Polymer(Korea), Vol. 38, No. 2, pp. 164-170 ISSN 0379-153X(Print)
http://dx.doi.org/10.7317/pk.2014.38.2.164 ISSN 2234-8077(Online)

A IEATL gieE =EO

1
»o
ic]

b
>
]
of
=
El
&
N

2 oln|elF=}, =72 st o) 2l gl of | A T Y A3 9|7}
4, 20139 109 23 4, 20139 11€ 64 AH)

Comparison between Poly(lactic-co-glycolic acid) Films Contained Natural Polymers
on Adhesion and Proliferation of Schwann Cells

Hyun Ah Ko, Ji Eun Jang, Hyeongseok Kim, Chan Hum Park*, Soon Yong Kwon**,
Jin Wha Chung**', and Gilson Khang'

Dept. of BIN Fusion Tech., and Dept. of Polymer-Nano Sci. & Tech. and Polymer BIN Research Center,
Chonbuk National University, 567 Deokjin, Jeonju, Chonbuk 561-756, Korea
*Dept. of Otorhinolaryngology-Head and Neck Surgery, Chuncheon Sacred Heart Hospital, College of Medicine,
Hallym University, 1-1 Okcheon, Chuncheon, Gangwon 200-702, Korea
**Dept. of Orthopedic Surgery, Yeouido St. Mary's Hospital, Catholic University of Korea,
62 Yeouido-dong, Yeongdeungpo-gu, Seoul 150-896, Korea
(Received September 17, 2013; Revised October 23, 2013; Accepted November 6, 2013)

E5: B dyare AA8AMED FHRAIESC)] 219 7P gt AAANZRE A7t gefeol= Fe|Ego]
= FSIA(PLGA) 2|2t ¥ (demineralized bone particle, DBP), £~ 21512 %] (small intestine submucosa,
SIS), Z8]aL AAE 717} 20% 7k, §v) SO Zhzke] WES AR, SCHES] Fa 48 gkl
s17] $18 MTT, SEM ZZ]3Z RT-PCR 42 AAJsIATh 3 &9 3144S sy $I8) H&54e =495t
Aok 4 A3, PLGA/DBP 20% ZE°A £ J58S Blon, sCo| 733 F2 50| the 2o Hls| =7
71 AS 1% 4= At Wt PLGA/DBP 52 T34 ASE 88 F JS A2 AlgH.

i

Abstract: This study was designed to find an appropriate biomaterial to proliferate Schwann cell (SC). Poly(lactic-co-
glycolic acid) (PLGA) films mixed with demineralized bone particle (DBP), small intestine submucosa (SIS), and silk
were fabricated by a solvent casting method. Analysis of MTT, SEM and RT-PCR were performed to confirm adhesion
and proliferation of SC. Contact angle of films was assayed for hydrophilicity of films. We confirmed that PLGA/DBP
20% film showed higher hydrophilicity, promoted adhesion and proliferation of SC than other films. It was concluded
that PLGA/DBP film can be applied for the scaffold biomaterials for the regeneration of central nerve system.

Keywords: schwann cell, demineralized bone particle (DBP), small intestine submucosa (SIS), silk, PLGA hybridized

film.
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a3t} weha o] Ao e A ddF oz 2
sh= SCe 54 nigoz B Ayde] HaH Sceo| §-3)
I F2] AF-EA AHeH €23} I (demineralized
bone particle, DBP), 2375256122 (small intestinal submucosa,
SIS) 12]aL AAe] AYARNEEE o8s BEL ol 8sl] 1
T 7P T2 AlE FA S2E dotr At APE I

WA gElol= FEFEtol= FF A poly(lactic-co-
glycolic acid)(PLGA)= A 21343, Awsld= 7Fsde] -
T H)= AFRERPEA O] SRS e BAAES] A
AZA, GFAE -8 "ol a7 2AE 2
T o] Uk SRRl 27] AlEe] F-ztel w7t e
2 AEE grkee] vAs) whlde] 33 55 el
WS NAslele WHOR AlE 3] ggte At g8
slcho® bl ol2f gk PLGAS] A 7R staal & A
TElS PLGA, DBP, SIS 783 A3 E o]83} PLGAS}
ANEE el wet sCo] FAt S4E ATtsie] ARE 7t
& T2 TS Folglth

DBP= Al 315 A4=38h= 521 BMPs(bone morpho-
genic proteins)S -3t 101,010 AR T} AW A
of TAAR IS FH AWM E S FHATIAL 4]
73 E fregth ! o2k AR AR BHE FE
AEolA] X3iE PLGAS| DBPE #7135k shahd FEollA]
SCe] F-213) Z2)of] el 71z A A3, DBPY] dHEo] 10
7 20%%1 FEoNA e AHE Aol 53] 39A
7R ] F2es #EAst A 20%2] el 7 = A
= YepAITh

SISE 90% o<l 2l 1, 12 =] 9, Zef
1978 R0 R i S8l = Eg Al 7]
60~90% Aroln FEjslotv =gl JH2EE, &y
d, AR} T ofe] AlelETRRIC] EAfste] Al X
T2 2 58 A T o] AT R {83t
A &8 5 Uk B AFELE V)2 AFE T3 SIS Y
Al SCe] Al o] 103 20%7t 71 A jet E3HE
S =1 53] 20%4] FEollA4 SCol mRNA 2w
7t @A 8] =4 e

Aas Tl STt 97% ol el Ao T A

Z3tE]o] e A A A AlgAle

A A thA M ES} WS RAolA FLIARIAR] TNF-a
AN dSERge] wreo] WAtk Bgk AkAol o
FIpdo] st MEe] S AR AL A vE 9l
T}2 o] AAE o]gate] £ AHlA PLGA/AAS] §F
B IS Axste] SCo| FA 25 ERIg A3, o
AN A=) ggo) 102 20%7} 71 S5 YERg T

SEAIEE, SCoF -2 AAAEZ= v Fg Aol F7HR1 &
L2l Al(PLL) IS 8l mi S sloF & == viek =1

o] Ttk g o] Tk

o
o0 fo

A TRA} G Seols FeFTols FEHA BN uEe] Rt 34 A% vwgrt 165

wpe] SCO| At F49 2 WEsh= A4 A
SR glopiE ofd Be Al Washh A9 9T 2

ol

HE 7 2ol WE G BEIA scel B 34
o g B G RohAAh AT, o] ARSAME
SC7F FAs100 g AAd AlRE A $lg 74
Q1 477t Basit. webd o AT MY ATES Ed)
= A P Sk FEH T 20% BELS Az
of 7 BEIM SCO WA} FHe BAFOEH SO A
Aai1o) 1y S5 ARE Flsaa sl

sCel 3wt 240 713 AP BEL ] 9 BB
QTS =48] BEe] PLGAS} Anrte] AR AE
o 3t} 22 Alole] S Uolusta, WIS Z4e
A 27 $ae] JRL T AR B 4L 29l

s}, T8 MTT(3-(4,5-dimethylthiazol-2-y1)-2, 5-diphenyl-
tetrazolium bromide, a yellow tetrazole)E 53l A2 #-2t
I S21ES =74, SEM(scanning electron microscope)s &
3 sce] RERXE FFstL AEe] FHFC] FAEEA
£ RT-PCRZ Fall Lottt

Al
=

ot

Alef 2 ME. PLGAEEI= /Aol Eete|= &H] 75/25,
Resomer® RG756, Boehringer Ingelheim Chem. Co. Ltd.,
Germany)= - E2F2F0] 90000 g/mole?! & AHE-3IATH
Methylene chloride(MC, Tedia Co. Inc., USA) & ©]9]2] &
= 3}eeFEH 7189 = HPLC(high performance liquid
chromatography) 5&2 A3t

SCe| 22| ¥ iR, SCo| Mi¥ W T ksl 491

ste] Qa8 (PBS)O] BAUE HEZFHAl H1aL 4
92 HAWATE AR F | mmE ZA ZEbA wjgo)
AN HAEZ 8710l &4 FAUTE 3ol gk HA wj Y
S WAL 790l gk WA N2 872 AARAES &

FHA 53 Fob v Al E iAo 2E 10% $E
o}& 4 (FBS, Gibco) F A A1(100 univmL 3 Y4 A}
100 pg/mL Z=EZExlolAl Gibeo, USAYE 3718+ Dulbecco's
modified eagle medium(DMEM, 2L5% 5322 Gibco,
USAYS ARSI ol3A w8718 AT Aol
27 AR 02 A AR 2EZ2AE 8] 1.25 unit/mL
t] 2~ 3}A] (Boehringer Mannheim, Germany)2} 0.05% =41
oA E YWt oiHolElollA 6~1047F 5t W3k & 3}
2E2 T3l g o] &l 2179 714E AASL G xR
kTt o] FFelA] Aol SCE AEE 8710 &7
T Aol Ee] 5 AN E 98 s 22T

(Sigma-Aldrich, USA)S vl 2 uM FE=2 7t 17

Polymer(Korea), Vol. 38, No. 2, 2014



166 o} - AL -

=

r]I.

H|32e] g =90, A FURIARI & HslA]
ZE(Gibco, USAYS 20 ug/mLe] F=2 FH7ste] FrHbAl £
9] S48 EZolaA} AT

DBP M|Z=. DBP= 429 thEF-E ARS8t Urist W2
2 A3 40 tEZe dYEe, 2Hedy, 24
I F5 2 AxFLS AZRo] AAZ F AA Bt &
e ME S22 Wk EFEE S AlAgH
3 o EC R AZXAZTE 05N HCl &40 gnjuz
s} e AX F QlakelE-8-9(PBS, pH 7.4, Sigma Chem
Co, St Louis, MO, USA)S.Z pH 742 Z4dslo] 5AH4%
A Z T} DBPE A A 4 oA 52 %3] 71(SPEX 6700,
USA)Z ¢F 180 um Z7] oJ&te] &4 FejE AUk

SIS &2|. SISE #&|3l7] flste] HAFZe e A%
ZAS AA F 37 FFTE 7Nl 3 < Bk 53] Al
Aok v, AFE 34 dig 10om Ax=e] dol2 &t
oA Eatel] @to] Hole A|ZEE BF AR 5 A
219Fol] Wil pH 70] H=E AT ZEhd 348 &
24 g& 7kiA uigSel U= ALEE AASL A H
oM A285-E AAsI SIS SRk EE8isdt). o2
Al DL SISE vATOZ ThA] A 4R AL -80 °C]
Al B3ast SIS 5 271xs H, UA7IE2 248 SISE &
AE2Y71(SPEX 6700, USAYE ©]-8-5}>] 2F 180 um 7] ©]
ste] B FEE A

A3 FH|. A= FEUTN A HTAFE
(Dongguk Univerisity Molecular Biology Laboratoty)ollA] |
Fugkom AlgalS AABH] A8 5% Na,COy7t EZ3He
3z; SR AT B9t 7HES H A 33 SRTE
HFIL CaClLe} ollekeo] Eohe 33} SF<oll WL 100°C
of| Al 2A1ZF E<F ZFE ST oL ol 2% FF FAI e s
AelE F -80°CollA Bt Hag FA7AFS § A7)
2 23t SISE $4%47]1(SPEX 6700, USA)E °F 180 um
7] olste] £ FEjE AUk

LEM=. g5 o83t PLGA % DBP, SIS, A
A7} 3 PLGA stolBf= 58 AIsITh 300 mg
o] PLGA %2 5mLe] MCol| 8318+ §, PLGA F3<] 20%
o] sfjFeh= ] HAMNEE H7lete] AT AT Table
1). o1& A7 30mme! HAl Ex3 & 3= {78 E
AAE7] &l ALl 23U AZA F 70% G2
3 PBS Mg Fate] Addol ARS8kt

ZEo| oIXAT TWJL PLGA ZE % DBP 20%, SIS
20%, A3 20% ZE(PLGA Z&52& A|93 Yz IS
Wi%E A X3P oLt B =RAE %2 %7132 &84
EA0l AFAAEE AFYE =3 7](UTM, LR 5K plus,
Lloyd Instrument, UK)E AH&-3h&-3l] S35ttt 252
olERek(ES 4ol =254mm, F Z2| o] =5mm, F
7 =tk 100~130 um)e-Z 22} 50 mm/min =712} 0.5 N

N

>
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Table 1. Contents of PLGA and PLGA/DBP, SIS, Silk Films

PLGA Natural material MC

(mg) (mg) (mL)
PLGA 300 0 5
DBP 300 60 5
SIS 300 60 5
Silk 300 60 5

o] oz =AH3I%E. =4 72 BS EN ISO 527-1, BS2782
Part 3 Method 3223} U}2 T AHES A8s]e] RIS
TEo| =M T™I A%xE PLGA ZE % DBP, SIS, &
A 5] AFEE I 8l F/TE o83t HE
7+ SAEAT = HE7F 574 7](Tantec™, CAM-PLUS
micro, USA)E ©|-&3fe] z}7ke] dRel 10 uLe] /s 2
ojmg] AlRe] Y 2go| o|f= At 75 &F
doln A5 73S veRIth 7} A FollA FAR R

PLGA % DBP, SIS, &3 20% ZS0Mel MZSAE
gol. Fele X 33] Al sdst + 0.05%2] EY
AL olgst] MEE FASI, AxE ZEe 1x10° A3/
BE| T2 vEal vl Fasl 37°C9] 5% CO,
AE w71 1, 3,7 2108 F<E A XS wdEach
FAE] SRS MTTRATHS o83t ERIsilon Mx
7F s FEl 1, 3, 7% 102 Aol MTTE<(50 mg/mL)
S 100 LA AL A7 FRE 37°C QAFHlolE el A gt
ALt Bl Axgo] A= PBSE Ao "Hox|#] oA
3 ARk T Ed ZAle] =(Sigma) £9S 1 mL Yol 2
Aol ¢hdd] H& W7hA] 29 BH7IR IAZE 53t AF
< &3tk 2 = 96l MES 100 uL¥ 5381
ELISA Z3|°]E#]H(E-max, Molecular Device, USA)E ©]
&3t 570 nmell A FEEE AT

M= & &9l PLGA 253} PLGAAIAASE 20% &
S AE 1 omz Zeh Al Ejokg 240 AgEE=g 74
1A} o17]6] SCE 1x10° MEZAEEL] T=2 531l |,
10¢ vf<dst 5 wiglS A AL PBSE AIFF 2.5%
FEILHSlo| =2 2407 IS & YFSS o] gsl] &
Pl FA7Z Stk 2 A8 E dE AEE U] A
1 % Zgk=n} 29E(Emscope, Model SC500K, UK)E ©]
atod 200 pme] FAR WG FARARFER Bio-
LV SEM(SN-3000 Hitachi, Japanyg- ]85} Z}zke] <)
B 20% ol e ZEollA o] Alxe] FAHEE AEst

ATt

>
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Table 2. Primer Sequence

Protein Primer sequence
F : 5-TGAACGGGAAGCTCACTGG-3'
Rat  GAPDH  p'% 1CCACCACCCTGTTGCTGTA-3
rat N FrS-TGGAGAATGAGCTGAGAAGC-3
R : 5“TTCGTAGCCTCAATGGTCTC-3'
Mowse  Sj00  F13-GACTCCAGCAGCAAAGGIGAC-3
R : 3-CATCTTCGTCCAGCGTCTCCA-3'

PLGA % DBP, SIS, 43 20% ZE0|M SCeo| E&HE
4. PLGA 253} PLGAAIAAIE 20% IE<lA SCo| &
BRAE 42 SHlA =RI6E7] $lste] RT-PCRE AA|
sttt vl gA S A A FH Trizol(InvitrogenTM, USA)
1 mLES 23 gslgate] AlEuhs 352 9 521 Trizots: T
Al A4, EP tubedl] ¥-& & F2ZF¥E(Sigma)S 02 mLS
2 AojFATh 2 oS 4°C, 12000 rpmellA] 158 5k o
AT 8] = 919 AFHRES 0.5 mL AJAste] Al

2% EP tubeoﬂ L3 o] A 23RS (Sigma-Aldrich) 0.5 mLE-
Y3 4o &£ & E2]o}a™ CarrierTM(Molecular Res Center,

Inc)E 0.005 mL:% A7¥ske] 4°Ce] 108 AT 2 1:}
S 4°C, 12000 rppmol| A 10E7F Y4 E2]5le] RNASE L3
t} o] 2 A A& RNAE one step PCR 7] E(TOPscriptTm
One-step RT PCR DryMIX(+Dye))E o|-&-3}o] z}zte] Za}
o] (GAPDH, NF, S-100)& 2I"gA|A DNA 998 SHA|
Zth SZH DNAZ 1.2% 1.2%(Ww/N) o7t #7149
&< 3k 300 nm Ak F2Z2AR](Vilber Lourmat ETX-
20.M, France)= &9, Wi=9] WA =5 Azt =2}
ol = Zﬂ € (Korea)-ETEi TYsIen ool o
714 €2 Table 2 YR

ZEo| oIXZE ™I}, DBP/SISAIE 33 PLGA 2
oA A=} PLGA 22ke] A9} Sce] 73, 54
o] A RIS S8l FEe] =S Stk (Figure
1.

PLGA 2] 7§~ 7.87 MPa, DBP 20% 2.57 MPa, SIS 20%
1.2 MPa, A= 20% 3.0 MPa®.& PLGA Z&3} H]wali<
o 1/39] ghoz 7HAshy, DBP/SISAAS] Adol = A
Fof| W2 o] & WslE 2ol B 5 giglor, sl 9
¥ HEe] WHE Jrs UehlE strain(AF S deiide
PLGA 32.18%, DBP 20% 13.19%, SIS 20% 6.92%, A=
20% 12.98%= DBPe} A=9] WEEo] H|S:3 ke Ve
o PLGA®] W3] oF 12 g2 74AEw| SIS 20% 2
ol tislii= 2 S7FE 7S VERASITE. o] A3= PLGA
o] 5o DBP/SIS/A A7} BA4kE|HA] =43 PLGA Z&

S 2

B ki) 72t S4] 7wt 167

10 1 PLGA

— — DBP20%
— . SIS 20%
....... Silk 20%

Stress (Mpa)

20 30 40
Strain (%)

Figure 1. Strain percent of films.

oﬂ B5E2 DBPSISAAY) ZHealed 71 A} AL 7t
= PLGAS] EAJAREo] 2014 DBP/SISAA L A7tde=s
H A 3R & HYS YERAS ERIF 5 AT 55

SIS el Bl 22 PoR% FFo| Bold, PLGA
el sise] A% A= P AL S 4 < Uik

ZEo| M Wit AlEe] 7] T3l f‘z FE ®
He] S #]lsh7] 918 PLGA 2534 DBP, SIS, 44
20% BES] 1574 S4E AAsslen 1 3 :% Figure 2
o] YeRAItE PLGA ZE3} SIS 20% ZE9] 35S A

%71 B8l S99 Ax 27 JF4 308 o) ¥54
°l =717k Wseghe B3lo DBP 20% ZE53 A2 20%

FolXe Alzte] Aol whet =& 2 FrEs e
3 ﬂol 15IATE 57 302 5 DBP 20% I59] A4 {57
o] 27.3°912oH, A3 20% BE2] HEZHL 3135 HER
et o170 2 DBPet A0 He8S T 5 Al
7 53] DBP7} g o2 Fgel teh =2 39S
ofshs o= 2Rlsitt

M= =4| &9l PLGA Z& ¥ DBP, SIS, 43 20% 2

|

80 —n—PLGA
—<— DBP 20%
70 —0— SIS 20%
o —v— Silk 20%
o
2 60
<
5 50
el
S 401
O
30 -
20 T v T v T v T T T T T T T

Time (min)

Figure 2. Contact angle of PLGA and DBP 20%, SIS 20%, silk
20% films (n=3).

Polymer(Korea), Vol. 38, No. 2, 2014



168 o} - XA -

ExHA SCe FAAEE BRI 8] MTTRAS 3
Rom 1 AFE Figure 30 YERNITH 7] S21E%1 14
Ao} 347 PLGA ZEHTh= EE DBP, SIS, 43 20%
e =& F2ES eI AR, SIS 20% 2+
I A= 20% ZENA = FdEC] AxS ¥H DBP 20%
LEdM = Al F2o] itsls 3iIsh 4= Stk Azt
o] Al WA= PLGA ZEHEThk= DBP, SIS, 2= 20%
HEA =2 AES YRR T A= 20% 52 4
<+ DBP, SIS 20% ZEXET= A7do] oAl S245e s
eI o] 23 DBP $Ho] 20%2] HEel4 Scel Al
I 37 w2 FAHES U S RIS o] 24
PLGA7} 7K AL l& &5479%1 45 DBP, SIS, A= u}
2 2154920 RS Yehfo] Alx2e] F48 ke A

1.6
B PLGA
— [C1DBP 20% F*kk
£ 1.4 |EEESIS 20%
c 1 Silk 20%
o
5
~— *%k%k
> 121
£
i *%
c kK%
3 1.0
©
L
=
<3 4
) ) m
0.6 . T :
1day 3days Tdays 10days

Figure 3. Cell proliferation of SC on PLGA and DBP 20%, SIS
20%, silk 20% films on 1, 3, 7, 10 days after cell culture (**p<0.01,
*#kkp<0.001).

PLGA DBP20%

lday

3days

28 . Rk

I, 2 FollA TRabdl ) gk S 93-S DBP
7} 7P¢ Sesithal Als T

MiZo| £27{S &0l PLGA ZE3} DBP, SIS, 23 20%
e FHAA kA ze] F2to) ofu gt JaFo] U=A] &
olx7] 95le] SEM #-41S AAsH A3E Figure 49 e}
Wtk 194 27] 28l e B ddwolx] 7321 Al
2o RS eSS ERIsIAL 39t FEE SCER-
B 2757171 Wojuhs-S SIS sAIT, A=A HE
Me TR MR BYS fAlsk= AS E o Uit 2
2L} A 7ko] Rdol| w2} PLGA ZEHTh= DBP, SIS, A=
20% FEoNA w2 AES] F2EF AHE7]C] WEo] g
A5 e ™ 2F0|A % DBP 20% ZEdA] 7P &
5] dojyk2-2 FRlslint. o= A Alxe) AHEe 2
e} Fofsh BE AARENA SCo A F3el T

& 79 45482 ST DBP 20% BE] Scel 4% 3
Rk fEs WAL ARE7)S West FeE F

Akt 7P e 3ES 7HE ER1Ek

RT-PCR. PLGA Z £ 3} DBP, SIS, 2 = 20% Z &9l A
SC4 mRNA &9 FFS glstr] flaf 7H2+e] &l
AEE 53t 3937 104 ¥, RNA #2]35te] RT-PCRES
A8Yste] 71 A3E Figure 50 eI 2173 54 v
o] NFS ol Az 2% 10 2ol wi=e] w7}
34 wizo] PrHn) o =4 et 53] DBP 20% 2
oA 27] HEA =7} o2 A vis] =4 el
SColA gt Felst 4= 9= S-1002] primerl] 4 2] 7350l =,
NFollA ¢} mlz7kx] 2 DBP 20% ZEoA 27] o] =
Al ZAHHATE 3 NF9F S-100 S A 3olM F52 o
SIS 20% ZEoxe] wawe] 7 Awrt thE P29 1)

SIS20% Silk20%

Figure 4. SEM microphotographs of SC cell morphology on PLGA and DBP 20%, SIS 20%, silk 20% films after 1, 3, 10 days (x500).
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AA 372} E gEelE FEEEelE 35
1.0
- | ez 3days
= 10days
[a]
o 08r
< L
O
3- 0.6}
: 3
(<]
= 04r
N L
®
E 024
™
o L
=z
0.0

PLGA DBP 20% SIS 20% silk 20%
NF
1.0

w7 3days

I [ 10days
0.8+

Normalization by GAPDH

”/
/

PLGA  DBP 20% SIS 20% silk 20%
S-100

Figure 5. Gene expression of mRNA levels of SC on PLGA, DBP
20%, SIS 20% and silk 20% films using RT-PCR.

& FA Jelsit). o] 48 A3=2 SCs= PLGA ¥53} DBP,
SIS, A= 20% & +T°ﬂ A 78 A9} M2 715
FAShs Aoz AlEE .

TR Al slo] AWM aES] FAHE ofujE} Al 32
7180l Bgs] yeh Al2EZ 7712391 A4 Ad7o]
[sih” olgfgt Al xe] Fes AR T3 Y
W3] ZXNT)E 28-S she ARA ] AT 3 Al
ol ZAGA FastaL sjoF & Zlo|th

B A7soM e A A 7ede] 973 PLGAY
Alxze] At S48 o SUE 5 J= AEE<] DBP, SIS,
A5 P 55 Alxste] SCol MEA EAo] &
o] B %E Zohfdct

ol AFellM= okl %E ASHE=E Wlwsr] fls) z}
Z} 20%2] =L A& sl SCE J].J_’ 2o 48 3
oF AMlEe] SRS 98k MTT 4], Alxe] FeEA<l
SEM2 AAJste] SC7F AAstrloll 7MY & 24S 71X
T=0

=T = KJ—X]- O]'oi]:]'

m'm&.%O{N

HEolA e B2 F2 A v|asgzt 169

MTT 2404 E 10 o5 %= PLGAS} Aol T3t A
EZ2]o] B3l 91 DBPS} SIS 29 Haire 2 =
2] XJFJ} =9t 53] DBP &A= L F49 7Pt
U o 40}711 e} Sce] S2dl 7Pg a3l &
o] AR E= DBPER= 2S¢ < AT SEMS Fal &
oL SCe| ‘E‘X‘ ol M= DBP ZEolA 1¥9417H th&
-ﬂéiq— kﬂ _,] 6:11;]]7} .JJ§41:]0} =i g]_uﬂg]_u:]o} ]
Woj 71 WFgo] e BRI 4 STt RT-PCRe] 2
oM e BE DFoA SCY FHF o] fAldthe AS &
ASFAA T, 53] 7] mRNA WA= DBP 20% 5]
7V A vEebdT) meba SCel F3t) el 7 Rl
g 2718 71 AlE= PLGAS DBPe] ghge] 20%21 212
=2 JERTH

5o 548 Hristr] Slal A=t 3524 54
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