Advances in Clinical Medicine IifiJREE243 &, 2022, 12(6), 5583-5590 Hans X3
Published Online June 2022 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2022.126807

MIF. MMP-95 1814 PH 2E M4 B im BV
it R

SRR, HI T
PRI R B R S fE AR R R, HE AT

ks H i 2022485 H21H; FHBEM: 20224F6 A11H; kA HM: 20224F621H

H E

1% 1t P 22 M %0 (COPD) & —Fh & 3R\ R TSR . E Birs Y N8 438 SOE M S i 2 COPDE
ERREN, MASBRGSBERERCOPDERHBNEERRF. VIIRERGHHZRERFS5
COPDHIREAEIRE, EMIIAREERRME. TFEREIMIF. MMP-95COPDEIR RERAEY], &
LR ER FMIF. MMP-95COPDE BIE—45R .

KA

SRR, RIERT, MIF, MMP-9

Research Progress of MIF, MMP-9, and
Chronic Obstructive Pulmonary Disease

Haigang Zhang!, Tai Jiu?*

'Qinghai University Graduate School, Xining Qinghai
’Department of Respiratory and Critical Care Medicine, Qinghai University Affiliated Hospital, Xining Qinghai

Received: May 21%, 2022; accepted: Jun. 11", 2022; published: Jun. 21%, 2022

Abstract

Chronic obstructive pulmonary disease (COPD) is a global incidence of lung disease. It is currently
widely believed that chronic airway inflammation and emphysema are the major disease manife-
stations of COPD, and the imbalance between lung tissue injury and repair is the main cause of
disease progression in COPD. Many inflammatory factors in the initial inflammatory injury are in-
volved in the pathophysiological process of COPD, but they are not specific. In recent years, MIF
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and MMP-9 were found to develop most closely with COPD diseases. Here, we review the devel-
opment of inflammatory cytokines MIF, MMP-9 and COPD.
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1. 518

1 1 BEL & 1k fili5< 75 (Chronic obstructive pulmonary disease, COPD) & —Fft AR S < i 52 B A4 Y
TG VERFIR R Gee i, i BRI A8 Ml SO AU, F & 20 DRSBTS UM AT BN [ 52 8 1
B, JE#E 2 5ARMSTVE RTINS FE 78S G A8 BE 2 P s 2 4 3R R FE A FE A
RN, Filvh3)] 2030 4F, 18 BHMZE R 2 4t 5 f i WAE K 58 =A7[1]. COPD A bl 1 ok 78 4%
B, H AT A RE SORAE COPD RAE R A BB . T RVFZ AT STIESE COPD i
M35 B MV REPe s 90 N 7K 52 PEBH ZE PE e i gk Je B A G, (HE 2 i Z RE Rk,
VR 2503 B B A s R MIF, 2R &8 8 i MMP-9 5 COPD KR ZVIFHSS, 240
15 5155 JAT(E COPD &7 e B B4

2. MIF 5§ COPD

L5 240 B 3 #4404 5] -5~ (Macrophage migration inhibitory factor, MIF)J&— i 2 2 BE 4R A 1, £ 2% Fib
B 1B S R AR R OR FE EEE A, JUHAE COPD Rl EIE I 2 ML S 5 R A R B RE,
ST S RE A IR A 9 A R TR COPD A I DREE A5 [2] . KE RIS LR, MIF 1E 15 3 Fufk
SSLIIAAHVELR Sy 22 oy 4 i 52 B 8 RE B 3B S ks e PEBGE I, MIF ] i A G2 448 i o
PRI SR, [RIIT I 5 26 55 3 W (1) 350 BEE HE AP PR A KRN A7 95 [3]: Lk Ah COPD 2 PAF™ AR AR UIMLAE Ay
S TSV o« SRR B T MIF 233 S AR 5 N - 1o (HIF-1a) KERIE, W5 AH EAE I [4]
J3 COPD M4 I& B S H Ik 22 1 MU R it — 20451475 s S8 RO i 7% 4k NF-KB {5 5 18 B 19 10 28 R 4
LS AN SEREA JFURE IS, BZE COPD i . MIF 20k &0 22 J5 nldid P74% Nrf-2 J22 COPD AL R
PER473[5] [6]; 75 2 WHRLR H[7] [8] [9] MIF ¥k EEYE COPD M3 Hh i ik, HLF 7 175 ™ 2 P58 1 384
IXATRESE BT B4 COPD #E I M. (1IN A S 4 A Rl 1 36 22, 43R BB T AL s 20 i, MIF 1)
BRI 24555, MIF 322 530l & W 2 A4 K R -1-(Vascular endothelial growth factor, VEGF)Fl—% 4L &
(NO) %, ARk A P g 2 K IR 10 A AR it s B 4 0L A8 P2, 5 it 4L 4 4 i F S S B L [10] - MIF
B TTELL EMLEIH 22 5 COPD A id 2, ipk N v /258 4@ 2 A B (MMPs) ) IE % R 7 o 7E UGN I
FRRER RN, Bk BB MIF 32, ik MMP-9 [5RIE, TEMTAUM . s 4h i il
FIMRVER : BRARIAELH 04, S 5EES, IEmERAeLL].

3. MMP-9 5 COPD
R4 JEEH-9 (MMP-9) R KEE B. ‘BT 2R YR IF oI RIE T ZFAE[12]. 1EH AR
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BT, MHMAPIFARE A MMP-9, A4 SRR R, SOV ERZgif. 1 B gnie. et 4Eam
M B A A T e A, FEAR N DAJGYE M B SR T i, MEs MR I RTIKIX MR OB AV e A
WG [13] COPD & LA J=) i A AE AN 4 I A1 JE 5 (CEM) IR . il ZH 2R 2T A0 ks a8 1k SERE I o
ARTE ) SORE IS R AEAE MM R AR By, W R I RTE RS 7 MK BRI AR AR,
IR 28 8 i LA r A 200 R R A . MIMIP-9 S T/ 5 28 1 20 i SR S R R I 36 L e A (B0) P e &5
1, 25 RMERANHL RN 5 P PRE IPIOE i S PR E BE A, S EUR IR A AE N #E [14]. COPD
YA FIANTZHZA L MMP-9 [IRIAIG I, FEAFAE TR AP R g0 M B f AN S <0 b Rz 4H
farb . Calikoglu Z5[15]% 3 COPD #a'E i MMP-9 K-V T IE# R4, [FR#EY% COPD #E K
MR A BALF. FiliZH 205K H MMP-9 3R IE /K- 5 MR 1S = . MMP-9 18 0 insek i1 5 B ECM
Befide, ARSI A T, RPEANMUEE, SRAATHRANM, n E RRIRGE 1 % 1% ) Ri[16]. Montagnana
(L7155 g 73 Wl 4 i e 3t B 28 ) R JEC JBL AR N 9L, AT (i Syt S < ik, B TR COPD Jifi i
TE R SE TSR i [18]-[24], A B R FE 32 BA AR M I8 1% T i SR AR Ak 10 R F A DA 21 o AT 1, WA
AR N B, I R AR K P VEGF it VEGF 52 4R (VEGFR)-2 Il M & A8 . 76 MRS
TR RIS E YA F, VEGFR-2 315724k NRP-1 (14 B £ %-1)f VEGFR-165 [#]£ 1A T . VEGFR-2
fo e P 2 SR R R, I e B4 AE T, R N B A T S A I — A . Ak
R SORE AR (BT R S T ER A A COPD R JERINLAEI, 7 T BEATIE A B AP yE T, SR i
Y T2 COPD A Jp L HITE #6715 s [11] 6

B FATIN Y MIF. MMP-9 75 COPD H IS0 2 7T DARERE g = DA 4% il 4 PR i 0 28 E A TR TR
COPD KM IA RIS BT . S TE 2 A4 T 2& COPD WAt HE, LA ISR 558
KNG, 125 COPD KA. KRBT SAEMME T MIF. MMP-9 B 4524,

4. PAELAREIREFIBIE I BB

FURZ EEAAIEAT T kA2 AL MIF P2 ) S ZORIE25] [26], [FIRS thAT i B k4. P B2 4
M. bR ANRE. oIS G A . MIF PR NET RIED 7 2 BRI R KT, 25 T 25K
RAKIE. HETE R MIF B850 AP ThRe 5 2 R 2R A 5%, a0 SCUE PR . SPERii4 (acute
lung injury, ALI)/ZuH: IRy 238 45 41iE (acute respiratory distress syndrome, ARDS). COPD. #/fifi. fii[a]
LPYUELAE[27]. MIF S EOE — RV NG 58 B 5 AR S5 & Ja AR A2 DRE,  B4% PISK/AKT,
MAPKSs 1 G & FB I ARAH RAS 5% 355 [28], W0 5 15 5 18 BRI 8 B A O s R 7 i R -1
(Activator protein-1, AP-1). #%[XF-KB (nuclear transcription factor kappa B, NF-KB)%Z%, {23t N4l A1
(IR SR, ANTTTRAE MIF AHSR I RIE SR Al SEIA 25 [9]0 7 W] COPD St pn s iy, B mai
MIF BH S5 v DT I 28 0 S 82 1) & AR R e, COPD R S 1 F8 8 MIF B0nt A B 27t =, HLBE COPD
T REEE RN MIF ZRIEACHAR G . (HBA T FE[29] 8. 534 EL COPD 3% s o MIF /K
AU, COPD B MLiE H MIF IR T8 RERE 1 b 257 JE AR iR U, MIF Z2E01% 00 T &g
WAN—FE R T, S5 UESE R WI[30] [31] [32] MIF W] BE A& 4 HoAth 4 i A= A7 AN T2 AH SR A DI e
5. HMREMMACAT R COPD XA LI

MIF i S FE K (1 2 IA[33], A2 R — N EEIRE, HAHE A0 8 TR, Za kB
HEMMM R, B2k EAWNBI R, M2 R A E M IR ks R 1 il
LRYEA . il AT P B ZE PRI o P R 0 B T I A A A COPD it A AN 5 SUi Uik 10 2
R e R 3 . 2 WU 9T 3R A [34]-[4015 AEWRARF AR LE , WRJH 2 A COPD A8 2 Fili 2 23 Py 5 248 il T2 34
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BT, P53 HE [ B RALAE it A U R 5 B AR A R I A 2R B 2w T UM 2 2R, X SR p53 1
Fik SR R R Z I8 A fEAEE B0 &, 1 MIF IE2 @ 50 P53 A 5 A4 A I8 TR AR 4 AL Y
B G sz A SRR 5 (CS) M #RMEVE . E2 00 COPD Bt Bl rfr, CS Ml Ui WL R R, FLBRSRER 2 1)
UESE R AN A T SIS R R 2R X R HAEIRIER29]FR MIF G2 (/N4 | R R A 56
Jit S, X R BTERTZ 20 MIF AT RRAR I L2 2R s Ak, BRI 2 ITEHE 3R B MIF 4ERR4H i N 72
SAMEE AL, e 7. MEMESHSMALUEE . A 2510 S, MIF £ 2R
N RE EN, EAEKIIRGNALBEE R A R 7SR IR, MIF U3 F 0 20 N,
MAEH LB e vl BRis I 0] b s i T BRI E I [42] . FsE b, BER MIF By B ek %
i, FEIBCHEAE K7 (5 i 73 o 2 PR e, AH e B R TE RS B R R e [43], BFFC R i<
£ COPD PAs# B NRHE, MIF A B Tz s,

6. BRI ARNMIFSIERLE

MIF 942 2 BTN A2 38 5 42 )8 2R B (MMPs) (1) TE 4% 1, 76 S8 N 380 R 98E I o7 IS B
% E R AR MIF 38 2 [11], (23R 48 & A BE-9 (MMP-9)[1)3R1L, 24 MMP-9 3 £ I m] {8 BE iS5
ff 386 0, ) B 3G 00 T i 9L B A I 0 AN AR E M T B R A B T DL I AR, 7 B R O B A
(Extracellular matrix, ECM)H e « IXFEA F] T BAZ BRI R Ge ik N STE L iR A) Be AL v s 9, m i
PNE S AL ZR 51457, [ I AT iy ) B 0 it s P A E W 2 G 224 7 A2 B 2 MMIP-9 [44]. MMIP-9
REREEEAMF GRS 5B ERN R, FEEMR IV BRR, EIEF AN &R, M
TENS S8 JORE SR B I N 3R IA /K I B TR, WS R BL[13], MMP-9 AEfEBE ARS8 ECM, FH{E3t
JEME EFTFL, RECR PEANM, RYEAEMRAE TR A, IRHZRE: Ak, MMP-9 i&r {2ty ECM A
KRIVEKE IR, FHSApGE. o, SCRIEFMEESH, KREREDR, S55EHEN.

B 4 J AR TR IR (TIMPs) & MMPs RS8035, v LLIIH] MMPs [ A= 95: 208 [45]. TIMP
ST PRV S B B S I, R ER P R A AN SRR A it )V A T GURMA TR . TIMP
EiALH MMP DRI B 11 454, FFHXF MMP B % —R94msl 06 1, AT 4k FF REIGE B 5 15
2R AP [46] . H BTR AL G )8 & A BEIIHIFITIMP)ILE 4 ANEARL, Horb TIMP-1 3& 1 i B
MMPs K %4 5 COPD ¢ & & % V& MMP-9 [47], TIMP-1 /2 MMP-9 ) 5 55 oy s PEHI 75, A A
EEMWEER T, B5 MMP-9 3[H S5 3055 Rl BE 1) 35 AT M A5 UR R0 AN R 3906 (1 I W 3 44 Jok 7
[48]. HATHE AN MMP-9 5 TIMP-1 RGEHI KM, 72 5] ESAH M &1 5 3 fg Fr = 1 5 28 1) B 22 R 1A
/& COPD FEZ [ KM . MMP-9/TIMP-1 [~V 4 A Ay J& [ Bt COPD <1t 4 U ¥R FIE 52 3l 245 Y- i
fbrd, MMP-9/TIMP-1 FUfEFt e, FREAATERELLSORE R MR, 514 2R R T B <, 2
MMP-9/TIMP-1 LUAs F B, MR LMEE AT SRART4A0[13]. TR, EAR - JUE A B4 1%
WA NTE COPD W AR FF AHE TAER o 52003 5 43 2 1 BG (MMPs) (13X kP, 4 2 B 2 [49]
[SOIANFTBRER I TG 3 o« B M MR T3 1) 28 0 2 8 B A B 2 S 8O s IR, I3 80U [51], COPD
(RS B AT B2 B T8 RN e 2 1 i s R v B YRR 7RI [52] [53] [54] [55]¥)RekEfS S8k B
BRI SR AT I (1 2 B S PR SRR S . WFFTR I, fE COPD B it 5, MMP-9 Al TIMP-1 [1)3% 1%
Py m] S B0 M A T (ECM) BV S BSR AR o E 38 A5 15 FELE i (0 IR 2+, MIMIP-9 AT TIMP-1 (3%
PERT FEUR R M, X T A COPD MMM, X n] S5 ECM BRI fiti < il [56] .

7. MGG
MIF BERTE 9 e R 4H A 15 5 MMP-9 B i, 25 COPD [ i)/ B H 2, tnl e R4 A
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A5 11 58 B A TP I AL T A K R B I [57] - MIMIP-9 Xof 2 Je i85 A2 40 i AR S o i IV B e S 1 4 B A
B FH AT (R a2 A IS TR 1l 5 U A M= 3 A2 (58] Wi 7T B MIF Fll MMIP-9 XL 338 5 g 1=
R VIS, I H IR RIER MIF {23E R4 f B 5 MMP-9 {2 i S 350350 i g 1k g [59], MIF
15 3% g 2h R 1 T @ Heid e s MAPK/ERK ERS, 35 AP-1 8 363fE, 15U AP-1 v] BEL#E 1M
2 R WA R 1A MMP-9 ¥ %% 5% Je 3235 [25]. 53 —WFFE[60] K 3 MMP-9 ¥ 55— % K1 AP-1 52 % i
1 c-Fos 5 c-Jun il i JE B R hi Bk S5 I 4 6 T O SR Ak, T8 S 423 MIF BT USRI 41 i A T
B AP-1 &M, hnsg 1 HX FUEEE MMP-9 [ 1E 5 Ui 4 . A HAE[611FE MIF AT MMP-9 7£ 28 /i
J AR = ERIE, S5 RIEDIE T MIF 2 28 40 B F1 2 i g 40 i H MMP-9 SR i IR 7

ZE ERTIR, ERAEHL MR A MIF 7155 MMP-9 £ik. 7E MIF/AP-1/MMP-9 {5 5 il #%[62]
W, MIF S BT 2 R R4 28 R 78 MMIP-9 RIA34 AN, 75 COPD H il IRimiifl, P fitiZH 2358 ) 2
4t Z5GEER. TIMP-1 1A MMP-9 [ RARHIHIFI[45], 24 MMP-9 RIAH Z 1 TIMP-1 #5532 ) 15\
TMARH MMP-9, & 2IHIHI AR . BEIALER, TfEN EEER 5 MIF 25 K45 MMP-9 52
FIFHITTRIER D, MIF 5 MMP-9 KRR FNHI7) TIMP-1 195 R A% AR, MIF/MMP-9/TIMP-1 i@ B {F
COPD H K WLAH G R GLHF 5%

&5k
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