2188 Fli 2222 152 R 24243k, 2024 ,46(19) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 2097-0927. 202402033

TGM2 I RiAR & BE 8] 72 T T A s i H 2L R i SRR AR S R EE A T

REEHE, HDH,RAE,E R}, EKEF 400037 FPREEGERE R S HEERY) 5 MR BB R

(HE] HRY RIS AW 2 (transglutaminase2 , TGM2 ) 12 2 3K 1) -8 7] 78 57 T 40 ifd ( bone
marrow mesenchymal stem cells, BMSCs ) i 4MIAMATE ZL RT3 1) 8 A% 20 B 410 Dby 38k 0 T rh A A FH 2%
MUkl Jitk e 20 H 6 J sk SD KR [ AR (350+50) ¢ | FFHEEUERZ A0 . A ZLRR A 2
ARABEAZ 20 1 4T 7 ] TSR 5 ) P B R AR AE BMSCs Hhid 3238 TCM2 25 1, S UIMIBMA I 1 7
YE s Ja R IE TGM2 338 %58 B AN IMAHT A% 40 A 48 A W3k 8 TV e ML) L )R I =2t B AR X i A% 2
HvE B OE FEA A, Western blot |, 425 7¢ Y6 % 6 4% 40 g, Bax . Bel-2 , Cleaved-Caspase3 B iR fk PI3K |
WL Akt A% N Nref2 g 5T Nef2 \HO-1 85 [ k7K 7 S Nef2 A% N 29 G F R 1 Bl A5 Al , 43k 4 41
(n=3) X} RRA FLIRALHAL | FLER+ X HRAMM AL (FLER +TCM2 3 23R MR AL, PFAl 8 A% 4n i i) S Ak
Do PR R TR B S PI3K/ Akt/Nef2 5 B AR AE DL o 85 10 mmol/L ZLIR RE K 5T 47 1) 175 5 A% 20 il 44
AR T (P<0. 05) 5 % BE BMSCs £ Al TGM2 i 361k BMSCs 434 7] 7= A= AMAR HLRE W6 oo i #e 3k
TGM2( P<0.05,P<0.01) ; HAHE T ZLARAC A , LR +TGM2 33 Fik S WA 1A 41 FlFL IR + X7 B A b 1A 4 1
HEAZ A M2 FE IR T T AR (P<0. 05) , 3 PR KT T R (P<0. 05) , FLER +TGM2 3o F ik FM b A 4 1
P AR E R E L (P<0.05) , Bk 4 i P Bax , Cleaved-Caspase3 8 [1 38534 FF# (P<0.05),
Bel-2 8 /K334 (P<0. 05) , PI3K Akt B2 AL F2 B 338 58 (P<0. 05) , Nrf2 % N FRIR 3 m, $ 5
AN R 7 HO-1 FR 4 2 ZLER +TCM2 i iR SR AR L BT I8 1= I PI3K/ Akv/Nrf2 3 [H 3806 & 1 5T
5 (P<0.05) . 85 TGM2 31K BMSCs SMRMA T FLER /T A0 BEAZ A0 I A AL R 8 T, AL
il AT HE 5 PI3K/ Akt/Nrf2 38 BEHIE A 5C

[RIR | AR T s AN IAMAR B R) 70 50 T2 MY 5 4% 75 LR TG 2 5 A% & e

[FEESES] R322.72; R329.28; R394.2 [ X@ktrER] A

BMSCs-derived exosomes overexpressing TGM2 inhibit lactate-induced oxidative

stress related apoptosis in nucleus pulposus cells
LOU Jinhui, GAO Xiaoxin, ZHANG Yuyao, ZHAI Yu, LI Changging Department of Orthopedics, Second Affiliated
Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400037, China

[ Abstract | Objective To explore the role and mechanism of exosomes derived from bone marrow
mesenchymal stem cells (BMSCs) overexpressing transglutaminase 2 (TGM2) in lactate-mediated oxidative
stress-induced apoptosis in nucleus pulposus cells. Methods Twenty 6-week-old male SD rats (350+50 ¢)
were used to extract nucleus pulposus cells. Lactic acid was utilized to establish a model of oxidative stress-
induced apoptosis in primary nucleus pulposus cells. Lentiviral vectors carrying TGM2 were employed to
transfect BMSCs to overexpress the protein, and then exosomes were extracted from the BMSCs and identified.
Subsequently, to investigate the potential mechanisms of TGM2-overexpressing exosomes against oxidative
stress-induced apoptosis in nucleus pulposus cells, flow cytometry was used to detect the production of reactive

oxygen species ( ROS), and Western blotting and immunofluorescence assay were applied to measure the

expression levels of Bax, Bel-2, Cleaved-Caspase3, p-PI3K, p-Akt, n-Nrf2, ¢-Nrf2 and HO-1, and Nrf2
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nuclear translocation. The rate of oxidative stress-induced apoptosis in nucleus pulposus cells and changes in
the PI3K/Akt/Nrf2 pathway were assessed in 4 groups of cells (n=3): control group, lactate treatment
group, lactate+control exosome group, and lactate +TGM2-overexpressing exosomes group. Results Lactic
acid of 10 mmol/L was found to be more effective in inducing oxidative stress-induced apoptosis in nucleus
pulposus cells (P<0.05). Both control BMSCs and TGM2-overexpressing BMSCs could produce exosomes
and stably overexpress TGM2 ( P<0.05, P<0.01). Compared with the lactate treatment group, the nucleus
pulposus cells in the lactate + TGM2-overexpressing exosome group and the lactate + control exosome group
showed reduced apoptotic rates (P<0.05), as well as decreased ROS level (P<0.05). The lactate+TGM2-
overexpressing exosome group exhibited better anti-apoptosis and ROS accumulation effects (P <0. 05).
Additionally, the expression of Bax and Cleaved-Caspase3 was decreased (P<0.05), that of Bel-2 protein
was increased (P<0.05), the phosphorylation of PI3K/ Akt was enhanced (P<0.05) , and both Nrf2 nuclear
translocation and the expression of the antioxidant stress factor HO-1 were increased in nucleus pulposus cells.
The lactic acid + TGM2-overexpressing exosome group showed stronger anti-apoptotic effects and activation of

the PI3K/Akt/Nrf2 pathway (P<0.05). Conclusion Exosomes derived from BMSCs overexpressing TGM2

can inhibit lactate-mediated oxidative stress-induced apoptosis in nucleus pulposus cells, and the mechanism

Il 4275 B8 K224 31,2024 ,46(19) 2189

may be related to the activation of the PI3K/Akt/Nrf2 pathway.
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