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Abstract : The renin-angiotensin system is an important hormonal system that regu-
lates volume and fluid homeostasis. Recently, it has been suggested that angiotensinII (A
IIDmay directly cause cardiac hypertrophy and fibrosis by acting on myocardial cells. I
investigated the preventive effect of an AII reseptor antagonist(TCV-116)on the develop-
ment of cardiac hypertrophy and fibrosis in spontaneously hypertensive rats(SHR)at 16 and
24 weeks of age through histopathological study, an AII receptor assay and studies of type
-1 angiotensin II (AT-Dreceptor messenger RNA(mRNA)expression. AII receptor den-
sity was determined by radiobinding immunoassay. The expression of AII receptor mRNA
in myocardial cells was determined by reverse transcriptase-polymerase chain reaction(rt
-PCR). The groups of treatment with TCV-116, ACE inhibitor (enalapril)and hydralazine
at 8, 16 and 24 weeks of age showed significantly lower systolic blood pressure than the no
treatment group. The heart weight/ body weight ratio, the diameter of myocardium and
the percent area of myocardial fibrosis were significantly lower in the group of treatment
with enalapril and TCV-116 than the group of treatment with hydralazine and non
medicated SHR at 16 and 24 weeks of age. The density of AII receptor and the expression
of AT-1 receptor mRNA were significantly higher in the group of treatment with enalapril
and TCV-116 than the group of treatment with hydralazine and non medicated SHR at 24
weeks of age. The present study suggests that angiotensin II may be involved in the
development of cardiac hypertrophy and fibrosis in SHR, and that the AII receptor
antagonist inhibited the progression of cardiac hypertrophy and fibrosis via the AII
receptor, and that the density of AII receptor and the expression of AT-1 receptor mRNA
may be regulated by the stimulus to AII receptor.

Index Terms

angiotensin II receptor antagonist, cardiac fibrosis, cardiac hypertrophy, hypertension,
spontaneously hypertensive rat(SHR)




TyIF T vy v MREAEREHEE (TCV-116) O.LIEAMEIE |

BRARIERIMEZ v b (SHR) TO#ES

&

Vv e 7 vt 7 vV (R-ARDIERYWETH
57 v o7 v vII(AIDOABRERIR, ANSHRE
N L CEIBRE, BIREE, ReERS, F %,
B, Mm%, LERECTREIh, 250 NEHEHOI
#E, BIBETO7AFNRT e vOLRMEE, 3CRERREER
KIVEBHECON T a— 7 I VEHEOTE, FAL
RiE To NatBRIROELE, FFIR A1 € 5 WMH
BIEACEEEBLCR D, MERKEREOEE MR
BE TS, Efe, ANRMEHESCIERL o
A=tV o7 AEBEEIRLD, LSHRCESEFERL
TORXREZERT 5/ CHREEC L ESE L5 L
BEBR TS, A TOELRE, #HEHSTEE R-A R
ELTHIBRTWA., Thbb, FCERIhs T v
ATV =P VEBHREXOV = VAMERLTT VoA
TV IRERIh, T VIOFT Vv R
FACEPMERALTA INELEZNBRTHS. Ll
Bolt, BREORETFNC, WL o RERRGLE, mE
BE, BIRY, BN, THEARO T LU =vE ANIDEEZH
TR I EBHREIRTWS. ZhboRiE, HikR-A
REFTh, MEFAETER SN AMERErE R /s e b
BIELTWwBEEZDBRTWBY,

B, A IZAMIZ, type 1(AT-1) & type 2(AT-
D200V T2 A TOFEENPA LTI T LB,
ANOFEREBEMT, £& LTAT-1 ZEEEAL
TWBEZEZLR TS, B, =0 AT-1 SRECE
EHNMEAT % A IZAGREHIE(TCV-116, Dup 753
R E)HBBERE IR, A IRRARETIKE, A TofE
RZEHES 2 b, ACEBRERD X 5 imighco 7
SCR=VRTRRE IS VOV EREE IR LIER
ig\ntesd, A TIOABIER 2R ET 235y &
LTHifF S h T\ 5. ACE fHESR W, EEFEREG TR
<, DREXIHECOREFER SHE SR TN 5919, L
L ACEREEZ R, s Lk 5 cmifbhcn s o+
SVYRTRRAZ ISV VOERLE Vo A ISR
FEASF DIE T3 7c, DB RINH 2 OMRIEVE R D
BB Titiew. £2C, ZH3, SOFEEREY
ThHHERRERBMES v + (SHRIC AT-1 Z8&D
i TH B TCV-116, ACEfRERED=F35 7y o,
FLOR-ARCHEEY S 2 T WWEEFR 2T 08
REOe VS5OV EHLEL, ZhbE W2 SHR om
E, OIEX, DIFFRMEE, 3XOLGHEED A %8
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1. x5

EREW I, HHERBYEEHREEGHOBALE
HARERMES »  (SHR)TH b, A I ZHMEHEHE
(TCV-116)1mg/kg/ A x B 4 BB L LB E L A
FQOE), Afic=35 791 5mg/kg/AxEE L7
EFQOM, e F55ov10mg/kg/BxHEELELH
FQOID), ®IOERESD NFQOMW D 4B s ).
FRE, TR 16 & 24 BRERIZ 10 U0, FEiolm
- fEZHER, =—7 VB TCBEL CEHKE
FRX v MBI BR L. fnks, MBITEAZ v 7 (G
D7 v b HEREFEE(CE-2) % Fu-ie.

2. &

(1) —fEREEE

D I « 4KE 16 & 24 BETOEBRBICHE L.
MFE, tail cuff Bz X - CHEIE L 7.

2) LEE BHOLDOERYAE L.

3 IMfE A THRE MY = VIiEH -7 L ¥ 2T R
VIRE 24 B # © SHR 122\~ T radioimmunoassay
RIAD¥ETHIZE L 721419,

(2) L OBBH B

R= Y VEER, DERED 1/2 O C oK
¥ 47 A& % hematoxylin-eosin ¥ X 0t Masson  tri-
chrome JECHREL, WREENICHE L. 20T
DR & OFRMEETRE %, color image proc-
essor(SPICCA-II, HA7 €4 =7 2, HFE)THEL
7z,

D DA #IREEEES | hematoxylin-eosin Y& E A %
W, A2 BB AR, ZhFhoBEC 200
FTooMEOWTHEL, LEHMAOKOFLERES
AR OHRERE LRI L 2.

2) LFGRRMEAE T tE - Masson trichrome ¥ 84
ZH\, SPICCA-TIZLEMMES G LR L. OF
Ml & ME 2R TREOTS & IEEYRTE RIS
DWW B LEGALE 2 E i L CHEICRE S il
SOHERE L EENEELZHEL, MEEO, T7hbb
MMEER 2R D 7.

(3) A IEZHFEEEORE

D EZEofL : A IZAEREORE LTS,
EFTLHOBSE % Rogg et al . "" DT L.
¥ b, DEFEHE, KB L7 5mM Tris-HCI 2 & %

[0.25 M &8, 1mM MgCIl,, 1mM phenylmethyl
sulfonyl floride(PMSF), 5mM EDTA-1Na %%,
pH7.4] hCELELHEMIIL, Bio Mixer(H Ak
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B, HEROZHAWT, 30,000 RPM 30 BED 47+ 4
AE2[EEVELL. COBRBEEZ400g, 4CTI0S
M, EOoEEL TR RERE LB, % 105,000
g, 4CT 405 MHE, #BE O EE(model 85P-73, HIZT
B, TR L. W% 5mM Tris-HCI &% (0.25
M EERE, 1mM MgCl,, 1 mM PMSF, 5mM EDTA-1
Na &%, pH7.HFCFEEI®TH, 5, 105,000g, 4
TT20 5, BEOLTELL. BELSETELRT
Be#p % 50 mM Tris-HCI #2#% (10 mM MgCI,, 1 mM
PMSF, 5mM EDTA-1 Na #&tr, pH 7. DR IciFlE &
BUESELZEL. TXNTCOFRKZ0~4CTERBL 1.
ESBEOEABE L, Lowry KOTHEL .

2) A IZBMEHBEOHE | A IZFMEFBE R, Chiu
et al 20 FETHIE L. T/, protease inhibitor
& L T aprotinin 10 xg/ml, pepstatin A 10 zg/ml, ¥
X O leupepsin 10 xg/ml BB OEBEECE D W E S
BCHORE ) 7Y F 25T % 5 FRcimcf. D»T,
Y H v FIZfV7®]- [Sar?!, ed] A I 24BN %
7of%, 25°C T 60 DEIRIG €. 60 45D KIHHE, What-
man GF/B glass fiber filter(Whatman International
Ltd. Maidstone, UK) & Cell Harvester(Brandel
Co., Gaithersburg, USA) ¥ AW TZEEHEE & FHE
BESEE LI, OF¥E, 742X —%XED5mM Tris
-HCIBEHE@H7.OTLEEE L. 74 4+ 2 —Dfk
FEMEE, y-H v v x —CRIE L. —7, JEERRAR
i, 10M o A TOFEFTHREL . ZREEREE
(Bmax) & fREEE$ (KA %, Scatchard &4 ckd i,

(4) AT-1mRNA DFEH,

AT-1mRNA OFEHIZ, FRoHE LB B
RNA ##58. L T cDNA &5, Polymerase chain
reaction(PCR) THEd L 7.

D LR OBRNA ORBE I LFMEF OB
RNA 1, guanidinium thiocyanate phenol chloroform
N X o TRE L.

2) cDNA D& : cDNA i3, LiEohkclish
To LMl d o B RNA 22 5, cDNAG B * v b
reverse transcriptase RAV 2(Amersham, Buckingh-
amshire, UKD 2 L CIERR L 7-.

3) Polymerase chain reaction(PCR) : LEDFHET
R &Nic cDNA % Gene Amp PCR Reagent Kit
(Perkin Elmer Cetus, Norwalk, USA) % {#f§ L 7= PCR
5 CHEIR L7z, PCR RIS DMLY, 1 xl @ cDNA, 10
mM Tris-HCl #&##% (50 mM KC1, 1.5mM MgCl,,
0.001 %% 7 5 v &%, pH8.3), 10 uM dNTPs(Per-
kin Elmer Cetus, Norwalk, USA), 2.5 Bf7® thermas

= —

aquatics DNA polymerase(Perkin Elmer Cetus, Nor-
walk, USA)K X R0.2M D AT-1ZEMEH T 5
oligonucleotide primers(." 4 v 2%, ZHE)TH 5.
oligonucleotide primer O ¥ ##EL511%, antisense primer
& L T5-GGGAGCGTCGAATTCCGAGAC-3, sense
primer & L T5- ACCCTCTACAGCATCATCTTT-
GTGGTGGGA-3 %M Lic. PCR %, BZEMic 94°C,
0®, 7=—V v 7I65C, 45, DNA gihERIGI
72°C, 45 B DA THEAT L - primer DER ¥ & 08 PCR
1%, Iwaietal . D HETER L. 161 274 TL 7
7 F v @ primer 0%, &5H45% 1 271D PCR %
fTL7. HiE i DNA %, 2% NuSieve 7 #» — &
» 7" L (FMC Bioproducts, Rockland, USA) % i\ 7= &
SkE TR L7c. AT-1 284 mRNA 0RBEEZ,
AT-1ZBELEBTI7FVDEAVIFDBEEYT v
b A= —FRWTIE L.

3. HEFTERIAME

AR OPEEL, FHELEEFZEGS. DOTRL
7o FERILEEZIE, XIS D 7\ Student t RETHREL
fe. Tods, AEKER, BRENLSBLTE L.

(1) —#EEE

D I : 8:@E T ARA112.2+10.3 mmHg, E
FEN112.0+8.1, HEEA3105.5+9.2, N FH231142.8+
4.8, 16 B TIX AFEH98.4+6.8, EF£E2199.8+11.3,
H#A104.4+5.8, NFE23149.2+4.7, 24 BT A
FEA118.0+4.8, EFEA 1124117, HEEA 101+4.6,
N#EN157+4.3TH Y, 8, 16, BX 24 BETDEE
WEDHEERLELE LA, E, SXOHED 3IFHET
FENWD, NBKLTA, E, SXOHBHCTEE
WAEME %R Lz (p<0.0D) (Fig. 1, left).

2) LEE/EELL 16 8# T A B 0.337£0.027
%, E#230.3324+0.032, H#230.362+0.039, N F28
0.374+0.019, 24 ﬁﬁ%'ﬂiAﬁifi 0.352+0.034, E #°
0.33240.037, H % 230.364+0.046, N Ff 230.379+
0.034 THH, 16 £ 24 BT NFHRIHLLTA BICE
HCHEBCEMER L6 BB A B vsNE, ER
vsN B, 24 B A B vsN # ; p<0.05 24 FEDO N
# vsE # ; p<0.01)(Fig. 1, right).

3) IM¥E A ITEE L = ViEM M7 LN RT r
VEE 24BEBOIME A TEE X, AREA1348.8+
370.2pg /ml, EFf 7 444.4+97.8, HFf 51493.8+
162.8, N #¥23594+160.1 TH b, A FEs o 3 Fwcth
LCABEESYRLI(p<0.01) (Fig. 2, left). 24 8
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Fig. 1. Left panel showing systolic blood pressure of each group of SHR at 8, 16 and
24 weeks of age. Right panel showing heart weight/body weight ratio at 8, 16
and 24 weeks of age.

A ; All receptor antagonist (TCV-116), E ; enalapril, H ; hydralazine, N ; no
treatment. Value are mean+SD, *P<0.05, **P<0.01
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Fig. 2. Left panel : Serum angiotensin II concentration in each group at 24 weeks of
age.
Middle panel : Plasma renin activity in each group at 24 weeks of age.
Right panel : Aldosterone concentration in each group at 24 weeks of age.
A ; All receptor antagonist (TCV-116), E ; enalapril, H ; hydralazine, N ; no
treatment.
Value are mean=+SD, *P<0.05, **P<0.01
AR E HE N



(30) b H

oMLy = v iEME, A $E2334.84+6.13 ng/ml, E #
7335.9243.35, H B #325.29+4.86, N # 2324.92+
8.711THH, N &L HE I L TA L EHCEEICEHE
R L (p<0.01) (Fig. 2, middle). 24 8# o M4 7
NF AT R VR, AP 163.3+166.4 pg/ml, E #EH
218.3+77.6, H #F £3284.9+133.2, N 23283.1+
1209 ThbH, HBIONBICELTAFTHEREE
fE(P<0.05), NEH L CEBTHEESCEMER R L%
(p<0.05) (Fig. 2, right).

(2) LF ORI B RIB

Fig. 312 24 B0 48 To Masson trichrome 44
MR R 2R3, DR ERECIEALTW52, *
OEEN/NBIOHEICLLTARSLOENcRE
e EE - Tuwie, Fhe, MEFBICTD S h 5 T
b, TOBRESRN SIOHBICLLTARSIOERT
B E &% 5Tt

D O s e 1685 T AR A 13.54+0.78

[

wum, EFE2313.07+0.39, H#E218.72+1.27, N BEH
21.18%0.72, 24 B¥TIZ AFEA17.13+0.84, E B2
17.15+0.42, H #2323.15+0.86, N Bf2324.21+1.23
THYH, 16 FX V024 B TOOLHMBEERTH L O
NFCHLTABIVOER TARIEME R LE(p<
0.0 (Fig. 4, left).

2) ODHMRAEEER L D 168 T ARER0.71+
0.11 %, EBA30.71+0.15, H #231.05+£0.21, N BEA
1.0740.16, 24 FETIL A FE233.46+0.30, E 23 3.37
+0.59, H B #35.29+0.47, NE 236.58+1.00 T %
h, 16, 24 B ToOOFHRMEAERRLLZ H X O N B
CHLTARSIVCERCTERIEME /R LA (16 8
D AR vsH 7, EFvsH B ; p<0.05, 16 8o A B
vsN B, E B vsN B, 24 8o A B vsH #, A B vsN
B, EffvsHE, EF vsN & p <0.01)(Fig. 4,
right).

(3) A IZAEEEE « B

s Iy

Fig. 3. Light micrographs of cardi

\ L ‘é 4 i ; VNS
omyocyte in SHR at 24 weeks of age.

I L

Panel A : Treatment of angiotensis Il receptor antagonist (A group).
Panel B ! Treatment of ACE inhibitor (E group).

Panel C: Treatment of hydralazine (H group).

Panel D © No treatment (N group). (Masson trichrome staining X 200)

A|B
C|D

— [ hypertrophied myocardial cell
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Fig. 6. Panel A : Expression of AT-1 mRNA in myocardium at 16 weeks of age.
Panel B : Expression of AT-1 mRNA in myocardium at 24 weeks of age.
A
3
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Fig. 4.

Fig. 5.

The diameter of Percent area of myocardial
(%) myocardium fibrosis
301
20t
101
16

Left panel : Cardiac myocyte diameter in each group at 16 and 24 weeks of
age.

Right panel : Percent area of myocardial fibrosis in each group at 16 and 24
weeks of age.

A ; All receptor antagonist (TCV-116), E ; enalapril, H ; hydralazine, N ; no
treatment.

Vale are mean=+SD, *P<0.05, **P<0.01

AB EB Hi] N

B max of Angiotensin Il receptor Kd values

207 (nM)

10T

(fmol/mg protein)

7|
16W 24W 16W 24W

Left panel : Angiotensin II receptor density (Bmax) in each group at 16 and
24 weeks of age.

Right panel : Kd value in each group at 16 and 24 weeks of age.

A : All receptor antagonist (TCV-116), E ; enalapril, H ; hydralazine, N ; no
treatment.

Value are mean+SD, *P<0.05.

Al EB H[l] N9Y
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DS A TS REEE 16 BE Tk A B4 13,20+
1.60 fmol / mg protein, E & 2313.74+3.24, H & »°
12.44+2.30, N #2311.35+3.25, 24 @EATIZ AFBEN
12.59+2.61, EF #12.89+2.01, H & 210.93+
1.65, NF¥239.74£2.62 TH Y, 16 BE T3 A BRI
Mg oledd, 24 BB T NI LCA L ERTEHE
BEELRL(0<0.05) Fig. 4, left).

2) DA IISZAEERNE 16 BIc1 A B2 3.56
+2.55n0M, E#E234.52+1.40, H B A34.42+1.39, N
FEDI4.651+1.12, 24 BT ABEA3.90+1.71, E&
£33.78+1.88, H ##A13.68+1.85, N EE233.68+1.48
THY, 16 & 24 OTEE CHEFEBIICEN 8 7o (Fig.
5, right).

(4) AT-1mRNA 0FH

D5 AT-1 %54 D mRNA OB % Fig. 6 KR7T.

AT-1Z84K12 479bp, § 7 27 F V1% 259 bp 1B L T
Wh IRBDOAVIDF VYL A — & — X BEEIT
¥, AT-1 mRNA OFEI3, 16 B#C LB EY =
Lighro ey, 24 BETIX ABERHECH L CE BN
H& NBFchLEWERYR L.

% £

ABFGEE, A NZAGEFFEO SHR X3 5 KEF
ArBELcdboThHy, UTRAEY KRR LT
L, FOBFILOWTEETS.

1. A IZAGETEOMEIEM

ACE FHZEZE T, A TEAIGI LS cmifEfo 75 2%
=SVYRTRREZ ISV VOBBIERNED, R-A R
FHEEELTCWSbF T, LiedisTR-ARED
HET 5 A UZEEEIROBRNE F h T i
Furukawa et al 2?23, JERFF ¥ DA 3 £V — L EE
BILEWIC A IZREERIFERR D5 2 L 2B bnic
Lic. Tha®e, &0l A IS EERENH
FE2ED b, BAETE Dup 753, TCV-116 72 ¥ D AT
-1 RBRCRERN e ZREENEI BRI RT3, &
MEEFADHIELT, b M T3HEEKARTS, A
I RAGEHEIRF RESRE2RTHA, EIFARR

BHREVCEVIREDRSEEED S L 5T ok,

AT, BREFEFMES » +» (SHR)TD TCV-
116 12 X BRI, R cIEH S h<\v5 ACE fHE
EDOxF 7YV ERETHoT. DED, A NSTEEE
Bigkey, BEERLLTEbLDTERA LB 2 bR

2. R-ARICKT 5 A IRBEEREORRE

A TIDEARE, ERHOLBERR-AREL AN
T 5. AKRE T, SHR CoOEBMEFOMmE A T

(33)

E, Mgy =viEk, SI0MmE7TLFxTr v EBEY
BIE Ui, A IZAGREARELES L nE A T8
ER X0y = ViFEROBMER LI, ot
ANZEEREELcedIZ7 4 — F Ay 7 BHENME
BlicitclsdbntEsxbhs.

FICEFETE, BB R-AROELENHELMNZIRT
Y, ThIZX 5 &R TOMEIE s & RITEED T
HMAEEENB X 5o TERY. 2% D, fEER-A
REBEBR-ARIE, LTFLIFTLCEE TS LIIR
53, MR RIT B R-ARDIHE « € F e & 2768 R-
ARDEH LM T 5 L X TERWEEL RS,
RS, BRR-AROEBRRE LicicT Einu e
%, SHR O LM R-A RIS+ 5 A I ZAEER%E
DR Z AL IEHECIEFEM L T U 7R ATRERE DR X
hTw5,

3. A IZAGENIEC X 3 0IEXDEH

DI 7 A B D AT Nt - 12884, 84 DO G
B3I ) & AR D e DI AR DB R T 5. L
L, LEMEE, BECOLLHEThL D,
SDEEEE IR, Lichi- TLEKE, Lo s
X s ociticl, MEEAEESROFER L OH
FERER oEINC X - TR SRS, FOoRBRIE, %
HRRBLN e, »F7a25 3y, Al OBBERTFN
EZzbhTw5.,

(1) WEHARIC X %00BX

HERIBOT L OB WTIE, fh L 2O
DB K E % 23 e B A& LA © RNA #
VAT —EEENTTE LI & OH|E, =7+ ) RFE
KM EEI Ry ) 2 VEPHE IR BETE
KMl COBRAEARNER Lic L ORE™, %20
DFFREMIE > ) 2 VE L CHE IS5
JaPI O RNA L EBEADEARMTIE Lo & D),
> ) = BRI OB LR R BB R I %
L ECBENTERE T c-fos © mRNA AR LA
WMED L ERRB RS, Do X 5, BB EERET
, LRI COBEASRABEETEI RS EE X LIS,

—77, BOMEETE, LSRR, BEamofkor:
DISEMBERE L 72> T 5. BEMRAMHRBRIB D Z 200
JEXORRETHNE, BEZTHohE, OIEAS I
ShbEE2LRS. Lal, KPS TE, mMEHRER
ThHHe V752 vu#HE L SHR T, +4KEE
SR D bbb, DIEXFIH I s st D
ED, SEORHENE, DI BRI R
FTiel, ZOMORFIEALELTWBZ EEFRELT
W3,
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(2) #5253V BLIEK

ME EF X WBEOEE / +=%7 ) vEA(
SOCEE LA OIEADSTRAE Lic &\ 5 8520, E#hic
Lo TRELLIEALDCIROHAR/ r=x7 ) vER
DEIML T EWIHE™, v MERLGHE~O
IR 7Y VERERZ L 5 COBMEADT I JBRD
WO RBZBERLIZE WHBEDIRERH D, #5727
IVILDIEBROBREDO—2EHE 2 bhTE .
ABFECH SHR OLBADOHERIZH T 25 3 v B8
ELCwaaEEHRD 52%, M LHlGFRo s 7 =
7 I VEBERHIEL T fofodic SHR o LIEX
DEBINTHHT 25 I vOBBIRETHS. i,
ATHRAT 27 3 v OFWCIRERMTE 729, R-A R
DRAEFETH S ACE HEFED 5\ ik A TZEEFETIE
HE L SHR %, EPERERSIOL Y5532V
5o SHR icb LTt s X OO HERFO 2 72 5 3
VEBEMEFTLTWADTEAWHEHREIZhS., 5%
i, MPeLBHEGTOr T 25 I VEEROWTHE
HLTWBERDL EEL LIS,

(3) ATl X B0MBEK

AT, RREEERGCEIBRENbDOSI T 2T I v
DWW REXRBIEARDS. AIE, ZOHT 273
VA UMREERIC X » TOIBKOBRRIE - XKHCEF 5L
TWBDTERVWHESEZBhS. UL, OHEHIREE
2 A DZEEIFET Do, A IO HECES
FICfFRAL COMERIEBEELCW5 EdE 21 bhb. R-
AREDIEKREDBERIZOWTIE, SBOHRENALR
%121330~39) - Baker et al.?E, A I %EEOHHEC
EEREGT 5 L TLHMiF o RNA §EORMeE
HAERDOIENRD bhic EHEL TR Y, OHHE~
DA NDOEERYCLIERIERT S & 2RE L.
Sen et al.'?%, SHR TOOBAAMEIRER T Sic X
EEEOE#mﬁHf@ﬁEQMELZKVﬁJmEm
EECTLIEROERIIMF I hic EBEL TV 5. A
7% T%, SHR CfIEHEETHB e FS 5o vriEs
LicFE, T4 liEETAELRIES b bT
DIBEROMEIZR I ofc. LL, R-A REEET
53D ACEFHER D 5\ 3 A I ZHEEFEOHE
B, e V75 ovBEHIHL TEEROIERIIEHZ
REZEDHI. DF D, METEEE WS ERE MR
whET BT TR, SHR ToLEAE 4 g c
N LIZie B, —7F, R-A REPAET E Y05
T SHR TOLBRZHFEI E e Z & 235, SHR DLIE
KOERBITIER-A RDBEEL TWBD TR h EHE
BEhb, i, KBFETE, ANOIERYEREEES

- E—

% A UREGEREOHRELTRFA LI Lt b DT,
R-A XD Thir A 12 SHR D LIEXDERIC
BIE L T\ b s HRIS he.

F e SEOKE T, DIEXOHEOBE R, ALX
ARG LBt ACEAEEYRE LD
TR CEN IR h oo, L L, B cix, Ak
T AINDOEEE b 2f XDLESLHRCE
ACE #M T 5R%720Clel, ACEXN &t wTA %
BEETHF~—CRLIDROFETHZEIHLNCE
NTNBS, LicdisT, & T, 2hbn ACE%
NETREEIND AUPFET DI, AL B
DIEXOIHEE ACE BEERBEM TIN5 LE 2R
5. —7F, AUZEEERIEE, A TOERAYERR
FRET 57D ACE # N ST I A IBEEIND X5
7o, ACE BHERIC I U TR 2 6T 5 WM
BBBEE LS. AR T A IZFGENELHE
LicHE s ACE HEZRE®# 5 L 25 o Bl OB K B0
RICEVPBDORh - BRI, BEOMECES
K DTRIENNEEZLNS.

4. A T ARG X 5 OB RMEE 0B

AT, TGF-BLidiEbidNimas —rvaEs
BARERTTH 5%, A RGO IEA 2 RHE X &
BiEnY T, MEMRCEC=5 -7y voELsy:
REZ S CTHBEORENETER IS L OREND 5.
Kojima et al.*®DIREIZ X 5 &, BEBRBHEIE 255 05
MBI 2 5 EBR TS, LM IEX DK 3 X O
B OB A NZBEENEOHFIC X » THIH &
HizE 5. ABFgEcd, SHR iz ACE BHESRED 5\ 1%
A I ZBEEARLEE LB, EFESB TV
77 O vESFCH L TOLIBROIMEI2FED S i iEss
T, FEOHMELIEL SIFIE . 2%,
R-AZR, B ATROEXOERIEEG L TV 5 1Xh
h T, LERMEEDERICHBIGE L T\ 5D Tl
W EHERIZh S,

5. A IZAKEE L A IZAME mRNA cRIET A
NEZAGEREOFE

A T OfERE, #falE B bS8 2N L CRER
ha. 2o ANZEEE ENERTHSOE nE
Hh B, 1B R, TEG PR FERS
FELTWS. BT, FL v A I SZAREHEE & gt
VFY FBACIERLS, AUZEEDOY T 247D
BN LM I N2, vy 2 v, TCV-116 7t &4
BEROCHEETHZEEIAT-1 LT bR
Sasaki et al .33 7 # BB REEEMEOBEBLETF T 1 7
Z Y —, Murphy et al .*2% 5 » b KBRSV S0 E
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{5¥7 477V —, Takayanagi et al.*ViXe t FFlED
cDNA DBEFF A4 77V —5b, AT-1D cDNA 7
r—=YZERY L. $ETEMBR TS A TIOME
AERET50RZD AT-1ThH5.
PD 123319 3 X 08 CGP 42112 A 75 ¥ AR iE &3
BEA/MEITAT-2 EAM T B9, AT-2 ® mRNA
13, BAERR TE, BRI TRIALTWBZ Enb,
HBODTD 5 THEFENBIE L T b b0 LHEHIZ 1
T 503, EBENEREIIRETATHS.
AT, A UZBRENEN A UZFETER X
OAT-1mRNA OFEBRIZ XD X 5 HET 3 hwias
Lic. &S SHR ©o A ISEKREBEL, BEyE
RBHEEDET L. ZORBEE, SHR TIZR-AXR
DITEL TV AR D D, LFEEF T A IORRE
MEERLDND L HRBLTWS. ZOBEICELE
Shic AN A NZFEFEZREHCHETSZ Lic X
h, TORRELTCEREEENED Lico Tkl n
LHEBIE RS, —T0F, A ISRAEETED 5\ 2 ACE fE
ERLHE e 24 B SHR 13, ERERI VO F
7o v#HED SHR It L CR B REENBELE -
fo. F7-, AT-1mRNA OFEBIoWTh, EEOER
DBED bR Dbk i, A IZAEENECIZA
U oFRECRT5EHEMACI D, 7 ACERERE
A DOEAXIFITAEHC L b, A IZEE~D A
NOFEERBD SR EELORD. 20D A IZEEA
DANDORFDOBAD, THEEEED 5 IIZEHE
mRNA ORBEOETFEHFI Lico TRisW-nEE 2D
ha 2%h, AIZAKREER I OCAT-1ZEKE
mRNA OFEBIE, A UZEE~D A TORBFIZL v F
I TCHREEEIHRIE 5.

& B

A NZFEEREFBRARBERMEY v + (SHR)D
MR, OIBK, DFRRHEE, %lo@%mmﬁ@Anx
B RIETEELRE L.

1D A ISZEEEFHE(TCV-116)1%, ACE EER(=
FIFIVAMBIOE F 770V A%, BRRKESM
EZ v (SHR)DIMEZET X2,

2) SHR o:LEiflilakeee & OFEEmELIE, e F
7 7o VvRERE IOERER L T TCV-116 &5
HELIO=T 7 7V A B EHCRBRCEELR L.

3) ANSZEREFEER X OAT-1 284 mRNA 0 R
B, e V95 o vBEERRSIVERSEHHEL T
TCV-116 EFH B L =5 7 ) VB EHCHEE I
L T,

—J7, PD 123177,

Bk, A NSAGEREE REFCEEDELETS
2T, LIEXE X OVLAGEMERE 3 % FIEIRh R
PELTED, LIEXEMN S BMEECKERLE LT
O TERREDLEL LR S.

E il 3
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51 NRHEEE L PR EEO#E YR L E T &
i, KB, CEHIERVWRRKEE LS 2 REYE
FE BB ERHEHIR 7o b ORI 38 JE rh IR B o i R
HLET. SHLCHEESEE WL E T LBARRERE
R L 3. Eie, RIASHIWREEE LIE
1 RRIEHE LS v — 7O LS - L3

AR OEF ISR 58 [ H ATRREG P =it (PR 6 4,
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