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1. 20 ISR FEAETE T AR

WHEPEPI TS (Necroptosis) , XNAREFMEIRSE, 2R AN B y—FhARe A R 108 715 5l % 1 40
MEREFHEAET ., A O R B — R (R T e i T . 1972 4, Kerr 25 N9 O 4IH A 123X —
ANE] T 40 SR IR AU A AR PP PR AU T2 07 ST 1 VR, BRI T Y4ERF B SN TR, AR
BERRENES . AFNMKET R, FHEREET IR AT MERTE . 2003 4F Chan 25 #2H T
A IR IO X — MRS, AN[E T 40 B E T A 245 Sl B AT A IR AE, RS RE, B g
B E A A AR ] . 40T K BRI T AR L VA R SR R 3 1T S B A M R IR S . T
WP T A N —Fh BB R It T 7, [FIE EAA T T4 i 2R A5 5 AL AR SR 40 T A R AE
Xl TrEgE L EPIRFERET:, EFEEH INF FFHZAIEHEH (receptor interacting protein,
RIP) 4%, dE Caspase M, FHEIMIEAPH T ERHE, I H) 8GN 5 S RTE, H& E3hFEaes:
o FRMELE TMEF RS =AM E, EEFERIOTRIEMEA AT L EARRE . K 5e
B AR AL . AR R I e it . B IR AR AR I 4E B 25 . AR 40 B R 0 HR BN B, kiR Dh e
PSRBT o< o0 T2 (DAMP) FRURR TR, SIS Bl A RE SN ™o 7E Jig SEAIBIF 70 Hh R IR AU R T % 22 o
PRI R AN AY, B B4R JORESR AV o JCFLAETE 32 B A 20 I P 955 D A I e R % b A TR e 1
PR E IR EERMER, BN RES 2R B 5 %M 8 5 R R NA K, 7T LURA T AR 2R3 1) 4
Harp™ . BhJE, ST 4NN AU VA T RORE HEN T R R SR, AR MRS VR TR T 2 R R
2. RS A5 S A KA R E 7

Z 50 TR E SR RN F E N 7 A2 EAEH 22 R - 77 2 R 1/3 (RIPK 1/3) Al
RAE R BEERCAA (MLKL) o R L 1{E 5@ BN TNF- o M-S HIRSEHERE T, HAEHNLEA TNF- o 5 TNF
AR 1 CINFR 1) 255 )5, #WEALH INFR 1fest UM AR E &Y 1558, LS RIPK 1 22 R4, 1
2 A RIPK 1 AJOE 4E4 Caspase—8 1E ALK NF- « B A1 MAPK i #% . {H*4 Caspase—8 [IEMEM SIS, W&
AEH) RIPK 1@ H & F 16 RIP [FYEAH BAEFH &P (RHIMD 5 RIPK 3 AHEAEH, JR@§R2{L RIPK3 F1 MLKL.
e 2% MLKL BAR At S 5505 JI 5 H 4 1) 3 2R DA R LRI 28 4 B IR RIS R 4 (ROS) IR, n e 8 i e i ™
2. 1 R SRSER 1 (TNF)

1975 4, Carswell Z" R IL T MG B EIRSER T (tumor necrosis factor, TNF) , iXFhgfifafA
TH UL SEURMR ALV A L. SR%E. TNF S8 2 A% 0 R 73 3) 72 TNF- o FI TNF- B o TNF-a 7} s i
Mo, 2 —FEA Z P AV F RN R YR T, 22 50 RRE RN, 2 P T AR SE I T
FERER T, BARE. PUREAREIETEIhAE™ . TNF- o AJ7E Y. EREgni. &5 S 4ni,
fn CD+4 WRESGHA . B 4HA . AEIRAHML 2 AR AR5 4 25 2 Fh At rp Rk ™ . FEIER RS T, TNF- o ff) mRNA
3" ARty IX BA F &1 AU 541, HEEW 5848 H 36 (tristetraprolin, TTP) 454, 13 mRNA ()
FRffE . 2452 B S RE AT, 22245 yR LR s (MAPKs) « ZHAAMNA T & IR (ERK) &5 5B N T
BUTTP WEMRAL, Joik5 TNF-a () mRNA 3" ARG5S X[ AU #2204, mRNA PR S A TNF-a o TNF-a {F
NI REE (RS, CumfEsh, NimfEMK AN , CumMiXFMr) 150 N2 HE IR bk I 4H i) TNF [A]
JRIX (TNF homology domain, THD) , £5#4 A 10 /4~ B 27/ KI¥ B #EI 45, THD # LA B 1 FH L0 e
REBEE AR =A™ ™, INF- o [FIHI4 X 3 TNF- a #5358 (INF-a converting enzyme, TACE) BIVI
TS TNF (secret tumor necrosis factor, sT-INF) o TNF—a KAEAEYIRN FE LIRS 2 MNMIREH %
P& TNFR1 il TNFR2 S50, TNFR1 AJE T JUT- B (A 2400, TNFR2 )2 15 T & Fh i g . 2
TNF- a 5 TNFRL 52 /& &5 & BF, B8 s 35 48 3& IE 2% 70 + M R SR JE (Rl 7 32 4R #H O 6 T2 45 # 3k (TNFR
associateddeath domain , TRADD) FIFfRIASE AT Z A %A T 2 (INF receptor associated factor2,
TRAF2) , SEE AW 1 MR, M EGE MAPKs I NF-x B {5 5@ . Kk, TNF-a5 TNFR1 Z5 42 A 541
PR B0 VA TR 2% RE A0 B DR 7 1 = AR R s 5
2.2 Caspase FKJk

Caspases x&—ZH = JEOR 57 I F 2 IR B LIl X, 7E 40 RS 3 1t 20 T2 R 5E Jse o7 v kS 21 S B4 H
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Caspase Al 0 NEIS: RIEME caspase AT 1% caspase, J&# At LA %% 17 2040 A 41 i 02 3k L35 B o
caspase I TIREAEF], W ANMIZMEME (BUFET- %244 Caspase-8 & H:5% & caspase-10, FIPNJEME (EiZk
Kifk) caspase-9, BEHT AT caspase—3. caspase—6 Fll caspase-7"", HH Caspase—8 #i\ N =41
FET- R T 7, MR S RS AN iR A, VN PR SR T SRIEMER T BEAEIAN
Caspase—8 R4 TIRIZ B ENE T, 24 Caspase—8 [IMIE SZHMHIIN;, RIPK1 2532 200k AT+ 25 - ik e 1k
RIPK3, RIPKI/RIPK3 & &A4HSEHEMEIR 1L MLKL, 2% MLKL JEFLIE o & 1R 4l B2 IK A A S8
PSR BB T 3R R RIES ™ . HEHE R, Caspase—8 Rk ik ASC [RITE K, Caspase—1 Bl
IL-1B (PR, HaZBom i FEA 7 2 Caspase—8 HIEFIE 1, XK H K Caspase-8 [T REH H I T-41
BET:, AT LUK IE G AT ThRE, ISP R AN IAt ™. F4h, Caspase—8 CLil %55 AAH AN fu A A
WA i P R 20 NLRPS 26 MR B 37, IF L AT DL Rt I D). i 52 284 FH 84 Caspase—8 AR i
IS IRBENE MLKL 15 54% 5ok 5 3l NLRP3 B2 7EF-Leai sl eh, @t SME M RAE T8 4211 Caspase—8
WAL AT AR AL A T Bel-2 SR 2 Bid™ . il 1™, BT, Caspase-8 {556 k5 A%
(K78 B 8 SR S5 P P B R A 6, I FEYE T caspase—8 MIVAYT AT RE A Bl T FE () RoE FE R 5%,
o R M1, WINLRP 3 A1 IL-1 8, 10 caspase—8 1™ (K20 o T Bk PR A0 M 745 7T fE G 3 i
o B R A S
2. 3 WAL/ IMAE

Y A A SR AE A T T =M% EE e B, RIPKIL R RIPK3 DL RIR AN T+ (MLKL) o FESETZAS
SRR, RIPKL. RIPK2. MLKL 32 &4k, FEMIRSEHE/MA (RIPKI/RIPK3/MLKL 3E5RAK) %, Wtk
BHIRIEPE N IR FEME T T E A S A B AL, B R EANM LD TIEE. G, 55K E S
PGl i, RAET AN SRR IEE TS SE B P b BB IR, ZBP1. TRIF A 3RS0/ MA B R L
S IRBERI LT, oTHAE S SR SERNZ Wi R SEAR GBI I AR bn &, TR BERR AL 1 MLKL A 2
RAIRIE I S L E bR B ™ o A5 2 DR IR B T2 AR S 258 0 7 MLKL (R &3 R Bl 5 48 1
WEEHAT R 7 MR A PR AE T 2R A 28 T 3. MHLARI Bk, MLKL FAZAR D) BEAK R T N-A i 55325 14, DU e
SER SSRGS M SO BRI A B . ZESET AN Tol 1 ARSI i, SERALHIRI MLKL B 47
BRI S AR BB SRR (PIP) 454, AL, MLKL @it m /R 3eAd . WL 8 A FI B ML ) s e 3] o e
E T FL AL A MLKL AR 2R B B T I A 24 R Fo VP 8 IR S 0 P B R 7 - S A B SR A P
AR, RIP AN E IS, 2 SANMAET R S S0 N HME 55 SO, 2802 6.
RIP3 #& RIP ZK b5 RIPL B AHE N uigfl C o i) “ZRAR 404k, 2 d s b T e s A A7, |
T RIP3 A RIPL () C Biig ERHHA — A (IR 45 R 30, DRI G ASE 75— ] LAAH B AR FH W0 (5] 98 55 4B AE T . CLE 82 RIPKL
FIRIPK3 () 2£i2 RATFEXH A AAS IR 5, e AN R 2B SR AU PR T ) = AR
3. Wi R U E AL

R PRI T BT 85 R R 2R A UE KA R 56 UG JC iR s r i e DA &, DR A PR S8 3 A P o I 20
BR oo EEAHA . A PR 2 BRI B A0 B SR D RE S, BELAS AR M PR FAMLA, o A B A0 2 o b 1) 22 b 2
EI5T, A0 P 2R A T RT3, BRI TG VE B B A RO PR TR, 15 28 S IR I () 2, HLAR K A 4k T
FIERA, MAFBZ I &A™ . EREXAMEC B, SRAEFWEIER . v b g p Ak 4 iz
ML BN A g A, IR 51 S A A0 B AT b MR 4 BRI 1 2 A5 5 TR v P o 4 3 2 e R 5
SERIGIBAOLI R AELIM, RO SRR P REE R CEIEIER . VRN A 39 TE £ B
PR A 1007 R0 P B 4R SRk 3T A s R0 955 25 DNAL ZHL 2 19 0 P 400 P JkE 2 3 LR DR O R
f——rh VR B AN (NET) o NET BEWSHH SR IF B 42 S0 JE ARk B8 i O ek, BB SR B0 vh 1) B A%
YA N BRI, ERES] S E N TL-1 B 2 O Egu M i 7" iy A i — 25 o K,
R 26 FIPT 28 AZ AN . CD 14+80 CD 16— WM NME A1, FRr=2E ML B4, MM s RE R v . 55—
[, CD 16+A1 CD 14-434k S S5 fn & WL 4 M2 BG4 i ™ o B0 2 P 7 61) T o ke 38 S5 (1 1 1
AHAEEE S FRMA RN B REANFEEH . BRI 58S 0eE (MDD B4R e B AR B0E (M2)
UMM M1 A SRS PR IO RAE T, A SR IEAN B H R BURFE R 7, 40 TL-18 . TNF-a ; M2 I
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Wi R BT R AME SR, B 1L-10 A1 TGF- B 1 25T & 40 M IR 1P 46 Sk B A A K IH 7 1 (it s
o UbAh, M1 R EWEGH A 23 53 WA B (¥ MMP2/MMPO FIVE T4 . MMPL. MMP2. MMP9 7K T B ) [ ek L% B2
HM T, 10 MMP8 7K B A R T OITHE 5 o AR K5 IR SR G 58 4H AT 28 4 4 i DX -~ 5 50 MMP Al TP 1)
Fak g, B I B AR B T A A R R W]/ B BOM AR B TR HE DA A AT . MVP S AR A . AR
FSCA RN AT e 4 M A A KA AT M PR 7 (B3 4& TPNS IL. EGF 1 VEGE) [OEH NR s b &, {2k
FEEAN bR e FERE PRI /N B SR H, MMP ) ZIA RS AT S B000 S SR, UL FAL ) b KT AN
SRR MO T2 PR . CERE SR AR B, R UK P £ 0 ERK/APL Jl, 30 MMP FA RN . SO BT
BEMBIAREENBORE, MH] SR SN A A 80 Lk B TH s
4. SRFEMEE T 508 PR R R QI T

FHICHIEFE I, WE PRI PEBUTH T PR AR R K7, 1 INF-a | TL-1 B F1 IL-6 /K-FR& T, Mtk
AUMIR T TL-10 HAgE 0] T RIE ™ o FERE PR B K B R AR SR AT, TNF- o R R Ik 00 0 P9 R 4t a4
WEZ PRI T, FER N AN, T 4P A A% BV MR [L-2, IL-8 SR, SIERKIERRL &
ST B Py R AR A i NR A KR, S @ E Y, SRR . 1 TNF- o [ EA YIRS E
T iAE 5 S, AT DLEOE R FEPE T T A R R 7 AORE SN, a3 TNF 53 Caspase—8 WM 2L i,
FOVF TRIF FEMAME TLR 7= A 5 w8 /K (¥ e PEAHMADA 1, BELAS B PR PE G THT A 0 o Sk Ut W e 980
00 #1) = 00 RT LAAS AR W o A B T ) SRE S B R e AR Rl T Rk, IR A . B RN, IR
FEMEVE T n] REE I S RIRBEVE RAE S S5 B 2 AP B A 2R UG S B, AT 2 50 PR
AR SNG M I RAE I R AR ™ o A, RIPK3 ZERE R /N B ik BERIA, ] Caspase—8 Mt 441 i
AT RYEREAR Py PTG RAE, B LR R (5 54 3 R R A R RS 2 8™ . e R IR A 5 IR/ B
(ob/ob) B4, RIPK1. RIPK3. MLKL fEJRMiAHICAZp i3Ik i, A Nec—1 ##l57 (Necroptosis
(¥) RIPK 1 #51700) AT e /N BP0 6 5 3R R HORN A 8 W B2 453 . 3 % @ I i B% Necroptosis R T
RIP3, REWE 535 4101 Sk I AR 8 /0N B Mo 400 ML SR S0 98 RE e B ™o 2 BB S N A SR BB PR T 5 IR
T /)N BV 1) T 2 S LT A R AR B VIR, 2 2BV GURE N R AT YA BERE A — A B SR I 3R
R, SRR B T, SR ARSI T AR, D BHr A AR T2 A5 5 n] REXS T 2 Bl 1 va 9T B
ATEAERI AN FHOME, TRt g PRT S FE AR 9 I FAIE [ B 1 A8 1) JREL s
5. Wik

W PRI 11 61 T A 5 A G SR AN Dy =2 51 kS N TR SRR R TR B 25K, I B B R e AR )
AN R . DRI, AnART R 6 G SR H AT RVR T ME e B PRI PR B T A 1 2 T AL R R AR
W R Z TG S d s A RE () h RERRAT, MIAZEPER Tl 25 2 MR A 2, BAES T . RIE
PIRAEEAE, JEAE BRI BRI — PR RE B0 AN SOREVE SRR M R A R BRI Hhilt B S E I . il
RGBT 2 M S R A AT S AIR TR, W RESEBUW SRS B . o 1 S A AL 2V 9 . PR 1 B
THAE e ML 2 58 R S A 2 ) 2 A T 2 5 BUME TR A KW (AGEs) B A A R AR, AGEs (e #E4H g 7>
WREAMI 5, HrP ) INF- o Bl7 5 H 2R & Ja tldon, 25 SRR T A& A, Ioe 8 25E .
FENE PR QU TH A B AU, A BRI R T A SRR R e AL TP B B, 24l 2B s b TR A
NS FEAE I T AR G A A ZE /KA AL, DA 7= g i TR 30 0 M R SR U T 52 i, X T 6 B AR F #E
RS S IR AT R B il . ST, AU ViU AT AR, FRARA T
B PR 2k 61 T A ML R SR R TR OG- S AR I, B NIRRT SR B 25, IS BE Row M A T
Hh A M IR SE A R AL B S gk — P R
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Advances in necrotic apoptosis in diabetic wound healing
DING yi!

! The Department of Pulmonary and Critial Care Medicine. The Second Hospital of Jilin University, Changchun
130041, China

Abstract: Diabetes mellitus, as a common chronic metabolic disease, is characterized by long-term
hyperglycemia, a pathological condition that triggers a chain of biochemical reactions that can
involve multiple systems and organs throughout the body. Among the many complications, diabetic
wounds are of great concern because of their high prevalence and intractability. Diabetic wounds are
usually characterized by skin ulcers, recurrent infections, and tissue necrosis. Without timely and
effective treatment, severe wounds can lead to disability and even life-threatening complications
such as sepsis. Therefore, it has become an urgent medical challenge to explore effective methods to
improve the cure rate of diabetic wounds. Necrotic apoptosis, as an emerging programmed cell death
pathways, is able to participate in and regulate a variety of inflammatory responses. Recent studies
have shown that necroptosis plays a key role in the pathogenesis of diabetes, especially in the healing
of diabetic wounds. By exploring the study of necrotic apoptosis and trauma-associated proteins and
their mechanism of action in diabetic trauma healing, this article aims to provide reference and
insights for researchers in related fields, and to contribute to the further development of diabetic
trauma healing therapy.
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