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— Abstract —

Endothelin-1 Levels in Patients with Heart Disease Associated
with Pulmonary Hypertension : Potential role of Endothelin-1
in genesis of pulmonary artery vasospasm

H.J. Park, M.D.”, G. Lee, M.D.”, J.J. Hwang, M.D.",
Y.H. Choi, M.D.”, H.J. Kim, M.D.”, H.M. Kim, M.D."”

To elucidate a potential contribution of endotheline-1(ET-1) to the genesis of pulmonary
hypertension and postoperative pulmonary hypertensive crisis in the patients with heart
disease, we measured plasma levels of the ET-1 during perioperative period of open heart
surgery. In addition, we examined changes of ET-1 during perioperative period and cor-
relations between ET-1 levels and hemodynamic variables.

12 patients including 5 acquired heart disease and 7 congenital heart disease patients
were selected randomly as a study group, Group A and B, respectively. 6 patients proved
not having heart or hemodynamic problem were selected as a control, Group C. 110 blood
samples from pulmonary artery(ET-P) and radial artery(ET-S) were taken and assayed by
Sep-pak extraction and RIA,

ET-1 levels of Group A were ET-P, 3.94+5.31pg /ml, ET-S, 3.10+2.90pg /ml(p>0.05),
Group B were ET-P, 1.63%0.62pg /ml, ET-S, 1.99+.2.45pg /ml(p>0.05), Group C were
ET-P, 1.974+2.02pg /ml, ET-S, 1.72+0.77pg /ml(p>0.05). There were no statistically sig-
nificant differences of ET-1 levels among the Group A,B,C(p>0.05). There was no cor-
relation between pulmonary artery pressure (PAP) and ET-1 level(p>0.05), and ET-1 levels
were not increased even in the cases of pulmonary hypertensive criwis or low cardiac out-
put syndrome, whereas significant correlation between ET-S and pulmonary vascular res-
“istance (Rp) (r==0.36, p<0.05), and negative correlation between ET-S and O: saturation of
pulmonary artery(OS-P){r=—0.49, p<0.01) were identified. Another significant finding
was peak increase of ET-1 levels in the postoperative period 1 hour(p<0.05) and then gra-
dualy decrease through the postoperative period.

In conclusion, ET-1 has no correlation with PAP, whereas correlation with Rp, and inv-
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erse correlation with OS-P. It is suggested that ET-1 is neither the direct causative sub-
stance of pulmonary hypertension nor pulmonary vasospasm but there must be increased

production of ET-1 in chronic pulmonary hypertensive state. Counter-regulatory mec-

hanism to ET-1 is speculated during the pulmonary vasospasm,

Key Word : endothelin-1, pulmonary hypertension, vasospasm

.M =

A AN Fehf a7 e e A 28 w9
ol Faek Qe sk e del deiA ol el
o 1 F M g "4y

surface) & A &3
oﬂ [:H 3 A¥Hi o i

3£ (non-thrombogenic
bz A oJujrhal B850 Ty
LA o] Aol HAyhlule] 2rgow
A7 ghvh creiu, FHLtolls "ahla e Wity )
ol el o] ol qA, o xLelA 5=
of ] 7}A] 83t EA & A (vasoactive subatance)
off gk A7} k] s

Ha7b=l deldl oy g 248 SN
71A HZol A endothelin(ET)S 1988410
Yanagisawa5-ol| s HadEE u)

I

a1 Q) E}-

ojsf 29

Fek AN FEE FARA, 2000 opl it
7420 peptideclth, ET& &4 %el7l 82% 74
de s, 1e—ﬁ°1 HirE 18 Adw 2ol
ol %ol Sol 2

g 2o, w4 URFEY 5
| ET

z
gh AHS b, Fah o) Mo el ETe) QAdolv
el 27 dE A gke] ilel 1o o]
AL Aow 7|ds o] o] EHo thek Do) Ha}

oFA| AL Atk
Jli'%tﬂéhﬂ. ol i 8t F & wp3t W A=, 4R
Mo Hej el g ETe) o &S

ot MAE
ot vl flall, 2t Al ke FxpEel M end-
othelin-1(ET—~1) & ZA3&l, ofejrx)o] &3t
A s ate] gdu #AE ol Bolth 5], ET-1
o} #F ol that dybe 3 75 (spasm) o] $191&

"WaAel g W beAel A Tk s

mlr

SEEL-ES

Aol B A, A8 s w2 el )
olol 4 ET—-1x9l #ol& w3, %2, S 8ol A
A Eoh s A Ewel A ET-179] 2ol e 3ofm g},

A,
ske) g7, o] 5

6:]0]6131 ﬁ_T- Ey cﬂou/‘_)\ E}H,{]g}_ ET-— 12]

oM 53, Z 7ol W

Jﬂ . u}! OL o]

ET-139) sl %, #%% n3ste] fke] ET-1
of BABHEA g ol sk, npAVIOR A&
W9l ET—1)9] Wshg 2 aivh,

gl did
"iog

-

II. c{

0>

199141 79 v 8ol Alala A & AFol A 9l 9]
e 29y 2 6de thye s st
At Ayt Bro®, Ad2 FHA 4ASz
2 549 38 Samplee A FHslarl, B7o AdAd 4
Ak 79 56 Sample S A &gl Cite 2
o 4ld el gl b4k 6l
Gz Aol 5
Sampledhd a1, vh A] 392 A FA o] o o] Aw
A AME A3 skl ot wieto] glo] datow s
saGol Al 16 Sampled 38kt & o4
SampleF & 110 /HO]O*Ur o A g a5 9] L}O]% 14
M 67*11&. Ha 2149
o] 42,441, Bitol 12.34), Ctol 13.74 At
11: 709t} 7}
A H Aes Auud, 1ito] 7h2t 46.4+18.3mm
Hg, 8.3+4.1U/m?% a1, 27%0] 43.1+18.6mmHg, 0
9340.48 U/m?, 3i+°] 20.0+3.8mmHg, 2.03+1.22
U/m?o 2, 1308 #H28e] flEw 183toa,
22 AEA A n¥e) o, 372 A
ATHE D). Zhze] gkl Wish Qg da e B2t
paley

I, l—ﬁ =S Jﬂ warel] opel 39t o ® ol Al wlan
R ahel 27 30mmHg ©]5}¢l 83
& p—1i, 30011*1 60mmHg AbolQl 64 P -2,
bOmmHg o] 4del 488 P—37-0 82 YUFATHE 3).

"J

3ol 7 3

A, d71d A AB 0 Aol A

L Zh o grLbolis At

vhedH) =

w2l Git £E0) dsskat

\] L] o]

1. E2AEY

z} el g
4~ (HR),
ﬁzs Rp)



SHSAP) 58 =&, #£€F 1413 643 24 ET-1x9] Hsts #&33vt
AlZtell Z+zh HR, PAP, SAPS ¢ Wals kel S0 &
G, BUS wwen sedael go gx gy o oo HF
o o3 pH, pOz pCO:z 4t ¥ 3w 5 Fshe A % Btol M 2ol gzl e %
olf M4 E ET—-1Xx99] A3t 2 zF 08, A7 1A 7 6A1%E, 24A1 %t ZHZE HEw 92 Al
Pati Sl A AFEEY e " e e
Table 1. Patient Group Nmagalol Agste, v At Fele] AFF
A B ¢ 24, A7) 7bg ol doll AASATE FEFol 1
Dx Acquired HD Congenital HD  Control Al 7Y, 6A17ZF, 24A)17bol HEw 9w @ atEwlof Abelat
AGE(yr) 23 — §7 1-23 2 — 9% =AM A7 BT CRolM e HERbEAG
(42.4) (12.3) (13.7)
PAP(mmHg) 25— 73 20 — 80 16 — 36 Table 3. Patietn Group according to PAP.
(46.4+18.3)  (43.1£18.6)  (20.013.80) Group PAP(mmHg) Pt. No. Sample No.
Rp(U/m?) 2.26 — 12.6 0.43 — 4.2 112 — 4.23 28
(8.30+4.10)  (0.93+0.48) (2.03%1.22) 44
.No 5 7 6 38
Sample No. 38 56 16 Total 110
Table 2. Patient Profile.
No. Group Age Sex Dx PAP PAP Rp Operation
(mmHg) Group (U/m?)
1 A 46 M AS, MR 73/19 /41 C 12.3 DVR(Redo)
2 A 67 F  SBE, MR 38/11/24 B 12.6 MVR
3 A 38 F MS 60 /28 /37 B 9.49 MVR
4 A 23 M MSR 25/ 9/16 A 2.26 MVR
5 A 38 F MS 36/ 8/17 B 4.90 MVR
6 B 20 F VSD 35/ 8/10 B 0.44 Patch closure
7 B 2 M AP Window 60/23/39 B 1.30 Patch closure
8 B 13m M VSD 39/ 9/26 B 3.30 Patch closure
9 B 21 F  PDA 31/ 5/18 B 1.05 Ligation
10 B 18 M ASD, PS 20/ 4/ 8 A 0.43 Patch closure
valvotomy
11 B 12m M ASD, PDA 80 /30 /59 C 3.24 Patch closure
Ligation
12 B 23 F ASD 36/11/24 B 4.20 Patch closure
13 C 2 M Cath 17/ 2/10 A 1.12 -
14 C 18 M PNX 17 /10 /13 A 1.40 Bleb resection
15 C 13 F Cath 26/ 8/15 A 3.23 -
16 C 4 M Cath 16/ 4/ 9 A 1.99 -
17 C 26 M PNX 21/14/16 A 1.72 Bleb resection
18 C 19 M PNX 23/ 9/15 A 2.74 Bleb resection

* PAP : pulmonary artery pressure, Rp ; pulmonary vascular resistance, AS : aortic stenosis, MR ; mitral
regurgitation, SBE ; subacute bacterial endocarditis, MS ; mitral stenosis, MSR ; mitral stenoregurgi-
tation, VSD : ventricular septal defect, AP : aorticopulmonary, PDA : patent ductus arteriosus. ASD:

catheterization, PNX : pneumothorax, DVR : double valve rep-

lacement, MVR ; mitral valve replacement.

atrial septal defect,

Cath : cardiac
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Table 4. Correlation between ET-1 and Hem- Table 5. Correlation of Variables with ET in each
odynamic Variables. PAP Group.

VARIABLES(Mean +SD) ETP ET-S Group Variables r p

HR  106.7617.873] /min NS NS P-1 - - -

Qp 9.13+7.87L /min / m? NS NS P-2 Qp-ET-S —0.59 > 0.01

Qs 4.52+1.84L /min /m? NS NS Rp-ET-S 0.78 > 0.01

Rp 45744170 /m? NS r=0.36, p<0.05 Rs-ET-P 0.64 > 0.01

Rs 18.04+10.77U /m? NS NS PAP-ET-S 0.49 > 0.05

PAP  37.44%24.64mmHg NS NS P-3 Rs-ET-P 0.49 > 0.05

SAP  111.13£20.52mmHg NS NS

* NS, not significant(p»0.05) : ET-P, ET-1 level
from pulmonary artery ;: ET-S, ET-1 level from
systemic artery ; HR, heart rate ; Qp, pulmonary
blood flow : Qs, systemic blood flow ; Rp, pul-
monary vascular resistance ; Rs, systemic vas-
cular resistance ; PAP, pulmonary artery sys-
tolic pressure ; SAP, systemic artery systolic
pressure

RSN RRARS WA ARS RARAR R RALE RRL

ET-1 T T
{pg/ml) 15—

y=8.6—0.09x
r=-0.49

p<0.01

12

3
%t:\\“
Or-l‘ I ! t t 1 | T N R
0 10 20 30 40 50 60 70 80 90 100 110 120
os-P
)
Fig. 6. Correlation between OS-P and ET-S

(r=—0.49, p<0.01).
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* ET-P, ET-1 level from pulmonary artery : ET-S,
ET-1 level from systemic artery ; Qp, pulmonary
blood flow : Rp, pulmonary vascular resistance :
Rs, systemic vascular resistance ; PAP, pul-
monary artery systolic pressure

Table 6. Correlation between ET-1 and Blood Gas
Analysis Variables,

VARIABLES(Mean+SD)  ET-P ETS
pH-P  7.3940.08 NS NS

S 7.44%0.07 NS NS
pO:-P 43.46+24.07mmHg NS NS

S 179.18490.37mmHg NS NS
pCOxP 42.61+9.26mmHg NS NS

S 36.16+8.44mmHg NS NS
0OS-P 70.60113.86% NS r=-0.49,p<0.01

S 98.52+1.50% NS NS

* NS, not significant(p>0.05) ;: ET-P, ET-1 level
from pulmonary artery ; ET-S, ET-1 level from
systemic artery ; OS, O: Saturation : -P, from
pulmonary artery ; -S, from systemic artery
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