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(o]
WA H A S (chronic kidney disease: CKD)& AAAZ oz Aztet Aoz <lxEu vk, HT FAd
QF, A3 I Abge] F dQle] JHY/AFH HRAR wAAAFE Asow vy k. wHZAIEAE
ko] ZojubE &2 oY ek H3ke] dwo|th(1. Schieppati A, & R
FA ol o] A7 2 2% giAlegE Ha= e WA SRS A e A FEHE D7) A7EH (end-
stage renal disease; ESRD)o]&}ar st} FA|71A] AA LEIA4~8- A X} Al (angiotensin receptor blockers:;
ARBS)E‘r AX] S el A A3 E 4 (angiotensin converting enzyme; ACE) A1 @502 = Wty Az e
-l ®]) @ €t A - =~ H 27 (renin-angiotensin-aldosterone system; RASS) JA|A| o]9lol= FIE Hole X
Ezﬂﬂ Sl A Aolth(2. Brenner BM, Cooper ME et al; 3. Lewis EJ, Hunsicker LG et al; 4. Nakao N,
Yoshimura A et al; 5. MacKinnon M, Shurraw S et al).

Ty ol#e A g:A A= LY KD Aol A wr] A1%H (the end stage renal disease; ESRD)Q] AlZ&
AAAZIAY AFFA 3-8 (GFR) 9] 7HAE A= 37 3& ¥ divks KD EAelA= 2 537t w9 st
th(6. Vilayur E, & Harris DCH). w&hA #Hd-<dx] 2 &lX- OE/\Eﬂiﬁ](remn angiotensin-aldosterone
system; RASS) &A1Y FAHS &S 4= Qe Hul RS XEA o] oz BeAdo] FEFHa U},

=7+ AlE7] A (extracellular matrix; ECM) A3} A M| E-F719 AX o]3)(epithelial-to-mesenchymal
transition; END)ell o] SR Aol A= Axaitdd Afste 2738 oR ojojxs e A8 3% 4
2o]th(7. Boor P, Ostendorf T, Floege J et al). X3, Smad-9]¥£% T Smad-5HZ A HsA
(Transforming growth factor-1; TGF-B1) A& AR AMXL7|F(EM) FH ol M Fash
Sh(profibrotic) A& AAoItH(8. Liu Y et al).
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[e]
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AG7HA S AFE°] T6F-B1o] Axddy] AolA o]A=s|A(E-cadherin) ¥ 2 I AX x4 Tl
S|

AE £4%tn o-HEE NEI(a-smooth muscle actin: a-SMA)S ¥ &3= ZFIAE A F(mesenchymal
markers)E A¥gxAecty B3 v Y9, Liu Y et al; w.h@J,&Uqua) A M E-F7HT Al
3 ol3Y(ENT) 2 AMELZIH(EN) Agzdo] #Tosles AzAYE F e AXEEEZ I A (nitogen-

==

activated protein kinases; MAPK); < c¢-Jun N-terminal kinases (JNK), extracellular signal-regulated
kinases (ERK) z2]al p38 MAPK 74 =o]t}(11. Wang W, Koka V et al; 12. Rhyu DY, Yang Y et al; 13. Liu
Q, Mao H et al). welr] AEXELEFZ Sl AMAPK) FRe| A= AFHRsE o == A8s87] fe A
gfow Atudn.

g, ofdlmAlS A Aol EAlEH A ALtAaFoluv A FE 717 wob AlES FlelA E7]4
o2 1 F%7} 5718H(14. Jacobson KA, & Gao ZG et al). A|3E & obdl:=Al2 4714 =, AAR, AuAR, AxpAR

223l AR el otHl=l FEAE FaAlA L A/ Eld Ves UERdtE o] H 3§ 474 ot 8
AEeL 2% ¢ d¥d A4 4284 (G-protein—coupled receptors; GPCRs)oll <3t} (15. Hasko G, Linden J
et al).
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oleld 47bA obdleAl F§AE A AF FANAA PRI, DR ATE 54 obemAl £EA o}Y
A 2 B E F57435 vF Juk(16. Bauerle JD, Grenz A et al). 8% oA Ao A ofd|i=Ale] 4714
old Ryl a¥to] HE AlFo|A AgzAEcty ®adk v} qltd (Lee J, Hwang I, Ha H: Adenosine
receptors are upregulated in unilateral ureteral obstructed rat kidneys. Transplant Proc 44(4):1166-
1168, 2012). 3 Hto] Hud Ao e oldlieal Zolu|:-F 4 (adenosine deaminase; ADA) A vh-$-
A Z7td ofdlAlo olate] AlwurAA Aeshyb WAty Bu® vl k(17 Dai Y, Zhang W et
al). 28ut A G A Sk 4] ol Al F) ofE|ieal FEAC] WIEA ey 1 7S A9 wEAAE &
ATt

rlo

AAR AEAY AFRE a3 olv] By vl AN, oA AFEL FANFES AeHol AT (20.
Lee HT, & Emala CW et al; 21. Lee HT, Ota-Setlik A, Xu H et al). o}d]x=4l Eolujxgh ZA AF A 2l
T ARSI fed JdA U] wiatdll,  ofdlidle]  AlAR-Stel e o= FHTd
AorE ATk, 2t} o] Ao ofdinAl EolmigA(ADA) A AF ] A A 7 ol FUtE old
Al eI ApARS] HRAEH AT FHE FACE. S 2GS tE 7| dE AR o]AAHR] oy 7R A

EEBUAAE, FHAE, S AZ B2 FAH o) £ oAlske /1% % B ol )R
d@ A7 w27 wAe Ao,

WA, B ownn
= 2B

fr

7433 A ZA B3 (renoprotective) 9F8HA ZAEZ A AAR A EZ ZAdkAo] thi A+

oA AFEL okt o Z AAR0] AFhEl AAR A "9~ #AFE ABF £ (ischemia-reperfusion

injury) ¥ vlo] 2= 2R x(myoglobinuria)dl 23 FEd FA AFAAA FE3] AdRS 288 s B
a9t AARY #EE tE AZY AsAY AR5 F shve AZEdEZ 9w (nitogen—activated

protein kinases; MAPK)o]t} (18. KIM H, KANG JWOO, LEE S et al; 19. Merighi S, Benini A, Mirandola P et
al).

A71ellA Z1AgE I AE-F] AIE o] (EMD) A MEZTLEEFX T (mitogen-activated protein
kinases; MAPK)9] &S weld uf, AARS A ERIEH dwWAAPK) S Fd] FIAAE-FIH] AE o3

(ENT) 2} Al 322712 (B 9] s 545 e 4 Ao,

Bodmzis v Al A ste] X BAEA] AMR AEAE HEE ATFEle] (2R, 3R,49)-2-(2-F R E-6-(3-oto| =l
Aol 1) -9H-F-9-d)-EH| Egslo] =2 Mol @ 3-3 4-T}o] &9 A7} Q3o] HHEH AlolA FIME-F
9 AE OJHEND)H F7hE AELZIEEN F4S agyor A3t AL Q%é}a’i&uﬂ, olo] {EA
So] TGF-B 1o 93k ZF#}71 I uRNA 23S oAstE BE 332 sty v, wAANAds 2@ 23443
o ot e Azadrt e S Qs B oangs oAt

[ E&] 9]
(&3 &3 0001) Schieppati A, & Remuzzi G: Chronic renal diseases as a public health problem:

Epidemiology, social, and economic implications Kidney Int Suppl (98): S7-S10, 2005

(W& &3 0002) Brenner BM, Cooper ME, de Zeeuw D, Keane WF, Mitch WE, Parving HH, Remuzzi G,
Snapinn SM, Zhang Z, Shahinfar S: Effects of losartan on renal and cardiovascular outcomes in patients



[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

SE556f 10-1323413

with type 2 diabetes and nephropathy. N Engl J Med 345: 861-869, 2001

(M E3]53 0003) Lewis EJ, Hunsicker LG, Bain RP, Rohde RD: The effect of angiotensin-converting-
enzyme inhibition on diabetic nephropathy. N Engl J Med 329: 1456-1462, 1993

(B &3] &3 0004). Nakao N, Yoshimura A, Morita H, Takada M, Kayano T, Ideura T: RETRACTED:
Combination treatment of angiotensin-II receptor blocker and angiotensin-converting—enzyme inhibitor
in non-diabetic renal disease (COOPERATE): A randomised controlled trial. The Lancet 361: 117-124,
2003

(M]E3]53 0005). MacKinnon M, Shurraw S, Akbari A, Knoll GA, Jaffey J, Clark HD: Combination therapy
with an angiotensin receptor blocker and an ACE inhibitor in proteinuric renal disease: A systematic
review of the efficacy and safety data. American Journal of Kidney Diseases 48: 8-20, 2006

(M E3]53 0006). Vilayur E, & Harris DCH: Emerging therapies for chronic kidney disease: What is
their role? Nature Reviews Nephrology 5: 375-383, 2009

(W] E3]53 0007). Boor P, Ostendorf T, Floege J: Renal fibrosis: Novel insights into mechanisms and
therapeutic targets. Nature Reviews Nephrology 6: 643-656, 2010

(W] &3]3 0008). Liu Y: Renal fibrosis: New insights into the pathogenesis and therapeutics. Kidney
Int 69: 213-217, 2006

(M]E3]53 0009). Liu Y: Epithelial to mesenchymal transition in renal fibrogenesis: Pathologic
significance, molecular mechanism, and therapeutic intervention. Journal of the American Society of
Nephrology 15: 1-12, 2004

(M E3F3 0010). Yang J, & Liu Y: Dissection of key events in tubular epithelial to myofibroblast

transition and its implications in renal interstitial fibrosis. The American Journal of Pathology 159:
1465, 2001

(H]E3]+3 0011). Wang W, Koka V, Lan HY: Transforming growth factor-B and smad signalling in kidney
diseases. Nephrology 10: 48-56, 2005

(M E3 %3 0012). Rhyu DY, Yang Y, Ha H, Lee GT, Song JS, Uh S, Lee HB: Role of reactive oxygen
species in TGF-PB1-induced mitogen-activated protein kinase activation and epithelial-mesenchymal
transition in renal tubular epithelial cells. Journal of the American Society of Nephrology 16: 667-
675, 2005

(M]E3]53 0013). Liu Q, Mao H, Nie J, Chen W, Yang Q, Dong X, Yu X: Transforming growth factor B1
induces epithelial-mesenchymal transition by activating the JNK-Smad3 pathway in rat peritoneal
mesothelial cells. Peritoneal Dialysis International 28: S88-595, 2008

(M E3]53 0014). Jacobson KA, & Gao ZG: Adenosine receptors as therapeutic targets Nat Rev Drug
Discov 5: 247-264, 2006

(W] E53]%3 0015). Hasko G, Linden J, Cronstein B, Pacher P: Adenosine receptors: Therapeutic aspects
for inflammatory and immune diseases. Nature Reviews Drug Discovery 7: 759-770, 2008

(B &3] &3 0016). Bauerle JD, Grenz A, Kim JH, Lee HT, Eltzschig HK: Adenosine generation and
signaling during acute kidney injury J Am Soc Nephrol 22: 14-20, 2011

(&3 &3] 0017). Dai Y, Zhang W, Wen J, Zhang Y, Kellems RE, Xia Y: A2B adenosine Receptor-Mediated
induction of IL-6 promotes CKD. Journal of the American Society of Nephrology 22: 890-901, 2011

(W] E3]53 0018). KIM H, KANG JWOO, LEE S, CHOI WONJUN, JEONG LAKS, YANG Y, HONG JINTAE, YOON DOY: A3
adenosine receptor antagonist, truncated thio—cl-IB-MECA, induces apoptosis in T24 human bladder
cancer cells. Anticancer Res 30: 2823, 2010

(M E&E3 0019). Merighi S, Benini A, Mirandola P, Gessi S, Varani K, Leung E, MacLennan S, Baraldi
PG, Borea PA: Modulation of the Akt/Ras/Raf/MEK/ERK pathway by A3 adenosine receptor. Purinergic



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

S=50l 10-1323413

Signalling 2: 627-632, 2006

(M E3]53 0020). Chevalier RL, Forbes MS, Thornhill BA: Ureteral obstruction as a model of renal
interstitial fibrosis and obstructive nephropathy Kidney Int 75: 1145-1152, 2009

(M]E3]53 0021). Docherty NG, Calvo IF, Quinlan MR, Perez-Barriocanal F, McGuire BB, Fitzpatrick JM,
Watson RWG: Increased E-cadherin expression in the ligated kidney following unilateral ureteric
obstruction. Kidney Int 75: 205-213, 2008

(ME3]53 0022). Lee HT, & Emala CW: Protective effects of renal ischemic preconditioning and
adenosine pretreatment: Role of Al and A3 receptors. American Journal of Physiology-Renal Physiology
278: F380-F387, 2000

(ME3]53 0023). Lee HT, Ota-Setlik A, Xu H, D'Agati VD, Jacobson MA, Emala CW: A3 adenosine
receptor knockout mice are protected against ischemia—and myoglobinuria—-induced renal failure.
American Journal of Physiology-Renal Physiology 284: F267-F273, 2003

(ME3]53 0024). Ma FY, Flanc RS, Tesch GH, Han Y, Atkins RC, Bennett BL, Friedman GC, Fan JH,
Nikolic-Paterson DJ: A pathogenic role for c—jun amino-terminal kinase signaling in renal fibrosis and
tubular cell apoptosis. Journal of the American Society of Nephrology 18: 472-484, 2007

(M]E3]53 0025). Pat B, Yang T, Kong C, Watters D, Johnson DW, Gobe G: Activation of ERK in renal
fibrosis after unilateral ureteral obstruction: Modulation by antioxidants. Kidney Int 67: 931-943,
2005

(M E3]53 0026). Stambe C, Atkins RC, Tesch GH, Masaki T, Schreiner GF, Nikolic-Paterson DJ: The
role of p38a mitogen—activated protein kinase activation in renal fibrosis. Journal of the American
Society of Nephrology 15: 370-379, 2004

(ME&F3 0027). Liu Q, Mao H, Nie J, Chen W, Yang Q, Dong X, Yu X: Transforming growth factor B1
induces epithelial-mesenchymal transition by activating the JNK-Smad3 pathway in rat peritoneal
mesothelial cells. Peritoneal Dialysis International 28: S88-S95, 2008

(ME3]53 0028). Furukawa F, Matsuzaki K, Mori S, Tahashi Y, Yoshida K, Sugano Y, Yamagata H,
Matsushita M, Seki T, Inagaki Y: p38 MAPK mediates fibrogenic signal through Smad3 phosphorylation in
rat myofibroblasts. Hepatology 38: 879-889, 2003

(M E3& &3 0029). Hayashida T, DECAESTECKER M, SCHNAPER HW: Cross—talk between ERK MAP kinase and
smad signaling pathways enhances TGF-B-dependent responses in human mesangial cells. The FASEB
Journal 17: 1576-1578, 2003

(M E&F3 0030). Ishidoya S, Morrissey J, McCracken R, Reyes A, Klahr S: Angiotensin Il receptor
antagonist ameliorates renal tubulointerstitial fibrosis caused by unilateral ureteral obstruction.
Kidney Int 47: 1285-1294, 1995

(&3 &3 0031). Ishidoya S, Morrissey J, McCracken R, Klahr S: Delayed treatment with enalapril
halts tubulointerstitial fibrosis in rats with obstructive nephropathy Kidney Int 49: 1110-1119, 1996

g g
et = A
wowEe WAREE s/Es AREREE 9 B ARY & dE AR AZIAEA AEshes

(2R, 3R,45)-2-(2-F 2 2-6-(3-o}o] =il A o} 7] .= ) -9H-FFH-9- )~

SAE P WYNFAS A5 oA 2HBL AT

Egtsto] =2 Mfo] Q -3, 4-To] & & o]9] f
3



10-1323413

HA] HE 78

23]

[0047]

Ho

N

iz

[0049]

0 =& Sola,

pi
L

71 AelA, Y

[0050]

F, Cl, Br =+ 1 oJt}.

X=

[0051]

[21 (2R,3R,489)-2-(2-FZ =2 -6-(3-o}o| Ml Ao} 1 )-

= Sola, XE

ol Y
#

A
A

ol glofA A7

X
L

N

iz

~9-91)- | E e slo] = 2ol
Aol v s,

o
K

(o)

23]

£y

[0053]

ol
Ho
o
oy

0

7A

N
"
ol
or
oo
M
~
)
B

=0

)

[3}3t4] 1]

[0054]

[0055]

0 =& Sola,

pi
L

71 AelA, Y

[0056]

F, Cl, Br & 1 o|t}.

X=

[0057]

[21 (2R,3R,489)-2-(2-F=Z = -6-(3-o}o| Ml Ao} 1 )-

Solar, X+=

L
L

oA Y
|

A
A

ol A glojA A7

=13
=

X
L

=3,

[0058]

~9-91)- | E e slo] = 2ol
Aol v s,

o
K

(o)

A= Al

gl glolA e

X
L

=3,

[0059]

O



10-1323413

12 ®olz AE7) 3/1E o] X&E uf

i<

o] 50% ©]

[e)

L

£

1

R

}A 8k (Chronic kidney disease, CKD)"2 ©@il7l A&H4om vory o
A

A
l

A (Chronic renal failure, CRF)2

[0062]

B 5 T a_u B T T T B
T 7 —
o i oy ™ W WW mﬂ x
.aac ) ER-) WO = o
T T 2%
- o < By e B ol
° - o = = = W o
Mo B &M wArL Z 9 o ) ﬁ ,Ln
ol N . <o B i
o o w % 2% L= o
s © 2 T o W o
o - 3 3 7o
=T I T = o TN
X 2R N M T = o
e Ty P 7 o Z*
o~ | o o fin}
-y o WE X . < o m.ﬂ M‘_ - E
oF = o) — AT <H m o)
\F 3 PR g R R
- T 2w . < E %o
Frl 2T 2z N o 3
R N 5 ik - —
4o # 2 o 85 =5
< % AR T X K- =
s RO S S . A Wl o
H?m. GOy ® T i e ol
o o Tad = ey ~EF
N o N ok < 3 WE < M T
NE A i) o Do W o
A U ) =g e
. ° —~ o =0 0
ﬂldﬂi W,_W.mﬂ mwﬁ _n_oﬂﬁ,o Sn R
T X X g T X 5
=" o R - o WS
G oA <9 = B Jo B
L —_— —_ —_ O ~ X
O_H T OT "o dﬂ ~
o) _ @ o T o b do M
Mz o o w R m K X
R o % 5 B CIS:# N
B <) o9 N owT z=Z oy =
o o <o gy W= ] i~ R
= - = 9w z / N T ol 5
oo ) A3 == I~z o — o o8
& oo ™ X T E W 5 X 2o
° go < do g 7
s O g X il o A i
o o= w B CEY ST o)
o= W = LN = am
X T T W= I - %o
S-S S TEE TN
= o < (S| LA o
M B uﬁ T T . - = W 3
TRy TPL T3A oo 5 P THr oz,
o ° T B ) TB =X ° Y T X T e
1N [ . oo oM X B N fEuJiad
o #oE BER W A
o o gl =3 - 5 ! -
o X of o T HoW oot D Ry o
= = o T F = =
\O \O \O \O O O O
(=3 (=1 (=1 (=] (=] (=] (=]
S, S =) S S = S

sl
24
3}

5

FA,

pul

B, A

I3

A, A,

A, B

Ein

L

L

2= 0
H

A,

F FAg Y] FejR A3}
k<)

™
=

A, sHA, A
ATRAE 93 nHAA R

Atk

o]

P
-

=

o], w1
=

=

o ATY AY, A8A, A

&7 dHe

= =
=
=N
o

st ZA

Args

=

AL,

S

o}

&

A1
Al

7 Edd, o

[¢}

3

A
~
H
T

ot

-
L

3 U
|
T=

=

CEEEEE R
CRE)

A, deel, olEd, AY, oojzE
}_:50

A% @A

HA,

Al



10-1323413

£45

==
[l

CCR i T e S L BN T Moo W W E T Ao o A
[ ; 5 == . = = o e
HTﬂnﬂjl&oorL u%nq idﬂotﬂoomO&aﬂ_c],l, umunurw. xo&#ﬂﬁi%_” omﬁ&e
BTN M) I T N G S o R -y g o
BEE A s I I o e o D o T
e T g om0 I o o W oF B T ER i
1) G o K B Y T | i1 o o X B N AT
PED oo “ap IVExemoL_B o Pap  owmm MY T oo
aw SR =T T T e e TR T oA RN TR T TR — 3
o o Ot = - l o K :.L Ot — N L1 Do =
o AR ) o o =3 7l T o= .o o)) 3 ] X Do B T
B oy fo X T W E ml Ho X oz K T =
oo T T o= FA T TR R T T o NE_ B R
.ﬂArOf_Il ‘w:/ T ]ﬂ.ﬂl HOE o = ‘m\JIIﬂ/IL‘L.I T M E\I‘Mﬂ#.\il O# ]ﬂE
\ul = & E#E . WO ET o ‘Iﬂ E‘.ﬂ z_.o ]ﬂ _AO OE _I _,M,#AL ﬁE ™ .ﬁsw WO ET "o _L]# mL Wﬂ ]‘Hm 5 © ﬂArO HT
° = ™ T o — . f { 9 ™ Ao o o 9 ny
< X T o= R o & 2 K g 7 o o
By % oo BB R PR SR RO ) E o, ETF U TP
mﬂﬂw% o B o — o xLeT&L%woLﬂEmﬂ o — I:LAEH_AT drw_\mu
By 2w RO g Rl ol N O S ROR g P I R
MR o R N PR R yge B M Tk = S 3 M T
0 53 f . . . = 3 o < _ = —
R R Cwx LT REE (B oF R ol S N SR o Mo
.Eoﬁi ! UT.C)MH a0 e = X " UE)MH thﬂ, z?ﬂo,o| o — I
TE DR o oo o B X R T of X — @ zo oo o % "
x _ N g 7o 9 o o B o B B Ay 7o 9 o o B L %o =y o
@ FED MR MR T B o m = MR BT E DT i
o oy Ay = o o o) R R = Ul K=< ~— =
peiedz  $3F FRUVIRazeR. 0 EEF MsAgsr TR7
W _® ™ Pt T o o = 7T - o P
ﬁ@%%oﬂﬂﬂwt _Zﬁru% .XMﬁOZI#LtﬂﬂAHMﬂWMM i}u% HLMWEWMM HOIEL%
Y A L - I = . A — 2 o
g F ok Ay HRZerdfETREs @My JeerItug Yoo
i | - W ‘m =) &o o P g yﬁa B —_ o.@u 1kl]|‘._ _ ! o
o,ﬂﬁw_ﬂﬂiaﬁ/ Wn_wmﬂ W?ﬂﬂr],,@éemﬁvi%? Wﬂmﬂ ﬂzadnﬁﬂﬁuww,@mﬂ Mﬂwwm,a
Eﬂwau w9 d.17_.017rL d.@lxgawgpﬂilzﬂeﬂr d.ﬂ.oﬂu uﬁﬂ%eTJlbtmo#HE ;Lmﬁ71uWo
_L.E\JII‘ —_ s ]‘E — ™ i T jhs X ) o .
TeTRIE ZHT Fegw fiogEee I¥T ZZgar P, i3
TR wz J %iﬂﬂﬂgm%&%%ﬂ R BB EE X o T % w
X0 ’ w_l_ Jla_oa_o j— Ju_ dlum o N Mol
A ey S T et T ° 5 i G ; H o
— o X . X . X0 1 o= W Do X . oo T 9 ol
moo =3 " I S X T P il R MR
N Ry BT g WANE W =W G I A T ol M
I g o= WF PWEE R .+ X W o M Moo e T g N Gl
E#,Ee#a&oiaMHAT Emoq, m;ﬂdﬂﬁcaﬁumna,_axﬁa_ﬂe Emmuw QM%%WﬂeT%Q ﬂoﬂew
ﬂMﬂATﬂwﬂr = . omo m#Au,ATanﬂﬂ_ﬂ]mﬂ%%i m#A,ao momoﬂyu%,o\bﬂmaTﬂ o oy 2
=T L p oy T A G - S T oy o BE Z A o X
eI G By A BOWOR R g e K Sy B A R oy BN = A °
=T g o W < oo X B do -y = T o= N oo BT o WM X B K
N R RoXTEE  pm g oWy porEmSHET w
AR T <7 2 DT LWy oy E T T =T Fad .~ T —
L.EA1Y.|I EEO o ~— KX J:O.Awadl a]_l] w0 N oy o ~— KX ~ X o X 1 ‘_Iwyl
TE LR hvry i Mw T m R & Mw 57 T ® o w T g a R
N e o N = AT S o AT S =
= ooy PR =L o oy T ol (AR oq
Y _ T ww X m T N R o= R T2 m T N = ° ™ 0= . oF oL
~ 0 B 1:0 :.L = e - = X " - H;l Y o5 ,ﬂl ™ X 2o - A_I X e ‘q_ol oW T =1 Tor ,_ﬂ..wﬂ .
Baw T NT T e T wmE DR TR oo T e g N e T E W
o od T KT W t Kl BOROE do w o M oA W R t Kl BB or KB OB R or N do R

[0071]
[0072]
[0073]
[0074]
[0075]

a}514 19]

=
g

st 19 shatEel o
o

L

Fu

v of] A

.

24 gdejz Azl ¢ glen, gskA 19 59
n

L

_10_

-

T

4 ez Axd 45, delE Y Svist 2 5 Slv

2

ol



[0077]

[0078]

[0079]
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SES46 10-1323413

stz SristeS sSgeEd &gt 2 HsegEs Sriste BRE 2

ool A del] mEE, gyte] wE Mol a-SMA, dolHEYY Tea Febal [ nRNA 2 v
o] izl Hlate] FmeAA FFEEHANL E 2] (2R,3R,45)-2-(2-F 2 2-6-(3-oto] =l ofu]
=)-OH-FH-9-d)-H Egtste] =2 no] 9. 31-3 4-tho] &9 AT = SFJEWA SR a-SMA, FHolHEYE
Fehdl 1 2l Aes s oR oAk, w1, Fehls dAEke volse Eas d42 (2R,3R,49)-
2-(2-F R E-6-(3-clo] mull dojn] 1o )-OH-F 1 -9-U ) -H Egtsto] =2 o] 9. 71-3 4-Tho] & A& 3hd dFH4d 2
T Aol ofs) frimw Aol FEpdl HHo] AR Fass s Bl T

T3, 10 mg/kg®] (2R,3R,45)-2-(2-F 2 2-6-(3-ofo] =Ml Fo}u] ) -9H-F U -9-Y) -l Eg}slo] =2 Mlo] Q 7-
3,4-tho] &S A3yt AgPw Fo] Fq(XAA Fo) 38
fibrosis)el Wsir =A==y} F53 A mays

TS, 34 e o8 fEE FE 13 golnEvd ol did e (2R, 3R,45)-2-(2-F 2 2-6-(3-°}
4 & EE ZAEEY 7R B X3l o)

3, (2R,3R,49)-2-(2-F 2 2-6-(3-olo| mul A o}n] =) -9H-F 2 -9-A )-H| Eg}slo] =2 Mpo] O -3 4-t}o] &3} =
Azeke] 2o 93 X7 Febda 1 2 vo]lBRYE pRNA AFFRES AAA7IH o= duld sk
& dg 2 gt AYAE&TE YERITH

TS, INK ©F ERKS] 54 a.#H A = TGF-B 1o 28k Aiksah8-2 (2R, 3R,45)-2-(2-F 2 2-6-(3-ofo] =1l
Aol 1) -9H-FH-9-A)-e| Eg}slo| =2 o] @ #-3 4-T}o] Zof| 23] F=#xA 74 AT

T3 (2R, 3R,4S)-2-(2-F 2 2-6-(3-o}o] =l Ao} 1] 1= )-9H-F U -9- U ) -E E g} 5} o] = Z 4 o] @ #-3  4-T}o] L&
mProx A XA TGF-B 1] 23k Smad3 <13t3lE FHAA|F .

ok, TGF-B 1o o Febal 1 nRNA el tidh AAR A a5 539 A7 (R,3R,49)-2-(2-F 22~
6-(3-oko] il d o] i) -9H-FF T -9-U ) -E| Ee}sto] ==ampo] @ H-3 4-thol & (31814 29] 3FHE), (2R,3R,49)-
2-(6-(3-B2E Mol n)-2-F Z2-OH-F H1-9-9)-E| Ee}sto]| 2ol 0. 91-3 4-Tho] & (31514 39 3gha),
(2R,3R,45)-2-(2-F 2 2-6-(3-F 22 o}n| 1) -9H-F 1 -9-)-e| Eg}sto] =& Mpo] © #-3 4-tho]-& (3}3}2] 4
o] 3}§HE), (2R,3R,45)-2-(2-F R E-6-(3-FF =Ml Foln 1)-9H-F 11-9-4)-H| Eg}ato] =2 Mo @ -3, 4-T}
o] (3}8h4] 59 &) AFH R TGF-B1ol o Febzl I nRNA FHo F715 Asetsint.

whehA] . AAR AEFEAI] (2R, 3R,49)-2-(2-F 2 2-6-(3-oto]| =l obv] 1) -9H-FH-9-) -H Egfslo] =2 4}o] 2.5
-3,4-t}o]& 9 o] fFuAe AxdArEA AdF3(tubulointerstitial fibrosis)e] WAS Aksk ¥l oy
2 NG Fsle] Jae FeA A S A, WA GASe] N2 AFAZA AFEE $ Y.

Hoabgol o Ao wpzw | AARS] AEF A|Alel (2R,3R,4S)-2-(2-F 2 2-6-(3-o}o] =Wl A o}n] 4= )-9H-FF

=
U-0-9)-Hl Eefetol E2aho] . 41-3 4-thol £ aztol AMF Aol AnBHAY HfHE AP 2 Ams
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

SES46 10-1323413

a3to] FHay Gl MBI MEE a-MASH SUFE AES 71 vl A (goln eyl bl 1) AsF
ZAS Tl 2R ER E3FEY} (22. Chevalier RL, Forbes MS et al).

Hodtgol o AAjde] way, E uhyol AZA] AT AL g-SMASl A|lEe] 7]FA wEo] ayo] HH
A mA o R FREJTE. TR e &AL FuAE-F AE ]EE(EMT) Al7)el ol F8s dol
ARk ol A=S " (E-cadherin) WA 2 AFz7A HaskA] @tk 1B ¥ = 1E). 954 a¥H4 54
7 olZl=s % nRNASE T o] WEo] FraskA] ek olfr wWehA| «th. ey, o] ma® wlo] o3}
W oolAl=E mRNASH dald whdo] FAZ} 200-250g (271 €) @ Wistar RERGAAN dZA A 3U3

1097 F7teles Aoz By vl Ao} (23, Docherty NG, Calvo IF et al).

w3 4714 ofbE|eAl ol WEb o
mRNA @FE o =X g A &4 E}
8 B

=
£ HAFH(E 8). FE3H TGF-

ow obglial 5849
s} gEpel glom ol @ Avks obdlwmals AAEAte] w7
A

AR oA 13 1/3% nRNAZE S I S7HAZTH = 9).

471 A AARS EIF S7HE ot FEAVE AndEA ARsE 23E avke] HAd AEESd
AL Jos HoFErh, B ByoA= (2R,3R,49)-2-(2-F R 2-6-(3-ofo]| =l A oln] 1 )-9H-FH-9-d)-E| E}
stol=mMto] @ H-3 4-tho] 2] AFEART wAUFOZA NARK QIMsE SAAT (= 6).

22 2WEA, Angll, TGF-B1 ¥ E34 AolE7lJo 2R E
olel 7pA7F {izﬂﬁf}‘:} olz]gh Q1B oiFEe MAPKE XFE thekdk o]#E
G o] &4l 7]upelAl =& A (tyrosine kinase receptors)®] 3HFAEE &
Z—‘, JNK, ERK 1231 p38 MAPKE &-&3tt}.

AL JNK, ERK 12|31 p38 MAPKS] Q14Hsl7F @3tko] #Hw Aol R5F F7kshal EMTSF ECM 543 i)
&S A dZs Fu} (24. Ma FY, Flanc RS, Tesch GH et al; 25. Pat B, Yang T et al; 26. Stambe C,
Atkins RC et al).

B odweA = o] Aok AdX|sk= Hle]Z(vehicle) A a3to] e Aol A INKE ERKe] Q14bsh=
S7FetAIRt p38 NAPK®S] S1ibshe F7hshA]l gokvk. Qbo] wisfel 4l7gell Al p38 MAPKS] 1xkslrh of F7tatA]
dokeAE WEshA etk (2R, 3R,45)-2-(2-F 2 2-6-(3-ofo] =l A ofu] 1) -9H-FF I -9- ) - e Eg}slo] = 2 Me]
Q-3 4-tho] &L Qo] FHfE Al INKe} ERKS] SI4kstE e AAAT. AEAGS o83
(2R, 3R,48)-2-(2-F 2 2-6-(3-o}o] =il A o}w] 1) -9H-FF -9~ ) - B E&}3} o] = 2 40] 9 #-3,4-T}0] & gk
TGF-B 10 ]38k INK9} ERKS] Q14Fe}E 7|zt

whgbaA] JNK9F ERKS] A& ZHolk REZHO R (2R,3R,45)-2-(2-F 2 2-6-(3-ofo] Lwl A o}r] 1 ) -9H-FF 1 -9-< ) -
H Eg}alo] = 2abo] ¢ M-3 4-t}o] & 9o] -MH axZS A, 22 (2R,3R,49)-2-(2-F 2 &-6-(3-ofo| =Hl
Aol 1 )-9H-FH-9-d)-E| E}to] =R 0] 9 -3 4-T}o] & g ¥o] FHHE Aol A Smad3 A4tstE WA S}
A= BT (& 7). ES MAPK Q14ksl= TGF-B 1ol ©Jgt Smad 7= 4%t} (27. Liu Q, Mao H, Nie J et
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

SES46 10-1323413

al; 28. Furukawa F, Matsuzaki K et al; 29. Hayashida T, DECAESTECKER M et al).

d -d)-HEgSto] = 2] 9 31-3, 4-tho] &of ol g
MAPK <14F3} A= Smad3 ¢14F3}e] AR o]ojd &+ 21 (2R, 3R,49)-2- (2—%1; 6-(3-olo] =l A
olm 1= )-9H-F 2 -9- )-H E g}slo] =2 Ro] 9 #-3 4-Tho| & o] & ThE 3-A53} WA YUZo| & 4 r}.

(2R, 3R, 48)-2-(2-F £ Z-6-(3-0bo] £l Aor] i )-gH-FF 71-9-)-H Ee}ao] E o] 9 -3, 4-Tho] &o] wgA%

A% R AGAGE gasel 2 AdelA (2R,3R,45)-2-(2-2E 2-6-(3-0bo] I o] 1) -0H-FF 9-9-2)

HEetsto| E2aol 0 A3, 4-thol &2 HHE7t AW Fol Fol(AAH Fol) A W Lol A
o

%
NN Aebay M EE ERHoE FY 5 U= 3 % % 4).

OIA QAN AT FTA(ACE) AANL} A L |IA-2-F=E- A XA (ARB) 9} 22 #UorX Qelal L= ~EH 2 (RAAS)
AAAE AFAAFSl st Hx FEolrk. B AT (2R,3R,45)-2-(2-F 2 E-6-(3-olo] Ewl H o}r] )~
I-F3-9-d)-H Egslo]| =2 Mo] 2 F-3 4-T}o] &9 X5 aTE YZEAAZA AXS”AI]l 83 DA
(ARb)Q1, ZA=EH(losartan)¥} B adtl. (2R, 3R,49)-2-(2-F 22 -6-(3-olo]| =yl & o}n) 1= )-9H-F-9-9 )-
H Egsto] =2 Mo] 9 #-3 4-t}o] 28 2= e (losartan)# AN X B85 FHE JeEhAQT.

s

a
s
a

4 a3 o fE¥ ZA 19 gdoln2vel wuld Be e (2R,3R,45)-2-(2-F 2 Z-6-(3-o}o| =l
o} 1 )-OH-FF U -9-)-H| Eg}slo]| = 2 4}0] 9 91-3, 4-To] Lo} 22 wre] el T FFo| o3 amz o
2 rasiglek. AgrE (2R, 3R,49)-2-(2-2 2 2-6-(3-olo| =Ml o}n] 1) -9H-F A -9-) s Egslo] = 24} o] 2.3
-3,4-tho] ¥} 2xrEEe ZFXFE TGF-B1, Zepl [ 2 FolH2 el pRNA Bd ] A5S ayxoz i
Al71H (2R, 3R,45)-2-(2-F Z 2-6-(3-o}o] il A o}r] 1) -9H-F U -9- ) -H| E &} sl o] = 2 4-0] @ 7-3, 4-t}o] o]}
22 dadx g os) JHEA @ o= (E-cadherin)] il AES Z7AZITE (2R, 3R,49)-
2-(2-F 2 2-6-(3-olo] mll F o} v 1 ) -9H-FF U -9- ) - H| Eg} 50| = 24 0] @ 7-3, 4-T}0] &0l L} A2
(losartan)® ©dxg7} o) et 1 2 go]lB2UE yRNA W3] F3FS n2#] FEA= Hiaetx] g},

e
="
(o]

o]d ATFAAE AA QA AFFEA(ACE) A AL Oi] ]_‘P_Ei]/d S A ZA (ARB) 9 22 dld-Ax] L elAl-Ud =
Z~HEA(RALS) AAAZE 43544 a@u Mo od frd AgARSE adxde=z v Hagk bk Qi
(30. Ishidoya S, Morrissey J et al; 31. Ishidoya S, Morr1ssey Jet al). o]g3 AFEL HU-ddX &l
~GEAHEA(RAS) AAATE & AFoA GERA] 82 ECM Tl A o] pRNARE S F1vk B aEkgl

A

Aol 2 delA AR A8 ARl vAE adE S48 fste]l BE 20 mg/kg oo dAA
QRS A A A (ARB) S AHE-3Fe] mRNA HAMES 24 3}7] o %%aﬂ %%9}14. B3 10 mg/kg (2R,3R,45)-2-
(2-2==-6-(3- O}OlEHﬂéowh) 9H-FH-9-)- IEE‘ro}OlEiM}Ol 3,4-To l%a A7 AgE Sl
FA(HAAAR Fol) sklS W nRNA s 2AsEd SR @S ? AATH. I AEL] 7] A (B
o] A7t £x34 7%**0] EAEATE. )AL Hrkey] 9lste] NEL /AN wde] AstE: 2Ese
PAT-13} 714 el d s a2(MPs) 9] s=s Stk 22t (2R,3R,45)-2-(2-F 2 2-6-(3-oFo] =2
obr] 1) -9H-F T -9-)-H Egteto| =m0l @ -3, 4-Tho] &3 ZA=RH(losartan) ] ZFAEE nRNAZ A H
S BAIAHOR UEh o] dt Ak AR AR A Q' AAEAN(ARB) o] Al A &S Hol FRAT.
23 (2R,3R,45)-2-(2-F 2 2-6-(3-o}o] =l A o}n| 1o )-9H-F U -9-Y ) - ¥ Eg}slo] =2 o] -3, 4-Tho] &
Ad-<dA QA -F =B 2 A (RAS) S AIAIF T2 71kl ey Alaatdd Afste] s 9288 &
AThar A Al gk,

A
[e]

&

wEka], B A ATE (2R,3R,45)-2-(2-F 2 2-6-(3-oFo) =ull A o}H] 1 ) -9H-F 21 -9- )-8 E g}sl o] =2 M o] $ 7
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[0103]

[0104]

[0105]

SS=50] 10-1323413

-3, 4-thel Lol AAFEke gt A EAA A& AN glrh,

W, (2R, 3R, 49)-2-(2-F 2 2-6-(3-oFo] =l A o} 1] 1) -9H-F d-9-2 )~ B E#}alo] =2 4ol © §-3, 4-Tho] 29| &
A 2yE AFAAF3R 71938t c-Jun N-terminal kinases (JNK)¥} extracellular signal-regulated
kinases (ERK) A= Z128]3 Smad3®] oA} #&do] vk, oo A 7|AFHF(ESRD) S A3 /3o &
A walo] A EE (2R,3R,45)—2—(2—:2?1?1—6—(3—0}01EBWOM )~OH-3F:1-9-d)-H| Eg}sto] =2 to] 0 4]
-3,4-thol &S ARsvt AaAE Fo FA(HAAL Fo) S w A fste] BAS ESAITIAY AR
adst Aot

o

Hoabmge] AAR A EA ZLFE (2R, 3R,49)-2-(2-F 2 2-6-(3-0o}o] =il F o) 1) -9H-F 1 -9- )-E| E 2}
ol ZMo] Q-3 4-T}o] & X o|9 HLEAE EI e okstH AR

Sl
A 531 m—a—m sl Aol 3ol
J'

= s3] FAHE Aol A FIAE-FH AE o P(EMD) Ol #gF (2R,3R,45)-2-(2-FR2-6-(3-¢}°| &
Hﬂ@o}ﬂi)—9H—%%—9—%)—EﬂEE}6} |=24o] o 3-3,4-tho] &2 HAY &FHE YEeEld Aotk a-SMA (A,
o} ojAl=dd (B, )¢S A, mRNA 2d (A,B)S A3 Yol A-A17F P(RE AAIEH 3, ol
=] ] Osﬂ _?]]_/}_lf/j = 40 B Hh:ﬂ,] /dzﬂulamﬂzq ﬂ—}_js]— x{aq /\11\10}031—,} _\J_x1% 1.:_}@1 ]
= AR At p-d€ (D, B)oz AT, AdAsE 2549 6vigle HE dig
4 = BEFXEZ YehlATE. #P<0.05 vs HH7] A, T P<0.05 vs B]o]F(vehicle) ¥ U
8

N

ox o

= 2v, o] "Hw A A e AESL] 71" FHo| td (2R,3R,45)-2-(2-F 2 Z-6-(3-o}o] =l Ao}
2)-9H-FH-9-d)-e Egfelo] 2R o] 2 #-3 4-To] &9 HAM7 &#}E Yerd Folvk. F&kl I (A, D)F I
I8l (B, )RS s¥o] HAdE Ao F7he Axe] 7)& qu<>ﬂ 73k (2R, 3R,4S)-2-(2-F 2 2-6-(3-
a5 Hrkshrl flske] A3

A2(0) 2437 918 d29 B 2

W0} ) -Olf-F21-0-2)- Bl = ek aho] = 2 ahe] 2.41-3 4-cho] &
TRNA HE(AB)S ZA45] 98] A-A7E PRE AASHAT, vl

VHEL

A7l Qe AAY AASdth BAH Gude] MEARE FEAR A% A9 (D, BOow
ZASSA. Weolso] Zel2E GADE ANl Lol AAD A B T B RS2

(2-5 2 2-6-(3-0Fo] S jl 2 o} o] ) -9H- 7 91-9-2) ) ¥l E 2} 5ho] = o]
Ass T8 evtele 9EE AgeUn Wi £ EEoA=

P<0.05 vs H]o]Z(vehicle) Hgd 424 aamA,

to
ré

-3,4-t}o]l 2ol FIE HrlslT. A
EFUITh. #P<0.05 vs HR7] A#, T

i

T 38, HARHor ao] Wy AFAM FuME-FH HAE old (EMD)ol th3k (2R,3R,49)-2-(2-F 2=~
6-(3-ofo] =il Ao} 1 )-9H-F 11-9-d)-E| Eg}sto| = 2o @ 7-3 4-T}o] && syt dds Fo] Fo(H4
4 Fol) S W] E3E VbR Aolth. a-SMA (A, D)9} olA=EHH (B, E) HAS xAle7] 918t 3
o gyto] HAE AlFoNA AIAE-FE AE old) (EMD)oll thgh (2R,3R,49)-2-(2-F Z&-6-(3-0}o| =
Wl A obr) 1 ) -9H-F 81 -9-2 ) -E| Eg}slo] =& o] © 3-3 4-To] &0 AR aIE =48ttt nRNA LA B)S =
4at7] e A-AzF PRE AR, @ad BdE(0) SAHs] & 92w B3S B oaygo] A
A 7R AXHE AAEY. BxE dwmde] wE AnE FRAE AFsia g-9" (D, Bo=

z7gakqlth. Vi Hlo]Z(vehicle) Aeld 10 dA =4 ##H4, LJ: 10 mg/kg (2R,3R,45)-2-(2-S2 =26~

#-3,4-tholgo] AH 10 dA dS54 s#AHA,
LO: 10 mg/kg ZAFZEF(losartan)©] ﬂﬂﬂ 10 OWH A=A aAH A LI+L0: 10 mg/kg (2R,3R,45)-2-(2-F =&
Z-6-(3-ofe] =il o} 1) -9H-F #1-9-U ) - Eg}sto| =2 M o] @ F1-3,4-T}o] &7 10 mg/kg ZALZEH(losartan)
o] & t} AFHE 10 dA 434 a#9A. HdIdAsE 25 6vlgY FEE AEET HY £ ATOAE
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YERSITE. #P<0.05 vs BE7] A%, T P<0.05 vs H[o]E (vehicle) HEd 434 aaHA.

T 4=, AXAeR s3] HHw Al F7kE Az Z)ZEN FA o] digk (2R,3R,45)-2-(2-F 2 =-6-
(3-ote] =l ol 1 )-OH-FH-9-d)-E| E} o] =2 MR o] 9 #-3 4-T}o] &5 A3/t dE Fo| Fo(HAA
Fo]) 89S we &3= vehd Aotk ZeA 1 (A, D) ¥ dFolrzYwE (B, B)EdS HiHoz a3o
HAE AFY F7te AT 1F EHH o) (2R,3R,49)-2-(2-FEE-6-(3-o}o] el Aojn] ) -9H-FH-9-U )-H E
glalo] =2 M o] @ M-3 4-Tho]Lo] M A= XNB5aHE Hrkslr] 9ol ZA4EUt. mRNA LA, B)S ZAH37]
A3 A-A17F PCRE *‘f\] Q3 g dS(C) S48 Hd A" ERE % g o] A elA 7 A g

ot o &l;

AAH AAEAT. BAE @] dEATE FEAR ﬂ&oh B-<4¢l (D,
Eﬂﬂi oiAH(F)O tl:§_ 0%

o=l olH] 1) -9H-FH-9-)-H Eg}slo] =2 Mo] 2.31-3,4-T}o] o] WX+ Ei}%— HI7bskAek, Vi wlel&
(vehicle) AZ® 10 d# =4 294 LJ: 10 mg/kg (2R,3R,4S)-2-(2-F 2 &-6-(3-olo] =dll A o}u] 1)~
H-F3-9-d)-H Egtslo| =24 o] o 5-3,4-tfo]-&o] AHE|d 10 A 44 &AM, L0 10 mg/kg ZA2 ¢
(losartan)o] A&d 10 dx A=A @A#HA | LJ+L0: 10 mg/kg (2R,3R,4S)-2-(2-F 2 2-6-(3-o}o] =l do}n]
)-9H-F 2 -9-d)-8| Eg}slo)| = 2Mo] 9 3-3,4-t}o] &7 10 mg/kg ZAEEH(losartan)¢] = o X H 10 LA
A4 s@HA. AAREE LFE 6 vEle] AEE AL H £ XFAE YERTE. #P<0.05 vs
HR7] AlZ T P<0.05 vs B]o]Z(vehicle) HE® LS4 adHA.

S)-2- (2—§LEE 6- (3 o}

% 5%, (2R,3R,459)-2-(2-F 2 2-6-(3-olo] Ml Ho}n i) -9H-FF A -9- ) - H| Eg}s}o] =2 4}0] ©.71-3,4-T}0] & 0]
TGF-B 1o 93t =3B ZE (profibrotic) BFAE 3A17]= EHE YERA AHolt}. mProx AEE 20 uM
(2R 3R,45)-2-(2-F 2 2-6-(3-ofo] =il A o}n]| 1) -9H-F 3 -9-U ) - Eg}slo| =2 M o] @ 71-3,4-Tho] &3} T E

£ @502 10 ng/ml TGF-B 1ol <& A== ATt TGF-B1ol 93 a-SMA (A), &zl 1 (B), ¥ vojrzy)
‘?/l (C) mRNA Z&ell oigh (2R,3R,4S)-2-(2-F 2 2-6-(3-olo] =l A o} = )-9H- 7 -9- ) -E| Eg}3lo| =24 o] &
#-3,4-tho]go] WA= adE A-AIZF PRE SAGY. APARE 43] AN Hd £ EFLAE Y
BRI, #P<0.05 vs iz, T P<0.05 vs 10 ng/ml TGF-B1.

62, c-Jun N-terminal kinases(JNK)®} extracellular signal-regulated kinases (ERK) "J’Lﬂ-% T
AAE= AAR AP a TS ekl Zolth. a3tke] dAE AFelA INKeF ERKS 14kstel] digh (2R,3R,4S5)-
2-(2-F 2 2-6-(3-ofo] Ml A o} &) -9H-FF 1 -9-¢ ) - EﬂEE‘rO}O]‘:iM}O]OJﬂ 3,4-tho]go] WA= AHRE A
at7] 9lste] dlwl 53t wAS AAska, sRAR ZRFste v £ INKSF ERKE 2ASGh. AdAse 1
8 6 vlEle) AER AAEYA Hit £ FFeAR JERRATE. #P<0.05 vs @R A%, 1P<0.05 vs H]o]
Z(vehicle) AH#dE A=A 237N, nProx AEE 10 ng/ml TGF-B1L AH7slr] A 308 %<k 20 uM
(2R, 3R,48)-2-(2-F 2 Z-6-(3-olo] =l A o}r] - )-OH-FH-9-U ) -E| Eg} o] =2 o] @ #l-3 4-T}o]| &3} $hA| =
T d5o® HAAZE 39, 15%e] At &, INKSF ERK <IARSlell wx]i= (2R, 3R,49)-2-(2-F 2 2-6-(3-0}9]
ZWl ol o) -9H-FU-9-A)-H Edslo] =2 M 0] 0. 3-3,4-T}o] &9 aFHE FAH3Ict. @l dEge F
2 Asisla & K ERKE 2Asdu. AYdAul: 43 AASYn HiE + F2oxE UeEhQT).
*P<0.05 vs tZT-, TP<0.05 vs 10 ng/ml TGF-B1.

X

T 72, MAAR ek mProx Al FEoA TGF-B 1o 2]3k Smad3 <14HeE #AAaAZItE RS veld Holu, 879
Hg Aol A Smad3e] 14ksH(A)o tHE (2R,3R,4S)-2-(2-F Z2-6-(3-o}o] il A o}r] 1) -9H-F U -9- ) -H]
Egsto| =2 Mo] 2 9-3,4-t}o] &o] u[X = gE SASAY. dd dde FEAR FHs) 3 v -9
Hoz 2A3Qltt. Addxss 15E 6 vigle] HER AN H £ EFOAE YEFRTE. #P<0.05 vs
AR 7] A 1tP<0.05 vs B]o]F(vehicle) Hgd =4 2B M. nProx AEE 10 ng/ml TGF-B1E H7}sh
7] A 30 F<t 20 uM (2R, 3R,49)-2-(2-2 Z2-6-(3-olo] mul o} n| 1= )-OH-F A-9-Y )-E| Eg}sto] = Zxfo] & 3
-3,4-tho] &3} I i dEo R AHYE 9. 3080 AW T, Smad3 1Akste] WA= (2R, 3R,45)-2-(2-
R Z-6-(3-oto] EwlFoln| 1 )-OH-FH-9-d)-E| E}eto]| == MRo] Q-3 4-T}o] &o] FaHE FSA. o
A de FEAR AHselal F Smad3® ZAIGAT

AHAEE 43 AASE H £ T A2 YERNATE. #P<0.05 vs tlZEr, 1P<0.05 vs 10 ng/ml TGF-
1.

% 82, BE offiel 489 mRNA BHE-2 AIZFeE Wi oz g Fto] HawE AFelA FTrMetE AL e
A Folu}, AAL F335le] oluinil 4284 mRNAEHS A-AI7F PCREZ SA3IGTE. AAR (A), AyAR (B),
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[0106]

[0107]

[0108]

SS=50] 10-1323413

AgAR (C) Z2¥]3L AsAR (D)9] AJZHE mRNA &S ek 2-A)7F PR WHoz A3 Y. AExAEs 258 6
nlgle] PEZ AR Fo a2 YEATE. «P<0.05 vs @HE7] A, 1P<0.05 vs H]o]F

(vehicle) 2" 454 ¥y,

ry
32
k]
o
el
H
=]

= 9%, nE ob e =2l FE&A mRNA k] of] o
(2R,3R,45)-2-(2-E R 2-6-(3-¢lo] =Wl Ao}n| . )-OH-FH-9-L)-H| Eg}slo| =2 o] 0 H-3,4-t}o] &2  aH}E
Yeld Aolth, AAR (A), AuAR (B), AxAR (C) 23 AAR (D) mRNA @& tldk (2R,3R,4S)-2-(2-S 226~
(3-olo) il A o} 1 )-9H-FFH-9-L )-E| EE} o] =2 0] @ F-3 4-t}o] &2 Axg] FE A-A7F PR HHo
2 SAsY. AgAss 15 2 ovfgle] HER AAER H £ ZFAE YERIITE. #P<0.05 vs
H7] A%, TP<0.05 vs Hlo]Z(vehicle) AE¥ U544 2394, # 1 mg/kg (2R,3R,49)-2-(2-F 2 2-6-(3-¢}
| = A oln] ) -9H-FH-9-U)-H Egtsl o] =240 @ 3 -3, 4-T}o] &5 A g 354 saHA.

o

% 108, TGF-B10] RE o=l 84 mRNA 23S x4d3ttE AL Ued Aolth. mProx AlEE 6A17F &
= 24N 7F 5<F 10 ng/ml TGF-Bl1o® A=3FAth. AAR (A), AuAR (B), AsAR (C), AsAR ©]A A 1(D), AAR ©]

AA 2 (E) 283 AAR o)A 1/3 (F)o] mRNA & L& A-x]7F PR W oz ZAHstgtt. AdxEE= 3 WA 6
3] A Hd £ ¥EoxE YERATE. #P<0.05 vs tIERT.

b

112, TGF-B 1ol o1& bzl T nRNA D&ol e theFgk AAR A 3AIQD (2R, 3R,48)-2-(2-F 22 -6-(3-0}0]

A obH] 1) -9H-F 7 -9- ) - e E g} slo] =& Mpo] © H-3 4-tho]-& (i}?‘fm 29] spetE) 9 1 whe) EEkE (3
P 3 WA 79 SEtE) e HE G35 YERE Zlolth nProx AEE 6 AIRE SoF thdd AAR A EA ] EA
EE= HEAA O 10 ng/ml TGF-B 1o olate] A=+E AT, (A& (2R,3R,4S)-2-(2-F 2 2-6-(3-0}o] =l A o}n
=)-9H-F#-9-d)-H| Eg}lslo| =2 Mo] @ -3 4-Tho] & (3}8H2] 29 3}EE), (B)E (2R,3R,45)-2-(6-(3-H 2%
g ol i) -2-F 2 2-9H-F H-9-9)-e| Eg}slo]| = 240] @ 71-3, 4-T}o] & (3} 8} 39] sk, O
(2R, 3R,49)-2-(2-F 2 2-6-(3-F 22 F o}n] =) -9H-FU-9-U )-H Eg}sto] =24 0] . 91-3,4-T}o] & (3} 512 49
), (D) (2R,3R,49)-2-(2-F 2 2-6-(3-FF 22l Fo}r] ) -9H-FF 1 -9- ) -H| Eg}ato| = &2 4o] @ 51-3,4-
thol & (3}8h4] 59 §9E), ()& (2R,3R,45)-2-(2-F 2 2-6-(3-o}o] L =l Fo}u| 1) -9H-F 21 -9-2 ) - ¥ Eg}3}
olE2F#-3,4-t}o] & (384 69 3FE), (F)E (2R,3R,4R)-2-(6-(3-R 2Rl ol w)-2-F 2 2-9H-F ¢ -
9-d)-HEgteto| =2 F -3, 4-thol& (34312 79| FFHE)oltt. TGF-B1o] o Zebzl 1 nRNA Z&e] gk Z}
ztel shgh=e] ¥ A-AIRE PRl eJaiA FA &3

T 12%, (2R,3R,49)-2-(2-F 2 2-6-(3-o}o]| =Ml F o} 1)~
o _—ﬂ, ‘ﬂ]}\u o%]u]—_g_J,]_ 7140 Hay 5 UEUO )\1641:!]—1?:'4

%

d

~E| Eetsto] =2 4jo] @ M1-3,4-To] &9

1S4
4|
fo

= 132, (2R,3R,4S)-2-(2-F 2 2-6-(3-c}o] =l A o}m] ) -9H-F T -9-Y ) -
o 4 A Agay S48 93 55 2do AguiS Ul &%l\:}.

fo

WS YAF7] A AT W
ols, ¥ wHel oalE B7] Slskel wigAT NGB AN, L S ArdE B
A olalar] flatel AFEE AL W, AAeo] ool X wre] Wgo] FHHE AL ohirh,

AZd: B g  (2R,3R,45)-2-(2-F &2 Z-6-(3-o}o] ¥l A o}u] - )-9H-FH-9-4 ) -EH| E&}3slo]| =2 M-0] 0 H-
£ 9 o]y FEAY A=

2 g o] 38 29 E3FE (2R,3R,49)-2-(2-F 2 2-6-(3-o}o] Eull Ho}n] 1 )-9H-F 2 -9- Y ) - B E g} 5} o] = = 4}
o] @ #-3,4-t}o]2, 3}st4 39| 31EE (2R,3R,4S)-2-(6-(3-B 2 El ol x)-2-F 2 2 -9I-F#-9-4)-e| Eg}

sto| =2 Mo] @ 91-3,4-t}o %, shsba] 49 SHEHE (2R,3R,49)-2-(2-F 2 2-6-(3-F 22 Ho}n| )-9H-FF ¢ -
9-d)-H Eglslo| =2 Mo] 2 H-3 4-t}o]2 38t 52 3HE (2R,3R,49)-2-(2-F R 2-6-(3-ZF 2l Holn]
=)-9H- ﬁa—9—°1)—EﬂEE}o}°1CiM}01OJﬂ—S 4-t}o] L, 33k 62 F3HE (2R,3R,45)-2-(2-F Z 2-6-(3-0}0]
L=l oln] ) -9H-FF-9-d)-H Ed}slo]| E2F -3, 4-Tho] &, 3}EA] 79 FE (2R,3R,4R)-2-(6-(3-HEXR
Wl ol i )-2-F & 2-9H-FH-9-U ) -t Eg}slo| = 2 F -3, 4- E}O]i% Xiyan Hou, Mahesh S. Majik et al,
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[0109]
[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

S=E556] 10-1323413
Structurre-Activity Relationships of Truncated C2- or C8-Substituted Adenosine Derivatives as Dual
Acting A2A and A3 Adenosine, J. Med. Chem. 2012, 55, 342-356°] 7]A¥ "WHe] osir A %38+ ).

Add - A 9

g4 @AM wdo gFH FA AxFa-v}ea] FPE(Central Lab Animal Inc, Seoul, Korea)®
Q

oML 10 mg/kg tiletamine/zolazepam (VIRBAC Laboratories, Carros, France)oll 2]3%F

S Fa) AAlshe

S RES 3707 fA8E 08 dsd Ut 9% ave SW gedom wold @ e ¥ nels
AA4/0)2 ARSI 2 FRL W] A6 ARE Ao2 AT, LEE ane g +HAAE AU
AW a3 A% glol sk

2. (2R,3R,459)-2-(2-2 R E-6-(3-olo| =il Fo}r| 1= )-OH-FA-9- )-H| Eg} o] =24 0] @ 31-3,4-T}o| &2 4FH
4 28 Ay dqad SAL A% T8 =22

A eke]l 2o tisk (2R, 3R,4S)-2-(2-F 2 2-6-(3-ofo] il A o}r] 12 ) -9H-F & -9-Y ) -8l E 2} 3} o] = 24} 0]
$ -3, 4—401%4 oﬂﬂh@ﬂré ZAVE 7] 98k (2R 3R, 4S)—2—(2—ﬁi§—6—(3—0}°1Eﬁiéo}‘ﬂ+) OH-+F™-9-

2 0.25% 7 Lﬁ/\]uﬂﬁl f‘*‘ei* (CMC)Q} 7L% °J° Eoio}oﬂt‘r RE M FEAYE %5—6& R F
7] Y8l & 5Y Aol AlFete s|AE u 74X &Gt A5 o3 HAo] a1 5Uo] Ak & 3| AA
At

3. (2R,3R,49)-2-(2-FE2-6-(3-olo| =¥l A o}u| = )-9H-FA-9-A)-H E}slo| =2 ifo] © H-3,4-T}o] 2] A=
4 &% A9 Asad 53L AP 58 =Y

AR Al AN Fste] tEk (2R, 3R,49)-2-(2-F 2 2-6-(3-o}o] =¥ A o}u] 1 )-9H-F U -9-U ) -E| E g}alo] = 24}
o] @ #-3 4-t}o] &) FHE 2ASH7] 9te] (2R,3R,4S9)-2-(2-F 2 Z-6-(3-o}o] Eul A o}n] 1 )-9H-F & -9-¢ ) -
H Eglslo] =2 alo] Q -3, 4-T}o] && A7l 7} O‘OM 3 AR Tt 1 w3} 11 & 28-S A%
AU A& sAANE HEE & 3Yo] A F AN, [0 Va2 434 s394 &35 9
& PEo|H, 3944 109 HH7Y S¢b) Hlo]Z(vehicle) X 10 mg/kg (2R,3R,4S)-2-(2-F & &-6-(3-0}9]
Tl Foln ) -9l-FH-9-L)-H Eg}sto] =2 M o] . 9-3,4-T}o] & A3 Aolth. BE FEHIE wd AT
Fof wHolon sAE w7 AEHHoF HAASGIT

4. Axafg

C57BL/6] A wkg-2~ Aol njAstA die TEAW FE2 Al2HE(proximal tubular segments)olA] 2
¥ E43}9 murine proximal tubular AJE (mProx)E ¥ 7tyrielel e uwiglol} o fee] Sugaya HHAF
NAA FFATE.

mProx MIZ& 37ColA 5% CO.7F FH=E 44, 106 Blokxd A, 100 U/ml A2 #, 100 /ml ~ENEA}
o|Al 12]al 44 mM NalCOz;°] S DMEM wiAE FH3iqlth. BE Ao AxEe] 7" A== A o)
G Axe AAAA 24 AE Holl 0.15% EfotAE A S sk DMEM MiAl = wksto] A4S H

Ak,

5. §-HALS} A-A17F PCR
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[0122]

[0123]

[0124]

[0125]

[0126]

SS=50] 10-1323413

Eg|Z(Invitrogen, Carlsbad, CA, USA)& o] &3&lo] XA oA & RNAS F=319a, WA AEA] 18srRNASH
A AAZF A% RT-PCRsS A A|3}aLAF SYBR green PCR master mix kit (Applied Biosystems, Foster City,
CA)9} ABI 7300 A-A)%F PCR thermal cycler (Applied Biosystems)Z AM&3}%T).

A E-FAAF} W22 2F 18srRNAY] A ZEA1E Applied Biosystems AZE¢|o]S o] &3le] A& o
S48t A A nRNA HE 5T 18srRNA o2 HAS Y. ZF fdakd ik ZElolm Ajgd A
371 ® 19 YRS

X1
fag | LA | o e
AE Zefoln
18s rRNA 5'-AGGAATTGACGGAAGGGCAC-3' 5'-GTGCAGCCCCGGACATCTAAG-3"
AAR 5'- AGTACTTCTGGGGGTCACCG- 3' 5'-CCATGTTTGGCTGGAACAAC-3'
AsAR 5 —CTTCAGAGAGACGCGTGCAT -3’ 5 - TGCAGGCGTAGACAATAGGG -3’
AAR 5'-CGGGATCCGTCCCTGGCCATCATCGT-3' 5'-GGAATTCCCCTCAGTGCTGTGAGC-3"
AxAR 5 ‘~AGTAAAGACCGTGCCACCAG-3' 5'-GGAAGGACACACCCAAAGAA-3'
a—SMA 5" -GATCACCATCGGGAATGAACGC -3 5 - CTTAGAAGCATTTGCGGTGGA -3’
Zepal I 5'- TCTAAGACATCCCTGGTCAC -3' 5'-GTCCTTCCAGAAGAAACCTT -3'
olAEsE |5 -CTGATTCTGATCCTCCTGCTCCT -3’ 5 - ATCATTTCGAATCACTTCCGGT -3
gfol B 2 WE |5'~ TTATGACGACGGGAAGACCT -3' 5 ' -GCTGGATGGAAAGATTACTC -3'
whg-2s ko))
18s rRNA  |5" -AAACGGCTACCACATCCAAG-3' 5" ~CCTCCAATGGATCCTCGTTA-3’
AAR 5'- GTGATTTGGGCTGTGAAGGT -3' 5'-AGTAGGTCTGTGGCCCAATG -3'
AnAR 5'- GGCTCCTCGGTGTACATCAT -3' 5'-GTTCTGCAGGTTGCTGTTGA -3'
AxAR 5'- GCGAATAAAAGCTGCTGTCC -3' 5'-AGGCCACCATGAAGATTTTG -3'
AsAR i1 5'-GGACTGGCTGAACATCACCT-3' 5'-AGCCAGTGCTAGGGAGACAA-3'
AsAR 12 5'- GGCCAGAGATGACATGGATT -3' 5'-CAGCTTTGGAAGCCCTACAG -3'
AAR 11/3 5'- CCCTGGTTGTCATGTGTGTC -3' 5'-TGTCTTGAACTCCCGTCCAT -3'
a-SMA 5 -GTCCCAGACATCAGGGAGTAA-3’ 5 —-TCGGATACTTCAGCGTCAGGA-3’
Zepal I 5" -CGGATAGCAGATTGAGAACATCCG-3’ 5" -CGGCTGAGTACGGAACACACA-3’
gto]H2YHE |5 -CGGCGTATGCTGTCACTGGCCG-3’ 5 -AAGTTGAAGGCAGCCACCTG-3’

6. Western Blot #4

AAFz2 ol AEE 60 mM Tris-HCI (pH 6.8), 25% =8 Al&, 2% AF =dA AolE (SDS), 0.1% B =Z R
=, 0.2% 2-HAEANEES FF3tE 5XAE buffer?t TFE Laemmli lysis bufferE o]&3le] &3jAH ).
o] =S 95 CelA 102 &t 7Fdstar, Shs-Eejotadoir|= A Wrjges AAlste] 2471 o,
PVDF WHZelog &AM A-a-SMA (Sigma-Aldrich, ST.Louis, MO, USA), 9-o]AI=3|¥ (BD bioscience, San
Jose, CA, USA), 9d-vlo|B EUWEl (SantaCruz Biotechnology, CA, USA), 9-e}d I Z2}A (Southern Biotech,
Brimigham, AL, USA), <-<14F JNK (Cell Signaling Technology, Danvers, MA, USA), - INK (Cell

ol
Signaling Technology), <-4t ERK (Cell Signaling Technology), <-A ERK (Ce

11 Signaling
Technology), <-¢12F p38 MAPK (Cell Signaling Technology), <-#A p38 MAPK (Cell Signaling
Technology), <-24F Smad3 (Cell signaling Technology) Z8]a 9-xA] Smad3 (Cell signaling

Technology) 9} & o871x] &A1 2 Abgste] HAEEA. A7) B85S 230 A9 A1 o BILS A
2]3ka LAS-3000 (Fuji photo film, Tokyo, Japan)< o]-&3}o] ojnux & EA&qt;. ¥4 A w==
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

SES46 10-1323413

-dglow WAHE FEA (densitometry)S o]&3le] Ag3lsle] thxt3 v WA 53T

Oll

7. 2A%H 4 2 AREA

ol o= gkAl s pH 7.4 Q1 2% paraformaldehyde-lysine-periodate

= A- J—ﬁﬂﬂa 0}913}. HAA] G223 1006 ALAS o] &3 4 Ay v, o WS el
% duE violee] MY Efas Wyoer st kil 71de 54

& Edas 94 71E (IT15-1KDE o]8-38kef AzxiAe] dnel uet 44

A71e] B AeE Ad ¢ NG @A H £ 2FEA (SE)E JERATE. 2 Z157ke] Aol digk T A4
9] 9]= analysis of variance (ANOVA) 2 Fisher post-hoc analysisell 93l BHuEX353TE. RE 74
Al FAASRE frofg Afo] gk P<0.05°]t}.

AYd : A3
1. AARe] A3 A A2l (2R,3R,45)-2-(2-F 2 2-6-(3-o}o] =al @ o}v] 1 )-9H-F-H-9-Y ) -H| E&}5lo] =2 M o]
2.#-3,4-t0) & (334 29 3FE)9 2o HHE AN AuddY AF3E distes &9

AT HE ol (BN F7He A2 713 (B F42 Aadzbdd Adashe] A4 Sl
o AAAME-F0E AE o]H(END) 2] FEAZ a-SMA 2 oJA=F A (E-cadherin) F&AES AT, a-SMAQ|
mRNASE ©ld HE2 A5 a#dH A oF] Frhglen 10 mg/kg/dayi (2R, 3R, 4S)-2-(2-F 2 2-6-(3-0}0]
Sl ol ) -9H-F-9-d)-H Eg}sto| =2 M o] 0 F-3,4-tho| &5 Fofgh A} oA =Y.

o]A=FY (E-cadherin)® mRNA &2 (2R,3R,4S)-2-(2-F 2 2-6-(3-clo] Tyl Fo}r] =) -9H-FH-9-d)-E| E
ghatol =& Ato] @ 7-3, 4-tho]Zo] AelE ayte] HHH AR FEHAA FUkeY (= 1).

7k AlEe]l 7148 (EAD F#ol ek (2R,3R,49)-2-(2-8 2 2-6-(3-o}o] =l d opm| 1o ) -9H-3F 1 -9- ) -H E 2}
stol =zl 9 3-3, 4-tho] &0 Ay adE Hrlety] flste] Fehlls FAsks Hole] Edas d4s A
Attt (= 2F). AR7IA () A el S ek, ey oddd AA R nle]E(vehicle) A
g gdto] HHE A Fehal A, Ay A5 2 Aol AT

(2R,3R,4S)-2-(2-F &2 2-6-(3-olo] =dl A o}w] 1= )-9H-FH-9-4 ) -E| EF} sl o| = 2 M4}o] 2 7-3 4-T}o] 29 A=

ot ferolEAql wyow Fohzl Moz panAT. ole} o] ZeAl 13} dolnzvde] 9
=A aAH Mol o8] FE% mRNASF Th RS O (2R, 3R,4S)-2-(2-F 2 2-6-(3-ofo] =Wl & o}H]| 4= )-9H-F 2 -9-
3)- Eﬂea}o}ol:zwomﬂ 3.4-thol Gol| ola] PAFT. B8 Zehzl [¢) whuld wAS S 25FEA Pa

SFATH( = 2

E o

>4 2

ﬂ!g ﬂllo

0t ol
X

Jl

2. (2R,3R,49)-2-(2-FE2-6-(3-olo| =¥l A o}n| = )-9H-FH-9-Y)-H| Ed}slo]| =2 Rfo] @ #-3 4-T}o] &2 A
3t AP T BFAXAAG F) 39& o FAAFNA AxdnAdA A43 94 2

(2R,3R,4S)-2-(2-F 2 2-6-(3-o}o] =Ml Fo}u] . )-9H-F U -9-U ) -l Eg}sto]| = ZMlo] @ #-3 4-T}o] &S 3l A%
ol Al Alxdrdd AFIE JAEH] H8 ARl JgE ol T (XA Fo)sdT.

RHgAEASS A fAp= a5 WA dS S ), o= Ao AFEFEE BE 7HA L 7
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

SE55 10-1323413

o
[©
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(2 49)-2-(2-2 2 76— (3-0}o] = ull A o} 1] - ) -QH-Fr &1 -9- <) ) H]| E g} sl o] =2 apo] © #l-3 4-Tho] &8 A 937}
AgE Fof| Fo(AN Fol) 3PS wWe] a9 FHrslgdrl. wEF, (2R, 3R,49)-2-(2-F 2 Z-6-(3-ofo| =ul
dobn| ) -9H-FF 1 -9-d)-H Eg}slo| =2 Mol @ 3-3 4-Tho] &0 mItet A A HoARA FPgEdAd =
A2 (losartan) o] &35 H| L33t}

a2 A3, olAl=sY (E-cadherin) @ d WAL 10 dA dFA aAH Mol FEHAA FAasHRaL, ol2F
42 10 mg/kg (2R,3R,45)-2-(2-F 2 Z-6-(3-oto] il o}r) 12 )-9H-F 1 -9- ) -H| E g}t o] =2 apo] @ 3l-3,4-
t}o] & EE 10 mg/kg ZAEZEH(losartan)?] Fol2E A5dA &A T (2R,3R,4S)-2-(2-F 2 2-6-(3-o}o] T Hl
Aojn| ) -9H-FH-9-24)-vl Ee}sto| =2 M o] 9 -3 4-t}o] &3} ZAEZE(losartan)?] ZFAFEE olA=dH
(E-cadherin) vr¥d wdo) glojd Tzl =712 Jehidti(E 3).

I, AladrAd Arste] Jdol tigk (2R,3R,45)-2-(2-2 2 2-6-(3- O}OlEBilélo}‘ﬂ )-9H- 9
ghetol=2ao] @ 3-3, 4-tho] &5 AFs7 WPHE Foll FAHAAY Fol) a3le wWel aviE Hrhely

of 2kl 1 % dejpzdd Bds St 2k 1 3 sejpzdd mRNAQ} o dEe HRo) A
z aaw o] axte] g AN FEAA skt

¢

(2R, 3R,4S)-2-(2-F 2 2-6-(3-olo] E=ul g o} .= )-9H-F 1 -9-A )-E| Eg}sto] = & 4fo] @ #-3 4-T}o] 23} &A= e
o z3AEE Foha [ ¥ ol addE pRNAYE S g4 o7 AT

3 ZeA 13} vlo] B 29 e 9 a7 g o
(2R,3R,48)-2-(2-2 2 2-6-(3-0}o)| =l A o}n| 1= )-OH-F A -9-L )-B| Eg}5to] =2 Mfo] 9. 71-3 4-T}o] & FEE= Zxz}
Zeko] gl o dAF #asT (= 4).

24 AMEE Holo EFIE 9GS wl (2R,3R,459)-2-(2-F 2 Z-6-(3-o}o)| =M A o}u| 1 ) -9H-F & -9-
d)-elEg}slo| =2 M) o -3, 4-tlo] o} ExERRe] x|AA X8 ZEla 2FXEIF AlEAFCA
e o) fry Fehd F2E adHor AAATE AL BHol FUT (X 4F).

¢

718 Aol ©JaA (2R, 3R, 49)-2-(2-2 2 2-6-(3-0ko] EHl o] 12)-9H-FF 91-9-2))- ¥l E e} sho] = 2ae] 6.7~
3.4-thel &2 Afat AAE Fol Fol(AAY Fo)sgle W A4 andel o8 fEf Aneirasy
el B Adshed mudelg: A o & Uit

gk, AERISAl AR JAE ZAFEY] flEke] a-SMA, FEbAl [ g3 dlo|HEYE Y e A A E-FIH

ME OJY(ENDH F7HE AIES] Z]F(EN) #HHE FH-AE 10 ng/ml TGF-B 1] AH2]¥ mProx A3l
ZAVEFR T, TGR-B 12 a-SMA, 287 1 Z2elx sfolB 2dele] pRNA B3-S XA A=3ch. AARS JAE

mProx A3l TGF-B 1ol 23 A M E-F7+] HAE o8 (ENT) 2 ZF7te Axe] 712 (B3 ##" 4
A S gy oz FgAAZU. (2R,3R,45)-2-(2-F 2 2-6-(3-ofo] =l Z o}u] 1 ) -9H-F U -9- ) - ¥ EE}3} 0]
=2 Mbo] 9 -3 4-T}o] & TGF-B1o] 9%k a-SMA, Zet7 13} sfo]lB 24El pRNA A2 dS anpzoz oA
sHlth (&= 5).

3. AAR GAe 93] ZFHE c-Jun N-terminal kinases (INK) 9} extracellular signal-regulated kinases
(ERK) 9] <14t3t #4

A7 AAe 1 2 20 WEH, (2R,3R,45)-2-(2-F 2 Z-6-(3-olo] =l A o} v] i) -9H-FF A -
ol @.M-3,4-thol &2 US4 SuAMRA} TGF-B1o] Ael® nProx AEAA Awwray Masel F
9 e wRHez Avkaln.

Asedzrdad Adfrstel #ek (2R, 3R,45)-2-(2-F 2 2-6-(3-olo] mnl o}n| 1 )-9l-FF -9~ ) - E&}slo] =2 a)
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o] @.M-3,4-tho &) oY W AREIG} Bo]
g:]_ ]

e 71Ae 2AS] Astel ARAZ-FNY AL o]
(BMD)3 27h8 AES] 71 EQD 43 2 = A

e (MAPK) Q1AkshkE 2418kl

INK$} ERKS] ¢1bebe @ wr] A} wjwsjd ao] #Hlae 2golx F71stdth. INK9F ERK<) %lﬁ*g a
Aol o8] FEE <lASlE= 10 mg/kg (2R,3R,459)-2-(2-F ZZ-6-(3-olo]| =il @ o} ) -9H-FH-9-A)-H E
ol=2Mo] @ F-3,4-tFo] o] 23] AAHATHZH 6A). TI TGF-PB 1S mProx A|Eo]A INKS} ERK <1A4F3
F=33TE. (2R, 3R,45)-2-(2-F 2 2-6-(3-olo] =l A o} 1 ) -9H-FF 1 -9- ) -H| E&} o] =2 40] © #-3 4~
9] A= INKeF ERK 14HstE mabAl o A AT (% 6B).

&,

il

ﬂﬂﬁ%rﬂ

[e]

=

EF, AMR A wProx MEOIA TGF-B1el ]9 Smad3el dxtshE FHaAZth 2 Aol A= TGF- B 1/Smad
o] EMTSF EQM F4 o] e o3 Aaxdaig o]y wite] Smad3e] IitskE FAskglck. 1 23}, Smads
o QAarshel Al Smad3e] WlEE S7FSHA XA Smad3ef 1AFSE ARA= %01 AE gl FEs] T
7bekSiTh.  HEE, (2R, 3R,48)-2-(2-F R 2-6-(3-olo] =il A o}r) 1) -9H-FF 1 -9-U)-H| Ee}sto] =@ apo] © -3, 4-
Choler& TGF-B 1l <3k Smad3e] 1SS dA A ASHH.

4, TGF-B1-F%¥ =4 I wRNA 2@ Rk (2R,3R,49)-2-(2-Z &2 2-6-(3-0}o] ¥l A o}r| 1= )-9H-F & -9-
d)-H Eglsto| =2 M0 Q #H-3,4-1}o]-& (314 29] 35HE) 2 I ¥he] 3HEQ] 1Cy

TGF-B12 A AfF3E fF=ste T8 APlEFRRlol7] wiel, TGF-B1o] <jgk 2kl [ mRNA Tdel] gk
AAR A Aol a5 S5 TE. 6A17F B2t (2R,3R,49)-2-(2-F 2 2-6-(3-olo] Wl A o} m] 1) -OH-F A -9-< ) -

tlo
o

Bl Eg}sto] =m0l @ Hl-3, 4-tho] && EFFel= thdF AAR AEAS] =4 L FE=A Skl A 10 ng/ml TGF-B1
oﬂ o3& A] mProx MEE A ettt B8 oFHoZ (2R,3R,45)-2-(2-F 2 2-6-(3-o}o] Tl Dol 1) -9H-F
A-9-A)-e| Ed}sto] =2 no] 9. 9-3,4-T}0] &2 TGF-B 1o <& Zebzl [ mRNA & AR EP (2R, 3R, 45)~
2-(2-F R 2-6-(3-olo] =l Ao} 1) -OH-F 2 -9- ) -E| Eg}sto] 2 o] @ -3, 4-T}0] &2]  1C52 29.972 uMe]
3, YmA] (2R,3R,45)-2-(6-(3-B 2R Holr| - )-2-F 2 2-9H-F U-9-)-E| Eg}sto]| =2 M 0]  31-3 4-T}o] &
(3}8F4] 3¢9 8gHE) (ICpe 8.799 uM), (2R,3R,49)-2-(2-F22-6-(3-F2Z 2 Ao} n)-0H-F3-9-U)-H E
ghatol m2ajo] 9 H-3,4-tho] 2(3}8k4] 49] 3HgHE) (ICx< 8.110 uM), (2R,3R,4S5)-2-(2-F22-6-(3-ZFo =
A obn 1) -9H-F 1 -9-4)-Bl Eg}slo] =& Mol @ H-3 4-tho]-& (313t4] 59 BFHE) (10 25.779 ul) %A
FIH R T6F-B 1ol o3 22k 1 nRNA & o] S74E5 Asfsisivh. o2l g a2 TGF-B 1ol 23k =27l
I mRNA &) gloja @xpao|drt. 18y, (2R,3R,45)-2-(2-F 2 2-6-(3-o}o] 2 =il A ofw] =) -9H-F 4 -9~
)-HEgsto| = m -3, 4-thol & (31814 69 3}3HE) (IC02 >100 uM), (2R,3R,4R)-2-(6-(3-H =Ryl = o}

)-2-F 2 2-9H-F-9-d)-H| Eg}slo| =2 F -3 4-TIo] & (332 79 FFE) (ICS 73.165 ) =4
[ mRNA & TFAAI7IA] @AY, ofF ofzhnt FAAIF T, slsh] 2 Wix] 7 st&Ee gk 242be] 1Cs #h&

sh7lel 22 ZIASSITE (5 11). k2 4-63]9] Aol AAA Ft £ FFAE YehHIr. #P<0.05 vs 10
ng/ml TGF-B1.

21 19 lejA, 7] Y Solal, Xi&E 191 (2R,3R,45)-2-(2-FZ2-6-(3-olo]| =l do}n| 1) -9H-FH-9-U )~
ghate] =2 o] @ #-3 4-Tho] & (3}3H4] 29] SH3tE
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s

“,

S=50l 10-1323413

HO\\: “oH
Iz 2

stetA 29 s3tE mean % A=
con 0.105 100.00
0 1.000 0.00
1 0.988 1.34
10 0.764 26.37
20 0.575 47.49
50 0.271 81.45

ICs 20.972 ull

slatal 1ol QlejA, 7] Y Soli, X+ Brel (2R,3R,4S)-2-(6-(3-HE2EMlFoln|x)-2-F & 2 -9H-FT-9-

Q)-F| Ee}stol =2 o) 9.91-3,4-Thol & (384 39 FEE)

Br

HN
NN
{7
SN N)\CI
HO§ ‘oH
# 3
sleta 39 SstE mean % A=
con 0.255 100.00
0 1.000 0.00
1 0.677 43.36
10 0.624 50.47
20 0.417 78.26
50 0.353 86.85
IC50 8.799 uM

384 1o glolA, A7) YE Sola, XE Clel (2R,3R,4S)-2-(2-F R 2-6-(3-F 22l o} =) -9H-F 2 -9-

d)-H EZtsto| 2ol 9.31-3,4-Tho] & (31814 49] 3hgh=)

(5814 4]
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

Ho ‘oH
x4
shoha] 49| setE mean b A8l
con 0.264 100.00
0 1.000 0.00
1 0.890 14.95
10 0.559 59.92
20 0.442 75.82
50 0.271 99.05
1Cs, 8.110 uM
3}3}4] 19 Qloy A, A7 Y= Solar, X= Fel
(2R, 3R,4S)-2-(2-F 2 2-6-(3-ZF L 2wl d obn] 1) -OH-F 9 -9-% ) EﬂEE‘roM‘:iM}O] -3, 4-thol& (3}
59 3}gHeE)
[3hsh4) 5]
F
HN
L
HSS .%bH
H* 5
5ok 59| 3gte mean 0 e
con 0.278 100.00
0 1.000 0.00
1 0.831 23.41
20 0.907 12.88
50 0.438 77.84
100 0.169 115.10
10y 25.779 ul
RN 10] 9)o A, 2] = 0°] 1L X+= ISl
(2R, 3R,45)-2-(2-Z B 2-6-(3-0}o] & Ll A o}u] .= ) -9H-F & -9- ) -H Eg} 3l o] = 2 F &3, 4-T}o] & (3}3H2] 69
shete)
[3}e+A] 6]

on
JH
Jm
Qi

10-1323413
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[0174]
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PREn

“,

HO' “oH

S=50l 10-1323413

HZ6

stetA 69 sh3tE mean % A=
con 0.271 100.00
0 1.000 0.00
1 1.383 -52.54
20 1.140 -19.20
50 0.919 11.11
100 1.054 -7.41

1Cs > 100 uM

speba 1ol glolA, 71 Y= 0°]aL,

XE Br¢l (2R,3R,4R)-2-(6-(3-B 2l Aoln] - )-2-F 2 2 -9H-F21-9-

)-HEgslo| =2 F -3, 4-tho] & (582 79| 3}3E)

[s}e+4] 7]

X7

318t 7 et mean b A8l =
con 0.143 100.00
0 1.000 0.00
1 0.938 7.23
20 0.881 13.89
50 0.607 45.86
100 0.488 59.74

1Cso 73.165 uM
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