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Characteristics of pulmonary circulation in high-altitude active

animals——Biomolecular study focusing on the central role of Rho—kinase
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JE (High-altitude pulmonary hypertension, HAPH) % #JiE L 72\, = OHEBEO—21%, IE
k=X A D IR 72 MRS Td D Rho S —BIEMEDOME OIHNZ & 5 & f L=, i
RS C O MBIARMAERERIE &2 VT U o 7@ bhienolz, —J, 7ieF
NEAZANTIIHAPHZRIE L, £ ORI IZ13 Rho F 7 — B OFEMAL G L T,

BFFER R OMEEL (330) : Despite in the hypoxic air circumstance, yak, a high-altitude living
animal, has never developed high-altitude pulmonary hypertension (HAPH). The
reason behind it is that a Rho-kinase, an essential enzyme of maintaining of vascular
tone is not activated in the pulmonary vessels. There is no remodeling of pulmonary
arterial wall in yak. On the contrary, a bull or Kyrgyzstan people who are living at
high-altitude and having HAPH have augmented activity of Rho-kinase.
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high-altitude pulmonary hypertension (HAPH) .
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Fhhoto, —H., MY T TlE70mmHg,
30,33, 40, 48t 57%IZAW 72 mPAPD
WL ERZL, TOHRITDVRLE LB
%200 ke L7e (F£1) ., BlEHixmE
WARREY 7 LR ER T 1L DO%
wg L U, RO ERZIT > 7=, W3, 200
m OB AL TG BRI E R 21T > 72, 557,
15597, 3053 RED X MFENRIE (mPAP) 1%36. 9
mmHg, 36. 1 mmHg, 30.4 mmHg, 26. 7 mmHg & %
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# 1. Fasudild ¥ 27 « 7 U PAPIK FZh R

Effects of fasudil on PAP in highland bovine

20 min____
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60 s Bulll AP
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X 4. Fasudil®o ¥ 7 « 7 ' PAPIK F2h &

—J7. HEATI 106. 5SmmHg, 36. 2mmHg, 42. 9
mmHg, 47. 0 mmHg & 2 72m P A P O % &
el (M4), FEBRETH, DiEERtL
T, A/ D ERD D E¥ 7 Tk 0.352,
0.315 THYH ., 7 TliH0.545 ThoT-,
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DS
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BESJEE L TV 5 19 4 0 HAPH HiE % 54
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inhibitor, Eril, 7 ¥ tfbpk, i) #5
L control vehicle (ZEFRARMEK) & 124y
. YR 3, 600mICAE D IR FEPE (L
FRENL - R v 2 —03F8) 12T, BT
IO Ry 7 Z—ibhxa—J{E%, 30 rH2E
T, Fasudil &AW X placebo ## 5 L
72 Fasudil IZRIEFIR2>S 1 mg/43. 30 4
MFEoe A (G 30 mg) L7z, FEERIET 5 4
AL HE Ry 77 —DLza—JEE{T-
7o FERITF LICRT <, PAPsyst N
Fasudil B£C 51.8+0. TmmH g 75 41. 5+
0.6mmH g~ FAEIET L7zDIZ L,
placebo BECIE 51.9+£0. TmmH g 2> 5 51.9
+0.8mmH g & 24k Lo 7=, il & H#
BT (PVR) % Fasudil BT 2.7%£0. 1WU 2%
2.3 £0.1 WU &3 L <IKTF L7228, placebo
BECTIZ 2.740. 1WU 705 2.7 0.1 WU &4
S EEZE B2 oT-, 728, Fasudil Bf &
placebo FEIZILFEBRATE O /OAA HH & AT,
DR, Sp02 DA% IrTp o T2,

PL BB IZ, Fasudil 2% HAPH #2355 T b Jifi
FAREDOIK T &) SR Z 7267
ZEHERBE LI, TR, Y ERTODa
o — )LE T D T O il I ESE
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#2.  F/LX A AHAPH 2%~ Rho—kinase inhibitor, % 3. HAPH & @ ET-1 &5+ -3a/-4a £
Fasudil OfifEER S PERN R

Alleles

Genotypes  (number  of (number  of

Groups  patients)

Pheche Tessil alleles)
Pameters Baselive Baceline -3a/-3a  -3a/-4a -4a/-4a -3a -4a

— Healthy 049 042 009 070 030
Phwale 0 -0 - - (0=50) (200  (30)  (0) (700 (30)
PAAT, mewec 0697_0ML  00%6_0001  OMT_000I  0.02_0ML° HAPH 032 0.49 0.19 057 043
€0, Yk 61=02 61203 6103 §6=02 (n=88) (13 (75) (0)* (101)  (75)**
FRED MR R A e *92=11.15; p=0.0008, **y2=4.304; p=0.03
AT, ml $3=04 £3=04 55204 53203 ’ ’ ’
BRyst g IBIzi) D8040 IST=HL LTsmal
Bhist g B7=15 716 =16 T3=15
HE, by il3=14 08=17 4=14 20=28 i 7L: . 15 Z’ @ﬂfﬁ%fﬁl}f%ﬁﬁ &:%’ﬁjxi O ET1 %//&fﬁ\'
$a02,% §83=11 §30=08 BI=07 §79=06 BtEHIAI (Bosentan) 126mg 45 L. WHR

A, PR 3 REMZICENZEN Ry 77—

Data are presented as mean = SEM, a—4ZHAWVWTmiTERERAEZBRR L2 A

PAPsyst I% 46.426. 2mmHlg 725 37.0%x7.2
mmHtg & A EIEE % 7~ LT, Bosentan+ &

PAP — pulmonary artery pressure,

PAAT — pul rt leration time, N -
pulmonary artery acceleration time FEU ABEF CIE S 51T 33, 05, SmmHg & g
CO - cardiac output, PVR — pulmonary vascular resistance, {ﬁ s L 7":0

RAP - right atrial pressure,

5 I =) EE A~ =)
BP — systemic blood pressure, HR — heart rate F 4. il MLILAE O U (£ ~0 bosentan & BRI

DANERh T
, bpm — beats per minute. *p<0.001 — fasudil versus placebo.
Parameters Baseline Bosentan Bosentan *
Oxygen
PAAT, sec 0.086+0.003  0.098+0.003*  0.110+0.005*7
PAPsyst, 46.4 " "
(4) HAPH |7 FER U 7= 36 /L 38 2 AW i L JE S~ mm Hg A4+6.2 37.0+£7.2 33.0+£5.8
D ET1 Z R AFEHUAI O SR R CO, I/min 5.9+1.0 6.0+1.5 5.9+1.0
Wtk 3, 200m ~4, 000m I #& A FFE LT Ezswnnml 127.5£146  126£13.7 12349.7
HEMER 138 &I LA T —T WikE v BP  diast,
T MLESERE 88 4 & EABES0 4 & %[ |  mmHg 800516 7837 il
L7z TD2HEM CETL @I FDXAE L HR, bpm 80.0+13.1 83.0+13.5 81+10.5
EATolo & 2 A, MimEERICH BIC Sa0,, % 88+2.1 89+1.6 96+0.8*
heterozygous -3 a /-4 a genotype 3% < . Data are presented as mean & SD. PAAT -
1EE#ETIE homozygous —3a/-3a genotype 73 pulmonary artery acceleration time,
NIy PAPsyst - pulmonary artery systolic

pressure, CO - cardiac output,

BP - blood pressure, HR — heart rate, bpm
- beats per minute,

#p<0.05 - vs. baseline; Tp<0.05 - vs.
bosentan.
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