Unigen has completed the
development of three final products, UP601, UP602 and UP603, as final products for
functional food in this project and has been preparing the commercialization for product
launch. After completion of human clinical study which is ongoing, it will be possible to

sell final products to Unigen’s major customers, Univera, Basic Research Co. and etc.



which have plans to launch the weight management products. Also, an increase in
revenue 1s expected through the market extension with aggressive marketing strategies
based on the clinical outcomes, considering Schiff, GNC and Bayer CHC Co., which are the
global sales network of Unigen and have been showing interests on Unigen’s new weight

control products.
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Figure 1-1. Increase of obese population (Projection, ODCE report)
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el W& 56799 A FEolvl: shAwr 1995 Ul A% FFEAL P

139% %" Aol 2010 30.2%= vi-5- W& Sz F35skal = AAS.

(Haslam DW, James WP  (2005). "Obesity”. Lancet 366 (9492):  1197-209.
doi:10.1016/S0140-6736(05)67483-1). ©o]egr thekst A3 #Addo] & vivro = g A
AL FRlYBEHAZFe] AFS o7l ARl 2007 1909 1ARE Fedol4hut 63 ol A
2011l &= 67RFd o= oF 47% F7hetSla. 3 S dwods B 1909 508 23 Y S A=
she 20070l Hl3a] 2011d o= 709 41 Pdo 2 oF 40%H = F7FekAl UERsE S (2012W 2
A EAALR).

byl AE3 AFRF2AEFS AAFEE 20089 Nutritional Business journal (NB]
supplement report, 2008)" o w2 23 =/ %] /A 5 A 5Fe} ##H E dietary supplement Al 7%
o 20079 Yl 6% AAES 71EF 70919 ($7.0 billion US dollanE 7S5 09, 20104
o= $227 billion dollar® 718 3u] ol 4e Z7&S VeI 1% 7% sl@as
$1.58 billion dollar’} A=A 35tel #AHE A Eo FrjAL 723592

2012 Ul A7 AE AAA 2AAY RuA & BY, AdE 7P =2 AGAE B
A AFS AAT FAAFOR 2011d 78904 &l 2359w 201.2% AHAE HEMU
o

oJerE Al Q8 BAWEZ==R A= Xenical (Orlistat, Hoffman), Alli (orlistat, Galxosmithkine),
Reductil (Sibutramine, Abbott), Sanorex (mazindol, Sandoz) Z1#3 Acomplia (rimonabant,
Sanofi-Aventis)7} 1o o]Fo] ztA|stal A= A FEE 2008 59 13707 @Y E 7=
31 S. 18y 20099 orAA A2 Acomplia 7} EMEA(European Medicines Agency)ell A
ArjEA AEE o] % 2012 gYdo] AdAA FAEE oFE AFAA ™A BT
- AE5A A FeA = AT HE Y AR AT 24 dFE. A RN EAEAE
Orlistat ¥ro] 483 sAlel A dS SRt e sl

2013 FDAoIA <20 % Hwrx] g4]2 Qsymia (phentermine/topiramate) ¢} Locaserin 9] 73
TR 2 ARG A AdH Ad AL sl #ete] tatE Al & A9 ARE 9F

[4_1
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Table 2-1. Production records of health functional food ingredients (top 10 ranks) (2012. 12.
31, KFDA).

= Ryarey
e
g 2008 | 2009 | 2010 | 2011 | 2012 714
= (5iF=3
Z A (1 -A) 416 800 1.129 | 1.435 | 1.807
1 FAM}Tapg &9t 145 a41 349 502 T
pe FAETLTEE 2z 62 87 140 245 HE7 s
3 OglnHH 2= - 5] 4 147 A A A
a UIASFES 50 138 135 T
5 HEFlss20 31 104 Eda ey
6 WMo T mEtns 14 40 100 7B 7]
HH = SuUs=E=
v = o4 A2
HEWol 2T EES ;
7 T %EETE_T - - 61 I EATEA RN
8 BUEELLIER - 3 11 71 41 o] 2 2
AP ZepR21 5455 _
a HELo] = 5 20 29 o] 2 2
i%ol:ﬁ:%]—i iiol
10 seorEs 36 32 29 zs | I
= =
BN | 22 210 614 793 | 1.364

49 59 ABT F Add FF 2 4FAT B AFES AW gx AFoR
201.2%(78—235% ¥)olA o 7] 3 }
] 7

5 s =
AEe] AABYa ol AFH B DS FAGE AHFA #7 f®d Aow Fol,

E3 @RI RATANE HEE) 9% AP v ERGED S5 A e
AN FEF dopru AREA(2AW: POCUDS Awes 819 7/4=d S8 29,
S Aglel Z)zeldats ANE Lt 5 A A AAdoz wwARA AgelA g
A9 &9F /M ool 9ln J1Ee] HMARAE B GE AL $2F 5 A4H %
A go] FAuo] AFAM s FRFAA Tsol Fe; PG He A WA
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B(HA FRE EE5E Aow FW w7 P 2
2 mmA g Ao A % AT 73] wAle] Ee.

43710148, 130

Figure 2-1. Production records of health functional food (functionality category) (

‘12 years
/hundred million won) (2012. 12. 31, KFDA).

A2d. AANE ' 7le TF

Ag A AYZE, 19999 FDAS <HdA sels whtoem 20019 5-H
oAl oAA AL MHABAY, AU FEAE A R
49l #stobAlel A 8E Aol o] 2TEF HE AL

% 1A AEAA Bt $EF

e A
L eYzEE A AW B oAAQ AU 55

o U U\j
LA o) Fabgo] tha WA e st 44% £ES ohold @ASIE FDA o
A4 Felol FAHC] = FHY. 024, AZME AU FDAY o8 g
Que fAT MEARALG T S AS
53, AUBI BAE YR 12 §F AFY TAALLDS Aol vRARA F A
22 OTC(ue|okE) Asto] tste] FDA £1& wol, olabel AW glol= A% Ful7h
Fssl S AR A el e NS W U,
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7}. Lipase 84 A3 2384

Pancreatic lipase®] &4 2 A 35S triolein . Z5E 285 & oleic acidE ZA3to =z 4
48, 01 M NaClel #7kg 01 M N-tris  (hydroxymethyl) methyl -2 -
aminoethanesulfonic acid (pH 7.0) 9 mlel. 90 g mol triolein, 45 mg gum arabic¥} 9.45 xmol
taurocholic acid& YWil X532 L0 &9 AHste] #Axs 714 180 w0 o human
pancreatic lipase, 1500 U/ml, 15 @, AT EZ 5 ul, 5 T3] HFHES-g Ao Hulx
200 pl¥E =2 A Z3FAS. pH 7.0, 37Col A 30%7F ¥k3-A171 & | 2%(v/v) methanole] X~3+%
chloroform/heptane(1:1) &< 3 ml& X7t 108 &<QF wwksk & AA1E2](2,000X g,
10min)3te] +3 & AASFAS. 71el copper ¥HE-9 Imle H7bste] tha] 102 &< wykst
L AAEE o FEH oleic acid®t copper salt7b EFHH F7]EWE 1 mlS 335
0.05%(w/v) 3-tert-butyl-4-hydroxyanisole ©]*¥&%¥ 0.1%(w/v) bathocuprione &< 1 ml<
A7 e & 480 nmoll A FHEE =AY oleic acidE AHToZH TASAS =AFIS

Tannin index = Minikit & ©]-&3}o] A ZAlo|A A|-&3 HhHo g

A\

43 5.
1}, 3T3-L1 preadipocyte® &3 F%

3T3-L1 preadipocyte= 10% bovine calf serum(BCS)%} antibiotics(penicillin 100 units/ml,
streptomycin 100 units/ml)”7} £3¥ Dulbecco’s modified Eagle’s medium(DMEM)S o] &3}
o 37 C, 5% CO, Z71oA w3t S, 3+ 24 well plate &2 6 well plate o] AEZ uj
& 5, 100% confluentstAl W 2dzF o wge  YS(day 0), MDI(05 mM
3-isobutyl-1-methylxanthine(IBMX), 1 M Dexamethasone, 5 xg/ml insulin)& *¥3%3F 10%
fetal bovine serum(FBS)% 7} DMEMUIA 2 At fFxstal, 29 F(day 2) 5 pg/ml
insuline] ¥+ 10% FBS DMEMO 2 297 sjFstal &, 1 & AWAlxe] o &shs 9l
3 2¢o) WA (day 4, 6) 10% FBS7F H7F © DMEMCO. = wA|stHA 4437F T HHO%M
3 skl A A - Age 74 AFY FHo] v, &3t s = F<kday 0,
2, 4, 6) AAAY, & 237 FREE AR (day 8)o AAISHA .

t}. Lipid accumulation &3
3T3-L1 preadipocyteS 24-well plateo] 5x10* cells/wellZ seedingdlo] Hf <

&
k3
AAGAFELD S 55}7} FEHE F<(day 0, 2, 4, 6)°l AR E37F A3 o] Fof
2 Al - el (day 8) X platee] WA E A ASFAL, 3.7 % formaldehydeE 500 g1 * 2

o] 4 1A17F %<t 14 3190 <S. FormaldehydeE A3 A A S A71e =FHFE 33
2 &}, Oil red O working solution®® 1087+ A&, o] wW AFEHE Oil red O

working solution< Oil red O powder 2 g& 100 ml 1sopropanol°ﬂ =2l H, Tl 6:49
H &= 3|3k o, o} sto] A18etd e, AMEE AAs b3 Oil red O working solutiong
ds AASL A7k SRTFE 33 AFH st =27 @ds] AAS o, 100%
isopropanol® &%3to] 510 nmollA FFEE SAHAFCEZN, A4 A 2345 IS
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Z. CBL &A1& o] &3 2384
(1) Forskolin—f% cAMP AAdel| v X+ A&z} 714

(7}) HEK293 M ¥FE o]83 Jynwol= 48 CBl 2dL 93 cell culture ¥

transient transfection.

HEK293 A9} COS-7 MxEFE 10% FBSeF A4 A 7F H7Fd DMEMe| 37C=2 =A%
5% CO, HlE7]ol A v sl S, Transfection 24A13F Aol 10 cm& 749 v EFHA o FEF3+
% calcium phosphate ®#H= AH&st 5. ¥ =col= F&A CBlS 2 pg/ml adenylyl
cyclase isozyme V = 1 g g/ml @ CRE-Luc plasmids:= 1 g g/mlE AF&30 LS. 24-437]7F &

cAMP A4, CRE luciferase activity 2 mitogen—activated protein kinase®] <4slE =743}

o] O
.

ok

7E1

oot

(2) CBl &AE o] &3 A3 AGZ Lol o Z+g A A.
(7}) Adenyl cyclase activity =74

Transfection 24A]7F $-o 24 well plated] AEE EF3F 1S, 5 pg/mle [2-3H]adenine=
2-3 A1 v FE S (0.25ml/well). ©] B2 10 mM HEPES (pH 7.4), 2 mg/ml fatty acid

free-BSA$} phosphodiesterase inhibitor RO-20-1724 (0.1 mM)¢} IBMX (0.1 mM)E 3t
DMEMo. 2 thAstA . /HYn]=o]=% 20 mg/mlZ fatty acid free-BSA°] &3] & Wkg-<Y
of H7}slar 37 °ColA A A3t adenylyl cyclase stimulator® %7} & 10%3+ J%’\]Zi%. s
SN AASL 0.1 mM cAMPE &3t 1mlel 25% perchloric acid® W3S A XAl A
L. 09ml9] acidic extract™ 100 xl19 3.8M KOH$ 0.16M K,CO;2 A3 A7l F
two-step column procedureE ©]-&3te] AAHH cAMPS ¢S SASF L o AAHdHE A3

ol %ol cAMPE =H3l7] Y8 cAMP radioimmunoassay KkitE AFg&3lo] A ZALe] AL A
A Aol whel assay s AAIEHA

(4) CRE luciferase assay

Transfection 2441 7F 2] 100 mm plated] #F3 HEK293 cells (1X10° cells/m)E A}-& 3}
CRE-luc 2 TK Renilla-Luc®} CB2 plasmidsE calcium phosphate WS  A}-&31o]
transfection & A 39S, Transfection 2441 7F & 24 well plated] AEES 233 e

luciferase assay system (Promega Co.)& AF-&3te] X|A|A o] we} luciferase activitys =74

(6]

ol

(th) CB1 +&A41¢ MAPK signaling #Hgol tfst Z3az8 A7
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243 cDNAsZE transfection® COS-7 AEXF+E= PBSE F xd A4 & Zg2HE o] &3}
o AEZE FHoJEol 1083 4ToA AAREYE 5. /H]li_ pellet2 Laemmli sample buffer
(100 xl/plate)E H7}slar ultra sound sonificationd &= AF&A7FA] -20Co] ® A LS. 20
AlgE (30 xg)e= 100TCAA 57F #2 2 1.5 mm 779 10% polyacrylamide gelE A}-&3}¢]
A719 % 3 e @M AL nitrocellulose membrane®l| blotting$ A @3 Ao whal 1, 23
FAZ st PBSE AAS 3 3 enhanced chemiluminescence techniqueZ Al-§3}o]

peroxidase activityell 9]t So]Z<l ME=gE HE39 =

1}, DIO miceZE ©]| &% in vivo 2334

577 7 CSTBL6J vh28 Edstel dFA% /487172 AW F AT we
a9 wGe Fol RS P EYF BE F 10 £o) vpaE 2 AR TR A
A A AYEE ARE Folstel FYWETORM BEHAS. LA hgrelt
600 AW HolE 8F o4 Holste] MWE fESIS. MWFEIL SR w2 o
A AFE vhgor BANde B TR @ ¥ Fu B 5 AT Foldtel A%

4 g3 2384 392
2. 2% 8 1%
7}. Lipase 84 A3 =384
A A Bfeka e F 10723709 A F=E gholB g E ] &3¢ Lipase inhibition

assays ¢ A¥ 80% ol As A4S e FEES 11257 AHESS. Lipase A &4
S Yeld FEFE 112570 24-E Tannin index screeningS F3te] ©d A o2 213 Lipase
o 4%

A Ay FS nz 4 dE 2A AA (Tannin index < 0.1) = 168 7 A& A L. A
HE 168709 &A1Y T XALE Fste] 53, 54, hdAd, FERAA AL 5 & 1# sk
47709 FHAAE A2

| 10,723 plant extracts
. (Plant Library)

hPL assay (in vitro)

1.125 hits
(> 80% inhibition)

Tannin Index screening ( < 0.1)

168 hits
(Tannin Index < 0.1)

Literature screening
(GRAS, Patent, Journal)

47 hits
(Obesity animal model)

In vivo screening

5 hits
(UG1001~UG1005)

Figure 3-2. Screening process of Lipase inhibitor.
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Table 3-1.

The result of lipase inhibitor screening.

WolA A w9 Ay

| 5% Fu 44 L FE Rl A

%7 o

_28_

Ass &

SAMPLEID | Tannin index |  Pas® SAMPLE_ID | Tannin index Lipase
Inhibition Inhibition
PO0063 0.04 89.2 PO1188 0.02 81.4
UG1001 0.08 93.0 PO1196 0.09 79.9
P00283 0.16 90.5 PO1211 0.10 89.1
P00287 -0.08 86.6 PO1264 0.08 82.4
P00297 0.01 83.8 PO1274 0.09 90.0
PO0314 0.20 80.3 P01279 0.09 87.0
P00394 0.04 84.4 P01300 0.16 86.4
P00402 0.10 89.2 PO1438 0.00 84.1
PO0446 0.12 88.6 PO1460 0.00 88.7
PO0472 0.18 90.7 PO1468 0.10 93.1
PO0541 0.06 84.8 PO1676 0.10 79.7
PO0562 0.11 80.1 UG1003 0.13 97.1
P00599 0.18 82.6 P01858 0.13 84.7
UG1002 0.06 113.3 P01932 0.08 80.1
PO0726 0.10 89.6 P02024 0.10 80.6
PO0746 0.09 83.0 P02089 0.11 88.0
PO0823 0.08 83.9 P02100 0.08 82.0
PO0859 -0.03 83.9 P02122 0.10 90.4
P00954 0.17 86.5 P02393 0.10 81.2
PO1008 0.21 84.7 UG1004 0.07 96.3
PO1164 0.03 84.7 P02526 0.11 80.1
PO1165 0.01 81.9 UG1005 0.13 95.1
PO1167 0.14 88.1 P03421 0.02 80.5
PO1183 0.19 83.0 P02397 0.20 86.1
0 FRaAe AY 23 2 A% F4 A5 Wt




Table 3-2. Lipid accumulation effect of plant extract on the 3T3 L1 pre—adipocyte.

el i B Ol e~ s e el i
129 14% irh, PO1599 0% | 32163 54% i,
ces | 575% inh. | usosez 0% | 62741 | 55% inh,

UP302 16.3% inh, | oz 0% | 362774 35% i,

321-6-1 135% inh. | rozez 0% | Poosss 63.6% inh.

326-47-13 08% inh. | Pozsez 0% | pooma 725% inh.
RN321-10-1 44% inh, | U oem 20%inh, |  Pooes3 73.3% inh.
321-15-H 7% i | ugoens 4s%inh. | POO74S 10% inc.
32115E | 20%inh | powss 80% inh. | mouse | 19% inc.
321-15-W 47% inh. | poizz0 2% inc. | 362-103-4 3% inh,
362-152-20 10% inh, | oz 38% inh. | paisy &% inc.

Table 3-3. Lipid accumulation effect of plant extract & active compounds on the 3T3 L1
pre—adipocyte.

e i s B ol s e =
362-152-12 | 18% inh. PO1333 ??ﬁ._i I_WC. | .PD:!-SE..S | 15;0 inc.
362-152-18 15% inc. [ PO1357 3% inc. I RM321-28-1 813% inh.
362-83-5 4% inc. | PO1388 B3 inc. | RM321-28-2 75.6% inh.

PO0380 57% inh, [ PR1135 38% inh. ] RM321-28-3 15.7%0nc.
326-48-3 0% | PO1220 42% inc. | RN321-28-4 298% inc.
362-171-0% 14% inh, [ PD1239 46% inh. ] RM321-28-5 56.5% inh,
362-171-08 14% inh. I PO1333 42% inc. I RM321-28-6 82.3% inh.

LUP438 £4% inh, I PO1357 3% inc. I RM321-28-7 2.2% inc

FO03E0 7% incre. | PO1434 5256 inh. | mn321-28-8 747% inh.

PDO462 37% inh. | PO1436 74%inh. | ussoz-os0s A% ine.

Table 3-4. Lipid accumulation effect of plant extract & active compounds on the 3T3 L1
pre—adipocyte.

UPLID % Inhibition D.f Lipid acc UPLID % Inhibition D.f Lipid a UPLID % Inhibition D.f Lipid 4
umulation ccumulation ccumulation
RMN321-12-2 T2% inc. RN327-20-E 22.2% inh. | 399.112-2 5% inc
RN3Z1-12-6 827%inh. [ RN327-47-5 B0.7% inh. ] I o
RN321-6-1 9.0% inc | RN-327-49-CA25-3 467% inh. | 2801122 10% inc.
RN321-25-2 75%inc. | Rn-327-49-C80-3 s24%irh. | sse00s 20% ik
1625 175 inh. | muszi2ia 233inn, | 001126 16% i
K-1083 623 inh. [ UG502-0803 1056 inc. ] FO3071 A%ink,
P-367-0E 103 inh. | Ru2z134 4%inc. | zsa151 4% inc.
P-367-AE 233 inn. | rnz20030 0% | 3264721 i
395-111-2 7% inh. | 395-103-2 52% inc. | UP2&6 T1%inc.
395-111-3 2% inc I PO2157 T3 inc. I UGE02-0804 60% inc.
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Figure 3-3. Lipid accumulation result from 3713 preadipocytes.

(A) is the representative photo of differentiated preadipocytes, (B) Absorbance at 510nm.
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Figure 3-4. Lipid accumulation and cytotoxicity result of hits samples at 3T3 L1 preadipocyte.
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. CBL #&AE o &% 238y
(1) cAMP A% Aol dgd 22§ 24

SH HAZoA CBl &4 Aaxddztgo dste] dag=& = 2245 47 9139
A AFSE FPeAS. WA HEK2934:EFo] CBlI 2 CRE luciferase Z#t=n==
transfection %-°l| forskolin®. & A}=+3sle] A cAMPE AL o

S A3 agoniste! CP55940
GuM)E 2835t cAMP A A= 3Helsle] CB1 cannabinoid signaling®] A4 oz 25

S FAstH S, T3 CB1 =84 Z& A2 rimonabantE 74 A& dhi= 4-$- CP559400° <
ato] AAEAD cAMPO A o] reversed= &t 5. obel ZHolA 9 o] AMEH F=
10 g/mlol A 2&d28S Yl $REHS 3-1, 3-2, 21-12, 97-01, 149-15, 171-08, C129,
P01999, P01194, P00380°] A&, 1ejr= i cAMP AAel d& Zd#eE dEls =
A5 9] cre luciferase activityoll el e 434 2288 Yelg =4 #2139 2.

2383 1 E4E5 T winbb212-29} forskolinel] 93] &4 std CBl 89 cAMPE

A5 rimonabant®} o] CBlo] W3t x| &37F Aot dwE. CB1 &4
A 43 Aoy 28-S ooz Higk A g3E hXTa e A
o

45 94A ANE HAdT Ba,

o
ol

o
T
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cAMP

F<0.05 compared with that of CP+FSK.

% of FSK

100 4

:

FSK 2uMm

CP 5uM
rimonabant 1uM
1=1 10ug/ml
1-2 10ug/ml
3—-1 10ug/ml
3-2 10ug/ml
21-12 10ug/ml
97-01 10ug/ml
110-01 10ug/ml
149-11 10ug/ml
149-15 10ug/ml
152-20 10ug/ml
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Figure 3-5 (A). Inhibition effects of forskolin-induced cAMP production.
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cAMP

F<0.05 compared with that of CP+FSK.
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Ce6 10ug/ml - - - -
C129 10ug/ml - - - + - - -
P01999 10ug/ml — - - + -
UP302 10ug/ml - - - - - - + -
94-15 10ug/ml - - - -

Figure 3-5 (B).
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Inhibition effects of forskolin—-induced cAMP

production.
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Figure 3-5 (C). Inhibition effects of forskolin-induced

cAMP production. HEK293 A X% transfection $ 24 well

plateel] &F3te] 5% CO2, 37Tl wFat s, Y IBMX

0.0lmM A& % 308 wj <, sample®} rimonabant A& %
1557F v <F, winbb212-2 8] & 15% i<, 18] 3 forskolin

A2 & 1587 v ¥skal . Iee—cold PBSE A% % 0.1M
hydrochloride® cell lysis 3%+ cell lysateE 12000rpmell A1

087 94 o) F 4L

1S cAMP EIA kitz A 2Abe]
A Aol we}l assay S A AlEH S
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(2) CRE Luc activityoll o3t Z3z8 ZA}

Aol cAMP A4Sl WAL 2Y4EEL HEEAE FAF F o

o
=A5 #R1% F ols A&S olF A

ol

THEA
171 913te] CRE transcriptional activity ©] "] %+ CB1l agonist?]l WING5212-22] <& A 2}
AaA e GEy=A stlstd o ofyl Lol Aeh o] 1-1, 31-. 3-2. 21-12, 149-15,
ce6, C129, P01999, % P00380 ©] WINDH5212-22] CB1 =84 % CRE luciferase activity &
AZpgol s 23S e

OP o
o

cAMP responsive element (CRE)i= cAMPol| 93 A =% = ZHARIAIZ A cAMPol| ]3F 1+

Al 235 e, ey ~238d3 T H 525 T forskoline] A=% cAMP2} CRES

A4S S/ BERES CBlL =84 gk vt xel de a3= /X ddd. ols
T3 CBl AA7F 7HA = A4 Z 2 aafo] e Ao z2A o33 g5 /A= TR BF
S vt Ao g3 & o= vt duE,

CRE activity

F<0.05 compared with that of win+FSK.
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1S}
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L !

CRE luciferase activity

FSK 2uM

WIN 10uM
rimonabant 1uM
1-1 10ug/ml
1-2 10ug/ml
3-1 10ug/ml
3-2 10ug/ml
21-12 10ug/ml
97-01 10ug/ml
110-01 10ug/ml
149-11 10ug/ml
149-15 10ug/ml
152-20 10ug/ml
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Figure 3-6 (A). Inhibition effects of forskolin-induced CRE

activity.
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2}, DIO miceE ©] 43 &% 2384

553 C57BL/6] 7 wh$-2ol 857t 60% wAM Aol & Fojste] wints =3 F 7]
EEH FHAA AHES AT st AT 258 a8 3 25 Foll "igk ~a
de AdgdTe gestgdon AdE ATAE UmA 26 g@ &% 23224
P
g,
Table 3-5. Sample list of hits.

Mo, Code of Hits No. Code of Hits No Code of Hits

1 P08343 16 PO04TE 31 PO1999

2 PO7533 17 POD448 3z PO0453

3 PO4402 18 PO0431 33 P0S071

4 PO7439 19 PO0440 34 P0O0328

5 PO7384 20 POOAG0 33 PO3824

6 PO7342 21 POOA04 36 PO4183

7 UGoe02 22 PO1679 37 UP318

8 POOO11 23 P02341 38 POO3E0

g PO3127 24 PO2744 39 P1250

10 PO0O4O 25 POSO70 40 UG0B02-50

11 PO0590 26 P0O1231 a1 uP33L

12 POO0ST 27 P01853 42 P1518

13 P0O2550 28 POD265 43 UP438

14 PO3074 29 PO0D599 a4 JE-CLW-EE2010

15 P00287 30 P03217 45 UP404

Efficacy screening of hit samples at DIO mice { 3rd batch of in vivo screening)
H
70 ey e T -

Figure 3-7. Efficacy screening of hit samples at DIO mice; 3rd batch of in vivo
screening. NC; Normal diet control group, HD; Hight fat diet control group,

SIB;sibutramine 10mg/kg, sid, ORI, Orlistat 40mg/kg, bid. All samples treated per oral.
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Efficacy screening of Hit samples at DIO mice; 4th batch of in vivo screening
50,00
.
~—NC  —-HFD & ORI —<W4-51 — W4-52 8- W3-53 e
gl -
WS4 —— WA-SS — WA-56 —— WA-ST -5 WA-SE T ___..-';
45,00 el
- s —
s //,{
40,00
=
-]
T o0 A
2
@
30,00 s
25.00
20.00
Erouping owk Iwk 2wk Iwk 4wk Swk Bwk T wh
Weeks

in vivo

Figure 3-8. Efficacy screening of hit samples at DIO mice;, 4th batch of
group,

screening. NC;Normal diet control group, HFD; Hight fat diet control
SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All samples treated per oral.

I3 8%_ <

7] &9 S1 24 W3t in vivo efficacy screening &5 § 122 Ay o &
adel Ev % RS FPIAL. TE 4 FHzAe FEEL] O F7E DO
mice % o1 85191 4 £ AE FRAAE HWHLS
Efficacy screening of Candidates at DIO mice; Sth batch of in vivo sereening
=
£
g
]
o /‘\‘__ ./‘__-\_'
Fs ==bis
Grouping o 1 8 ﬂ:‘is 22 28 E a3
Figure 3-9. Efficacy screening of Candidates at DIO mice; 5th batch of in vivo
diet control group, HFD; Hight fat diet control group,

screening. NC;Normal
SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All samples treated per oral.
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Body weight (g)

Efficacy screening of Candidates at DIO mice; 6th batch of in vivo screening
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Figure 3-10. Efficacy screening of Candidates at DIO mice; 6th batch of
NC;Normal diet control group, HFD; Hight fat
SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All samples treated per oral.

screening.

diet control

Body waight (g}

Efficacy screening of Candidates at DIO mice; 7th batch of in vivo screening
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— — il i
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Figure 3-11. Efficacy screening of Candidates at DIO mice; 7th batch of

screening.

NC;Normal diet control group, HFD; Hight fat

diet control

in vivo

group,

in vivo

group,

SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All samples treated per oral.
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Efficacy screening of Candidates at DIO mice; 8th batch of in vivo screening

-@-HFD —-5IB - ORI —+-\W8-51 -»-\WB-52 —— WB8-53 —W8-54 — W8-55 + WB-56
44.0 &

34.0 A

32.0

30.0 —

Grouping 0WEK 1WK WK IWK 4WK SWK 6EWK TWK BWK
Weeks

Figure 3-12. Efficacy screening of Candidates at DIO mice; 8th batch of in vivo
screening. NC;Normal diet control group, HFD; Hight fat diet control group,
SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All samples treated per oral.

A 24 715AEZ A2A AL - In vitro 9T+

A 2 A =49 5% 3 7Ide B®rbsky] 919k in vitro 432 DPPH v Z &
s, 3T3-L1 preadipocyte®] w3} 2 W2 AA g3 AXE HH 9 triglyceride s A 3|

3} AAEZ ] lipolysis 57} &35 =43t HJ‘?SQE ojFojH, HAAd FREZH 71A
w3 HE dF AEEES A

=
= =4
in vitro 3% A E&H o7 F£sle] =87

7h AESAE AR

3T3 L1 preadipocyte= 10% BCS<} & #|7F H7Fd DMEM-HGe| 37T, 5%C02 Hj 7]
kst Al Jol] 93 A 2] viability 2 CytotoxicityE =438}7] $13Fe] 5000 Cells/well= 96
well platell &5 3 %, 4A A7 7hA W FEd v5 MTS Kit 2 LDH kitE ©]-§38te] A A
Aol et A st S A57F AAMERS] 3 A GAR] preadipocyted] WA= G EFE

=] 5}
-1 "0
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52 1,1-diphenyl-2-picryl hydrazyl (DPPH, Sigma-Aldrich Co.)
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ade adz 48995 DMSOZ 3Ae dddad =2 100 plol 02 mM
DPPH & 95 2 =

7vsl Efe vhe, 303 ¥hE AlA, 540 nmoll A FHEE S5
t}. Forskolin-f% cAMP ABAd v x= A& 79

HEK293 M XF¢ COS-7 MEFE 10% FBSeF &AA17F 78 DMEM| 37C= x4%
5% CO, vl E7]ol Al vl &3t . Transfection 24A1%F Aol 10 cm® 74 ] wlFHG Ao &3+
% calcium phosphate WS A&39S. AYH|wol= 84 CB1S 2 xg/ml, adenylyl
cyclase isozyme V = 1 g g/ml @ CRE-Luc plasmids: 1 g g/mlE AF&3F0 LS. 24-43A7F &
cAMP A4, CRE luciferase activity % mitogen-activated protein kinase?] ¢14FstE =748}

o
=K

2}. 3T3-L1 preadipocyted] £3} %

3T3-L1 preadipocyte= 10% bovine calf serum(BCS)¢} antibiotics(penicillin 100 units/ml,
streptomycin 100 units/ml)7} 323¥ Dulbecco’s modified Eagle’s medium(DMEM)-S ©] 83}
o 37 C, 5% CO, Z7oA w3t S, 3= 24 well plate &2 6 well plate o] A= uj
&, 100% confluentstAl W 2€zF o wigs ta(day 0), MDI(05 mM
3-isobutyl-1-methylxanthine(IBMX), 1 M Dexamethasone, 5 xg/ml insulin)& *¥3%3F 10%
fetal bovine serum(FBS)% 7} DMEM®BjA| 2 nLA|5}e] FE3ta, 29 F(day 2) 5 xg/ml
insuline] ¥ 10% FBS DMEMOS = 29zt wjatda. 1 & AWAEe o4d 35 9
g 2ol A (day 4, 6) 10% FBS7F H7F © DMEMOE WASHHA] 443t o b 3o
3 S, AAAAE - Age 24 A3 HHo] v, E37F FeE= F<kday 0,

2, 4, 6) AAsAY, 52 237 FRE= A A(day 8) AR E.

v}, Lipid accumulation &4

3T3-L1 preadipocyteZ 24-well plateo] 5x10* cells/wellZ seedingdle] ¥ 3 31319,
AAFAFEAL B3yt fFrds Bok(day 0, 2, 4, 6)o] AgeAqe. #3471 A3s o] F

&l o]
A A Hl(day 8) RE plated] iR S A A3}, 3.7 % formaldehydeZS 500 1 #g]sfe] A2
oA 1AIZE ¢ 1A %S, Formaldehyde® €3] A AT ohs, 27t SHTE 33 A
2 star, Oil red O working solution® 2 10837F IM&HR S, o wl AF8H Oil red O
working solution< Oil red O powder 2 g& 100 ml isopropanol®] =¢1 %, F/F5 6:49
H &2 843 3, o3} 31o] A3 S AEE dA% v Oil red O working solutionS
ks AASL AR FRTFE 33 AMFH st E71E @dE] AAS e, 100%
isopropanol® &3] 510 nmolA FJ=E SAToEA, A4 A4 a5 FQlstsl

o
= .

v}, Intracellular Triglyceride 3% &3
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wate Az TGE AFH ez 467 98, 3 fFse &< AddANT=4dS
g3t 84 Aol AES] pellets o} cell lysis buffer(Cell Signaling, Technology, Inc.)E
23] lysis 3FAS. FE3 dW AL Protein Assay kit (Bio-Rad, Lab., Inc.)E AF&3}]
deF 3 AL8319l o™, Triglyceride Colorimetric Assay kit(Cayman, Chem. Inc.)& A}-&3}o]

AZW TG FFS ZHH9 L.

A}. Lipolysis £ = &3 =3
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Figure 3-13. Inhibition effects of UP331 on the 3T3 L1 adipocyte.
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Figure 3-14. Inhibition effects of UP342 on the 3T3 L1 adipocyte.
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Figure 3-15. Inhibition effects of UP438 on the 3T3 L1 adipocyte.
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Figure 3-16. Inhibition effects of P9071 on the 3T3 L1 adipocyte.
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Figure 3-17. Inhibition effects of hit candidates on the 3T3 L1 adipocyte.
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Figure 3-18. DPPH radical scavenging ability of 3COM-W17S1.
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Figure 3-19. cAMP production effect of 3COM-W1751 on the Forskolin induced model.
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Figure 3-20. Effect of 3COM-W17S1 on lypolytic activity in 3T3-L1 adipocyte.
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Figure 3-21. DPPH radical scavenging ability of 3COM-W17Sb.
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Figure 3-22. cAMP production effect of 3COM-W17S5 on the Forskolin induced model.
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Figure 3-23. Inhibitory effect of 3COM-W17S5 on the lipid accumulation in 3T3-L1
adipocyte.
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Figure 3-25. Effect of 3COM-W17S5 on lypolytic activity in 3T3-L1 adipocyte.
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Figure 3-26. Body weight change for 8 weeks treatment of P9071. NC;Normal diet control
group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI Orlistat
40mg/kg, bid. All samples treated per oral.

Aol $m F RAL Bae] 7 AMzde AFan PAE 4SS POTI Fold
A

Change of fatmass by P9071 treatment for 8 weeks

BNC ®mHFD-C =SB mORI ®PX7L

Fat mass (g)

Epididymal fat Retroperitoneal fat Peri-renal fat Total fat

_49_



Figure 3-27. Change of fat mass by P9071 treatement for 8 weeks. NC;Normal diet control
group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat
40mg/kg, bid. All samples treated per oral.

A7 Fo] g5 & JAG AQFHele] 7] AE (ALT, AST, ALP ¥ TP) ¢ A& ##d A
¥(T-Chol, LDL-C, HDL-C ¥ TG) ©| ths dAEA S 2AAs A3 PI71S Fo3 o
2 T-CHOL % LDL-C ¢ f2ol&del 747 #2EA L.

Table 3-6. Blood chemistry results of P9071 treatment for 8 weeks.

Blood chemistry results of PS071 treatment

ALT AST ALP T-chal LDL-C HOL-C TG TP

Group
i UL UL (mo/d)  (mg/dl)  (mg/dl)  (ma/dl)  (g/di)
NC  Mean 1815 * 6555 28080 * 9750 * 760 4540 * 1975 503
=4 D 4803 13162 41818 9469 0816 5167 9743 0.263
HFD-C  Mean 9966 8206 16060 21900 1218 7540 28.20 5.22
[n=5 SO 54218 22713 42020 30512 4595 4298 11367 0487
SIBE Msan 8624 79.86 21752 20220 10.58 7344 20 514
(n=5) SO 56650 25248 58171 32930 2725 3559 4550 0.270
ORI Mean 3428 6546 167.28 15720 * 536 * 7134 3930 504
{n=5 SO 14814 13217 15165 29508 0958 9235 27161 [t
PB07T1  Mean 3148 * 359 13606 17620 * 664 * 7258 1500 524
[n=5) sD 12564 70811 28239 23.264 1758 4645 3317 0537

* P<0.05 compare to HFD-C by T-test

Fo &8 & 2SS F5to] FxAe gish
ﬂ%’i ¥ ¥ 45um= 243 oS H
NASH(non—alcoholic seato—hepatitis) scoring =
JdHow Frsee

L\fﬂl

do0 2 o

Figure 3-28. Representative picture of liver tissues of P9071 treatment for 8 weeks. A;
Normal control group, B; High fat diet (HFD) group, C; Sibutramine (10mg/kg, sid.), D;
Orlistat(40mg/kg, bid.), E; P9071 (1000mg/kg, bid.). Magnification X200, bar means 100um
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Figure 3-29. NASH score of P9071 treatment. NC;Normal diet control group, HFD; High fat
diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat 40mg/kg, bid. All samples

treated per oral.
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Figure 3-30. Body weight change of P9071 High and low dosages.

@ UGO602

8F7F 60% AW 2ol (Harlan, TD06414) = H|9HS F%E3F wp9-2o] UGO602E 853+ 4+
o

Fol @ At AFol FelHoR gaYe HESHY

_51_



Body weight change for § weaks treatmant of UGDE0Z Body weight gain change after 8 weekstreatment of LIGDG02
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Figure 3-31. Body weight change for 8 weeks treatment of UG0602. NC;Normal diet control
group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat
40mg/kg, bid. All samples treated per oral.

ANEgF 98 & 2SS 53t 7 (x2S A&F3n FAS 4302, UGK02 Fof
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Figure 3-32. Change of fat mass by UGO0602 treatement for 8 weeks. NC;Normal diet
control group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORIL
Orlistat 40mg/kg, bid. All samples treated per oral.

ANg Fo] &8 5 daS AfFHste] 171 AE (ALT, AST, ALP 2 TP) ¢ A2 #=& A
3E(T-Chol, LDL-C, HDL-C % TG) ol tigt dHFAE& AAlg A3 UGO602E T3

ol AAAZE ghol A3+

Table 3-7. Blood chemistry results of UG0602 treatment for 8 weeks.
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Blood chemistry result of UGD602 treatment

Group ALT AST ALP T-chol LDL-C HOL-C TG TP
i i VA (mg/d)  (mg/dy)  (mgid)  (mgidl)  (g/d)

NC Mean 1530 * 4005 * 2ed62 * a6l * 704 4258 * 2200 * L4 *
(n=5) &D 1651 11397 62455 9659 2304 6308 7071 0114
HFD-C  Mean 12280 10935 15120 21325 1013 69.50 3700 540
n=4) &D 32072 21880 11240 21639 2617 3.061 9487 0254
<IB Mean £7.24 2448 15668 15860 * 5.26 p478 * 4660 504
n=5 SD 42203 20835 45.595 5.030 1389 2901 15126 Q167
ORI Mean 4260 * 90.50 18206 18240 * 742 7834 * 4120 514
(n=5) &D 13607 43001 2347 12482 1503 5176 16514 0270

UGosD2  Mean 3874 * 5744 * 10750 * 16040 * 595 7212 2960 484 *
{n=5} &D 822 1239 4367 15.19 0.87 281 1275 005

* P<0.05 compare to HFD-C by T-test

Figure 3-33. Representative picture of liver tissues of UGO0602 treatment for 8 weeks. A;
Normal control group, B; High fat diet (HFD) group, C; Sibutramine (10mg/kg, sid.), D;
Orlistat(40mg/kg, bid.), E; UG0602 (250 mg/kg, bid.). Magnification X200, bar means 100um

_53_



NASH score of UG0602
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Figure 3-34. NASH score of UG0602 treatment.NC;Normal diet control group, HFD; High
fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI Orlistat 40mg/kg, bid. All
samples treated per oral.
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Figure 3-35. Body weight change for 5 weeks treatment of UP434. NC;Normal diet control
group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat
40mg/kg, bid. All samples treated per oral.
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Body weight change for 8 weeks treatment of P01999 Bodyweight gain change after 8 weeks treatment of P01999
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Figure 3-36. Body weight change for 8 weeks treatment of P01999. NC;Normal diet control
group, HFD; High fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat
40mg/kg, bid. All samples treated per oral.

Az Fo] g5 § A4S AF s H7e AE (ALT, AST, ALP 2 TP) ¢ A&
#(T-Chol, LDL-C, HDL-C % TG) ol gt dH4&4 & HAAIF 23 P01999 & FAF o
ol T-CHOL %! LDL-C ¢] frol#<l 747t #2HA5.

Al

Table 3-8. Blood chemistry results of P0O1999 treatment for 8 weeks.

Blood chemistry results of P01999 treatment

— ALT AST ALP T-chal LDL-C HDL-C TG TP
(/L (/L) UL {mg/dl) (mg/dl)  {mgddL) {mg/dL} {g/dL)

NG Mean 1378 4556 24580 * 12040 * 810 * 6008 33.00 522

in=3) 5D 1171 1137 21257 10431 1140 4509 12062 0.179
HFD-C  Mean 7262 2784 14340 19200 1142 7073 4340 450
n=5) 5D 54749 38.225 25617 32458 2853 2671 13777 0.361
SIE Mean 37.00 6595 166,45 15575 B18 *  FET3 4975 430

n=5) SO 34.273 19436 24707 53786 2636 15.400 16091 0.392
ORI Mean 4042 B7.95 20188 * 18440 678 * 7852 14350 5.04

in=5 5D 23183 14479 33.134 22030 0976 5493 102378 0114
PO1993 Mean 3434 55.60 15676 18260 542 * 10830 3440 494
in=3) 5D 11243 6784 11512 2905 0672 51059 14029 0.134

* P<0.05 compare to HFD-C by T-test

ANRFA g5 & F48 Fote] xdd dish ¥ax484 248 A S 2A-4d ¢
A& ez yxv & 45 um=E A% tg HE 94& A S, Zgdvda2s
% 3}o] NASH(non-alcoholic seato-hepatitis) scoring & A3 A3} P01999S Foldl 23+

oA FelHom s S
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Figure 3-37. Representative picture of liver tissues of P01999 treatment for 8 weeks. A;
Normal control group, B; High fat diet (HFD) group, C; Sibutramine (10mg/kg, sid.), D;
P01999 (1000mg/kg, bid.). Magnification X200, bar means 100um
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Figure 3-38. NASH score of P01999 treatment. NC;Normal diet control group, HFD; High
fat diet control group, SIB;sibutramine 10mg/kg, sid, ORI, Orlistat 40mg/kg, bid. All
samples treated per oral.
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Figure 3-39. Body weight change for 6 weeks treatment of 2COM-W1254 and
2COM-W1255. NC; Normal diet control group, HFD; High fat diet control group, SIB;
Sibutramine 10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.

AT el AR AT S7F 2 AR S S48 FER & =E8ds. A48 23
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200M-W1255 ¥l #¢ FER o] #14 97 dastde. £ 24 AN 24 Az
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Table 3-9. Result of FER at COM-W1254 and 2COM-W12S5 treatment.

Group Body weight gain Food intake FER _
(g/day) (g/day) {(Food efficiency ratio)
MNC Mean 0.021 3442 0.006
sD 0.021 0.274 0.006
o value 0.0000 0.3363 0.0000
HFD Mean 0167 3273 0.051
sD 0.064 0938 0.019
siB Mean 0.106 2827 0.037
sD 0.058 0759 0.021
p value 01122 0.0238 0.2659
ORI Mean -0.003 3175 -0.001
sD 0.038 0615 0.012
o value 0.0002 0.6174 0.0002
2COM-W1254 Mean 0.124 2957 0.042
sD 0.068 0.743 0.023
o value 0.2836 0.1338 04765
2COM-W1255 Mean 0.083 2717 0.031
sD 0.030 1.255 0.011
p value 0.0150 0.0456 004584

FER.(Feed efficacy ratio)=Body weight gain{g/day)Food intake{g/day)
p value : compare to HFD by t-test
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Table 3-10. Result of absolute organ weight at COM-W1254 and 2COM-W12S5 treatment.

Group BW Liver Epididymal fat Retroperitoneal fat Peri-Renal fat Total Fat"

Normal Control Mean 2747 101 0.54 0.13 0.038 075
STD 1942 0.080 0.222 0.064 0.029 0312

p value 0.000 0074 0.000 0.000 0.001 0.000

HFD Control Mean 42 83 1.30 2495 072 043 410
STD 4138 0.323 0.278 0.082 0.130 {.396

SIB Mean 4054 143 259 061 0.40 361
STD 4074 0428 0.644 06172 0.195 0813

p value 0.356 0.583 0241 0.2009 0.815 0218

ORI Mean 3331 .99 178 043 0.22 247
STD 2942 0122 0.318 0.091 0082 0439

p value 0.005 0051 0.000 0.001 0.008 0.000

2COM-W1254 Mean 4117 126 252 0.64 .35 351
STD 4 387 0.301 0.849 0173 0.148 1.111

p value 0.516 0.785 0.286 0.351 0336 0.268

2COM-W1255 Mean 3045 114 2.56 0.68 031 350
STD 3.408 0.106 0.239 0.043 0.066 0.285

p value 0.154 0,280 0.027 0.300 0076 0.020

1) Total fat is sum of the three fat pads(epididymal, retroperitoneal and perirenal fat)
*P<0.05 vs. HFD-C

NASH (non—-alcoholic seato—hepatitis) scoring < o
5 43 439 2COM-WI12S55 Fog A oA fFodo=z HAsHA .

Figure 3-40. Representative picture of liver tissues of COM-W1254 and 2COM-W12S5
treatment for 6 weeks. A; Normal control group, B; High fat diet (HFD) group, C;
Sibutramine (10 mg/kg, sid.), D; Orlistat (40 mg/kg, bid.), E; COM-W12S4 (600 mg/kg/day,
bid.), F; COM-W12S5 (550 mg/kg/day, bid). Magnification X200, bar means 100 zm.
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Figure 3-41. Result of NASH score at COM-W1254 and 2COM-W12S5 treatment for 6
weeks. NC; Normal diet control group, HFD; High fat diet control group, SIB; Sibutramine
10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.

@ 2COM-W14S2, 2COM-W14S3
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T AR g A3 2COM-W14S3E T8 o9 AlFs57H7F foA o= Hags d#Es)

o] o
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Figure 3-42. Body weight change for 7 weeks treatment of 2COM-W14S2 and
2COM-W14S3.

NC; Normal diet control group, HEFD; High fat diet control group, SIB; Sibutramine 10
mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.
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Table 3-11. Result of FER at 2COM-W14S2 and 2COM-W14S3 treatment.

Group Body weight gain Food intake FE_R _
(g/day) (giday) (Food efficiency ratio)
NC Mean 0.023 3.046 0.007
5D 0.017 0.188 0.006
p wvalue 0.0005 0.0000 0.0003
HFDr Mean 0.125 2376 0.053
sD 0.040 0.400 0.017
siB Mean 0117 2.626 0.045
5D 0.038 0431 0.014
p value 0.7494 0.0347 0 4096
ORI Mean 0.012 2711 0.005
sD 0.032 0.456 0.012
p value 0.0003 0.0069 0.0002
2COM-WH1452 Mean 0.076 2310 0.033
sSD 0.050 0.280 0.023
p value 0.0700 0.4962 0.0860
2COM-W1453 Mean -0.014 2180 -0.006
sD 0.050 0474 0.023
p value 0.0003 01126 0.0005

FER{Feed efficacy ratioj=Body weight gain{g/dayyFood intake(g/day)
p value : compare to HFD by t-test

Table 3-12. Result of absolute organ weight at 2COM-W14S2 and 2COM-W1453

treatment.
Group BW Liver Epididymal fat  Retroperitoneal fat Peri-Renal fat Total Fat
Normal Control Mean 27.84 0.98 0.51 0.11 0.08 0.70
STD 2.769 0.143 0.159 0.059 0.026 0.242
p value 0.000  0.008 0.002 0.000 0.000  0.000
HFD Contorol Mean 45.89 1.66 212 0.53 0.58 3.23
STD 2010 0423 0.727 0.108 0127 0.768
SIB Mean 45.05 1.76 215 0.51 0.54 3.20
STD 1.526 0.410 0.642 0.157 0.0e4 0777
p value 0466 0.679 0.952 0.606 0.542 0.945
ORI Mean 40.91 1.25 2.08 0.50 0.43 3.01
STD 4.436 0.328 0.354 0.043 0.186 0.447
p value 0.031 0.089 0.905 0.546 0137 0.560
2COM-W1452 Mean 44.48 1.92 2.50 0.57 0.52 3.58
STD 5.258 0.832 0.425 0.070 0.187 0462
p wvalue  0.551 0.505 0.298 0.447 0.507 0.354
2COM-W14583 Mean 40.59 1.52 2.34 0.61 0.40 3.35
STD 4,537 0.542 0.494 0.065 0.152 0458
p value 0.026 0.622 0.555 0.139 0.048 0.750

1) Total fat is sum of the three fat pads(epididymal. retroperitoneal and perirenal fat)
*P<0.05 vs. HFD-C

w7 A AzE gk 240 0g HAzAsy 248 ANSAe 1AW 1 248 5
2 v 45 pmz S e HE 94 AASAS. HFD 2o 4% e fed
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Figure 3-43. Representative picture of liver tissues of 2COM-W14S2 and 2COM-W14S3
treatment for 7 weeks. A; Normal control group, B; High fat diet (HFD) group, C;
Sibutramine (10 mg/kg, sid.), D; Orlistat(40 mg/kg, bid.), E; COM-W14S2 (600 mg/kg/day,
bid.), F; COM-W14S3 (700 mg/kg/day, bid). Magnification X200, bar means 100 xm
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Figure 3-44. Result of NASH score at 2COM-W14S2 and 2COM-W14S3 treatment for 7
weeks. NC; Normal diet control group, HFD; High fat diet control group, SIB; Sibutramine
10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.

@ 3COM-W11S1, 3COM-W11S2, 3COM-W11S3, 3COM-W1154

87t 60% AW 2Ao] (Harlan, TD06414)= MRS =3k vfg-2o 3 7HA] &4 &=
3COM-W11S1 (800 mg/kg/day, oral, bid), 3COM-W11S2 (1100 mg/kg/day, oral, bid),
3COM-W11S3 (800 mg/kg/day, oral, bid), 3COM-W11S4 (1200 mg/kg/day, oral, bid)& 8
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Figure 3-45. Body weight change for 6 weeks treatment of 3COM-W1151, 3COM-W11S2,
3COM-W11S3 and 3COM-W11S4. NC; Normal diet control group, HFD; High fat diet
control group, SIB; Sibutramine 10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples

treated per oral.
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Table 3-13. Result of FER at 3COM-W11S1, 3COM-W1152, 3COM-W11S3 and

3COM-W1154.
Group Body v..eight gain Fou-c. intzks _.'?_FTR ]
{g/day) (g'day} {Fand efficiency ratio)
NG Mean ooLF 3181 Oua5
sD o011 0906 0um0s
p walue D002 D02 0002
HFD Mean 0153 2782 0056
5D oos7 oL17e 013
=12 Mean oos7 2629 o2z
sD 0026 o673 001D
p walue OUDO0:3 0.3465 00005
ORI Wean -00004 3.147 -0.001
5D DAl 0371 013
B walus 00000 OLDODD OO0
ICOM-W1151 Waan 0035 2700 013
5D 004D 0615 ouois
p walue QD000 DE6TE OO0
ICOM-Wi152 Mean op33 2397 ool4
5D D42 0383 o1y
p walue D002 U001 DO
ICOM-W1152 Wean -0069 2381 -D02s
5D 0038 0795 0016
p walue (VLR E] 0107 OO0
ICOM-W1154 Wean 0034 2 586 oos
5D 0076 0509 0029
p walue OuDODD 01122 OLDO

FER{Feed efficacy ratioj=Body weight gain{gidayvFood intake{gday)
p walve : compare to HFD by t-test

Table 3-14. Result of absolute organ weight at 3COM-W11S1, 3COM-W11S2,
3COM-W11S3 and 3COM-W1154.

Group BW Liver  Epididymal fat Rotroporitoncal fst  Pori-Renal fat Total Fat™
Mormal Mean 2781 107 046 011 0.06 063
51D 1370 Q62 0126 a2 007 0181
£ walue 0000 Qi1 0000 0.000 0,000 0.000
HFD Contred  Mean 4748 211 230 057 068 356
sTD 23285 0368 0400 0.0r30 0141 0454
5IB Mean 4167 151 234 0.56 039 323
sTD 4758 0384 0520 0uDE2 0180 0E73
£ value 0023 0.020 0502 0TE4 0011 0428
ORI Mean 3820 119 203 0.50 029 282
51D 3891 Q.33 0831 0191 0129 1137
£ walue 0001 0001 0485 0423 0.000 0170
JCOM-W1151  Mean 3686 138 212 0.56 025 8z
sTD 1691 0026 0411 o147 0.0E3 003
£ value Q000 Qudds 0473 orer 0,030 ooTr
ICOM-W1152  Mean 4138 148 2352 068 040 400
sTD 4310 0306 0218 o3 0107 0283
£ ualue 0012 Qudde 0008 0021 0.003 0.075
JCOM-W1153  Mean 3504 127 o 37 | 046 021 238
sTD 2700 Qs 0484 Q152 0048 0657
£ ualue Q000 Qudd2 0.063 0175 0.000 Q.03
JCOM-W1154  Mean 4150 147 254 0es 035 154
51D 3753 0184 0723 0071 0.066 0786
£ ualue Q008 Qg4 0457 0174 0.000 0.5953
1} Total fat is sum of the three fat padsiepididymal, retroperitoneal and perirenal fat)
*Pauls ws HFD-C
A 7t AREE das Addtel B W) 4% Ad 20 S U
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Table 3-15. Result of blood chemistry at 3COM-W11S1, 3COM-W11S2, 3COM-W11S3 and

3COM-W1154.

Group ALT AST ALP Glu T-chol TG TP LDL-C HDL-C

[N UA) WA)  (mgsdy  (mg/dl)  (mgrdy)  (g/dl)  (mgsdl)  (mgsdi
Mormal Control  Mean 16.53 39.58 18223 147.50 107.50 25.00 518 3.50 6195
STD 1037 0.330 34032 13077 7047 1155 0150 0.5438 3347
£ value 0072 0.0456 0.062 0,000 0.010 0.073 0.100 0.050 0.010
HFD Control Mean 8353 97.80 23503 34700 22975 38.50 5.65 1013 7505
5TD 52704 35.293 31025 42237 42883 9.983 0465 4200 6251
SIB Mean 3140 6535 158.25 260.25 158.50 2850 490 443 68.15
STD 9032 3011 31631 £5.759 20.8009 5.802 0316 1815 2723
2 value 0116 0163 0013 0.063 0024 0134 0037 0047 0089
ORI Mean 2308 5140 17735 26917 155.33 8833 5.08 428 7557
STD 8720 85.052 153486 46232 23553 32222 0172 0770 5837
£ value 0087 0.075 0.003 0.027 0.007 0.019 0.024 0.067 0.897
ICOM-W1151 Mean 1770 4554 13868 31360 17260 1540 436 5584 Te44
5TD 2264 3757 33653 46977 29888 2074 0.207 2642 7451
2 value 00737 00616 00715 03782 00500 00172 o109 010590 07746
SCOM-W1152 Mean 26.82 57.90 19414 338.60 19540 2020 498 874 7490
STD 5287 12830 30283 50481 15307 a0 0130 1016 45593
g value 00995 0.0485 0.0867 0.79E1 01677 00273 0.0596 0.5615 09679
JCOM-W1153 Mean 2053 5043 17475 31225 17250 20.50 4.80 5.63 7848
5TD 5437 6001 24604 39610 10661 11733 0000 0903 25994
el value 00802 00728 Q0227 02753 00411 00581 00107 011585 03612
ICOM-W1154 Mean 2787 5583 21510 33150 19400 8.50 515 247 7285
STD 7631 9902 18461 26021 15.887 2429 0.105 1731 3.796
ol value 0.080 0.073 0023 0275 0041 00538 0011 0119 0.361

@ 3COM-W12S6, 3COM-W12S7

851+ 60%
3COM-W1256

A"k 2]o] (Harlan, TD06414)% W WS FE3 w20 3 7FA] &) &=

(600 mg/kg/day, oral, bid) 2 3COM-W12S7 (650 mg/kg/day, oral, bid
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Figure 3-46. Body weight change for 6 weeks treatment of 3COM-WI1256 and
3COM-W1257. NC; Normal diet control group, HFD; High fat diet control group, SIB;
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Sibutramine 10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples

A Fofriztel 2R Al S R AR AAEES S48k FERE =Edle. A4 2
3COM-W1256 o ¢ FER °] 94 A #Aasd=. £ Fds dAske] 24 A=z
A& AFetal FAE SA4e A3 E=g 3COM-WI12S6 Fofate] Az FA7F o4
A FH sk &

treated per oral.

Table 3-16. Result of FER at 3COM-W12S6 and 3COM-W12S7.

Group Body wgight gain Food intake FER .
(g/day) (g/day) (Food efficiency ratio)
NC Mean 0.021 3442 0.006
SD 0.021 0.274 0.006
p value 0.0000 0.3363 0.0000
HFD Mean 0.167 3.273 0.051
sD 0.064 0938 0.019
SiB Mean 0.106 2.827 0.037
SD 0.058 0.759 0.021
p value 01122 0.0238 0.2659
ORI Mean -0.003 3175 -0.001
SD 0.038 0.615 0.012
p value 0.0002 06174 0.0002
JCOM-WA1256 Mean 0.041 2965 0.017
SD 0.044 0.788 0.015
p value 0.0025 01322 0.0099
JCOM-W1257 Mean 0.137 2.872 0.048
sD 0.053 1.066 0.019
p value 0.3894 0.1095 0.7569

FER(Feed efficacy ratio}=Body weight gain{g/day)/Food intake(g/day)
p value - compare to HFD by t-test

Table 3-17. Result of absolute organ weight at 3COM-W12S6 and 3COM-W1257

treatment.
Group BW Liver  Epididymal fat Retroperitoneal fat  Peri-Renal fat Total Fat"
Normal Control Mean 2747 1.01 0.54 013 0.08 075
STD 1.942 0.080 0.222 0.064 0.029 0.312
p value 0.000 0.074 0.000 0.000 0.001 0.000
HFD Control Mean 42,83 1.30 2.95 0.72 043 410
STD 4138 0.323 0.278 0.082 0130 0.396
SIB Mean 40.54 143 2.59 061 0.40 3.61
STD 4.074 0428 0.644 0.172 0.195 0.813
p value 0.356 0.583 0.241 0.209 0.815 0.218
ORI Mean 3531 0.98 1.78 048 0.22 247
STD 2.942 0.122 0.318 0.091 0.082 0439
p value 0.005 0.051 0.000 0.001 0.008 0.000
3COM-W1256 Mean 35.68 118 171 0.50 0.20 241
STD 5.186 0.159 0.897 0.232 0.095 1188
p value 0.025 0415 0.018 0.069 0.007 0.016
3COM-W1257 Mean 4213 1.36 2.90 0.63 0.39 3.92
STD 4371 0.289 0.404 0.078 0.118 0519
p value D781 0.753 0.794 0.088 0.598 0.515

1) Total fat is sum of the three fat pads(epididymal, retroperitoneal and perirenal fat)
*P<0.05 vs. HFD-C
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Figure 3-47. Representative picture of liver tissues of 3COM-W1256 and 3COM-W12S7
treatment for 6 weeks.A; Normal control group, B; High fat diet (HFD) group, C;
Sibutramine (10 mg/kg, sid.), D; Orlistat(40 mg/kg, bid.), E; 3COM-W12S6 (600 mg/kg/day,
bid.), F; 3COM-W12S7 (650 mg/kg/day, bid). Magnification X200, bar means 100 g m
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Figure 3-48. Result of NASH score at 3COM-W12S6 and 3COM-W12S7 treatment for 6
weeks. NC; Normal diet control group, HFD; High fat diet control group, SIB; Sibutramine
10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.
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Figure 3-49. Body weight change for 6 weeks treatment of low and high dose of
3COM-W17S1.NC; Normal diet control group, HFD; High fat diet control group, SIB;
Sibutramine 10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.

A Fol7|zbe AR AT S ' AR AHEE SAS] FERE =€ ddl+w. 49 23 A
F 7ol 79 FER ©] #24 S #ads Sdeds

Table 3-18. Result of FER at 3COM-W17S1, low and high dose treatment.

Graup Body weight gain Food intake FER .
(g/day) (g/day) (Food efficiency ratio}
NC Mean 0.016 3.40 0.005
SD 0.016 0.556 0.005
p value 0.0009 0.0000 0.0007
HFD Mean 0.100 2592 0.038
SD 0.033 0521 0.013
SiB Mean 0.094 2817 0.033
SD 0.040 0.854 0.014
p value 0.8333 0.0378 0.6176
ORI Mean 0.000 3.195 0.000
SD 0.038 0.752 0.012
p value 0.0010 0.0000 0.0007
s Mean 0.022 2.617 0.009
3COM-WATSH
Low SD 0.070 0.754 0.027
p value 0.0234 0.9052 0.0225
! Mean 0.030 2315 0.013
3COM-W17S1
High SD 0.066 0.618 0.028
p value 0.0320 0.0004 0.0512

p value - compare to HFD by t-test

N3 A 7 ARERe dolg Adste] 2 Ul 4F A4 Z2nd S oa Asetd 3
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Table 3-19. Result of blood chemistry at 3COM-W17S1, low and high dose treatment.

. ALT AST ALP Glu T-chol TG - LDLC  HDLC
(UrL) (uiL) (UL (mg/dl)  (mg/dl)  (mg/dl) (mg/dl)  (mg/dL)

NC Mean 19.61 4856 22326 19678 116.78 10.00 562 4.00 62.74

SD 1.661 6396 14725 31104 6418 2,872 0.286 0.682 3.076

p value 0.0277  0.0088 00007 00153  0.0016 00001  0.0624  0.0126  0.1600

HFD Mean 51.32 B7.77 14867 2370 18170 33.10 5.28 8.23 67.86

8D 38335 37269 47590 30159 46466  10.816 0.437 4300 10217

ORI Mean 2183 65.65 14747 19400  137.33 27.83 5.08 4.03 6242

sD 6707  17.307 26823 47147 28.261 6.565 0.214 0.301 9.746

p value 0.0389 01970 09589 00521  0.0543 03020 03241 00130  0.3121

Mean 2069 5944  A71AT 28333 15014 12.67 4.84 5.00 61.70

3(:01»1-::1751 SD 6722 12564  36.850  40.928 39418 5.007 0.404 1243 12104

p value 00334 00462 03395 00160 01642 00007  0.0537  0.0473  0.2935

Mean 2361 52.74  164.63 28671  170.00 8.43 5.04 5.13 69.86

300“‘::‘"“;11 w3 SD 6.923 4977 41181 32973 39.383 1.988 0.360 16652 12.294

? p value 0.0500 00158 04841 00042 05955 00000 02662  0.1848  0.7200

p value : compare to HFD by t-test

Figure 3-50. Representative picture of liver tissues of 3COM-W1751, low and high dose
treatment. A; Normal control group, B; High fat diet (HFD) group, C; Orlistat(40 mg/kg,
bid.), D; 3COM-W17S1(650 mg/kg/day, bid.), D; 3COM-W17S1(1300 mg/kg/day, bid.).
Magnification X200, bar means 100 g m.

_68_



Result of NASH Score
8.00
B NC mHFD = ORI W 3COM-W1751 Low = 3COM-W1751 High
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Steatosis (0-3) Lobular Hepatocellular

Inflammation {0-3) ballooning {0-2)

Indications NSAH (sum)

Figure 3-51. Result of NASH score at 3COM-W17S1, low and high dose treatment. NC;
Normal diet control group, HFD; High fat diet control group, SIB; Sibutramine 10 mg/kg,
sid, ORL; Orlistat 40 mg/kg, bid. All samples treated per oral.

® 3COM-W18S1, 3COM-W18S2

85F37F 60% AW 2)o] (Harlan, TD06414)2 H]wFS FE3F vhg-2o] 3 7FA] A2A E¢E
3COM-WI18S1 (750, 1500 mg/kg/day, oral, bid)@} 3COM-W18S2 (550, 100 mg/kg/day, oral,
bid)E F /| €HFFS AA3Y T3S, 9 T3 AHF 3 A3 A T oA AT
st& A sk &

Body change of Combinations Change of body weight gain 9 weeks after treatment

e e = 3COM-W18s3 high
——3COM-W1851 low ——3COM-W1851high —#-3COM-W1853 low
oM I === === |
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S a0 3com-wigstlow
=
H ORI [
g
o0 | HFD
NC
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MM 0.00 100 200 3.00 400 500 600 7.00 800 9.00 10.00
3CoM- 3C0M- 3COM- 3COM-
i ] " | i | o  W1BS1low W1851high W1853low W18S3high
’ oW AW BW. SW AW SWS EW T BW dw mowk 173 7.21 1.24 5.92 8.79 7.76 5.48

Figure 3-52. Body ;;;eight change for 6 weeks treatment of low and high dose of
3COM-W18S1 and 3COM-W18S2.. NC; Normal diet control group, HFD; High fat diet
control group, SIB; Sibutramine 10 mg/kg, sid, ORL; Orlistat 40 mg/kg, bid. All samples

treated per oral.
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Figure 3-53. Body weight change for 7 weeks treatment of low and high dose of
3COM-W17S1. NC; Normal diet control group, HFD; High fat diet control group, ORL;
Orlistat 40 mg/kg, bid. All samples treated per oral.
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3Table 3-20. Result of FER at 3COM-W17S1, low and high dose treatment.

Body weight gain Food intake FER

Sl (giday} {g/day) (Food efficiency ratio)
MC Mean 0.038 3.305 0.012
5D 0.015 0.485 0.005
o value 0.0002 0.0000 0.0001
HFD Mean 0.142 2575 0.055
5D 0.056 0.373 0.022
ORI Mean 0.085 2.877 0.029
5D 0.035 0.802 0.012
o value 0.0131 0.0000 0.0042
ICOM- Mean -0.003 2.290 -0.001
w1751 5D 0.045 0.465 0.020
Low p value 0.0000 0.0000 0.0000
ICON- Mean -0.065 2.024 -0.032
W1751 SD 0.058 0.593 0.028
High p value 0.0000 0.0000 0.0000

FER(Feed efficacy ratio)=Body weight gain{g/dayyFood intake(g/day)
p value : compare to HFD by t-test

FAA ZF AsE 95 Qs @ W 45 Ad ZEad ol i3 sistA A
AVE AAIEEA S, ASH B 18 Folu EFoA 7% At FHES JE L AA
z23de] 49 Total cholesterol ¥ LDL-chol 7} 9 atA #HA4std o TGE #42ss 4
e UEt 5. 3CON-WI17S1¢] Fofol oste] 3t7]s 9 Ad Zmudo] M= 23E
e,

Table 3-21. Result of blood chemistry at 3COM-W17S1, low and high dose treatment.

o AT AST ALP Gt T<hal TG TP IDL-C  HDLC
7 WL UL WL imgdl  (mg/dl  (mg/idl (gl (mo/dl  (ma/dl)
NC Mean 1274 4164 26l 16440 9000 1520 176 578 4508
STD 1250 1524 72525 40741 9407 7563 0270 1425 4572
pvalue 0002 0003 0039 0003 0000 0106 0700 0025 0000
HFD Mean 9106 8530 16528 27580 17760 2380 270 1012 6536
STD 22757 12765 20095 42585 16196 9039 0200 2307 4518
ORI Mean 5764 9114 18390 24140 16820 5860 158 784 7010

51D 21867 21728 15097 19165 27941 14859 0327 1915 8.632
£ valug 0045 (618 0171 0138 0533 0.002 0324 0.127 0323
fean 4084 6102 18700 25660 15920 2480 460 6.78 66.04
51D 16.157 £.303 15531 43135 18674 19639 0158 1602 5.366
£ value 0004 0.005 0.092 0459 0135 1000 0406 0.029 0835
Mean 36.76 6484 17812 15840 13600 1360 438 452 6272
51D 8.792 10162 16059 25254 29017 5.503 0164 14674 8.568
£ value L 0023 0.297 0.008 0.023 0296 0025 0002 0,563
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Low

JCOM-W1T51
High
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Figure 3-54. Representative picture of liver tissues of 3COM-W1751, low and high dose
treatment. A; Normal control, B; HFD (60% fat calorie diet group, C; Orlistat 40mg/kg,

D; 3COM-W17S1 Low (UP601 650mg/kg), E; S 3COM-W17S1 High (UP601, 1300mg/kg)
Magnification is X200 and the bar means 100 um.
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Figure 3-55. Result of NASH score at 3COM-W17S1, low and high dose treatment. NC,;
Normal diet control group, HFD; High fat diet control group, ORI Orlistat 40 mg/kg, bid.
All samples treated per oral.

Fo] 537 & AAS DEXA ¥4 A3 3COM-WI17S1 (1300 mg/kg)S Folst A& oA A
| HFD ol v]gte] 4oz weshs #aedS. o= 3COM-W17S1 F
oo o3t AT a7t AALHAZ A AYS ERY

s

A

_72_



Fat mass (g} by DEXA
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Figure 3-56. Result of DEXA analysis by LUNA PIXImus. NC; Normal diet control group,
HFD; High fat diet control group, ORI, Orlistat 40 mg/kg, bid.
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Figure 3-57. Representative picture of DEXA at 3COM-W17S1 treatment. A Normal
control, B; HFD (60% fat calorie diet group, C; Orlistat 40mg/kg, D 3COM-W17S1 High
(UP601, 1300mg/kg)
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Figure 3-58. Effect of 3COM-W17S1 on plasma levels of leptin in diet-induced obese mice
C : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg
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Figure 3-59. Effect of 3COM-W17S1 on plasma levels of ghrelin in diet-induced obese
mice. NC : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg

8% ipsulin %= NCol Hls] HFD oA 5H] o]

=
SCOM-WITS1E A Folg gl A HFD 2ol Hal & o&de gadys
AHEHE HAsA 2.

_74_



6.0
H NC ® HFD = ORL ®3COM-W1751
5.0
T 40
S,
E':" *
— 3.0
£
2
E 2.0
= =
1.0 ——I i
o-o N T T T T l
NC HFD ORL 650 mg/kg 1300 mg/kg

Figure 3-60. Effect of 3COM-W17S1 on plasma levels of insulin in diet-induced obese
miceNC : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg
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R
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50.0
scom-w17s5High [
S0 e or [ —
_§t
: wro
535'0
~-NC —=-HFD —+ORI -+ 3COM-WITSSlow ——3COM-WL7S5 High
ve [
300 .___.—’—'-"‘_'_k_’_‘ | | I
— . 0.00 1.00 200 300 400 500 600 7.00 800
%, | NC [ HED [ ORI ' 3COM-W1785 | 3COM-W17S5
OWk 1Wk 2Wk IWk AWk 5Wk Wk 7Wk ] | | . Low  High
Weeks B7 Wk 1.87 6.97 416 3.61 0.49

Figure 3-61. Body weight change for 7 weeks treatment of low and high dose of
3COM-W17S5. NC; Normal diet control group, HFD; High fat diet control group, ORL;
Orlistat 40 mg/kg, bid. All samples treated per oral.
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Table 3-22. Result of FER at 3COM-W17S5, low and high dose treatment.

A Body weight gain ~ Food intake FER .
(g/day) (g/day) (Food efficiency ratio)

MC Mean 0.038 3.305 0.012

sD 0.015 0.485 0.005

p value 0.0002 0.0000 0.0001

HFD Mean 0.142 2575 0.055

sD 0.056 0.373 0.022

ORI Mean 0.085 2877 0.029

sD 0.035 0.802 0.012

p value 0.0131 0.0000 0.0042

IC0N- Mean 0.074 2.404 0.030

W1755 sD 0.071 0.490 0.028

Low p valug 0.0275 0.0711 0.0358

IC0M- Mean 0.010 2.355 0.004

W1755 sD 0.048 0.496 0.020

High 5 yale 0.0000 0.0000 0.0001

FER(Feed efficacy ratio}=Body weight gain({g/day)Foaod intake{g/day)
p value : compare to HFD by ttest

SN RE QYERAA g AAsel FAARAA AR AANHAS. ASF 2 0
BO}: El‘ T 7 = XE7]' 60127\01- 7,\—__]_ g 0319/] 7§"?* Total
o
=

Table 3-23. Result of blood chemistry at 3COM-W17S5, low and high dose treatment.

— AT AST ALP Gt T-chol TG T IDL.C  HDLC

U Mo UL (mgidl  img/dl  (mg/dl) gl mg/dl)  (ma/dl

NC Mean 1274 4764 26118 16340 9000 1520 476 578 4508
51D 1250 1524 7255 40741 0407 7563 0270 1425 4572

pvalue 0002 0003 0039 0003 0000 0106 0700 0025  DOOO

HFD Mean 9106 8530 16528 27580 17760 2480 470 1012 6536
51D 22757 12765 20093 42588 16196 9039 0200 2307 4818

ORI Mean 5764 9114 18390 24140 16820 5880 238 784 7010

51D 21867 21728 19097 19165 27541 14859 0327 1915 8832
2 value 0.045 06168 0171 0.138 0.533 0.002 0324 0127 0.323
Mean 4532 6574 15162 26580 18500 2980 500 960 7070
51D 16657 6781 6874 32061 22978 11432 0235 2297 5456

JCOM-W1755

h
" g value 0.010 0016 0124 (686 0572 0465 0061 0730 0140
ICOMWITSS Mean 3265 5626 18453 24000 14050 1400 463 520 66.20
' STD 4514 8.983 12943 20801 12767 3559 0096 1407 3.232

High
9 2 value 0004 0006 0143 0171 0.007 0.061 0516 0.007 0775
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Figure 3-62. Representative picture of liver tissues of 3COM-W17S5, low and high dose
treatment. A; Normal control, B; HFD (60% fat calorie diet group, C; Orlistat 40mg/kg,

D; 3COM-W17S5 Low (UP603, 850mg/kg) G 3COM-W17S5 High (UP603, 1700mg/kg)
Magnification is X200 and the bar means 100 um.
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Figure 3-63. Result of NASH score at 3COM-W17S1, low and high dose treatment. NC;
Normal diet control group, HFD; High fat diet control group, ORI, Orlistat 40 mg/kg, bid.

All samples treated per oral.
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Figure 3-64. Result of DEXA analysis by LUNA PIXImus. NC; Normal diet control group,
HFD; High fat diet control group, ORI, Orlistat 40 mg/kg, bid.
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Figure 3-65. Representative picture of DEXA at 3COM-W17S5 treatment. A Normal

control, B; HFD (60% fat calorie diet group, C; Orlistat 40mg/kg, D 3COM-W17S5 High
(UP601, 1700mg/kg)
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Figure 3-66. Effect of 3COM-W17S5 on plasma levels of leptin in diet-induced obese mice.
NC : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg
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Figure 3-67. Effect of 3COM-W17S5 on plasma levels of ghrelin in diet-induced obese
mice. NC : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg
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Figure 3-68. Effect of 3COM-W17S5 on plasma levels of insulin in diet-induced obese
mice. NC : Normal control, HFD : High fat diet, ORL : Orlistat 40 mg/kg
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Figure 3-69. Change in body weight of male rats after repeated treatment with P9071.
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Significant difference from corresponding high fat diet group (+ p<0.05, ** p<0.01).
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Figure 3-70. Change in body weight gain of male rats after repeated treatment with P9071.
Significant difference from corresponding high fat diet group (* p<0.05, ** p<0.01).
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Figure 3-71. Effects of P9071 extract on liver and adipose tissues (Epididymal,
Retroperitoneal, Perirenal) fat weights in rats fed high-fat diet. Significant difference from
corresponding high fat diet group (* p<0.05, ** p<0.01).
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diet @S ©A] 337 F+o=2 EEste] Z7Z High fat diet + Vehicle, High fat diet +
Sibutramin 2#] 3 High fat diet + UG0602 o = #gslo] 21 47F Fof & UG602 toff gk

A = F7Hskel+.
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Figure 3-72. Change in body weight of male rats after repeated treatment with UGO0602.
Significant difference from corresponding high fat diet group (* p<0.05, ** p<0.01).
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Figure 3-73. Change in body weight gain of male rats after repeated treatment with
UGO0602. Significant difference from corresponding high fat diet group (* p<0.05, **
2<0.01).
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457 SD rat2 Normal diet®} High fat dietw o2 ur 553F H|9F §%=3 & High fat
diet @S ©A] 337 Fo= EYste]l 27 High fat diet + Vehicle, High fat diet +
Sibutramin 18] 3l High fat diet + UP438 w+°o. & #gste] 21 A7 Fof & UP4389) th3gh

Asra Esa B7hesl+.

High fat #lo|& st UP438& otF 23] 21 A3+ B+Fo A& w, AFc] High fat
diet thxwroll thr] UP438 Fofo &3] F94 A A+

460 -

—4—MNormal diet

—#—High fat diet

——HFD + Sibutramin 3mg/kg
+—HFD + UP438 500magfkg

440

420 -

400 -

(%)
=]
=

Body weight (g)

L
[=3]
=

[
B
=

320

Days
Figure 3-74. Change in body weight of male rats after repeated treatment with UP438.
Significant difference from corresponding high fat diet group (* p<0.05, ** p<0.01).
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Figure 3-75. Change in body weight gain of male rats after repeated treatment with UPA438.
Significant difference from corresponding high fat diet group (+ p<0.05, ** p<0.01).
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Figure 3-76. Effects of UP438 extract on liver and adipose tissues (Epididymal,
Retroperitoneal, Perirenal) fat weights in rats fed high-fat diet. Significant difference from
corresponding high fat diet group (*p<0.05, **p<0.01)
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Tog FEste 98U Fof & P01999] widt AF A &S HIEA S
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ol ] P01999 Folo & oA AA FAFAS.
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Figure 3-77. Change in body weight of male rats after repeated treatment with P01999.
Significant difference from corresponding high fat diet group (+ p<0.05, ** p<0.01).
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Figure 3-78. Change in body weight gain of male rats after repeated treatment with
P01999. Significant difference from corresponding high fat diet group (* p<0.05, ** p<0.01).
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Figure 3-79. Effects of P01999 extract on liver and adipose tissues (Epididymal,
Retroperitoneal, Perirenal) fat weights in rats fed high-fat diet. Significant difference from
corresponding high fat diet group (*p<0.05, **p<0.01)
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459 SD ratg Normal diet®} High fat dietv 22 ¥ 657F HWF % 3 High fat diet
TS UA 3 ez #Este] Zbzt High fat diet, Orlistat 2 2COM-R8S1 grouplZ Y-
o] 51¥Uzt Fofstel 2COM-R8S1e sk A7 a5 H7eas.

A7 A5 s W, HFDw ol
tiH] 2COM-R8S1 Folw o] Asita S5 A Fd.
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540 Body weight gain change after Day 51 treatment of 2COM-R8S1
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Figure 3-80. Body weight change for day 51 treatment of 2COM-R8S1. NC; Normal diet
control group, HFD; High fat diet control group, Orlistat: Orlistat 80 mg/kg, 2COM-R8S1
750 mg/kg, bid.
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Figure 3-81. Body weight change for day 51 treatment of 2COM-R8S2. NC; Normal diet
control group, HFD; High fat diet control group, Orlistat: Orlistat 80 mg/kg, 2COM-R852

750 mg/kg, bid.
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4% SD ratS Normal diet®} High fat dietv@ o2 ¥ 65:3F v|w % % High fat diet
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SRS Jﬂ7]’°]’)~}\ .
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T B HEEHA ke
500 Body weight gain change after day 35 treatment of
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Figure 3-82. Body weight change for day 35 treatment of 3COM-R9S2. NC; Normal diet
control group, HFD; High fat diet control group, Orlistat: Orlistat 80 mg/kg, 3COM-RI9S2L

800 mg/kg, 3COM-RIS2H 1600 mg/kg, bid.
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Figure 3-83. Body weight change for day 55 treatment of 3COM-W17S1. NC; Normal diet
control group, HFD; High fat diet control group, ORL: Orlistat 80 mg/kg, 3COM-W17S1L
650 mg/kg, 3COM-W17S1H 1300 mg/kg, bid.

A& AFstel DqAdsteA HALS AARE A, 3b7)e A AST 9 T-bilirubin} 4]
A A xQ TG (Triglyceride)7F HEDwRoll H]&] 3COM-W17S1 ool o]l festA 7+
N
Table 3-24. Blood chemistry results of 3COM-W17S1 for day 55 treatment.
Group ALT AST ALP Glu BUN Crea T-Bil T-gj_lgl TG LDLC  HDLC
Ly L W) (mgdl) (mg/dl) (mg/dl) (mg/dl) (mgidl) (mg/dl) (mg/dl) (mg/dL)
Mean 4113 15269 36123 16388 1489 0.49 0.09 10000 10525 1005  25.30
NC 8D 927 27197 8916 1447 0.9 0.0 003 123 6438 230 3T
pvale 0204 0416 0821 00039 0000 0612 0778 0006 0258 0249 01%
HED Mean 5475 168.00 34858 19838  11.61 0.51 009 12463 13713 1115 2163
30 2646 4312 12640 2709 1.60 0.08 002 1744 4050 110 M
Mean 3565 14639 48016 17213 1323 046 006 11013 21638 1063 2818
Onlistat sD 754 2418 28895 2971 187 0.06 003 2116 10004 136 430
pvalue 0085 0242 0266 0086 0086 0176 0046 0158 0067 0411 0772
3C0M Mean  34.00 12729 30370 18250 1051 0.4 005 11225 8363 929 25.86
WATSIL sD 910 2514 w17 NN 1.07 0.04 oM 1758 2879 23 241
pvalue 0067 0041 0432 0262 0132 003 0000 0179 0010 0070 0218
3C0M Mean 3935 11489 35186 18450 1096 0.44 005 10838 97.00 999 2605
WATSTH sD 6.19 1766 G731 2287 189 010 002 2404 3045 278 i#

pvave 0.143 0010 0333 0286 047 01426 0002 0146 0043 0239 (03M

p value: Compared to HFD group

ART] R F HAL Fohol 3k 2Ae] U@ WelxAsty BA2 4A% nqW xA
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S getdow ¥u ¥ 45 mz wA3 g HE g4 AA 89S, 39 <
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Figure 3-84. Representative picture of liver tissues of 3COM-R10S1 for day 55 treatment.
A; Normal diet control group, B; High fat diet control group, C; Orlistat 80 mg/kg, D;
3COM-W17S1L, E; 3COM-W17S1H. Magnification X200, bar means 100 pm.
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Figure 3-85. NASH score of 3COM-W17S1 for day 55 treatment. NC; Normal diet control
group, HFD; High fat diet control group, ORL: Orlistat 80 mg/kg, 3COM-W17S1L 650
mg/kg, 3SCOM-W17S1H 1300 mg/kg, bid.
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Figure 3-86. Effects of 3COM-WI17S1 on liver and adipose tissues (Epididymal,
Retroperitoneal, Perirenal) fat weights in rats fed high-fat diet. NC; Normal diet control
group, HFD; High fat diet control group, Orlistat: Orlistat 80 mg/kg, 3COM-W17S1L 650
mg/kg, 3COM-W17S1H 1300 mg/kg, bid.

A Fo7te] AR A F7F 2 AR AAZFS 5%

=43l FER (Food efficiency ratio)E =
=3 Ad A3 3COM-W17S1 %o ¢ FER ©]

g
o1 A Al

Table 3-25. Result of FER at 3COM-W17S1 treatment.

Weight gain Food intake FER
Group
(gfday) (gfday) (Food efficiency ratio)
. Mean 1.400 24 260 0.060
Mormal diet
8D 0.350 0.720 0.010
o value 0.001 0.073 0.000
; . Mean 2 560 21.140 0120
High fat diet
sD 0.610 2.370 0.020
Mean 1.220 25.710 0.050
Orlistat sSD 0.520 1.090 0.020
p value 0.000 0.023 0.000
Mean 1.810 19.620 0.090
JCOM-WATSIL 8D 0.340 1.000 0.020
o value 0.011 0.303 0.009
Mean 1.500 19.570 0.080
ICOM-WAITSTH sD 0.650 1.310 0.030
p value 0.003 0.302 0.002

FER(Food efficiency ratio) = (body weight gain (g/day)/food intake (g/day). p value:
Compared to HFD group. NC; Normal diet control group, HFD; High fat diet control
group, Orlistat: Orlistat 80 mg/kg, 3COM-W17S1L 650 mg/kg, 3COM-W17S1H 1300
mg/kg, bid.
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2. SD rat & ©] &3t Acute feed intake Al &

< 8F% A Sprague-Dawley HE=E o] &3l 3. AABAALT SAHES st &
52 ZT7IRYolE AelA (width X depth X height, 260 X 420

3RS, A 7|z Bk AWk FE AR (2018S, Harlan, USA)S & H3q
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(1) A4 FREA] 3 Acute feed intake A1 E 23}

(7h UG0602

UG0602 A # el 23k Acute Feed intake test® G~33}7] ¢35t ofgle} o] A =S 270
TOR o] HAAIEA S

Table 3-26. Randomizing for acute feed intake of UGO0602.

Group Dose(mg/kg)  No. animals (ID)

Gl Control - 11 (AMO171IM11)

G2 Treatment group

250 11 (2M0172M11
(UP0602) ( )

A 1A 7 A 10X 274 UG0602 Fof sk ol A ALE A3
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Figure 3-87. Changes of food intake by time in SD rats after single oral administration of
UG0602 (n=11).
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Figure 3-83. Changes of cumulative food intake in SD rats after single oral administration
of UG0602 (n=11).
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Figure 3-89. Changes of body weight in SD rats after single oral administration of UGO0602.
(n=11).
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Figure 3-90. Changes of body weight gain in SD rats after single oral administration of
UG0602 (n=11).
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Table 3-27. Randomizing for acute feed intake of UP438.
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Group Dose(mg/kg)

No. animals (ID)

G1 Control -

7 (IMO171M7)

G2 Treatment group I

250 7 (2MO172M7
(UP438) ( :

G3 Treatment group II 500 8 (3MO1~3M8)

(UP438)
AZHE ALR AF S dERad Hlaste] Al Fof F IARR A 8AIZIEA] FE 4
AR AT fad AL ARAAS
Foodintake by time
8 - E Control ®m250 mg/kg of UP438 w300 mg/kg of UP438

Food intake (g)
=

Time (hour)

10

24

=
L

qo =2

Figure 3-91. Changes of feed intake by time in SD rats after single oral administration of

UP438 (n=778).
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Figure 3-92. Changes of cumulative food intake in SD rats after single
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of UP438 (n=778).
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Figure 3-93. Changes of body weight gain in SD rats after single oral administration of
UP438(n=7"8).
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3COM-W17S1¢] FoJo] €3t acute feed intake testZS F3§3l7] 98t thxa- 2 27 &9
Folits AAFAS. oo wal COM-WI17S19] &% o|&% < A7 d=x A& AS

Table 3-28. Groups for Sample treatment.

Group Dose (mg/kg) No. animal (ID)
Gl Control (Vehicle) - 8 (IM01-1M10)
G2 3COM-W1751 650 8 (2M01-2M10)
G3 3COM-W1751 1300 8 (3M01-3M10)

AE AL 4AFe WanE Lol
4 Z

=

3COM-W17S1< 650 mg/kg &% TolA T 4R 6AFkel ZH2E Ats Al F

o] 743t 1300 mg/kg &% ol ME 2, 4 2E]al 8AIZkol A AlR A FH Fol f2oF
o
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Figure 3-94. Change of acute food intake per time in non-obese fasting SD rat fed high fat
diet. Values represent Mean £ SE (n=8).
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Figure 3-95. Change of cumulative food intake in non-obese fasting SD rat fed high fat
diet. Values represent Mean = SE (n=8).
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Figure 3-96. Change of body weight gain in non-obese fasting SD rat fed high fat diet.
Values represent Mean £ SE (n=8). Significances were marked as follows: * p<0.05, T
p<0.001
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Figure 3-97. Change of body weight gain in non-obese fasting SD rat fed high fat diet.

Values represent Mean = SE (n=8). Significances were marked as follows: * p<0.05, **
p<0.01

(1h) 3COM-W17S5

3COM-W17S59] Fojo] 9]3t acute feed intake test® F33l7] Ydte] izt 2 27) &=
o] Bojts AAEAS. ol wEt COM-W17S59] &2 o] & A A7} A=A #H3H S

Table 3-29. Groups for Sample treatment
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Group ( n? go/fg) No. animal (ID)

Gl Control (Vehicle) - 8 (1IM01-1M10)
G2 3COM-W1755 850 8 (4AM01-4M10)
G3 3COM-W1755 1700 8 (BM01-5M10)

A 248 A7 53 & 2 A E AR A EY ¥WstE Bks o 3COM-WI17S5
oA 850 mg/kg &% o= 4417 1700 mg/kg &% o= 1, 2, 4 18] 2 6A] kol A
Ata A Eo] Fodoez Hast .

Foodintake pertime

g == Control
+— 850 mg/kg of ICOM-W1755
=&—1700 mg/kg of 3ICOM-W1735

(=2}

Food intake {g)
ra =

Time (hour)

Figure 3-98. Change of acute food intake per time in non-obese fasting SD rat fed high fat
diet. Values represent Mean = SE (n=8).

AZPE bR AR FA FA ARHAFOR AFFEe 4N F A
[e)

312 dolr ke, 3COM-WI17S5 Folo EFo|A AtgAze i
mg/kg &% ToAE 4, 6 183 24A 7k A, 1700 mg/kg & T
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Cumulativefood intake

10

Food intake (g)
o

—4— Control
—4— 850 mg/kg of 3COM-W1755
== 1700 mg/kg of 3COM-W1755

012345678 9101112131415161718192021222324
Time (hours)

Figure 3-99. Change of cumulative food intake in non-obese fasting SD rat fed high fat
diet. Values represent Mean £ SE (n=8).

1700 mg/kg 2] 3COM-WI17S5 & FodS u] A|Ftol|l A {222 AFe A7)
=

ZE 2

ry

” 8 Control #8530 mg/kg of 3SCOM-W1755 ®1700 mg/kg of JCOM-W17S5

250 -
40 -
230 -
220 -
20 -
200 -

Body weight {(g)

Oh 2h ) Bh Uh
Time

Figure 3-100. Change of body weight gain in non-obese fasting SD rat fed high fat diet.

Values represent Mean £ SE (n=8). Significances were marked as follows: * p<0.05, *x*

p<0.01

1700 mg/kg ¢ 3COM-W17S5 Fof oAl 2417k 8A1 7kl A body weight gainol A 2] &
A A&7 BHAE.
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=]
on

- BControl =830 mg/kg of 3COM-W1755 81700 mg/kg of 3COM-W1TS5

Weight gain (g)
=l e )

(5]
'

2h gh 24h
Time (hour)
Figure 3-101. Change of body weight gain in non-obese fasting SD rat fed high fat diet.

Values represent Mean £ SE (n=8). Significances were marked as follows: * p<0.05, T
p<0.001.
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A5 A 7lSAE &4 AT - dEAE

1. A5 ¢ ¥4
7} CRO XA : Aspireirb

A A A A AEEE B AR Skl Z1AIgE mke o], fuAle =, v,
ol AAF FUA, FUuiE}, d2F AAE Fsko]l SRl Ak, vl 7w
] 5, 9 AuE B3 global AFCE AIYGEE BEE 31 JUE vl |
T2 vEs 1A AR Aa vEls dider AdAEE 35
7

nivera®} Basic ResearchA}¢}e] v® S F3dle] 12 A 2 CROE A

o

;]—J‘X]—, U]

>
-
rO
c

. A" AL

(1) IZAE Site

Miami Research Associates (MRA)

2 93 21394

Double blind placebo controlled clinical trial to evaluate the effects of multiple proprietary
herbal formulation on body weight and body composition in overweight and mildly obese
healthy adults.

Q) 9% ANE 24

Plecebo, UP603(1,500, 2,250 mg/day) % UP601 (2250 mg/kg)

6) 9% A A

204 oAk 654 ©l3te] AR AR (FEE

Lo,

AlRks 7k A ), 5 12078

6) A3 Ay 2 A A

A8 A A= screening % randomization < 93 MRS ¥E3Este] AAE V| T F 5O
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Table 3-30. Protocol outline for clinical tria.l

Wt Afolo & 339 A3 SHS F9 AdAF detkA ", I PR AlE
o AR 24 % WAPA 58 B U vpAlel BT 24S S
Alg fA]) 2 owmpxj ek BFEAEAJ o= dual x-ray absoptiometry(DXA) & 3
SRR

8 Ne
Ad 3 Double Blind Placebo controlled Study
A8 7)1z 12 weeks ( screening -2 )

Dietary Supplement

- ARM 1: Product A
T TA - ARM 2: Product B

- ARM 3: Product C
- ARM 4: Identical Placebo

12 48213

w7

9% of subjects that achieved an average weight loss of > 5.0% of their body
weight, compared to placebo (p<0.05).

- Total Body weight changes

- Body composition [total body fat (%), fat mass (grams), lean body mass
(grams)] as evaluated by DEXA

22 AFAE . .
T} 7 Satiety Evaluation
- Complete Chemistry profile
- CBC/ PT/INR
- UA
A4 7t
- BP
- Vitals
- AEs
- body mass index (BMI) => 249 and < or = 349 at study entry
a4 7% - for females only: without childbearing potential or negative HCG hormone
b - blood test and use of an appropriate form of contraception
-signed informed consent form and HIPAA research authorization
- current use of fiber supplements
- Untreated/unstable metabolic conditions known to influence weight status
(e.g., hypothyroidism, type 2 diabetes mellitus, etc.)
— - gastrointestinal disorders that might cause complications or influence motility
AL 71F or satiety (e.g., diverticulitis, inflammatory bowel disease, irritable bowel

syndrome, intestinal narrowing or obstruction, difficulty swallowing)
- Stage II hypertension (> or = 160/100 mg Hg)

- History of or Current dyslipidemia (fasting LDL cholesterol > or = 160
mg/dL; total cholesterol > or = 240 mg/dL; triglycerides > 200 mg/dL; HDL <
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or = 40 mg/dL)
- fasting serum glucose > 126 mg/dL
- fasting serum insulin outside reference range

- acute or unstable cardiovascular, pulmonary, hepatic, renal, or psychiatric
disorders

- conditions for which weight loss may not be appropriate

- use of medications that might affect weight or food absorption (e.g., diuretics,
glucocorticoids, anorexigenic agents, Orlistat, laxatives)

- use of Complementary Alternative Medicinal therapies that might affect
weight

- weight change of > 5% body weight within 3 months of entry into the study
- active eating disorders or active participation in a weight loss program

- renal funqtipn impairment as evidenced by a history of renal disease or a
serum creatinine > 2.0 mg/dL or abnormal GFR

- liver function impairment as evidenced by a history of liver disease or liver
enzyme elevations outside the reference range.

- Evidence of depression and or history as this may affect eating behavior and
adherence to the study protocol

- currently consumes > or = 10 alcoholic drinks/week, as determined by
self-report

- Exclude if recently quit smoking due to effects of nicotine on appetite

- use of illicit drugs currently or in the last six months, as determined by
self-report

- for females only: exclude if pregnant, less than 6 months postpartum or 6
months post-termination of pregnancy, or currently lactating.

- Significant psychiatric illness

- History of protein wasting diseases or gout
- Severe arthritis

- Osteoporosis

- Recent changes in diet habits (per example recently switch to vegetarian,
etc.)

- Had gastrointestinal surgery for treatment of obesity.

- Are currently using warfarin, digoxin, oral anti-coagulants (othe; than aspirin
and non-steroidal anti-inflammatory drugs), oral or injectable corticosteroids
(inhaled & intranasal corticosteroids are permitted), or antiretroviral medications.

Data analysis plan to be developed, based on changes from baseline, statistical

At 24 :
- analysis of safety data and BW changes
(7) IRB &<
2 A2 20139 1¢ 17¢9] IRB 591S whol A go] /MAE e dA DY
0] o
=
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STUDY APPROVAL NOTIFICATION

A Doubla Blind Placebo Controlled Clinical Trial To Evaluate the Effects of Two
Proprietary Herbal Formulations on Body Weight and Body Compaosition in Overwelght

and Mildy Obese Healthy Adults
Sponsor: Unigen USA
Protocol Number: UNI-WT-2013
January 9, 2013

The new study listed above was reviewed at the January 17, 2013 meeling of Aspire IRB.
This study was approved at that tima with no additional restrictions added b the conduct of the
shudy.

Diane R. Krieger, MD vaas approved fo conduct this study at the fallawing locations:

Miami Research Associates
6141 Sunsot Drive, Suite 301
Miami, FL 33143

You must use the enclosed approved Informed consent stamped with *Aspire IRB Approved”
located at the boftom of each page.

The IRB has datermined that your siudy is Minimal risk and assigned an approval pericd of
Annual review. Appraximately sixty days befors the approval perod ends January 16, 2014,
a5 a reminder, you will receive a Research Slales Raport Form,

The Principal Investigator is responsible for providing the IRE with the necessary materiais for
re-approval by the due date provided on the form. This form must be received by the due
date to allow ample time for adequate review prior to the study's expiration date. Missed
submiasions are the responsiblity of the Principal Investigator regardiess of whether or not tha
[RE naotifies you.

The continuation of research after expiration of IRB approval is a violation of the
regulations governing research.

Figure 3-102. Study approval notification from IRB
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It i required that Aspine IRB be nofified of;

o All amendments or changes Lo the protocol

o Changes to the protocal that ars implemented without prior IRB approval to eliminate an
apparent immediate hazard 1o sublects (must be reported within 24 hours of
implamantation)

o Serious Adverse Events and unexpected and retated Adverse Events (must be reparted
§ calendar days from date of discovery)

o Significant Protocol Deviations/Viclations {must be reported 10 ealendar days from date
of discovery)

o Unanticipated problems Involving risks to subjects or others (within 10 calendar days of
digovery)

o All material used to recruit study subjects (prior IRB approval is required befare use)

o Any other changes In the research activity

The Principal Investigator may not make any changes in the research, withaut prior approval of
Aspira IRB, axcept when necessary to eliminats immediate risk to study subjects. In addition, 1
I8 the respansibiity of the Principal Investigator to uphold the following three athical principles
oullingd in he Belmant Repert during the conduct of this study:

w Respect for persons: individuals should be treated as aulonomous agents, and persans
with diminished autonomy are entitied to pretection,

o Beneficence: maximize possible benefits and minimize possible harma,

o Jushice: benafits and burdens of research should be distributed equalty.

Aspire: IRB & duly consliluted and has written procedures in compliance with requirsments
defined in 21 CFR Parts 50 and 56, 312, 812, 45 GFR 46 and ICH Guidetines relating fo Good
Clinical Practice. Aspire IRB's mission is o ensure that research s conducted sthically
according to the principles of the Belmont Report and the Declaration of Helsinki, in
compliance with federal regulations, imlemational regulations, ICH Guidelines for Good Clinical
Practice, applicable state and local laws, Aspire IRB Standard Operating Procedures, and that
the: rights and welfare of human subjects aro protected.

| 113

Figure 3-102 (continue). Study approval notification from IRB.

2 20133 1958 Azl dA) 1229 2] 3217} randomized = o913l 20131 9
4 AES RIS A MY Ay B4 F HFTRIAE A Fo oew HuA %
°oFe 20134 10¥
H7rE e oA

o
Hhdstel IRB 5904 R AAAIE 24 AEEA EUHY BRiAE HF
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3t 3l

2

UNIGEN

June 17, 2013

Dezme B Krieger, W1
Miaen Research Associates
6141 Sunset Drive Suite 301
Minmi, FL 33143

Dear Investignlar:

Thiz leter is fo document and summarize ohservations during the sie visit on June 4" and June 5% 3013
to your location at 6141 Sunset Drive Suite 301, Miami, FL 33143 During the visit the Sudy
Coondinatee, Adam Samson was ovailable 1o moke materials svarlable and answer questions.

The main pumpese of the izl was 1o review and disouss the shady conduct, to confirm that subjects’
saliety and welfars is proseeted af your site, that there i complinnee with the protozal, repulatory and [CH
AGEP gmidelines and that corolliment is n secordance with study timelines. The folkwing procedures,
nclivities of documents were reviewed and completed:

1. Review CRFs of subjects enrolled have met the etigibibity ermeéna as delined by the protocal.
2. Review CRFs for informed consent obtained and properly documented

3 Wenily tha suflicient investigntional product is available to complete the stidy

4. Review of AEs and SAEs

5. Approprigie documenation and approval for protool devistions‘exeeptions is available,

&, Review il IP stacage, dispensing and reconciliation for completed subjeets.

7. Review of Regulaiory Bivder

& Dascussed i Hoe for Interim Clinical Study Repors

9. Duscused study issues ‘observations with siwdy ceordinator sod FL

11, Review of Sereening Loge nd DMG Charts,

Repulatory Blnder

The Regulatory Binder is complete anc well organized,

Geod decumentativn on progecol [ protocol related oetivities tnining of stady staff by stady coerdinmar,
scevening /Enrol Reerul Mtlods;

= Reviewed Screenmg Logs
s Reviewed DN chans

3005 1" Averiun, Saatie, Wi SHLEL USA Tek | 360 ABE-E00 Faw; (350} 413.9135
#200-1, Songing-Ri. Byeengrhean-Myean, Cheonan-Si. Chungram 330-863, 5. Sorea.
Tal #61-41-575-1510 Far; +H7-41-528-13558
1

Figure 3-103. Monitering report of clinical study.
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UNIGEN

It fidlowang DINC) charts were review for proper documentation and QNG mtionale; e deficiencies

noted for e fillowing chams:

Sabject Sishject Buhject

Mumber | Initials | Mumber | Initials | Mumber | Enifials
350 | M-I | =3 | C-R 5 | PRD
550 | ¥IN 854 | YNR 5ThH | ARS
514 | L ESD | CML 07 | TEA

| 577 | B 42 | 1-R &1 | B-R
595 | ¥AY b | M-R 575 | T.B
567 | KMS 4] | AV 563 | RAG
3T | T-E 435 | JAR 532 | D-E
568 | MLG 638 | L-M ala [ FRD
SHF | B-H Sdi) | MM 633 | LL
507 | M-S 547 Y-M A4 | REL
509 | LER 553 | ElA &3l [ NOC
510 | TFC 573 | LLS 632 | LGC
512 [ oop S| LMS 623 | Jop
516 | REB 383 | CEV 641 [ KML
533 | LLE 560 | A% &5 | JRP
513 | IMR 572 | MIS 671 | REA
55 or 538 | YAC

Tnfs ]

The CRF hinders for the subgects reviewed comtamned the proper versson of the ICF, sigmed by subject and
stucly staff prior fo start of any stady procedunes, A Spanish version of KOF was found wihen required.

FProtecal Complinneet
Compliance with the protoce] was pood exceplions or deviations were documentesd,
Adbverse Evends’ Serious Adverse Events

Adverse Events and clanpes in health stz were all well docurmented in the CRFs, Essential rackmg,
reporiing , documenting , action taken, procedures performed. ete., were all well capiuned and
documerded as required.

Accurae, complete and current record keeping:
The fullowing Randomized suhjects CRFs were reviewed, all CRFz conained sigred 1CF.
3003 17 fwmnue, Seattie, Wil SELZL USA Tet |350) 2858200 Fau:(260] £13.0135

2001, Songung-®, Byeongrheon-Myenn, Cheonan-3i, Chungnam 3130863, 5. Korea
Tl 4E1-41-525-1510 Fae; +81-11-523-1359
1

Figure 3-103 (continue). Monitering report of clinical study.
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UNIGEN

[mitials | Mumber | Findings

ASC 01000 | Low compliance V2 10 V3

MOB | 502002 | Low complisns: ¥2- V3, Low complianes ¥ 4-¥5

D-L 04017 | None

k-5 Sig-Hk | Incorrect BMI caloulated ot W1, Calculated as 28 in CRF; should be 28.2.
AP S0E006 | No V5 lab datn emered on datn sprendshest

Inconzistent use of subject number and screen numnsber

AT 511-00% [ratn Spresdshest i not complete.

b ¥ 1 lah report does not clarify whether or not subject is fasting, however, lab
requisition marked as fasting oot lab repor
Mo W 5 lab data entered on data spreadshest.

MOM | 535014 | Missing page 5 of 3 from ' Product Accountability™.

Missing “Adverse Events” reporting page.

Mo W5 Lab dara emered on dats spresdshet,

Missing “Concurrent Medications™ form.

Missing page 5 of 3 "Product Accounnhbility’ page.

Missing “Adverse Evenis’ page.

V2 Insulin labs were done a1 Quest Diagnostics. Insalin reference mnges differ,
dispwssed wish Crandinater,

Missing V5 kb repon.

Missing V5 DEXA

MSC 519012 | None

CVE 521-011 | V1 lah report does not clanfy whether or pot subjeel is frsting
Incomect BMI an datn spreadahest,

N iniliads oo many changes 1o e V3 lab data an the daty sprendshes
Mo V5 Leh dala entered on clala spresdsheet.

Missing "“Concument Madications” form.

Missimg page 5 of 5 *Product Accomzability” page.

AN 524-024 | Missing 'Adverse Events' page.

Migsing V& labr repom,

Mising V5 DEXA

Low comypliance V243

E=M 52013 | No VEDEXA

G-G 527005 | Mo VE lah data filled out on ‘Data Spreadchest’

Mo V3 Lab dila entéred on data speeadsheet.

Missing Concurresi Mediations' form.

Miesing poge 5 of 5 *Frodust Accountability” page.

¥TH 28021 | Missing ‘Adverse Evems' page.

Missing V5 |3t repoat.

Miming V3 DEXA

ICF choek liet pape | of 4 missing not cheeked

A0 52006 | Nooe

P 517032

AV S25-00%

05 1" eerue, Saattle, WA BBYZ1 USA Tel: (D00 ARB-B00 Fase (3600 413913
AP00-1, SR, Bysengehetn-tpron, Chmgnan-, Chirgnam 530485, 5 Gores
Tal: 402415201530 Fae 4041 5251500
i

Figure 3-103 (continue). Monitering report of clinical study.
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Pea W3 Lab data entered on datn spreadsheet.
Miasiig *Concarrent Medications' foem.
Missing page 5 of 3 *Product Accomntabiliny® page.
ICG £31-030 | Missing “Adverse Events’ page
Missing V5 lab report.
Missing Vi DXA
Mo W3 Insulin
V2 Low compliance due to massed bozakfas
i W5 Inb datn entered on datn spreadsheet.
PMiasiing * Adverse Events” page.
Missing page § of 5 *Product Accountability’ page.
Mo v5 Inb data entered oo the data spreadsheet.
Missing page 5 of 5 ‘Product Accountabaliy' page
ICF check list page | of 4 missing eheckod
Na V3 Lab data entered on data spreadshesl.
Pisging “eheck-olT" o0 page | of 4 of 'Infoomed Conseni Check-off list™,
Missing “Concarrent Medications” Fom.
Missing page 5 of 3 *Preduct Accountzbility” page.
Missling “Adverse Evenla’ pape.
Mizzing V5 lab report.
Missing V3 DEXA
Mo W5 Lab dava entered on data spreadshest.
Missing “Concurrent Medications” form.
Missing page 5 of 3 *Product Accountahiliny” page.
et i tissling “Adverse Events’ puge.
Missing V3 lab report.
Misging V3 DEXA
T V3§ Lab dota ensered on dato spreadshest
Missing “Concarrent Medicaions” form.
Missing page 5 of 3 *Product Accouniability” puge.
PMissing “Adverse Events’ pape.
Missing V5 lab repor.
Missing V5 DEXA
Plsonee cortact week 10 not made. Week 10 page] is noted a3 NI Phooe call
abtempd wias made and recorded i b notes section.
V3 page 4 of 6, Meal plan review both hoxes checked,
Suhject repored nring CLA during the study ( not clear ahout use , implicned
with changes fi body fint and besn musele but not Yated in protocol &s excluded)
PIS 5424034 | Na V3 Lab data entered on data spreadshiet.
Pizzing “Conearrent Medications' form.
Missing page 5 of 3 *Product Accoantabilsty” page.
Missing ‘Adverse Events” pape
Maszing WV lab repon.
Mismiog V5 DEXA
Miesing V3 Lab Insulin

No W3 Inb datn epdered oo dain spreadshee)

A-H 531018

5Al 13019

HER 7022

D-A 1023

-k 5434020

3005 1" Awenuie, Seattie, Wi 38131 USA Tel: {350) 8528200 Fa: {350} 8135135
4200-1, Songjung-Al, Byeangehenn-Myeen, Chaonan-5|, Chungram 330-863, 5. Kores
Tel: +82-41-525- 1500 Faw: +B2-41-525-1598
a

Figure 3-103 (continue). Monitering report of clinical study.
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N V5 Lab datn envtered on data spreadsheet
Missing Concurrent Medications” form,
Missing page 5 of 5 *Product Accountnbility” page.
Mising ‘Adverse Events” page.
Missing V5 lab repar
Missing ¥3 DEXA
N VE Lab daca entered on data spreadshest
Missing ‘Concarrent Medications” foem.

Miszin 5 of 5 'Product Accouminbiliby' i
i i Miwint pﬁm Events” page. e
Missing V3 lab repor.
Missing V3 DEXA
Mo V3 Lab data encered on data spreadsheet.
Missing “Concurrent Medications formi.
Pissing page 5 of 3 ‘Produce Accountability’ page.
REM 550033 | Missing “Adverse Evenis® pape
Page 2ol 18t V1 displaya® "onMomnda® " an Yes
Pizsing V3 lab repom,
Misxing V5 DEXA
M V3 Lab data entered on data spreadshes).
Miszing ‘Concument Medications” form
Pissing page 5 of 5 *Produet Accountabilin page.

P-B 54029

Al 351-126 Missing ' Adverse Events” page.
PfEsaing V5 1k repen,
Mussing Vi DEXA

The Investigatiomal prodct was stared in g limited access anca under the recommended conditsns,
dispensed and returmed prodact was imcked by the study stalf, Froduct aceountability was perlfomsed for
retumed product and discussed with study coordinator, produet was Jefl an svte and coondimator was
Instructed 10 sequester reconiled product away oo otheée i use investbgaticanl product ustil ness sit
wisil.,

Dearing product reconcilintion with study staff st the site the following cheervations were noted:

LIMEWT-2013 Site Visit fd-6/5 BEC
Site Location: Miam: Bescanch Assaciates, 5141 Sunset Dove, S1e. 300 Miam, FL 33142
Sibjes 001
Missing 2 W4 boltles.
Subject O110;
W2 battle gty is nod filled in on bottle.
Subject 011:
 Ingormect V2 hoatle count in CRF, it is eormeet on boile, Bottle reads 49 and hinder reads 48.
Subjess 011
VI baltle qty 15 no filled i oo bettle.

3005 1" awanue, Searte, Wa S5121 USA Tal [360] 436-B300 Fax: (360) 4139135
EI00-1, Sorgung-Ri, Byesngeheon Myaon, Cheonan-%, Crengram 330823, 5. Korea
Tak #82-£1-539.1510 Fax +82:41-525-155%

5

Figure 3-103 (continue). Monitering report of clinical study.
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LUNIiGEN

Subject $h14:
V3 st counl is wrong on bottle. Bodthe rends §, should resd 15 & counted, CRF seads 18,
Mirsing 1 V4 hattle.

Subiect #14:

Ineorsistent V4 dispense dave. Betile reads 418 snd CRF rends 419,
Subsject (i2:
| Incorrect V3 bostle count m CRE and on batghe. Boitle neads 43, should red 46 5 counted.
Missing | V3 bolile
Subject (22:
Mussing 1 Vi baltle.

The majarity of the CRFs were reviewed on the 4% ol June, lab repons amd DEXA reports were available
an June 5% and sinfT was actvely filing the reparts. For tiose charts Hsting missing V3 Iabs the follow up
requested is for the site to versfy thir labs were collected, tests onderad aed repors Tiled i the subjects
binder,

The: Investigatienal prodduct wis discussed with the cocrdinator and corrections were going 1o be
completed by site, Follow up requested, complete comections whers applicable.

Tt wins & phessre b spend L al your &g amd with e study s18fT, and et ncguuimed with the effors in
place bo colbect quality datn and complete the stady.

We value the collabortion with your sie, the receptiveness, professionalism and cooperstive nature of
yonr stalf and we are leoking forward to the completion of this progect. The next siie visio will be at sudy
close out and we will schedule as we 2el closer to sudy completion,

Flemse dor mon besriate fo coniact us if you have nny questions shou this report.

Sincerely

e
(ﬁ;ﬁ'ﬁﬁ(?ﬁ 3 it

Lt Aifimre Browsel!

FP. CTindzal Beseavch and Regulatorr Complimes,
LINIGEN

3005 1Y Avenue

Seatile, WA 95121

d-Brovmellifurigen el

-4 8-B 00 wrar F125

s Uiz med

3005 1% dwenue, Seattle, Wi ‘Sﬂ-l?] LIS T (3600 ABS-A200 Fan: | 3600 413-G135
F200-1, Bongung-R, By fetyeoe, Checneeeil, Chungnim 330863, & Kone
Tel: +H!—i:|-529 1!-!|Jfl=1 +HE-41-G20-1500

Figure 3-103 (continue). Monitering report of clinical study.
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A6 A 7I5AF &A AR - 2AY AFS] B AT

1 A9 31 EZJ dig fFadE &4

7t s 2 Sy

LC/MSE &8&3td statEe] #Ads g<lsta, 'H-NMR¥} “C-NMR % 2D-NMR&
&gste] 1 3o Fx2E e e A A ?— £ NOE % NOESYE &3, 45

[e)
uw}2} A = Mosher ester ¥4 (Nature Protocols 2, — 2451 - 2458, 2007)< ©]-&3}
2 NMR%4] Chemical shift¥ 3} #2415 &3sto] 7325 &2l

_& u
=
)
o,

. 23 9 a1

(1) LC/MS & 8% FaAAE dg 9+

(7hH P71

A% s LCOMSE &8sty &9 FAEFs g3 43 59 #Zo] Peak 12

353.0893, Peak 2+ 353.0875, Peak 3 195.0874, Peak4+= 5151194 Peak 5+ 515.1202,
Peak 62 609.1480, Peak 7- 515.1193 18] il Peak 82 463.0085% &1 A+

TR T P e 558 & Rl (NS B0 TES T AR NE U713 S0 30 1T 5 DR e O et o

1 2 = & B = )

Figure 3-104. HPLC chromatogram of P9071 extract at 210nm.

2]
B

Table 3-31. LC/MS results of P9071 extract.
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Peak No. Retention time Observed molecular weight

1 17.264 353.0893
2 21.916 353.0875
3 22.602 195.0874
4 29.913 515.1194
5) 30.280 515.1202
6 31.688 609.1480
7 32.671 515.1193
8 34.252 463.0085

AE QS LC/MSE &83ate] shitee] BAES &3 Axet o] Peak 12
]

0.0704

=
[\8]

0.060
0.050
0.040

=Y
=
0.030

0.020
0.010
0.000+

0.00 5.00 10,00 15.00 2000 2500 30000 35.00 20100 45100 50100 5500 50.00

Figure 3-105. HPLC chromatogram of UGO0602 extract at 245nm.

Table 3-32. LC/MS results of UG0602.

Peak Retention time Observed molecular weight
1 10.971 266.334
2 15.586 266.334

(t}) UP438
AE RS LC/MSE gl stiEe] A #93 A3}, ¥} 20| Peak 1&
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Peak 1
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Figure 3-106. HPLC chromatogram of UP438 extract at 285nm.

UP438=F-E &gk RN367-29-#17¢] 1H-NMR and 13C-NMR &

23 .0
flavonoid dimer 7°&¢] 3}I3=US gl

S E3l9] prenylated

\\ I'|./;
' | |
l ! h (1 h ’ A
H || 'n'u{ flu'ﬁll ‘ ‘” | ” A |‘| p / v ll'. | | h | \[
<) m J L__JII Uu IV k____‘.'L U"L"I Ul [ / i N I\‘ul vou
1'3 1'2 1'1 1'0 é é -;- IG é 4' é 2.

Figure 3-107. 1IH-NMR (d6-acetone, 300MHz) spectrum of RN367-29-#17 from UP438

We WU

NS

Figure 3-108. 13C-NMR (d6-acetone, 75MHz) spectrum of RN367-29-#17 from UP438.
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Figure 3-109. HPLC chromatogram of UP438 extract at 275nm.

Table 3-33. LC/MS results of UP438.

Peak Retention time(min) Observed molecular weight
1 17.475 692.18

(2h) P01999

AR AES LC/MSE Z838to] 313 &9 a7 &g 23, 19 o] Peak 12
579.1169, Peak 2+= 595.1098, Peak 3+ 579.1404, Peak4+= 291.0805 Peak 5+ 867.1974
123l Peak 62 563.12202.2 1% 5.

TADA A, Sig=21 0,8 REf=oil (MUTARMEA_COLU I S0 MIAL TAMBEA201 10120_TESTS 201 1-01-20 13- 16-15/07102.0)
maU

4
200 55
x: 2
o4

T T T T T
20 = == a0

Figure 3-110. HPLC chromatogram of P01999 extract at 210nm.

Table 3-34. LC/MS results of P019909.
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Peak Retention time(min) Observed molecular weight

1 6.410 579.1169
2 6.785 595.1098
3 9.391 579.1404
4 10.306 291.0805
5 11.976 867.1974
6 12.229 563.1220

(v} UP331

o} o] Peak 1 330.42,

A]

=5
ME
X
ol
o
_1 |
r o
rol
IR
&
=

Aits LC/MSE &8st 83&9
Peak 2+ 332.42, Peak 3+

VIR SR SR L TR0 0
il ]
= g
: 2 Peak 2
;l'
Peak 1
=
wy
&
gk Illln P .|
T 13 T T | T T T T | T T T T | T T T T | T T T T
i i ) g

Figure 3-111. HPLC chromatogram of UP331 extract at 210nm.

Table 3-35. LC/MS results of UP331.

Peak Retention time(min) Observed molecular weight
1 43.352 330.42
49.192 332.42
60.174 456.7

(v}) UP342

o,
ol
it
B

=

9} #ro] Peak 12 342.17,

o

A% AES LC/MSE &85t 31559 A%
Peak2¥ 342.17% 3Helx ¢l &

d
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Peak 1

Figure 3-112. HPLC chromatogram of UP342 extract at 275nm.

Table 3-36. LC/MS results of UP342.

Peak Retention time(min) Observed molecular weight
1 10.956 342.17
2 16.714 342.17

2. A 2 ABAE A A ZEFEE 2 FEEYE AT E24E AT
7k AR R U

+A M2 HPLC-PDA/UVE Z83te 4% /s AdsAqa vgd A5 #4d 4+
HPLC-RI/MS, GC-FID/MS, HPTLC 5& &&37|= . AHA U= B4
) AAA, A A, A& A, ASA], AEAe tdte] Validations

(D A=

UP9071, UP0602, UP438, UP1999, UP331, 3SCOM-W17 S1, 3COM-W17 S3, 3COM-W17 S5
@)A1F 2 &

HPLC grade?l methanol, acetonitril® AF&3t9 3 32 ZFFE A€, phosphoric acid,
trifluoroacetic acid, acetic acidi= ACS reagent gardeZ AM&3}9 0

, Aol dviekA] @ A2 (F)FuAe] QA oA COAZF 2d¥ working

A 8F 3l At
3L %3 O = [e]
ZTES AR
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3 717+ 2 7]7]

Autosampler vial, autosampler vial cap, C18 column (bum, 4.6%250nm), C18 security guard
cartridge, 0.45um nylon syringe filter, 0.45um CA syringe filter, 0.45um PTFE syringe filter
HPLC systerm: Agilent system - UV/PDA detector, autosampler, column oven,

multi-channels pump, vaccum degasser and chemstation data management program.

P9071 ¥ Composition & P90719] FE&AS A#st7] ¢13 HPLC ¥4 W

O HPLC +4 =1
- 7]7]: HPLC/PDA
- A7 CI8 column
- o]&Ak 100 % methanol, 0.1 % phosphoric acid buffer
- 1 ml/ming F£2 2 275nmoll A gradient WO 2 FA

Table 3-37. Mobile phase.

AIZE () A% B%
0 5) 95
5) 5 95
65 100 0
75 100 0
30 5 95
90 5 95

@ A= 2 F&F #9224
- A&: 100 % methanolS F+= &= A8 3] 308 %< sonication 3 T2 045 p¢m9
PTFE filter® filter 3+ 5 HPLCel +4.

- ¥ 3% Peak 12 sigma-aldrich® H¥E F43ste] 371A] & 529 EFE NS A %235}
HPLCel 4.
@ A ALt
- B89 HPLCA FHYste] Xl peake] WX oRRE HAPFAS A 3 v A58
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HPLCell #s}3ke] dojZ peakd] W< 3
e Ae o]%é}oq AN# ZF peak 1 3

ro o

o

‘H_I::

Peak 1 % (mg/g) = A x

A A8 g F Peak 19 %= (pg/mlL)
B: A&@g&9 A% (mL), S: A8 A ZF (mg)

@ A=ZvpE 13

peak 1 &%

Ll

TR T Sies = 1 T [ a0 NA = T AR I B s
s STD
o] P Peak 1 )
1D 4 ﬁ
E i
@] g g H E
a4 i B g
= A A i
a
[ % : = 3 p
OO O o T )T [l WA TS o T LD TR TRl Emi e AL T
mal
24 Pg071
ER 5 ]
4
0 ) % 'Fq'g ﬁ
¢ 1 fx 8t : AL 1 g8
. - Aé - ¥ 5 ] fk.i
i E ] = z P

Figure 3-113. HPLC chromatogram of standard and P9071.

(b UG0602 ol tig 24 74

UG0602 % Composition & UG0602¢] fFad &S A&7l

@ HPLC ¥4 =7
- 717]: HPLC/PDA
- A9 C18 column

- o] &7 100 % methanol, 100 % water

- 1 ml/min9 F% 22 290 nmoll 4] gradient o2 FA

Table 3-38. Mobile phase.

AIZE () A% B%
0 23 77
18 23 77
181 0 100
25 0 100
25.1 23 77
30 23 77
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@ A= 2 FFE #1224
- A& 100 % methanolS F+= &= A8 3] 308 %<t sonication 3 T2 045 p¢m9
PTFE filter® filter 3+ t3 HPLCOl 4.

- XT38 Peak 17} 25 3714 02 T %89S Ax3ste] HPLCA F9).

ftlo

oS HPLCO FY3ste] A7 peak?] WA S HAIFAS o] &3l AdE
EE Fe & U A4S ol 83t AR T peak 17 2 S A4S S
B
Peak 1 2 2 ¥ (mg/g) = A X
S
A A8 &N = compound B =¥ C9 % (xg/mL)
B: Alg&He] A (mL), S: A5 AHAF (mg)
@ A=RvE1H
[FI A eS|l TP A RS . AT 60 608 3D [FEH 4 e | Pl TP AL MRS AR 51 MG 6D 05080 F00
] STD ] UG0602
J Peakl [ = 3
N Peak 2 ) =
= ¥ ]

_JWM_J \ 1 JL e = ,_T

LB PP SR 57 N S PR oS B Py (L P i, e B [ e P el s (N S R P T Lol oo [af o T ol T T o T
1 i £ ] = o [ { £ 5 .= El

Figure 3-114. HPLC chromatogram of standard and UGO0602..
(Th) UP438 o] digk A3 7

UP438 % Composition & UP438¢] f2Ad %S A @slr] ¢33 HPLC A1,
@O HPLC +4 ¥ =34

- 7]7]: HPLC/PDA

- A% C18 column

- o] &4k 100 % methanol, 0.1 % phosphoric acid buffer

- 0.8 ml/min® %22 275 nmol A gradient HH oz A4,
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Table 3-39. Mobile phase.

AIZE () A% B%
0 50 50

5 50 50

30 80 20
30.5 50 50
35 50 50

@ A= 2 Z2FF oM

- Al&: 100 % methanolS F% &2 A& 3dto] 30% 59 sonication 3 thg 045 xm2
PTFE filter® filter ¥ th& HPLCol +9.

- ¥TE Peak 1, 2 2 32 AlFAA HAvjslx] ForHE HF FEES 3 =
working 53+ 0% A}E319 0L, o] working E5F S 374 2R EEgdo g A xs}

o] HPLC| 4.

+4 HHogRE HPFAMS 2A I U Al5d
oS HPLCol FYsle] 4oz peake] WA S HIPFAE o]&slo] Algd8&d F Peak 1, 2 2 3
FTEE S T O AS o] 838t AlE F Peak 1, 2 ¥ 3 S AR S
B
Peak 1 ¥ 2 % 3 g3 (mg/g) = A X
S

A A|HE N F Peak 1, 2 2 39 % (pg/mL)
S8 A (mL), St A& AHZF (mg)

@ A=ZvpE 1
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W. STD

Figure 3-115. HPLC chromatogram of working standard and UP438.
(8D P01999 o g A /4

P01999 % Composition & P01999¢] F&AES A #35t7] $13F HPLC ¥4 9.
@ HPLC ¥4 =4

- 7]17]: HPLC/PDA

- ZA9: C18 column

- o]&A 100 % acetonitril, 0.05 % trifluoroacetic acid buffer

- 0.8 m/min® F% 22 275 nmo| A gradient W owE EA

Table 3-40. Mobile phase.

AIZE () A% B%
0 8 92
10 17 83
20 194 80.6
25 22.6 774
28 29.8 70.2
30 65 35
38 100 0
40 100 0
42 3 92
45 8 92
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=
nylon filter2 filter ¥+ ttS5 HPLCo| +4.

=

[e}

- 3% Peak 1 ¥ 25 37HA4 &

H
%o ¥F§1L Azt HPLCA F9.

@ A3t ALt
- E#892 HPLCOl #93to] 2o1al peak®] WHOZRE PFAS 24 & thg A
HE HPLCOl FYhatd Lolx peakd] WA S HHFHE o] &sto] ANFEH T Peak 1
BEE TH F e 42 o] 83lo] AR F Peak | L 2 FHS ANFAS
B
Peak 1 % 2 &% (mg/g) = A X
S
A AEEN F Peak 1 2 29 5% (pxg/mL)
B: Algdg&de] A& (mL), St AlE AFHF (mg)
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TRV E, S § o LT R TR e TV 8T TEARR, Tl Te-sle Lol
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Figure 3-116. HPLC chromatogram of standard and P01999.

(vh) UP33L o W3 #4 A

UP331 ¥ Composition & UP3312] faAES A=35t7] 9% HPLC 2134,

@ HPLC ¥4 =4
- 7171 HPLC/PDA
- A9 C18 column
- o] &4k 100 % acetonitril, 0.1 % phosphoric acid buffer

- 1 ml/min® F&2 2 275 nmol A gradient o2 FA
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Table 3-41. Mobile phase.

AIZE () A% B%
0 15 85
5) 15 85
20 35 65
70 100 0
75 100 0
77 15 85
85 15 85

@ A= 3B EEF

- AlE: 100 % methanols 3 &wl& A& 3slo] 30% =<t sonication 3+ tHe 045 p¢me

SR

M

H
- MEF Peak 1, 2 % 3% 37H4 thE wEe BE§E Axste] HPLCO F4.

e ARE

3
% Peak 1, 2 ¥ 3

B
Peak 1, 2 ¥ 3 &% (mg/g) = A x
S
A: Al g F Peak 1, 2 2 39 3% (pxg/mL)
B: A@g&de A% (mL), S: A% AHAZF (mg)
@ A=ZvpE 1
Daa A, Sigr2i 4 Ret=of (I MAMIACSSRAT S TH HLMIE 30 1-10-18 1 -08GTS D L3O
] STD
Peak 2

g5 B H

Peak 1 Peak 3

[1¥: ]
118

= A =
=l -
== e
1]
nl

1
|
|

4
=

13

[k )

= |
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Figure 3-117. HPLC chromatogram of standard and UP331.
(W) UP342 o dig #4H /e
UP342 % Composition & UP3429] a4 &S AH357] ¢33 HPLC =284,
O HPLC ¥4 =4
- 7]7]: HPLC/PDA
- 72 C18 column
- o] &4 100 % methanol, 0.1 % acetic acid buffer

- 1 ml/ming %02 275 nmol A gradient i o2 F A

Table 3-42. Mobhile phase

AIZE () A% B%
0 12 38

20 12 88
20.1 80 20
30 80 20
30.1 12 88
35 12 88

@ A5 2 FFE xR
- A&: 100 % methanolS F+= &= A& 3lo] 308 =9t sonication 3+ thS 045 p¢m9
PTFE filter® filter 3+ t}tS HPLCO +¢.

- EEE Peak 1€ 3711 U2 FEo BEgoe Azste] HPLCO F4).

(¢

Q@ A3} Ak
- XT89S HPLCO FYste] dof3l peake] WHoZHE HIFAESE 2 3 o3 A58
A HPLCO] F315k0] 9ol7 peake] BAL AFNE o Bohol AHE F peak | HEE
T8 F 08 A2 ol8stel AR B peak 1 HS AL,
B
Peak 1 3+ (mg/g) = A X
S

A: A8 F Peak 19 5% (pxg/ml)
B: Ald&de AE (mL), St AlE AHZF (mg)

@ A=RvE1H
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STD

UrP342

E

Figure 3-118. HPLC chromatogram of standard and UP342.

2) A9 R AEAF

= <)

o &t

f
i
Y
1%

(7F) 3COM-W17S1 (UP601) o tigh &4 7
3COM-WI7S1 (UPG0D) o f&4®& Aest] 919 HPLC #4140y, of Wy
FASE A FARDRAPOR BEAYL

BA 23

O HPLC
- 7]7]: HPLC/PDA

- A9 C18 column

- oAk 100% acetonitril, 0.1% phosphoric acid buffer

- Iml/min® F% 2% 270nmol A gradient WH o= FA

Table 3-43. Mobile phase.

AlZE () A% B%
0.0 80 20
10.0 65 35
11.0 55 45
15.0 50 50
16.0 40 60
25.0 30 70
40.0 10 90
405 80 20
45.0 80 20

@ A= % 32w oz
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O

=

TYA . Peak 4, 5 2 62 AlFolA Hujslr| @gorvn=z RF FEES ALY oF
working ¥+H o2 ALE3A . 37N ETEFH 17019 working E% S 100% methanol <
F& SR AFESFY] 10% B 283 F%. 045um cellulose acetate (CA) syringe filter=

filter 3+ tF2 HPLC ¢
- AlZ: 100% methanolE F= &u|& A& 3Fo] 30% =9F sonication 3+ TS 0.45ume] CA

- X532 Peak 1€ Alamtol A FY3RA T Peak 2 2 32 Honsea Sunshine Biotech = 4-E
o3

filter2 filter 3+ t}& HPLCO| ¢

E=89S HPLCY FYdte] dojzl A3EHE response factorsE 3t A5 #S
ol e} & 4S8 o]&3to] AEA S

* Response factors

(W/V)xP/100 % (1-(LOD/100))

RF (response factor) =
A

> 5 W <2
O
MN
ll
lo,
)
F

Asample X RF
Wt% = X100
(Wsample/vsample) X <l_ (LOD/IOO))

Agample: Al B0 A9 peak area
Wsample: }\]

=
Vsample: }\]-‘E}- ‘FILE] (ml)

@ A=ZvlE 1
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O w1 A Wavelength=270 nm (12012A0PE0III23UPE01 201301.24 18225205 TD1-1.0)
maLl
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Figure 3-119. HPLC chromatogram of standards.

Peak 1; Caffeine, Peak 2; Honokiol, Peak 3; Magnolol, Peak 4; Kuwanon G, Peak 5; Albanin,

Peak 6; Morusin.

3 WD A Wavelength=270 nm (120124AUPS013B123UPE0Y 2013401.24 18.22.52F 1B 1300041 )
mal ]
Peak 1
TO0
¥
o Peak 2
- v
-]
00
Peak 2
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o Peak 5 ¢! g
2m0] Peak4 = \ 5 g Peak 6
N| % ¥
0 T o = —
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Figure 3-120. HPLC chromatogram of 3COM-W17 S1.

Peak 1; Caffeine, Peak 2; Honokiol, Peak 3; Magnolol, Peak 4; Kuwanon G, Peak 5; Albanin,

Peak 6; Morusin.
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I UNIGEN SPECIFICATION Aaw. @ 001 120212011
PRODUCT SPECIFICATION
PRODUCT. Formaida 1
PRODUCT CODE. UPEI
DRIGIN. Propetatery bland of slandsedined Mo aiba, Yex panmauniess ams
ifa affoinats
PLANT PARTS Rood barks of Moo alba, of Nex paapuay and bark of
Magrals amnalis
ATTRIBUTE METHOD SPECIFICATION
Color and Appaarance STP-001 ar aqumulunl Browm pan-dur
Loas on Drying | ET‘-P-I}I:Qmaqumlanr HHITS!L
et oaton [ ' Mater chvomaligrapeny profiles
Todal of Beranan G, Abanin G, Morusin ETR.0ED HLT 1%
Tatal of Magrakl & Henokiod NLT 7%
Caffeine <A HLT 1%
Parxie Size STR.0A6 HLTMp:un-BJ:I rn::h
Total Heavy Milals (PR, G4, Hg. A . g AT 10 ppm B
Arseric Skt v NMT 2 g
Diganic Sokwant Residues STPA2 Mac: USF <867 lmi
Tatal Aerabiz Plate Gourt USPROACIKFDA or equivalent | NMT 10,000 cfusy
Mpid & Yenast wr&mwﬂmbnl HNMT 1,000 chulg
Total Coliforms. LISPthhﬁ.l'_‘.IHFD.I'-. or equivalsnt | Hntd-nlu:ud

.rf/w-f"-f.'

..
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B Home, Phone: AZ41. 5201510, Fax: B241 5201635

Figure 3-121. Product specification of UP601
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(1}) 3COM-W17S3 (UP602) o whgh &4 7

3COM-W17S3 (UP602) o +&A g7l 918 HPLC AR o] W2 A3t 3

|=Re)
=
FYBE A% FARYRANOE BEAYLS

@ HPLC &4 =4
- 7]7]: HPLC/PDA

- A7 C18 column
- o] &4 100 % acetonitril (A%), 0.1% trifluoroacetic acid buffer (B%)

- 1 m/min9 %22 270 nmol A gradient HHH o2 FA

Table 3-44. Mobile phase.

AIZE () A% B%
0.0 5) 95
15.0 20 80
20.0 60 40
25.0 70 30
40.0 90 10
40.5 5) 95
45.0 5) 95

2 Honsea Sunshine Biotech &HE T3t peak 72 biopurifyl 4
st ol &

=3 1709] working ¥7% S 100% methanol<

3
4, 5 3 62 AlTolAM dArfstA dore AE FE=

ftlo

=

(@]

=

7.
o)

0Q

=
N
i
lo
ut
>
ofo
ol
3R
il

w
=
Lo
=
MN
o

F&= S A&t 108 &9 253 F%. 045um CA syringe filter® filter 3+ vl

- A8 100 % methanole F= &2 AR 3] 308 %<t sonication 3F TFS 045 p«m9

CA filter2 filter 3 vt HPLCol F9.

- ¥=89S HPLCY FYste] dojzx A} ZHE response factorsE T3t A7 #HS

* Response factors
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(W/V)xP/100 % (1-(LOD/100))

RF (response factor) =
A

W =3 A (mg)

Vi EE G 23 (m)
=

Asample X RF
X100

Wt2% =
(W sample/ V sampte) X (1-(LOD/100))

Asample: A ]_,@_Oﬂ }ﬂ‘o’] peak area
Wsample: }\] = llj*ﬂ] (mg)

Vsample: }\]JEJ— J':le'] (ml)

@ A=ZvlE1

[ VWD1 A Wavelength=270 nm (120120UPB02\120120UPE02 2013-01-20 18-42.01\51.2.0)

e Pesk 2

700 4

b Peak 3

Peak &

g
2941 1e

e Pesk s

300 Peak4 g
Peak 7 b

. 1 \

2

f
100 § o

3
o A . P & E
: 2 2 0 35 P m

T T
1] -] 10 15

Figure 3-122. HPLC chromatogram of standards.
Peak; 2 Honokiol, Peak 3; Magnolol, Peak 4; Kuwanon G, Peak 5; Albanin, Peak 6; Morusin,

Peak 7; Procyanidin B2.
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[ VWD1 A Wavelangth=270 nm (120120UPB021Y; BO2 2093-01-20 18420 1F2B130014:1.0)

250 Peak 5

Peak 4 f l
g
Figure 3-123. HPLC chromatogram of 3COM-W17S3.
Peak; 2 Honokiol, Peak 3; Magnolol, Peak 4; Kuwanon G, Peak 5; Albanin, Peak 6; Morusin,
Peak 7; Procyanidin B2.

- 135 -



® 7% 4

UNIGEN

SPECIFICATION

Effuctive Dabe:
1202011

1 USRaDECIKE D, or souevakent

FRODUCT SPECIFICATION
PRODUCT: Farmula 2
PRODUCT CODE: UPe2
ORIGIN Propmiatery tland of alendanized Mo sbe, Guazuma uimiale and
Mapnalia affcinails
PLANT PARTS: Reat barks of Mones site, sherm bans of Guazumg wolale a0 bark of
Magnale afcinalis
— 1
1
iA‘l"rmlerE | METHOD SPECIFICATION
l Codor and App=arance STR-001 or equivaient Brown pocar
ern o Drying E»'TF'-IZH:I! nrnq..uhﬁwa Nl'l-'l:l'ﬁ_‘ﬂ-:-
H.-.rlﬁmhm Mitely chromalegraphy profilss
lelnn{mnmn G, Ajbanin &, Morusin | STP-064 NET 1%
Tuhlﬂ‘fh'lﬂul'l-:ﬂ& Humhn- NLT':"‘H
| Paricle Size STR.O14 NLT 80% poss-80 mesh |
| Total Hewvy Mainis (Pb, Cd, Hg as] | Y WeTiopem
| Arsanic ot I:I'_EEFI:-I'Ii-Ei'f HMT 2 pom
| Organic Soiver! Residues ETP-NE Magk USP <#67> hmil
Totl Aarobic Fate Gount um.:._c:a.arm-'m.:rmunr NMT 0000 chg
H:Id B Yoasl USFAAO0CHKF DN o Eunalan HMT 1 |:|:i:|e1urg
Tﬂtﬁ- Colfams Hﬂtﬂn‘lﬂ{ﬁaﬂ'

Data

-

Approved by -]\". H %E-u—--_

g

"'J/ 2 '-r_/f )

Ak
Appravar by /IZ%‘*Z l{/
"{ 4

W2t/ 1

50 Wikarnrtn Dirtwn KE, Lpscary, WA 9B59F, LSA, Frorie: 3501 £35.5300, Fac M0 41381355
WR00-1, Songiun j-RL Epongohebn-iynan, Cheomn-51 Chengeam 320-363, B. Hosa, Prone: B340 528 180, Fas: 8241 G20 1508

Figure 3-124. Product specification of UP602.
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(th) 3COM-W17S5 (UP603) ol th&t &4 7%

3COM-W17S5 (UP603) o &g AFstz] 91k HPLC &A%, o] W2 Al#3t %
FAshE % FAVALPOR FEHAL,

O HPLC &4 =3
- 7]17]: HPLC/PDA

- A9 C18 column
- o] &4k 100% acetonitril (A%), 0.1% phosphoric acid buffer (B%)

- 1 ml/min® F%S 2 206 nmol 4] gradient WHOZ 74

Table 3-45. Mobile phase.

AIZE () A% B%
0.0 20 80
10.0 35 65
11.0 45 55
15.0 50 50
50.0 70 30
50.5 100 0
60.0 100 0
60.5 20 80
65.0 20 30

24,5 6,9 10 © 112 A5l A FufstA] A
FEHEo2 ARSI S 1719

XTEFH 2709 working +F S 100% methanols F& SwlZ ALgste] 108 &9 259

F<%. 0.45um CA syringe filter2 filter 3+ 3 HPLC 4.

- A& 100 % methanols & SwlZ A8 3Fo] 30% &<t sonication ¥ Tt 045 xme]

CA filter2 filter 3 v HPLCol F9.

Y
ftlo

- XTE&YS HPLCOl FHste] Aoz AIA=ZFH response factorsE T3t A5 9]
ofef o} e A& o]&sto] AL

* Response factors
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(W/V)xP/100 % (1-(LOD/100))

RF (response factor) =
A

W =3 A (mg)

Vi EE G 23 (m)
=

Asample X RF
Wt% = X 100
(Wsample/vsample) X (1* (LOD/l OO))
Asample: A ] _,@_Oﬂ }\1 g] peak area
Wsample: }\] = llj* 71] (mg)
Vsample: }\] = J'ZILE] (ml)
@ AZRvE 1Y
[ VWD1 A Wavelength=208 nm (130320WLVI0320WL 2013-03-20 15314805 T01.5.0)
1200 - Peak 1
¥
Peak 4
i G
] z o Peak 10 Peak 11
8
t o Peakd * pezk 6 *
x #MJV " g ] (K
- Akl A P A h - U )\,‘,_ Ah..\.i L1
0 10 2 = % 50 80 i

Figure 3-125. HPLC chromatogram of standards.
Peak 1; Caffeine, Peak 4; Kuwanon G, Peak 5; Albanin, Peak 6; Morusin, Peak 9; Carnosol,

Peak 10; Carnosic acid, Peak 11; Ursolic acid.
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T VWD1 A Wavalangth=208 nm (1303 0WL\I 30320 20130320 1551407 380241 6)
mal g

Peak 1
bk ¥
500
Peak 10
200
200

Peak 11

41070 —

D_Jm
T T T
1] 10 =0 ) 40 50 a0 min|

Figure 3-126. HPLC chromatogram of 3COM-W17 Sb.

Peak 1; Caffeine, Peak 4; Kuwanon G, Peak 5; Albanin, Peak 6; Morusin, Peak 9; Carnosol,
Peak 10; Carnosic acid, Peak 11; Ursolic acid

g
238854
1 o s80
42770
’[imm
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® 7% 4

Doc. 8 Spec-OTH | Effective Dabe:
SPECIFICATION Rav. # 003 11052012
PRODUCT SPECIFICATION
PRODUCT Fammula 3
PRODUCT CODE LIPE33
ORIGIN: Proprtary blend of slandarmdized Morus aite, ler paraguoysnsis and
Fasmariaos aliinaks
PLANT PARTS: Ragl barka of Moz aile, learves of Dar parpoiaryansis and leaues ol
Basmaninus offoinays
| ATTRIBUTE  METHOD SPECHFICATION
| Color snd Appearencs | BTP001 o aquavalant | Brown poswdar
Loss on Oryng ETPL0032 or empavalent H,PQIT 6%

i - - I
identification Maich-chramadograghy profles |
Toksl of Carngasl, Carmesic acid, Ursalic seid | STP-085 " HLT 4.5%

. CaMeEna i . |HLT 1%
Particle Sze ST | HLT B0% pena-Ai0 iresl
Total Heayy Meltsls (P, Cd, Ha. As] ICP-OESEr aquivdlant | NMT 13 ppm

1
Arganic ICR-DES ar aquivakan ; NIT 2 mpmy
Dirpganic Sclvant Rasiduas | sTRUg | Masd USF <&467= lmit
Total Arokic Plate Court . o aquivakant | NAT 10,000 cfuig

LERADACIKFDA |
Mcid & Yeast cr el | W8T 7,000 chug
LRSS CKF DA
Tatal Celfarms piglahidt | ot desected
Approved by é{-’/‘v’l Dats tLv. Nt
[FTH Y
&
~ |'l
Repromed by__ =l Diae Mo I safs
MFG
= 1’.-) T II|£_."l -
Approved by 713 2 Date_ ¥ b 7y
ECM -
3005 17 fran., Smapbs, WiIABEI 24, LISA; Phore M0ANLAING, Faoc 300 413 0105
-1, Bangung- M, Bywongcheas-bysos, Chesraacil Chengaem T893, 4. Korma, Phone; B2 41,555, 15600, Fa B2 815908 1550

Table 3-127. Product specification of UP603
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Figure 3-128. P9071 extract yield and major peaks area % according to extraction

solvent condition.
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El W Eytract yield %
=f=SUM of 2 peaks content % -2 R
25 g
# - 22 =
I 20 - P
= - 17 E_
b |
£ 15 | t;
X 2
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@
g = - 2
0% 0% 70% 100%
Ethanol %

Figure 3-129. UG0602 extract yield and major peaks area content according to extraction
solvent condition.
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Figure 3-130. UP438 extract yield and major peak area content according to extraction
solvent condition.
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Figure 3-131. P01999 extract yield and major peaks area 2% according to extraction
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Raw material of P9071
|

W
grinding
|
Extraction
Filtering
Concentration
Drying
Grinding
|

QC
Figure 3-132. Standardized manufacturing process of P9071.

(W) UG0602 BFAZ v 7

FHE 9ES S ¢ TaFH/AATE TF8t 423 B 23] FESHY] A9 &
oolS 7 FHote] 42 F5AE v 73 S Fa AWARS AlAS L {78 E o
43l FE3 A w5 2 YEAAES T3l UGKE02E FRFFS. oAndds B3l 24
H lab scale XT=FEE A0S g o2 FAAS 93 Pilot scale & T AZT N
S MY 39S

Raw material of UG0602

griniiing

Extra%ction
Concer':tration
Saponiiication

Filte.lring

Extraction

crystallization
Re-crystallization
I
Drying

Figure 3-133. Standardized manufacturing process of UGO0602.
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Figure 3-134. Standardized manufacturing process of UP438.
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Raw material of P01999

J
Crush and Mill

J
70% EtOH extraction

Filtering
Concentration
Drying
Y
Grinding

J

Powder

Figure 3-135. Standardized manufacturing process of P01999.
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AYL. ouAdFSE Edte] Z2AH lab scale EFFEE AXXAL vlg o

Raw material of UP331

i
Crush and Mill

d
Hydro-distillation

Filtering
Rosemary residue

EtOH extraction
W
Concentration
|

Freeze drying

Figure 3-136. Standardized manufacturing process of UP331.
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Figure 3-137. Standardized manufacturing process of UP342
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EFES MA=olY U8 EeEe] £4HA FEF st A= (B A Fx).

CERTIFICATE OF ANALYSIS

Product Name: Formula 1

Product Code: UPS0H1

Description: Proprietary blending

Manufacture address: Unigen, #200-1, Songjung-RI, Byeongcheon-Myean, Chaonan-5i,

Chungnam 330-853, 5. Korea

Lot Humber: F1B12001
Manufacture Data: Ouctober 31, 2012
Teat Specification Results
Color and Appeamance Brown poader Complies
Loss an Drying MWMT 5% 4%

|

| rarifcation Match HPLC chromatographic peofiles Match
HAssay
Total Chemical Markers MLT 9% | 13%
Farticle Slze MLT 80% pass-80 mesh i 29%

| Total Heavy Metels (Pb. Cd, Hg, As) WMT 10 pprm 1.5 ppen
Arsenic MNMT 2 ppm 0.6 ppm
Organic Solvent Residues Mes LISP 487> limds Compliss
Todal Aeroblc Plate Court NMT 10,000 cfuig <10 eful
Mould and Yeast NMT 1,000 cfuig <10 ofug
Total Cosforms Not detecied Mot detected

Stare in tightly closed containers at room temperature, K@ep away from heat, moisture and light.

Signed:; Jf/{/(‘f} Date, e, 7 . 3afd

#200-1, Eonghang-Ri, Byscrgohasn-Myean, Chegnan-5, Chungnam 330-863, 5. Koren, Tel: 82.41.528.1510, Faxc B2.41.520.1559
3005 1" P, Senitle, VWA DATZT Tel: 360465 8200 Faocd80.412.8134
waw.unigan.nel

Figure 3-138. COAs for UP601.
(4}) 3COM-W17S3 (UP602)

HET TR B AR B S stuE JiEE 3COM-W17S39] 4% HE A3t @
S=7F UP602E WA NS, o] =v &5 ALkE AF 2 A2 COA o 28

ol A A

4 A4

THdE degs AT F LRFA/AATE TF2ste] 4x3E FeE 23] FE8ke] o3 F
ol e wFste] AL FFAE v e T AAAE AASL F71EE
ot FE2 de w5 H AAAS S ARde AdEs R Aol 2443 WA
dto] @2 HHdeES AxVE Sote] Azl 2LIEH] iE FE=S FrEen, Ax
A4z 3% FEEe ¥ S97IE olgste] 2 & &5 2 5 EE 40pme] H=
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- oo o ° - o = B~ o) 5 5 S5 [©)
2 30wk e ts, 80 wWile] MAEFE o] &t ET-ES g g EFES
i= o) VA =] = = =
oy & EeEo] EYHA FE st Axd (HAH AN Fx).
UNIGEN
CERTIFICATE OF ANALYSIS

Product Name: Famula 2

Product Code: LPEa2

Duscription; Proprietary bending

Manufaciure addrass. Unigen. #200-1, Songjung-Rl, Byeongcheon-Myacn, Cheanan-5i

Chungnam 330-BE3, &. Korea

Lot Number: FZB12001

Manufacture Date: Mowaemnbar 1, 2012

Test | Specification i Rosuits

I, Color Gnd Appearanca | Brown powdar Comglies

Lass o Drying | mhaT 5 %

Idencfication : Match HPLG chromasographic profiles Maich

Total Chemical Markars MLT 8% 10%

Particle sz8 | WLT 8% pass-B0 mash L

Total Hoay Metals (Pb. Cd, Hg. As) | MMT 10 ppm o 2.2 pm

Arganic Hl'llTE ppm 0.1 npm

Organic Soivent Resdues Heﬂ USP‘ -l'-tﬁ?h- h'nrll Curnpll-u

Total perobic Plsle ol | NMT 0000 cg =10 chig

Mauld and Yaast | MMT 1,000 cluig < 10 chaig

Total Calfarms kot geleched Mod detectad

Store in bghtly closed contanars a% room temperature. Kaep eway fram heal, melsture and light

Signed: f:ﬁd U Diabe: Aoy P il

E00-1, Bafgjung-Fi Bﬁmﬂ! SL Chungrem 13006, 5 Korea, Tab 82 41 301810, Fc 02,40 529.1050

I‘.i.‘ 'ﬂ-“m‘lﬂ Tet WD AIGATO0  Fax 3004105135
WaRALTIGEN el

Figure 3-139. COAs for UP602.
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UNiGEN
CERTIFICATE OF ANALYSIS
Product Name: Formula 3
Product Code: UPE03
Description: Proprietary blending
Manufacture address: Unigen, #200-1, Songjung-Ri, Byeangcheon-Myeon, Cheenan-Si,
Chungnam 330-863, S. Korea
Lot Number: F3B12001
Manufacture Date: Oetober 30, 2012
Test Specification Results
Caolor and Appearance Brown powder Complias
Loss on Drying NMT 5% 4%
Identification Match HFLC chromatographic profiles Mateh
Total Chemical Markers NLT 5.5% 11.3%
Particle Size MNLT 80% pass-80 mesh 98%
Total Heavy Metals (Pb, Cd, Hg, As) NMT 10 ppm 1.5 ppm
Arsanic MMT 2 ppm 0.8 ppm
Organic Solvent Residuss Meet USP <467> limits Complias
Total Aerobic Plate Count NMT 10,000 cfug <10 cfufg
Mould and Yeast MNMT 1,000 cfulg < 20 cfug
Total Coliforms Mot detected Not detected
Store in tightly ciosed contai ers at room temperature, Keep away from heat, moisture and light.
Signed: ’i‘\ L‘j Date: {{/U'JI 7. 22>
#2001, Songjurg-Ri, Byeongcheon-Myecn, Cheonan-5:, Chungniam 330-863, 5. Korsa, Tel: B2.41 5291510, Fax 82 415091500
3005 1" Ave., Seattie, WA 95121 Tel: 350 486 8200 Fax350.413.5135
W Lunigen net

Figure 3-140. COAs of UP603.
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(1) 3COM-W17S1 (UP601)
7h ZFNNREAD 23

HF NEE A7 sAFdRS UP601e] 12709 71 BEX7(25C/RH 60%)0l A 9] <+
1B120012] Al wigk 12784 2] &7 BE=x31(25C/RH 60%)°ll A 9]
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Table 3-46. Results for UP601.

LOD Peak 1 | Total of Peak Total of 2, 3 Water

Months Appearance %) %) 1.5 6 (%) (%) Activity
0 Confirmed 3.5 3.1 1.9 8.1 0.334

3 Confirmed 3.4 3.1 1.9 8.0 0.397

6 Confirmed 3.8 3.2 1.8 7.9 0.404

9 Confirmed 3.7 3.0 1.7 7.8 0.360
12 Confirmed 3.9 3.2 1.6 7.8 0.395

) 7hEAE A
UpP6019] 670 75331 (40C/RH 75%)91 M 9] b d A< 33 3l+. Lot F1B120012] 3
Alell et 6714l 7h221(40C/RH 75%)01 A1 8] A Ak A7zt get A8 % 7]

SARES NEHAe AU L,

Table 3-47. Results for UP601.

LOD | Peak 1 | Total of Peak Total of 2, 3 Water

Months Appearance %) %) 1.5 6 (%) (%) Activity
0 Confirmed 3.5 3.1 1.9 8.1 0.334

1 Confirmed 3.6 2.9 1.8 7.8 0.420

3 Confirmed 3.9 3.2 1.8 7.3 0.449

6 Confirmed 4.0 3.2 1.6 7.8 0.498

(2) 3COM-W17S3 (UP602)

hH A7REANE A7

ANSAED T ZA(25C/RH 60%)l A 2] <F4A]
A7) B EZA(25C/RH 60%) A <

of Akl =

HE MdE A ol UP6022] 1271¥ #7|HE%
3l 2. Lot F2B120012] Al thdk 1270 9]
3}

ok
4 ABAE B 4 2 A SHRES ETS

KR
=
OF A A A

Eae)

Table 3-48. Results for UP602.

LOD Peak 7 | Total of 4, 5, 6 Total of 2, 3 Water

Months Appearance %) %) (%) (%) Activity
0 Confirmed 3.7 0.6 1.9 8.2 0.294

3 Confirmed 3.6 0.6 1.8 8.0 0.345

6 Confirmed 3.9 0.6 1.8 7.9 0.367

9 Confirmed 4.0 0.6 1.7 7.7 0.343
12 Confirmed 3.9 0.6 1.6 7.6 0.374

W AEAE A%

UP602¢] 670 7F&45271(40C/RH 75%)°ll M o] Fd D& 3383l Lot F2B120012] A
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Aol Wk 6702 7hEERAU0T/RH 75%)o M o] kg4 A3k Ald7|zE st A4 R 7]
S

Table 3-49. Resutls for UP602.

LOD | Peak 7 | Total of 4, 5, 6 | Total of 2, 3 Water

Months Appearance %) %) (%) (%) Activity
0 Confirmed 3.7 0.6 1.9 8.2 0.294

1 Confirmed 3.8 0.6 1.7 7.8 0.395

3 Confirmed 3.9 0.5 1.6 7.4 0.432

6 Confirmed 4.0 0.4 1.5 7.5 0.468

(3) 3COM-W17S5 (UP603)
hH ZANREANY A3
HE NLE AR SAEFLEQ UPE03e 12719 A7 REZF7(25T/RH 60%) A1 o] <FA A

A= F3B120012] Aol thgk 12784 ¢ F7]BE23(25C/RH 60%)l 4] €]
25 ARG B A D N SARES AETAN AT

AN .

Table 3-50. Results for UP603.

Month LOD | Peak 1 | Total of 4, 5, | Total of 9, Water
S Appearance (%) (%) |6 (%) 10, 11 (%) Activity
0 Confirmed 3.7 25 14 8.3 0.339
3 Confirmed 3.6 2.4 14 8.1 0.434
6 Confirmed 39 2.6 1.3 79 0.453
9 Confirmed | 4.0 2.4 1.2 7.8 0.432
12 Confirmed 39 2.3 1.3 7.6 0.425

) 7H&EAE 23

o

A7 7152 EQ0 29 UP032e 671€Y 71427 (40TC/RH 75%)0 A1 2] A S F3stg L.
Lot F3B120012] A Aol thadt 67042 74527 (40C/RH 75%)0l A 2] et A A e A3} A]g
7F ok A L VSARES] V=t Ee &

N d

d S50l o
HOrmw.

Table 3-51. Results for UP603.

Month LOD | Peak 1 | Total of 4, 5, | Total of 9, Water
S Appearance (%) (%) |6 (%) 10, 11 (%) Activity
0 Confirmed | 3.7 25 14 8.3 0.339
1 Confirmed | 3.8 2.3 1.3 79 0.384
3 Confirmed 3.9 2.3 1.2 7.4 0.441
6 Confirmed | 4.0 2.1 1.2 7.2 0.458
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Figure 3-144. Peaks area % of Bulk materials (3 packages) secured for Clinical trial.
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Figure 3-146. Peaks area % of raw material sourcing samples for UGO0602.
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Figure 3-147. Peaks area % of raw material sourcing samples from various collection
area for UG0602.
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Figure 3-151. Peaks area % of raw material sourcing samples for UP438.
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Figure 3-157. Peaks area % of

area for P01999.
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Figure 3-163. Peaks area % of Bulk materials (3 packages) secured for Clinical trial.
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1) New obesity agents: lorcaserin and phentermine/topiramate.
Ann Pharmacother. 2013 Jul;47(7-8):1007-16. doi: 10.1345/aph.1R779. Epub 2013 Jun 25.
Fleming JW, McClendon KS, Riche DM.

Lorcaserin®} phenter mine/topiramate ©] + 7}A] ¢F&E2 H|YHBMI >30kg/mg2)§% A =
(BMI >27kg/mg?) ¥} sAlol 18}, A @t o], Gus &3 e IAES oz o]

AE AL E X g 'S AWl HT FDAA FUE& ‘%’%%. Lorcaserin<
selective serotonin 5-HT2C agonist®, 24]o] A3 E Z43}¥, phentermine/topiramates 2] £
S At E¥wrS F7FAF. 374 Phase 3 randomized, placebo-controlled trials®] <1
Bao] = oF 75% 45%9°] #AE o] phentermine/topiramate ¥} lorcaserin 2}7}o] FE &
AT 5 5% o), 1gla 5% AT Aol AFsA S,

TRy AFHEAe] N3 F A9 phentermine/topiramates A FH e AL
&3} Aol locarserine A9 &S UEE oz ddd. &
cardiovascular outcomes study®l 4] ©] A= obesity agents®] &3 <tHA
7]- )\}\ 1:!

2) Lorcaserin: an investigational serotonin 2C agonist for weight loss.
Am ] Health Syst Pharm. 2011 Nov 1;68(21):2029-37. doi: 10.2146/ajhpl100638.
Hurren KM, Berlie HD.

o] =& selective serotonin (5-HT) agonist?l lorcaserin®] <Fg]sl, <F&EFE|sh F-2F-8-of
3 review=+© %, Phase III clinical trialsZ24%-8 Z%53 ¢FdA datas 293t S
Lorcaserines /& Z Ao T 23k 5-HT receptors® 3k subtypeol] X% o
oA FzHgeo] wWulgro] ¥ i= thE 5-HT-receptor subtypesol+ @2 %3}
Phase III trials®ll A 12¥€ & 5%9] AT AE Bl A 4] &2 Lorcaserin ©| 47%, Placebo
o] 20725% 7ol S-(p < 0.0001 for both trials). Lorcaserine QiAo A StA A F
oAxdon, 7HE &3 FAEGoRZE WMAAR, TE, 78, 75l BRuHAS. dA7A9 3
7N¢] Phase I trials% 270+ A A=A 3o o] F7lebA] kot

)
mlo
N
N
jub)
[\\]
N
X
2

o] 241S T4
A o2 1719 AP A= lorcaserin®] AF-&-# AlGaubdgte] o] Aol Qe Fow F
%. Q8™ Lorcaserine 5-HT(2C) agonist®A] H|7F Z2o 3x 5o t}E2 AW S Filks}

o)
3ato] e 5SS HESH =0 Phase I trialsoll A& 35%9] @27t 5% o] Abe]l A

3) Lorcaserin for weight management.
Diabetes Metab Syndr Obes. 2013 Jun 13;6:209-16. doi: 10.2147/DMS0.S36276
Taylor JR, Dietrich E, Powell ].
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A FRbE = S5 AWl nnkE dsd Ao Yot A2E 2
, asbs v AdaA e Ade ¥ e A

¢1S-. Lorcaserin

2 & v|gkeFA| & central serotonin subtype 2A receptorsell &S T o7 Ao
S A7l xS SR Al 28 GRE VMR = v SxE gide® 1WA s
A¥ Aoz 55kge AT HEol UNS. Locarcerin A7 & F&, 8%, AT, WA
wol 7Hd oA vEtue e A d @ F ol lorcaserin Lol A E8HAl H
Rot AetA] k. AT AH}ES EUZE lorcaserin HYHBMI >30kg/mg?) 32 A%
(BMI >27kg/mg?) ¥ Al 8, AddAte]d, s &1 v FAES o= 3+
o M 10mg A Fursa 2o

% ==
F A== F9 WS Lorcaserine YxE W &
v gk gkxpo] AT fheFe] &

4) Phentermine/topiramate for the treatment of obesity.
Ann Pharmacother. 2013 Mar;47(3):340-9.
Smith SM, Meyer M, Trinkley KE.
370l Phase 3 trials (EQUIP, CONQUER, and SEQUEL)4lA4 PHEN/TPM<S AHZ 3t 15
placebo®} HluLdte] A& A F7FaFo] #2H, 5677+ PHEN/TPM< 15/92 mg, 7.5/46 mg,
aga 375/23 mg AFAS A3 3AF AFo] 106%, 84%, 51% #HASAS (p < 0.0001).
F23 (SEQUEL)oI A &= 7.5/46 mg, 15/92 mg PHEN/TPM¢] 77} 9.3%, 10.5%
7 AESEHAS (p < 0.0001). FEe Sa=0] 5%, 10%, 15%H T =2 AT
2E AL A, T8 SAAY, T8 9 X T3 FoHoR T4
= ) =

Lo

2 . . o]
FES AAFA FolHgom oy, AAAZ, vgel, BUF, W, FHALZE LI
s Fabgol MARAe 5% F& 1 o4 WASGAS. %, PHEN/TPME vlgr S& 4%
of The AWe Suels 4SS daom HAA W A da AL we AE
W, AFHES 9okt B AET 5 ot Yoo oA

5) Two-year sustained weight loss and metabolic benefits with controlled—release
phentermine/topiramate in obese and overweight adults (SEQUEL): a randomized,
placebo-controlled, phase 3 extension study.
Am ] Clin Nutr. 2012 Feb;95(2):297-308. doi: 10.3945/ajcn.111.024927. Epub 2011 Dec 7.
Garvey WT, Ryan DH, Look M, Gadde KM, Allison DB, Peterson CA, Schwiers M,
Day WW, Bowden CH.

o] A¥E v Z& AAFYH HIFH IS A i de FAES U=
phentermine/topiramate (PHEN/TPM CR)¢| 7|3 53 HdAdS H7kskz] s A =
8. A& & placebo-controlled, double-blind® F = om 71718 5657+ Ad 3 5257
SHAHS o] T 187 F3E. 4 25H AFH v 53 25 [placebo, 7.5 mg

phentermine/46 mg controlled-release topiramate (7.5/46), 15 mg phentermine/92 mg
controlled-release topiramate (15/92)]. 866 <] A AS 71ed] 6767 (78%)0] 2 & o
ZH7rstd o 84% oldol A3 FEZHA FAEHAS. 108F Aol PHEN/TPM CRe| AFit#

of HoAel 43S nHL (intent-to-treat with last observation carried forward; P <
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0.0001 compared with placebo). H3F least-squares mean percentage’} baseline T™H] -1.8%,
-9.3%, -10.5% W33t 5 (247 placebo, 7.5/46, 15/92¢] g +%]). PHEN/TPM CRE
wke T A 252 placeboot HluLste] =5% >10%, >15%, 12|31 >20%< Aead a3
we (P < 0.001). PHEN/TPM CR A€y 31 Al W57 /B HA e G el v Eo
HAAZ S 10857t o] &2 ¢HHshA FoHdom, A3 05775679 Hluste] 5671085
Qo] B2k vlE g A5 ALFaHe] /A FAo PHEN/TPM CRE A Fehd b
51

2
3RS MY ARE F 5 9 Al ABAL 5 U

6) Controlled-release  phentermine/topiramate in  severely obese adults :@ a
randomized controlled trial (EQUIP).
Obesity (Silver Spring). 2012 Feb;20(2):330-42. doi: 10.1038/0by.2011.330
Allison DB, Gadde KM, Garvey WT, Peterson CA, Schwiers ML, Najarian T, Tam PY,
Troupin B, Day WW.
Phentermine/topiramate (PHEN/TPM CR)¢] H]%9tz} thA} ZZo] 3k g% 2 <kdAl H7t
A3 o] 5653F randomized controlled trial2 3 ¥ o], class I and I ¥+ SA(BMI =
35 kg/m?)e BN A4S FA9E placebo 1HFI PHEN/TPM CR 3.75/23 mg,
PHEN/TPM CR 15/92 mg1® 2 ® . 3 HA end pointst Y7 A7} A5 5% =
gS V)Fo g Ao F WA end pointst dElEd e A 57 §F] g, dH5IET
3 A BA FRE £ 5657 F A WA Ao A placebo, 3.75/23, 15/92 L&l 2zt
1.6%, 5.1%, 10.9% A|ZFo] 7+A23A<S (P < 0.0001). (In categorical analysis) A& 565 3o
placebow©] 17.3%, 3.75/237-°] 44.9%, 15/927¢] 66.7% 2] H] &= baseline A5 HA 5%
sk, 15/92952 placebor ¥} vHluste] &, 57 47 ¢, &
W, % Fd 28 E, LDL, HDL X7} dAstA Wstetd s, 7Hd &3 72482 17 ol d <,
T AxZ, Wb, v ZFe] EW Q. Placebo FAE 7hUl 47.1%7F T E7]EG oM,
3.75/23 1w A 39.0%, 15/92%8k2F= 33.6% E7]15FH e, PHEN/TPM CR2 Al F4h=Fol <l

o] dose-dependent effectsE& YEMIN oW A7ZFsk F218 glo] X5 o2& Aoz 7|UH.

7) 7lE SRS A5

1. A new pyrroline compound selective for I1-imidazoline receptors improves metabolic
syndrome in rats. J Pharmacol Exp Ther. 2013 Jul 1.

2. New obesity agents: lorcaserin and phentermine/topiramate. Ann Pharmacother. 2013
Jul;47(7-8):1007-16. doi: 10.1345/aph.1R779.

3. LXR is a negative regulator of glucose uptake in human adipocytes. Diabetologia.
2013 Jun 15.

4. Reducing the Risk of Obesity: Defining the Role of Weight Loss Drugs.
Pharmacotherapy. 2013 May 26. doi: 10.1002/phar.1277.

5. pRb is an obesity suppressor in hypothalamus and high-fat diet inhibits pRb in this
location. EMBO J. 2013 Mar 20;32(6):844-57. doi: 10.1038/emboj.2013.25.

6. Nonreceptor tyrosine phosphatase ShpZ2 promotes adipogenesis through inhibition of
p38 MAP kinase. Proc Natl Acad Sci U S A. 2013 Jan 2;110(1):E79-88. doi:
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10.1073/pnas.1213000110.

7. Clinical utility of phentermine/topiramate (QsymiaTM) combination for the treatment of
obesity. Diabetes Metab Syndr Obes. 2013 Apr 8;6:131-9. doi: 10.2147/DMS0.S43403.

8. Obesity pharmacotherapy: current perspectives and future directions. Curr Cardiol
Rev. 2013 Feb 1;9(1):33-54.

9. Phentermine and topiramate extended release (QsymiaTM): first global approval.
Drugs. 2012 Oct 22;72(15):2033-42.

10. Efficacy and tolerability of a novel herbal formulation for weight management in
obese subjects: a randomized double blind placebo controlled clinical study. Lipids
Health Dis. 2012 Sep 20;11:122. doi: 10.1186/1476-511X-11-122.

11. Lorcaserin: an investigational serotonin 2C agonist for weight loss. Am J Health
Syst Pharm. 2011 Nov 1;68(21):2029-37. doi: 10.2146/ajhp100638.

12. Lorcaserin: an investigational serotonin 2C agonist for weight loss. Am ] Health
Syst Pharm. 2011 Nov 1;68(21):2029-37. doi: 10.2146/ajhp100638.

13. Rare variants in single-minded 1 (SIM]1)areassociatedwithsevereobesity. The Journal
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