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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.

m o 0w

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

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

2.

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 A g Zglo} FAletel ITS-58S5 rDNA AlH 2 B4 A

Al Ze]of gAelEl #55 1TS-5.8S rDNA AlE7d< g A3 Ceriporia lacerata FJ462746
I 92% ‘Este ASE YERT

>CR
CGGGTTGTAGCTGGCCTTTAACGAGGTATGTGCACGCCTGGCTCATCCACTCTCAACCTCTGTG
CACTTTATGTAAGAAACGGTGTAAGCCAGCTATTCATTAGTTGGTAATAAGCCTTTCTTATGT
TTACTACAAACGCTTCAGTTATAGAATGTTTACTGTGTATAACACAATTATATACAACTTTC
AGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGA
ATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCACTCCTTGGTATTCCGAGG
AGTATGCCTGTTTGAGTCTCATGGAATTCTCAACCCCTAAATTTTGTAATGAAGTTTATTGGG
CTTGGACTTGTAGGTTGTGTCGGCTTCTATTCAACTCCTCTGAAAA

b)

-] p— CR
9 i—Cen;mna lacerata FJ4B2746
— Oxyporus latemanginatus GUDBZ267
Perenniporia subacide FJAG2TE5

Ll

fipex lacteus FI441015
Leucophelinus iipicordes EUS18713
Manghetis patungensis EUS93552

54 100

a5 — Phietia albomelles LA3378
wol  ppiekis sibids LAIITT

Meruliopsis conum AYS86500

Gloeoporus taxicols AM231903

0.01
Figure 1. ITS-5.85 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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7h A e g3

o zRol HMAESL FAMA AA HlYA BFAY O E sucrose, lactose, glucose, fructose,
galactose 52 F Q23T CL A vjdA] &ado] mXes PGS LolRrux 7| EAn] o

glucose 3%E thAlste] T3 dads HA7bste] widsdtt. L 23, pHe & #H37)
N FFEG FFE glucose HZFTANA L FaEHE A2 YeRH £33 dARA S 2
o] & FFol WM e Al FAFHIUY. GlucoseE §EE(1~5%) 71t TA}
Aot EPS s SAHT A 3% 7HAE F5 EHOE FoAtrt I olFdde & W3
7F 9l Ao 2 YEY glucose?| 5= 3%7F H2 3ozt AA AT

(A)
7 60
é —+—pH
—8—Residual sugar 1 30 -
5L b ¢ £
C 4 40 £
be P
ol z
%_ ab ab 1l 35
a w
¥ T =
=
12 B
2 o
14
1L 1 10
n 1 1 1 1 0,
Lactose Sucrose Glucose Fructose Galactose
(B)

Fructose Gaiéctose

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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g 2 0.6 £
_ K (4]
= @
s g
S {04 8
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1 0.2

1 2 3 4 ]

Concentration of glucose (%)

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

(B) 6 18

My celium

=O=Exopolysaccharide 1.5
1.2

0.9

0.6

Mycerial biomass (gfL)
Exopolysaccharide {giL)

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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£ 2 =
o 3 2
o =
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w 07 =
2 {12 2
s @ =
= e
= 6 los 8
5 N -
= =]
= 4 s

{1 0.a 3
2
(1]

o 0.1 0.15 0.2 0.25
Concentration of MgS0O, (%)

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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3ARED 79 B J%A ATA
7}.CLD3(AM 2] 28] o} A etel AFAl vj o) o] A EE-4

D ELA A

Mo
Ao

2R3 =
(F4) CLD3¢} olg}eta &4 2t
Moisture content 5.02+0.06
pH 5.96+0.04
Total acidity (%) 1.47+0.04
Sugar content (%) 10.75+0.07
B-Glucan content (%,w/w) 29.16+1.58
Exopolysaccharide content (%) 5.10+0.81
Mycelium content (%) 8.60+0.10

Zbeet, & Zdir)e ¥ A4 B8 3 V8 FoE st ASEE
=31 U3 H;qg] ) A1 Q_uﬁg. =93} Hol-lﬂ-l_gi 2;35] H]—E.é—].o:] %q‘l_g] Ao] &
kol &37F et EEs AU

ol&, oHolAEolE, FEES Ve Z2
dagzelol= 7Hg3E805g, ol LobAEl ol 7}%%%%3%, Reg 1 4FEE 1508
ato] AlZE ARESEATE clEeolAH olH THEFEE 30ge & (koA H o B
=10:3:1)& o]&ste Ag7A Z§ IgutETH I (12x60cm™ ZAF, ASTMT773459)E 4
T TLCH ™o o8] 15709 $RES FS53gch BYE ARsl Fug FEHo T4
7 obd AAE 2Ast BxE 157 BHRe AFEASl YE o2 AU
I E F 39 7158 Rud EZL2 25-dihdroxybenzoic acid, protocatechualdehyde”}

AT

7}) 2,5-dihydroxybenzoic acid &&=2| £z

E3E T 684 EYES SN (EF Aol H o H ol E4E=5:3:11)S o] &34

A7t 28 FepulEIH 9 (1.5%12em, ASTM7734)2 Eelsta, HFHoz B 9 AA s
7] 93l TLC(A N &/ EF o & obA B o] Bl : oA EAF=5:4:1) o A1 Rf7} 0.58¢]

2 5-dihydroxybenzoic acid 7mg2 53321 EI-MASS 2 1H-NMR #2418 E3)
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2,5—-dihydroxybenzoic acido.Z &&3}H T}

COOH
OH

HO

1) protocatechualdehydes}3t&2] &2

95 T A 28ES EEH(EFA oAl H ol B o EAF=25:1:0.5)& ©] &3}

A 7hA Zy FepetEd# 9 (1.5%15em, ASTM7734) 2 E2lsta, HFHoz Feg 2 AHAs
7] 913l TLCCA N -&ull/EF Qo B olAlH| o] B o} M| EAF=5:4:1) ol A Rf7}F 0.52%
protocatechualdehyde 2mge& 5339 2™ EI-MASS ¥ 1H-NMR £42 53
protocatechualdehyde & %74 3} %4 t}.

CHO

OH

. A= EPSe &4 7= 1

(1) EPSS) @8h8/9m 4 33 9 BAF <)
EPSE 27 A7, @ud 7l5is) 24 AeE s gy 9 $3e 24 2% 9
FFe HA 3 288 opx . C
GPCE o] §3te] EPSe] BAFE 248 A3 o 120

HeRd) ma Aelol ofs) Rl

Table. Total carbohydrate and protein contents of EPS according to purification

Yield (%) Total carbohydrate Total protein

contents (%) contents (%)
EPS 1.22+0.03° 45.32+1.41°7 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 (50T, 30 min)
0129 | =rsssasaas EPS-Alcalase (50T, 60 min)
0.104
0.084
i
0.06+ Molecular weight of EPS (kDa) : 120

0.04

0.02

0.004

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 €AY

SDS-PAGEE sl FHEHoZ AAE EPSY EXAFY g/dwd sdgs dolr ),
Coomassie brilliant blue R-2503} concanavalin A-horseradish peroxidase WHO=Z
At A= oo ARG 2o AZA"E EPSE= Coomassie brilliant blue R-250%
A HS W AEAS EZHo] i FExd= ASE YEHEH o] ZyE BCA WHS
=3 od ke Aol fASFA T A-horseradish peroxidase WO 2 crudedt EPSe}t
22t JAAF EPS9 glycoprotein @4 3 ZA3}, EPSE A% AEA oid t49
glycoprotein®. & TA4H Ao E ¥t

Coomassieblue Glycoprotein
staining staining

kDa

170
130
100
70
29
40
35
25
12
10

M 1t 2@ PC NC| M 1t 2@ PC NC

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 &3 3l 7+44% &4

CLEXE A4t" EPSZ Sepharose CL-6B columng ©]&3ta AA AT 3 E(2.5
mL)S 343t BCA W& o]83ted @id 35, phenol-sulfuric acid HH-& o] 83}
T gdFS SAIY. AVA B8 E (Fr-1, Fr-10, Fr-IDe A& «<AHE oz =9}
2. 78 B8=< Fr-ISMS 32-51¥ FEOA EHAG. A7A EE EFoA
Ao wildo] HAEHAY. A7 ES ¥ F, Coomassie brilliant blue R-2509}
concanavalin A-horseradish peroxidase WHo =z AL JA3 Ay Fo HEQ Fr-II+

BE 9o FAEHJD ofe duido] EAdte Ao E YUERT Fr-Ive FA4AYSE
mannose (83.36%), galactose (12.54%), Z18]3 glucose 4.10%)E 3Ststa Yo
BExEe oF 90 kDaQl Ao 2 el
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EPS+ 93 dido] 237} 45%9F 34% = T4 ¥ glycoprotein FElZE EA&Fo] 2F 120 kDa
A=At} Sepharose CL-6BE o]&3ste] B3 FQ EIEQ Fr-I+ EA=Zo ¢F 90
kDaZ mannose”’} 83%=% TAE B-glucand H3FUS & AT}

4

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

tFr=|

I

0.3

0.2

Absorbance

0.1

Fraction No.

(B) Coomassieblue Glycoprotein
staining staining

kDa

170
130
100
70
55
40
35
25
15
10

4

—
p—
—
—
—
|
M

Fr-1 Fr-ll Fr-lll PC NC] M Fr-l1 Fr-ll Fr-ll PC NG

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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(A) o.200 |
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0.050 | l
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Minutes

(B) o

0.4

S

0.2

RI

0.1

0.0 ' - -

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

Figure. Molecular weight (A) and sugar composition (B) chromatogram of Fr-1II.

Table. Molecular weight and sugar composition of Fr-I

Parameter Fraction [I
(Fr-1I)
Molecular weight (kDa)’ 90
Mannose 83.36
Su.g.ar Galactose 12.54
composition (%)
Glucose 4.10

*Molecular weight was determined using GPC.
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(4) Fr-1I E&8E9 FT-IR spectrum FA}

AAHE EPSe 28715 ZAlaA FT-IRS 433, Fr-T9 IR 2HEHLS ol
g zel ok Fr-I A~FME"S anomeric F& (950-770 cm™H)Ql 805 cm lolA
FTIY9rt eI o] A2 mannose’t EAstE Ayet FFHHET B ARY EAlE 897
cm ol A FFFYGvE et =3 C=0 E dddiel 1,606 cm elA FHEA 59
FFI9urt Uetstn oA 784 1F°l hydrogen EEVF EA%Th =3 C-H A&
gdoiel 2,932 cm'e 3,285 cm M E F5Ulyl AR JlREIo|=HolE ol
A5 Qe AR FFAT. F23 FA Tdeo] M=Es 1,019 cm 2 YERSTH

100
P
o
92 v 2932.98

88

3285.81
84

80 | 1405.06

- 1606.56  1330.51 R
1240.18 \

72 114421

897.48

% Transmittance

68

£ 1073.18

i 1019.34
52

4000 3300 3600 3400 3200 3000 2300 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400
Wavenumber (cm-1)

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

(5) Fr-11¢] C-NMR spectrum ZFA

Fr-¢ BC-NMR 2=#HE®LS oy 83 2. F8& A19L anomeric FE2
100.4-104.6 & 94-98.8 ppme F 37} el o4& 272 B-D-mannopyranosyld
a—galactopyranosyl *7] Q1 Ao 2 YEelT}

Wi “NIW\MJJMJW

T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O ppm

Figure. “C-NMR spectrum of Fr-II produced by submerged culture of CL.

_26_



o g9 7]

off

3 AT

EPS= d&=d Aol f=¥ 3T3-L1 AWAEA A4kstd IR-B, PISK, Akt 2 AMPK w2
o] W& o] Z7IAIZIAL GLUT4S] mRNA &3S J7IA S 24 PI3K-Akt pathway =4S 3 GLUT4
o] AlZuto 29] o]FS ZXAA glucose uptakeE F7HA71E Ao 2 UETH EPSE 28 9w
BRIl db/db vH-2=0l 653t AT FAsIHS wl EFo] fFolHoE HAHJT AT HdsH ¥
Z AA FFo] I IFRT A= Aoz yeldth. PSS Foe 8% <&, Cpeptide,
leptin®] 55 I7MAA d&€d AFHAES MAA7IT AZY B-AEY A& vlE 71 2
a-MZW glucagon® HIEE AFHOZ sl HAS HEste TS st o2 YeEyTG, =
gk EPSe] FAA7} dp/db w220 HER IS A QIEd AEd Dol HX= ks ZARE A3
EPSE IR, IRS9 ¢I4k3l= =31 PI3K-Akt pathway @ AMPKS] EAEE 53 GLUT4S] A ZEuto 29
o]5S ZRAA glucose uptake F7F0 F&EFS v+ Aoz Yelgth. webA Alg]Egjo} 2hA|
Zrel WAl AA wikE 9 EPSy= in-vitroS} in—vivo (SIZ f %= R4, db/db RE) A3S 53
ddn A4S 7= AoE RIS

DAY G =/f% o5 &

i)

g o8% FFu B

it
o
o
N
4

12712 o] A AIZ1 B4 RatdF+3)e &5 A @9 AT tha, Alx% CLD3 F=+&
< A7 g4A 4 ARAA EEE e F 200mg/kge] TEVF HEE FRHTE 34N
D ANEE ZF wEE OA vy 4 FAFFEA S old, tixTde A AETE 5F
o2 B4t a8, xS AYS g2 oA 40% v =TS 2g/kg bw F
=2 ATET T 22 30, 60, 90, 1208 vFH o P AL FLASE B
Atk 2+ A-e] 89 SR E A4St 933U AdS ek, 28 e Y
250

a0 —e— Control

T 200 | —m—Glucose

g’ G+70% EtOH

o 150 |

(7]

9

3 100 }

o

T

S sof
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0
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AE FES H A Fo] 140+3.2g¢] Sprague-DawleyAd +H VHEA], Zt é_lﬁé,:rLU}E} 8ulg
A F 24vtElE FYste AUE 23+£2C, 5% 60+5%, W7 1241318 S x4 3
SA A7 el A Fol A FU3 Iuk wigtA S (Purina Co., Korea)Z 153F Oﬂﬂ AbSe & 25
T AFE AANEAT AFAER ALY B fde A g AZE AdYHo R aIAzIth
%l Streptozotocin; STZ(Sigma Chemical Co., St. Louis, MO, USA)-& 0.0IM citrate4t
D)ol & A A 60mglkge H4 W= FASIH. Sar EHL2 STZ Fo 24430 & &
Mo 2HE AFste] FEA FFo] 200mg/dL ©]F] FES AP A

U glol B HolE FFW AYUNEZNOT T FBF Fg2o)2

o
>
ol

200mg/kge] F=2 FMste] AT %
=zl
)

o3t Fx 2HDM-70% EtOH)e] 3Foz EE39T)
rE %%oﬂ 1'418}04 STZ &4 WA &%

Aol 18], STZ T 3¢} A| %3} ceriporia lacerata &

d AFs AT T, A AlolA HE w1
34 o 4%*«] 2olE FEetal Y Z2 ARt AR [ S, dd Ht o] 4
# #H(g/day)S AFE3FA T

Table . Biochemical properties

= =77 Ab® el = o

Sl A S (glra) Z7}2K(g/day) A e glday) | T HAEE
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
DM-70% EtOH | 298.10-+14.04 2.04+0.22 29.16+0.08 0.07

STZZ 9 438 Aol AxF CLDIS ATFISHAA 270 ART S8 AF WsE
817] table o Uehsith BAZNOE Azl weh Aol A&How
GO A5 STZel 93 JFoz AFol Aastgth  FH, Fmx TEOM-70%
EtOH)e| 4= A Zo] @*P?EE}—E dasigon, DMZl MalE Ee AL HAGSIZ
Soli A% el p-AE B 18 Gust fusel Aed 44 pE
M oAbl ofF oUA A RES AT B FFS Foh B
2 B2DM-T0% EtOH)S] 9 @ #8F FF2NO ms) AF 2
22 WU oEe FEES H/IE AL thh AMF ] AT FAHE Ao 3 D}
=3 B 1Y HoldAFe tETel Mkl Y APFOM DM-0% EtOHNH F718 1
BT, ol 9ol Al T, thi, el Asel Ao otk ¥ AGelM 33
ZNOl sl Fx AFFOM, DM-70% EIOH?] 4jo] A @o] BeoE E7atm A%<l
A %727} ebe

7 #go] A3}
Ao ATl N E i

o FlO oﬁL oy
o

P~ mz
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Fold value

0 100 500 0 100 500

Basal —insulin (-) insulin (+)
Concentration of EPS (ug/mL)

Figure . Effect of EPS on glucose uptake in 3T3-L1 adipocyte. Each value i1s the
mean®*SE (n=>=3). T p<.05 vs. without EPS (basal-insulin (-)) and *, #* p<.05, .01 vs.
without EPS (basal-insulin (+)).

(W) EPS7} €™ Aad g nx= 93

EPS7F €8 AzdAde vX= 9SS ZASA, IR, PISK, Akte] 48 92"
EHoE SASIAY. AP =E, e o3 A=o2 IR- B ( Tyr 1345 ), Akt
(SER 473 )2 14talrt 715 2 A PISKE] 4= F71= A0 EPSE IR- B ( Tyr
1345 ), Akt (SER 473 ) 14Fs) ¢} PI3Ke] &4 S B FXIA7& AL 2 eyt

olgd AzAGLe Aded S84 ME W B unit EJZA 719l autophophorylation©]
dojubal PIBK &A43t F, IRS- 1 2 PI3KS &tF o Akte] QI4ksts &9 AEH ol
dojup= Ao 2 Ry ot E=Z Akt IAEE =Y F9 #Ed GLUT49 olF
2 W3S ZZA7)EH real time RT-PCRE 53 &<ld A3} EPSE GLUT4Y
771 Ao E UEyth deste] AEgo g ol d GLUT4S T3 S71E <l
F7F SR Ao 2 eyt =3 EPSe AHEE F4 ded AHel %t =
Ao A FEgEHOE AMPKY TdS I7/HMA7IE AS=2Z Yeigt. AMPKE A
ilE AAS At Az oyA dElEs FUFAA AE 4 9 X529
Ab538te] A AAbs FFAT= 98-S @

ol¥gt A= EPS& AMPKE <14ks} PI3K-Akte] &4 =4, Aoz xxd
Z7MAA dEd AFAL MAANE 237 A= Aoz Yehyt

4 oE X Koz
ofy rx oot b1 gk
o . ox oft o o

Elo{v
ol
il
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Phospho-RB : - — |
R[N g W -
= 0.6 *
w
cE Tt
EE 0.4
@ x
=y 1
2w 02 I
=
13
[} i
EPS (ug/mL) 0 0 10 100
Insulin - + + +
Phospho-Akt
Akt
4.5
=
2w
8« 3¢
C =
g
@ =T
= o
Bs 5
=
13
D 1
EPS (ug/mL) 0 10 100
Insulin - + + ¥

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
*  #x wxk p< 05, .01, .001 vs. without EPS.
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Phospho-PIK | WIS S sl s
5 15 -
23 s
e 1
E¥
g I
>0
gL 05
o @

x
0 L
EPS (ug/mL) 0 0 10 100
Insulin . + + +

Phospho-ANPK | s SHINL - "

ANPK| e S e

1.5

H

0.5 +

Relative intensity
of pAMP KIAMPK

0
EPS (ug/mL) 0 10 100

Insulin - + + +

=

Figure. Effect of EPS on p-PI3K and p—AMPK protein expression in 3T3-L1 adipocyte. Each
value is the mean=SE (n=3). T 1, T T 1T p<.01, .001 vs. without EPS and insulin and
* owk  owxk p< 05, .01, .001 vs. without EPS.

’
kkE
*%
0 I I I 1 1
0 10 100

(X}

SLC2A4(GLUT4)

-

EPS [(ug/mL) 0 1000

Insulin - + + 5 +

Figure. Effect of EPS on GLUT4 expression in 3T3-L1 adipocyte. Each value is the
mean+SE (n=3). Tt 1 p<.001 vs. without EPS and insulin and #%, ss% p<.01, .001 vs.
without EPS.
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(2) C57BL/KsJ-db/db miceE ©|&3 EPS

b AR 55 AHF WE

Z 308l db/db miceE ABAAT(n=6), &
A IF0=6)22 FFAY} s 3
&L AR & AFEA AHAHASES st

IS AR 55 A =& AL=Z Yegt. AT 158
AP7E T ALH o7 FUhetE A2 UE

15m=6), dx1Fol EPSE F=H

k-2 A AP7IZE
P gt Al vls) =
of it

Z Aol HolA &

Bl

60

—=NC ~DM-EXO150
= DI-EXO300 ke DM-ME T300 T
—&=-0M it

Tt

Body weight (g)

10

0 7 14 21 28 35 42

Time (Days)
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 T 1 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-EXO150, 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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(W) do] H3}

& AN 8% 2ETY TEE WF ST 2Vlde RE I v R
150 mg/dL)& #Ast7F EPS A3 7 o] F7E MY Frlste AdFS HAT EPS
£ 15(DM-EXO150, DM-EX0300)& 3FAFEH TG ilFel Hlsl ddo] @& Zo=

eyt EPS A3 4294 NC1E& 164, DMI1ES 594, DM-EXO1508 498,
DM-EX0300& 436 Zgla2 DM-MET3001F2 351 mg/dLel 3 FXE Yepfdch
FaaE5e dgo] ALEHow ZUEAT EPSE Fo3 158 dnaFd Hs] d9o)
A &H 02 Grolx = ZOoZE YEMRTE

700
=4=NC
600 - _g-DM
DM-EXO150

300 v o DMEXO300
e DM-ME T3 00

=¥
=
=
E
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o
= 300
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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 mean*SE. T, T T 1T p<.05, .001 vs. NC. #, =xx p<.05,
.001 vs. DM (n=6 for each group).

(xh) OGTT

EPSAH# 65 %o A7WdeS SASAH. 5709 IFS vwhs2oA 1 g glucose/kg
body weight®] FEZ glucoseE ATFAsIATH EPS T DMIFe| w3 HAHo=E
X5 FEUF WopAlE AoE UEWT BE OF5S A7 Fo F 30&TH 890
d38l AEEAR I & AAB] A 60% Fo xr] 89 FEF vlsdFo
DMI1&9] #Hls) DMEXO-1503% DMEXO-30071&<& dgo] Ztzt 16, 18% ZA3ith
olge ZAI=E Eu EPSt Y FFES daAVI EET UYAS IVMTIE A=
F=H0.
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750
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0 3 60 % 120

Time (min)
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. *, =% #xx p<.05, .01, .001
vs. DM (n=6 for each group).

(2hH &7 FA

A EH FedFA 655 EPSE A
gazol mla] HgL A% J
Aog Uyt EPSS FoIFe 7t AR, HFdE

W
ok
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>,

_I>i
>,

2 ke Fx qglor, =
Aupsh 2 Are] FAZE DMAEC Hls) Awe gad Aoz veyt odd Azz
Wol EPSE db/db Bk vz mEA A% AW ZHe] HE EFE UEidT

Az,

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

Grouns 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 0.434+0.17
DM 2.89+0.041TT 0.41£0.06'" 0.04+0.02 0.82+0.171TT 2.34+0.2871T
DM'%XOIS 2.50+0.29 0.39+0.05 0.06+0.03 0.63+0.02" 2.48+0.14
DM'F;)XO” 2.65+0.05 0.40+0.04 0.05+0.02 0.55+0.06" 2.55+0.15
DM'BSEBO 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-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. T 1+ T p<.001 vs. NC.
xoxx oxxk p< 05, .01, .001 vs. DM (n=6 for each group).

(WP ALT and AST 5%

EPS A 6F T dpdb vH929 b £ BEE ALTS AST EFS ZH3MH
A B gkt ALTS ASTE DM-EXO0300 g4 EPS 2Jolo] o&] DMIERTE ¢F 259
14% 2 dA3] ZFiEHe Aoz Yeytt

Table. Concentration of ALT and AST levels in C57BL/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+10.0411T 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 1 p<.001 vs. NC. s, sx sxx p<. 05, .01, .001
vs. DM (n=6 for each group).
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ol&dl AIAL A Y TG o] H1 HDL-CE ko] w1 LDL-C o] o A
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DMIEOlA ef2uAd = =AW EPS Fo OFA fFodoz aste 02 YeEth
EPS o OFdA= AFTS IA W A7A &3 28 % Tdox " Ad FES
HaAgle BEdold s drAldTh

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 (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™T 107.69+6.40T1T 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 meantSE. T, T T 1T p<.05, .001 vs. NC. *, =% p<.05, .01 vs.
DM (n=6 for each group).

(o}) A insulin, C-peptide ¥ leptin &%

EPSE 658 db/db vig-2=d TG & @A <<sd, C-peptie, ¥ FEE
ARt @ QA+Ed, C-peptides}t Ele] F=7F EPS o I&F9A EPS o &%=

ozt @S BolAE Aoz et

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 20.33+3.72
DM 10.04+0.51"1T 135.14+13.40" 1T 454.44429.9211T
DM-EXO 150 12.74+0.96" 146.65+10.92 434.70+26.11
DM-EXO 300 13.71+0.87"" 186.77+5.11°" 550.15+29.95"
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 T p<.001 vs. NC. *, =% s#%x p<.05, .01, .001
vs. DM (n=6 for each group).
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EPSES 6F 2o zt3 FH &S hematoxylin and eosin (H&E)EA & Z
#HaAs AT EPS F9 OFNAE F A& drope] DM IFXEY TH4AstE o2 yEr
53] DM-EX0300914 A& =2 FFo] w$ 2yt 1 Ad 22 ded A3
AFREE TAHTY o2 {FYAWAY &3S FVHANA T AE FEE FIUHA
dglo] "Ag =3 AL T IFol AFIAFETG BYo] EARAd AS=E Yeyth
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fr o ki odo
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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-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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Immunohistochemical photomicrograph of liver and pancreas in C57BL/KsJ-db/db

normal

control;

mice fed diets supplemented with EPS. NC, 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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Figure. Effect of EPS on the protein (p~IR and p-PI3K) expressions in skeletal muscle
of C57BL/KsJ-db/dp 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 1 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
meantSE were shown. T T 1T p<.001 vs. NC. =%, =#%x p<.01, .00l 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*tSE were shown. T 1, T 1T 71 p<.01, .001 vs. NC. #, =%  =xx p< 05, .01, .001 vs.
DM (n=6 for each group).
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47127t AT+2 39
7F. CLD3 3] exopolysaccharide®] B-A¥ AA/RHS &% &4 A7 Ay

(1) INS-1 Al=Zell Dex g Al INS-1 Alzo] HEE] o 50% #4HAF(Fig. 1). L2ut
5 B+ 10 ug/mle] == exopolysaccharideE A& Al Dexoll 23 INS-1 A|ZZAHAME
NEFE ZFHA)ol =A Z}Zt%% gest9S. 13 50 ug/ml exopolysaccharide #E A
Dexol 2]3F INS-1 AlZEAo] IthE VEIGS 213 9S. A28 02 exopolysaccharide
(10 ug/mD+= Dexe©ll &% INS-1 AlZ ZAS JAste G55 7HAL USs s+

Fig.1
g 100 }
3 80t
ZE o
= C L
3 8
Le 40}
32
o 21}
0
Dex (100 nM) e 5 + O+ o+ +
CLE (ng/ml) - 5 - 5 10 50

Fig. 1. INS-1 AMIZZOll Dex & CLE (CLD3 $cH exopolysaccharide, CLE)E ©S Ls E&06IH 24 A2t
HelStACH, O = 220 alg ZAHUA A0tJU= HE2l =2 trypan bleu &M (=)
Ol ZUA 2E AEGIHCHE D :Dex & CLEDF Xelotkl 22 ZAHOAS MEME =2 100%2 E8).

j=4 —
10 ug/ml CLEE 2] Al Dexol 2|3 INS-1 MEXFS0o] A AL S og T 9A91—8—. B
o7 exopolysaccharide (10 ug/mDE Dexol 23k INS-1 AZE=LS Assles a5 7}

A3 9L seolsly

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

Fig. 2. INS-1 AMIZ0ll Dex & CLES ©= L= E8old 24 A2t Melot¥ L. 0 & 229 A0 H
2l NIZESl & DNAE =22l & 1% agarose gel0l HIIESSHACH. SM, DNA size marker. (&E1D: MNZE
8 DNA 223 a2 20l ME=E =2 HIEZ apoptotic NIXE2 2% &).
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. CLES] B-MZ AA/Es 2472 A3 A

(1) INS-1 M=ol Dex g Al @¥A 3FA 2HAA PERK % elF-2a9] phosphorylation
(2123 o] =719 2139 S (Fig. 3). PERK 9 elF-2a phosphorylation (¢14+3}) Z7}=
global ©@#A A ARt FHHo] As. ¢, INS-1 AHZH INS-1 AHE Y
pro—caspase-9, PARP, ¥ ATF6 (ER stress &d @@j@d)o] @d == S4o= & W7}
dojypx] S-S oS, 2E2H 07 Dexol 23 INS-1 ME EA o A Uy o
24 84 A= a3 #A-Ho] 93 pro-caspase-9 % ER stress AZE #HHo| oS &
QA=

Fig.3

N 0 L

© I -

p-elF2a

ATF6

Actin

Fig. 3. INS-1 MIZZOll DexS AlZt2 Z2l5t0 XM2lotRACH. 0 & 220l M TH MENA SHES FE0ISC.
CHOHEl S 2 e & 2 50 ugll SHEHZEZ 10% PAGE gel A &IIFSSHRUCEH. Nitrocel lulose membranelE ™
Jlols & 222l S0I& sME 0/=25t0 Western blot2 AIHoIUCH. (F1D: Actin SHEHES SBHE |oading
control 2 AIZ2EAS).

(2) INS-1 M=o Dex A2 A ERK-1/2 2 PKBe &4 749} 37 MKP-1 wulz =3
o] Z71E& 32139 S (Fig. 4). 22X 02 Dexol| 93 INS-1 ME =4 §20S ERK-1/2
2 PKBY A 74, MKP-1 @z 2 =71e) #do] 9SS YEMUS.

Fig. 4 p-ERK-1/2
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p-PKB
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2240 AlE TAH MZEWA SHHEZS =&
& |
22to] E0|& EHME 0I=0t0H Western blotS Alg
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al
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ol
JIASotALCE. Nitrocel lulose membrane@ &
HEIRACH. (&1 ERK-1/2, PKB= UHEZE NXE M=

2 =
rz

_45_



(3) CLEE Dex A" INS-1 AlZ U PKB &4 & 2 elF-2a &4 715 A JAs
Ae(Fig. 5). 18U CLEE Dex A&® INS-1 AlZ W ERK-1/2 &4 74 @ MKP-1 &
A FTtell s obF¥ FEFS HAA REAs. AEHOE CLEw, INS-1 A2 W PKB 9
elF-2a &4 =4 282 =3, Dexol 23 INS-1 A EAS AAsy Y-S FUAsAS.

Fig.5

p-PKB

T-PKB

p-elF2a
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p-ERK-1
p-ERK-2

T-ERK-1
T-ERK-2

MKP-1

Actin

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

+ +

Fig. 5. INS-1 MIZO0l Dex ¥ CLEE ©S = E&0l0H 8 = 24 A2t Melot¥Lh, 0 & 229 Al
s A MEA SHHES FESIQUCH. HHE s 8 & F 2F 50 ugll SHHEAIZS 10% PAGE gel Ol A
MIILE =oAL, Nitrocellulose membrane@ 2 &I|0lS F 229l E0|& SHME 01260 Western

blotS AI&oHRULH.

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

AC)

i A7 2%

ZHZo|E ofFolgo Tt &2 e A[AE Y, 954 Aol BRI IL-18,
T FEQ 2EIEXE(streptozotocin, STZ), ER stress &% =2 w4
(thapsigargin, TG), ¥ @#WaA N-©3} dAAJA FyY7teto]lil(tunicamycin, TN) 5]
INS-1 AlxZe F4& Yetiits Aol 2 4¥A dv. A CLEZF Dex fr= INS-1 Al
E4TE BEteE A ofyd g2 INS-1 AZ 54 f2 A& dsiA= A Bs 288
UeUl= A& golR7] 93] INS-1 Alxo] CLEE 1 A1 AAe 3 IL-18, STZ, TG, TN
EE CLEE 95 =& W85t 24 A Al Al IL-18, STZ, TG =& TN @5 Fo3
INS-1 Al32e] AEEo] A By o CLE= IL-18, STZ, TG == TN % INS-1 AE
NES FAE ATEA R A (Figure 6A-D).

i oft
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Fig. 6
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2}. Dexamethasone % Yk FHolA CLEY &% A+ A+

(D) A Az A s=o] AT HeldHge] e 4 T2 2 2o/t /It Dex 3/
EE CLEE ol &3 d3c] F89 Fo tlx(contro)¥ CLET2 HoldH & & ATl A
dHo2 Fstlon —Ol CLEZ 2 controlol HIgte AT F7F B HoldHFE ST
a8y Dex T EFlA controlol Wl AT 2 AolHHF HavE 24 YERH.
CLES DexE ¥& Fo & ET Dex &5 Fof &3 Z Aol & HolA| Fdth(Table 1).

fo 401'

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 2898 233.3 93.0 33.0

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

oI 7 Dex 1 mg/kg & =& W FA SAI0 CLE 0.

= CLE
Sob oLt 52 B 2 P2 MBD A0ISHTS SHOAL.

—/ -/ O



Fig.7
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2 LHOIl =AIGIQICEH. 1 5= 30 / 60 / 120 & AlI2ZtEZ2 N2lNA EHS MFcH g2 SHOIULH
(B0 5 Al & g4 &2 : 80-120 mg/dL // 85 Al DY Fo Y : 140 mg/dLOlA).

cy 338t 85 AE5S A8 54 Hl 378 AAE AN 4 FEE &
218 3 H gd9S AAEIE A3 controld CLETS &8 Al d-& A W92l 80-120
mg/dLE YEd 2 Dex$t Dexet CLEE &4 A2d &2 200 mg/dLE 70\—_‘,:_
FXE YeRRAT 27 W Z glucoseE FASHS 6 6|
HuXE 712393, Dexe} Dex® CLEE &7 A
SE3ATE Dexwrd 92 AlZto] AYUE 2 X4
A3 79 §FFAE Dexaw Bt B SAHEHE AS §

’2%7]94 A, Aol A= 2 99 43t 85 243 T5 & 4 49
H o] islete] 3} Xé_‘?_g H&E(Hematoxylin&eosin) &4}

A (Immunohistochemistry, IHC)S F3] #&3st9 . H&E
k2 isletS 73t AEZE vlnE H=g 379 T2 FL Al
H] M| 3E(neuroendocrine celD)EZ X UsHA TAE JS & F 2)\91‘:}. control ¥
o] islete] A7y o] WSl A ¥ AR UBRT A9 Dexoll o &7}
HAe A GAZT2 islet MELY Z7|7F AA = hypertrophy @7¢°] YERGT Dex T
Fo 73 v Dex®t CLE WM& FAT FA=F2E islet B isletH|ZS] A7]7F 2ot
= & 7 AJF(Figure 6A). IHC AH9o H9ol% controld}t CLE W& FoATS A9
RS islet 74 AEodA Aoz AAE o] Qlegd M §Egsh= WEAIZ7F 90% ©]
e AL AS & F AU DY Dex ©@E FH TS Uizl vl dEd G
o] @ojH o isletoll A WIERAET} 2}A] }b H|&o] Yol Ro|B & jglet YFEE FA = Al
7hed WEAZE AU oR 2ASS 4 5 AU, A% Dexs} CLEi BE T
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Fig. 8
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Ral Dexw2 controlioll ®la) & W3l7b glAT Dexot CLEE &7 A &3 LolA = Dex
9= ol Bliste] MA PKBO| 2de s =3 CLE 953olA Glut-49F Glut-29¢]
wd o] FUbEAl Dex @ETolMe Aaskith I8y Glut-49F Glut-2+=
Dex+CLE ol H¢] wdlo] thal Z7kstdth. delm CLEE ERK-1/29] Q1484E %7447
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A1Ad AFEE 9 Frlorde A3 dFNdERe] G
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T¥E 5.50+0.20g/L o2 AASAT. A7AIA AxEH YA TFS 5.85+0.15g/LFFELE
FENHezA AFEEY 100%E SA8HAH.
I Al FEAANGEANA AT AA F o]& gEst AT7EXE 23 248U+

27154 dF5 2 4% 49 28
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