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Effects of dust storm fine particles instillation on oxidative damage
in hearts, livers, lungs of rats

Meng Zi-qiang, Zhang Quan-xi
Institute of Environmental Medicine and Toxicology, Shanxi University, Taiyuan 030006, China

Abstract: Objective In this study, the effects of dust storm PM, 5 on oxidative damage in three organs of rats were
investigated. Methods  After Wistar rats were intratracheally instilled 24h, the activities of SOD, the levels of GSH and
LPO in lungs, hearts and livers of rats were measured. Results (1) Dust storm and normal weather PM, 5 instillation
caused decrease of SOD activities in livers and lungs, but SOD activities in hearts were statistically insignificant. (2) Dust
storm and normal weather PM, 5 instillation caused decrease of contents of GSH in lungs, whereas PM,  instillation at low
concentration caused an increase and at higher PM, ; instillation caused a significant decrease in livers. And contents of
GSH in hearts were statistically insignificant. (3) Dust storm and normal weather PM, ; instillation caused decrease of
levels of LPO in lungs, hearts and livers. (4) Though the effects made by normal weather PM, ; heavier than dust storm
PM,, on each examined index, no significant difference was found. However, the dust storm PM, whose airborne
concentrations were much higher than that of normal weather PM, 5, so the dust storm PM, s should be more harmful.
Conclusion  Dust storm and normal weather PM, s instillation could lead to oxidative damage of different degrees in
lungs , hearts and livers of rats. However, the dust storm PM, 5 whose airborne concentrations were much higher should be
more harmful.
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1 #R5H%
1.1 EBRHPRAFERH

SR RIS 15 AR B R AR HE P Wistar KL, B I B
R E R, B 7R, EE 180 ~ 2205, KR WA G
ERERFE—E, A hEREKCERE A LT REFRFS
W), AREREEN 18~2C, ERYRAAR. LR
FEN « 48 4B 1k 4 5% 1k B8 (Superoxide Dismutase) \ 25 X4 S fL B8
(Xanthine oxidase ). % I M ( Xanthine ) . & 3 I M ( nitroblue
tetrazolium) /N MEE H1,1,3,3- W2 EEFT/ R . 2R H
REHZR(TBA) S A Sigma A F),

1.2 BEREEFEXS PM, @R ER B0 AR H&

REBEGCTFHAERBT ARG AR ELT, M
FH 1200 & PM, , K 3 B KK R 8 (Thermo Andersen /A 7] ) 24h
HEERHE,RBEHREN 1130 /min, RBRBZBHELS 10m,
FEXEARAYHELY, W RE RS RR, RETE RN
YREHHES RALRERINITES

HEAR2HK, —HEKRE P BES, Y42
PM, BES A BIRAER RIFRS(BFY XK H P, .80, . &
FHYHEBIR) AP LRERKCERNEH R RBAT P,
KFERERERT lkm XKD,

1.3 XBWHE

1.3.1 YA ARRE BARELI IXBAME. $.
BI3AMEBERES, S5H6 A, RANAKXSEEARER,
BREEAFTRY LB KRB E, RENEIIHN 1.5,
7.5 F137.5mg/kg, W AT F RPN EEILK, REFRA
ERH3C, BHRXRYEHE—K, 135 24h FALKR, BUE
fili U PR, AT BRI E

1.3.2 MIBBAH & RIS E R H & R
B E S A X BRI A R AT, K Cu, Zo-SOD B
FHNERARESELBE BRESRSENERAE
SRS AN ERR S L ZRR MY (TBARS) K& &,
BL# R LPO K, GSH & B2 R A Jollow M7 o

1.4 ZitH*

BIEUEHME (2) + HEE ) BR. RITESIRA
SPSS11.0 3Kk 47 , 4 4 I 25 B 5K 7 22 43 BT (ANOVA) i# £7
EEHRR PR SEREAZ /MR ER(ISD) K
Tamhane’s t-test B, P < 0.05 EREREREEM,

2 H#8
2.1 AR PM, 3 SOD & i 1% AR 1

N 1A BEE PM, MK, AL EH WEBRK
S5RBER WERKXS PM, BT 5] X B JFE SoD B
TEHEB W R, T 0 B SOD ME MR B ErE A b, A
1.5mg/kg I BT, &3k IE# XS PM, 7 SOD M5t B &%

R(5x AL, P <0.05), HEE R B & m B, FFRE Sop
AR RSN mMER, ERFERRNBRET
(37.5mg/kg) A E B B EMEM (P <0.05),

R1EEY, ER-RNETF A-MEXHPLREEEX
S PMZH BLEESRBES RS PM, 2 H U REk
BERE5REAV LR PM,  ZE, BEATY =R 2% SOD BEiE#
KM LB EEER.

1 FEAMRDPLRPM, S AR=FEHE SOD BWFRALMW
Table 1 Effects of dust storm PM, s from different districts
on SOD activities in three organs of rats (n =6,x % s)

U/mg pro
pLES 3k R
B (my
) EXES BeR ERRS DaR
.03 0 4.34+0.34 3.96+0.54 4.01+ 0.39 4.28+0.48

1.5 3.5120.28" 3.84£0.28 3.56+0.28 3.93+0.32
7.5 3.23+0.46"" 3.26+0.41V 3.06+0.31 3.27 + 0.26‘
37.5 3.0420.52% 3.13£0.52" 2.79+0.26*¥ 3.07 £ 0.19%

£ 0 3.99+0.41
1.5 3.83x0.41
7.5 3.79x0.36
37.5 3.73+£0.56

0  1.9zx0.34
1.5 1.65£0.47 1.95:0.13 1.78+0.26 1.69+0.32
7.5 1.57+£0.26 1.76:0.35 1.63+0.45 1.53+0.42
37.5 1.37+0.48" 1.54+0.317 1.48+0.15V1.33+ 0.28%"

W5 BAEK(1)P<0.05(2)P<0.01

2.2 A& PM, 3 GSH S RIGTIE -

MFE 20T, BEE PM, WK, AL ER VARXK
5RBER BLBRE PM,, KR GSH B EN &
R PR 4 FFAE GSH S BB T B G MR dE R e Ar
AR ME, WO GSH E B EBEH T, ML 7.5mg/kg 7
BT, ALEERSPM, AP GSH S BEEETHR(SXE
HH,P<0.05);7 37.5mg/kg M BT ,H4HAF GSHEREE
(S BAL, P <0.01 8 0.05), FFEETE 7.5mg/kg 7
BT BLERX[REAMRBEFRKATGHERE B F
TH(53BAML, P <0.05); B M & 37.5mg/kg T, H4AF
GSH & B3 B ERFM(5X B, P <0.01 8 0.05),

F2 KM, IEHE KK PM,; b Vb2 B PM, o X Il JE
GSH S BMEWME X, BER—-MNET A XN LRY
EHEREPMZH BLEFSRBEE KK PM,, Z AL
Rk L2BRERBY S8 PM, 2B, E15¢ 3 FAES GSH
SRENPMBEREEER,

2.3 A8 PM, X TBARS 7Kk F &9 % i

M3 BE PM, WK, AR ER YAERKK
S5RBE® VLR RK P, B 58 K B0 R
TBARS K EZEHHH . ML 7.5mg/kg ME T, GLEHX
S41% TBARS K B EH I (53 BAFLL, P <0.05); R
B 37.5mg/kg T, % 419 TBARS /K3 B 2 34 m (15 % B A
b, P <0.01 5, 0.05), FFMEFE 7.5mg/kg MR T, BLEHX
SRR BRIE % K S 4 h TBARS /K F 8 3 8 1 (15 % B
b, P <0.05); 7E B M & 37.5mg/kg T, & 41 TBARS K ¥y

4.05+£0.49
3.95+0.36
3.93+0.38
3.97+0.29

3.86+0.29
3.82+0.58
3.95+0.36
3.77+0.23

4.20+0.54
4.09+0.38
3.91+0.57
3.99+0.16

2.13+0.52 1.89+0.46 1.76+0.29
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BEHM (S BAMW, P <0.01 K 0.05), bR
37.5mg/kg T, 3k IEH XS 4% TBARS K ¥k 3 B &1
(55X M, P<0.05),
£2 FRAKRDLRPM, AR =FERE GSH R E M
Table 2 Effects of dust storm PM, s from different
districts on GSH contents in three organs of rats (x + s,n =6)

nmol/mg prot
& 3% B
B8 (my
g ERRS FUgE 3 E¥RK W g
B0 19.23£2.58  22.2323.13  17.56:1.29  18.72:1.98
1.5 17.19£1.69 19.37£2.34  16.26+1.98  17.63+3.08
7.5 13.24:2.530 17262248  14.37£3.01  14.97:2.36

375 12.75:1.63 16.23:1.43V 12.9+1.69” 14.36+0.98V

L 0 14.77£1.29  16.38+1.93  17.05+1.35 15.32:2.14
1.5 14.96+1.76 16.02+2.13 15.37£2.36  15.33+3.39

7.5 13.65+1.96 16.37+2.46 16.88+2.75  15.03+1.87

375 13.13:£1.36 15.33£2.17  15.96:3.34  14.65:2.16

i3 0 23.18+1.63 25.14+2.31 21.45+1.96  21.45+2.09
1.5 25.24+1.89 26.34+2.65 28.15+2.16 23.86+2.48

75 20.46+1.050 23.36+2.75  2.69+1.567 19.55+2.71
375 17.23 £3.8Y 20.87:0.980 20.98£3.12V 17.65+1.25%)
E S0 RAER0)P< 0.05 (2)P<0.01

FKIWIEH, EHF KK PM, L8 PM, X =Fp SR
TBARS K M E X HER—FET A XWPLbR
HEFRKPM;ZH GBRER SRBIER XS PM,; ZH
URELPERESRARY LR PM,, 20, A1 3 flE#
TBARS K ¥ W L B EHEF

#3 TEBEDLE PM, 3 XB =FAE# TBARS K KN
Table 3 Effects of dust storm PM, ; from different districts on
TBARS levels in three organs of rats(x x s,n = 6)

nmol/mg prot
itk 2,3k BB
M (mg/
k) EERA W EEXK FgOE 3
o 0 0.23£0.03  0.24:0.04  0.26£0.06  0.20x0.02
1.5 0.2840.03° 0.26£0.04  0.28:0.05  0.23:0.02
7.5 0.33:0.020 0.28:0.03  0.31:0.01  0.27£0.06
37.5  0.35:0.00” 0.310.04 0.39£0.060 0.2920.05"
L0 0.220.02  0.19:0.05  0.24:0.03  0.25:0.04
1.5 0.24:0.03  0.21£0.03  0.25£0.05  0.2520.03
7.5 0.25:0.04  0.24:0.07  0.28£0.06 0.270.05
3.5 0.29:0.03Y 0.25+0.04  0.30:0.07  0.28+0.03
oo 0.39£0.02  0.42:0.03  0.43:0.04  0.41:0.03
1.5 0.44+0.03  0.45:0.03  0.46+0.04  0.41£0.05

7.5 0.50£0.020 0.48:0.04  0.49:0.02" 0.48+0.01
375 0.56+0.03% 0.50£0.05"” 0.52:£0.03% 0.51+ 0.2V

H5XEME (1)P<0.05 (2)P<0.01

3 it

DERIEFERRKETRE AESHEMAREEHRR
KB RTFEAELR VRS ENTEEMER
FHRAEFORERE B5RER . BIH AL 5%
BEOY, FRF,PM, s 5 TE OB0R T DL B4 0 o I X B K

BEREHAMBHEAFHABZE" . FTHHARLRR
A PM, B REIFRRLE ISR LR TR =R
WG RS  ERER T, A E b8 B 3R Bk
Y%, 10 SOD.GSH FARMB AL BRARN AR ENR
202 SOD.GSH T [ TBARS 7K T 13 25 $2 7% 40 5t b ik
FIFEAR B RV AT R R — e REMNEL
P E ARG

ALRERER, WELBRMER XK PM, X KB O .
RARBERRBEWELBRGER, B XA R0 8
KRR, DB X —EE SRR PM, X I EA
BB RS, LR T R Rl A S R AR R BT R
W ERALNEL - HEKFRENTLE, SHAABHIT
H, BHELMESIENEARRGTRED LR PM, FH
e BIHLE Z — . Sagai B R B PM, , BLA 7= 4 35 H & (- ROS)
MRS ROS W A 5 R B R SR U Mk,
Dellinger %R A EPR iR B W S PM, B B EF KB W LM
FH B, BXH HEE S #4 ROS 18 3R X DNA # R
B ALRERIEL, WAXDY AR AL 8 hERG
HRBYE —EER, W TASN A HENSRERR,
DR PM, A K SUS BV E B i E AL B 450 E , SoD B
T B, TO ME T B 5 A A A L R Y B
ALK ABE XA R i T .0 M50 &AL 7 8 88 7 838 e
FGUARER T PM AR ELLE, WIE A2
PM, BBy, RAE B ATEIR R G LAG B9 PM, , A BEHE A JF AL
BEZZAAG. B 3HBRENERKERR, AT
TR E AR EAERA

AEBERERI, EHRK PM,, bt 2 PM,, X &
AR R RBK X BER R R R RS PM, s R T 2
WMT BRI RERZEINENDEN D L2 PM, TS
HEGRYREE X, SLVPLE PM  HRRY L2 PM,,
M, EMNZARAEERLER EUFBLYLREBRETFH
BTt K RV B HE , = % B4 22 41 03 TT B AR, X I E 72
WRd, BREMAFALENETUVALE P, SEFXSK
PM, M B M BHITERZ AL ELR BhTUEREEE
B, RS PM, R 2R T, IR %8 PM, RER R
o YL RPN, WEREHEAARBEER XK
PM, BB HAEM. B2, MTFULR M NEEAFARTES
HYHEERA AT HE A HTHE M BNFLREE
wEHITH,
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IL-1RA Z[H + 2018 £/ 5 =2 58 fifi BUAH R A Y

IHRE WEA EAEA ZE4 I8% HIP BEH LS
WRERBAB R PO, K8 250014

HE: BN K988 £ 1 24ABRANRAA(AMRA) + 2018 EEX T L TEREHRREXNEARY
HHAMGIAE, &k FPHLEBTSLPMEFF I LB LBMAAFNEANE RESABKL, B
REMREZETPCRERBT HAMA ILIRAEAE + 20845 KXE, GR PHAFHELHILIRA
+2018CH 4 A IR £ (28.0% )& TH L HRM(15.0%), FAHFEF(P<0.01); A F I MO MELF AL
BCHYFHMEGLIN)RES TR LERKE (P<0.0), R IMAMHNIHELZFLEAB CHSARE
(22.6%) 2 & THLERE FAGHFLR(P<0.01), RETRLE X5, Logistic B2 94 XA, IL-1RA
+2018C B FFRAEBHHRBXKESH (P<0.01), £ IL-IRAXF + 2018 B K T>CHELXEP
BREHMERABHAARGEHEEPRELHAI-IRATEARELYH H RGN ERAE,

XA o@mEAE- 1 SARERN AEXE BB
4 ¥ S :R135.2 R99%4.6 RKIRIRAG A

Study on association of interleukin-1 receptor antagonist(RA) gene
+ 2018 locus mutation with silicosis

Wang De-jun, Yang Yue-lin, Xia Qing-jie, Lan Ya-jia, et al.
Shandong Center for Disease Control and Prevention, Ji’ nan 250014, China

Abstract: Objective ~ To approach whether + 2018 locus (T— C) mutation within the interleukin-1 receptor
antagonist ([L-1RA) gene promoter region are associated with susceptibility to silicosis in Southwest Chinese Han
population. Methods 75 cases of silicosis and 137 silica-exposed workers( being employed) were selected as subjects. 5ml
peripheral vein blood was drawn from each subject. By real-time quantitative polymerase chain reaction and sequencing
techniques, IL-1RA gene mutation of all subjects were analyzed. Results The frequency of IL-1RA + 2018C among the
cases with silicosis was higher than that among the silica-exposed workers (controls) (28.0% versus 15.0% , Fisher’s
exact P < 0.01). The frequency of allelic C was higher in cases with phase I silicosis than in controls(31.8% versus
15.0%, Fisher’s exact P <0.01). The frequency of allelic C was higher in cases with phase [l and Il silicosis than in
controls, but which statistic difference being not significant(22.6% versus 15.0% , Fisher’s exact P < 0.01). After
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