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LRI B2 MR BB PR B A K 445 5, 330006 2. VLPE LKA BE B s 3. 1 LKA
IR 22

[(FEE] BH KiTEMTZETHLRM S 44 (IPF) LTabd, Ak HEFEBSESBRK
CS57BL/6 s R Ak 18] 7 fr F ta . (LMSCs) . 4R $P3& 72 LMSCs, R A KRB #EZ (100, 200, 300, 400, 500,
600, 700. 800 wmol/L) #9if RAE (H,0,) #-F4edits, MTTEAN LMSCs 20 e /7% 5, e Fmp i &
F25 K 50% 4 H,0, 545 R E AT )G 42X 0, ey A EF 2t IBLE | SBAALLT AL, B AR E A
1600, 800. 400, 200, 100, 50, 25 pg/ml, MTT ARl iR AL LF 7 09 FbE . 2 e o A S sF R4, AR
L, EARALE A, BARALL AR E A 1600, 800, 400. 200, 100. 50. 25 wg/ml, HIEH F R DT TT
AR KA R, EomifERMET AU RERER TEERE, FhyAEFRE, A, mik
3t BB B IALLF A, P BRI T4, R R AT RN, A A AR L7 B A 5 A IR AL
FRAL P 24 h G344 F H,0,3 46 h, AL R G40 e 5 HEBERE ALK AKT, RT-PCRAN A A
YEBE AR X B CAE B2 (HK2), AEARR%H 2 (PKM2) mRNAKFE, £&8 600 wmol/L H,0,4E /A T LMSCs
6h, MLty A ERA (52.170.82) %, FAFH LR L EBGEAGRE, 5 EFFRBUALEK, RF
KL BRI (25~1600 pg/ml) % LMSCs 3 £ FHAEA (P>0.05), HAA kiR, REKRE (25~
1600 pg/ml) BAFALT H TR LMSCs & FH R F WA (P<0.01); %44 EFIREHE, RRL
WA 25, 100, 400 pg/mlBAFALL FHERK, . SR AN TIORE., SEFxRBamt, #aa
LMSCs B AL B i e 53 ) A BB Z LR 4 F FK (P<0.01), A A5 B M 48 % 85 HK2 F» PKM2
mRNA K35 T (P<0.05), 5B, B 5 A7) S MY T3 R3] 2 BRI S 5LER 0 K
F (P<0.05), Rz, HAF (100, 400 pg/ml) W3E3% T HK2, PKM2 mRNA &% (P<0.01),
Ll Raki, B G SN AR HHBERE. LIRS ZHITEH (P<0.05). L5 EMLLHKA
FLE, BT AT . HA S HK2, PKM2 mRNA K-F38 B33 (P<0.05)., &t EMkLd 7
T 4k 38 i 3 7% LMSCs #9 A 848 8 fE i & H,0,5 589 0 LB AL R 45, Mm & 57 IPF

[E4IA ] 45 R WAL el AR T anie; BACR ARG s BIILEF 7 A ANER T

R K il £ 4 4k (1diopathic pulmonary fibrosis, JAEAER B W B0 A B R N BR ] T AR R
IPF) 2 — i DAIE A7 2 4 A6 A 57 A0 A il 350 95 95 N o AR BATEBE T HE 8% TR 2
W SRR . RN R 1 IPF B TLARAE AEEIE T, DURATCE . (LRI a0, s
FERL N 40% . BOER AL R ST B S0t VIR IEZFUIATY IPF . 0 W W e R

SRR, BA R R IE RS, IR

BEeTB:: FXHRPFIA4 (81860826) ; TT.IHA H AR # K4 [ 2514 VA e TR S 4EAL T I8 I Ui T &5
(20212BAB206061) 5 7T. 74 44 Hp = 2445 B Jey o 50 AF 90 =8 b i 70 H IR S
(P BRI T [2021]135) PAN% T .
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SERW, 78 IPF i & J il #2 v, (W) 50 5T 1 4 A
(MSCs) MyiEfbEEE 2= XHEEMMEM . MSCs j&
Z I RedE i T4, fE7E T aREMEAE N K2
Gl 1, MSCs o2 2 85 78 S AL N TR B
2, BT T 4SUE T T AN A IE W 15 = A A
I3 SIS, A AR AR X MSCs 9 2E W)
RE~# . ARG URE ) AN R A A T E R
HIAAE ST B, TR LE 7 HoA S i h A Ak T
B ARSZISE LI T, SRR AL £F R AR
AR AR Al ] FE B A (LMSCs) P-4 1
i, IR A SRR R A G AT RE BT AL
H, AIRMIE LT IR T IPF 3RS gk iE . A5 6
A VLY B 24 R A S sh A8 B e D o T At
WE, 5. JZLLSC20210072.
1 MREF*
1.1 AR iR Ife ST

SPF it CSTBL/6 /N 20 H, 5~ 6 JHi%, 14
Fiit (18+22) g, W4 IR Bk e Sk L sh YA
B, SE5 8 W iF vl HIE 5 SCXK (i) 2019-
0004 S 56 iij A I M 7] 35 1 JR L 1) 95 A4 R SPF
9, EH20~24°C, FHMB12h, T LIRS
KSR

INEEHER T AL BE , 75% PRSI0 5 min, f4I
XU 20 2R BT e b, A I 29 i Bt (0. 5 mg/ml)
37 CHREFAENMAL 1 ~2 h IS & R W1k Ak fd
FH 100 pum 70 pum 4 HE 57 AR UCE B8, 1500 r/min
(B02FA2 159 mm) B 2.0 15 min, PBS HEL,
BN SR AR . AR B 0 A
Percoll 43 & W (1.073 g/ml) 5mlH, 2500 r/min
(BL0FA2 157 mm) B0 20~25 min J5 WA 47
H3)FE . WHCP ] EAZR)ZE, 1000 v/min (B0
HA2 89 mm) HWILELS5 min, T 100 mm 5
FRMAT, 24 hE PRk, 48 hjg &, 5~7
REAFIRL 2 HTE B R R SR L

KU S AR AN 4T MSCs Y 50 32 e RN = &
ACSETS, S BRI DA e gie A A Ik R
MSCs B BURE . BUR i G i W 1532047 .
ZER IR, WY LMSCs s R AV Sca-1 .
CD90 FHPE, CD11b., CD45. CD31BAtE, Z3irk
V55 SEIIE S LMSCs BEUE LEAR SN 701k A 1l B 240 i
BRI IR ANAR, 5 A MSCs IREIE, £
HH S 35 4 A LMSCs i 2 S 7oK, iR 2K
B R 5 ~ 104819 LMSCs 4 Hfi .

1.2 BARLLF A4 &

RIILEF A . K 10 g, PUhig 20 g, &
A 15¢, WH:4g, WFE10g, HIF T 10g, H
H10g, +¥d10g, B 10g, £I4E 10, JIIH
10 g0 HEGIR A I AT PEIE R 2 AT IRA F . S
HE A BARTHABF S A TR TR A il 4 0 FRECS00 mg
BLEF 7 T8y, % T 25 ml ) o-MEM JERl 15 5%
Ferp, o g o, BIOR 20 me/ml iR BE AR AT AL 4T
D TAEBE
1.3 EZZRXAALE

N-ZME-L-2E B & (NAC, 8% . A9165) .
Percoll 4355 (545 : P4937) . — HI 3L 7 iR (DMSO,
125 2650) . IR (1845 : C6885) ., PUH
EANAMEE (MTT, %% : M2128), Sigma A+ ;
NP AL R FEL T AR A (H,0,, B
AN TRARAR, 855 : AR1108); a-MEM
Frgedk (485 . C12571500BT) . iR 2% vl 6 5 Wi
(PBS, #%%5: FPIP004) ., MGV (FBS, 1%
F 1 10099-141) . 0.25% R HEF (& EDTA, 1%
51 25200072) . WAL (HERMER R, K5
15140-122) , Gibco 22 W ; PE #r1ic /) [ Ly-6A/E
(Sca-1, 4845 : 562059) . APC #3ic /) E CD90. 2
525 . 561974) . APC Fricd /MR CD31 (485 :
561814) . PE #ric/NELCD11b (%25 . 561689) .
PE #ric /N CD45 (98%5: 561087), BD Pharmin-
gen A A 5 /N EUH BE MSCs 8B 75 S 0 bk 7 &
(T AEDRHE A RA R, 5855 MUBMX-90021);
MSCs R b g i & (585 C37A0-0150) .
MSCs iR S o il (525 . 05-330/05-331/05-
332) . MSCs#asrfbd il & (585 C37B0-
0150) . MSCs #CE W7kl (585 05-220/
02-221), Vg WS 2E W BB A BR 2 w5 4 2
(GLU)IRFI & (525 A154-1-1) . FLERI R & (47
5 :A019-2-1), FERUENAY TR, PCR
e SR ) A (5851 4379012001) . PCR #1447 &
£245:04913850001) , Roche 2 &l ; Trizol (Thermo
Fisher A H], 4% : 15596-018).

KER COzi%E"%%ﬁ (Thermo Fisher /A ®], 7
5 3110); R G X AP .ol (desdes
R ETF R A R A A, 5. DTS-3); £
Mgt [(FH (L) RSARAE, B5.
M1000pro] ; 4= FH 28 & 5% Wi (Nikon 4],
B . ECLIPSE TI2-E) 5 it U 40 i X (Agilent
ACEA N F], RS . Quanteon); PCR 3 5% 5% 4L
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(B5: ViiA7) . 2¢6E 7t PCRAY (B5: Quant
Studio 7 Flex) . PCR ¥ 34 4¢ (%5 Quant Studio 7
Flex), Applied Biosystems 23 Al ; #8043 66 &
i1 (Thermo Scientific, %15 : Nanodrop2000)
1.4 FACRBAER e M3k

MR SOk o Rl H,0, % 1E A 48 A0 I 18 40 i
BRI RS BIZ5 Y. S5 AMANRI ARk, AR
FRIE, SRR ESA AR ik, FErE
AW I BT T FEAT H,0, S8 Ak 7 38 AR v 3 ) 07 Ak
LMSCs 4043 M IE# X RE4 . Bla], |51 &=
L, SCEEE 3K, % 5x10° LIS FE RN T 96
fLtl, AEFL 100 pl, EF 37 C. 5% CO, K346+
FEARRIR o B IR D ) R 8 BT e 1 o A
FRW 100 pl, Afgabr, BIRIZH A H,0, 25 Y0 E R
2 B AR i AL BA i B A B o b T R AT IR
& Y A 100, 200, 300, 400, 500, 600, 700,
800 pwmol/L, T-Hil 6 h 5 47 MTT Kzl LMSCs 4f il
FEVE 20 M A SRR 2 R A 37 B )
B AL AR T RN 50% ~ 60% B, 3R
HF 240 Hf AT N SR R s T AR S S A
JIAFIE 2R 2 A 50% B H,0, 5405 e B 9047 I 230K
1.5 R0 Al 2T

Y5y R I HRA . YRR LA AL, LS
AL, L EE 3K 96 FLEE IR M P AL FP
100 wl % B8 5x10* AL A i B, 3591
5 R AE G HRZH S A B B Y 58 S AR, TR
A 2137 21 43 0 hn i i Ak 27 37 e E SR 1600, 800,
400, 200, 100, 50, 25 pg/ml. 1E /24 h 5 #E47
MTT #: LMSCs ZH A7 35 % .
1.6 BIALLT HAE A R E Tf ik

Y2 IEFXTIRAL . BRI | IR ILLT
W, BASHES, LWEE IR, M 5x10'
AL BE AP T 96 FLAR I, BEAL 100 pl. HiF%
TR S T Xt B ZE RIS 7 2 W 6 B i A o A b R
W s AR £T 0 A AR B R EE R 1600, 800,
400, 200, 100, 50. 25 wg/ml 2541 ¥, FRsifE
H24h)5, FBVZA R ML A AR 1. 4 ik
H o Y 1,0, 38 A5k B R A7 480 Ak Ny SR 4 S AR 1) 4
A, 6 hJE 4T MTT R LMSCs 20 A7 35 % . AR PE5
i/ MERT R AL IR, 45 G 20 A T A
TE LY AR B
1.7 RARALLE 7 % LMSCs #) 8 43 4 IR & Fo L% 4
ZHH R

IR AN TE AR IRAL . BORAL . PR IR

WAL AL, . SR, BA3NEAL, %L
Y E A 3K . AU 5x10° AN/FLIK 8 R T 6 £L
W, FfL2ml, 37°C. 5% CO, B34 s 5t
o B R AE ) A 2E FIASE IR 2] o pl o i 114 5 4
Re g2, FHE T B4 i A 299k 328 100 wmol/L 58
SR FRELECH Y NAC TAEW, R LLEFmdlmA
RPN 1. 6 i Wk B (IR AL £ 4k 7 0 & 1 5%
LRI DT TAEW . 24 h G IR IE % R ERAE AL, He
RAEBL T 1.4 ik vk B2 R 0,758, 6 h
JE YR AN 3 A o 42 BRI B Ul BH A5 R4 ARG
A AR LR KT o SRR A s R
SEARE SR AR O i LR i AR A
A B i =50 A R 75 v i R A S -
T RS
1.8 R LE 7 3 LMSCs 4% 5% fi% 48 % B mRNA &
KR8 7R

MY . EREE .7, A3 ANEAL, 5
U A 3. 1 AR o 44 B Trizol 1d FH -5 $2 A0
LAY RNA . o FH R i 23 60 B 4G I RNA (1) ¥k
B, FHJG T ACKE e B2 R 3% 22 300~600 ng/pl. 2R
PCR eyl BBt AT i i 5 (Wi2Bik), Wik
B4 S 7 R R R 20 o 52 I 455 oIS I B sk Ay
PR i AE TCE —80°CUKAR o B R ) 4F 1) ¢ DNA JL
R, HCEKECH . I A T AN T
(Rl KRhARAFRHETER, NS (B-
Actin) ;I {if CTACCTCATGAAGATCCTGACC, F
i CACA GCTTCTCTTTGATGTCAC, 1 JE 90 bp;
O A B 2 (HK2) | ¥ CTACATGGAGGAGAT
GCGTAAT, T GCTTTGTGAAATCGATCAGGAT,
K ¥ 236 bp; INERRELAF2 (PKM2): LIi# TATCA
TTGCCGTGACTCGAAAT, F iif AAGTTTACACGA
AGGTCGACAT, K 129 bp, #4384 FL0e, #1T
10 wl PCR Y IR R ECH], #/EEERL, 217
PCRY BN, Fie FARAE i FE 8 B PCR G IR 4514
B2, 95°C, 10 min UGN E M. =2, PCR
KN (JEFR407K): 95°C, 10s; 60°C, 1 min, ¥
MR R T EdE, PR R E2HE. AACE
SRR (CtygClypa,) —RTHRALH) (Ctpgppen
Ct o) o
1.9 %itFFik

K I SPSS 25. 0 Zb 3 o T EBERIAT A IES
UL (xes) BTSSR, AFFEIESS 0
P M (P Po) FiR . £56 5010 Fl Ty 2 5¢
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PERY Z AT FORSR AR R J5 2250 W1, 4 I0] w5 G
FEBCR I LSD 5. AFFE IR BT 22 551
T TORHERCR I T RRR AR SRR 56, Wlr
FEAS ) L %5 % ) Mann-Whitney U5, P<<0. 054
ZRAA G EE L
2 &R
2.1 LMSCs £AC i L BE A My 5 4 H,0,% 25 IR 2 T
HEER

TR, HIEWXBA LR, ANEEER DO,
(200, 300, 400. 500, 600, 700. 800 pmol/L.)
L6 h 5 A A R R (P<0.01) . 24
H,0, 1 i ¥¢ £ B 600 pmol/L I, 41 Jfd 5 77 75 2 A
(52.17+0.82) %, 525250 Ph 600 wmol/L ¥ &
Y} H,0, 45 25

F1 ARV EE H,0,75 5 T 10 LMSCs % A0 N #i 1Y

6 hJ5 A MEAFIE L (%, #+s)

H,0, & /pmol + L™ AR LA R

100 3 97.42+1. 04

200 3 88. 67+2. 99"

300 3 73.62+1. 46"

400 3 73.77+1. 05"

500 3 67. 60+3. 20"

600 3 52.17=0. 82"

700 3 33.20+2. 08"

800 3 22.57+2.51"

F: H,0,, A LMSCs, i 785 T4

a) HIEW R4 A, P<0.01,
2.2 B L 7 % LMSCs 28 LA A 504 R

T2, HIEWEX A, B AR
WS (25, 50, 100, 200, 400, 800, 1600 pg/ml)
T 105 A A A AR R 2 R TR e R L
(P>0.05), #& 7 i i1k 2F % M\ 25 pg/ml F|
1600 pg/ml % LMSCs 41 il ¥ o5 HEAE ] -

F2 AL 7T LMSCs 24 h 5

20 AT 5 R AR (%, x+s)

TG LT AR B ngeml " FEAEL A AT 1 25
25 3 96. 96+3. 49

50 3 99. 89+4. 04

100 3 99. 11+5. 58

200 3 102. 74x1. 87

400 3 103. 145. 04

800 3 104. 935,72

1600 3 103. 51+3. 09

. LMSCs, Jlila]se/i-F4ni.

2.3 K2R LMSCs 4a oL 7 & F
F3/R, HIEWXRA i, AL LMSCs 41
A7 R R (P<0.01); SHRAH s, Bl
27 17 4% 700 i 20 40 M A7 T R I R (P<<0.01),
FH 25 pe/ml (RN AT 7 B ] & HEA S A Ak
YER o BEA W BRI, IR A £F 37 {2 2 LMSCs
Y EAETE P e DB HR R, H 800 Fl1 1600 pg/ml 7
AR B A A IS R A 100% . S5 2.2
By &5 Rl 0, TR AL 2T 37 ] A2 i2F LMSCs 41 it () 38
Bl o R T 2D HERR 0 MG 5 DN 2R 3 A A A
RILE, WO REL800 11600 wg/ml P, R
200 pg/ml F1400 we/ml AL LT3 T 105 0 40 i
TG B RF 90%, 1H 55K 400 pg/ml VEFH AL,
R 400 pg/mlJ& AR S S0 A i AR IR E . i — 0%
JEIRON , i AR ROE S LR BERR I, SRIRZK
JE 25, 100, 400 pg/ml AL LR 7 A1E AL, .
A T TR
3 SALMSCs AR (%, x+s)

g TR s e
pgeml

TE R R 2 — 3 100. 00+0. 00
HEAIZH — 3 60. 93+2. 51"
i ma 25 3 73.35+2.20"
50 3 82.961. 33"

100 3 86.92+1. 32"

200 3 92. 38+4. 43"

400 3 97.51+2. 26"

800 3 102. 78+2. 19"

1600 3 112. 83+3. 45"

FE: LMSCs, filifa) e+ 40

a) SIEWXIRA LA, P<0.01; b) SR LR, P<0.01.
" BRI
2.4 &40 LMSCs #] #) #RIZ Fn SLER K- Jh Ak

Fedarn, HIEE X IRAL AL, AR 4 R 2 4
B, FLIRKTFEE (P<<0.01); SHEEAIZ Hik,
PR BREH LR K- 1S, TR AT 17 4% 57 B 2 7
AR R . LR KB T (P<<0.05 3 P<
0.01); S5FHMEXT B A, TR AT 7m0 i 20
AR RICR . LIRS TR (P<<0.05) 5 i
AT 45 0] i 2L A e W P U 22 S R e T T
(P>0.05), Mtk 277 & ) i 20 FLIR K7W 5 i
fifber iz . LA =LA (P<0.05), HIEMMILLF
T G R HFLRK 2R g i B L (P>
0.05),
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R4 AL LMSCs 1 A U LR /K P LA

(mmol/L, xts)

45 AR AR U FLERK T
TR R ZH 3 1.91+0. 33 2.44=0. 11
HEAIZH 3 1.16+0.29” 1. 40+0. 21"
FH X R A 3 1.53+0. 17 1.84+0. 27"
LT EE 3 1.70+0. 14" 1.90=0. 05"
ke hEe 3 1.92+0.25”  1.84=0.37"
Wik G RaEd 3 1.9540. 057 " 4.17+0.09” V<"

T LMSCs, Hiife)7e)s 40 .

a) HIEH X IAILEE, P<0.015 b) GBI LEE, P<
0.05; ¢) SHUMAILE, P<0.015 d) SHEX L LE, P<
0.05; ) RN LA ITARAL L, P<0.05; ) 5MLLT
WA e, P<0.05.

2.5 &40 1LMSCs A 285 B4 % 48 X B mRNA & ik K
Pk

FSTN, HIEHR NI R, IR 20 I A A
i 35 [ HK2. PKM2 mRNA F ik # F [ (P<
0.01); BIFRUZ] | BHMEXTRELL | JEAfL£F 7 G0 i
2] HK2., PKM2 mRNA £k 2R L4 IF22E X
(P>0.05); SERIZL . FHMEXTIRAL . R feer
G A e d, Ak er b . R a4 HK2
PKM2 mRNA £k T+ (P<0.05; P<<0.01), H.
TR LT ¥ 5 7 B 40 HK2 . PKM2 mRNA £ikiE T
IR er a4 (P<0.05).

RS KL LMSCs 4 HK2 . PKM2 mRNA K- b4

(2724 %+s)
41 51 FEA G HK2 PKM2
TE X R 3 1. 00+0. 00 1. 0020. 00
R L 3 0. 45+0. 12" 0. 53+0. 06"
[{EREPOpilEEE] 3 0. 610. 09 0. 63+0. 05
LA 3 0. 590. 10 0. 62+0. 08
‘AL Ed 3 0. 89+0. 09"V 0.98x0. 06"

WAL AL 3 1. 08+0.25""  1.37+0. 13"

TE: LMSCs, Mlifa]SERTT404E; HK2, CRRMAE2; PKM2, N
PR R A 2

a) FIEW XA LR, P<0.01; b) SHEHLE, P<
0.01; ¢) SFEMEXIRALE, P<0.05; d) SiEMLLFZAG
IHH, P<0.05; e) SiRILEF 7R B4 LE, P<0.05,
3 iTig

IPF & DUWE [ Pz i, 758U, sl b A PN
R DRI XEE , P 6 i 20 BE 8 B ) R AT 1 T e S i IR 3R
Mo RITZHAIEIRR I, ATIHE T il
B, FATAH A 2 W T A A B e e 2
5, SREUMRENLZA, M4 R Z 00, i R
BRABHA R Yo e AL BH R EBE , B I

W, DABHERONAS, BEdh . KK, SR ARR. il B
SR A R S T LN TR, B R T I A
I I LA B S . ARHIBANFEIRYY “BIE” 4477
A RE7AE B S i el T 1 R A v 77N B (WS RT=y a1 Uit
PERBSR %07 o O g2 k. Bz, ARa]
TBHAN L, BOEER . HWAT, AlA TR Z A
WEE . AR, REE, RECZORE. B2, REZ
JNE B e, B2 AP TN, JLEHTE
WA BRI Z S, AT CEANVSPHRUA AR R,
TR HCE DL BRARIE, RS DA AL, IR
DAECEF, 2 HE AR .

5T = Won, AR R S5 TPF 25 VA5G .
IPF £ By il 20 22 rpon] DL 3 SR AL B i b i, Ot
H S W b b M T difb iy & L
AE, MSCs PRI R A2 2 2 45 200 Jf %) 47355 it 2 21
12 K. MSCs W iE# 20000, /3 2 P55 41
W T, WSRO, fRSFHSUEE Y, i,
AHIFFE DL LMSCs Y S8 A0 07 34 1 LA ASE 400 i 38 458 43
VBN A AR R IR AL LT A BT A AR TR . 45
Won, IR E 7 T A S0k H,0,75 5 /9 LMSCs
SFALR AR, B = LMSCs 1 20 75 1 .

WEEE AT T AR Z R T Al i A= W B~
AW e S RN FE LB AL B e T, X5 5
TACHZH 27 23 BT 0 E— 28 SR RTERIE 270 MSCs
FPRE AR —HF 765 SR TR R A A =
BERR IR (ATP), X —id FEFRZ A AR 7
HANEBEAAT T T AR AR EE, AR
PRI ATP, i 0] USSR B A R A
HIATFIESE A P BE A LR Y AR g hoi g 3]
25 X B2 LMSCs 1 ] 20 1 B6 B ot A gL e & = Ak
TR m K BRIZH LMSCs A AT 200 B i T Rk 2
NP0, 2 A 25 W B IR A LR 7 ek
T S Al A 211 25 71k 20 A 2 R IR LR I i A
PRI % SRR AL AT 7 T s A A o
g, HUIEFRSUREAE. A T — i8IS
B, AT SCHEAT TR B AR 09 P A G S HK2
PKM2 mRNA (4G . S5 &3, FALR v )5
FERIZH LMSCs f HK2 . PKM2 mRNA ik F [, fi
AL b . R E TR HK2. PKM2 mRNA
TR VA RIEPUEACII DR, B3GR A N s 4 T
LMSCs [ 48U I A K-

Zi LTk, IR AR 2R ] elsg H,0, 15 5 1
LMSCs S Ak W it 15, FHEAIL R AT fig 5 4 58 LMSCs
A SEREfA OC  ARIF AR AR T i AL 4F
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138 3 3 5 LMSCs A7 S0 9 i D e DL & 5T Ak
M ZHRL, A X PR A B W B (HK2. PKM2)
B R i A T — A AT, ELR AR AL
W2 A BN TS ST A FE

S ik
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Effect of Wenfei Huaxian Decoction (igJifift4F%) on Aerobic Glycolysis of Hydrogen Peroxide-induced Oxi-
dative Stress Injury of Lung Mesenchymal Stem Cells in Mice
MO Lisha', QIU Mingliang', ZHU Guoshuang®, ZHU Wei’, LIU Liangyu'
1. Affilated Hospital of Jiangxi University of Traditional Chinese Medicine , Nanchang, 330006; 2. School of Chinese Medicine ,
Jiangxi University of Traditional Chinese Medicine ; 3. The Second Clinical Medical School, Guangzhou University of Traditional
Chinese Medicine
ABSTRACT Objective To investigate the possible mechanism of Wenfei Huaxian Decoction (G iift4F% , WHD)
in the treatment of idiopathic pulmonary fibrosis (IPF). Methods C57BL/6 mice lung mesenchymal stem cells
(LMSCs) were isolated by gradient density centrifugation. The LMSCs were cultured in vitro, and different concentra-
tions (100, 200, 300, 400, 500, 600, 700 and 800 ;Lmol/L) of hydrogen peroxide (H,0,) were used to induce cell
injury. The survival rate of LMSCs was detected by MTT method, and the H,0, concentration corresponding to the sur-
vival rate of 50% was used in subsequent experiments. The cells were divided into normal control group and WHD
groups with different concentrations (1600, 800, 400, 200, 100, 50, and 25 ug/m]) , and the MTT method was
used to detect the toxicity of WHD. The cells were divided into normal control group, model group, and WHD groups
with different concentrations (1600, 800, 400, 200, 100, 50, and 25 pg/ml) , and the optimal concentration of
WHD was determined for subsequent experiments following the principle of minimum dose with maximum effect and
referring to the survival rate of the cells. The sample were divided into normal control group, model group, positive
control group, and WHD low, medium and high dose groups. Except for the normal control group, the model group
and all WHD dose groups were given H,0, for 6 hours 24 hours after pretreatment to develop the model. After model-
ing, the glucose intake and the lactic acid level in cell supernatant were detected. The mRNA levels of the aerobic gly-
colysis related hexokinase 2 (HK2) and pyruvate kinase 2 (PKM2) were detected by RT-PCR. Results When 600
pwmol/L H,0, were given to LMSCs for 6 h, the cell survival rate was (52. 87 + 0. 82)%. Therefore, 600 wmol/L was
used as the concentration of H,0, in subsequent oxidative stress injury model. Compared to the normal control group,
the WHD groups with different concentrations (25 pg/ml to 1600 pg/ml) all had no toxic effect on LMSCs (P>
0.05). Compared to that in the model group, the cell survival rate of LMSCs in the WHD groups significantly in-
creased after pretreatment with different concentrations (25 wg/ml to 1600 pg/ml) of WHD (P<<0.01). The equal
concentration gradient with ratio of 4 : 1 were set, and the concentration of 25, 100 and 400 pg/ml were determined
as the low, medium and high dose of WHD. Compared to those in the normal control group, the glucose uptake and
lactic acid content in the model group decreased (P<<0.01), and the mRNA levels of aerobic glycolysis related en-
zymes HK2 and PKM2 (P<<0.05) after oxidative stress injury of LMSCs. Compared to the model group, all dose
groups of WHD increased the glucose intake and lactic acid level (P<<0.05), while the WHD medium and high dose
groups (100 and 400 pg/ml) increased the mRNA expression of HK2 and PKM2 (P<<0.01). Compared to the posi-
tive control group, the WHD high dose group had higher glucose intake and lactic acid content (P<<0.05). Com-
pared to the low dose group of WHD, the medium and high dose groups significantly increased the mRNA levels of
HK2 and PKM2 (P<<0.05). Conclusion WHD can improve the oxidative stress injury induced by H,0, in the
treatment of IPF, and its mechanism may be related to enhancing the aerobic glycolysis of LMSCs.
Keywords idiopathic pulmonary fibrosis; lung mesenchymal stem cells; oxidative stress injury; Wenfei Huaxian
Decoction (ifi{L2F% ) ; aerobic glycolysis
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