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(AM 4) DR Y4 (PH 4D A 45 )5 BMD-MSCs T4 (PM 4, B4 8 H, Y% 8. 33 mg/L sh&E m Y
5 min, PM 44435 A2 4 BRIk ST 10° BMD-MSCs,, 4 4153 3 FAR 52 55 6.24.,48 h ZbSE K B, UM 20 27795 BEAG i %
Bt/ Fe L M54 B AT Bio-Plex UM F R, 25 & . PH 1% A 41 TNF-o 3% & B 8 F &5 (P<<0. 05) ; PM 4% PH
4 TNF-o e FEFAG(P<<0. 05), PM 415 PH 41123 14 ¥eBF 6 h.24 h BIF&A%, L PM 41 FR& 9 B 5. (P<<0. 05) ;48 h B 5.7}
s L PM A FHRTE ] i (P<C0. 05), PH ZH% A 2H TL-10 ¥ B 5 (P<<0. 05) ; PM 20 % PH 41 TL-10 ¥R £ & (P =0.013) .,
gk b TR ST BMD-MSCs J5 1] DA R B Pt & B 7 1L-4 Fl IL-10 @i T A R 7 TNF-o B8 K B 278 T
AR BE MR 5K B B SR e .
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The intervention effect of bone marrow-derived mesenchymal stem cells on inflammatory factors in lung tissue

and plasma of phosgene inhalation lung injury rats

MIN Si-ging, HE Dai-kun, ZHONG Zhi-yue” , CHEN Jun-feng, SHEN Jie
Intensive Care Unit, Jinshan Hospital, Fudan University, Shanghai 201508, China

[ Abstract | Objective: To observe the intervention effect of bone marrow-derived mesenchymal stem cells (BMD-
MSCs) on inflammatory factors in lung tissue and plasma of phosgene inhalation lung injury rats. Methods: 96 male SD rats
were randomly divided into air control group (group A)s BMD-MSCs intervention control group (group AM), phosgene
exposure group (group PH) and BMD-MSCs intervention group after phosgene exposure (group PM), with 8 rats in each
group. Group PH was exposed to dynamic constant phosgene at 8. 33 mg/L for 5 min. Group PM was injected with 105 BMD-
MSCs via the tail vein immediately after phosgene exposure. The rats in the 4 groups were sacrificed at 6, 24 and 48 h after the
models were completed. The lung tissues were taken for pathological examination, lung wet / dry ratio and blood gas analysis.
The plasma was taken for the Bio-Plex cytokine test. Results: The level of TNF-o was higher in group PH than group A, and
the difference was statistically significant (P=0. 02). The level of TNF-a was lower in the group PM than group PH (P<C
0.05). The plasma I1.-4 concentration in group PM and group PH decreased by 6h and 24 h, which was more significant in
group PM (P<C0. 05). It increased significantly by 48h, which was more significant in group PM (P<C0. 05). The level of
1L.-10 was higher in group PM than group PH, and the difference was statistically significant (P<Z0. 05). The level of 1L.-10
was higher in group PM than group PH, and the difference was statistically significant ( P<C0. 05). Conclusions: Anti-
inflammatory cytokines I.-10 and I.-4 were increased and pro-inflammatory cytokines TNF-¢ was decreased by the tail vein
injection of BMD-MSCs, so BMD-MSCs has a protective effect in rats with acute lung injury induced by phosgene.
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HExRgEET, HAE B REM PR P
ANEA . H TR NSRS Bl A TNE-a,
TL-4 TL-10 S5 40 B 7 ) AR fh A S 6 ™) (R AT 6
o BE | 7L B+ 40 MY ( bone marrow-derived
mesenchymal stem cells, BMD-MSCs) #% i %} 2 4
it 05 AR 2 PR - 5 40 4R TR 52 i | BIE S D
PRIt A BI85 B8 2R 2o Tl 20 L DR - 56 O AT
Jiti 45 43 v e F BMD-MSCs i J5 (19 22 1k, DL &
TR T S 240 R - A A e I A A e 9 7 1 R A A A
HAE, IF 20 Bt BMD-MSCs £ H8 0 2 P it 451 143 1)
THER .

1 #MREFE

L1 EZXAMAME  JLIMLE K DMEM, i 4
MLYE W A € [F ScienCell 23 Al &R =6 B
VLM T HP AL 25 B | N, N- 3 i i 38
Cely A E 254 B2 iR A IR A Rl . sh A E &
YuiEAEI B 58— ZE BE K, Bio-Plex 200 System /5
i AR T R G LR A S i)
& B 3£ E Bio-Rad AR, HAWHFAMINELL
TR Rtk 11 73 sl [ 77 gl Ak . BAARSRAE S BRI T,
1.2 EBRKA @A SPF HHEE SD K
96 H AR 180~220 g, B FifEPEH /K- el 5L 5
A RA ] R ERBELS A 4 4. 238 SO B2
(A 21) .BMD-MSCs + i %f FE2H (AM 4) S e i
ZH(PH 4D . A% 5 BMD-MSCs T i 41 (PM 41,
24 H, ADRBRWAZSR L RHIKE N PBS;
AM HI A %5, Rk 5 10° BMD-MSCs; PH
MR YT SRR A KT PBS; PM 4G L8
5 2 R K 5 10° BMD-MSCs,  4e 7 730 o
KEEFah&ME E Y dsAE T AW 8. 33 mg/L
AR R =R ROk .5 NoN-
T HIEE R R N A 8D - Y4B 5 min,

FIT A R B R ST 5 B K. a0l F A
Hg A2, AM 4 TE S BMD-MSCs, PH 4 44 5
PM 2l 1E 5 BMD-MSCs J5 6.24.48 h & 4% 8 H
KRCLME F PRI, 4% 800X g 4°C &L
5 min, UMLK —20 CORAFRFRS . BOR B4 2020

JLBLI SRR o
1.3 KR8 & i T 28 i (mesenchymal stem cells,
MSCs) 3 Fx %52 R PG BE Y 73 29 B 7 MSCs,
Jr RN < b R FRUKT A B S5 . TC T o B8 i
AR s P S B B8 D i Js 1 ol s s i R
WG B0 TUE s A I I DMEM 3 % DUTE 2
WG AT 2026 JiG 4 1L 7 A9 K DMEM, & T
37°C 5% CO, KEFRM R, 40 Y 22 B0 i X 41 g
I . YRR 4~5 AR T 2B s 69T
1.4 BMD-MSCs ##  fE4r #4557 5 U BMD-
MSCs 4l i A#e4y GEP Bl dg, T 37 C.5%
CO, BT 3% 48 h(FL e 25 6000, KR&
MR BRI TE RN G, S BN R # ki 5t 10° BMD-
MSCs 4fififl, %% Ye 38 = W5 LT T WL & 4 (.5 6 11 4
JUES/ BT oy WL AN M AR, RS AR AT 3 A i A%
BRI
L5 MR/ FHyHABEES B3
228 25 PBS ik 2B gk B I P s FR T i, THE IR
Jo i s W il 241 2 22 80 C % A L Je 2 FE T IR FR T
HLHMET R, PR HE R TR L

A il P B 10 00 FF 1 2, 46 e f 1 o)
B 5 pm JERYLA LY s $EAT IR ARSI 2L (H-E) 4
O T T WL, 43 A K UM 25 23 %) s 2 i
A5, LR 475 B ik R
1.6 DBioPlex i@ 2zZaBFSH@ER T
A A A BRI iR R R o (TNF-o) L [
A2 4 (1L-4)  1L-10, FF A I 3% B & A 0 Ay
4 COKIEMER 560 X g 4 CELL 10 min, IR ETH R
Foeud B A5 o 2 bR R RE AL BROERL R I BT AR K
Streptavidin-PE #¢ )% 4 &, DI 100 pul. Bio-Plex
Assay ZZBOTIEIEAR » BLAS AR )5 » BEFL
AERIR AW 50 pL 3075 PBS, &L 40 0 i A A%
WESRERE 50 pL ik 25 pl, Streptavidin-PE ¢
JGEREMW 50 pL 5 EIRIEIR 10 min, E5 AR
PUIR SR I ] PBS 15k 3 W, 485 1 PBS 125 L
HRMER . 560 X g 4 CESL 10 min FIRFEIK 30 s 5
TS AT
1.7 %54 SR SPSS 17. 0 & ab 3 %k
Pt R ER L s 2R 25 AL [R]— B[] 8 2o 4
PIAS (] B[R] e 8] 79 L 35 SR T 25 43 B Cone-way
ANOVA 3, fausKifE(a) i 0. 05,

2 & R

2.1 AEEESR HEREGE DR i



402 Chinese Journal of Clinical Medicine, 2017, Vol. 24, No. 3 FEIGKES: 201746  $24% H 3l

] PH AR U2 200 I i B el 3 AW @ES AR iyt i o i B4 21 40 i s PML 2 %
Z PM B HAD 3 A Bsib . AdlS AM 4l PH s .
WL, TS PH 4 Y45 6 h K& 24 h i

1 TENEREAXRMALR HEREBER

Original wagnification: X 200

2.2 MR/ F PHY45E PM 4iitive/ T B & BY(P=0.008), PH 41} PM 4+ )5 6.24,
BEFA4AS AM Y4, 25 E%H2%3E X (P< 48 hililn/ THE FERAH, ZR65% %3 X
0.05) ; PM it/ AR T PH 4. Z R H G il (P<0.05.%& 1,

x1 FAXRAR R ESFZ/ T

n=8,7+ts
4l 6h 24 h 48 h P
A4 4,48%0.10 4,52+0. 11 4,54%0.10 0. 670
AM 4 4,.54%0.11 4,57%0.07 4,.51£0.07 0. 580
PH 4 6.02£0.74* 4 4.91£0.10*4 4.68£0.08*~ 0.034
PM 44 5,060, 11*~A 4.75%0. 06/ A 4.70£0. 04/ A 0. 021

*P<<0.05 5 AZiMtL; A P<<0.055 AM 4iAitk; 4 P<<0.05 5 PH 4{#tb

2.3 & 4 & (PaO,) PH 41} PM 4 PaO, it 0.02); PH ZH#1 PM 4t 7 )5 6.24 .48 h PaO, &
FAHAL AM Y, ZR A5 L (P<0.05); W T, 22598 G it2r i L(P<<0. 05,3 2).,
PM 4 PaO, KT PH 4. 2R EHS5 ¥ E X (P=

%2 FBAKXKBRAREEES PaO;
p/mmHg; n=8,x=%s

4 5l 6h 24 h 48 h Pl
A4 95.50 4, 54 94,62+ 4,57 94,50+ 4, 14 0.72
AM 41 93.13£2.90 95.13+3. 68 95.13+2. 42 0.38
PH 41 59.13£3,72*4 70,001,774 71.75+£2. 124 <0.05
PM 4] 69.63+2, 62" A 74,50+ 1. 85 LA 79.75+2. 12 LA <0.05

1 mmHg=0.133 kPa. * P<<0.05 5 A #{Att; & P<<0.05 5 AM 4t ; A P<<0.05 5 PH 4
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2.4 BioPlex i & @ &5 %4 @R F 40
%% PHAIKERIMAE TNF-o R A 405 AM 4]
Fhen BT EAERS B N H e T AL 250
Bt & L (P<<0. 05) s PH 41 114 ¥ B fE 4y
BT 6.24 h K. 48 h Bf FH i Z R A G it X
(P<<0.05) ; PH ZH 1 3¢ 11-10 ¥ EEFEYL RS 6 h I
T e o I B[] 45 B8 2 7 R B BT = T A (P =

0.02), PM %1 TNF-« £ BMD-MSCs # # J5 6.
24 h5 PH 2RI E .48 h iy TR (P=
0.013); PM #1 Il 3¢ 11-4 ¥k ¥ BMD-MSCs # 4t 5
8 ETEaH, 48 h i+ PH 44 (P=0.009) ; PM 4
I 3% 1L-10 7 BMD-MSCs # 48 J5 22 T B (HAE
6.24.,48 h B R I(E & T PH 20 (P<<0. 05,3 3~
x5,

£x3 BAKXKRAERMESMF TNF-o &ML R

os/(pg e+ mL "); n=8,x=Es

71 6 h 24 h 48 h P1{E
A 23.86+ 4,54 22.52+2.18 22.79+2. 54 0. 48
AM 2 23.32+2.77 22.79+ 4,97 21.29+ 4,00 0. 63
PH 2 75.19£ 11, 67*4 61.82£10.61*4 49,20+ 3.86*4 <0. 05
PM 4 74,50 £10. 85*4 61.56£10.61*4 39.28 £8,20* LA <0. 05

*P<<0.05 5 A Z#HLIE; 2 P<<0.05 5 AM ZHAH L ; A P<<0.05 5 PH 41411t

R4 BEAXRAFEERMDME L4 025 R

os/(pg e+ mL™"); n=8,x=Ls

] 6 h 24 h 48 h P {4
A4l 14.58 1. 17 {520 m im0 14.99+ 1. 02 0. 76
AM 41 21.59£1.26 22.62%1.26 18.84+ 1. 31 0.52
PH 41 7.53£0. 984 8.46 £1. 0*A 33.35+1.48%4 <0.05
PM 4] 4.56%0,79% 4 5.75£0, 58 “A 4812 1,73 /A <0.05

* P<<0.05 5 A giAHE; 2 P<<0.05 5 AM 41fHEL; A P<<0.05 5 PH 41

£S5 BEXREREAESE -0 #7145 R

os/(pg+ mL™"); n=8,x=Ls

E 6 h 24 h 48 h PH
A4 24.98 1. 61 23.88+ 1,34 24. 84+ 0. 96 0.28
AM 4 24,79+ 1. 38 24.12+1.21 24.62%1.95 0. 61
PH 41 54,85+ 4,630 45,99+ 3,88* 4 42,5646, 172 <0.05
PM 4] 49.17£2.66* /A 54,21£5.93* A 64.60£6.61* A <0.05

*P<<0.05 5 A Z#fLE; 2 P<<0.05 5 AM ZHAf [t ; A P<<0.05 5 PH 4141t
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WEALAE ] R b 5 BEAE L A D e A5 . Hor,
RAE TN AN T Rk PE R EAE . a7
ERE RV A E AR BLAE T A0 LA 2R (T AT
ZFE 5 % 38 #% a1 JAK/STAT, Ras/ERK FI
PLK/Akt" , MIP-3 ¥ 77T LA i {430 7E
AR E A P R F TNF-o f=:

AWFFE T B A5 B 42 5 B F TNF-«
W I Tt SR SO AR SR A AL . AR I
R, A PR R IL-18.1L-6 . IL-8 /KB B Tt
Be BRI, AR R ER T /N B RE l a E
YE (BALF) H 1L-6  IL-18. MIP-2 Jli& . XS5

FW] . — B fie 58 172 0l SO A i 5 £ I ]
P TR A A B T I I 4
ZAUFE R B 53 W TNF-a. i TNF-a 7] /¢ Sk
KLZ MG L I 2 0 S A . B TNF-a ¢ 11-1
P2 AT S RE AN R T A 20 P 1 15 1K Na/K-
ATP i, SEUMK . ABFFEE— L UERT L 726
A6 T i3 475 47 A W A ok R s i R IR 1
A LA BE R T o DRl s S b 2 LA R
SRR AR ST SN » R B 5 AR T R A E
5 o A Al A3 e il K ke ) A KT

PUR PR AT G S A9 AT SN » B AR JAE S
PEARRRE . TL-4 SRR P 32 BT 2 1 BT LA il
Thl 2534 A b PR 20 B AR S e
T AR O R Y RE R B T4 58T R
Ja ETHR AR S 48 h IR & T IER K. 4
S B R i R e ISR R R L W& Y
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MG S BEE R AE V522, LR TR A4 8 48
WIZ . ARR A 5 550 PR 7 189 2% 45 7T B 2 M 44 4%
LSt K e i) A s L 2 —

H ANy BMD-MSCs ({475 2 B A 1 32 1)
PR, BEDLH: 5 55, BMD-MSCs g 17 Th2
YA A 530 TL-10, SR J5 38 2o 8 20N A B8 1 4
ff A K (chKGE) 48 B 7 ) B e ) 2 R 5
LR B A 2 R 41 (dendritic cell, DC) 4t 3 h
28 R DCL > TNF-o (430 i DC2 3%
i IL-10 /g 0 W, dE TS 2 Thl BT R v
(INF-y) 3 /0>, Th2, Treg 40 g 53w 104, 1L-10 1%
I AL - BMD-MSCs 38 228 43 W6 11 40 ffg 4
%% R $5Pr 5 (interleukin-1 receptor antagonist,
IL1Ra) . A0l L Wik 40 s 7 i TNF-o S T 21 i 53
TL-1, S Ul P 400 40 e 1 S E B I . 82
PREE 3 5F BMD-MSCs # 48, FiE T 1L-10 9%
ST i 111/ R AN i TS GO DN R Vi N
FEH OB 5 R B A% A BMD-MSCs JiF s TNF-a
WA TL-4 TL-10 Tk 5 LIRSS (A2, H
Hii & T BMD-MSCs S 2P Il 453 493 1 2 i 98 5 B 1
PIRNERE E G TR — 2 T

25 LRIk , BMD-MSCs B A8 G B R il
PR B — R B E T BMD-MSCs #48 1] JH 5
IL-4 TL-10 HLR 7 WS B f2 28 I F- TNE-o
Ji£ . 5 W] BMD-MSCs #% A i A5 S 36 97 2 i 468 g
A BT B (B A 2B ST
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