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Usege of lentiviral vector for treatment of pulmonary hypertension
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Pituitary adenylate cyclase-activating polypeptide (PACAP) is a multifunctional
neuropeptide. Although the heart has VIP and PACAP signaling systems including the ligand and receptors,
however, involvement of PACAP in cardiac hypertrophy and subsequent heart failure are still unknown.
Recently,VIP and PACAP have been reported to have cardioprotective effect and be associated with heart
failure.

In this study, elevated PACAP signaling was associated in hypertrophic right ventricles and heart failure
induced with monocrotaline in rats. In addition, intravenous administration of PACAP but not VIP improved
cardiac output. Therefore,PACAP may play an important roles in right cardiac hypertrophy. However,
further study will be necessary to clarify the role in detail and the mechanism.

PAC1 PACAP



vasoactive intestinal peptide
(VIP) 70
pituitary adenylyl activating polypeptide
(PACAP)
(5)

VIP ©) VIP
PACAP PAC1
VIP/PACAP
(1,2, 4) VIP/PACAP
MCT
PACAP VPACL,
VPAC2, PAC1
VIP, PACAP
PACAP
PACAP

MCT
60mg/kg
(€)) /
MCT
PACAP  VIP
Powerlab(ADInstruments)
@ VIP,PACA
precursor

PAC1,VPACZ, PAC1

western blot

CDNA

(1) VIP, PACAP

MCT

RNA
Real-time PCR

PACAP

)

mRNA

mRNA



SBP

MCTP PACAP
MCT RVSP
HR
PACAP Cl
VIP
Cl
200 Systemic blood pressure (SBP)
- Normal
MCT
150 - - T
T T
1009
509
0 T T T T T
<°\ w* v w* v
& @ 0 0y o
00 \\) ,9) \\) ,50
N N
PACAP
2 Right ventricular systolic pressure (RVSP)
e - Normal
MCT
100
- : - T
504 I
o & & & &
& ) 0 © 0
00 \\) ,50 \\) {5\)
N N
PACAP
3 Heartrate
9 - Normal
T T T L T MCT
3001
200
100+
0 T T T T T
<°\ W w* 4 «
R 84 oF o o
© N ) N )

4 Cardiac Index (CI)

801

604

4

o
n

2

o

#

S S
° D »

(2)VIP PACAP mRNA
PACAP
control
VIP  MCT, control
VPAC1, VPAC2, PAC1
PACAP

MCT
VPAC2, VPAC1

MCT

PAC1

PACAP

N

PAC1

VIP

#8
* . HEE . HE# -
= T T T
o-I. I I I I
o ® © O %
\_( N N \a N
< C) & oF ©

o

MCT

MCT

PACAP
PACAP

PACAP

M Normal

MCT



MCT
PACAP

PACAP
PACAP

4.

1. Dickson L, and Finlayson K. VPAC and PAC
receptors: From
Pharmacol Ther 121: 294-316, 2009.

2. Habre W, Albu G, Janosi TZ, Fontao F,

ligands to function.

von Ungern-Sternberg BS, Beghetti M, and

Petak F. Prevention of bronchial
hyperreactivity in a rat model of
precapillary pulmonary hypertension.
Respiratory research 12: 58, 2011.

3. Petkov V, Mosgoeller W, Ziesche R,
Raderer M, Stiebellehner L, Vonbank K,
Funk GC, Hamilton G, Novotny C, and Burian
B. Vasoactive intestinal peptide as a new
drug for treatment of primary pulmonary
hypertension. Journal of Clinical
Investigation 111: 1339-1346, 2003.

4. Said SI, Hamidi SA, Dickman KG, Szema
AM, Lyubsky S, Lin RZ, Jiang YP, Chen JJ,
Waschek JA, and Kort S. Moderate pulmonary
arterial hypertension in male mice lacking
the vasoactive intestinal peptide gene.
Circulation 115: 1260-1268, 2007.

5. Sano H, Miyata A, Horio T, Nishikimi T,
Matsuo H, and Kangawa K. The effect of
pituitary adenylate cyclase activating
polypeptide on cultured rat cardiocytes as
a cardioprotective factor.

peptides 109: 107-113, 2002.

Regulatory

2
Koga M, Mizuno Y, Watanabe I, Kawakami
H, Goto T.

Role of VPAC2 receptor in
monocrotal ine-induced pulmonary
hyertension in rats. J Appl Physiol.2014
15;117(4) :383-91.

doi:10.1152/japplphysiol .00861.2013.

Mizuno, Y., Koga, M., Kashiwagi, S.,
Watanabe, 1., & Goto, T.. Effect of VPAC2
agonist on improving cardiac output in
pulmonary hypertension. The FASEB Journal,
27 (1) 2013, 1140.19.

2
Mizuno, Shinbori,

Takahisa Goto. Involvement of increased

Yusuke Hironobu

protein arginine methyltransferases 2 and
decreased dimethylarginine
dimethylaminohydrolases in impaired NOS
activity in pulmonary hypertension in rats.
European Society of Anesthesia Annual

meeting. 2 June 2014, Stockholm, Sweeden.

Yusuke Mizuno, Motokazu Koga, Shizuka

Kashiwagi, ltaru Watanabe, Takahisa Goto.

Effect of VPAC2 agonist on improving
cardiac output in pulmonary hypertension.
Experimental 22 April 2013,

Boston, USA

Biology.

€Y
(WATANABE, Itaru)

20534142



@
(MIZUNO, Yusuke

80433192

KAWAKAMI, Hiromasa

90407958

(BABA, Yasuko

80453041

®




