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Effect of poisonous gas produced from combustion of nonmetal materials on rat pul-

monary microvascular permeability

AN Hui, SUN Lei, ZHOU Yan-hong, ZHENG You-ke, CAO Jia ( Department of Military Toxicology, College of Preventive Medi-
cine, Third Military Medical University, Chongqing 400038, China)

Abstract. Objective To investigate the effect of poisonous gas produced from the combustion of nonmetal
materials on the pulmonary microvascular permeability and the expression of surfactant-associated protein A
(SP-A). Methods The model of injury from smoke inhalation in SD rat was set up propotionally scaling-down
according to real cabin and operator. Thirty-six rats were randomly divide into 6 groups, namely control group,
and the groups of 1, 6, 24 and 72 h, and 7 d following smoke inhalation respectively. The pathological changes
in lung tissue were observed, and the lung water content and the index of pulmonary microvascular permeability
were examined. The expression of SP-A mRNA in lung tissue were measured by real-time PCR. Results His-
topathological observation revealed acute lung injury post-exposure, of which the most severe one was at 24 h
post-exposure accompanied by significantly increased lung water content (P <0.05). The protein content of
BALF and serum increased obviously after smoke inhalation, the index of pulmonary permeability in 1 h, 6 h
and 24 h groups were obviously higher than that of control groups (P <0.05), while the expression of SP-A
mRNA in lung tissue was significantly decreased at 1 h, 6 h, 24 h and 72 h (P <0.01). Conclusion Pul-
monary microvascular permeability and the expression of SP-A can be significantly influenced by the poisonous
gas produced by combustion of nonmetal cabin materials, which may induce the disordered function of liquid ex-
change between pulmonary blood vessel and interstitium, resulting in pulmonary edema and acute lung injury.
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WEPE W) I AH 5 25 H A ( surfactant-associated protein,
SP-A) ok VEEE 1, 20 5 A S P45 5 B 1 (surfactant-
associated protein, SP) ] 50% , 7& & 75 B 18 %) 43 Wb Al
PRI, A5 2R RGP 40 0T 25 40 RN Ty e Y o0 B M A T
BAEZEN, BRI R, M2 A 5 vl &
B SP-A mRNA RiK TR, IF S8 /5 PS Diaeg sz i3
B . A BTN SP-A AR AT 5|k
TS 38 98 E B INE, Bk B %) B A ), D e il 45 0%
AR o R A RIF 5 LA 25 W A 353403 K Bk BF 5
G ILEEHA 25 W A K il =6 248 1 45 38 355 1 K SP-A 1952
e, ER I HAR AL, A S BORIBCE BR A B 47 5
AT AR AL T BRI
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1.1 FZXANEMNSE

Bradford £ ¥R ¥ w0 &8 Lilgd: TAEY) TRARA
H 77 i, Trizol i35 [H Invitrogen 28 &) 7= i, SP-A K B-actin 5|4,
PrimeScript™ RT Reagent Kit \SYBR ExScript™ RT-PCR Kit ¥4
K& TaKaRa THA MRAHE Mo Spectra Max M2/M2e BEHRYL
3 [E Molecular device 23 F] 7= iy, 88 AMEE AR R 35 [E Gene
a7 i ND-100 285053080 B 1 52 [ Nanodrop 24 &7 i,
7300Real-Time PCR System 3£ [E Applied Biosystems 2\ ] 7=
fho BRBEREL R IR TR E A AT O Al G @ BRE, B AR G A
AR, AP 5 S IRAE AR E AT T, BT
(R PRAS I A 3 , $ FRAR 28 S PR AR AR AR RUARRZE e N
1.2 AL Rikham

fEEREEPE SD KERL 36 H (58 =28 R KPR B F ik SR
WFFE RTS8 sy AR L) | AT 5 (200 £20) g, #5258 A B
SR 6 AR 6 L IEH T RRAL R APERI 1,624 72 h F1 7 d
2, KRR R — A F A LB A% 10 mm x 10 mm (/R B
FRABERE Y, TR S SR AE & B AR Z M 3 min J5 B 5058
SPGB ERE N A G B 10 min, SRS H SV BUR IFIR 22
1.3 MasmERE

Bt R bRl TG 4% 2258 RIS T [ 24 h,
SRIGUEAT A S A HE Yeta SR8 T ARl 200 B A 202 o
1.4 HiKA=mE

A fil e W K AR T 4 T K 43 B VR, FR B i . ARG
T 80 CH46 72 h Rk AT i, TR T L (W/D)
1.5 il i $5 269 4

JB sl Bk LT 10 ml fICHTEESE .2 500 r/min,4 C
B0 10 min, 4355 LA B B i, TF R IO Bl 54
TS, B A AU 32 3R, A ok AE 3R K R AT 22 il
fil L E Ve, 4 ml x 3 YR, IR KT 85% o 4 AR vE I 4E
W25 5 SR J5 8% Jili vt %E kW B .0 (1 000 r/min, 4 °C,
10 min) , B U3 % Bradford w0 2 (A &5 o 5 il
FEVEFESL PPL = BALF 2K [ &b/ I 2 11 fr i
1.6 RT-PCR #| A2 2% SP-A mRNA &) & ik
1.6.1 & RNA AY42HL A4 T AT IR R A7 0 A il R 432
41 (50 ~ 100 mg) FR i & J5 AVl 4% 7% 2 W A B8 i ik ek
K Trizol ¥ 42HLA RNA, i ND-100 28 714356 56 B 46 0 HE

Wiz, It H 1% DEPC 7K 84 ik BE & 500 ng/pl,
1.6.2 ¢DNA &k #5218 PrimeScript™ RT Reagent Kit i,
B B RNA #5558 58 ¢DNA,
1.6.3 RT-PCR SP-A %5 5'-AGGAGCTCCAGACT-
GAACTCTATGA-3', 5| 4:5'-CTGACTGCCCATTGGTGGAA-
3", 7K B 123 bp; B-actin b % 5| 9 : 5’ -GGAGATTACTGC-
CCTGGCTCCTA-3', F 25| 4 : 5'-GACTCATCGTACTCCTGCTT-
GCTG -3, F=¥ K B 150 bp, S RiIRZR 20 pl, 5 B 2514
94 °C,5 min;40 4~ PCR fE¥ (94 °C,30 s;57 °C,30 s;72 °C,
45 s) . SEHRAFESRA 2 ATt e
1.7 %itsFam

BAELL x + 5 Fon, R SPSS 16. 0 Ge i34 i 52 46 45 St
TTHRHEEFTEZS.
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2.1 MERENE KRR AR E K KA R BRI FRE
KR ZE W2 A 5 I U ZE 205 B A0 A 32 B2 3 30 A il i) S 7K i
RUE P L 0 P e £ A 35 R O 2 4 M IR T il
IR, DL 24 h 450 R ™ E 572 h F 7 d 2] D043 Al i
TREWTZS T i 158 R B R, 0l A0 56 M 8 AR G 2
B %) 76 1) B P9 B /s 32048 ) L BT AR T (%) B 1 4% 200 it 33
AR ISR B A ZEM AT . 254 495 4L 35 T L 4% ) B e
BT, 1.6 h 124 h 4] FEPURE/NTSEN,72h 17 d
20 Uk 4 2 VRV E AR DA /NI R s . DL 1
2.2 FEBRNANGEREEARE KR KA KA E 60T
SRR A G Stk 5w B3 ke %, 24 h kg (E 5%} B
AR W (P <0.05) b5 B # A%, 7 d Z£HIKE E1E
WK, HAR AR 25 W A S5 40 20 55 % BR 2 e g3 e i & s R (P
>0.05,% 1),
2.3 MERANERF A E KR A SIS TR
Pl 0 R I v P R A O B R A A [ S A
s, MEER B P EA ST EER ARG 1.6 h #il124 h
R TFXIEA (P <0.05); MEFEASFTHRMTESRS
BALF 28,16 h A1 24 h (B A &=/ 50 A LKA BF
P2 (P <0.05) ;i@ B PEFE47E 1.6 h #1124 h B35 F X
MR (P<0.05,% 1),
1 RERNEARHESKRKSE B0 2RSS
B&E .SP-A RIEMNTNHER (n=6, x£s)
EATE(pg/ml)
4 Wb BALF JIIRG:S "
90.7 £15.8 1745.6 +87.1

SP-A mRNA

XTHBZH  4.65 +0.21
W APER AL

1h 4.88+0.36 316.9+100.1° 2351.9+191.5> 0.68+0.23* 0.43 +0.08"
6h 4.62+0.14 402.6+129.8> 2379.4+101.5> 0.84+0.25> 0.14 £0.01>
24h 5.42£0.38" 314.7 £126.9> 2356.1£283.9* 0.66+0.32* 0.08 =0.02"
72h 4.77+0.21 129.3%58.9  2041.8+197.6 0.33+0.21 0.12+0.02>
7d  4.9+0.37 1153228  1995.1+205.1 0.29+0.11 0.80=0.15

a: P<0.05, b: P<0.01, 5 afparbik

2.4 JAFBRANGERE A8 E K R L SP-A mRNA
9 R A
1055 WA 5 & I A 5 3 il 2 2 SP-A mRNA 32 3k B %
1%,24 h ARG N B 2, B 5 SP-A mRNA Rik 23 5 E e,
Hr 1,624 h f172 h 4H 5 X FRL H A, ZRA G4 L (P
<0.01), W1,

0.26 +0.06 1.01 +0.15
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3 itig

S A BN T8 AR 77 A 0 0 55 2 3 TR AT 5
Pt FHE)EA o MHZVE R4 K 3R AT DL B HeE T il
VAL | RS B A (R A3 4, P LA o B P 4
LW 240 B 0 LA S5 5 R TR 22 i it o I 55 A S
Sl It 1 1 s B 5 a4 4 B e o
TEARL, 24 h Ay 2H S5 R S0AZ S5 7™ 0, 7R 0[] 3
PR MK & R Ao IR BRI, B Y fm i
V] {4 SEE K i EOUL A T DAL T Joi R iyl P S I , 5 4 Y
TR T2 W s R AR A e, A i R R 2 4 B 4 i 1Y)
WA Rtk i i AR B R it A U i B B 52
Bt E . FRATRIEHM E T BALF FfLE 8 A a0 & &
Lol BV, 53 WK S AT 1A, 4
RBRUBA—B, PR 55 WA T 5 2l 2H 2145 05
S M, 0 T IR B R i M R AR R
FHPTARIC A 2 05 18R P R B 25 1 A 48 495
e O A A7 ) 2 T S i A e R A e — 3

ARSI SR IR, W E WA G SP-A FRIK TR, 48
7 i 2R TS M) 5T (pulmonary surfactant, PS) TfgEA]
AES2 3™ AR R B il , FEAIL R ] B 5 i I &Y |
B 20 M A it 96 6 20 0 A G PR X A G . it
11 A9 | Bz 240 Jf A8 M S BB IR, feli SP-A 28 5 R 43
I/, DT A ARG 9 6 T 5K . BEAE 09 B9 IA
SP-A ] IR PAN M= i B 1) e P, mT A Sy b
it 0 i 11 2 i, b Rz 200 B S e Y LA SR B 4 SR A
b 0 T A 0 R B R A M A B S 3
B A PRGN, A 3 L AE PN R A PS Xn]
it o — 77 T 3 2 200 RS S DR L A 1 il A
U 3 DR 1L B P BT i SP-A AR PR R IR AT 5 1A

FAE 5K T AR s 3 —Jr 1T, SP-A nJ i i 38 3% P3G i
ST B A0 LA HE A LR ER, 6 SP-A gD R AE 5 A
BB ARSI SCE AR T SP-A mRNA K15 W]
R RE . RTS8 RE TR SRR 55 A il e 5
PERAEAE, 5 SP-A mRNA K3k (8 (L BEAT HLER, 45
BN RE—E M E WA I 6 ~24 h filii@ & 5
Bk, WEIFEY SP-A mRNA Feih i 2 7K

25 BRI A B SR T B IS T I
TN, SP-A R FFAR, T kA P9 AR RIS A A2 e B 1
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