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Inhalation of hydrogen gas protects against mitomycin-induced pulmonary veno-

= % . .
occlusive disease
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Abstract (3 & &:R)

Background: As a subtype of pulmonary hypertension (PH), pulmonary veno-occlusive disease (PVOD) is devastating and life-
threatening disease without effective therapy. Hydrogen has been reported to exhibits antioxidant and anti-inflammatory effects in a
rat model induced by monocrotaline of PH. In this study, we investigated the effects of inhaled hydrogen gas on the prevention and
treatment of PVOD induced by mitomycin C (MMC) in rats.
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Methods: PVOD was induced in female Sprague-Dawley rats through intraperitoneal injection of MMC at a concentration of 3 mg-kg-
1-wk- 1 for 2 weeks. Inhalation of hydrogen gas (H2) was administered through a designed rat cage concurrently or two weeks after
MMC administration. The severity of PVOD was assessed by using hemodynamic measurements and histological analysis. The
expression levels of general control nonderepressible 2 (GCN2), nuclear factor erythroid 2-related factor-2 (Nrf2), heme oxygenase-1
(HO-1) and endothelial-to-mesenchymal transition (EndoMT) related proteins in lung tissue were measured. Levels of lipid peroxidation
pro-inflammatory cytokines in serum were determined.
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Results: Inhaled H2 improved hemodynamics and right heart function, reversed right ventricular hypertrophy, and prevented pulmonary
vessel reconstitution in both prevention and treatment approaches. It decreased malondialdehyde (MDA) levels in the serum and the
expression of NADPH oxidase 1 (NOX-1) in lung tissue. It regulated Nrf2/HO-1 signaling pathway and anti-inflammatory factor GCN2
in lung tissue, accompanied by a decrease in macrophages and pro-inflammatory cytokines. Our data suggested that H2 inhalation
effectively countered EndoMT induced by MMC, as evidenced by the detection of endothelial markers (e.g., VE-cadherin and CD31)
and mesenchymal markers (e.g., vimentin and fibronectin). Further research revealed that H2 preserved p-Smad3 and induced p-
Smad1/5/9.
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Conclusion: Inhalation of H2 effectively inhibits the pathogenesis of PVOD induced by MMC in rats. This inhibitory effect may be
attributed to the antioxidant and anti-inflammatory properties of H2.
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Nrf2/HO-1 signaling pathway

Nrf2/HO-1 > 7'+ ViR &

AL DIFRRILIEE % BT S 2 #EEK,

endothelial-to-mesenchymal
transition (EndoMT)

PR e 3 dn it

AEAEIEA N & L & & 89912
RS L, MEYETY IS
BlEsIERI L, MoEzs ol

3K L CTRIERKROFIELES Y 2l init
BOWTEELAREZB-TH Y, BRI ©
ICETEE %,

mEyEFTY 2

MEBEDECHEBRD - &,

right heart function HiEEE BOLENMABZEFISEY B, alECALT2ICEE,
right ventricular hypertrophy HLERX BLEOEMNEL R AR, BemMEExSICL Y MEOEBAEMNT 2,
pulmonary vessel fhE DEER fEOMENIF/-ICERSNE T &, MEBEBEBRICL Y FOEIAET & ALEIL

reconstitution

S W ZL DN %> TR AE E
PELTEES|ERIT,

DVHETRENHY., WERED ERL. BOEEKX

lipid peroxidation pro-
inflammatory cytokines

feE @ 7 0 A EMEY
M

HIEEEORIICL VARSI XERD F. BEERLE BEIRIELINTE
HACBRE £ EMT 27 At R) TERSINZRBED D KELFIERITYA b
A DEREFHL. MIRRDOEEG & XERIGEF SR IT,

pro-inflammatory cytokines

AR A FHA

KAEZS| TR LIRS 2 2 7 FIMRED T REINEZ(RE LERT BT
R ER I,

macrophages voATy— EYEBENTUET 5 REia.

endothelial markers NE~—Hh— N A #BT Dl DD F~—h—,

VE-cadherin VE A EAY > NEMiEEOEEZMIT 2 2/ 0 &

CD31 CD31 MEANKMIPOREICERET 29 F. MBXNKEEEIGEZFAHT 2,
mesenchymal markers MEY—hH— MIEXRMREEZHNT 2000 F~—h—, BREE SR OFFm,
vimentin ExX T MERMEOBREE AN T 22 /80 E, MO L RO,

fibronectin JATARTTF RN~ MU v O RICHEET DEER VAV E, BEoBELBEOY R— k.,
p-Smad3 1) > B&1E Smad3 TGF-B ¥/ FIMeEREICEE 5T 2 U VBt X /0B (=) YEB{bic & W) 2%

7B OEENFRET S LT B IREE),, MRS DIETE & ML DL SRIEL DIREE S D,

p-Smad1/5/9

Y Bt Smadl/5/9

BMP & 7 FILERERICEES T2 U VERIL X v /30 E, B & BIEED(RESE
ERCD




