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PULMONARY HYPERTENSION : RECENT PROGRESS
Katsuyuki TOBISE

The term of primary or secondary pulmonary hypertension was analogously used as the classifi-
cation of systemic hypertension. In secondary pulmonary hypertension, the exogenous stimulation
induces the injury to endothelial cell, which responds in natural function, leading to persistent pulmo-
nary vascular remodeling and pulmonary hypertension by the repetitive stimulation. With time,
pulmonary hypertension induces the progressive increase in pulmonary vascular impedance, which ul-
timately produces right ventricular overload and, or hypertrophy. In fact, pulmonary vascular im-
pedance was changed with an elevation of pulmonary arterial pressure in chronic obstructive pulmo-
nary disease, in which the peripheral resistance increased and the compliance of the proximal pulmo-
nary artery decreased. This means that the proximal and distal pulmonary vessels become stiffer.

In 1996, it was reported that the continuous intravenous infusion of epoprostenol (prostacyclin)
produced hemodynamic and symptomatic improvement. Prostacyclin decreases pulmonary arterial
pressure, and increases cardiac output and oxygen supply, improving pulmonary vascular remodeling.
The inhalation of nitric oxide (NO) decreases pulmonary arterial pressure in a short-term manner.
However, a long-term effect of NO on pulmonary hypertension is investigated in progress.

(Key Words : endothelial dysfunction, pulmonary vascular remodeling, pulmonary vascular impedance,

prostacyclin, nitric oxide (NO))

E T A ARG National Sapporo Minami Hospital fif&

Address for reprints : Katsuyuki Tobise, CEO, National Sapporo Minami Hospital, 1814-Shirakawa,
Minami-ku, Sapporo 061-2276, JAPAN

E-mail : toby@sapporos.hosp.go.jp

Received December 18, 2000

Accepted January 19, 2001

—212—



IRYO Vol. 55(5)

M & [EIMEEEST 4 F 54 200060 ] ©
kO EEs R RS C EBTENREE S, — ki
SIMFERE (RIEHEMEIMELE : PPH) & Zx¥EMsm
FEIE & WS AR, BANCEBMEEERLCL S
ATEWV, 7072, MERROREE LT, MERREHE
BERRIETNCOKBHD, PoOLE - LERREENLT
BELTWVWALY, BERRDPOOEELZFPTL, b
fzfr L TASBRED S bREBE NS,

FEREMSMEE (PPH) 3, RERAHOKER =
BIRLTWAY, “EmMEMEER, WAWARFER
THI 5120, HREIC L > TEONEEREDRE 5.
UL, 19984£9 B France, Evian T2 H 7z WHO
F{o PPH v v £ Y% 4 (http://www.who.int/ncd/
cvd/pph.html) THLWAFHESRIEE L it DT,
KB ONFECHE—ENTL3b0LBb03. &
B3, MSEE OB OHESIZ O VW TERTAIL,

Fifs I FE fiE D R

FEA 72 RA b D E LT, PPH B3bifoh 3.
T RMERIMEEDE < &, AWRIEIC X - TR
DPEEE S 1T, FeOINEEREVELTHIME remod-
eling 2SR T 5709, MSMESTIE LFHed 5. %
DR, BhIMEA vE—F v ADWM%E S L, ALA
i SHLIEK « HLARLEE VD —HOREEF [ ZHE T
¥
RIEL NI EZ 5 &, LITD420iEBHITF S50
3,

B M fE D FRE
1) FREAREL &0
2) MiERED ERE 2 3ERAY + v M X B bR
Bo#mcks60
3) [LERISIMEE » TR E 2 RME RS i X BHIE
FROBAZE « BBt L 5 D
4) FfaE#RSIC & B ERERMEMINE N (hypoxic

pulmonary vasoconstriction) IZ&k % D

1) FREAERIE D
FHEEIZ PPH Td 54, HRERICET 2015 13:E
ATOVWES, HEBENCRELAHT b5,

2) MEIRED LR F 12 3AL Y + ¥ M X B Hfi0FE
BOMMIcLs60

FRERIE, BIE CIREEFRELE LAEMEE &
LFR&RE, %ETIE ASD, VSD B ETH 5. Ml
BN, [LFPES shear stress DKL ED
ARRIB I & - THEEEZ T 5 (AKEE) &, MEIN
¥EYE (thromboxane, endothelin-1) &IMEILIRYIE
(prostacyclin, NO) %8, £D/NNS5 Vv A% L > T
BIET 5. ChiBEEICd 2 WM IER S8R
IEThB. LoL, AWRESsE R LERICKRS &8
ISRIGBENICIE D, ZOR, REHEFENICALN
ARHMEN-EHE (SMC) DRk, ¥olgm, Mg
N= b Y2 AR OBEERE MEARBLUARD
Ak, MMEBEOIE, $EANERZ (neointimal le-
sions) DKL EDELEF|E#E T (Fig. 1). Th

AR o 42 T A A D R
. » —_—
i 4 A 9 B o> 1 Im ity ) {0k 314
I & RS ' OB
N B R
ER A (neointimal lesions)
B P S
(remodeling)
MBEAT RY Yy 7 ARG OER
4B P ¥ 0 4 B > 8
SCHR 2 & D —EREE
Fig. 1 A general hypothesis of pulmonary hypertension®. The initial response to endothelial in-

jury includes release of inflammatory mediators which leads to vasoconstriction, medial
smooth muscle cells proliferation, and extracellular matrix synthesis. With time, the local

hemodynamic
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Fig. 2 Pulmonary vascular impedance in atrial septal defect (ASD)™.
In the preoperative patients with ASD (left panel), total peripheral resistance
(TPR) was decreased and the characteristic impedance (Zo) was unchanged, com

pared with the control subjects. On the other hand,

in the inoperative patients

with ASD (right panal), TPR, the impedance of 1-3 HZ, and Zo were remarka

bly increased.
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Fig. 3 Pulmonary vascular impedance in chronic obstructive pulmonary disease (COPD)

and fibrosing lung disease(FLD)"Y,

In the patients with COPD (left panel), total peripheral resistance (TPR), the
impedance of 1-3 HZ, and the characteristic impedance (Zo) were increased with
theelevation of mean pulmonary arterial pressure (mPAP), compared with the con-

trol.

In the patients with FLD (right panel), TPR and the impedance of 1-3 Hz were
slightly increased and Zo was unchanged.
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