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[ E] B8R AEA T B RREIATEHE T Z AP ARLA 5 A (thTNFR-Fe ) % B 5 A 8 (monocrotaline , MCT) 15 5
E/‘]j(ﬁﬂﬁizjmﬁ(%}f(pulmonary arterial hypertension,PAH)E‘]ﬂfﬁH JIHRVEHAUR] , ik, BRI SD KR 24 1, BENL HIER
K HRZH (C 4H) thTNFR-Fe ZH(R 4H0) MCT BH8IZH (M 2H) MCT+hTNFR-Fe 41 (M+R 41), 857 MCT 35509 PAH B I 4440
SERIMEIIKE (mPAP) A7 CoIEEHEE, Ror 45 28 it /N3 Ik i A A8 B PR B o A8 AR Y 43 L (WT% ) , o FH ELISA T30 7 25 4
Al ZH 25132 A 22 -6 (interleukin-6, 1L-6) AR PRFE N F-—a (tumor necrosis factor—alpha,TNF—a)ﬂ(qZ , Western blot 321 & filiH 21
B F-kB(NF-xB)E KT, &R OM AR mPAP A OMEEFRE R WTREHK C AR ETHR , ZFHARITFE (P <
0.05) ,rhTNFR-Fe Al MCT 558K il mPAP #9715 (P < 0.05) K Jiti/ NSl I BE B3E IR (P < 0.05) ; @M R RUIZH L5039 h
1L-6 TNF-o 7K -5 C 2H W B s, 22 56 BEIE (P < 0.05) , thTNFR-Fe AT#I] MCT #5549 PAH K BATZHZUH 1L-6 TNF-o Y
Fik(P < 0.05); OM 41K FATLIZIH NF-kB £ik5 C 41 B EH (P < 0.05), thTNFR-Fe AIH] MCT 3755249 PAH K Ul
AU NF-kB (ZRIEHIN(P < 0.05), #4518 thTNFR-Fc ] BRI 6] NF-B {5538 B A0S & 1L-6 \ TNF-a 55 R 4E [H T (1 2=
IKBR MCT #5319 K L PAH,
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Effects of recombinant human tumor necrosis factor receptor-Fc fusion protein on pul-
monary arterial hypertension induced by monocrotaline in rats

WANG Hui, WANG Qiang,ZUO Xiang-rong, WANG Hong, XIE Wei-ping”
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[Abstract] Objective:To investigate the effects of early use of recombinant human tumor necrosis factor receptor-Fe fusion protein
(rhTNFR-Fc¢) on pulmonary arterial hypertension (PAH) induced by monocrotaline (MCT) in rats,and to explore its mechanism.
Methods: Total 24 adult male rats were randomly divided into control group(C group),thTNFR-Fc¢ group (R group),MCT group (M
group) and thTNFR-Fc¢ combined monocrotaline group (M+R group). PH was induced by intraperitoneal administration of MCT at a
concentration of 60 mg/kg for the rats of M group and M+R group on day 1. thTNFR-F¢ (0.4 mg/kg) or saline (1 ml) was injected
subcutaneously every other day for day 2 to day 21. After 3 weeks,the mean pulmonary arterial pressure (mPAP),tha ratio of right
ventricle to left ventricle and septum [RV/(LV+S) | were measured , microscope was used to detect the morphologic changes of small
pulmonary arteries as calculating the percentage of vascular wall thickness to vascular external diameter (WT% ). The expression of
Tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in lung homogenates were measured by ELISA method,and the protein
level of NF-kB in lung tissue was measured by Western blot. Results:(D The levels of mPAP, RV/(LV+S) and WT% were higher in
M group than those in C group,and early-use of thTNFR-F¢ can inhibit the increase of mPAP and the rise of WT% in MCT-induced
rats (P < 0.05). @ rhTNFR-Fc can inhibit the increase of IL-6 and TNF-a in lung of the rats induced by MCT (P < 0.05). @
thTNFR-Fc can inhibit the increased expression of NF-kB in pulmonary tissue of MCT-induced rats (P < 0.05). Conclusion: These
results suggest that thTNFR-Fc can ameliorate the progression of PAH induced by MCT in rats,which was probably through inhibiting

NF-kB signal pathway and decreasing inflammatory cytokines expression of IL-6 and TNF-a.
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Az BRI, 5 BT SO 5 8 A RIS | 5 DR R A
200 Y60 1 3% A A B A R 2 E SR DR A T DL R P T AL
20 M b 1 A 22 Pl AR BRARE S, IS R A
PAH B K gy Wy 6 280 1 I 375 0 20 2 e A A
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BTG T REASAI ) AP0 LAY S A= By 1k L =
Wik PAH () & A & e 280 JIr LT TNF-o ¥R 97 1]
RETERT IR PAH Wi & 25 5, (HHRARLE H
HIf G ANV 2E

I | YRy WA S I R S R N S =
human tumor necrosis factor receptor-Fc¢ fusion
protein (thTNFR-Fe ) & TNF-o 5B, Hoft A2
75 000 TNF 52 {4 (4 20 i A1 BC AR 45 5 3 70 AN 3
IgG1 Fe BOERMMR, RESE4 P Y TNF-o 255,
BELWTH S5 20 MR T TNF Z4R45 G, & H AT I
TNF SR i 1550 2 — o FEAAFR AT 28 RN
DY 98 B I8 Wi S5 0 AT 5 A B, e aod 1
TNF-o A P T BB O R A FOTUAS T R
BIIT R thTNFR-Fe 783 & 98 (monocrotaline ,
MCT) 75K Bl PAH A5 Y H (8 4 7 o AT AH G
BFFERAE , AT i H 3 K B MCT-PAH #EAY,
rhTNFR-Fe 53] 137 F o ) Wy FC AR A0 P i) 9 7 4%
LAERIBLE, il PR b S50 1 25 1) S Ak S 56
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1.1 #H

HEPE SD KRR 24 R (200 + 20)g, i L1
W3 v SCI S YA PR DAL R AL | 506 i A b ok
AL B G SR B2 ER . thTNFR-Fe( LI
H s a2V A BRZA F] ), MCT (Sigma A 7], S5,
TNF-a J 11-6 ELISA 350 & ( L1 i 8 2B TR
BT, —Hidi Bl NF-kB p65 £ vafsdilhk ) ECL
KN (Cell Signaling Technology 23 Al , £ H ), NS
PR AR o S8 AL W i (HRP) AR 10 Y (2R 72 B ) Bt B
B-actin PAH $iL1& (Santa Cruz A#], EH), —#
HRP 710 B 1L 2E40 e 1eG (H+L) £ safEHiik (db it
TS AEWBEARARAFR ), HYHE A Marker
(New England Biolabs A ®], JE[H ), RIPA SR .
BCA & MR B 150 & (WU = R A ) . B
IR [ A 2R SR A 1 i | P A 3R /K e
B 20% A H
12 &k
1.2.1 o WA &

KL 4 4, Bpdl 6 H X IRgl(C 4)
thTNFR-Fc 240 (R 41) MCT BAIZH (M 4H ) MCT+
thTNFR-Fe A (M+R 41), %5 1 K.C H N R AN
5T 60 mg/kghf IRIAR] (LB - A PRERIK=2:8) ,M
20 K% M+R 208 9 7 4t 60 mg/kg MCT™®, MES 2
FIFUREERE 1 d,C H M M 44T T A B s
7K 1 ml,R 4} M+R 4145 7 B F i §F thTNFR-Fe
0.4 mg/kg! F52E 3 Ji
122 KRLAHHFHN, &S ERIREMNT
B it 48 4R 9k B2 LR

SIS 3 S He FRAR S0 & WA 9 S50 ko),
W7 K BRI S IK-T-24 He (mPAP) I8 1270
Je  ARBEI B, TG TR, RO At 4 20 K Do, A
IR LBR I G, 7 B A il 208 TR P IR
fE, ZEMBHEVE T 10% P ER EE P [ E , s h 0=
(RV)FIZE 028+ 25 [A] B (LV+S ), FRE, A OB JE
FEELRV/(LV+S) | AT O ENEEFERE . 22
e 1 JE)E, A EE E MR HE J4t8  IMAGE-
PRO plus 6.0 HAFFEAT EUS S b , I 5 P 240 =
S RS PR T I IE /NSl K AR S RE SR 1t
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1.2.3  ELISA # 2 A48 42 4 % % TNF-a IL-6

TNF-o | IL-6 [0 5 3548 AH I %) 3510 6 136 B 43 20
1.2.4 Western blot ¥ ifi28 42 # NF-kB % & 4%

45 97.9%RIPA , 1%PMSF , 1% B2 B0 ) 751
0.1% %5 (A3 9 RIPA 2 W 24 7% 4% 24 i 4
21 FRPUESE , F BCA BRI GE A4 B vk i L B
60 pg A LHE FREAS , DL 10 %3 794 B g 26 e vk
SYE G, HER ) PVDF K b FH 5% [0S 05 B
M1 h e, 530507 LA R$i Bl NF-xB p65 £ s
& (1:1 000) HRP FRic AIPL B B-actin B FEFEHTIAR
(1:4 000)F 4°CHEF 17K , B-actin Kzl FH TBST ¥k
JIEE 3 Yk, 4FYK 5 min, ECL L5 ; NF-kB p65 K]
JA HRP ARiC 9 I 3E P 196 (H+L) 2 5 L {4
(1: 8 000) Z= ¥ M7 1 h, TBST W&, ECL i
5, LAFH N 2 B850l 10 %% B LU A e A 4 21
13 %itFEsk

8] SPSS15.0 GEit o3 #r , i+ Bs LASAEL +
PREZE (x = )R, A 3B BRI 207 2
T, MKHE T 2555 Tukey 2% Dunnett’s T3 i
5., P<0.05 AEFAGITFEX,

2 & R

2.1 SR B T AL

M AR mPAP }2 RV/(LV+S) BE & T C 4
(P<005),M+R 415 M 41K B mPAP & FHAIK(P <
0.05) ,fHJ& RV/(LV+S)JCHH B ek (P> 005,% 1),

#1 HAKXFRHE mPAP K RV/(LV+S)BILLE
Table 1 Comparison of mPAP and RV/(LV+S) in each

group (n=6,xxs)
25 mPAP(mmHg) RV/(LV+S)
CH 15.66 + 1.34 0.22 + 0.03
R4 18.45 + 1.54 0.21 + 0.04
M 4 38.32 + 1.60* 0.34 + 0.02*
M+R 41 28.56 + 2.50** 0.31 = 0.03*

5 CcHE, P <0.05;5 M4 E, P < 0.05,

22 AR LRIRIR FILE

HEBE T C 4K B /NSl ik i B A i, JEE 4%
5], EREZUEERTE I, M LK R /N 3 ik A BE B
TR A I AR N RO LA MRS A MR
2 BRI /NS B i 4 R R SRR B A M % (AT A
C AR (R 1) i I i /DN sl Jok i 5 45 1 R 8
H A MR T 43 H (WT%) M 2] (27.5 £ 2.9)% )
BCH[(155 = 2.1)% BT+ (P < 0.05) ,M+R

AR ; B thTNFR-Fe 41;C. MCT #7140 ; D . MCT+rhTNFR-Fe 41 ,
Bl 1 SHKREMSIK HE J4a(x 100)
Figure 1 HE staining of pulmonary srnall artery in cach group(x 100)

ZH[(20.6 + 1.5)% |5 M 4158 TP < 0.05),1H
5% C AT (P < 0.05)
2.3 BLAMRLALR 4 P TNF-o IL-6 K-F

M ZH Jili 4 21 5] 3% o TNF-o 11-6 7K 458 C 41 8
ZTHE (P < 0.05) ,M+R ZH i 2538 b TNF-o 116
K5 M 4 LR B T I (EA75 8 C A, AL HE
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®2 RAMALRSRH TNF-o IL-6 KT
Table 2 Comparison of the IL-6 and TNF-« levels in the

lung tissue of each group (ng/g,x +s,n=0)

21 51 TNF-« 1L-6

CHl 1.59 + 0.31 6.22 + 0.30
R4 1.48 + 0.21 6.30 + 0.26
M 40 422 + 065" 15.34 + 047"
M+R 21 3.04 £ 0.56* 10.38 + 0.35"*

5 C4lbi, P <0.05;5 M 41 iR, *P < 0.05,
BERAGIFE (P <0.05,%2),
2.4  FRZAZ0F NF-«B #94&m|
M i 4 NF-xB K4 C ZHB B T (P <
0.05), M+R 4iZHZ  NF-kB k&5 M 41 Frag )
C R M M+R
s (05000

NF-kB = wms

B-actin

42 000

3 5 #

NF-kB/B-aclin

C R I\I/[ M+R
5 CHLE, P <005 ;5 MALE,P <005,
K12 Western blot #il4% 2H K R 20 21 NF-«B & 3%k
HIS
Figure 2 Effect of thTNFR-Fc¢ on the protein expression of NF-
kB in the pulmonary tissue of rats with PAH induced
by MCT
BE TRE(P < 0.05), B35 € H T (P < 0.05)
(K2),

3 i i

PH J2—Fh I E R B PR , 45 A S22 I
BT 1, REZHURE BRI 2 H AN R, 2
BURE A PEM Bk & . (idiopathic pulmonary arterial
hypertension, IPAH) BHETEHBUGERSG 2 4EAEGA
WBZWT, 2R B A 8RR 2.5~3.4 41 PH
MR Z R AR S 5 00 N 2 Fh AR AR Py ko
PRAE,

MCT 7551 PAH ShH R 28 i PAH 525
BRY MCT VS5 7T 5 [ B 1 Il 2R E SOV, o
WIFERAE RIS PAH Z 8] 5 R BRI S AR

SER I MCT 4238 3 i J5 KA mPAP 1 RV/
(LV+S) B IE# 20 s , il 2H 20 22 7R i 2
UK 4SS L S A i/ NSl Jok i 7 A R SRR
A FMERE 43 e 2T i R0 thTNFR-
Fe RRfBAN G AZZ it LR FR bR 224k, $27R% thTNFR-
Fe Xf MCT #5549 PAH KEA B A1,

TNF-o 7E 94 I H L B Z/E |, Lambert 452
TE 2 B3GR o (R 5% & B TNF- 7] A5 | /S
ISPV LR 38 A SR T AT Bt 4 A k405
-1 (hypoxia-induciblefactor-1, HIF-1) i} 33 |, 32
7~ TNFo/HIF-1 {5 538 % v] L 5| I 45 i 8 9
Sutendra ZF1 R TNF-u 5 |6 14 il 0451 VL2
L 18 A AR T 5 200 M PR R AR B R A7 P R A
b, SRS P AE R I AR, Kv 1.5 S TE YT 9 2
PR 5P (A3 I A S5 Ak T A BEAZ P A TG A 5%
MW H TNF-o F5HTRIEIBPEE (Etanercept) AT B i 411
il EiRAE L, ARHIFSE &P MCT 75 S0 K il PH AU
(R £ 2R 5038 TNF-o KB B T, 3000
thTNFR-Fe 7] DL @ 3 FEAIK TNF-a B9 K -, 278
thTNFR-Fe % MCT 5 S () K B PAH B3R 7 A/E R AT
AESHMH] TNF-o FOTETE B R IR A6,

1L-6 SZZHM P F IO 2 —, 25
WESE 11-6 7 PAH (1) 4 A & 8 45 25 TR I,
Savale 55"/ & Bl 11-6 & A w R K B (TL-6-/-) FTiEF A=
IR (IL-6+/+) 73 W) 28 2 J 18 v B Ab FR S | mip
AN IERREE i AS B s R R A M 20 IR Ve 4404
JEHE W BREC, AR A R R 8 M B b B
Je i I T1-6 % 53 R e 3k /K SF-45 18 35 14 0, Steiner
5 115 P28 A TR) A i SRR R S AR B R 320 T1-6
FAFG BE PR R R 5 A LR R EL, LR R U A
DEEICAR IR, A0 TR 1 5 B 5 i £
BT, ELUESE 1L-6 75 5 0 i 10 4875 722 K it 20 ok
o RS TR TR A AR LR A 06, ARHIFSE &
PRI thTNFR-Fe fig i 3 FEAIE MCT 50K
L PAH BRI R T 55 Y 1L-6 /K, 4275 thTNFR-Fc
XF MCT #5509 B PAH BB 16 VE FH AT BE RS540
1L-6 PTG B A %,

NF-kB A Z2 S E A0 PR 133k 1) 32 2 S A
T, ZWHIFEIUESE NF-«B 7F PH 1) & A= & it
HEAEHY Sawada SR IAE MCT i A9 KR
PAH B B A2 il 145 NF-B kB3, 1
NF-kB 10 77 nh 1 e — A A8 &0 55 HH R (pyrrolidine
dithiocarbamate , PDTC ) R L4 BH i 417 il Jiti 2y Jok F& 1 £
FhE, AU RREIR il 45 i 4 i Bk 4> -1
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(vascular cell adhesion molecule-1 , VCAM-1) )ik
T S 1l A A% B AR M A=, Kimura S5H97R
FUATE PAH SR 35 I sh W A5 A0 v (14 i 29 ok % il 5 v
YR NF-«B 35 W 38, Foak— Do & B m)
MCT 551 R B PAH BERY 1R A58 Wi A 90K k:
A F1 NF-xB 75590 07 LA R 3 B AN 48 NF-«B
T Il A S0E R EI . ARBFSE R B MCT 18531
KL PAH filiZHZ b NF-«B 35 B &I E, F W0
FH thTNFR-Fe AT HZR A, $2/R thTNFR-Fe X}
MCT % 5 /9 K B PAH 593497 178 F AT RE R -5 3 46l
NF-kB {5530 6 i B S0 A %

L4 1R, thTNFR-Fe ] GRS il NF-xB 15
5 B 2 11-6  TNF-o 85 RAE R F 1) 238 Bi iH MCT
PRI PAH, HALHI AT HEZ thTNFR-Fe S84
B)5 TNF-a 454, FRAK T TNF-o 350, 0 T H 5
SHRIIEE EAHSCSZ AR SE &, A H NF-«B {5538
P BOIE , LS TNF-a TL-6 45 JAE K A2 B, i %
SiE IR S5 A B ] R T A SR AE N, A
T PAH Wit — ik . Ak — 2P W8 thTNFR-Fe
PR S HIE R EARDLR , 75 22D i 5e
AN RS Y thTNFR-Fe 3897 3F AN RESE 41
il MCT 753 K BRARAE R &% PAH i, U
A ENEEFR O A2 B UG , $278 PAH H
Al REAFTE 2 AR JIE IOV A%, Hoke A % S 5 2 Fh Ak
PRI FRHLAHIAH O

ARWFGEHE—AESE T RAE RV AE PAH £4E K
J b B E AR, ERIPAR R TN A R an
TNF-o F5HCHI7EB G PAH B 09 BARHLE], s R
FHBIR PAH A3E 28R B T bR
(5% ]
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