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[ ABSTRACT] Aim To observe whether the level of endothelin ( ET), atrial natriuretic peptide (ANP) and calcitonin
gene related peptide ( CGRP) in the plasma of rats with pulmonary hypertension (PH) can be influenced by exogenous nitric ox-
ide. Methods A monocrotaline (MCT) PH model was founded in rat.  Exogenous NO were inhaled during the forming and
developing of PH.  The changes of ET', ANP and CGRP and systolic pressure of right ventricle (RVSP), mean cervical arterial
pressure were measured. Results It demonstrated that the RVSP of MCT rats had been elevated since the first week: from
1. 71 0. 35 kPa to 2. 35 £0. 44 kPa, and (PH) was formed at the time of the third week: 4. 56 £0. 65 kPa, the plasma concen-
tration of ET and ANP in MCT rats were increased along with pulmonary arterial pressure, ET: from 130 24 ng/L, elevated to 187
+37 ng/L; ANP: from 172 128 ng/L elevated to 207 £27 ng/L at the first week, but CGRP were lowered: from 232 £57 ng/L
reduced to 187 £23 ng/L at the first week.  After exogenous NO were inhaled intervally at long-term, ET and ANP have the ten-
dency to reduce: ET reduced from 636 148 ng/L. to 534 +44 ng/L; ANP reduced from 1 111 1248 ng/L to 772 £145 ng/L.
But CGRP increased from 45 £11 ng/L to 80 £16 ng/L at the fifth week, RVSP lowered from 2. 35 £0. 44 kPa to 2. 02 0. 29
kPa at the first week.  In comparison with control group, there is a significant difference ( P< 0. 05) . Conclusions There
is a positive significant correlation between the forming and developing of PH and plasma concentration of ET' and ANP, but nega-
tive significant correlation with CGRP.  The methods of interval and long-term time of inhaled exogenous NO could not only atten-

uate the forming of PH and partly prohibit the process and progress of PH, but also had an effect on the formed PH.
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related peptide, CGRP)'“* 3% 4 B B ARk . T 4F 3k
W\ PAH J¥ 55 Jifi ¥ 9 it 30 ik ( intrer acinar pulmo-
nary artery, IAPA) #4781 B # K, — %L & ( nitric ox-
ide, NO) M\ AIf# IAPA £75K'", PAH F&{K. iXFhes
T NO 977 2 15 5 M ML K o I V7 2 0 o o A
. Ak, 18I K BB A B ( monocrotaline, MCT)
il ik v s AR 2 T DA%

1 #RA7EE

1.1 ®&ESRF

MG A =6 £ BB H T U-2000 % 4046
K E i, NO #2 NO, 447 X ( PULMONOX @A, Cana-
da) , 4 B 31 B £ 4 #7 % %t (Kontron IBAS 2.0, USA),
AR I A U (Hewlett Packard, USA), 1% & 7 48
(SANYO, Japan) » %7 H 4 %% ( monocrotaline, MCT; Sig-
ma) ; NO S AR (100 ppm, /- M AK); AWK R
CGRP M| Z XA & ( AL R L %% & A B K FT) , ANP
W EARF & (AT EMBEAF R -
1.2 shforeE RALTE

TREFEEEES R SD AR 109 R, KE
150~ 200 g FENLA A WWA: XA 25 H, R AR
JERE A — R ES £ E K 2.5 ml/kg, H A4 50
R, BERRREEN—RMEES 2% MCT 50 mg/kg,
EHAAMA T EHER ., AW E 2 AKX
MEIRARELT IR, BFS5ARET 2R, £/ 46
Hoe WEFEAARS AT EZRFHENE 1 AR,
F2ARBE3IRAKRFARAKMES ARFETLE
fmBEEE TN E. FHH, 24 R, BRARE
FE P — K M VE S 2% MCT 50 mg/kg, [l B A 50
ppm BINO, & H 1 h, WA E 3 AKRME S5 AKX
EHTIR, EBRRA,2ATE1IARE3 AKX
o5 AARH#TIER M EEEY RN ZE. BT4H
10 R, & 2 K K E I W E 4 2% MCT 50 mg/kg, = &
BEHBRANO, #lER £, £t 2 A, £7&F 8 A,
T % 5 B R BAT i Ao o & TE A O E .
1.3 —&SHEANBRANGE

¥ NO ME“Y” B & 5 & A AR 8, TR H
&, A AR E PULMONOX @& NO 4 #1 Ul =, #
FEE T NO KEETE 50 ppm, [F Bl £ NO,
(REEH Lppm). B ARAKNEHHRE, B
ARDEH BREEFIFAR DT EH,NOZER
W, B B #E AT B & NO Fu NO, W JZ o 45,
1.4 AHLEWHEEFTE K E I ERNE

S I A B AR A UE AR B L 4R B, {0 BN
B, ESIE Fma U1 0, &5 i % 4 S ik 1
emo FIZRHEO. 1% FFE R KN ERLERSE, &
EHO BN G0 E, DR AL E RS E (right
ventricular systemic pressure, RVSP), DIt & K B fifi 24
FrfiE. SHELHETLEF LS5 em HEE, HE
7 — w8 it 7] # 5k B 5 Hewlett Packard 3 4 (X Af
%, 10K A 24 ik F ¥ JE (mean cervical arterial pressure,
MCAP) #9% 4.
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BT, FREE QK. A—REEHE A ORRH
11 5~ 7 mL, 2 B w N\ B #| & 47 8 W X & JANP
K CGRP # ik &, £+ CGRP # iR E & & /i
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* | BAMYREREL LR (v 5, kPa)
Table 1. Changes of RVSP in each group and time

| n F1LRAR F2RAR FIRAK ¥ 4RFR FSAR

xf REZH 25 1.71 £0. 35 1. 68 £0. 29 1.81£0.20 1. 68 £0. 42 1.65£0.29

B AL 46 2.35%0. 44 3.51 %0. 20 4.56 0. 65 5.96 £1. 00 8.63%x1.21"

BT 24H 2 2.02 £0. 29" — 3.75 0. 37" — 6.91 0. 74

RITH 8 — — — — 6.72%0. 87"

SxRAE, a2 P< 0.05, b: P< 0.01; SHAALLE, o P< 0.05.
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AT ZH RN TR BH 2H B0 3K P9 B 2R 7K ST e B[] T
BT E. BREAASE 1 58 28K F£2 5583
JARTBEMZ RN, HRSHFN L, HH %
S [F— R PR I, TR 2H 3 SR A ZH AR
(P< 0.05) « ¥RITHL(ZE 5 FIR) thie s B 41 PR AR (P
< 0.05), 5HBHATEEZF (R 2,Table 2) » IL&h
BFLIR, W\ NO 7] f& A MCT 51 #2 1 A B2 & K F 1)
FHiE .

* 2. KAEREREH MK M RKE(x
Table 2. Changes of ET in each group and time

*s, ng/L)

o Xt HE 41 H8 T 4 TRBH 4 T4
(n=25  (n= 46) (n=22) (n= 8)
81K 130 £4 187 £37* 170 £23° —
W2RAK  133F22 238435 — —
EIMAK 13945 307E57 283 £24" —
HARK  136%17 438180 — —
FESRAK  140%41  636+148" 54344t 5324

5B ELE, a: P< 0.05, b: P< 0.01; 5SHBAHE, ¢ P<
0.05.

3. SEERENE ML EMRIKE(x £5, ngl)
Table 3. Changes of ANP in each group and time
i T HB 4 BRI 41 TR 41 RN
(n=125  (n= 46) (n=22) (n=8)
B1EAE 172128 207 £27 196 £33 —
W2RK 16615 281 £57° — —
FIFK  156E33 472485 401 £62° —
WaABEK  153%20 835%197° — —
BSAAR  153E31 1111 E248"  773F145™ 734 107

XA, a: P< 0.05, b: P< 0.01; SERALLE, ¢ P<
0. 05,
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RRYZH AN TR 7 20 3 4 L 3% ANP 7K ~F- B I 1] T

T v P 2% () 7 L, R A28 1 IR 588
2%%%5&%@%%%, HRWAEREE®RZR(P<
0.05) ; [A]—A Al be A, 58 1 A AR RLZH 5 Ty 41
w%%%, HAS WA ZES, BERH T WP H;
B 5 ARG T HBEAEAA NIK(P< 0.05), iIT7 4
51l 28 18] JC 2. 3 2% 7 (3R 3, Table 3) o b4 R iR
78, N NO B /b MCT 521 ANP F 5118
2.4 FBEFNYMRIESSREFEHKRRATL
PR AR 2H RN TS 21 540 1 2% CGRP 7K - B Fsf ] 1T

BEIRD> o BRABE A 5 = FE R0 SR DY A [RGB 1 2
5, EASHSERMHELLE, WEBEEER. [
aa“lﬂtbix 1R, BAH 5 P AR G B 3

ZE, R &R, BAH BRI BT AR (P<
0.05); 28 5 AR, in 7 HERE A B & (P< 0.
05), ST TR % 22 57 (3R 4, Table 4) . Bb45 142
N, HEE 2 FAREE, NO MR AT k> MCT 5 /&2 i
CGRP 1] B AR B

%_4. A TE A [5] B 8] A I 2% BEe 4 3R 25 R 48 5k B K E A EE 3R
(x £s, ng/L)
Table 4. Changes of CGRP in each group and time

. o RE2H R T 26 BIT A
(n= 25) (n= 46) (n= 22) (n=8)
HF1IAR 232 %57 187123 200 £20 —
H2REK 222 *41 133 £30° — —
HIREK 227123 80 £15" 122 £31% —
FA4ARAR 239 29 74£13 — —
55 R 237 %25 45110 g6 78 E1s

XA LLE, a: P< 0.05, b: P< 0.01; S5#BHLLE, o P<
0.05, d: P< 0.01.
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HEY | HAE F ML AT RE SRS, MCT #EA K RAE NG,
FEFFIE 2 — R A AL B S, RO A ¥ 1 A it s
¥ H A58 ( monocrotaline pyrrole, MCTP) .« MCTP H Jf
BEREN K R4t BA N S AR = AN 5.
RN SEIGIE S, MCTP (SR 8% B N I A B, B4
PR B2 40 L B RE R K, S SO I T R
BATHESRRY . MCT PAH A8 RL B 7 vE e 8. 5 T
PBRAR SRR AL B T ANRHE R, AT — IR AR Mt &
WESY), S MELE 5 AN KAE M PAH I FE AH AL
FATTR AR % F MCT 78 50 mg/kg, — K1k
AT, =8 JE T RO = N PAH B2,
3.2 mEifkEESIEEEIRNXR

5 LA PR R IRt 478 B 194 5 M) g 1 3 L6
ZH MR ARTLE MCT KR L p
F Z R0 ANP [ it 20 Jik Fe 73 FF i i 36 50, CGRP T ik
Ao MR AR R AT B ISR BE, P R R B
JER PAH 1 JE (K 802 5 %} PAH ) .. PAH I,
JIta T PAY 2 4 P 52 52 T AR 97 8 A 2 R 50, TR T
R RIBE . 3 A P R 2R B BE 02 BT i
AT HNEREEZ. WERZERSHER: A &R
A TR R B, WREE A ZREEAME TV
J, AR US4 I AR TN R 3R B 2R E AN
FEAmpE, W R B e e K. e W 25
it PR ISR T N B R B 2 ARk, BT Y R E A
ZARE SRR, S B A4

3% v ANP 3 B B RVSP b 7 1M &5 25 8 n, %
HEHEMEMKKR. KBAD, EENELH
A ANP FIRE S 2 . 72 N FI3h%), ANP 7E 1G24
P P B i 3 ik IR 0 T e . A S MCT K
BRI H ANP A I 285 SRR B, 1 ANP 7K1 7] e B
PAH (it E. Hfitizh ik 77t i, 40 EEF 5Kk
T, A0 5 e 7 SR Aar 386 0, R ANP f 230, £ 1
W ANP /K F T . M3 ANP /K-FTF & ] BRARAE 26
I R it L7 BEL g, #H] PAH 1t — 22 KR

o475 25 3[R AH 5% ik ( CGRP) #2147 #5584 I
EEPERE, A SCsest & B CGRP /K FBE RVSP 715
T A, RVSP i, U CGRP R, P& 2 ik %
Ro (EMIME B RIA KRN CGRP Z 1k, FE 7
e ML I L. $278 IEF B, PJETE CGRP 721/
FEI MR S — e AE . 18 P A K R 5 CGRP
Ja AT BELIE PAH f % & AEGRE R PAH K R, fli 2
21 CGRP /K~ B & i T 1E % R4, 777 I CGRP
AKPNMEF ERHAY . AR5 2 M, mgd
CGRP T F% o CGRP X i IfiL % Fy WA 4 A F A~ T
A& A R, DU I 2% A 35 25 CGRP 980> VR 5 it B

BB 5SZEGE AT ZH K.

J] WK AN NO i, I8 PR i R A AR 1k,
W = A ANP 2 F [ %%, CGRP WA Fr A& . NO
N J&, BEAE RVSP, 450 b5 25k R E 2 T B, AH B
i ANP 43398070« NO AT 7 & & — XA B4 9
M S PR, NO WX, B4 F 1 fili i & 7 L,
AR, FRAK T 40 Ca™ YR, 18 P B = 40 ik
ZENH] . A SIS 45 R 5 SCHRIRGE — 5. CGRP 1
UERF S M LR K 5 m AR E B e . PAH
if, CGRP E:Aili 4= i &k /b, A NO &, X CGRP %
HEBEH, EAT % E CGRP /=4, LAYERE i
M PR TRRES
3.3 SNEME NO xtRhEh kS E B PEHIE A

CE R MCT PAH f K BR (28 3 I R) IR N
NO W5 & J&, 5 [F] B ) 45 20 20 4 g, Iy Bh 71 2% 4
FrAa BH 5 A9 B4R, 15680 NO A% PAH AT 7E T .
A PAH F7= A2 Dk 2%, F2 B 9852 AR NO A& —
Pl B4 & ak F Y, B RS RN, BT
REVEYELT 283 Jy 5k, ] B 5 R A Y 5k, A
BEAR It Bl ik 77
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