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SUMMARY
(FEL o)

Chapter 1. Research Title

Development of functional ingredient for improvement of Diabetic disease using summerged

culture Ceriporia lacerata mycelium
Chapter 2. Research Goal and Necessity

Section 1. Goal
Development of substance that can block the progress of Diabetes, an incurable disease, and

make Diabetes be completely treated, thereby contributing to healthy life for humans

Section 2. Necessity

Blood glucose lowering drugs or insulin currently on sale at a market enable the
patients with Diabetes to do everyday life and only seems to function to delay the
progress of Diabetes. It is thus an important task for all pharmaceutical companies to
develop therapeutics that completely inhibits Diabetes and the progress of
Diabetes—-associated complications, the most serious thing to patients with Diabetes. Culture of
Ceriporia lacerata mycelium in this research proposal has been informally tested to patients
who suffer from Diabetes for long years and proven to promptly block the progress of
Diabetes-associated complications, suggesting that culture of Ceriporia lacerata mycelium may
be a very effective material for complete cure of Diabetes and its associated complications.
Bearing this in mind, manufacturing and industrializing of Ceriporia lacerata mycelium as

potential anti-diabetic drug and/or agent is inevitable.
Chapter 3. Content and Scope of Research Development

Section 1. Scope of Research Development
The scope of Research Development is limited until meet of the requirements necessary for

approval as functional foods

Section 2. Contents of Research Development
The Contents of Research Development include identification of material's structure and action
mechanism, material's preclinical and human clinical test, and improvement of material's

functionality, and development of optimum culture condition.

Chapter 4. Results of Research Development



. Development of culture model that can increase the amounts of indication material by 10%

Complete elucidation of the structure and action mechanismion of material meet of the
requirements necessary for approval as functional foods

Completion of preclinical test for functional foods

Under human clinical test for functional foods

Under preclinical test for approval of investigational new drug (IND)

Chapter 5. Outcomes of Research Development and applications of the Results

1.

Mo OwW R

F

2.

Outcomes

Three patent application (Korea, USA)

Two publications in SCI journals

One PhD Dissertation

Ten presentations in Research conference

Fostering 4 scientific researchers including one with PhD degree, one with MS degree and
one student who enters post—graduate program for MS degree

. One publicity outcome (Receiving a Best Prize of Korea Environment and Culture)

Applications of the Results

A. Industrialization - Goals to get approval for functional foods in December, 2014 and for

B
C

medicaments in the second half of 2017

. Additional research - In—-depth research for the development of medicaments

. Applications to other research - Microorganism fermentation research for improving GABA
contents (Patent application)
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U AlgZglo} FAetel ITS-58S rDNA AlH 2 £ A

Ae]Ze]o} eietel ¢5E ITS-5.8S rDNA AlEdS § A Ceriporia lacerata FJ462746
I 92% FEste ASE YEYT

>CR
CGGGTTGTAGCTGGCCTTTAACGAGGTATGTGCACGCCTGGCTCATCCACTCTCAACCTCTGTG
CACTTTATGTAAGAAACGGTGTAAGCCAGCTATTCATTAGTTGGTAATAAGCCTTTCTTATGT
TTACTACAAACGCTTCAGTTATAGAATGTTTACTGTGTATAACACAATTATATACAACTTTC
AGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGA
ATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACTCCTTGGTATTCCGAGG
AGTATGCCTGTTTGAGTCTCATGGAATTCTCAACCCCTAAATTTTGTAATGAAGTTTATTGGG
CTTGGACTTGTAGGTTGTGTCGGCTTCTATTCAACTCCTCTGAAAA

b)

= I —
9 Cenpona lacerata FJ462746

— Oxyporus latemanginatus GUOBZ267

Perenniporia subacide FJAG2TE5
fipex lactous FI441015
Leucopheliinus ipicoides EU918713
Manghetis patungensis EUS93552

EL

=4 100

45 L Fhietva albomellea LA3378
1) — N W < 14

Meruliopsis conum AYS86500

Gloeoporus taxicola AM231203

0.01
Figure 1. ITS-5.8S rDNA sequencing and phylogenetic relationships isolated Ceriporia
lacerata.

a) ITS-5.85 rDNA sequencing b) phylogenetic relationships of Ceriporia lacerata. Numbers
are boostrap values. The tree constructed by the neighbor-joining method is based on
nearly complete ITS-5.85 rDNA sequence. The bar indicates the relative sequence

divergence.
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Figure. Effect of carbon sources on pH and residual sugar contents (A) and mycelial
morphology (B) of CL in shake flask. Each value in the mean£SE (n=>=3); Mean with the
different letters in each column are significantly different (p<0.05) by Duncan’ s
multiple range test.
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Figure. Effect of carbon sources on mycelial growth and EPS production of CL in shake
flask. Each value is the mean®SE (n=3); Mean with the different letters in each
column are significantly different (p<0.05) by Duncan’ s multiple range test.
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tryptone yeast soy flour L-glutamic peptone malt extract ammonium
extract acid persulfate
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mmm My celium

=O=Exopolysaccharide 1.5
1.2
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0.6

Mycerial biomass (gfL)
Exopolysaccharide {g/L)

0.3

0.2 1 2 3 4 5
Concentration of soy flour (%)

Figure. Effect of nitrogen sources on mycelial growth and EPS production of CL in shake
flask. Each value is the mean*SE (n=3); Mean with the different letters in each
column are significantly different (p<0.05) by Duncan’ s multiple range test.
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Figure. Effect of bio-elements on mycelial growth and EPS production of CL in shake flask. Each value is
the mean+SE (n>3); Mean with the different letters in each column are significantly different (p<0.05)
by Duncan’ s multiple range test.
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AMENDED FINAL REPORT

Effects of Ceriporia lacerate (submerged culture of
mycelium) on blood glucose level of db/db mice after
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Translation Verification Statement

This report is a translation of amended Korean Final Report issued on May 13, 2013.

Hereby, I certify that the contents are accurately translated.
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Title

Objectives

Sponsor

Test facility

Schedule

Synopsis

Effects of Ceriporia lacerate(submerged culture of nycelium) on blood glucose level
of db/db mice after 3-week repeated oral administration

The present study was carried out to evaluate effects of the test article on the
blood glucose level after a 3-week repeated oral administration in db/db mice

Worldbiotech co., Itd. KIM, BYOUNG CHEON

793 Deokgokli, Modongmyeon, Sangju city, Kyeongbuk, Korea, 742-912
+82-54-531-9906 (TEL), +82-54-531-9907 (FAX)

Managing Director: Byoung Cheon Kim

Nonclinical Research Institute, Chemon Inc. 147, Gwanggyo-ro, Yeongtong-gu,

Suwon-si, Gyeonggi-do, 443-207, Republic of Korea
+82-31-329-9900 (TEL), +82-31-329-9901 (FAX)

Management: Kap-Ho Kim

Jan 10, 2013
Jan 17, 2013

Jan 23, 2013
Fab 13, 2013

Fab 26, 2013
Mar 08, 2013
May 13, 2013

Approval of protocol (Study Initiation)
Animal Acquisition (Experimental initiation)
Grouping and Test article treatment

Measurement of blood glucose level and
Necropsy (Experimental completion)
Submission of final report (Draft)

Submission of final report (Study completion)

Submission of amended final report
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Contributing Test personnel: Kang-Hyun Kim

Scientists Storage / Preparation of the test article: Hyun-Suk Heo
Histopathology analysis: Hak-Soo Kim
Statistical analysis: Min-Hang Lee
Archives: Yu-Na Lee
Archives Protocol, protocol amendment, final report, amended report, raw data and other relevant

evidential documents will be retained in the Archives of Nonclinical Research Institute,
Chemon Inc., at least three years after the completion of the study. Further storage of
above materials shall be consulted with the Sponsor.
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Summary

The present study was carried out to evaluate the effect of the test article, Ceriporia lacerate(submerged culture
of mycelium), on the blood glucose level after repeated oral administration for 3 weeks in db/db mice.

The doses were set at 0 mg/kg/day (G1), test article Ceriporia lacerate(submerged culture of mycelium) 250
mg/kg/day (G2), 1000 mg/kg/day and positive control Diabex Tab. 1000 mg (Metformin hydrochloride) 400
mg/kg/day (G6) was also set up for comparison. Each ten mice was used per group.

Clinical signs, body weights, food and water consumption, blood glucose level and weight of immune organs
were measured. The results are as follows.

1. In mortality, no changes related to the test article were observed.

. In clinical signs, no changes related to the test article were observed.

2. Inbody weight changes, there was no significant change in the test article-treated group from day 1 to 3
week.

3. In blood glucose levels, test article-treated 500 mg/kg/day and 1000 mg/kg/day showed a significant
decrease in 2 weeks when compared with vehicle control group. There was a decreasing trend of glucose
level in the other periods.

4. In food consumption, there was no significant change in the test article-treated group from day 1 to 3

weeks.

n

. In water consumption, there was no significant change in the test article-treated group from Day 1 to 3
weeks.

6. In weight of thymus and pancreas, there was no significant change in the test article-treated group.

In weight of spleen, test article-treated 500 mg/kg/day were a significant decrease when compared with

vehicle control group.
Consequently, when Ceriporia lacerate(submerged culture of mycelium) 500 and 1000 mg/kg/day were

administered orally to db/db mice for 3 weeks, it is considered that the test article has an influence on the

decease of blood glucose level.
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2)

3)

Materials and Methods

Test article, Vehicle and Positive control

Test article
Name:

Code No.:

Lot No.:

Date of receipt:
Amount:
Appearance:
Purity:

Expiry date:
Storage conditions:

Supplier:

Vehicle

Name:

Lot No.:

Storage conditions:

Supplier:

Justification of selection:

Positive control
Name:

Code No.:

Lot No.:

Date of receipt:
Amount:
Appearance:
Purity:

Expiry date:
Storage conditions:

Supplier:

Ceriporia lacerate(submerged culture of mycelium)
C-1029

CLD3-120126

Oct 15, 2012/ Oct 31, 2012

3000 g/pack x 1 pack, 2300 g/pack x 1 pack
Powder

The sponsor did not provide information

Apr 12, 2013/Apr 22, 2013

Refrigeration, Protect of light

Worldbiotech co., Itd. KIM, BYOUNG CHEON

Distilled water

04L0OF21

Room temperature (Refrigeration after opened)

Daihan Pharm co., Ltd.

Distilled water was selected as vehicle because test article was easily

dissolved in distilled water

Diabex Tab. 1000 mg (Metformin hydrochloride)
C-1029-1

067010

Jan 08, 2013

1000 mg Tablet X 30, 1 Bottle

White tablet

The sponsor did not provide information

Aug 13,2015

Room temperature

Worldbiotech co., 1td. KIM, BYOUNG CHEON
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1)

Preparation of dose formulation

Preparation of dose formulation
Test articles were prepared by adding distilled water to high concentration of test article. Medium and low
concentration groups were prepared by serial dilution from high concentration group. Positive control

prepared by adding distilled water to positive control material

Test system and housing environment

Test system

(1) Animal information

Species and strain Specific Pathogen Free (SPF) db/db mice 57BLKS/J-db/db

Central Lab. Animal Inc. (5 F EunSuk B/D. 64, Woomyun-Dong,
Breeder / Supplier Seocho-Ku, Seoul, Korea; Tel: +82-2-3461-5255)/Supplier
Japan SLC Inc. (Japan)

The db/db mice have been applied widely in general efficacy tests as a
o ) suitable experimental animal for diabetes. In addition, as sufficient raw
Justification of selection ) o ]
data have been accumulated, such data are available in interpretation

and evaluation of test results.

Sex Male

Number of At receipt 56

animals At first dose 50

Age of jAt receipt 6 weeks

animals At first dose 7 weeks

Body weight At receipt 2605-3131g

ranges IAt first dose 28.56-3502¢g

Disposition of e;xtra animals The extra animals were administered euthanasia.

(2) Quarantine and acclimation
On arrival, animals were examined based on the certificate of microbiological monitoring provided by
the supplier, and acclimated for 6 days in the animal room where the present study was performed.
According to the certificate provided by the supplier, there was no factor that could influence the test
results.

(3) Identification
Animal were individually distinguished by tail marking for acclimation. Animals were individually
distinguished by using a red pen (adaptation periods) and a black pen (administration periods). Cages
were individually distinguished by color-coded ID card. Cage racks were given serial number and a

log sheet of use was attached at the entrance of the animal room including study number, animal use
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“4)

period, name and emergency contact number of study director, and names of study personnel.
Animal experimentation ethics

The present study was approved by the committee of animal ethics of Gyeonggi bio center (serial
number: 2013-01-0008).

2) Animal husbandry

(D

2

3)

“4)

Environmental conditions and monitoring

This study was performed within the animal facility area No. 3 of Gyeonggi bio center., and the
animals were housed in a room that was maintained at a temperature of 23+3 C and a relative
humidity of 55+15 %, with artificial lighting from 08:00 to 20:00, 150-300 Lux of luminous intensity
and 10~20 air changes per hour. All the researchers wore autoclaved working clothes and special

protective equipment during the testing.

Throughout the experimental period, the temperature and humidity of animal room were measured
every hour with a computer-based automatic sensor, and as a result of measurements, there were no

deviations to have adverse effect to the result of study.

Diet, water and contaminants

Animals were offered irradiation-sterilized pellet food for lab animal (Harlan Co. Ltd, USA.
TEKLAD CERTIFIED IRRADIATED GLOBAL 18% PROTEIN RODENT DIET, 2918C) purchased
from Dooyeolbiotech Co. Ltd. Water disinfected by ultraviolet sterilizer and ultrafiltration was given
via water bottle, ad libitum.

According to the certificates on diet components and contaminants supplied by diet provider, there
were no factors that could affect results of this study.

Examination of water was performed by an authorized Gyeonggido Institute of Health & Environment.
(324-1, Pajang-dong, Jangan-gu, Suwon-si, Gyeonggi-do, Korea), and there were no factors that could
affect results.

Cages and housing density

During the whole in-life phase, 3 animals each was housed in a stainless steel cage (W 165 x L 240 x
H 145 mm) with bedding.

Breeding management

Breeding cage and water bottle was replaced at least once a week.
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3)

4)

1y

Group identification, selection of dosage and administration

Group identification

Ly Sex Nomber | Identification Volume Dose : Test article
up of animal | ofanimal ' (mL/kg) : (mg/kg/day) :
Gl M 10 10 10 0 | Distilled water
- Ceriporia
G2 M 10 11-20 10 250 lacerate(submerged culture
of mycelium)
Ceriporia
G3 M 10 21-30 10 500 i lacerate(submerged culture
of mycelium)
i Ceriporia
G4 M 10 31-40 10 1000 : lacerate(submerged culture
i of mycelium)
i Diabex Tab. 1000 mg
G5 M 10 41-30 10 400 i (Metformin hydrochloride)

G1: Vehicle control

G2-4: Test article

G5: Positive control

Rationale for the setting of doses

1000 mg/kg/day (4 times of the intended clinical dose) was selected as the

doses (500 mg/kg/day and 250 mg/kg/day) were selected with common ratio 2

Animal assignment

maximum dose. Two lower

Healthy animals selected during the acclimation period measured glucose levels and then, referring to the

rank of glucose levels, these animals were distributed randomly so that each group was distributed

uniformly according to the ‘group identification’ table.

Administration

Route and justification

The oral administration was selected by the sponsor

Frequency and duration

The test article was given once on day for 3 weeks.

Volume of administration

The individual volume of dosage(10 ml/kg) was calculated based on the

body weight measured most recently.

Method

The prepared article was directly injected into stomach using metal zonde

and syringe tube.

Observations and examinations

Clinical signs and mortality

All animals were checked once a day for clinical signs and if found any abnormality, the mortality, type of

signs, date of occurrence and severity of the sign were individually recorded on the record sheet of the
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2)

3)

4)

5)

6)

clinical sign observation. The day of the first dosing was designated as day 1.

Body weight
The body weght was measured on receipt, during grouping and once a week during the administration

period.

Blood glucose levels
Blood samples were collected from the tail vein, for the measurement of blood glucose, once a week.

The blood glucose levels were measured by an auto-analyzer (gDoctor; Green Cross).

Food consumption
Food consumption was measured on the day of the first administration and once a week during
administration period. The remaining quantity of the next day was subtracted from the weight of food

supplied to each cage, and the food consumption was calculated as mean daily consumption (g/mouse/day).

Water consumption
Water consumption was performed in the same with the measurement cycle of food consumption. The
remaining quantity of the next day was subtracted from the weight of water supplied to each cage, and the

water consumption was calculated as mean daily consumption (g/mouse/day).

Necropsy and weights of immune organs
On the day of final dosing all survivors were ether-anesthetized and necropsied. Then thymus, spleen and

pancreas were extracted and measured by electronic scale (Satorius, CP423S-0CE).

Statistical analysis

All data were subjected to Student’s t-fest. The data of test article groups and positive control group were
compared with that of vehicle control group.
The statistical analysis was conducted using SPSS 10.1K. The data were considered to be significant when

the p value was less than 0.05.
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Results

Mortality
The death animals of two cases were caused by mistakes when administering test article-treated 1000 mg/kg/day
(Day 15) and positive control (Day 21), respectively.

Clinical signs

No abnormal signs related to the test article were observed during the experimental period.

Body Weights(Figure 1, Table 1 and Appendix 1)

In weight measurement, test article-treated group has no a significant change from day 1 to 3 weeks compared
with control group.. Positive control group has a significant decrease of body weights after 1-week
administration(P<0.01).

Blood glucose levels (Figure 2, Table 2 and Appendix 2)

In blood glucose levels measurement the blood glucose levels of test article-treated 500 mg/kg/day and 1000
mg/kg/day showed a significant decrease in 2 weeks when compared with vehicle control group(P<0.05 or
P<0.01) and there was a decreasing trend of glucose level at 1and 3 weeks

The blood glucose level of positive control group showed a significant decrease in 1 week when compared with
vehicle control group(P<0.01).

Food consumption (Figure 3, Table 3 and Appendix 3)

In food consumption measurement the food consumption of test article group-treated showed no significant
difference during 1 week and 3 weeks when compared with vehicle control group.

The food consumption of positive control group showed a significant decrease in 1 week when compared with
vehicle control group(£<0.05).

Water consumption (Figure 4, Table 4 and Appendix 4)

In water consumption measurement the water consumption of test article-treated group showed no significant
difference during week 1 to week 3 when compared with vehicle control group.

The water consumption of positive control group showed a significant decrease in 1 week and 3 weeks when

compared with vehicle control group(£<0.05).

Immune Organ Weights (Figure 5, Table 5 and Appendix 5)

In immune organ weights measurement the weights of thymus and pancreas in the test article-treated groups
were not significantly different from those of the vehicle control group.

The weights of spleen in test article-treated 500 mg/kg/day group were a significant decrease when compared
with vehicle control group(p<0.05). The weights of organ in positive control group was not significantly

different from those of the vehicle control group.
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Discussion and Conclusion

db/db mice bring about the type 2 dibetics by the mutation of gene of leptin receptor (Lepr). According to
reducing the leptin receptor, db/db mice decreases the signal transductions but increases the blood glucose levels.
Therefore, db/db mice are representative of established animal model of the type 2 dibetics.

The present study was carried out to evaluate the effect of the test article, Ceriporia lacerate(submerged culture
of mycelium), on the blood glucose level after repeated oral administration for 3 weeks in db/db mice.

Clinical signs, body weights, food and water consumption, blood glucose level and weight of thymus, spleen and
pancreas were measured. The results are as follows.

The present study using db/db mice occurred 2 death animals. But it was considered that those have nothing to
do with test article. Because there was no noticeable test article-related changes in general symptoms after

administration.

The bodyweights of test article-treated groups showed no significant difference during 1 week to 3 weeks when
compared with vehicle control group. Food and water consumptions of test article-treated groups showed no
significant difference when compared with vehicle control group. Therefore, we considered that the article have

no direct effect on body weight, food consumption, water consumption.

The blood glucose levels of test article-treated 500 mg/kg/day and 1000 mg/kg/day groups showed a significant
decrease in 2 weeks when compared with those of vehicle control group and consistent decreasing tendency
through 1 week to 3 weeks. For this reason, we considered that the test article has influence on the blood glucose

levels’ drop.

The weight of thymus and pancreas in the test article-treated groups were not significantly different from those
of the vehicle control group. The weight of spleen of test article-treated 500 mg/kg/day was significantly lower
than those of vehicle control group, but there was no change related to dose. Therefore, we judged the test article

has nothing to do with that.

Consequently, when Ceriporia lacerate(submerged culture of mycelium) 500 and 1000 mg/kg/day were
administered orally to db/db mice for 3 weeks, it is considered that the test article has an influence on the

decrease of blood glucose levels.
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Units and Abbreviation

Note: The following lists of codes, abbreviations and units are used by ChemOn Inc.
Some, but not necessarily all, of this information may be needed for this report.

% Percent hr Hour

2 Degree min Minute

C Celsius sec Second

L Liter rpm Revolution per Minute

dL Deciliter RCF Relative Centrifugal Force

mL Milliliter SD Standard Deviation

pL Microliter Cv Coefficient of Variation

g Gram RE Relative Error

kg Kilogram RH Relative Humidity

mg Milligram M Male

ng Microgram F Female

ng Nanogram NA Not Applicable

m Meter N Number

cm Centimeter SPF Specific Pathogen Free

mm Millimeter TK Toxicokinetic

um Micrometer PK Pharmacokinetic

ppm Parts per million AUC Area Under the Curve

ppb Parts per billion Crnax Maximum Concentration

wk Week Toax Time at Maximum Concentration

d Day tin Half-life

GLE Good Laboratory Practice Regu- lation SOE Stmar) Dgerating Progedrg

QAU Quality Assurance Unit ICH International Conference

Harmonization

OECD Organization for Economic Co- | KFDA Korea Food and Drug Admini-
operation and Development stration

IACUC Institutional Animal Care and Use | SPSS Statistical Package for the Social
Committee Sciences

HPLC High-Performance Liquid Chro- | LC-MS/MS | Liquid Chromatography-
matography Tandem Mass Spectrometry
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Units and Abbreviation
(Clinical pathology’ abbreviation)

Note: The following lists of codes, abbreviations and units are used by ChemOn Inc.
Some, but not necessarily all, of this information may be needed for this report.

A/G
ALB
ALP

ALT
APTT

AST
BASO
BIL
BUN
Ca
Cr
CPK
CRE
EOS
Fe
GGT
GLU

HCT
HDL

HDW

HGB

K+
KET
LDL

LDH

Albumin/Globulin ratio
Albumin
Alkaline phosphatase

Alanine aminotransferase
Activated partial thromboplastin time

Aspartate aminotransferase
Basophils

Bilirubin

Blood urea nitrogen
Calcium

Chloride

Creatine phosphokinase
Creatinine

Eosinophils

Iron

Gamma glutamyl transpeptidase
Glucose

Hematocrit
High density lipoprotein chole- sterol

Hemoglobin distribution width
Hemoglobin

Inorganic phosphorus
Potassium

Ketone body
Low density lipoprotein chole- sterol

Lactate dehydrogenase

Li
LucC
LYM

MCH
MCHC

MCV
MONO
MPV
Na"
NEU
NIT
OB

pH
PLT
PRO

SG
TBIL
TCHO
TG

TP
URO

WBC

Lithium

Large unstained cell
Lymphocytes

Mean corpuscular hemoglobin

Mean corpuscular
centration

hemoglobin

Mean corpuscular volume
Monocytes

Mean platelet volume
Sodium

Neutrophils

Nitrite

Occult blood
Potential of hydrogen
platelet count

Protein

Prothrombin time
Red blood cell

Red cell distribution width
Reticulocytes

Specific gravity
Total bilirubin
Total cholesterol
Trigelyceride
Total protein
Urobilinogen

White blood cell

con-
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Figure 1. Change of body weight in db/db mouse
Data are expressed as Mean+S.D. The results were statistically analyzed by Student s t-test methods.

**: significantly different from Glvalue, P<0.01

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G35: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Figure 2. Change of blood glucose by test article treatment
Data are expressed as Mean +S .D.
*: significantly different from G1 value, P<0.05
**: significantly different from G1 value, P<0.01

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Figure 3. Change of food consumption by test article treatment
Data are expressed as Mean +S.D.

*: significantly different from G1 value, P<0.05

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Figure 4. Change of water consumption by test article treatment
Data are expressed as Mean +S.D.

*: significantly different from G1 value, P<0.05

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Figure 5. Effect of organ weights by test article treatment
Data are expressed as Mean +S.D.

*: significantly different from G1 value, P<0.05

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9
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Table 1. Changes of body weights in db/db mouse

BODY WEIGHT (g) MALE
Day 1 Week 1 Week 2 Week 3
Gl 31.75+1.28 34.08 + 1.88 34.20£2.79 34,04+ 4.61
6) 31.81+0.73 3257+ 135 3270 % 2.20 32.55+2.24
G3 32.42 £ 1.60 32.90 + 1.86 33.95+2.53 33.54+2.46
G4 31.50 £ 1.53 3237+2.18 32.31+4.07 30.91+3.66
G5 30.89+1.14 3087+£153" 33.74+2.39 33.84£327

Data are expressed as Mean + S.D. The results were statistically analyzed by student t-test.
**: gignificantly different from G1, P <0.01

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10

Table 2. Changes of blood glucose in db/db mouse

BLOOD GLUCOSE (mg/dL) MALE
Day 1 Week 1 Week 2 Week 3
Gl 530.2+77.9 620.9479.9 707.0 + 58.1 687.7+49.6
G2 529.8+78.3 647.1+573 699.5 + 54.0 6853+ 403
G3 530.3+80.3 5826+ 121.1 6133615 653.2+ 694
G4 532.8+78.0 578.8+67.0 6468+ 468" 636.0+61.5
G5 532.9+77.1 3918+938 4720+1029" 47671416

Data are expressed as Mean + S.D. The results were statistically analyzed by student t-test.
*: significantly different from G1, P <0.05
**: significantly different from G1, P <0.01

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Table 3. Changes of food consumption in db/db mouse

FOOD CONSUMPTION (g/mouse/day) MALE
Week 1 Week 2 Week 3
Gl 991 +1.62 1028 £5.75 11.71 £0.33
G2 8.35+£297 13.21+2.99 13.22 £521
G3 8.77+321 10.23 £0.62 1046 £1.99
G4 8.83+1.36 9.68 £4.52 13.32 £3.81
G5 489 +254" 7.36+2.10 6.65+4.27
Data are expressed as Mean + S.D. The results were statistically analyzed by student t-test.
*: significantly different from G1, P <0.05

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10

G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10

G4: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10

G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
Table 4. Changes of water consumption in db/db mouse

WATER CONSUMPTION (g/mouse/day) MALE
Week 1 Week 2 Week 3

Gl 19.84 +5.18 19.28 +13.82 2793 £7.07
G2 1541 +£7.65 26.04 £4.18 2987 +£3.75
G3 1572 +£3.33 2358 £2.04 28.02 £4.08
G4 22.14 +4.43 21.46 +11.50 34.53 +6.07
G5 774 +5.09° 1337334 1333 +561"

Data are expressed as Mean + S.D. The results were statistically analyzed by student t-test.
*: significantly different from G1, P <0.05

G1: Vehicle control (0 mg/kg/day), n=10

(G2: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test atticle [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9-10
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9-10
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Table 5. Effect of organ weights in db/db mouse

ORGAN WEIGHTS (g) MALE
Groups THYMUS SPLEEN PANCREAS
Gl 0.0213 £0.0081 0.0403 £ 0.0130 0.1383 £ 0.0377
G2 0.0226 + 0.0053 0.0324 £ 0.0062 0.1247 £0.0187
G3 0.0168 = 0.0056 0.0294 % 0.0056 0.1173 £0.0174
G4 0.0171 +£0.0046 0.0311 £ 0.0066 0.1153 £0.0329
G5 0.0158 £ 0.0045 0.0301 £0.0102 0.1190 £ 0.0160

Data are expressed as Mean + S.D. The results were statistically analyzed by student t-test
*: significantly different from G1, P <0.05

G1: Vehicle control (0 mg/kg/day), n=10

G2: Test article [Ceriporia lacerate(submerged culture of mycelium), 250 mg/kg/day], n=10
G3: Test article [Ceriporia lacerate(submerged culture of mycelium), 500 mg/kg/day], n=10
G4: Test article [Ceriporia lacerate(submerged culture of mycelium), 1000 mg/kg/day], n=9
G5: Positive control (Diabex Tab. 1000 mg, 400 mg/kg/day), n=9
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Appendix 1. Individual body weight in db/db mouse

BODY WEIGHT (g) MALE
GROUP:G1
(Vehicle control, 0 mg/kg/day)
Animal
D Day 1 Week 1 Week 2 Week 3
1 32.41 35.35 37.40 39.80
2 30.83 32.43 34.21 34.48
3 32.79 35.13 36.94 38.01
4 30.87 33.74 33.77 34.74
5 34.20 37.47 38.10 41.18
6 32.31 34.85 32.55 32.97
7 31.56 34.39 33.15 32.88
8 29.52 30.39 28.54 29.07
9 31.84 33.71 34.05 30.06
10 31.16 33.38 33.28 27.16
Mean 31.75 34.08 34.20 34.04
S.D. 1.28 1.88 2.79 4.61
N 10 10 10 10
GROUP:G2
| Test article, Ceriporia lacerate(submerged culture of mycelium) 250 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
11 31.36 30.87 28.64 30.13
12 31.86 33.02 32.70 34.99
13 32.42 32.76 31.33 31.95
14 32.00 34.84 35.38 33.99
15 30.69 31.44 30.94 29.02
16 32.16 31.37 32.44 31.59
17 32.66 33.43 33.43 33.24
18 30.53 31.01 32.97 33.02
19 32.38 32.94 32.71 31.13
20 32.05 34.02 36.47 36.41
Mean 31.81 32.57 32.70 32.55
S.D. 0.73 1.35 2.20 2.24
N 10 10 10 10
<CONTINUED>
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Appendix 1. Individual body weight in db/db mouse

BODY WEIGHT (g) MALE
GROUP:G3
[ Test article, Ceriporia lacerate(submerged culture of mycelium) 500 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
21 31.34 32.48 32.35 31.9
22 35.02 31.03 33.52 31.96
23 29.74 31.07 31.79 32.11
24 32.23 33.42 34.51 36.03
25 32.86 35.44 37.44 36.37
26 30.80 30.88 30.13 29.85
27 33.91 34.98 36.46 36.46
28 31.57 31.06 31.33 31.12
29 33.01 33.51 35.05 33.83
30 33.71 35.16 36.88 35.76
Mean 3242 32.90 33.95 33.54
S.D. 1.60 1.86 2.53 2.46
N 10 10 10 10
GROUP:G4
[Test article, Ceriporia lacerate(submerged culture of mycelium) 1000 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
31 31.46 30.99 30.77 29.94
32 33.15 33.03 34.01 33.35
33 29.35 28.87 - -
34 31.08 32.06 31.81 26.54
35 32.69 34.90 36.46 32.74
36 31.58 32.63 31.30 27.39
37 32.10 33.98 38.29 37.64
38 31.86 33.06 33.83 30.12
39 28.56 29.04 24.19 27.22
40 33.20 35.09 30.09 33.29
Mean 31.50 32.37 32.31 30.91
S.D. 1.53 2.18 4.07 3.66
N 10 10 9 9
-: Death
<CONTINUED>
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Appendix 1. Individual body weight in db/db mouse

BODY WEIGHT (g) MALE
GROUP:G5
(Positive control, Diabex Tab. 1000 mg 400 mg/kg/day)
Animal
D Day 1 Week 1 Week 2 Week 3
41 31.41 28.38 31.94 33.37
42 31.28 30.02 33.66 33.77
43 31.66 30.87 38.37 41.48
44 32.92 32.96 36.50 34.80
45 31.15 31.11 31.71 29.29
46 30.03 30.35 31.81 -
47 31.18 33.10 34.25 3391
48 29.65 30.39 32.44 33.15
49 30.75 32.18 35.49 31.68
50 28.87 29.30 31.24 33.53
Mean 30.89 30.87 33.74 33.84
S.D. 1.14 1.53 2.39 3.27
N 10 10 10 9
-: Death

<END>

_51_



Appendix 2. Individual blood glucose level in db/db mouse

BLOOD GLUCOSE LEVEL (mg/dL) MALE
GROUP:G1
(Vehicle control, 0 mg/kg/day)
Animal
D Day 1 Week 1 Week 2 Week 3
1 416 505 773 714
2 450 668 753 702
3 540 666 691 671
4 443 510 731 718
5 525 625 596 569
6 547 587 731 689
7 993 634 688 708
8 665 589 783 759
9 522 648 666 668
10 601 777 658 679
Mean 530.2 620.9 707.0 687.7
S.D. 77.9 79.9 58.1 49.6
N 10 10 10 10
GROUP:G2
| Test article, Ceriporia lacerate(submerged culture of mycelium) 250 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
11 593 714 675 644
12 451 663 621 631
13 526 595 734 621
14 520 625 690 721
15 605 622 812 733
16 662 658 687 705
17 539 609 650 689
18 548 744 667 713
19 417 686 724 678
20 437 555 735 718
Mean 529.8 647.1 699.5 685.3
S.D. 78.3 573 54.0 40.3
N 10 10 10 10
<CONTINUED>
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Appendix 2. Individual blood glucose level in db/db mouse

BLOOD GLUCOSE LEVEL (mg/dL) MALE
GROUP:G3
[ Test article, Ceriporia lacerate(submerged culture of mycelium) 500 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
21 503 763 639 671
22 452 343 595 696
23 538 678 739 664
24 658 663 569 573
25 555 617 667 730
26 625 504 614 663
27 590 523 646 704
28 529 573 549 690
29 433 493 536 645
30 420 669 579 496
Mean 530.3 582.6 613.3 653.2
S.D. 80.3 121.1 61.5 69.4
N 10 10 10 10
GROUP:G4
[Test article, Ceriporia lacerate(submerged culture of mycelium) 1000 mg/kg/day]
Animal
D Day 1 Week 1 Week 2 Week 3
31 559 695 658 693
32 632 570 636 717
33 585 638 - -
34 433 613 677 617
35 421 484 628 548
36 502 615 638 650
37 537 535 544 712
38 653 516 666 601
39 473 509 717 620
40 533 613 657 566
Mean 532.8 578.8 646.8 636.0
S.D. 78.0 67.0 46.8 61.5
N 10 10 9 9
-: Death
<CONTINUED>
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Appendix 2. Individual blood glucose level in db/db mouse

BLOOD GLUCOSE LEVEL (mg/dL) MALE
GROUP:G5
(Positive control, Diabex Tab. 1000 mg 400 mg/kg/day)
Amnimal
D Day 1 Week 1 Week 2 Week 3
41 559 341 492 564
42 431 358 594 467
43 426 382 262 366
44 501 234 425 498
45 577 405 558 558
46 649 512 509 519
47 639 576 597 -
48 476 355 407 594
49 536 370 401 148
50 535 385 475 576
Mean 532.9 391.8 472.0 476.7

S.D. 77.1 93.8 102.9 141.6
N 10 10 10 9

-: Death

<END>
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Appendix 3. Individual food consumption in db/db mouse

FOOD CONSUMPTION (g/cage/day)

GROUP:G1
(Vehicle control, 0 mg/kg/day)

Cage
D Week 1 Week 2 Week 3
1 33.45 44 47 34.38
2 16.15 18.63 23.15
3 27.09 7.57 34.86
4 22.79 28.89 24.38
Mean 24.87 24.89 29.19
S.D. 7.28 15.69 6.29
N 4 4 4
GROUP:G2
| Test article, Ceriporia lacerate(submerged culture of mycelium) 250 mg/kg/day|
Cage
D Week 1 Week 2 Week 3
5 12.29 39.42 30.44
6 20.69 34.89 41.51
7 31.37 32.73 28.05
8 17.00 22.66 25.25
Mean 20.34 3243 31.31
S.D. 8.12 7.08 7.12
N 4 4 4
GROUP:G3
[Test article, Ceriporia lacerate(submerged culture of myceliun) 500 mg/kg/day]
Cage
D Week 1 Week 2 Week 3
9 18.66 28.12 30.27
10 26.89 21.70 23.70
11 23.96 30.73 36.29
12 14.82 20.87 15.58
Mean 21.08 25.36 26.46
S.D. 5.39 4.83 8.89
N 4 4 4
< CONTINUED>
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Appendix 3. Individual food consumption in db/db mouse

FOOD CONSUMPTION (g/cage/day)

GROUP:G4
[Test article, Ceriporia lacerate(submerged culture of mycelium) 1000 mg/kg/day]

Cage
D Week 1 Week 2 Week 3
13 30.53 31.04 33.98
14 13.96 27.90 21.07
15 28.07 33.35 28.68
16 17.61 6.61 32.37

Mean 22.54 24.73 29.03

S.D. 8.01 12.28 5.75
N 4 4 4

GROUP:G5
(Positive control, Diabex Tab. 1000 mg 400 mg/kg/day)

Cage
D Week 1 Week 2 Week 3
17 15.16 13.06 27.55
18 2.95 15.87 13.63
19 22.77 23.68 20.05
20 10.88 18.49 0.58

Mean 12.94 17.78 15.45

S.D. 8.28 4.52 11.43
N 4 4 4

<END>
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Appendix 4. Individual water consumption in db/db mouse

WATER CONSUMPTION (g/cage/day)

MALE

GROUP:G1
(Vehicle control, 0 mg/kg/day)

Cage
D Week 1 Week 2 Week 3
1 59.21 78.52 89.35
2 25.58 30.07 35.57
3 65.42 6.24 89.71
4 50.04 67.63 68.47
Mean 50.06 45.62 70.78
S.D. 17.50 33.46 25.48
N 4 4 4
GROUP:G2
| Test article, Ceriporia lacerate(submerged culture of mycelium) 250 mg/kg/day|
Cage
D Week 1 Week 2 Week 3
5 12.05 59.87 74.95
6 3821 58.77 68.18
7 61.12 83.58 89.28
8 36.29 53.93 61.27
Mean 36.92 64.04 73.42
S.D. 20.05 13.28 11.96
N 4 4 4
GROUP:G3
[Test article, Ceriporia lacerate(submerged culture of myceliun) 500 mg/kg/day]
Cage
D Week 1 Week 2 Week 3
9 3541 64.20 96.77
10 39.01 4995 53.04
11 51.36 76.88 90.79
12 28.90 4461 46.11
Mean 38.67 58.91 71.68
S.D. 9.44 14.56 25.79
N 4 4 4
<CONTINUED>
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Appendix 4. Individual water consumption in db/db mouse

WATER CONSUMPTION (g/cage/day)

MALE

GROUP:G4
[Test article, Ceriporia lacerate(submerged culture of mycelium) 1000 mg/kg/day]
Cage
Week 1 Week 2 Week 3
D
13 73.58 70.34 86.46
14 33.19 57.76 64.06
15 62.31 86.64 87.83
16 53.33 9.28 67.15
Mean 55.60 56.01 76.38
S.D. 17.08 33.32 12.51
N 4 4 4
GROUP:G5
(Positive control, Diabex Tab. 1000 mg, 400 mg/kg)
Cage
D Week 1 Week 2 Week 3
17 9.37 28.51 47.76
18 9.18 26.76 22.80
19 43.43 52.93 38.94
20 17.53 25.92 6.52
Mean 19.88 33.53 29.01
SD. 16.18 12.98 18.21
N 4 4 4
<END>
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Appendix 5. Individual organ weights (g) in db/db mouse
ORGAN WEIGHTS (g) MALE

GROUP: G1
(Vehicle control, 0 mg/kg/day)

Animal ID THYMUS (g) SPLEEN (g) PANCREAS (g)

1 0.027 0.047 0.158

2 0.026 0.065 0.084

3 0.019 0.042 0.149

4 0.014 0.043 0.125

5 0.010 0.048 0.128

6 0.035 0.031 0.106

7 0.013 0.044 0.187

8 0.025 0.040 0.208

9 0.028 0.022 0.115

10 0.016 0.021 0.123

MEAN 0.021 0.040 0.138

S.D. 0.008 0.013 0.038
N 10 10 10

GROUP: G2

[Test article, Ceriporia lacerate(submerged culture of mycelium) 250 mg/kg/day]

Animal ID THYMUS (g) SPLEEN (g) PANCREAS (g)
1 0.017 0.035 0.127
12 0.026 0.047 0.125
13 0.023 0.034 0.136
14 0.015 0.031 0.129
15 0.018 0.026 0.101
16 0.032 0.026 0.110
17 0.020 0.031 0.139
18 0.026 0.030 0.096
19 0.027 0.028 0.125
20 0.022 0.036 0.159

MEAN 0.023 0.032 0.125
8.D. 0.005 0.006 0.019
N 10 10 10
<CONTINUED>
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Appendix 5. Individual organ weights (g) in db/db mouse

ORGAN WEIGHTS (g)

GROUP: G3

[Test article, Ceriporia lacerate(submerged culture of mycelium) 500 mg/kg/day]

Animal ID

THYMUS (g) SPLEEN (g) PANCREAS (g)
21 0.021 0.029 0.090
22 0.018 0.028 0.118
23 0.029 0.032 0.098
24 0.012 0.030 0.106
25 0.021 0.030 0.149
26 0.013 0.023 0.111
27 0.010 0.027 0.127
28 0.014 0.023 0.117
29 0.015 0.043 0.122
30 0.015 0.029 0.135

MEAN 0.017 0.029 0.117
S.D. 0.006 0.006 0.017

N 10 10 10

GROUP: G4
[ Test article, Ceriporia lacerate(submerged culture of mycelium) 1000 mg/kg/day]|
Animal ID THYMUS (g) SPLEEN (g) PANCREAS (g)

31 0.009 0.028 0.115
32 0.018 0.041 0.167

33 . . .
34 0.014 0.034 0.074
35 0.019 0.032 0.085
38 0.013 0.018 0.103
o 0.024 0.031 0.130
38 0.022 0.036 0.165
39 0.016 0.034 0.097
40 0.019 0.026 0.102
MEAN 0.017 0.031 0.115
S.D. 0.005 0.007 0.033

N 9 9 9

-: Death
<CONTINUED>
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Appendix 5. Individual organ weights (g) in db/db mouse

ORGAN WEIGHTS (g)

GROUP: G5
(Positive control, Diabex Tab. 1000 mg 400 mg/kg/day)

Animal ID THYMUS (g) SPLEEN (g) PANCREAS (g)

4 0.016 0.022 0.097
42 0.016 0.036 0.139
43 0.025 0.054 0.132
44 0.014 0.034 0.091
45 0.013 0.027 0.125
46 0.009 0.022 0.123

47 . . .
48 0.019 0.025 0.114
49 0.013 0.025 0.119
30 0.017 0.026 0.131
MEAN 0.016 0.030 0.119
S.D. 0.004 0.010 0.016

N 9 9 9

-: Death
<END>
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Moisture content 5.02+0.06
pH 5.96+0.04
Total acidity (%) 1.47+0.04
Sugar content (%) 10.75x+0.07
B-Glucan content (%,w/w) 29.16+1.58
Exopolysaccharide content (%) 5.10+0.81
Mycelium content (%) 8.60+0.10
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Table. Total carbohydrate and protein contents of EPS according to purification

Yield (%) Total carbohydrate Total protein

contents (%) contents (%)
EPS 1.224+0.03°¢ 45.32+1.41° 34.17+0.73°
Secondary
purification of 0.78+0.01° 50.49+0.52° 33.50+2.79°
EPS
Enzyme treatment a b a
0.24+0.06 51.39+1.32 34.61+1.51

of EPS*

*Enzyme treatment; alcalase 0.5%, 50° C, 30 min. Each value is the mean*SE (n=>3);
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means with the different letters in each column are significantly different (p<0.05)
by Duncan’ s multiple range test.

0.14+ EPS
— — — EPS-Alcalase (50, 30 min)
0129 |  =ressassas EPS-Alcalase (50T, 60 min)
0.104
0.08-
x
0.06 Molecular weight of EPS (kDa) : 120
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0.00+

0 2 4 6 8 10 12 14 16 18 20
Minutes

Figure. GPC chromatogram and molecular weight of EPS.
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(2)EPS9] Coomassie blue®} glycoprotein &4

SDS-PAGEE sl FEHo=Z AAE EPSY EXAZFY g/dwd mdgs dolrdt),
Coomassie brilliant blue R-2503} concanavalin A-horseradish peroxidase WHO=Z
At A= o ARG 2o AZA"E EPS= Coomassie brilliant blue R-250%
AR W AEAY Edo] oF FXxste ZASE UeyeH o A= BCA WHE
53 ohd ke Aol fASFA T A-horseradish peroxidase W o2 crudedt EPSe}t
22 ZAE EPSO glycoprotein @4<& 3 A3}, EPSe &9 ALA @ g
glycoprotein® 2 FAH Zo =z AU}

Coomassieblue Glycoprotein
staining staining

kDa

170
130
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29
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25
19

—
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M

= 2 PE NE | M 1524 PE NCE

Figure. Coomassie blue and glycoprotein staining of EPS. M; Marker, 1°; first
purification of EPS, 2"; second purification of EPS, PC; positive control (horseradish
peroxidase), NC; negative control (soybean trypsin inhibitor)

(3) EPS #9 2 FALE &4

CLEZ®H AJ4t"l EPSE Sepharose CL-6B columne ©]&3te] AHA AT, £2
mL)< 3|3t BCA WH & o83t @wld 7S, phenol-sulfuric acid ®HES o] &3
T FFS SASAT. AR B8 E (Fr-1, Fr-1, Fr-1ID9 AZF A+ ofef =<}
2t F8 EIYES Fr-IISMS 32-51¥ HEHoA EHAt A7kAl BEdE 2o A
Aol dwdo]l AZHAJY. HA7|¥sES ¢ F, Coomassie brilliant blue R-250%}
concanavalin A-horseradish peroxidase WHo 2 AL AMF Ax FQ BIQ Fr-II&

FiE BoE FAEHJL oftte] wuldo] EAdte ZACE UERT Fr-Iv FATSE
mannose (83.36%), galactose (12.54%), 18]al glucose (4.10%)E 3¥H3ta Yo
AL oF 90 kDagl Aoz e

ot
il
o
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EPS+ T3 whil o] 247} 45%9F 34% =2 A% glycoprotein FEjE EA}gFo] ¢F 120 kDa
AEH Tt Sepharose CL-6BE o]&3sle &3 8 EIEQ Fr-I+ EAZ] ¢ 90
kDa® mannose’} 83%% T4 ¥ B-glucand H9EdHFUIS

e
o>
%0,
30
i)

(A) 05
—e—Sugar (465 nm)
: —O=Protein (562 nm)  Fr-||
0.4 —>

tFr=|

I

0.3
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0.1

Fraction No.

(B) Coomassieblue Glycoprotein
staining staining

= . B
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a0 |BR -
—
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Figure. Elution profile (A) and coomassie blue and glycoprotein staining (B) of EPS in
Sepharose CL-6B chromatography. Elutions were analysed by measuring the absorbance at
465 nm for carbohydrate and at 562 nm for protein. Fr—1; Fraction I 1in Sepharose
CL-6B column, Fr-II; Fraction II in Sepharose CL-6B column, Fr-III; Fraction II in
Sepharose CL-6B column, PC; positive control (horseradish peroxidase), NC; negative
control (soybean trypsin inhibitor).
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Figure. Molecular weight (A) and sugar composition (B) chromatogram of Fr-1I.

Table. Molecular weight and sugar composition of Fr-I

Parameter Fraction II
(Fr-1I)
Molecular weight (kDa)” 90
Mannose 83.36
ng:ar Galactose 12.54
composition (%)
Glucose 4.10

*Molecular weight was determined using GPC.
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(4) Fr-1I E8E9 FT-IR spectrum FA}

AAR EPSe 2875 ZAIA FT-IRS EASY Y. Fr-112 IR 2HEHL o}
gzl 2ok Fr-I AHMEZS anomeric FE  (950-770 cm™H)Ql 805 cm lolA
FTIY9rt eIl o] A& mannose’t EAstE Ayel FFHHET B ARY EAlE 897
cm ol FEFEdizl debgg =3 C=0 JF Fd9tiel 1,606 cm oA FHEA 1E 9]
FI9urt Uetsta oA 784 &<l hydrogen EEZF EA%th =3 C-H &
F9il 2,932 cm'9t 3,285 cmlAME FEUZE BAEHO JlESO|=golE ol
251 Q= Aoz FoHArt 23 Pl whdel M=: 1019 cm 2 e

P

o
92 o 2932.98
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Figure . FT-IR spectrum of Fr—II produced by submerged culture of CL.

(5) Fr-T1¢ C-NMR spectrum ZA}

Fr-I¢ BC-NMR 2#HEZLS oy 83 2o F8& A1¥L anomeric FE<
100.4-104.6 & 94-98.8 ppme F ¥ 37} velwta o4& Z+Z B-D-mannopyranosyld
a—galactopyranosyl #7] Q1 Ao 2 YEelyYT

¥ S 1 M\'ﬁ “JJWMM

T
180 |70 tGrO 159 140 130 120 110 IDU 90 BD 70 GO 50 40 W 20 10 0 ppm

Figure. *C-NMR spectrum of Fr-II produced by submerged culture of CL.
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o] "W o] ZF7IA]7]al GLUT4S] mRNA kS F7HA 71 0 24 PI3K-Akt pathway 242 53 GLUT4
o] MZuto g9 o]%& ZZXAA glucose uptakeS Z7HA7]= AL E UERYTH EPSE 28 9w
29l db/db w5220l 6573t AT FoJetds w o] FoHom TAAHJD AT e ¥
ZF XA FFo] g IFRY MAFEE Aoz yelgtt. EPSe Foe ¥4 A&Y, Cpeptide,
lepting BEZ Z7INA dEd AL MAAZIL HAAFe B-AZY A&EdY HE F7F 2
a-AEZW glucagon®] HlE-E AGHLE 3t A4S BEste IS she Ao=E eyt =
gk EPSe| F7} db/db P22 HER 254 Qe Asdde) vX = dEgFS 2AG A,
EPS= IR, IRSS] RI4tstE 53t PI3K-Akt pathway 2 AMPKS] SASIE 53 GLUT4e] Al3EEo 2 9]
o5& ZXIAIA glucose uptake SVt &S PIAE A= UEpst. wieba] Alg]zefo} 2hA)
Zhel wAlel AA wSE W EPSE in-vitro$}t in-vivo (STZ % 29, db/db RE) AHS 53
P G4 7HAE AoE gRlET.

DALY Bafs 58 EEdS o83 I3 &4 HUt
1271 o) AAAIR A RatdF+R)Y 35 Al €32 543 v, Alx% CLD3 F==
S M3 g4A B4 ARAA BEEE e F 200mg/kge] wE7F HES FHFFE SA4A
D ARE 24 282 g4 mgy 914 A5 st o, dxadds AeXdTsE 57
o8 Rt 18, dExes AL & FoAAE 40% w59 =TS 2g/kg bw F
TR ATEAT B Z7F 30, 60, 90, 1202 mgH o2 HY Adsty d9wstE dEet
AT 4 AR e d9 F7HAE Alvtete] d9srbEAde Feted, 1™ e S
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Figure. Effects of CLD3 extract on oral glucose tolerance test.
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Table . Biochemical properties

- = %J—ZIL}.” /\]—_,E_',—_ A 2] =l § 9

SEllS A S (glrat) Z7}2K(g/day) ) % 2Hg/day) e HAEd
NC 340.08+9.56 5.07+0.81 27.14+0.04 0.19
DM 260.40+17.29 0.40+0.05 29.63+0.12 0.01
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Figure . Effects of CLD3 on blood glucose.
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Figure . Effect of EPS on glucose uptake in 3T3-L1 adipocyte. Each value is the
mean®*SE (n>3). T p<.05 vs. without EPS (basal-insulin (-)) and *, #** p<.05, .01 vs.
without EPS (basal-insulin (+)).
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Figure. Effect of EPS on p~-IRB and p-Akt protein expression in 3T3-L1 adipocyte. Each

value is the mean=SE (n=3). T 1, Tt 1+ 1T p<.01, .001 vs. without EPS and insulin and
* %k oxxk p< 05, .01, .001 vs. without EPS.
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Figure. Effect of EPS on p-PI3K and p—AMPK protein expression in 3T3-L1 adipocyte. Each
value is the mean+=SE (n=3). 1t 1, T T 1 p<.01, .001 vs. without EPS and insulin and
* k% oxxk p< 05, .01, .001 vs. without EPS.
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Figure. Effect of EPS on GLUT4 expression in 3T3-L1 adipocyte. Each value is the
mean®tSE (n=3). T 1t 1T p<.001 vs. without EPS and insulin and #*, ##x p<.01, .001 vs.

without EPS.
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(2) C57BL/Ksl-db/db miceE ©|&3F EPSO| &ddx &3 HF5

b AE% 5 A3 HI)

Z 30789l db/db miceg' AT (n=6), Y= IwFn=6), F=IF EPSE &
A 1F0h=6)22 %ﬂﬂ‘@%%%ﬁﬁ@‘%vﬂQQ.E%”H¥$?ﬁﬂ 73t
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Figure. Changes in bodyweight in C57BL/KsJ-db/db mice fed diets supplemented with EPS.
NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the mean®SE. T 1 T p<.001 vs. NC (n=6 for each group).
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Figure. Changes in feed and water intake in C57BL/KsJ-db/db mice fed diets supplemented
with EPS. NC, normal control; DM, diabetes control; DM-EXO0150, EPS administered at 150
mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at
300 mg/kg. Each value is the mean®SE (n=6 for each group).
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Figure. Changes in blood glucose levels in C57BL/KsJ-db/db mice fed diets supplemented
with EPS. NC, normal control; DM, diabetes control; DM-EXO0150, EPS administered at 150
mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at
300 mg/kg. Each value is the meanxSE. T, T T 1 p<.05, .001 vs. NC. *, =#x p<.05,
.001 vs. DM (n=6 for each group).
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Figure. Effect of EPS on OGIT in C57BL/KsJ-db/db mice fed diets supplemented with EPS.
NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg:;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the mean®SE. T T T p<.001 vs. NC. *, =% s#xx p<.05, .01, .001
vs. DM (n=6 for each group).
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41§ F=1Fel 675 EPSE Astae W A/TAE S4sdth 9 1Fe
Gzl Wl MRS AN AL, AR AW, BE A% BA 4G ol Ut
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Az,

Table. Organ weight per body weight in C57BL/KsJ-db/db mice fed diets supplemented with EPS

Grous Liver Kidney Spleen Kidney fat Abdominal fat
P (W/BW) (W/BW) (W/BW) (W/BW) (W/BW)
NC 0.94+0.14 0.29+0.03 0.06+0.01 0.12+0.04 0.43+0.17
DM 2.89+0.041TT 0.41+0.06'" 0.04+0.02 0.82+0.1711T 2.34+0.28"TT
DM'F;)XOIS 2.504+0.29 0.39+0.05 0.06+0.03 0.63+0.02" 2.48+0.14
DM'F;)XOW 2.65+0.05 0.40+0.04 0.05+0.02 0.55+0.06" 2.55+0.15
DM'I\SEBO 2.60+0.19 0.39+0.03 0.03+0.02 0.89+0.13 2.56+0.33

NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the meanxSE. T 1, T 1T 1T p<.01, .001 vs. NC. *, #x p<.05, .01
vs. DM (n=6 for each group).
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Figure. Effect of EPS on plasma glucose levels in C57BL/KsJ-db/db mice fed diets
supplemented with EPS. NC, normal control; DM, diabetes control; DM-EX0150, EPS
administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300,
metformin administered at 300 mg/kg. Each value is the mean+SE. T 1+ T p<.001 vs. NC.
s wk sk p< 05, .01, .001 vs. DM (n=6 for each group).

(MH) ALT and AST &%=
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AW BT, ALTS AST+= DM-EX0300 ZLFolA EPS 2lojo] o3 DMI1FET <¢F 259
14%=2 dA3] FaEe A2 UET

Table. Concentration of ALT and AST levels in CH7BL/KsJ-db/db mice fed diets
supplemented with EPS

Groups ALT AST
(IU/mL) (IU/mL)
NC 12.58+2.31 59.78+2.23
DM 123.33+10.041T 106.87+9.017TT
DM-EX0150 96.00+3.28"" 92.0149.33
DM-EX0300 92.81+3.73" 92.30+10.41
DM-MET300 50.00+4.63"" 84.68+6.90"

NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the mean+SE. T T 1t p<.001 vs. NC. #*, s =#xx p<. 05, .01, .001
vs. DM (n=6 for each group).
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(Ab) lipid <&

Jed AFAHLS Y i)l TG FFel ¥ HDL-C¥o] vl LDL-C o] =2
S0 At 28 T SASS A A Ao, 1AEF ‘:‘E“ﬂ"‘jl Fi IAEF AA
9 A}E LAY IS TEEAES e 94l AT EPSE 653 AT
Folste] AR & dd W AF FEe ST 2H, TC, TG FF2 NCIAFEG
DMIEolA ef2uA = =AW EPS Fo OFoA fFodoz aste 02 Yeuth
EPS Fo OFoAMe ASe A W3 A7IA &3 28 T 2N d4 Ad FE&

BaAE Bhold Ae FFUAA

P
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Table. Concentrations of lipid levels in C57BL/KsJ-db/db mice fed diets supplemented
with EPS

Total cholesterol Triglyceride HDL- LDL-
Groups (mg/dL) (mg/dL) Cholesterol Cholesterol

8 8 (mg/dL) (mg/dL)
NC 58.55+5.19 49.96+3.11 65.98+15.42 20.63+0.95
DM 111.12+11.15™7 107.69+6.40" 1T 107.48+4.57" 21.84+0.99
DM-EXO 150 92.01+11.19 83.09+9.50 130.49+7.21 16.18+1.76"
DM-EXO 300 92.30+13.66 83.99+5.45" 140.02+10.87" 14.69+2.06™
DM-MET 300 84.68+8.05" 73.8149.19" 134.80+10.12 18.15+1.40

NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the mean=SE. T, T T T p<.05, .001 vs. NC. =, =#x p<.05, .01 vs.
DM (n=6 for each group).

(oh) @AY insulin, C-peptide ¥ leptin 5%
EPSE 658t db/db w20 Tk & R <Q&™, C-peptie, HR
Z43199. @4 A<&d, C-peptide?} ABQ] F=7} EPS §4 &4 EPS £49
o] &Est] AR A FolA&= ASE UEyiTh

off off

=2

=
a-
Ly
a

Table. Concentrations of plasma insulin, C-peptide, and leptin in C57BL/KsJ-db/db mice
fed diets supplemented with EPS

Groups Plasma insulin Plasma C-peptide Plasma leptin
(ng/dL) (pg/mL) (ng/mL)
NC 0.86+0.15 13.70+2.43 20.3343.72
DM 10.04+0.51"1T 135.14+13.40' " 454.44429.9211T
DM-EXO 150 12.7440.96" 146.65+10.92 434.70+26.11
DM-EXO 300 13.71£0.87" 186.77+5.11°° 550.15429.95"
DM-MET 300 13.41£1.71° 172.34+10.86™ 561.85+40.76"

NC, normal control; DM, diabetes control; DM-EX0150, EPS administered at 150 mg/kg;
DM-EX0300, EPS administered at 300 mg/kg; DM-MET300, metformin administered at 300
mg/kg. Each value is the mean+SE. T T 1 p<.001 vs. NC. #*, s =#xx p<. 05, .01, .001
vs. DM (n=6 for each group).
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(b 23 H7de] H&E |94

EPSES 6F 2o Zt3 FH &S hematoxylin and eosin (H&E)EA &
#Z AT EPS o IFdAE 2 A& dropel DM IFHET ZAstes Zo0=
53] DM-EX030094 A& 2 o] g Ut 1 Ad 542 ded
AxER YAFEY Fo o FEAYAe £3s FVMAA I AE FAHS FIHAT
dglo] " =3 HAALS B IFol AFNIAFETG Bl EARAd AS=EZ Yeyth
T s A pB-AlZ7E FHEHo HAo] EFEE Aol EAolth

@ Liver

®Pancreas

| =

NC DM DM-EXO150 DM-EX0300 DM-MET300

Figure. Histological photomicrograph of liver and pancreas in C57BL/KsJ-db/db mice fed
diets supplemented with EPS. NC, normal control; DM, diabetes control; DM-EXO0150, EPS
administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300,
metformin administered at 300 mg/kg.
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(Z}) pancreas islets®] WY Zx2|3}s G4
db/db BH§-2:9] A AR FEAEY FES A 273 G4 T st
DMIFAAME ATl vldl #AFe HAZI2AHU Jdede] w271 43 Fote
Ao YElWia EPS FAIOFONA I &7 S7HEE o= YeEigth dd, JdEddg
M GBS ste 2RAES FATAAE PAZGAY wREoE WAL dHu Yt
U G I8 E wjde] Emexal EPSEY IFdA+s AYIES Wt dH=
R e st mgo] BRI
4 Insulin
) . . . S / ) ; sTake
: L o -’A \ o :f" > .
NC DM DM-EXO150 DM-EX0O300 DM-MET300
4 Glucagon
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Figure.

Immunohistochemical photomicrograph of liver and pancreas in C57BL/KsJ-db/db

mice fed diets supplemented with EPS. NC,

normal

control;

DM, diabetes control;

DM-EX0150, EPS administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg;
DM-MET300, metformin administered at 300 mg/kg.
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(7h) EPS7} C57BL/KsJ-db/db mice®] A€W ANz
db/db vh¢-2=9] WEF ZFoA EPS7F lEd Azd9
DM EANAE p-IR, p-PI3K, p-Akt, p~AMPK®] F=7} Aol Hla] &3
EPSFo] FelA s o= 0}04 H‘ﬁﬂml T7hehe A=
GLUT42] mRNA %zfi%h =7
ANZ EPSE U] A&l

oFo] 7+AEPY A
L gk IRS1, Akt2,
£ Aow Uehgth o

H rﬁL

DM- DM- DM-
NC DM EXO150 EXO300 MET300

pIR | e L
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Figure. Effect of EPS on the protein (p~IRB and p-PI3K) expressions in skeletal muscle
of C57BL/KsJ-db/db mice. NC, normal control; DM, diabetes control; DM-EX0150, EPS
administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300,
metformin administered at 300 mg/kg. Skeletal muscle was obtained for analysis of
protein expression. Representative immunoblots and quantification expressed as means
mean+SE were shown. T 1T T p<.001 vs. NC. sx, =#xx p< .01, .001 vs. DM (n=6 for each
group).
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Figure. Effect of EPS on the protein (p-Akt and p—AMPK) expressions in skeletal muscle
of C57BL/KsJ-db/db mice. NC, normal control; DM, diabetes control; DM-EX0150, EPS
administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300,
metformin administered at 300 mg/kg. Skeletal muscle was obtained for analysis of
protein expression. Representative immunoblots and quantification expressed as means
mean+SE were shown. T 1T T p<.001 vs. NC. %, sxx p< 01, .001 vs. DM (n=6 for each
group).
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Figure. Effect of EPS on the gene (IRS1, Akt2, and GLUT4) expression in skeletal muscle
of C57BL/KsJ-db/db mice. NC, normal control; DM, diabetes control; DM-EX0150, EPS
administered at 150 mg/kg; DM-EX0300, EPS administered at 300 mg/kg; DM-MET300,
metformin administered at 300 mg/kg. Skeletal muscle was obtained for analysis of
protein expression. Representative immunoblots and quantification expressed as means
mean+SE were shown. T 1, T 1T 1T p<.01, .001 vs. NC. x, sk, sxx p< 05, .01, .001 vs.
DM (n=6 for each group).
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47129t AT+2 394
7}. CLD3 3 exopolysaccharide® B-AIE AA/RE &% &2 A3 A3}

(1) INS-1 Al2e] Dex A2 Al INS-1 A8 HEEFo] o 50% #4HA=(Fig. 1). 134
5 =+ 10 ug/ml®] ¥E= exopolysaccharideE A& Al Dexol|l &% INS-1 AEZFAZ(HE
NEE ZFAa)o] IA FAaA2ELS FUAstdeS. I8y 50 ug/ml exopolysaccharide #E A
Dexol 2]3F INS-1 AlxzAdo] a2 YeElEdS I3 s. 22O 2 exopolysaccharide
(10 ug/mD+= Dex®l] &g INS-1 A2 ZAES JAste 855 7HAL S s+

Fig.1 i |

80}
60 |
40 ¢
20

0
Dex (100 nM)

CLE (ug/ml) - 5 - 5 10 50

Cell survival
(% of control)

[
+
+
+
+

Fig. 1. INS-1 MIZZO0ll Dex & CLE (CLD3 $cH exopolysaccharide, CLE)E ©S LEs E&06IH 24 Al2t
HelStACH, O = 220 Ay ZAHUA A0t/JU= HIE2 =2 trypan bleu SMAIACE MG &
O|ZUA 2E AEGIHCHE D :Dex & CLEDF Xelotkl 22 ZAHOAS MEME =2 100%2 E8)

(2) INS-1 Mol Dex A A INS-1 Mxo FFo] FEHS FUstA=(Fig. 2). 1=y
10 ug/ml CLEE A& A] Dexol 9Jgt INS-1 ME=L0] IA o
Z © 2 exopolysaccharide (10 ug/ml+ Dexoll 23k INS-1 A&

A3 &S &A=

Fig. 2
Dex (100 nM) - - +
CLE (10 pg/ml) -+ .

Fig. 2. INS-1 MIZO0l Dex & CLEE ©= L= =ZE0 24 A2t Helot O, 0] & 229 A0l XA
2lEl MIZol s DNAE =22l & 1% agarose gell HIIH=olTCH. SM, DNA size marker. (& 10: M

8 DNA 223 a2 20l ME=E =2 HIEZ apoptotic NIXE2 2% &).
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Y. CLEY B-HZ AY/RE 272 A3 Ay

(1) INS-1 A& Dex A& A @iz 3 =4 PERK % elF-2a9] phosphorylation
(1ak3h)o] Z71E S &3 S(Fig. 3). PERK % elF-2a phosphorylation (Q14k3}) Z7h+=
global @A g Asf(Riehel #Eol U=, W, INS-1 A" INS-1 A= U
pro—caspase-9, PARP, ¥ ATF6 (ER stress #d @@ @) Bd = o= & W7}
oA s FASAS. ZEHSE Dexoll 9|3 INS-1 MZ ZA FH2 AE | &9
24 84 A= a3 #A-Ho] 9 pro-caspase-9 % ER stress A=Z9E #HHo| oS &
QA=

Fig.3

() [ oo

© I -

p-elF2a
ATF6
Actin
Dex (100 nM) - + - + - + - +
2h 4h 8h 24h
Fig. 3. INS-1 MIZOll DexE Al2t2 Z2lot0 XM2IotCE. 0] & 222 Al XA MIEOAN SHHE S F=E6IYULH.
SHEHE =2 M & 2 50 ugll SHHE S 10% PAGE gel A MIIGSolRACH. Nitrocel lulose membrane@ & &
JI0ls = 229l E0|& HME 020t Western blotS A&oIACH. (F1D: Actin HHEHAEES CHBHAL |pading
control2 AI2EUS)

(2) INS-1 Aol Dex A2 Al ERK-1/2 B PKBe| &4 Zt49t 7 MKP-1 ©id 23
o] Z7heS s AS(Fig. 4). Z28H 2 Dexoll o INS-1 Mz 54 {3& ERK-1/2
5! PKBe] &4 Zra, MKP-1 @i o Sopeh fhdo] leS Yehl=.

Fig.4 p-ERK-1/2

T-ERK-1/2
p-PKB
T-PKB

MKP-1

Actin

Dex(100nM) - # - + - o+ . &

_,_
A

gelote HelotAlh, 0] & =22 AE £ NMIEWA HBEZ F£0
= 10% PAGE gel A HMIIF=cHACEH. Nitrocel lulose membrane2

QUL
a S 2
2t2f9] S01A S HE 0I26t0 Western blotS AIGHAUCEH. (F1D: ERK-1/2, PKB= HEZX MNE 4=

rz
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(3) CLEx= Dex Agl¥ INS-1 Al Wl PKB &4 74 9 elF-2a 84 S7Fs 3A A8
as

9S(Fig. 5). 28 CLEE Dex A g® INS-1 M= W ERK-1/2 &4 744 9D MKP-1 &
A F7lol dlE] o}lFw FEgFS XA RN AEHOS=Z CLE+, INS-1 AlZ U] PKB ¥
elF-2a &4 24 A8 =3, Dexol 93 INS-1 AE A4S AAE D Y-S sty S

Fig.5 p-PKB

T-PKB

p-elF2a

T-elF2a

p-ERK-1
p-ERK-2

T-ERK-1
T-ERK-2

MKP-1

Actin

[ ]
=+

Dex (100 nM) -
CLE(10 pg/ml) - + .
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Fig. 5. INS-1 MIZO0l Dex ¥ CLEE &= &=
8 XA MEUMN HSBES =oAL, s
HIIHSoIRCE. Nitrocellulose membranel@ 2
blot2 AISHBIAHLCE.

L= 24 AM2E M2l o & 229 &
50 ugll HHEHEZ 10% PAGE gel Oll M

E0|™ SME 0I256t0 Western

S
=)

A
K
J
1o

t}. CLE9 7]E} INS-1 AlE =4 EZ tidl oF

AC)

a5 47 49

ZHZo|E ofFolfo Tefe & e AI[AE E9, 454 AlelEFRIQI IL-18, ¥
3 okE<l AEIEXEN(streptozotocin, STZ), ER stress F% E&< gAzZxz
(thapsigargin, TG), % @& N-T3} AAA] FY7tvte] Al (tunicamycin, TN) 1]
INS-1 Alzo] 54L& Yetdtes Aol & deiAd ok #A CLEZF Dex % INS-1 Al=Z
EA4TS BHEsl= A oy ThE INS-1 AHXEZ 54 2 QA M E ME RS 2ES
HElUl= A& golR7] f3] INS-1 Alxo] CLEE 1 A1t AAe 3 IL-18, STZ, TG, TN
= CLES ©5% v W¥&ste] 24 A AY Al IL-18, STZ, TG =& TN @5 Fod
INS-1 Al32e] AEEo] A By o CLE= IL-18, STZ, TG == TN f% INS-1 A
AEE AE T35 XA tHFigure 6A-D).




Fig. 6

(A) 100
80
60
40
20

0

(C) 100
80
60
40
20

0

Survival
(% of control)
Survival
(% of control)

IL-1B (1 ng/ml) - - * + TG (200 nM)
CLE (10 pg/ml) - - . + CLE (10 pg/ml)
{B) 100 (D) 100

80
60
40
20

0 0

STZ(5mM) o + o+ TN (1 pg/ml) . R
CLE(10pg/ml) -  + - + CLE(10pg/ml) - + - +

Fig. 6. INS-1 NMIZEON [L-18, STZ, TG, TN &= L= CLE2} Z&0oI 24 AlZH M2l & 222 M
o MEE HEE cell count AECZ 24 6IRULCH.

L= - -]
o o o

Survival
(% of control)
Survival
(% of control)

N
o

2}. Dexamethasone % T FHolA CLES &% A+ A+

(D) A3 ANz A &Y ATH AoldAFe] wsles 2 =2 & Aol7F fIUth Dex 2/
T= CLEE o83 dge] 358 Fo T (contro)d CLETS o] dHHF & AlFo] A
Aoz Frtsld o 53] CLETS controldel Hlste] AlF F7F € Aol dHHFE =T
I8y Dex T EFolAl controlel HIEl A R Ao|HFHZF a7t A dEEHh
CLE®} DexE W& Fo & T3 Dex ©x Fof 3 & 2ol & Ho|A] F3tHTable 1).

Body weight(g) Food intake(g/day)
Before” After” Before After”
Treatment treatment treatment treatment
control 281.8 301.5 96.0 83.0
CLE 283.0 306.5 93.0 99.0
Dex 290.8 229.0 99.0 35.0
Dex+ CLE 289.8 2333 93.0 33.0

*control (n = 4), CLE (n = 4), Dex (n =4), Dex+ CLE (n =4). **control (n = 4), CLE (h=4), Dex (n = 3),
Dex+CLE (n=2).

= 0
SOt HRULH 52 = 2 ZEZ MSH A0IEFES SHOIRUL.
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Fig.7

500
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m (/ =8~ Dex 1mglkg
100 =— Dex+CLE |
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(Minutes)
Fig. 7. BILIZOQIA Z2AA121 S22 =22 U <26t HAIE 2ol glucose (2 g/kg body weight)S =
2 LHOl =AIGIQICH. 0 & 30 / 60 / 120 & Al2ZtE 2 NelfA EHE Mol g2 SHGIUCH
(2D: 32 A & g€g H @ 80-120 mg/dL // B2 Al DEY Fo H2 1 140 mg/dLOl4}).

(2) 3= A dgAst a5 AF5S Al 54 W Gt AAE AAskaT. 4 7HEE 5
218 3 F S HAABIE A control# CLETY 35 A @92 A4 ¥ 80-120
mg/dLE YEIY o™ Dex® Dex®t CLEE 3 AHeEl$ ¥+ 200 mg/dLE 5 =
FAE YeEAY. B U Z glucosed FASIY 60 743 39 controld CLEY
HuAE 7153}, Dex®t Dex®t CLEE @7 AEd &+ 30 & Fo ddo] Hax
SEetdth Dexwto] 32 Aol AUE & FX&E =

APe o A= Dexar Bty B SAHEHE= As Qs (Figure 7).

(3) 719 A5, Aol AT, 2 9 Aot 85 24 T8 & 4 24¥s= To=2HE A
z2& Wo islete] 33 FEZE H&E(Hematoxylin&eosin) 94 2 A& tjd W x2
18t A (Immunohistochemistry, THCO)S &3l ##3tAth H&E 94 23E F3l A%
A2 islets FASHE AlXxe vBlud vl A7]9 F21 42 A& 7HA=

H] M3 (neuroendocrine celDEZ X LstA FAHY A € & AT controld CLE
9] islet®] @7V 49 WgteE A R AR YUERT AR Dexel 93 @71 =
A AF A= islet AlEe] =7]7F AA|= hypertrophy @73°] YERGTE Dex @5
2o 73 Hwste] Dex® CLE HE B9 HAE3~ islet ¥ isletA| £9] =77} Zro}

I

Aee & & AAH(Figure 6A). IHC Aol A% control?} CLE HE& FoFe 79
7259 islet 74 MEolA Aoz FAlEo] Q&Y Aol WSt HﬂEHﬂ 7} 90% o]
4e AL S & 5 JAT THY Dex DJ% Foe dizgo vla AdEd G
o] Mol o isleto| Al WIEIME7} 2R 5= H]So] wrol HolBZ jslet Y& :rL"é] = A
X 7hed HEAEZE dHH R EAeS & F AUk AT Dexot CLEE W& AT
2 Dex &5 EAF R islete] I717F 93 AEd G4 =39 ZF3F Ao BEFHIAJG
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CTL CLE Dex Dex+CLE

(B)

Fig. 8. &80 & SS0A & XS WO Wt SFS S 0/ Z 83l ol0 BRE M= Ade s
80|32z 2ZGIUCHA). £8 insulin IHCE Solff insulingMsS TSGR D 01 S0IFE22 2tF6HAUCHB)
(31: 2F x400 gz 2&#)

u}, Dexamethasone % Wx FHolA CLEY ddxw 7|2 A+ Ay

7t AP E ToERH AR 23S Hol gES Hol 2 EERWeE w2y A
=5 B43tAh. Controliol ®la| CLET 9] PKBT# A 14ksl7t A S718t 3 Dexw
< controlxtoll Hls] & ®W37F T Dex¢t CLEE &7 A2 & Dex @5 THT
PKBY] <14tslrt F7bskeh. 28]la total PKBY #&A-2 controld] Hl&| CLET oAl 743}t
RaL Dexw2 controlioll ®ls) & W3l7b gAY Dexot CLEE &7 AEd LollA = Dex
= ol Hlske JA PKBe| HdL2 Fastidtt. =3 CLE @EwolA Glut-49F Glut-29]
wuld Bdo] Frbsklal Dex ©ETAAE LSkt I8y Glut-49F Glut-2%
Dex+ CLE oAl wdo] Al F7tstaith. 182 CLEw= ERK-1/29 QI4HsIE S7HA17]
= Aol Yegton Dex @EFAA &AW ERK-1/29] 4ksl= Dex+ CLE #ollA 23 &
7bek o] HRIth. total ERK-1/29] #d 2 W37} gle A2 YEyt

Fig.9

N
C) [¥)
& ¢

Fig. 9. &80l 25 24 S20A HAE ZAE UM HHEZS ZEOIRUL. HHE =55 FsH 5 24 40 gl
CHHES MG St 222 SAME 0180t AAE SRS ASMOIRUCH. (F1D: ERK-1/20 PKB= HEX NIXE
M= CHHERIQI Glut-42F Glut-2= glucose transporter® glucose uptake?t FIEHOIA insulin 2H X=&9 Jls
£ JIXlI QUCH)
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HH%‘E% AER=IC XIE%Q(EPS)QI e 4.5£0.20g/L °ld Ott] AT

E¥E 5.50%0.20g/L 22 HAAT. A7AL AR B FS 5.85+0.15¢/LFFLE
G ORZN ATFEES 100%E 243
H PG A FE2EAAFEAAN A@dF A F o8 gEste] dT5XE 23 2453 =.

27154 45 2 E2TZ 14 GAE
In-vitro 24¥3}, In-vivo AlE8S 53 SASHSZE Fo3t dF7s 75S dFse 7s

A ASEEE 100% 2392

AFEHR EPSe @3 @iido] 247t 45%9F 34%= T4 % glycoprotein FE|E A0
¢F 120 kDa A=t} Sepharose CL-6BE o] &3ty £33 8 BIER Fr-I= EAF
o] ¢ 90 kDaZ mannose’} 83%, galactose (12.54%), glucose 4.10%)=Z T4E B
—glucanX OEFHFAS & F AT EPSt EFUFGAZ FAHFH B AFoa &g +
5 Yol & o AT ddA Y A AEFHENOE VSAHAYE A 848 55
3R RRE 100% 283 tty AT §h

3717 8 4%

CLD39 in vitro B-AIXE AA/RS a3 9D AHZoE f% s ERdA CLD39 %
SMA/AE E5s G20 FAlo B #A&71AE FHste AN EEE 100% S35
ool e g

A2d FHEOE VT AH e VA=

LAWY & AL D vy A47e) slel=
MR Wel glo] HHA oL MHA B ujH FHA AT
4 Fe 27 AFk e Ao Hol

o, QAE7} old 7]
A, 27k b7k 2=, 2
ol v AAAS AL, Bl
Jakel 7164 AR Hujshe

Aol Felsith =8 APAQ FPRGE FUH Tl FHE PlAATH BUS FTEE
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