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interferony (IFNy) & rapamycin (Rapa) (Z& 2iifFiRM(EshRERETT 5720k MF
Ef % AL A EHEMEE (TWNT-44il8) 2RV TERNAIRHE S Lo .
TWNT-43f2(3 & b FFE#Ea LI 90§14 human telomerase reverse transcriptase (hTERT)
HEEATBIEICE>TIER L /=, TWNT-4(4 platelet derived growth factor Preceptor
(PDGF-BR), o-smooth muscle actin (-SMA), collagen type1 (a1) ZREL TH YA
MLFEMBEOREEZ 2T 5. FEMRZIONGET 2E, M5 N TV 3 IFNy %1000 U/ml
Ll OB TSR L T3 collagen type1 (a1) ORBIIIFEAERTLE, L.
LAPLEHSS IFNy 2100 U/ml OERETH14ABREE T 3 & collagen type 1 (al) DE
43 RNA RUBBALANNLTETL 2. R&ENHAF TH 5 Rapa $1-10 ng/ml OFEE TH
B{&7EHY(Z collagen type 1 (o1) DELEOMHEHF A SN f-. & 5(ZIFNy10U/ml & Rapa
0,1 ng/ml DIBH TEWVBEEZHAL CTUERBET 2 LEMBE EEDH S T collagen type
1 (o1) OMEIHEDShF. ThHSE IFNy & Rapa DHATIIE4DHHER/IETED
{KRE T collagen type 1 (o1) OMFEIEBHIEHFHAS & Lo/ EHICIFNY &
Rapa (3 FFE I DEM{L~ — 5 — Td % PDGF-BR & o-SMA #iMHI$ 5 5, HEM
&R A® transforming growth factor beta1 (TGF-B1) & MAZEERL L 77
J A IVANY 4 —% BT TNF-related apoptosis inducing ligand (TRAIL) % TWNT
AR B BAT A EICEYW TR =D RO B ENTES. ChbDERE
£ 5 IFNy & Rapa ($EM/LAFEMERIC/ER U TRHGMEZ MBI L, TRAIL 37K b—
JZANFEHEEL -5 TAEEMPBES P EL - SHEINSOEHZBVTHEZEICSH(T
MATGHLAEANDBRICAP RSN 3. (ER144E 8 H28H % #)

Antifibrosis Effect of Interferony (IFNy) and Rapamycin (Rapa) in
Immortal Human Hepatic Stellate Cells

Norikuni SHIBATA

To examine the antifibrosis effect of interferony (IFNy) and Rapa an immortalized human
hepatic stellate cell line, TWNT-4, was established by introducing human telomerase reverse
transcriptase (hTERT) into LI 90 cells. The TWNT-4 cells were confirmed to express platelet-
derived growth factorPreceptor (PDGF-BR) and o-smooth muscle actin (a-SMA) by im-

munostaining. Interferony (IFNY), which is known to inhibit human hepatic stellate cell activation,
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could not inhibit collagen type 1 (at1) under a condition of 24 hour incubation at more than 1000
U/ml concentration. Incubation of IFNYy at a low concentration of 100 U/ml, for 14 days, however,
inhibit collagen type 1 (ot1) production in both RNA and protein levels. An immunosuprressive
agent Rapa, also inhibited collagen type 1 (ot1) production proportionally at a concentration of 1
to 10 ng/ml. When both IFNY and Rapa were added to the incubation medium for 14 days at the
one tenth of the usual concentration of each drug, collagen type 1 (ot1) expression was equally
inhibited. IFNy and Rapa also inhibited production of TGF-1 hepatic stellate cell PDGF-BR, and
o-SMA. apoptosis of TWNT-4 cells occurred as a result of adenovirus-mediated TRAIL cDNA
transfer. These results confirmed that IFNy and Rapa inhibit collagen expression in hepatic stellate

cells, resulting in an antifibrosis effect. Therefore these drugs could have a clinical application for
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the prevention of fibrosis in liver cirrhosis. (Accepted on August 28, 2002) Kawasaki Igakkaishi 28 (3)
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FHRAEIL I OB Bl D — > Th 5 2
M2 E7- 2 %E %Mo TV ARV, FFEMI
i, EEFICBWTEFEIICHY, 2oluk
eSS I ARETHIENIHEZ KBICEALT
WY, F 7, NENIALE S 2 B PR R
ZRFFL, HHEFOAREEDE Z#H - T
Wb, e O RIEICHE, FEMIIEH
MAHESF AN (myofibroblast) ~ & F2E R L,
Wi & 2k 5 & R HEhERE - Mifast~ b
2 (1, MBlag—>r>y, 747045
nE) EAREILESELY. 0k BIFE
HREDTEMEILIZIE, transforming growth factorfy
(TGF-B) platelet-derived growth factor (PDGF)
EDHFA AL VPERSEG LTS Z LN
Mo TwaY 10 LadsT, LR

Table 1. FF#RHE(LINH] D BRE

Prevention of fibrogenesis

1) Inactivation of hepatic stellate cells (HSCs)

2) Prevention of HSC proliferation

3) Prevention of extracellular matrix production by HSCs
4) Induction of HSC apoptosis

Facilitation of fibrolysis
1) Facilitation of Kupffer cell proliferation

® Interferony

(® Rapamycin

MR D BB FFARRMEAL D F B - RIS B W TE
BELRWMIEREL SR 5.

v M2 Z AR I L DT H EHIR
IZHWEBE LBET 5 C L IR EBETH A, DD
MRFEEE L TR RWEETEAL
ORI ZGLZ LN EL LS. 46
LIgok M AFEME (B k52X i) (2
Lhay A VARZ ¥ —2HWTREEAZR
AAFEAL I B M TWNT-440 10 % 158 2 3 & 3R
HTz. T ORIFLIZ platelet derived growth factor B
receptor (PDGF-BR) & o-SMA # I L Tw
5. AFAL L 7-F EMM TWNT-4# e % F v
T TGF-B1& PDGF |Z & 1) collagen type 1 (a1)
DREBUIED L REEVH B 0HEF L. &
512 TWNT-440 212 IFNy 35 X O 56 38 3 1) 341
Rapa (2 X AR EMiE#flz A Lo -7
BEEIRIZTEBIIOVWTHETFLRNVRUE
HL NV THRE 21T, E5IT7F /94
AN ¥ —%FWT TRAIL # B EEATS 2
LX) TWNT-4/1 8 2 RIS T R+ — &
ANHETE DB L0 THETHRE
T 5.

L o SRl B

1. A3Efbe b FEMR TWNT-4HI o5 2%
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TWNT-4#§a 1 — %+ @ loxP EL41 812 hTERT
& hygromycin i E =z F L BEREETFTH 5
herpes simplex virus-thymidine kinase & % [A]B§ (2
I—F$A5LbRYAIVARY ¥ — SSREE9%
v b AFEM A LI90M i (population doubling
level ; PDL 1307( & T replicative senescence |2 72
% BACAE &9 Bem BLERAS L — 2 oedE, R
R RZNEAH A L D fitE s i) i
WEHEATAHZLIZX VBV IN-MRETH
51 E2383 13 Dulbecco’s Modified Eagle Me-
dium (BLF, DMEM) 1210% fetal calf serum
(LLTFCS) #Mmz-dbox v, 371C, 5%
CO5M T TRz L7z, BEaMRe 3B L BUALAE
MBI CEMMICERRCBEL, 3HEI
ik e BRIk L 7.
2. TWNT-4RH8 O (LAH 2 SR 1%

TWNT-45 i1 % 1well 729 5 x 10932
6-well O dish |Z#EHE L, FERRICEBIZL, 80
%Y 7NVI Y Mk o 2B R T hills-and-

valley sign # 23 2 G0l ERE L2 HE L 7.

3. TWNT-4 #l #2 @ green fluorescent protein

(GFP) 381

A L O~ —H— L LTEHALL
GFP FEtEMifa %z 7 a—4 4 b x — % — (FACS-
can, Becton Dickinson, Mountain View, CA) THE
AL

4. TWNT-4#8® platelet derived growth factor

B receptor (PDGF-BR) & a-smooth

actin (0-SMA) DGt

T AR D 5B 72 TR E Td %5 PDGF-BR &
a-SMA % TWNT-4fifa A3 % 20 &9 2L
PDGF-BR rabbit polyclonal IgG #ifk (UPSTATE,
LakePlacid USA) & $i 0-SMA mouse monoclo-
nal IgG $ifk (DAKO, Kyoto Japan) % F\>TLL
ToOL)ICREREZBI %o/ 6-wel
plate D 4% well FIZBEBEAAN—H T A2 H
X, TWNT-4#ifa% 2o EICHE L 72, fifd
%%, HiiE bBiE 2 W51 L, phosphate buffered
saline (PBS) T#iif% 4 % paraformaldehyde %
MA TR T HE S E728%K, FARIC PBS
THERL100% T ¥ / — VT 4 T304 EE L 7.

muscle

[F] %% 12 PBS T % 7% blocking solution (10%
skim milk, 10% FBS, 0.1% sodium azide, 0.1
% TritonX in PBS) "CZiR, 304 blocking L 7:.
$T PDGF-BR $ik & HT o-SMA Hifk & i L T
—RPAERIE 37T, 1EKH) Z1Tw, DT
TRV E T oM. AN—HFTRATE
Vectashield Mounting Medium (Vector Labora-
tories, Burlingame, CA) |Z % L & Yt BH t% 8%
(Model Axiophot FL, Carl Zeiss, Inc., Oberkoc-
hen, Germany) THEiZR%Z1To 7.

5. platelet derived growth factor (PDGF),
transforming growth factor (TGF-B) £ & UV IEN
YHRIBLZ & B collagen type 1 (al) DEIET
BHOEAL
PDGF (Santa Cruz Biotechnology, California,

USA) & TGF-B1 (Wako, Osaka, Japan) T
a9 =4 vEBH # E R IFNy (Roche,
Tokyo Japan) Tl S B H &) »UUTDE
Bk L7z, T750 dish 1280% 3 ¥ 7V TV R
12 7% o 72 BB T PDGF & TGF-BliZFh £ 5
ng/ml, 25 ng/ml & ¢, IFNy (31000 U/ml,
10000 U/ml i £ THEF WM R 72, 2455
ORI %, M2 B L RNA ZH#iH L col-
lagen type 1 (01) DBIZTFREIHLANNVOEALE
RT-PCR #E12 THEN L 7.

6. IFNy® 14 H [ #% 5- 12 & 5 collagen type 1
(01) DBIZFFHEBOEAL
100 U/ml @ TFNy Z 5538~ Z, 14HH 4

HREREE AT L 2%, MREZ B LA RNA 2
il L Collagen typel (ol) & hepato growth
factor (HGF) % RT-PCR 2 CHEETHA%
Bat L7z, F-FfkiiEEs L, EAzH
Hi L7-% Collagen type 1 (al) DEHXEHER
Western Blot | CTH##HT L 7.

7. Rapa ® 14 H [ % 5- 12 & 5 collagen type 1
(01) DBIZFFHEBRDOEAL
Rapa #1ng/ml, 5ng/ml, 10ng/ml DJEEET

B g~ 2 55 2 & #ifT L 7. 14 H @ Rapa
Wl B4 %, MR % [BAL L ARRNA % Hi i L
Collagen type 1 (a1) DEIRETFFH % RT-PCR
BT THRET L 72,
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8. IFNy & Rapa H#li14 H #5312 & %5 PDGF

-BR & 0-SMA FHOEAL

IFNY 12100 U/ml @& T, Rapa (& 1 ng/ml
DI EE TR AN Z 14 H FIEE 2 % 1T L7z,
FRZENUO B ORI, U a-SMA Hifk & 5l
PDGF-BR Hifk % F W 69 g 0 12 T IR Y
L7z,

9. IFNy & Rapa H.Jli14 H B ¥ 5 & O 5 #i

TGE-B 10HI %

IFNy 13100 U/ml, @i T, Rapa |X 1 ng/
ml, OEECTEERIIMA 2. 14HFORH
%, FhZ2h10% DMEM ~K;#ifi# & 2 24
¥R % ELISA {12 THREER AW S vz TGF-
B1 £ % RandD #:# ELISA ¥ v b CHlE L 7-.
10. fKi% K IFNy & Rapa Bf 14 H M 5% @

collagen type 1 (a1) DEIETHREOEAL

M $% 5 @ IFNy 12100 U/ml, DT,
Rapa |Z 1 ng/ml D THERISMZ /2. B
FI4% 5-1% IFNy 1210 U/ml DT, Rapa 130.1
ng/ml DEETMA 2. 1408, BEXZBITL
72#%, HiBL% [ L totalRNA % i L Collag-
entype 1 (0l) % RT-PCRLICCTHIZTFHBZ
BEt L7z, SSICEEME,»S, EHzML
721 Collagen type 1 (al) & o-SMA D&EH %
I8 % Western Blot |2 TN L 72.

11. collagen typel (al) & a-SMA @ Western

Blot

B #& th L & W 5] L, phosphate buffered
saline (PBS) T 3 MIpEifrfR, 7/ —HKIJAX
v CHileE dish & ) FIBEL 72, Mg Z cell lysis
buffer TiAf#%, protein sample % 1 L — &7z
D30 ug \Z# ¥ L12% SDS-PAGE TEXIKE)
L7, 2h%i=trutio—RAE (Amersham,
Tokyo, Japan) ~EZE L7:t%, AFAHLINVIT
Ta vy x T EFV, BTt Collagen type 1
(o1) goat polyclonal IgG Fiiff (Santa Cruz Bio-
technology, California, USA) #f#H L — X ¥
A5 % LT horseradish peroxydase kL~ =7
Z 1gG Hifk (1:2000) (MBL, Nagoya, Japan)
A L U RPUKSUG % 1T o 72, ECL detection
kit (Amersham, Tokyo, Japan) % fifi Fj L {1
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24To72. MWNEM T Y o —) & LT human
B-actin & Tubulin % 7.
12. TRAIL ZB24E 5 apoptosis D FE

6-well plate D & well FAIZIRBEFE A S N —
S A %HME, TWNT-4#ifg% 1well H720) 5 X
108 & f L 7-. GT Y u £ ¥ — F I
TRAILcDNA % BB T H8AK2T 7/ 74V
AN %7 % —Ad/GT-TRAIL, Ad/PGK-GV-161%
JA Roth %:%E, Bingliang Fang JGA4: (University
of Texas MD.Anderson Cancer Center, Huston,
TX, USA) & W ft5 2 %37, TONRT & —
% £ f# multiplicity of infection (MOI 1, 5,
10, 25, 50, 100) T TWNT-4#IA3IZ B S &
7-. apoptosis 2% 3 55 5§ 1%, Hoechst £% 4ttt &
FACS f##T CTHaS L 7-.
13. Hoechst 1% 41

Ad/GT-TRAIL, Ad/PGK-GV-16 (MOI 1,
5, 10, 25, 50, 100) R&He72¢fI %I PBS T
3 IPEERE, MU T Y AL THIRE & R
X L 72. 1000 rppm 5 43 O30, #lifd &~
Ly MZLT, 1%7VF—VT VT FEK
1ml Z 002 WM % il S —BEE T 5. 4
T, 1000 rpm 5 Zr @ik, LifzERE, M
% PBS 300 41 ICi7itE S & 5. Ml TR0
pliZAF A 333421 E 2 pl BN 5. —
WEATA R TRZOEAN=T T A %P
THOBBEMSE CHg L. oy du—e LT
Ad/GT-LacZ, Ad/PGK-GV-16%ffifi L 7.
14. AR E M D fEHT

Ad/GT-TRAIL, Ad/PGK-GV-16 (MOI 1,
5, 10, 25, 50, 100) E&He72K¢H (2 PBS T
3EPEER, MY TV AL CHER A A
YL L 7z. 1000 rpm 5 43~ [l @ 5@ 0o 1%, ML % 1
ml @ PBS |2 T L, #100% ethanol 3 ml %
BHEL 2250 132N LREIRETS% et-
hanol |2 CHIRAREE 24T o 72, =% J — Vil
% 4 T304 [ ¥ E %, FFEE1000 rpm 5 55 &
DIREZATH 2 L CHifaZ I L 72, #Miflgz 1
ml @ PBS |2 C#E#%, Rnase 1041 2 M237C
T05 WA v FaxR—YarvlLi kwcay
ft7a ¥ vy AEm (P (Wako 4h) % 1ml



SeH D AsEfbe bFEMIILE 7OV & B v 72 IFNy K O rapamycin (2 & 2 FRRHEA LD 255

Iz, AR %50 ug/ml 2
# L 4 C1055 [H W5 T C DNA 03
4T/, 50um DF 4 1w
Ay v aTH Y IV EiEERE,
cell sorter (FACScan, Becton Dic-
kinson, Mountain View, CA) (Z
CTHiR A O 247572, a >
o —)v& LT Ad/GT-LacZ,
Ad/PGK-GV-16% ffi ] L 7-.

] L

1. TWNT-45H i o 4 B 27 iy 1k
80%a v 7 INVIL VAo T
TWNT-4 4l Ja o fi #H 75 B8 780 8% 1%
(Fig. 1-A) /"3, BaEMifa L4

$& % % 7R L hills-and-valley # 0 Bt 51 % 7% L C
W5, F72ZOREFEMMAS, hTERT 2 X 54
Fefb % 4% L T\ % $25 GFP @ FACS f##T 12
IOHLHNTHS (Fig. 1-B). X5

R (Fig. 1-C) KU a-SMA (Fig. 1-D) D%
ARGt X ) R S .
2. PDGF, TGF-B, IFNy##{(Z & % collagen

Fig. 1.

TWNT-4#H,

A EHEGTIIBENICZHEE T Y 7 vy b TIRIEIEY 2 hills
-and-valley #fE% 2 L7z, (x100)

B 7u—%4 bPA—%—TH—IZGFP 2RI L T\,

C HEMBEOEEL~Y—5—Tdh 5 o-SMA ORI % S fm TR

W7z (x400)

D FEMBEDEWAL~ — % —Td % PDGF-PR DFEH & fp e ta T

R 7z, (x400)

\~ PDGF-B

189

PDGF
R—h—kOE 5 25
603 bp -p

TGF-B8

I
25 (ng/mi)

310bp =

PR AT ai WEEIY bO—
GAPDH

_(u/mi)
10000

|BaAS-4>al GAPDH

Fig. 2. PDGF, TGF-f, IFNy#l# (2 & % Collagen type1 (al) D EfxT
FEHOEAL
Fig. 2 FBt Mifa#% PDGF & TGF-B THl# L, Collagentype1 (o)
DBEIETFRBL NNV DOZE/L% RT-PCR EIZTHRE L2 25, FuL
BOMIIZEXT PDGF & TGF-f ORIETIZiT & A LB A LN
Lol
Fig. 2 B IFNy T4 ¥ L7z, FAHRIC Collagen type 1 (o
1) DBIETFHEBL NV D2 L% RT-PCREICTHE L7-& 25, IFN
Y DRETIZ DT AN210000 U/ml THIHIASAR S ND DA TH - 7=,

type 1 (al) DOEETHEBEOEA

PDGF & TGF-B ®% 4 5ng/ml 35 & 025 ng/
ml DI X R %E 4T o 72k R, Collagen
typel (al) OFEETHBEL NV TIEREF
DHMBIZHARTIZE A LB A O N o 72
(Fig. 2 FB). % 7z IFNy #1000 U/ml J O°
10000 U/ml THIBL L 7225, DT 2% 5D
collagen type 1 (o1) @ ¥l A% A&
BNLDATH-7 (Fig 2T
B®).

3. IFNy D14 H M 512 &k 5
collagen type 1 (al) @ & 1= T
BHDOEAL
Collagen typel (ol) & hepato

growth factor (HGF) TRk # D
N2 HeXT Collagen type 1 (o1)
W IFNy B £ 0 8l S h
HGF i3 5 Bl A3 4 58 L 7 (Fig. 3
EB). Fo&EATHB L%
Collagen type 1 (1) D HE A REH
& % Western Blot |2 T L7z &
Z A IFNy100 U/ml DEHE T D
FALTE DML LA TR OFEH
bz s h: (Fig. 3°F
B).
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IFNT IFN 7
T—Hh— KME 100Um KLE 100 Uml

603bp >

310bp
1 Ba5—-4ral HGF GAPDH
IFN T 100 U/ml KRALE 7day 14 days

83KD —» |
Collagen Type I —»

62KD —» , .

Actin

Fig. 3. IFNy®14H #5112 X % Collagen type 1 (a1) & HGF O {5

FEHOZEAL

Fig. 3. LB TWNT-4fll2A T 750 dish 1280% 3 » 7 VL. ¥ A7k
- 72B¢B%100 U/ml @ IFNy % medium ~HZ, 14 H FI%E3E % JifT L
72, MIKL % YL L totalRNA % #ij i L Collagen type 1 (0l) &
hepato growth factor (HGF) % RT-PCR #:(2 TRz FRB 2 Mat L 7-.
FRLTE DML T Collagen type 1 (1) (& #PH & h HGF 13 %H
HHEER L 72,

Fig. 3 TB TWNT-4fifgA T 750 dish 1280% 3 » 7 VL ¥ Rl
5 72B¢BET100 U/ml @ TFNy % B8~ 2, 14HB¥E 2%, &O
Z3hH L, Collagen type 1 (0l) DEFEHE % Western Blot |2 T
LA BALVNVTHRLEOHIBICI X TRHE OB E &I
Collagen type 1 (o1) (X#ll S 7z,

Rapamycin  (ng/ml) FKUE 1 5 10

Collagen type 1 o 1 GAPDH

Fig. 4. Rapa ®14HE$5-12 & % Collagen type 1 (01) DBIZFHBEO
pala
Rapa # 1ng/ml, 5ng/ml, 10 ng/ml R TR Z B2 % Hld
7L 7:. 14H R o Rapa fill # %, Ml % | L totalRNA % i L
Collagen type 1 (0r1) DEfETHI % RT-PCR LI THEF L7, Col-
lagen type 1 (o1) DR TFHIITRLE OMKLIZ LR THEKER

[ 11] IR A
4. rapamycin 14 H [ # 512 & % collagen R & a-SMA FEHDZEAL
type 1 (al) DBIZFFHHDEAL IENy L& D4l (Fig. 5 %1) Tid PDGF-BR

Rapa # 1ng/ml, 5ng/ml, 10 ng/ml ® 3 f& & o-SMA [T RLE O MM (Fig. 5 &) (2
HOREICL D 14HH Rapa FIFz B 2o 72, WL CEORBMH Sz, £7- Rapa L&
Z D%, Collagentypel (al) DBERFFHEBLIZ (Fig. 5 fidi) O¥5E b IENy & [FARIZ P A3 A
RALE DML AR THEEFISHH S h e Sz,

(Fig. 4). 6. Hriirh TGF-B1oHllE
5. IFNy & Rapa ™14 H [ #% 5-12 X % PDGF-B IFNy & Rapa O ¥ 514 H H O & #i v
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PDGFBR |

o-SMA

Fig. 5.

IFNy AL &

Rapamycin 4L {&

IFNy & Rapa ®14H B#¢5-12 & % PDGF-BR & o-SMA FH DAL

IFNy 13100 U/ml D EEC, Rapa |3 1 ng/ml 0B CHEAE AN 2 14 H 55 2%
R T L7, EhEN14H B ORI, Bt a-SMA fifk (DAKO #H#) it
PDGF-BR ¥tk (7 v 7A 54 MEE) #HWT, BHOZLE GELtmIcTL
BMEr L7, PDGF-BR O SBLIZ KRB OMIE (Fig. 5725 12H~T IFNy L
BOMKL (Fig. 5) & Rapa MBEDOHIFL (Fig. 5 A (ZIH Sz o
SMA DFEHLT b FBRICAKRLE MM (Fig. 5 /3) (2T IFNy L & o #fl fa
(Fig. 5#) & Rapa LEDOMI (Fig. 54%) ¥ Shr.

control INF-7

rapamycin

Fig. 6. IFNy & Rapa ®14H [#% 5% 0¥ #hh TGF-B,
DOWE
TWNT-4MI 225 T 750 dish 1280% 2 > 7 VL ¥ &
12 7% o 72 By B T IFNy 2100 U/ml, o % & T,
Rapa {3 1 ng/ml, DR TEREBE~MZ 72, 14H
B ORI, ZhZN10% DMEM B3 % 25 2.
T24B5 % ELISA B2 THi WA~ X 7z TGF
-B 1% % RandD # 8 ELISA ¥ v I THllE L7z,
FMLE BEL 140, 673 ng/ml, TENy WL BE I3 SE
0.42 ng/ml, Rapa L& # 13350, 527 ng/ml T

> 7.

TGF-B1id A AL & # T1EF3J0.67 ng/ml, IFNy
WL B 1E S 350.42 ng/ml, Rapa L& # 13

0.52ng/ml Td o 72. IFNy LB IZB W TEK
fliz R L7 (Fig. 6).

7. {KJ% B IFNy & Rapa ff I C14 H R #% 5- %%
@ collagen type 1 (al) DFEIEFREOZEAL
IFNy 100 U/ml 3 X UF Rapa 1 ng/ml @ B AL

B ##1Z Collagen type 1 (01) DFEIAZEHIHIL 7.
¥ 72 IFNy B X OF Rapa D JHEETII & 4 Dl
JEASF 53D — DARIRIE T D o 72 A HIEE & FIBE
i S (Fig. 7 FBY). & 512 Collagen
typel (ol) OEELXIVOBHIZL > TD,
Collagen type 1 (1) IBEHEICBWTE Zh
ZNOHMEE L FAEEWH S/ (Fig. 7T
B).

8. Ad/GT-TRAIL, Ad/PGK-GV-16&%iz &
BT RN -V ADFHH
TWNT-4 #l }4 |2 Ad/GT-TRAIL, Ad/PGK-

GV-16 (MOI1, 5, 10, 25, 50, 100) J& 4
T2REMI MR, ST A S BRI TR R O
AL Z B L7-. LacZ # (Fig. 8-A) 12H L
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S4LE IPNT Rapa IFY:T 10 U/ml

N=H— 100 U/ml  Ing/mi Rapa 0.Ing/ml
603bp

310bp —>

| OS5 —-4al GAPDH

IFN7r 10 U/ml
IFNT Rapa %

100 U/ml 1ng

RALE

I Rapa 0.1ng/m!

Collagen typel — —>

Tubulin —p

Fig. 7. {%J%fF IFNy & Rapa Bl T14 H[#% 5-#% @ Collagen type 1 (al)
DEEFHIDOER
Fig. 7 [B¢ Hh#% 5 o IFNy 13100 U/ml D% C, Rapa id 1ng/
ml O T A 72, PEAIH%S-1E IFNy 1210 U/ml DIRET,
Rapa (30. 1 ng/ml O THEABMAIMZ 72, 14HMH, SFEEZNE
17 L721%, #l% EYLL total RNA Z$li} L Collagen type 1 (al) %
RT-PCR E 2 CEEFHBEEMAT L/, IFNy & Rapa DFHREE £
N2 o BB R E B 1 TR BRI S .
Fig. 7 FB F-RABRREZRKITL, HEA%HM L% Collagen
typel (01) & o-SMA D& FEH & % Western Blot 12 THEHT L7z,
Collagen type 1 (01) DFEEIIHEAB D 2N 2h o HMEE S RALERE
(2T IR R & 7.

Fig. 8. Ad/GT-TRAIL, Ad/PGK-GV-16/&H¢iZ X % apoptosis O 7% E

A LacZ EYefile  6-well plate D % well EIZIREFEA I /N—H T A
A, TWNT-4483% 1well 3720 5 x 10° H3%HE L 7-.
Ad/GT-LacZ, Ad/PGK-GV-16 (MOI1, 5, 10, 25, 50, 100) #%
Y X 7205 % Hoechst Bieta 2 B 2 2 o 7.

B TRAIL &3¢l o 13 & M #C Ad/GT-TRAIL, Ad/PGK-GV
-16 (MOI1, 5, 10, 25, 50, 100) % 72 [ &Y & & Hoechst %
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