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BE BE: 5% 54 %% G 1(High mobility group protein 1, HMGB1)x¢ X R A2y B ik 95 K E 6 Hva B, Fik: 2B
I WA T A SRR K RAREAL, SFAE K R A BUS R 3— 3 mmx 7 mm 89 4B B Bk AR, AP I bk AR
8 K R AN AR BRI 28 (5 A 38 3 oK) KA E20(12.5 pg-kg'-d") P H FL(25 pg-kg'-d') e 5 A 250 pg-kg'-d),
RLEREREIEES , E54H 144, 76 AXRBAMATOM(FZTAELER), TALN A EERK AL TEESE MbEF
J& (Microvascular density, MVD), £A4% ¥ &8 M % 4 K B -F (Vascular endothelial growth factor, VEGF),CD45 Toll # % 4k 4(Toll
like receptor 4, TLR4), # B F kB (Nuclear factor kappa-B,NF-kB). & 4~ % -1p (Interleukin-18,1L-1B). & /A~ % -6 (Interleukin-6,
IL-6).IL-8(Interleukin-8 , IL-8)#= ¥ % 37 5&. B F -o(Tumor necrosis factor-o., TNF-o)mRNA & & & & b AT40m, R 5%
YL, BEA 4 K R A \ﬁ«é"ﬁ\iﬁu{%\m % 33 84K, VEGF ,CD45 . TLR4 NF-kB . IL-1B3 . IL-6 . IL-8 #= TNF-o mRNA % & £k &
¥ FH(P<0.05), HEAMAL, =) "ﬁkﬁl@ 7 08 A B fe fik o 4 55 34 9 B 54K (P<<0.05), VEGF,CD45  TLR4 NF-B.
IL-1B.IL-6.IL-8 #= TNF-o mRNA & & &£ 34 5(P<0.05), FLI4 & HMGB1 257 38 K, 6] @ A4 & 8 4 A Bk
(P<0.05), XEHFAZXZTEEI& (P<005), it :HMGBI *f X R4 A 2 3 5 K2 AL A, Auhl T 5L
HMGB1/TLR4/NF-kB 4% 5 i@ #5648 5% .
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Effect and Mechanism of HMGB1 on the Inflammation of Diabetic Foot
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ABSTRACT Objective: To analyze the effect and mechanism of High mobility group protein 1(HMGB1) on the inflammation of di-
abetic foot ulcer in rats. Methods: The diabetic rat model was established by intraperitoneal injection of streptozotocin, and a full-thick-
ness rectangular skin defect of 3 mmx 7 mm was made on the back of two hind feet of the rat, and inoculation of quality control strains
as successful model of foot ulcer. The rats were randomly divided into three groups: the model group (equal amount of normal saline), the
low dose group (12.5 pg-kg'-d"), the medium dose group (25 wg-kg'-d"') and the high dose group (50 pg-kg'-d"). Each group consisted
of six rats, which were injected intraperitoneally once a day for 14 days. Another 6 rats were taken as the blank group. The wound heal-
ing rate, microvascular density (MVD), vascular endothelial growth factor (VEGF), CDA45, toll like receptor 4 (TLR4), nuclear factor
kappa B (NF-«B), interleukin-1@ (IL-1B), interleukin-6 (IL-6), interleukin-8(IL-8) and tumor necrosis factor-a(TNF-a) mRNA or protein
expression were detected. Results: Compared with the control group, the wound healing rate and microvessel density of the model group
were lower, the expression of VEGF, CD45, TLR4, NF-«B, IL-1 B, IL-6, IL-8 and TNF-a mRNA or protein were higher (P<0.05). Com-
pared with the model group, the wound healing rate and MVD of the three dose groups were lower, the expression of VEGF, CD45,
TLR4, NF-kB, IL-1 B, IL-6, IL-8 and TNF-o mRNA or protein were higher (P<0.05). Compared with the model group, the wound heal-
ing rate and MVD of the three dose groups were significantly reduced (P<0.05), the expression levels of VEGF, CD45, TLR4, NF-«B,
IL-1B, IL-6, IL-8 and TNF-a mRNA or protein were higher (P<0.05). With the increase of HMGBI injection dose, the wound healing
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rate and angiogenesis decreased significantly (P<0.05), and the expression of inflammatory factors increased significantly (P<0.05). Con-

clusion: HMGBI could promote the inflammation of diabetic foot ulcer in rats, and the mechanism may be related to HMGB1/TLR4/

NF-kB signal pathway.
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# PR % (Diabetes Mellitus, DM)J& —2H DA P &5 1 bl 4
AER S 1, E AP FRE S (International Diabetes
Federation, IDF)2019 4F % 4 ¥4l s 2 BR 20 A 4.63 {2 20~79
AN EFERAG (LTSN 1A SR ) s T2 2030
A REIR IR 21K B 5.784 A2 Wit 2 2045 4F IR B
2R 7.002 12, FREREIR B E ABUE T2k, £ E)
T AL, SPGITAR L, T EE PR A TR 2 S IR K
AR VTR LE 23 SO S I AR 9 HE B, 00 M A5 L e
It IR A P B AR B4

Bl P9 JE (Diabetic Foot, DF)Je:-Hi5 Wl b i £ 2 78 1 I o it
BEOFER_L B AS [ AR B A M8 SRR I A S, 5 R T
TR AR B 3557 SRR A ()R IZ LSRR , Yok FB 3 s e )
SRy, AR TR P O, Ge A R R R R R Y
15 YoZs th B AR5 , He b g SR AR 15 %~20 %11,
SRR B RIE G BE A PRI AR AR IR N T R
S5 DF (OGN R, EAEE , RN 7E DF BE A
AL 32 Bk 1Y AL

B M 1(High mobility group protein 1, HMGBI)
7 HMGB ZJE I — 51, & — s EEORSF I L )2 0 A 1E
HFLSh A 1, PR HMGBI1 & —Fh B2 R P
JBT, UALASZ i BRAE  JERE ST R, bR | A
20 A L A T 32 543 W HMGBL, B3 o SR AT 20 i 14 4%
SRR EE R R AMMIAL , 2 SAE I TR S 4 rhld o 2 QY
YERT, A SR8 S B bR G40 HMGB1 Al 5 2 HLIA 4: B ol
JRITB RN N SR EE , B Toll #E3ZAAK 4 AT iR M K T4
PO, AHRFE AL HMGB1 X K B PRI FE 155 A AE 1 572 1) AL
TFAT T, SR T o

1 AP i%

L1 FERFIF{LSE

HMGBI | #IREHE . ZRHP RN A 3EE Sigma-Aldrich
aE]; MIRERENZE v . Sl B CD31 BT REdiiA . bt il
VEGF B33 B A NSt B CD45 B va etk [ ZE B K i
IRBHECh ENARR A F s RE i B & S A Y K G SN
A i BT T A AR B 4y A B2 F] s TLR4 NF-«B IL-18
IL-6 IL-8 I TNF-o ELISA 351 &M B Bt (L1R) 5 5 A BR
73] OLYMPUS 8 5 AH 22 i SB[ H 48 B EL T4 ] 5 52
e £ PCR AR F FEER I /RBHE (P EDA BRA ] i
VAR S B A BRI -ATCC25923, PRI 1% 10YmL,
2R — B R AR I = SR
1.2 KIezhY)

SPF R /fitt: SD K F,8~10 ¥ 36 H, Ak 210~230 g,
W H A T R 2R E SR s
1.3 #ERET R LG5 A

H 24 HORRUESE/K 12 h 5, 20 e TE ST IR 7 22 (STZ)
55 mg/kg (FHBMEFBCHT Y 0.1 mol/L . pH B4 4.2 MM IR A 2%
RECH], BUHBREL), 75 S-SR PR K B AL, — S, T K
SPLRIASEVK 120 J5 4218 2 g/kg bRvfiEE B AIAHHAR(200 /L),
2 h J5 R B FR K I R MME K 2 Yz 16.7 mmol/L Sy
TR K R RN ST T o A5 AR R 10 %Rk & SR +%
0.3 mL/kg JE e S RRER S , A2 R BRI BUE BB #fik— 3 mmXx
7 mm [ 42 HE I R AR, A O S S B AR A AL 5 5
W), I A 0 Kea,

AR RN BBER LR ARAZE AR EZH(1 25 pgekg ' -d ™)
R a2 (25 g ke - d) R R B AL (50 g kg -dY), BEAL 6
H BRI IR I T, 82452 14 do 36 HREUWE s B
2, BERUZH NS A B R R MR s e S S5 A B K
1.4 IMZEIEHR
141 gIEREE 5074255 1d.3d.7d. 14 d 3R
T A 1f 47 18, SR ] Image-Pro Plus 6.0 £ fFi 5 iR, 344 iR
AR EAIE A G Al AEE =R s 0w - S ar
AR JEAR BT AR X 100 %™,
142 REALKTUMVD  BUlS, RASHEBFEGIER
R, R R AR B ZUbRAS 4 I i 43 Sy W 43, B A
—PHLURAIZA 10 Yoy i 22 R FH I vp [, 2 sy 4P
J& , TYIR _Eis e B CD31 BATE R IARRT A2 P Rz 4 it ik
Frgeapric, DAL S Y 5 2 0 B IR b o BRI 4R . B 10 4
R EE(x A00)PLEF T A4 H AYFAER,
1.43 SZEENRM N VEGF #1 CD45 Rk B H 44
WA DHE ZBAR, FFBOA SR 2R e vh i h 54, 2L
SR FH G ESI A TR I . $07% B8R F Quantity One B4
YRR A BRI TR 4, A5 B 8 B 55 % i B-actin K
BEAEL FUAR R 2 1B i A X Rk 12
1.44 RT-PCR #U4A4Ah mRNA BIRIE  F IG5 40
241 5 RNA 28 RNAiso Plus fili#2 )5, I 1 pg A4 RNA %
S CRNA, SRA 20 pL J ik Z 47 PCR [ . XH2HEH
TLR4 NF-kB IL-1B IL-6 IL-8 il TNF-o mRNA [ 335 it 4T
Lisaill8
1.4.5 ELISA ;R MALhEMmE TR FIA4Z, %
TLR4 NF-kB.IL-18 IL-6 . IL-8 . TNF-o i1 & BeAE I 54T
Lisill8
L5 GitsFHE

o FH SPSS 23.0 #ftk, HHR TR (et )3, A K
KR 2007, W ILECR A SNK-q K550, P<0.05 22 5%
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EE -0 553X PR L, AR5 20 25 s ] 0 K B 1 T VA 8 S 351k
2 R (P<0.05), SHIFIHAHLL, ST HMGBL J5 1d.3d.7d fl

14d, =AFHEARRAIG BN HRME (P<<0.05), HpEHE
2.1 HAGEREEILE HMGBI 75150 S, e B T A A R bk, 3 1,

1 AR RRNLER0O-6, xt 5)

Table 1 Test results of wound healing rate (n=6, xt s)

Time Control group Model group  Low dose group ~ Middle dose group  High dose group F P
1d 13.22+ 1.82 10.92+ 1.19 10.30+ 0.92 9.13£ 091 7.60% 0.92 18.090 <0.05
3d 4893+ 1.82 38.98+ 1.40 33.95+ 1.76 29.10% 1.65 23.72% 1.14 225.641 <0.05
7d 80.88+ 2.83 61.92+ 2.03 55.98+ 2.21 4738+ 2.51 38.68+ 1.92 284.371 <0.05
14d 92.50+ 2.15 78.48+ 1.47 67.92+ 2.49 56.95% 2.33 4845+ 2.99 331.204 <0.05
22 HAMVD 3l RAFFAMAE . XHRZH 534 D ki) MVD ;SR ZH AN 121

AR MVD i TR, BRI MVD B R TR MVD B EO BRLD  2s hiili2] MVD I3 2 T4
HREH, Homf 2l > Pl 2 > (R 2H(P<<0.05), W3R 2, . BUZH ARG i 20, L g €0 oAb 70 A AT ) o 2 I 3¢ 5 v ) 2
ZH MVD 1 G 2 AL P (0 ROBORE A U AR A B s (k.. MVD 2 e iR, IR 1.

% 2 MVD B ER0=6, xt s)
Table 2 MVD test results (n=6, x* s)

Result Control group Model group ~ Low dose group Middle dose group  High dose group F P

MVD(a) 9.00+ 0.89 11.33+ 0.82 12.33+ 0.52 13.67+ 1.37 18.50+ 1.52 63.446 <0.05

B 1 AAHARH MVD REBLENE(*x 400)
(A RTITERAE,B FRERAE,C RTMEFIEA,D FRHFEH,ERTHFEAL)
Fig.1 MVD immunohistochemical detection chart in five groups of tissues (x 400)
(A represents the control group, B represents the model group, C represents the low-dose group, D represents the middle-dose group, E represents the

high-dose group)

2.3 F4H VEGF #1 CD45 RikxttE EEYLtt, WA R/ VEGE Hil CD45 By 363k 4

=ANFIEL VEGF il CD45 [k &4 B 38w TAORAL, RIS = 4] VEGF fl CD45 I (&AL 2 5
REMIZH VEGF Hil CD45 fy ikt b 3 8 X IRAL, Hmiflie BRI R4 i E3 2 ; =il i 4l VEGF il CD45 ik
H > rhilEH > IREA (P<0.05), W33, T4 VEGFfl  FlEHNZ, WK 2,

CD45 [R5 1) e L KR IE B3R E 2 VEGF il CD45

% 3 AL VEGF # CD45 #&ilIZE R (n=6, x+ )
Table 3 VEGF and CD45 test results in tissues(n=6, xt s)

Result Control group Model group  Low dose group Middle dose group  High dose group F P
VEGEF/B-actin 0.64+ 0.06 1.02+ 0.09 1.49+ 0.08 1.72+ 0.12 2.09+ 0.20 137.660 <0.05
CD45/B-actin 0.29+ 0.04 0.42+ 0.04 0.56+ 0.05 1.08% 0.08 0.76x 0.08 152.207 <0.05

2.4 AAHLAH mRNA REBERIRIEITLE NA FIH F R FA R 3% TR, #EA4] TLR4 \NF-

A5 4] TLR4 NF-kB IL-1B.IL-6 IL-8 fl TNF-a mR-  «B IL-1B.IL-6 IL-8 il TNF-o mRNA #1785 {1 ' ) 75 ik B i
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B 2 HAHLH VEGF 1 CD45 & ElE M~ E (A RARA, B RTRRA,C R TMEFEA,D RFPHEH, ERTSHES)
Fig.2 FDetection of VEGF and CD4S5 in five groups of tissues (A represents the control group, B represents the model group, C represents the low-dose

group, D represents the middle-dose group, E represents the high-dose group)

* 4 ALARMAMETF mRNA RIZSEWNER(0=6, xt 5)

Table 4 Detection results of cytokine mRNA expression in tissues (n=6, xx s)

Result Control group Model group ~ Low dose group Middle dose group High dose group F P
TLR4 225+ 0.23 2.83+ 0.29 3.50+ 0.18 3.85+ 0.35 4.75% 0.46 54.677 <0.05
NF-«B 2.85% 0.60 3.83% 0.61 3.85+ 0.23 472+ 0.34 5.60+ 0.54 27.381 <0.05
IL-18 2.93+ 047 3.90+ 0.32 4.00+ 0.08 5.98%+ 0.38 7.82% 0.51 132.367 <0.05
IL-6 1.72+ 0.34 2.90% 0.42 2.95+ 0.23 4.35+ 0.49 6.20% 1.15 46.213 <0.05
IL-8 3.35+ 043 3.78% 0.66 5.07+ 0.54 5.50%+ 0.36 6.88+ 0.42 49.602 <0.05
TNF-a 8.15% 0.77 8.67+ 0.56 9.57+ 0.96 11.18+ 0.86 12.07+ 0.59 28.369 <0.05
® 5 ARARARETFEEREEBRNLER0-6, xt 5,ng/g)
Table 5 Detection results of cytokine protein expression in tissues (n=6, xt s, ng/g)
Result Control group Model group Low dose group Middle dose group  High dose group F P
TLR4 11.70+ 1.62 14.52+ 1.86 17.30+ 1.07 26.80+ 1.28 39.58+ 1.14 380.321 <0.05
NF-«xB 3.70%+ 1.03 6.03%+ 1.31 9.33% 1.21 13.85+ 1.30 20.03+ 1.62 148.771 <0.05
IL-18 32.52+ 1.71 43.05+ 2.01 53.13+ 2.24 73.73% 2.44 83.67+ 2.02 613.793 <0.05
IL-6 17.12+ 1.13 20.70+ 0.78 21.15+ 091 30.13+ 0.84 42.03+ 1.51 531.574 <0.05
IL-8 12.28+ 1.14 15.42+ 0.71 17.10+ 0.85 23.33+ 1.20 26.62+ 1.01 209.202 <0.05
TNF-a 17.92+ 0.79 20.05+ 0.74 22.70% 0.99 31.37+ 0.80 35.23+ 1.42 350.157 <0.05
3 ik MR GRS S E A, M A% 2 e HMGBIL /2y —Fh

W PRI L5t i W PR 5 6 DL I e 22— , 1% A AT
FIE B PR R R A B RS
T, 1S Y%RIBE R 8 2 BB PR AL 3R 353 (DFU), DFU A
SEURE G I UL, WNRTT R R, A R ERET,
FRIHE PR 2 50 16T 200 QAP R e 3, BRI
PR 1 A o8 R, i EOA0RY T F Bk = . 20 DFU
BB A, WEA Bl PR T B 2 728 | PRl A e
R, WA 2 EIRROUA BB T R P 2 S 5 B e 52
TR I A I AR U FIEE ], Sk SRR A
MR SEFE AL 0 A I AR SRR e B RN,
ZAMIN TR TR S5 5 G AIAT I EE . DFU
T3 A AR S IE RO D A S AR A7 PR AT IR

HMGBI J&— 28] 2 73 A1 15 55 EURZ AR W A0 e A P9 T L

RPN TSI A, 7] 5 | AL 4 B ol SR R 1
R EFAHE , AT i s AN AEAF S RE SR AR o A LA Z ol it
B4R SAE SIS HMGB1 R i IR SE A SR 4 53 0 2
YRS, R —FE S50, F2 A0 38 58 45k I m 3 45 20 40
TERMVER . (Rl HMGB1 BE I A% 40 | e 240t 25 7=
A IL-6 \IL-8 ' TNF-a 25 ZFMiE R N F 1 ik, X n] 7E 2 Fh
L FRIMERTR, it NF-xB 31k, T8 815 S 400 R
N, HE 25 AR AR B 4517, HMGB1 S = 2L 52 AR A 45
Ah YR M BC /& TLRs, #0 TLR2 TLR4 . TLRY, 1Py 5 #: B 74
RAGE, TLRs [ FUEHLIR KSR 6o 50 5 B SE R 2 AR 7
FEI5 5 Z T A0 M T H R S AR G 5 AN A 1% 3% T 4 A
TLRs & — M XA 32 A, Al 5 510955 B AR A 56 40 A8 =X
(PAMPs)FIH5 A5 AH 5 43745 X (DAMPs) , 75 By 4 11 X6 i J5 A€
MR RAEE EEAEH . SR 405 HMGBI F2 22 5
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TLR2 TLR4 445, i AR/ B A 5~ MYDS8S # i sl 3R 4K it

PRAZ  AEHEAH AT ) NF-kB {5 AL A A0 L 175 5 M A

T4 TNF-o | IL-6 \IL-1B IL-8 X fafb i Re, dEmsliER

i SN K R,

VEGF J& ML & MU 2B B bk L A8 A i b 1 A e i 1

R BRI 45 o SIS A ml AT S Bl — BRI R

DFU 1y 325K . DF % R i MR R PR A D) 5 [ Ja B4 21

GRS, VEGF TEGEIREE T 7T 5 N B AU [ f9 VEGF Z k45

B, VT S 0N , AT D PN K RS A . VEGF Rl {2 255

A A AR R, 15 S AR T R R PR B T AT 5 . HMGBI

VRS —Fh AL 8 A s A PR T, A R el Rl e e o 1l

BRI, B R B HMGBI Al £ Jey #20 f fie Ho 53

WAL HE AR TN VEGF, HAEARSh =4 if & 484 v, HMGBI

A BRSPS B N B AR K . 53 4h , HMGBI

BTG A T2 A0 A B 2E A RIS T A, 3 ORI RS &

ZARMIHLURER , fE B 2H 2 ST P

AHIFSEHE HMGB1 X K B PRI A2 15t 97 1Y) 98 iE 1Y) 5% ) K%

HURIEEAT 7855507, UE W HMGB1 A kK Bt 3 0 1 4

iE SN, FEHLHI AT AE5 HMGB1/TLR4/NF-kB {5 il B A,

BRI R Bt e ARG Y 7 34 T B
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