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Tab,1 Experimental Design

H,S Number of rats and killed at PEH®
Groups (ppm) Control
0 1 6 12 24 72
Low dose 100 6 6 6 6 6 6
High dose 220 6 6 6 6

.#PEH = postexposure hour

1,2 AREHAF ik

R @B TERE AR XSS SK (BALF) , $1&10%EmiiHR9%, DERRIE,
HEAARE (LPO) S A8 (MDA) & R4 WECa ®h ks EINENEaRE, OB
WIEENE O MREM B ES (SOD) 5t Rtk @R kE© Nz SMHEK (GSH) fogiXR
E Vit E) W&, 7088 Tt BALFA @B R 45 %,
1,3 #4it&s

R WA FTE 5 REXN PRI 75 Apple- T 34011 T B E 110K, Lla=0,05HBIR#iE.
2 i R
2,1 LPOS M= mMDAwW £ 1k
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A2 H,SY$MDA#A ¥%41 (amol MDA/mg% & sinmol/mIBALF)
Tab,2 MDA levels (nmol MDA/mg protein or nmol/ml BALF) in BALF and
in lungs of rats exposed to 100,200 ppm H,S

Postexposure hour

Sample H,S(ppm) Control

0 1 6 12 24 72
Lung 100 0,387 0,411 0,407 0.582 0.622 0.424 0.418
0,04 *o.04 +0,04 +0,118 +0,114 40,02 +0.01

220 0,420 0,482 0,498 0.607 0.647 0,521 0,420

*o0.03 +o0,038* Fo0,028* 0,028 +o0,028 +0,028* 0,03

0,080 0,091 0.086 0.176 0,083 0.068 0.106

BALF 100 %002 =0.01  £0.02 0,068 0,03  F0.,03 0,03
220 0,091 0,135 0.175 0,302 0,505 0.476 0.109

+0,02 +0.,02¢* #0,018* H£0,028* Fo0,038* +0,044* 0,02

®:p<0.05; 4:P<0,01 compared with control;*:P<0.01 compared between the two groups,

£3 H,STY4BALFZ& %A 4 (mg/ml)
Tab,3 Protein cocentrations in BALF(mg/ml)

Postexposure hour

H,S Control

(ppm) 0 1 6 12 24 72

100 0,270 0,273 0,295 0.313 0,320 0.269 0,255
%o.02 +0.02 do.02¢ o,02* +o0,02¢ Fo.02 Zo,02

220 0,288 0.297 0.343 0.484 0,524 0,260 0,284
%o.02 +0,018  Fo,03** Xo,01** 0,03 +0,04 +o.03

®:p<0,01 compared with control,
8:p<0,05) *tP<0,01 compared between the two groups

W28, SkEH,.SBAhEE, MDAHI (obh) B3 FF,72hik S E0BAY, KIREHMDA
6 478, 12h~24hikH EHRAE. MDAFEF B AR AN KM BHBESHS1k BH %,
2,2 BALF¥ &4 6%

HmAESTR, hEF1h, 6h, 12h, HAHBALFEASRHTEMNE, BRELA Y FEERE
BT ERESD,
2,3 BALFYmps T

fRikEah#ERFoh, 1h, ehfn@kEFHoh, 1h, sh, 12hR24h, BALFth#HBMMai Bousy
EBE, KEETHEKFAEHI2b, FEH2h (£,

miasRTLREs, SHERNaR (PMN) B4R THhEFTAFE, T2hikEEX B KT Ml
EWmRE SR (PAMY%) EREFHAEAEE TR, 12bikE, SHREATMKEHETHREA. Has
BB BRI (PAMS) hEREBERTE, KERMALS S Hi12hfrzh,
2,4 WERHRAABRHER

100ppmEk200ppmIE A, IAHHAVit ESERE T, EEHEFET2L, Vit EXEHETHHEA,
BRASHEARTHSHEASMDAARERF AR (7 =-0.603, P<0,05), fi¥kVit EE{H 5 AN
BEL—F (F6) .
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£4 H,SY ABALF A Hsmpt itk (x10°/ml)
Tab,4 Number of nucleated cells in BALF of rats exposed to

100,200 ppm H,S(x10°/ml)

Postexposure hour

H,S Control e e s
{(ppm) 0 1 6 12 24 72
100 1.04 1.39 1,95 2.11 1,15 1.11 1.05
<+0,05 +0,.362 +0,15* 0,05 10,03 +0,05 +0,02
290 1.07 1.75 2,22 2,88 3,95 2,40 1.15
40,24 +0,22¢ 40,18%4 to0,20% +0,16*° Fo0,20** Fo0.27

LA L. SLMUTEMNE mESC .

3. PL0,01 co,-r..tlpared with control,

P<0,05; 1
£ =

F<0,01 compared between the two groups,

25 H,SYE£BALF@mp o A% 1L
Tab,5 Cell differentiation of BALF of rats exposed to 100,200 ppm H,S

Postexposure hour

Cells H,S Control —— - - v oom —_— - e e
{ppm) 0 1 6 12 24 72

Pl 100 5,32 9,03 11,15 19,29 7.12 6.16 . 5.21
+0,17 +0,42¢ +0,59% +o0.66* Xo,24* +0,1:* 40,05
220 5,33 11.33 15,33 25,50 40,83 14,50 5,92
+1.21 +1.75%* £2,25%*  +2,74%* L2, 23%* +3.11** 40,97
Pty 100 76,62 81,16 71,59 65,97 75,06 75.31 72,56
+2.46 +4,03% +1.44 +2, 36" +0.73 +0,93 +1.32

250 79,00 79,33 72.83 62,17 53,00 65,00 88.33

4,43 +2,58 42,98¢  +3,19% 13 23%* +3,95** +1,94%*

PAMs 100 0,79 1.12 1.39 1,39 0.86 0,83 0,76
{2 1e¥/mly 40,05 +0, 26% +0.09* +0.06® 30,03 +0,04 +0,02
220 0.84 1,39 1,62 1,75 2,10 1.56 1.02

40,20 +0,192 +0,15*  +o0,17**  L0,17** +o0,18** 40,238

®. P<LD.01 'compared with control

. P<g 06 °. P<0.01 compared between the two groups,

£6 H,ST&Vit E&9E/L (ug/100mg& &)
Tab,6 Changes in the levels of Vit E after H,S exposure (ug/100 mg protein)

az e

Postexposure hour

Sample H,§ Contsol -~ e o -
{ ppm ) 0 1 6 12 24 72
Lung 100 4,88 3,85 1.30 2.13 2,81 3,19 2,64
* +o0.91 40,51 +o,74* +1,16" +0,35" +1.55* +o.46*
290 4,47 2,98 1,75 1.04 1,06 1.63 2,69
“ 40,59 0,109  +40,13* +o0,07* +0,09%8  +0,14* +o,43*
2,34 2,03 1.58 1,35 1.20 1.26 1.83
Flasma 220 4008 +0010° 40 10* 40 108 40 12%  +0.06* 0,088

sy VA

@ p<0,01 compared with control,

Y b

vl ng swapaved between the two groups,
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WAMNGSHM (Y, MREADHHBRELNIBREZE A 5 5 T H46%, 59%. 71%. 82%,
42% 9 %, MESRRARENEWEAMDASBREFEAMAL (r=-0,761, P<0.01) » EREAZY
£ 1GSHBIR(%33% ., 40%, 48%, 55%. 34%M13%, SHRALLEEEHIEREE (RT) .

£7 H,ST L 5GSHHS T4 (umol/mgZ &)
Tab, 7 Changes in the levels of GSH after H,S exposure (umol/mg protein)

Postexposure hour
Sample H,S Coantrol

(ppm) 0 1 6 12 24 72

L o0 5.07 2.76 2,07 1.49 0.92 2,93 4.62
ung 1 +0.49 +0.19¢  Fo0.08® +0.10* +0,15*  +0.24°  +0.13¢
36.54 24,33 21.96 8.95 16.51 24,05 31.77

Blocd 220 40,49 +0.70°  £1.10° +10,93*  F1.57* 3.07* 2,05

® p<0,01 compared with control
MmAURSODFEHEN, RKFEADBEEREAEMR, chEERMKE, uMkREETHEAT, 12hBEYE,
WA, m%SODFEN 1hEERM, ubEEFHEATE (P<o.01) , X8,
£8 H,SY££SO0D# T (u/meg&Ed)
Tab, 8 Changes in the activities of SOD after H,S exposure (u/mg protein)

Postexposure hour
Sample H,S Control

(ppm) 0 1 6 12 24 72
Lu 100 423.6 313.2 253.1  224.0 . 300.5 456.2 , 526,0
, Lunt +48.3 +41.6*  +33.5% 27,20 +8.9*  +24.9 +27.8%

4333 2626 2052 2269 2447 6025 5014
Plasma 220 +395 +306%  +235%  +403%  +345® +463° + 2530

*p<0,01 compared with control

2,5 MDAZ{ EBALFT &G XA, AHmpitRkLEHX 4
R ERA, WARIEMDAZ BTN SBALFhELRIE, FEARITMIEESEBHOHELECE

ABIR0.71M0.75, P<0,0D) RABALFhEQREMAKARIT BTN SHSSIRAMEREMK g4
BAHRGHE X,

3 ¥

FEHARXERBRGPFHEREERYGSIBANBITZENR. EAAFEEHHERNERR
P, BT RASHERAREMLESE (nSOD, GSH-PX, GSH, Vit E&) , Kbk
WHBEZESEHAMRVENEE. EYEdhH. REME. rESETRARESEN
KBBMERRR BHETAES SR, BEEERNEIHLN SHEMYIESREST
RE, BERF—BHE, BBHERN—85%, $FEHEXBE, SRERAASRE,

AELBER LW, H.SEAhHE, FAKRRIELERYNE, MDAKR ¥ m, Him
WEESBAH.SIRERX, RER, Thk. HEE, kE18. MDAMEM K ETHS
FHRAEEAFX: (1) H,SHiMuaRB BRMmHEHsIBRERATENTh, SHEHE™
Edim (2) H,SHRARKMPEREBBEFE AL REB, BRETE & B % =4y
Wy (3) H,Sth#, pafaRmiaHF@MmBaAgme S a0~ & (4) H,Sx&k
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P X R H R R R 45,

BRAHBEEBESHEEENNHNAR, X T 5H, SHSODREREREX: HHA
24h SODEYEAR, RTBTREHHENER, BIFREEME. MKREH, SR HHG
ERHRE, WSODIHME 2 Mbig B D,

GSHAVit EZsh3 2B SRR D , smt (RIR A S 4y B th B R4 4 F ™ E, HHH,S
MGSHMVit ESGRMEMEBRT Bl A5 FREERN, ETREHENH,

H,Sa#nt YRR ARG EVIE A BRBISS A, X2 RAUEAR B hER
G EBRERRZ—,

H,S#%, MAMDASBRHMEMSBALFRERRAZAEITHNEML B F HX, %
W HBESIRMARRG, UBGERBEBECOMAR Z4EEh, &L, H.SHTRREHASR
HHEN™E, BRRAIECRERH, 5¢§#Hﬁfﬁlﬁm%‘lz~g Besh, H,SxHL ki A
k%%ﬁ@ﬁ&f’ﬁfﬁ&‘fﬁﬁ'—?%#ﬁfﬁﬁ%o
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Role of Free Radicals in Lung Damage after Hydrogen

Sulfide Inhalation

Zu Junxin, Liu Yong and OU Yang Ziqian
(Department of Toxicology, Third Military Medical Colle ge, Chongqing 630038)

Abstract The role of free radicals in the precipitation of lung damage after
hydrogen sulfide inhalation was investigated in rats, which were killed right
after and in the 1st, 6th,12th, 24th, and 72nd hour after exposure to 100 and 220
ppm of hydrogen sulfide (H,S) for 3 hours respectively. Malondialdehyde (MDA)
level in lung homogenate and in bronchoalveolar lavage fluid (BALF), protein
content and the number of leucocytes and pulmonary alveolar macrophages (PAM)
in BALF, superoxide dismutase(SOD),glutathione (GSH),and vitamin E(VE)level in
lung tissue and blood were determined. It was found that H,S inhalation resulted
in an increase of MDA level which occurred much earlier after exposure to 220
ppm than after exposure to 100 ppm. Protein content was increased in the 1st,
6th, and 12th hour after inhalation. The number of leucocytes and PAM were in-
creased, which implies the existence of inflammatory response in the respiratory
tract. SOD activity decreased in the early period after inhalation but significan-
tly increased later. Both GSH and VE levels decreased

These findings suggest that H,S inhalation induces an inflammatory response
in the respiratory tract and an increase of free radical formation which in turn
brings about exessive lipid peroxidation. It is concluded that free radical forma-
tion is a contributing factor of lung damages after H,S inhalation.

Key words free radicals; lung/IN; lipid peroxides; hydrogen sulfide/PO



