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Abstract

AIM: To explore the roles of endothelin-1
(ET-1), nitric oxide (NO) and calcitonin gene-
related peptide (CGRP) in the pathogenesis of
hepatopulmonary syndrome (HPS) in rats.

METHODS: Thirty-two male Wistar rats were
randomly and averagely divided into 4 groups:
sham operation group, common bile duct liga-
tion (CBDL) 3-wk group, CBDL 4-wk group and
CBDL 5-wk group. HPS model was induced by
CBDL. Liver function and pathological changes
of liver and lung were observed. The concentra-
tions of ET-1 and CGRP in plasma, liver and
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lung tissues were detected by radioimmunoas-
say (RIA) and the NO content in serum, liver
and lung tissues was measured with nitrate re-
ductase method.

RESULTS: During the pathogenesis of HPS,
liver was damaged with inflammation and fi-
brous hyperplasia. Fibrosis caused the formation
of false lobules. Lung structural alterations such
as alveolar capillary dilation and angiogenesis,
thickened alveolar septa and decreased alveo-
lar capacity were observed. The levels of ET-1,
NO and CGRP in plasma, liver and lung tissues
were gradually increased from the 3 to 5™ wk
after CBDL, which were positively correlated
with alanine aminotransferase level (plasma,
ET-1: r = 0.9889, P = 0.0111; NO: r = 0.9935, P =
0065; CGRP: r = 0.9714, P = 0.0286; liver tissue:
r =10.9969, P = 0.0035; r = 0.9993, P = 0.0070; r
= 0.9507, P = 0.0493; lung tissue: r = 0.9939, P
= 0.0061; r = 0.9991, P = 0.0009; r = 0.9557, P =
0.0443).

CONCLUSION: The levels of ET-1, NO and
CGRP in plasma, liver and lung are increased
markedly during the process of HPS formation,
suggesting that vascular mediators such as ET-1,
NO and CGRP may play important roles in the
pathogenesis of HPS.
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HPS CBDL) HPS , Hds, 22PCHL A O REAN, DY89-1HLB B EE S K
: B, LXI-IL [ 5y i 25 O L5
: ET-1CGRP 15 fepswistar K B325L, BEHLSY Jadl,
. ’ NO ZH8 L, 15 K (sham operation, Sham)ZH . &%
254 RCBDL(common bile duct ligation, CBDL)
LR HPS , . ARJE3 wk4l(CBDL3 wk). AKJi4 wk4](CBDL 4
, , wk). AJ55 wkZH(CBDL 5 wk). B8 {45 2
> , > T SCRR[3-4]FEms In ket PL30 g/LI% B L Z-4h4
3-5 wk, CBDL mL/kg ip/kA%, ShamZ1k B4 TIS, 4
‘ ET-1. NO, CGRP BN, L5 4LENSI; CBDLALIA' %45
ALT ( LETIL:

r=0.9889, 2 = 0.0111; NO: r = 0.9935, P =
0.0065; CGRP: r = 0.9714, P = 0.0286;

= 0.9969, P = 0.0035; r = 0.9993, P = 0.0070;
r=0.9507, P = 0.0493; :r=0.9939, P =
0.0061; r = 0.9991, 2 = 0.0009; r = 0.9557, P =
0.0443).
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JFAiliZE A1k (hepatopulmonary syndrome, HPS)
S AR ZHCAEY, B 1SR L il
gk R A8 MRE . 30 A K I v R P JRAEHP S &
TR R COSCA I RO P B TS
HPS KR 2. M2 s
JR W )% #-1(endothelin-1, ET-1). —% L& (nitric
oxide, NO). P#4% 2= JE AIAH Ik (calcitonin gene-
related peptide, CGRP)ZZ 4,5 - D RERIN 2 [0 ¥ ¢
R, TR E TS PRV SAE HPS A B A .

1 #EREA

1.1 & Wistar K Fl32 -, 1451 5200-250 g, 1%
HAAEAR N A S5 Sy, Bra K BRI A
T PRI LS B (M B % N I TR, ET-18 %
IR 7 &L, CGRPBCHRAR G B b5t i 24 1
A, NORA &, ALTR A&, TBILIR A&l

SR T T DA AT - 45 M i XL 45 HLIH i
Jii, M BEBTIRIIH . RJS3 di%2 MU/Kkg /A
HimE H R UG, 20l FARE3. 4.0 5 wk
KA Y. I A LT /KPR v
5E, TBILZK TR FH 24 Y I -k A1 Lt 232300 2
B H0H 3 0 S T 2 2R il 41 20 T-40 /L [
S, 1wk ik B AEEE. P A
HE )5 65 WA L8 L B AR Ak
1.2.1 ET-1 CGRP  : fiH3)
YT M N IS 8] A LA 100 mL/L/K 45 SRS RRIE, T
b0 JFE B B K U6 mL, B4 mLyE AR
100 mL/L EDTA-2Na 30 pLA1333.4 nkat/LAJk
M40 p LI, AT, R E0H14°C, 3000
r/mini00 15 min, 73K, 24y, E-70°C
IR VKA RAT, FFET-1{EACGRPAY. [H] ]
I AR, WL E3E A E T- i A1
CGRPAHL. ™A% 4% UL B 15 AT
1.2.2 NO s H 5 vk 1.2
mL, AINPTEET, #% 510 min, K52 0H14°C,
3500 r/minZ.0r15 min, 25 _LEMTE, B-70°C
LK RAT, FFIUINOTE. NOfKZEE TG ik, 15
RN AR R P HNO, FINOy, 1IN0, Stk
AR INOy, AVER] F A R I i MRy 5 RN O,
W JFANOy, T8 2 (A v I e LR 1) A
SEIG K lmean = SDE IR,
KHSPSS10.048 I K {4 Ab 3, g 5323 73 #T,
P<0.05K 22 e gevt i X

2 #R

ShamZi 5 ARFTAH LLIC I WAL, HEtr. &3,
K/AMERIIEH;, JEHET. CBDLAL T AR J5 1%
IR KRR S g, REPRZERE, WERE, SNV IREE, I
B WD, SRROR, TR TR, IREIN,
KAE LK 1. CBDLAR G4 wkZ AR 55 wkél
FAETT AL K HP ST ok B, JH I b &
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1 CBDLLAAERATAELRLRSA(HE x 100). A Sham

WrARRE. SGEET AF AN RARYE . INAE . FERAEA
JH 353 S /N IR R B B 4N B 3 4 e s, s e
SERSE RN, KELFYEA AL, i/
5 B ) PO AT, 3 B 428 O o 9 428 1717 Sham
AR R B A e 48, A0 R SR, i
NI EERE SERE, AR A% I (B 1), SR RUER
B TC I AR A, SR T K RV 4N i G
ARPEIRGE, I REC I MG, RS IR, LR
PEAN MR T K T 4 4L 2 2E R
JETE f. 2 B AR O v B 40 A G A L Bk,
PR IR BRI 08 . A EIRN. BT I RIHERS, i
YW BN A sk B, e A L
B Sk, it e B 5 i 6 s 2 o I Sl N (B2).
MA Fwk 3, BRI, CBDLALK R
TETBILIVE T 57, JF5 4 it 3, S ALT
TR D).
2.1 . ET-1, NO CGRP
EjShamZH A Eb, CBDLAL K BLIMLIE FAF . Jili
HEUHET-1, NOMCGRP/KN B 3s ¥4 B
ZE(R2-4).
22 . ET-1, NO, CGRP
KEHPSTE S, 1
SRIAT . BHHZAI 32 FPET-1, NO, CGRP/KF-i%
WiTt s, CBDLALK WA JG3-5 wkIH-Dhfigdin &
W (K S5-6). MFRAF. WL P ET-1,
NO, CGRP/K ¥ EALT/K VB IEAH K. 1ML
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; B-D: CBDL 3 wk, 4 wk, 5 wk.

x® 1 ZLEEFIDAEZK(mean + SD)

payi:l n ALT(nkat/L) TBIL(umol/L)

Sham 8 213+ 1.39 7.25+ 0.48

CBDL3wk 8 1915+ 22.64° 423.34+ 43.31°
4wk 7 2629t 29.72°  496.30+ 54.45°
5wk 7 3569t 26.34° 612.57+ 66.67°

°P<0.05 vs Sham .

RUFF . IZH 2340 2% N OZK 34 5 TBIL /K 1%
IEAHDG L IWAZA K PET-1, CGRPK- 5
TBIL/KFIRIEARR, MK ET-1, CGRP/K
P S5TBIL/K L HZAH K. CBDL 4. 5 wk4l
A7 HEHIAEK. $27RET-1, NO, CGRPH]
B9 I D RESZ 1R AS SR B i 5%

3 iTiE

HPSJ2 5 I D fig A 42 5k i oL 8 45k, il <0
AT 4 e A5 3 IR AR A I AE B SE— R A (1 95 21
AR AL R PR R IO I PR 22 2 I A 12
Jpg~ ili N IfL 4 7K (intrapulmonary vasodilatation,
IPVD) R AALE, TPV D& A8 I IE 195 B A= 2
BERET. A7 2, RN P T B e T
1y AR B 40 M D e 32 A, 6 i A
WA T R ik D B A 3 22 Tk T A B
FIIK il s A4 i A A 5T 4 L AE A9 S5 2 TR A



1056 ISSN 1009-3079 CN 14-1260/R 2008 4 8 16 10

ET-1. NO.

CGRP HPS &

2 CBDLLAAERAMAELELNSA(HE x 100). A: Sham  ; B-D: CBDL 3 wk, 4 wk, 5 wk.

papcl n [MRET-1 FFARET-1 FifiZR4RET-1

Sham 8 49.42+ 2.73 43.87+ 5.72 263.21+ 6.21

CBDL 3 wk 8 71.91+ 4.21° 154.65+ 4.99* 344.65+ 13.15
4 wk 7 82.83+ 8.32° 213.44+ 13.13° 372.36+ 21.08
5 wk 7 103.61+ 6.06° 254.66+ 13.89" 434.37+ 12.76°

°P<0.05 vs Sham .

*® 3 SAMBNAF. MZARPNOKIEEHEERIY (mean + SD)

x| n [M5ENO(pmol/L) BF4B43NO(umol/g) B4B4RNO(umol/g)
Sham 8 37.70+ 10.53 4.42+ 0.55 5.45+ 0.50
CBDL3wk 8 137.14+ 25.02° 7.68+ 0.51° 7.90+ 0.35°
4wk 7 174.67+ 26.88° 8.99+ 0.65% 9.14+ 0.56°
5wk 7 203.83+ 19.08° 10.97+ 0.95% 10.38+ 0.96%
°P<0.05 vs Sham .
FH i, W AEEHPS I AR ML 2 — 1, JN, S SURF I R 2 et de A P B T, T I

ET-1&—Fp BAT ARSI U VR FH I 22 IR0, T P It B, 3 BT bk e F 1™ NOJ: T it 7+
FERFES K, ET-VZARAERTF ) 20 At sz R B IR S ok A S I i 9 5k ™. NO
RETRA W AR, BENETRAFETRB. ET-15  J& HINOSCAL-K 2R A e Ak 1T B, NOSIEAT
ETRARIETRBE: &3l SHUM A W 4E, (HET-1 - BAER: i SAGNOS)FIA 7 Y (eNOS), i
EAE SETRBE: &, BN R ANMATAER) INOSTESN A 1ok Py 25 2% (R R i S hE g
Y FNOIM G MY 5K ET-168608 % 35, M MEFPiIT, ok i 5 3 S 40 Mo 87 vl s
SO HSC AW 48 [ N, A AR I3 4248 INOS, SEURMELA & IINOKETH 5, Luo
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® 4 SAMRMAF. AHLBLLPCCRPKEEDZZ (mean + SD, ng/L)

paxi:] n [M3RCGRP FF4B43CGRP fifi4B4RCGRP

Sham 8 4437+ 9.01 184.23+ 28.69 176.26+ 19.57

CBDL3wk 8 80.70+ 8.37° 362.07+ 37.82° 276.68+ 27.34°
awk 7 113.60+ 25.79° 595.34+ 60.83" 361.84+ 33.83"
5wk 7 159.61+ 17.85° 908.84+ 101.33° 526.79+ 41.66°

%P<0.05 vs Sham .

R 5 ATSSMERMERAF. MMLALRSRDET-1, NO, CGRPIKE RPELLR

ET-1 NO CGRP
ALT
r P r P r P
0.9889 0.0111° 0.9935 0.0065" 0.9714 0.0286"
0.9969 0.0035° 0.9993 0.0070° 0.9507 0.0493"
0.9939 0.0061° 0.9991 0.0009* 0.9557 0.0443°
°P<0.05.

® 6 TBLESBMEBRMRAF. MARIRPET-1, NO, CGRPKIRAELLE

ET-1 NO CGRP
TBIL
r P r P r P
0.9485 0.0515 0.9863 0.0130* 0.9485 0.0515
0.9821 0.0173° 0.9772 0.0228° 0.9821 0.0173°
0.9645 0.0355° 0.9780 0.0215° 0.9645 0.0355°
°P<0.05.

et al LI HR R I, SN 4 L3 R A0 K
UL I 2 B T- 17K P AU 412N O [R] 25 38 vy, 1
HA P S 5K AEE 2 CGRPE— i
E AR =RCrE ) PO N NI S BRI A S
VERI®Y. ZERTREAL o, CGRPIF T ] RERE B0
IR Bh 7R, A P Ul 2, 1R K
J&J1 BTt Meller et al /B iEAL# CGRPF =
Al LA | A JE LA sk R Il 2 R R A, F
FOUKHIE A,

AEERERH, KRIAES RS, ALT,
T BILARL B A 45 L I [ i K17 28 3 398 1. K
BUHP ST Fc it 7 o bt o5 JH- 400 e 52 49002 o 0 o, 1
WHRI ALK ET-1, NO, CGRP/K V&
Wi Th . M SR o, HPS K B AT . il
MLV HKPET-1, NO, CGRP/K¥-5ALT, TBIL
H 5 B35 A SG, SR 3R i Y Tt
AR T D REIROR « IR RG> gk kM
WTE P B R MUAE A 0. AT, HPSAK R
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PSPHPET- 15 B 7w 6 2, PR AS R P
TWET-152ARTEHP SOA fUlie ifi 8 41 23 (1) ax
AL AT R HPS K A O, ET-140 K SUI fiL 45 1)
SR SN AT g T E TR B i (189 w1 2 Bk
frok. Bk, ML S ET-10] R 5 2 Ml
To 50 ML G R /N LA PN 2 A i T 1 R T
ETRB&E & M3 sk iifi . AR FHANR IS i
B2 5 AN 41235 K N O, /N O, IR
JEE )42 S N O A= IR K-, HPS K R 41244
FKPNOF HAHI 2, HEN HNOSI A KL
AT K. ZHE R, SRR ik e B Py i
1 eNOS F A1 #>, HPS IR il i NOS ¥ 3
FAK AR A 55 FFREAL N T 1L N O STE B SR 1
AR B, AL T HPS & HFAEAL ] ik e s
A B I 95 A8 R Ml R B AAIE 5 b K B
HKCGRPHET-17K V-2 ] S I W IEAH DG, W
CGRPHIET-1AH (5 HTANY, FRATIHEN, CGRP
THEIR A BE RHUAKTET-1. NO K& HAb SO0 K1
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BT RE = H I

MRS YUNY. fEHPSTE

JI R T, 3K = AR A A DR 3R 1]

AL RER

U B A 2E e X
R, fEIE RSN R, ET-1, NOL?CGRP

(SRR IR NN T TN IR 1) R A I
A5 HET-1, NO, CGRP/KF- B T HPSHH ™
TR, = V5 2L T REAE T IEHPS [ 95 2
A R A B X
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