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Effects of hydrogen sulfide on ventilator induced
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mpared with low tidal volume (6ml/kg).

Ventilator induced lung injury (VILI) was caused by mechanical ventilation with hi
gh tidal volume. In this study, the mechanical ventilation conditions that caused VILI was demonstrated in

rats. Inhibitory effect of VILI was investigated by administration of NaHS. The lung water content and pr
otein permeability (Evans Blue) were increased in mechanical ventilation by high tidal volume (35ml/kg) co

In both one time and two time administration of NaHS, the lung wat

er content, Evans Blue and arterial oxygen pressure (Pa02) had no change in mechanical ventilation by high

tidal volume.

ression, which had trend to decrease by administration of NaHS.

The mechanical ventilation with high tidal volume increased IL-6, IL-1, and MCP-1 mRNA exp
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N LR O SR — R R R, mRGEN
)BT TRV E N LR ZD S DI K
DN T 25 55 %6 il 5 % (Ventilator
Induced Lung Injury, VILI) 2%&£E3 5,
BRIRBOIZIE, SVENEEAH TR
&2 (6ml/Kg) NEAINTWNDA, ZiuE
T TG Z RO 55 TH D,
—J, EEMIHTMRIETSH, &ET
X, Rl R O — [l AR A LR O
10ml/Kg 725 5-6mlUKg (275 &9 s
DR TWD, DF D TRAYMT bR il
ThE— K EITR T 2R kv, 2o
N LRERIZ X 2 It O F AR 13, 24 4,
i DR & v O B 2RI KD L o
PRI 5 & 5 BB B 20 B 73
HESNTED, RIE T, B 1C
KoM El - BEFHBEELL
(mechano-tranasduction) (Z{EH L 724/
RTINS K 51T > T &7, VILL I3
BERCITMKIECH U | AR L L
T EVRIMEE ZALRE DA T M EIARE _E 5
iz 747 AR TR X ORIENE L
F78 EWFEET D, VILL O il © OREkL
ERKIZIEE LOVTNF- o & cfos ® mRNA |k
- iifa ek (BAL) H1 > TNF- o \MIP-2,
INF-y . IL-18. IL-6, IL-8, IL-10 k&
NEIN TS, £72, BAL #0 NO3-
(NO DY) o EFHCHli#R COWN
B —BR{b IR FE G R (eNOS) °F%E
B—WRvIRF A B R (INOS) O EFA-
WEINTWD, ZibOZ k) VILI O
JER 72D, FERIRODITRIHEE LT
R, INEE DX, INE CIRBERBES
RAEIT L0 il S 7 Mt i £ ik, WA
M3 L USMAIM: NO X0 cyclicGMP 73 Hifi fiL %
PEBRATE FH S0 i . S8 i o0 BE SN A 2
FFoZ &2 EL
96:689-97, 1997 ; Chest 125:2247-52,
2004 ; J Thorac Cardiovasc Surg 136:
142-9, 2008) , T, RIFHMBEIKTD eNOS
FHN EH L TWD Z & E2HE L 7= (Cire
J 74:1698-703, 2010), NO 0 X 9 |2 f F 4k
RVER ZF oW 1% VILIL (280 2 Mfis i

( Circulation

JEOIRIFEIZ S AZ0 S Livienas, NO &
AZDHDIT, ALL B O T HBERRIL
I D BTN, VILI O 5 - 15
I & LT, IO E T O
HEHTohb,
fifbks&67 R U 74 (NaHS) 1%, AAIZ
B35 &I HeS ki3 % HaS
NF—To s, Mifb/Kk%E (Hydrogen
sulfide) IZAMDEN TS EAI DA
EHEMECTH Y, AR T Cystathionine
B -synthase (CBS) & Cystathionine vy
-lyase (CSE): WHEERIZ KD v AT A
(Cysteine) M HPEAEIIL, ZTNLHDOED
XL KR EAE SR L, A PN R AR O
MICAFET D Z EMRBEICH MM » T
W5, EES. HeS 1%, O i fmytakE
M. @F{LA b L RICKHT DT NVETF A
FEAEZ AT LT BNHIVER . e i FE i e
OIMEWEH, @ INOS OIHEHEH. ®%
FEMEY A N A L EEAIHIER 72 &3 i
INTWD, ik, MoMREEIZELY, +
U A & W FEER T, HeS 23O 1L O fF
ERPEGE L, [FIRFIZ NO BRkBEED Y
BN EF LTV ZERHEINTE
(Circulation 120:888-96, 2009), + Z T,
AP TIX, NaHS (2 Xk % VILI A
TERZN R 2 AR, MR, o FAY
TN B NZT 5,
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PRI LD N TR, AN TR
Inih R (Ventilator Induced Lung
Injury, VILI) Z5| = 27, fWigE L T,
RIEVEST A N A | IGVERRSR, FHEm
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3. WD L
250g—350g » SD 7 = K 80 L, R> T X
—/V 45mg/Kg NG T C, 4528
WRICENR S 7 — T V&4 A L, A FEERIC
FREIR 7 7 — 7 v (Nf& 0.31mm, #p%
0.64mm) AT 5, 7 hEKE Y
L, F=2—7 UM 2.5mm, NEE 1.5mm)
AR L, MERERICEERE L, 6ml/kg IHLA
BT 30 M ALMERERL T, LIT
DFIEBRBEZ 3T T,

(1), v ha—n1 : OE—REHK &R
(6ml/Kg)+ BRI K 2 I NI4T (LV/He2S
(-)) (n=3)., ZEX CHREH, @5 —F
B ERE (35mlUKg) +AEFE A K % JEN
S (HV/H2SG) (n=5). 100% [k T
WE R, @ — B ER (35ml/Kg)
+NaHS #EN#E 5 (HV/H2S(+) (n=12),
100% FEE CTHE R, NaHS 3mg/Kg 1
[l 0 2 BRBH AART 15 40 AL i PN T4
Evans Blue 30mg/kg FFW. BH 45RIT 15 43 CTHA
BRICTESS . 30 /I 7 A & JE ., fifi
&) ik If. /£ (mean pulmonary arterial
pressure: mPAP) . K &) ik . /£ (mean
artery pressure: mAP) . & & &E N E

(peak inspiratory pressure: PIP) % ok,

IR 8 B 2 IRE[RI 1% | i 0 & ik Evans
blue &% HE L7,

(2), 7o ba—n1 2 O[S ER
(6ml/Kg) + 4= ¥ & 3 K 2 8 N E H

(LV/H2S (-)) . @& — [\ # & & B

(35ml/Kg) + EBR& K % IE N &
(HV/H28()), @ —El#a & f+NaHS %
JENES (HV/H2S (+)),NaHS % 3mg/kg
TN LTI BRLART 15 43 & —KEfE# —[0ljE
WS, Evans Blue 30mg/kg M- BR b
15 4y CEHENIRIC SR MAE N G-, 100% B2
RO EEE 30 Z3 T IR T A Z IE
FiEhARI T, REMIRILE, e EOENTE %
ROEk, PEURE PR 2 REME. K=, MiH
f Evans blue &4 & L7,

(3) v ha—13 : OK—FKER
(6mlVKg) + 4= P & Mg K % I WL &

(LV/H2S (-)) . @& — 8] # & & B

(36ml/Kg) + EPE RHEK &2 JE N ES
(HV/H2S(), @ — [k &#f+NaHS %
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TANLIFRBHAE 156 EIENES. @F—
o] 2 5 & B +NaHS % 8 N FF e &% 5
(HV/H2S0.3mgC). NaHS % 0.3mg/kg C
N TR BAG 15 43Ri7~ b AR 5
OF— K &R+ NaHS % IENERe i 5-
(HV/H2S3mgC), NaHS % 3mg/kg TA T
FERBHAG 15 SRl D IENFR G, @
— o] i 5 = BE+NaHS % I8 N Fffoc ¢ 5
(HV/H2S6mgC). NaHS % 6mg/kg TA L
FROR B4R 15 43 EiTH~ & PR G-, 100%
Fedh CIERAE B, N TR BE 2 IRFFE] 1% |
JfiffkZz &0 . —80CHEIZMRAT LT,

(4) Miksra: itz 90°C D Oven T
24 R U C, IO E 2 JE L,
FHEEMIRS & (%) = (wet lung—dried
lung) /wet lung X100%,

(5) Evans Blue : 90°C Tzl U 7= ififH %
% 2ml @ Formamide |Zi% L, Evans Blue
ZiaH L C, Evans Blue # | L 7=, (The
American Journal of Surgery (2008)195;
861-873)

(6) real time PCR: 50-100mg JififHf#% %
1ml Trizol reagent THRET A XL, 7
muARLLT b RIS SE, 4C
15000rpm T 20 syl L, REEE & -
TA Y7 10 s S, 4C
15000rpmx10 ZyiE.ly, EIHFRAZET, 5%
SlHiE T ) — /LT, L. RAN
free 7K 100 W/ TR L C, RNA ORE %
Gene Quant Pro THIE L7=, 1ug @ RNA
% ReverTra Ace Kit T ¢cDNA [Z##5 5 L |
SYBR qPCR Mix Kit Zf|H L TU 7 /L%
4 2 PCR T IL-6, IL-1p, MCP1 mRNA %
bz e Lz

4. WFFERE
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¥ p<0.05,HV/H2S (-) #£ Vs. HV/H2S (+),
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HV/H2SOREIZLEAREE TIE WA, &m0

5238 - 72, @NaHS a4 5 28 Tl
LV/H2S(-) B (2 =, HV/H2SH) & |
HV/H2SC) I A TR 45 51 7> &5 e ]
T CHEBEICEKEEZ R LTz, HV/H2SHEED
F77% HV/HeSCREL » @ Em 2R LT,

(X 3)

(4) PaO2: (ONaHS —[al#& 55T,
N TR E#% 1h (23T, HV/H2S(+)
BT HV/H2SOREICHANERZICEME S 72>
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(5) S8 R ) /57 2 @) R f £

(Pp/Ps) : (ODNaHS —[nl#& 5 3B CTlx,
HV/H2S() T N TR B AR ) B e &
THETHERVWR, BETH -7,
HV/H2SHEED S 73 1.5h, 2h 1BV T
UMETE AR L2, @NaHS A% 5325 T
1%, HV/HeSORED LV/H2SCREIC L, A
TRERE PR Oh, 1.5h, 2h IZBWTHEID
Efl A L=, HV/H2S®HEE)S HV/H2S()
BEICH A, 1.5h, 2h IZBWTAHEICIKE L
w~L7e, (K5)
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(6) MiZksyiE: : ONaHS —[E[# 53268 C



. HV/H2SC)EE & HV/H2S(H) R & iz
LV/H2SC) EElC b, mExzrL7z, ©
NaHS “[al# 5 %8 Cid, HV/H2SORE &
HV/H2S(HEE & 412 LV/H2SOREIZ A~

HE I EH L7z, HVH20) # &
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0 %
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%
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(7) Evans Blue : ©ONaHS —[a#& 55258

TiE, HV/H2SOREEE HV/H2S(HRE L 3
LV/HeSOREEICH R BEEZ "L, ©
NaHS “[alf 558 Cix, HV/H2SOR &
HV/HeS(H)#f & 412 LV/H2SCREC H <,
A EICES L7, HV/H2S0) B &
HV/H2SHRED I A B ZEILTRD DAL D
STz, (K7)

E7: Evans Blue

A NaHS— B 528K

pg/mg dried lung

B NaHSZ— Bl 528
ng/mg dried lung

]
LVHS()  HV/H:S()  HV/HS(+)

= % LV/H2S()  HV/H:S() HV/H2S8(+)
@=3) @=9) (e=12) (=3) (n=11) (#=16)

(8) RIEMEY A S I A IL-6, IL-1B,
MCP1 mRNA O%H, (8) @ HfikAfko
IL-6. IL-18. MCP1 mRNA ¥ Cix.
HV/H2SGRED 5 A IV/H2SCRFIZ b~k
FAEE 23R, NaHS —[ml#% 55 & Fife %
HREILIC HV/H2SOREIZ < B, K A
RO, #p 13K 7 N—7 L LV/H2SC)RE
LD, fp 13K s v—7 L HV/H2S()
BEE ok, (X8)

8 : real time PCR

A: IL-6 " B: IL-1p

C: MCP1
p-0.028
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