#4545 5J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(10)

955

Fe A EAH4ALR G SDHA mRNA 7KK
LRI ATP B9

IR, T, BhEtE, ABB, Mo, KEZE

FTEFRAHIEFR, WK 57 272113

LR
Experiment

DOl 10.13213/j.cnki.jeom.2019.19146

I

(&5 ] BRI B2 ™ E R E X M B £ e M {2 ERBIPFIR R GRS, BAEM#IEMARR
W, BRTEZENGIR & REHE HRIEEA.

[EEY] BIY R4 Wistar X FRAHZER P IRINEL A SIES A L& (SDHA) mRNA 7K Re ki ik =
BAERRRE (ATP) FRISIHYZE 1Ko

[ 757% ] % 40 R Wistar K BFEN 9 AT ERAF 3 NSLI04HE, 4010 Ro SRRARF —R1EE
SERAAREN 1mL Sio, (100 mg/mL) BiRi&, 95 FRYARFADS 300 60, 120d b3E, JFER
HFNEEEIEEK, 120d 505, BXFTAELR, T7HKE-FRLREE (HE) REMBREK
KRBT, BENRESHFEETY ; R RKATE PCRIN SDHA mRNARFET S £ ;
1REYAMLRLR LR RI{K, HNE ATP & 8 f Ca**-Mg”-ATP BEE 14,

[ERHERBERETR, RAMEMIK, MALENCHBAE, BEER, SWRALL, Lk
2R K BR TR R RO SR L0 BB B Re B3R ST BR2H Kz 3 D SEIRZAMZH4R SDHA mRNAFEST & 2
35179 1.08+0.34, 4.1740.38, 1.96+0.43. 0.44+0.40, 53R AELL, 30d ARAEF S, 120d
ARIAEREE (P<0.05), FHLHLRLERIIKRATP & 259579 (402.20£85.18) . (700.35+98.60) «
(350.10492.57) . (200.51+88.49) umol/g (g ZEH1t), LLRI K Ca*-Mg>-ATP B SE 14 5
F79 (3.96+2.51) x107%, (9.58+3.83) x107, (4.89+4.72) x1072, (2.51+3.97) x102U/mg (UF g
ERIT) o ATP X Ca*-Mg?-ATP BE/EMEME—, 197 30d A TXIERA, 120 AR FXIERA
(P<0.05),

[ 4510 | B9 LR N Bl SRR ITZELE SDHA mRNA K ETFREAA S ENLE, FEZTHREZELE
BEIKFEZT, AR ATP S8 ca¥-Mg?-ATP BE E M & £ BN R ZE,

KHIE LRI HRRA ; IRINERAR SBE ; = BEERRRE ; ca’-Mg”-ATPEf

Changes of SDHA mRNA and mitochondrial ATP metabolism in lung of dust-exposed rats
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Abstract:

[Background] Occupational silicosis is a respiratory disease that seriously threatens the life and
health of related occupational practitioners. It is progressive and irreversible, and its mechanism
and progression have not been fully elucidated.

[Objective] This experiment investigates the expression of succinate dehydrogenase (SDHA)
mMRNA in the lung of dust-exposed Wistar rats and changes of mitochondrial adenosine
triphosphate (ATP) metabolism.

[Methods] Forty Wistar rats were randomly divided into a control group and three experimental
groups, with 10 rats in each group. The rats in the experimental groups were exposed to 1 mL SiO,
(100 mg/mL) suspension by intratracheal instillation for only once, and were neutralized after 30,
60, and 120 days, respectively. The rats in the control group were treated with normal saline, and
were neutralized 120 days later. Lung tissues were harvested to observe pathological changes
using hematoxylin and eosin (HE) staining and electron microscopy. The relative expression of
SDHA mRNA was measured by quantitative real-time PCR. The ATP content and Ca*-Mg?**-ATPase
activity of lung mitochondria were detected.

[Results] The pathological images of lung tissues stained with HE showed that pulmonary
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fibrosis was more obvious over time in the rats of the experimental groups. The pathological images of electron microscopy showed that
the mitochondria in lung tissues of the experimental groups were swollen and destroyed compared with the control group. The relative
expression levels of SDHA mRNA in the control group and the 30d, 60d, and 120d experimental groups were 1.08+0.34, 4.17+0.38, 1.96+0.43,
and 0.44+0.40, respectively. Compared with the control group, the expression of SDHA mRNA in the 30d group was increased and that in the
120d group was reduced (P<0.05). The contents of mitochondrial ATP in lung were: control group (402.20+85.18) umol/g (normalized by protein
in per g, thereafter), 30d group (700.35+98.60) umol/g, 60d group (350.10+92.57) umol/g, and 120d group (200.51+88.49) umol/g, respectively.
The activities of Ca*-Mg**-ATPase of mitochondria were: control group (3.96+2.51)x10” U/mg (normalized by protein in per g, thereafter), 30d
group (9.58+3.83)x102U/mg, 60d group (4.89+4.72)x102U/mg, and 120d group (2.51+3.97)x102U/mg, respectively. The content of ATP
and the activity of Ca®*-Mg?*-ATPase changed in the same way, which were higher in the 30d group and lower in the 120d group than
those in the control group (P<0.05).

[Conclusion] Dust inhalation could cause the expression of SDHA mRNA in rat lung tissues to peak first in an early stage, then gradually

fall below normal level, and corresponding changes in ATP content and Ca**-Mg*"-ATPase activity.

Keywords: silica dust; mitochondria; succinate dehydrogenase; adenosine triphosphate; Ca**-Mg**-ATPase

LiRRGITEE FSCEMNI9E N, EAETE
ROMREM, 2014 F, BEHREH AR 4D
A 26 873 fll, G ER AL 2 I 1A 89.66%. TE#T &
B LR GIE, 42.69% A7 B, %% B ™ & B
XM ENRE, AT, HEARNEIHA+ 5208
Mo BXEIRS, EYMTELHEED, EHERIE
BRI, HHIGNERE Y SRARWILIYA
MPREEN. SESHWF BT MRS, A4
REEENHA ", ERABNFTEEHRENETEY
Fi, URRA ST BHERTNMAMEIS. AT LAIE
FIEERRBIINIETF, REGHH, MaBGMR
Mo Hith, BRAEXTHY LT LM HIZP LN EFT B
BT W RENEFHITRNR T AARREA—RME
AFEFRDEITARRA, MERAMALR LR RSN
MINEELZ L, ETEMNEN AR EERY AL HIZF
B9 FEH, AR AIREIEISHKIE,

1 ME5A=E
1.1 EFENBRIAF

e (PEXETILREACEREGRAR), &
B ER RS H B8 Sio, B & >95% ; SRIRETY, R E i
B, fFRE<sum B AL b 2L FI995%. 18§
BEEREEOMY (EE sigma AT, BHERIN K
Eit (£E Quawell AF)) , B FIEEFY (£E Sonics
NE)) , RAEEE PCRIY (EE Bio-Rad AF]) , B
%% (HASJEOL A F]), Trizol. M-MuLV 55 — 5% cDNA &
BRIt & . 2xSG Fast gPCR Master Mix iR F & [F[EH
STEYMIR (LB RODERAR], =HEBRRE
(adenosine triphosphate, ATP) & =11 7| &. ATP Ef
RAE. EEEEMNXHANE (FERREREYT
2R o

1.2 LA R IE

1% $£ SPF £ Wistar X fR 40 R, 1K ZE (200+20) g,
WEFEMARERMEETBRAE, siEFa1tE
PFA[IES : SCXK (&) 2018-0003, R EFaEH 5 AXTER
201U %2 30. 60, 120d 3R004H, A 10 R, KA —R
MERSE/ATAEN 1mL Sio, (100 mg/mL) R,
7377 30¢ 60, 120d /5RLIE ; XWERDFNEIEEFESH
K, 120d G T, FREohYAF T FTEFRILK
AR, SREFRIIES @ SYXK (§) 2018-0002,
1.3 RASRER BERARIFIE

AERAZEBMEE, EHRELTE, R, 18
(10x3x3) mm3*F (3x1x1) mm* BA FEELE 2 5IBF
SIEHE IR M BSRI A ELRAMZALR -80°CIR1FE Ao
1.4 i 40 4R 3% 310 BR A & B8 A I & (succinate
dehydrogenase A, SDHA) mRNA 831 & £12

Trizol JEIREXAAALR IS RNA S, fEFA M-MuLV 58
— 5% cDNA & A1 57 & K £ 3R RNATEFE R /9 cDNA
SR J5 B8 K F3 2xSG Fast qPCR Master Mix iz 77!l & i# 17 52
B L E = PCRIZTE, R @ T4 95°C, 30s 5
T 95°C, 55 ; IR AFMIUEM60°C, 30s ; H40 &
o RMERG, U2 I BIEFERMPGBKILE, F
LB BARMNER 1 MERANEE, HESHE
AHENEE. 5Nt RERIATEETE
MIiE(LEB) RHBERAESE M. SDHA, 1EM 5]
#) . 5'-CGGAACACTGGAGGAAGCACAC-3', R A 5|4 :
5’-AGGAACGGATAGCAGGAGGTACAG-3’ ; N & GAPDH,
IEMA 5|4 : 5-GACATGCCGCCTGGAGAAAC-3’, [ [A 5|
#) . 5'-AGCCCAGGATGCCCTTTAGT-3'5
1.5 SKIAIRE K i (K ATP #1 Ca**-Mg**-ATP fig
ME

1 B2 45 51 %% LA 800xg B0 10 min, BY BB,
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15000xg B0y 15 min, 7 _E3&, MITERIIN 0.3 mL
RAIREK, AIERIESEIES 30s, A B
B, FEA&3R BRI BRPIRVENE ATP & 2 Ca*-Mg>-ATP
BeE M. MAREN AT ERRENNERBESH
= FTERIEHE 4°CT M.

6 FHitEDH

A SPSS19.0 T, BEREHFED LI 4
B RITFNESR, RIHSITRALL IR LSD 7%,
K230 7K HE 0=0.05,

2 %
2.1 HE AR FMER

XTERANIEE AR, L1095, FEE "‘"‘ETIEI—J
MR, AR E IR INE AR ZEMEE ; 60d
M 120d AHINEAE BT L. WA 10

[E] <= /2R, = A THRTALR., A @ XFB84H 120d ; B @ Z
430d4H ; C: R 60d4H ; D R 120d4H,
Bl AR HEARBEMALSHEREBYR

2.2 FhZHLREBERIMER

XTERAH : FZAREGIEMT, ARAKIM, NE
BEREEFTMMBERFBLRE, IBHYIESS, fiER
A, ToHM. 4 30d4H | FAALRAPAK, LRRIIR(K
MEK, 2@, AILEIREIME, F460d4H : 7
AR RENAELAR, ARRNEERENREN
1K, LLRIAR] LIBEZREL, B0 &hARIBRARE, ffE
AR WSS E R TR . 24 120d 48 @ ik B
A, BEERER, KINA—, IBRIF=E, 885044
ARRER. ILE 2,
2.3 KEH4HLE SDHA mRNABIERI & =2

AR B SDHARN S EEREBRITEE X (F=

BZAtEEL, Z430d 4H SDHA B
SYWERITFENX (P<

167.48, P<0.01) ., 53488
SHEEAS, 120d AR,
0.05)0 I 1,

UE] <= ALERIK, == AIREB/IMAE, A :XFERZH 120d ;B : Z
C: %4 60d4H ; D 4 120d4H,
B2 xR RAAKBEMALRBRER

4230d4H ;

&1 FRAZNKBMABLZRATRATP 2
Ca¥-Mg*-ATP Eg7& M (xts, n=10)

- ATPEE Ca®-Mg*-ATP E§ &
3 SOHAMEXIBE . e /mﬁj’?&

X$ERZH 120d 1.08+0.34 402.20£85.18 3.9612.51
24 30d4H 4.17+0.38 700.35+98.60" 9.58+3.83"

4 60d A 1.9620.43 350.10£92.57 4.89+4.72
F4120d48 0.44£0.40 200.51+88.49" 2.51+3.97"
F 167.48 52.49 5.80
P <0.01 <0.01 <0.01
Ul a: UEegEHIT, * | 5348B4ALL, P<0.05,

24 KEBEFFARLEREPATPE
BeEM

A28 ] fE R R T ATP & 2 K Ca¥-Mg>-ATP S
EUYERHEES (F=52.49. 5.80, P<0.01), M5
T IE—, WRAANSTERALLER, G4 30d
ERAEFS, 2L 120d HAFRAERE, EREHIT
FEX (P<0.05),

2% Ca*-Mg?-ATP

3 e

TRRERETR | REFHHI SDHA RIXEF
=, PARERAATRE KR, ATPEMIEZ, Ca®-Mg-
ATPESSEMF S ; [GHA, SDHARIXE T, FA4R 2%
RIS R B —E R E VIR, ATP RO, Ca*-
Mg*-ATP B & 14 P&

SDH @ FURAEZEBNENEAEEEEY, #H
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A, B. C. DAMZOTEMZ N EEFAHR, D
R LULE B4 37 SDH B9 A EE T AR 0, E79 SDH
BN E, SDHA I F KA RE £, BFRE S
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R 5% B9 BB F 1538, 5 ATP B9 R < R )M, SDHA
HREERIESFZHRBHLER X 12,

ATP BN AN EEY), HEENTHURMRHE
INEERIER S, FIBY ATP R EME A EERIRRER
NEHE, ©254BFE. FEBRSTH—UEE®E
B EDN, KEMRKRAE, ATP B BIEXER
B BUERAT MRS S, 557 REMFLENE
BIRBIRAE R N ANLALN B EBIT A [, SRS AR, 2
DEVFIHER, FHLELR SDHA TRk i LU B LR bl (R AY I
WINEE, F=EE % ATP, LUK R BMSYFTENES
Heh, X2 MAER TR DRIV EIT R B, 58,
ZRESENERE—EREN. BFRNMAFREY L
EWNEE AR, F It X3 ifAE == & 18 M R E
B, SERITNSUABI AN LEEEEIET, FUIE
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