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Alteration of ENaC-mediated alveolar fluid alearence by hydrogen sulfide intoxication
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[Abstract] Objective:To observe effects of hydrogen sulfide (H,S) intoxication on sodium and water transport function in rat lung
and study its mechanism. Methods: SD rats were exposed to H,S gas with semi-lethal concentration(300 ppm) for 3 h. After 6 h,12 h
and 24 h exposure to H,S, alveolar fluid clearence (AFC) and wet/dry ratio were measured. HE staining of lung tissues was observed
by light microscope,and the change of type Il alveolar epithelial cells was observed by electron microscope. mRNA expression of o-
epithelial sodium channel(ENaC) in the lung tissues was analyzed by real-time PCR. The expression of a-ENaC and ERK1/2 protein
in the lung tissue was examined by Western blot . Results: After exposure to H,S, AFC was significantly decreased in SD rats
compared to the control group, and reached a lowest level after 6 h and returned to a normal level after 12 h. The lung water content
reached a lowest level after exposure for 6 h. Obvious injury changes of the lung tissue of rats were found after exposure for 24 h by
light microscope. Dilated mitochondrial cristae and collapsed lamellar bodies were found in type Il alveolar epithelial cells of rats after
exposure. The expression of a-ENaC mRNA in lung tissue was increased after exposure for 6 h and returned to a normal level after 12 h.
Compared to the control group, the protein expression of a-ENaC was significantly decreased after exposure for 6 h. ERK1/2
dephosphorylation in lung tissues was significantly increased after exposure for 6 h. Conclusion:H,S intoxication decreases the AFC
of rats and down-regulation of a-ENaC expression may be involved in as a potential mechanism. Furthermore, activated ERK1/2
signaling pathway may participate in the whole damaging process.
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HS FRfESM (FRt Lo Tk S, ),
ENaC FHWi#] Amiloride (Sigma 23], 3¢ ) ,BCA &
H & f 387 & (Thermo Fisher 23 7, 35 [E ), HRP #5
Bt (Jackson 24 H], FH) ,ECL &G & (Mil-
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AFC 5E : 275 SCHR[ 7], KBBS54 7 U8 4
WA (37°C) METE L 2.5 ml &3 FAETAK
RAGE, HEEE P45 :37 mmol/L NaCl 4.67
mmol/L KCl,1.82 mmol/L CaCl,-2H,0 .1.25 mmol/L
MgS04 -7H,0.5.55 mmol/L. Dextrose 12 mmol/L
HEPES, /N1 85 14 (5% ) Fl Evans blue 3¢k} (0.15
mg/ml) YEAHE 7R, & 84N Amilorid (100 pumol/
L), TEES T REAE 10083, [ GEGERFE
7 emH,0 HYIEH, 30 min JEMHBUIERL, 75 621 nm A&
%€ Evans blue FRriCHIEE AR, RIEAAFC =
[(V=V)/Vi]x 100% Vi =(V~P,) /Py, iTHEH KFAFC,

TR LI E . S SCHR (8], KBRS AR FE , HL
A FRE RAS i R BT 70°C iR 3 d
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1.2.4 real-time PCR

F A real-time PCR 4 AR W% B fili 2 21
a-ENaC mRNA #J3ik, TRIzol (Invitrogen /A H], 3
) ISR IR a2 Y RNA, B 2 pg RNA
H M-MLV (Promega /2~ F) , & [F ) i3 %% 5% & ¢DNA |, %
MRS 28 B PCR 1R & (TaKaRa A 7], HAS)
(I BEHEAT real-time PCR, 52865 1ML 1,

%1 Real-time PCR 3|%)
Table 1 Real-time PCR primers

ik JF51(5'—3") ¥ (bp)
a-ENaC sense: CTAGACCTTCACGCCTCCACC 365
antisense: AGGTACTCCTCGAACAGCAAG
GAPDH sense;: ACATCATCCCTGCATCCACT
antisense: GGGAGTTGCTGTTGAAGTCA 258
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1.2.5 Western blot
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6 h KELAFC B B MK (21.44%) , 7E 525 12,24 h
WIE EIEHEKE-(K 3) . A Amiloride f5 , FH W T

K1 B RER e R I Bl b R 2 2 R B i

Figure 1  Ultra-structure abnormalities induced by H,S in type I alveolar epithelial cells
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Figure 2 Histopathological changes in lung tissues in H,S induced rats
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Figure 3  Effects of H,S on AFC in lung tissues Figure 4 Effects of H,S on the lung weight/dry ratio

%2 KARIEALE o-ENaC mRNA HIRi%

24 HS 3 a-ENaC mRNA &iA 8% Table 2 «-ENaC mRNA expression in lungs of rats
a-ENaC 24EHF AFC BYEERT, 28 ik i i 434H «-ENaC(Act) GAPDH(Act) 2
PR R Z —. VL FZEREH HS X T AFC i XA (n=8) 21.99 + 0.01 17.21 +0.60 1.01 = 0.10

SRS LN T o-ENaC mRNA [935iA0E47 7 HS #edl
HE—E5T, 45, X HRZH K BRAE L (100%)

FREEJG 6 h (n=6) 20.25 = 0.09 17.48 + 0.34 4.03 + 0.57"
REEJE 12 h(n=6) 21.93 £ 0.05 17.21 +0.11 1.04 + 0.32

H,S B558)5 6 h BT a-ENaC mRNA 1122 (400% ), RFEJ5E 24 h(n=6) 22.12 + 0.07_17.61 = 0.17_1.21 + 0.22

FHTE 12 h J5PRE EIEH KF-(104%, 3 2) . XA, P < 005,
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Figure 5 Effects of H,S on a-ENaC in lung tissues
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Figure 6 Effects of H,S on ERK1/2 in lung tissues
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