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Research progress of pathogenesis and treatment

of diabetic nonhealing wounds
Qin Panyue ,Shang Jin,Yang Xingxin,Yu Jie ,Li Jingping
(School of Traditional Chinese Medicine ,Yunnan University of Chinese Medicine)
[ Abstract]Diabetic nonhealing wounds are closely related to glycometabolism,which is a common clinical and intractable complication.
Due to its complicated pathogenesis,safe and efficient treatments are still in needs. This article described its relevant pathogenesis,
including “microenvironmental contamination” ,excessive oxidative stress, “hidden damage”,and intestinal microbiological disorder,etc.
In addition, the research progress of cytokines,hyperbaric oxygen,new materials and application of new drug were reviewed,in order
to provide a theoretical basis for research and development of drugs and clinical treatment in this field.
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1.1 DM el d 5 &k “IRE 5 47

MUFEFE TS DM 24514 & A K R ARG | ops s R
FE WAL F MRS | ST 5 | & B JokAsd B 0 SN AH
DR 7 0 A= R R A B b 2 45 6 T e A
FiB, DM B JHRAB AT LI g e Sy Sl | 4528 i U 23184 o
B R RO S B T B R R AN A AT DA R AR
TR A2 S, PR AR 1 R IRl i 5 Ko+ I
R B S B S A A M S RO I S 2 A
1 B AAARAB 5 7= A R T 360 S T A A ) —— e S
LA W) (advanced glycation end products, AGEs)¥, AGEs
YER DM AR A I 3778, — BRI, B BUE MR AE A |
B TR R A5 A v 5 W 0 A AR = ) SZ AR (receptor of
advanced glycation end products, RAGE)FIEAE R G 5 1A AL
N (oxidative stress, 0S) SN, A 2= EAEME R ZE AL T EUL
JHk 2L 4 o S I R AGESs 2585 | & 10 K ik S e Ble A8 Ak
675 AT
1.1.1  AGEs-RAGE j# BTG S8 DM i H @5 458 AGEs
5 DM I ARAE M A A UIRR OGS, 8 I A 19 0 A
M ZITELER BOE R ET o SRS AGEs JTE K
45 JIE DM I RAERI KA, AGEs #2213 mRNAZK
VL A AN T, Ak, AGEs AT S B A
PPZECANM RN R AN T, 30 D @A HER T, AGEs 52
U] i QR =R A = W 1A R S R { P A S e i (=R s 7
o RAGE il B sf K F—« B (nuclear factor—kappa B,
NF-«kB) , & 15 K&t 5 P 40 i P51 i 98 SR BE IH) - o (tumor
necrosis factor—o, TNF-a) | 14 % -6 (interleukin—6,1L-6) , it
JFEAERF DM A I JAE SN, S85005 11 4 HE R, BT AGEs-—
RAGE {55155 0 2435 L Wit 20 it D) BE 25 6L , (2 2 1 s 24 L A
PR AAE M1 SR A G M2 1RSI A I a A,
1.1.2  AGEs ¥R JL I 4 J8 5 iR S48 &
(matrix metalloproteinases , MMPs ) J&:—Z 8% N KT , BE R 7 21
P AN LT 0 BT A A . RIS SR B R T 4 AR I 9
(matrix metalloproteinase—9, MMP-9) {34 /i1 5 DM & 3597 1
HAAAS BB UIAHE, B R 2 0 A AN R A3 00,
AGEs #8755 MMP-9 /K7, 3 5 ) MMP-9 il i I 898 141 ¢
TR Fasl F35755 DM G 10 A0 B s JA 7=, 281
BELRS43 E1 0, b, MMP-9 {2 i 4R 04N (extracellular
matrix, ECM)F&f# . BT ECM ZIREZ A, BUET 2k 41 i 55 ik
b G ZE A LU R R AIER 45 T HEA
12 DM 4] @ 5 A 58 R
1.2.1  AGEs YIRS BRI W 58 DL AGEs ULl

AR A B R “ TIOR8 5 G ™ S BRI S 1 58, B 48 AL Tl
HEELAL | A I AL (superoxide dismutase,SOD) | i 4,
fb S (catalase , CAT) 23 Bt H K 48 1k ¥ 8§ ( glutathione
peroxidase , GSH-Px) ST AL BTG PEFEAR , 14 %Ak A (hydro-
gen peroxide, H,0,) . N - (malondialdehyde, MDA ) , 23 JJE H
JIK (glutathione , GSH ) 45 48 fk K Bt S A IR 7 3 35 S 112, 41 i
ARG R AIRZS S Al 77 A do 203 1 AeURR [ SO 2 1 Fl
(reactive oxygen species, ROS) |, 558 4 H & 1 (0,7) . —
FALR(NO) K HE (OH) A8, E M #HG NF-«B, AT
HENNIL-6 \ TNF—c 40l (8] FfF 53 F— 1 (intercelluar adhesion
molecule— I [ ICAM- 1) MM AMMELH7F—- 1 (vascular cell
adhesion molecule— I , VCAM- [ VAR IR AN K AT
RAEPFE, AGEs JURA T ALV ITE DM X A T 119
RZ RRAILT B SCHEVE T, J2 DM 2 ik 2 453 sl B Th v i 1Y)
IRBHPRIZRM,
122 EHT 2 T 2 (nuclearfactor e2—related factor
2, Ne2) FEJT Naf2 Ry —Fh 3 5 s R s B 1) 7 S TR 1
Nif2 K HAZ S 5 DM B RA45 A i B 85 DIAHOG , E AL
RS2 R RZIYIE A, Nef2 SHUE LR T (anti-oxidant
response element, ARE) 456, T B PN 51 22 p e S8 AL D
B, JENLRBIEE ROS MR, 428K IET ROS Mdia ,
Nrf2 M\ keapl HffE S, SHEEE N AP ARE P84 & , Ti5%
SIS 32 Nef2 PR T IR 73838 A 4G NAD(P)H iR
AL JE S 1[INAD (P)H: quinone oxidoreductase 1,NQO1], IfiL 1.
FE AT 1(heme oxygenase—1,HO-1) SOD %5 J#EGSH & Ak
IR RS, AERHLAR E IR S5,
123 Nrf2/HO-1 {5538 PR SOS UE AL B A 7 5t S A2 i B i
B Nef2 SHEIE G ARE 454, #E— B TE b A AL
Hl——HO-1,Nrf2/HO-1 {5 "l e BA BT A A AL AL
S NI 7 A B A R A | A A MR BT A R Aok
P A E AR AR, 2 A R P OGR4
AEIAE ST EES, DM 20 5475 150 A AT I 48 14 28 5E 14
AT AR iy ELXT AU Ab R 8 PR3 1 M B 52 451, Naf2 £E
o 25 AR AN, Nef2/HO-1 {75 518 B 1T A 308 s
PUAAALBI IR G, NS 1 ROS, G2 fiff ok B2 48Uk 1
FLRE, WA EIEYT DM X BB i () S s

Fe IR Nef2 336 B R T 4L B F HO-1, A\
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T AN M 1 1 GE AN RS | el LR T B A A K
F B1 (transforming growth factor—B1, TCGF-B1) i) 2 ik FFFAE
MMP-9, fie Bt R A 1F T R BIH AA2,
1.3 DM X6 & 55 AUk e % s
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¥ (vascular endothelial growth factor, VEGF) | Ifil. /N i A A=
KT B(platelet derived growth factor—B,PDGF-B) 753K
— %L A AT (inducible nitric oxide synthase,iNOS) I HO-1
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1.3.1 ROS SEULIR“FRIEHE "&b il AL
W, ECROS o BEA B, BOAHLIAR S RS B IR SOD
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(lipopolysaccharide , LPS ) R A ¥ & e 7™ ) —— i itk g 1y 1R
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34 DM /N B A% 1 B A452  BZ #H 48 B (endothelial progenitor
cells, EPC) (AR 82 ) IS5 Ik 7 74 1l 8508 B, 412 32 61 1o A
A, CD93 i Il T 4H A 3 s VEGE, {2 i 1M 48 A 5B
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TE B A M AE 5 PR BT b G S, i DM R 9 5 11
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HafBIH - CCL2 Bk, s s b i ree-n,
2.3 #HAHE A

UTAE IR — 2R 2 DM B IIA Y7 259 3 AR
R FAG B T2 ke e RR S R, FLRE ISR AL . 4o
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filetk RG AT BB AE T 9 S SN RN S S f
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