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[BE] B BBt SRR EEF E2 HEE T 2(Nef2) #8858 70 5 408 (BMSC),
WL Nrf2 X B EAY B BU R RN RIPER. A WEBTAE N2 RN XX BHREFEYR
BMSCs, B3 WA HLEALZEE N2 () BMSCs (KR . 4 120 RIS Balble /N RILBEVIF R 55 N IE #34
B4 | PQ LA | BMSCs 18974 . RS HAE K BMSCs JAST4 (BMSC—Cherry JAJT 40 ). #45 Nrf2 2R
A7 BMSCs JA¥74 (BMSC-Nri2 JA¥741) 5 4, 40 24 R, BEREES PQ B 25 mg/kg EHI/NR PQ FHEHG
R IEH X A S TSI BEN K ; BMSC 874 . BMSC—Cherry J8J74H . BMSC-Nf2 187740 F#HIMESS 6 h
ZIRFESTHRIA BMSCs 0.3 mL, 8 R 1x10° 4>, $I85 4050/ BUEBTH LR , R B R S5 EiR K (Western
Blot) Ky Mt 4128 Nef2 B AR5 ; BBUMARARA , AL L B B8 B S AL YL B (SOD ) . A —& (MDA). &
B H AR (GSH) S E AL B HE R , FMEE S 02 MR B0 (ELISA K 40 A -1 8 (IL-18 ) B RFEE F -
(TNF- o ) RIS b, FURLALAR S8 2047015 (TUNEL) R A A A E T M. R S5EEXTIRE
LA, IS 3 d #1021 d, PQ YeEEARRILE | BMSC J477 4 . BMSC-Cherry 747740 . BMSC~Nrf2 J&S7 40 1 Nif2
BHRABYEFEAS, HLL BMSC-Nrf2 4 21 d F &5 8 OKEE - 3.52+£0.26 H 1.00+0.12, P<0.05), PQ ¢
TR ME MDA IL-1B . TNF- a KR IERE X AR E A5, SOD . GSH 8 I % %t Fi£H 8 B K ; /8
BMSC , BMSC—Cherry , BMSC-Nrf2 T-Hi/5 , FE& BY[B] SE4< , %40 MDA . IL-1B il TNF-a K FEH% PQ JLiptiA!
SHZEWFEAR ,SOD . GSH % PQ e RV A Z B A& , LA BMSC-Nri2 40§85 21 d 2846 5 B 2 ( MDA (pmol/L):
2.09+0.28 I 3.11+0.11, SOD (kU/L) : 23.88+0.68 H 16.12+0.87, GSH (pmol/L) : 2.92+0.21 I 2.33+0.15,
IL-1B (ng/L) : 55.58 +4.54 Lt 87.23£9.28, TNF- & (ng/L) : 179.25+9.40 L, 228.38 +13.30,1) P<0.05), 5IF
WXt B LR, PQ Y RERY4 TUNEL Yo € PHE: 40 RH B3 % ((45.06+6.78) % H.(3.11+0.99)% ) ; 5 PQ
FE R L3, BMSC JR¥7 4 . BMSC—Cherry 87740 . BMSC-Nrf2 7547 4H PIME 40 HEBA B8 ((30.34 +1.79) %.
(26.25+4.97)%.(18.00+3.15) % Lt. (45.06 +6.78) % ), H X BMSC-Nrf2 34 57 4 F F& & B B (P<0.05), & it
BMSCs K35t A i EALZEF Nif2 i) BMSCs ¥ REA 2452 PQ FRBUI#R 45, LA BMSCs-Nr2 B{EFIE B 3% ;
HARPERI T 8B S HLIAR P EAL R AR R T %68 %,
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[ Abstract] Objective We constructed bone marrow mesenchymal stem cells (BMSCs) bringing anti-
oxidant gene nuclear factor erythroid 2-related factor 2 (Nrf2), in vitro to explore the protective effect of Nrf2 on lung
injury induced by paraquat (PQ) in mice. Methods Lentiviral vector carrying Nrf2 gene was built and transfected
into BMSCs, creating the cell line of BMSCs with antioxidant gene Nrf2. A total of clean 120 Balb/c mice were
randomly divided into five groups: normal control group, PQ poisoning model group, BMSCs therapy group, BMSCs—
Cherry (carrying no load of gene) therapy group, BMSCs~Nrf2 therapy group, 24 mice in each group. 20% PQ solution
(25 mg/kg) was injected intraperitoneally to establish PQ poisoning model and the same volume of normal saline (NS)
was given to normal control group. After modeling for 6 hours in BMSC, BMSC—Cherry and BMSC-Nrf2 groups, 0.3 mL
corresponding BMSCs was injected into a retro—bulbar vein, respectively, each mouse 1 x 10° unit. The mice were killed
after cell treatment and the lung tissues were taken from each group and the protein expression of Nrf2 in lung tissue was
detected by Western Blot. After blood samples were taken, the activity of superoxide dismutase (SOD) and the levels of
malondialdehyde (MDA), glutathione (GSH), etc. oxygenation stress indexes were detected by chemical colorimetry, the
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interleukin=1 3 (IL-1 B ), tumor necrosis factor— o (TNF- o ) etc. inflammatory indexes were detected by enzyme linked
immunosorbent assay (ELISA), and the apoptosis of lung tissues was observed by terminal-deoxynucleoitidyl transferase
mediated nick end labeling (TUNEL). Results Compared with normal control group, the Nrf2 protein expressions on
3 days and 21 days after modeling in PQ poisoning model, BMSC, BMSC-Cherry and BMSC-Nrf2 groups were
significantly increased, and in the BMSC-Nrf2 therapy group after molding for 21 days, the elevation of Nrf2
protein expression was mostly obvious (gray value: 3.52 £0.26 vs. 1.00 £ 0.12, P < 0.05). The levels of serum MDA,
IL-1B and TNF-a of PQ poisoning model group showed significantly elevated, while the levels of SOD and GSH were
markedly reduced. After BMSC, BMSC—Cherry and BMSC-Nrf2 treatment, with the time prolongation, compared with
the PQ poisoning model group, the levels of MDA, IL-1 3 and TNF-a of each group were gradually decreased, while
the levels of GSH and SOD were gradually increased, and after modeling for 21 days the above changes in BMSC-Nrf2
group showed mostly obvious [MDA (jmol/L): 2.09 + 0.28 vs. 3.11 £ 0.11, SOD (kU/L): 23.88 = 0.68 vs. 16.12 + 0.87,
GSH (pmol/L): 292 +0.21 vs. 2.33 £ 0.15, IL-1 B (ng/L): 55.58 + 4.54 vs. 87.23 + 9.28, TNF~ « (ng/L): 179.25 + 9.40
vs. 228.38 + 13.30, all P < 0.05]. Compared with normal control group, the positive TUNEL staining cells were visibly
increased in PQ poisoning model group [(45.06 + 6.78)% vs. (3.11 £ 0.99)%, P < 0.05]; compared with PQ poisoning
model group, the positive cells were remarkably decreased in BMSC, BMSC-Cherry and BMSC-Nrf2 treatment groups
[(30.34 £ 1.79)%, (26.25 + 4.97)%, (18.00 x 3.15)% vs. 45.06 = 6.78)%, all P < 0.05], and in the BMSC-Nrf2 group,
the percentage of positive cells was the lowest among the 3 treatment groups(all P < 0.05). Conclusions BMSCs
and BMSCs carrying antioxidant gene Nrf2 can effectively attenuate the lung injury caused by PQ, and the latter is
more effective than the former. The protective effect may be related to body anti-oxidative stress, inflammation, anti-
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inflammatory facters and so on.
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B, 55 24 h SR AT MBI R, UBRRE
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BT EALBBs, 2tk PQ hEMBGER S —
TMEEREEXREREYROBER. PQIEME
A8 45 S BT Al b B 40 B A i A P9 R 4 A2 R
BRI TFREMEEAERTFRIBH ), £PQH
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W PQ AT B K BRI , Wl 41 4 FE A i 55
Ek, WHEEREL A, RIP AR, 7] LE
HRINFIRFLT 4L Bliscas 2], AB5 Mg,
/N PQRFE/FH 3 d NIME TNF-o FIL-18
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T Nef2 Xf PQ il BA RIYER
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YL S R 2H BA 18 PG
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