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View from specialist: It is creative, and of certain scientific and educational value.

[ Abstract] Objective: To explore the mechanism of Gubu Decoction (GBD) in improving diabetes foot ulcer (DFU) by regu-
lating macrophage polarization through the miR-155/FGF7 signal pathway. Methods: SD rat diabetes model was established by in-
traperitoneal injection of 55 mg/kg streptozotocin, and the wound model of difficult DFU was established. The experiment was di-
vided into 5 groups: the blank group, the model group, the GBD group, the miR-155 inhibitor group, and the GBD+miR-155 in-
hibitor group. The GBD group was given GBD concentrate (90 ml./kg) by gavage, while the blank group and model group were
given distilled water (90 mL/kg) by gavage. The miR-155 inhibitor group was injected intraperitoneally with miR-155 inhibitor
(20 pmol/L.), while the GBD-+miR-155 inhibitor group was injected intraperitoneally and gavage simultaneously. The pathologi-
cal morphology of ulcer tissues in each group of rats was observed by H&.E staining. The levels of inflammatory factors (IL-6,
IL-1B8, I1.-10, IL-4) in the serum of each group were detected by enzyme-linked immunosorbent assay. Flow cytometry was used
to analyze the expression of CD206 and macrophage polarization marker molecules in ulcer tissues. gPCR and Western blot were
used to detect the expression of miR-155, iINOS, COX-2, Arg-1, YM-1, and FGF7. Results: Compared to the blank group, the
levels of 1L.-6, IL-18, CD68, iNOS, COX-2, miR-155 expression, and CD68/CD206 ratio were significantly increased in the
model group. The levels of 11.-4, 11.-10, CD206, Arg-1, YM-1, and FGF7 were significantly reduced (P<C0.01). Compared to
the model group, the levels of IL-6, 1L-18, CD68, iINOS, COX-2, miR-155 expression, and CD68/CD206 ratio were signifi-
cantly decreased in the GBD group, while the levels of IL-4, 1L-10, CD206, Arg-1, YM-1, and FGF7 expression were signifi-
cantly increased (P<C0.05). Conclusion: GBD upregulates FGF7 expression by targeting miR-155, promotes M2 polarization of

macrophages, inhibits inflammation, and ultimately improves DFU symptoms.

[Key words | Gubu Decoction; Diabetic foot ulcers; Macrophage polarization; miR-155/FGF-7 pathway

W R A (diabetic foot, DF ) J2& 48 i1 T 8% IR i
A B AE S 2 R A 2 M PR R T S B
NPT L  HR I5 g SR PR SR E SRR AR
5T AR 2 20 BHE s, R A R T N BE DR
BA B TR B 42242, B H AP A 19%0~34%
14 £ 3 AT RE fie 28 K i A DR A2 15t 97 (diabetic foot
ulcer, DFU)™ o AE Sk 8 IR 95 (1 — ™ 3 I & E
DFU A AR 885 18 A2 175 Jo7 5 36 B 35 5% Wi, ] I
25 FRE W KA 2l ol T UL Y B A, O 3R
I BE T T AR ARSI I Y — 20 R PR A

L0 200 A AL A 1 1 A B 5 S g vh R &
KEEMEM, KM G Sk, 251 x
RUFN D RERAS th B0 &84k . B AT, © 80 B 140 i
B M A T2 2 4y S A g M ML BRI B R 1 M2 B I
UM, BIFSE R BT, W AR Y A AL TE B S S R
Uafe S ik A vh By d 238 o BRI &, E v 40 i
AT DL I 3 A A P A S [6] 09 58 E T B 45 v R AR e
718 R v R R BB O B 8 R T A L LA B iR R
E 7K o 33 AN AN A A 2 e W I B RSB 4,
M BE 73 WA ] 58 RE 1Y PR T, A i AT 4E 20 A Y Y
A, OF N A ZE A AU . DR, Y R A
WAL 51 R B 58 AE T B 55 7T BE 2 2% DFU @ 1Y 8
BLOEMG o PRV 09T Y © R SE B0V e 8
B M2 Y B AR A K, O 0 2 02T 4E 4 H Y
Ra5H 5L AHH BARBLGIT @ o — 2D IR . AT
FURE T8 o T S IR AR B R L 7R SD R R s
W PRGBS Y | -7 b R Aty b g O BB R o 5
BEAD, ) T e 0 R N7 A R AR R WL

i A ¥ 40 ] 38 3 miR-155/FGF7 {5 5 il % & v &
M2 2 [ I 240 M AR Ak, DL 38 7R B 3 42 3 DFU i &
14 53 F HILTH
1 MR5R®
1.1 Lk
111 WY AR 50 KA@M SPF 2
SD KB, B A 5250 20 Wy d b ot 2 58 1) 4 52 5 3 )
FARA B wl $2 4t A 7= aTE 4 5 o SCXK(52)
2016-0011. 74l 37 2% 40 5 0, 55 9% % 19 = i 21~
25 °C 1R JE 36 %~46% . KB 7EIC5 W E 6% A h
BB B ROk, HL O B8 e B S 7 28 B 1 O Xtk A7 4
o RO T B R IY R 5P 2 W) ZOR
Xt SO0 E AT R R AR L ST 56 T 5T 40 B A A
2023033104
1.1.2 259 550 S 0 4L R o A0 6 B R
30 g A k30 g M0 30 g AR AE 30 g I 30 g &
AH T 30 g B 15 g ANZ9 g M HF 9 g. il
A B 24 K AR 5 — s s o ) i R & AT A . AE
il £ b R, Sl IR SO 25 64 #E 4T RS 30 min,
PRI 200 mL 259 ; B 5, I A K #4758 R BT,
K FHSC K AR 3 30 min, B R 200 mL 25K .
2 T B U 25 R A, B 1 400 mL, -4k 22 i
F % 200 mL, 5 W45 2 100 mL, IF 7 4 CHIABE
T AT ORAE

TR R (HE) B2 4 300 & (b s Rk =
BHL L 45 G1120) 5 Annexin V-FITC i %) & (5 5%
LI, 45 KGAO08) ; CD68 Fil CD206 — i 34 1y
H %% [/ Abcam 23 & (1t 5 ab283654 ,ab300621) ; [



LT 4 I miR-155/FGF 738 A 5 11 L I 40 Al A 248 155 A5 7 1A 366 0 s /2 9% 14 4 T LT 1623

40 il A % 4(Interleukin-4,1L-4) IL-6 .IL-13 FI IL-10
4 A T 3 7 DU W VL O R e Sl A B A R (At
5 . MM-0191R1, MM-0190R2, MM-0922R2 I
MM-0195R2) . Lipo6000 %% Jeik ¥l & 1 FifF 38 =
KAEY (5 . C0526-10 mLL) ;FGF7 —#i .GAPDH
— P HRP FRIC A 0 (ECL 1k 24 K& ik ) & LA K&
BCA H FI A 0 & ¥ B 6B CST AR (5 -
£9740.,#12620 #7074 . #6883 F1£7780) ., 96 E b
iC 1 L 2P % 0 (Abcam, it 5 ab6858) Al Ll = 47t
RlgG (LA TAY THRAMRAR, KT .
D110058) ; qPCR it 7] & 1 [ 3¢ [ Roche 24 7 (41
2 KK4610)

1.2 LAk

121 A SRS & X SD KRR 1 E
B 38 MM TR IS L BEALR 4>y 5 SR A
20 BERIZH AP35 4H  .miR-155 inhibitor 2H & i 25 1%
+miR-155 inhibitor 4 , BE 4145 % 10 H KR . B2
F A0, oy 4 20 24938 b 1 v 33 55 mg/ kg B R4k
PR 2% A8 W PR R BR85S B 3 Y W 5%,
A K48 3 16.7 mmol /L 840 A 1l 5y 2 57 45 78 )
PR TEBLRERE b, 1% BB 2 a0 (Rl R
100 mg/kg) AT e BRI, Bt J il £ 2.5 cm X 2.5 em
4 )25 K R B A 1, O SR AR B K 2 AR R AT AR il
AR Ty N R R S A TR 2 22 T R S 0
A B 7 20 A AR 1R) 42 52 820 1 vk 4 W (90 mLL/
k) WE HIRYT L M2 H 45 A W ) 3 4 25 08
K AT HEE o X F miR-155 inhibitor 41 , 5% F I8 2
1 4 miR-155 inhibitor (¥ £ 2y 20 pmol/L) , 10 Jii 25
% -+ miR-155 inhibitor 20 M [F] i} 4% 57 miR-155 inhibi-
tor (AH [F] e BE ) 1B 20 37 vk 4 W ) 5% 2t 5 VR T o
FTA A5 B H AT LIRIBYT R 8 7 d, BIR YT A
1k 5

1.2.2 B BRIy 57 B8, A B8 SD KL,
FEAE I 75% SRRV WO FLfR RGHEAT I B . Ok,
it TG TR B 7 K T AR /N0 i S B R RIS T B ik L
RZH 2L, JF s BR B E IR IR B sk R
2l BB R E T 75% SRR A IR LA, X
A2 N TR B CELR Y 10 % DMEM LY o H 1i
LT B R AN 55 45 2 PEAT b B0 (150 X g, FF 4k
5min). B0 HE B 10% I 45 3% F1 20 ng/mL
310 441 4 9% 0 38 7 9 DMEEM i A PE 45, 4T
EE)VEERERIL. Zad 5 dR 5, BRI B
SR, DL 110 4 ff /L b A5 Fl 5 24 fL A . DA
(I EX 20

1.23 HREH 6 BOKERMBHZ AL AR, IR

TE 4% W 2 5 WV Wb 185 24 he RS L 7% R AR
Y1 520 R P AT K R D) R ab . A
it B = F R0 R A AT 37 WAL, B S 64T B B T
WA Ak 3] e S B 2T Y €, O AR K i
75 UE 355 HEAT 95 AORE e £, R IR Mol 1 WL 25 K i
TPIE Ve, o ] i PEAR e i A7 3 b B i 4P
BTG RN E T B TR
1.2.4 32U A0 A AR I 35t 9 41 23 b M2 AL I 4 g
Fric CD206 B35 8 A2 2 K B4 B Y 5t 7 4
L) B /NEE X REARTE PBS P AR B, 20t
5T AL AL FR S | 8 48 JE e 40 M X RE AR o R B0,
BT o 600 pl 21 20 B 24, 2 B 21 40 M 5 Bl
J5 FHFACS 2% il 10 mL % Ve % 4000, 3% 4 1l 7
F 2 [ ] 30 min, fifi 5 F CD206 4144 K X6 v 1
I HCARIEATIET o e, A i 38 2o 3 =X 40 i A AT
K, % H Ex-Press Plus #2 7 . B HEBE 28 e hi ik ig
ke Sk gs 4 FITC [A Fh &L PE [R] A 29 %65 41
JiL 2R A7 0 B A B
1.25 ELISAERM  EEKRBZHAL S, 1
VYo URAE I AR 2H R A A7 58 43 50 AR 3L SR 5 LU
3000 r/min 1) 34 B 2.0 20 min, $e & EE W . FIH
ELISA 2 51 & a2 45 21 85 5% W 1 TL-6 (TL-18.
IL-10 A1 TL-4 (4 e B, S5 36 45 A 25 8 07 ™ A% 3875 15
iR hEi=R o
1.2.6 it 2 40 A A A I I AT R Ak bR g T R
kOB LA MR EE R 1X10°AS /mL B 7 R AT
ANALMN , 23 24 bl 4 41 A0 B S I 46 40 i O
PBS #F47 P UK Uk o Bl B 100 pl (4 41 i 2
JIA S pL B Annexin V-FITC f11 pL (4 PT, E T
WEOGIFEF 15 min, 55 5 ) I 2 40 0 A E AT A
WS A LA S, TEAT S 0 b B O RS & i X
M B AR b . B S L A Bt CDES-FTIC
CD206-FITC M= thricPiik 174 ta . FHE iR
SJJE AEREG SR T &R T 444 30 min, I ] PBS
WYk 2w . fJa, A 200 ul 9 2% PFA =& 41
Ji, I ek 3t X A A SR A T AR
1.2.7 Western blot 7K B 100 mg B9 1595 4H
21, JFfd 1 RIPA 2L W AE vk Bl AT 5] KA 9, Fifi
Ja B SR AE 4 CTR LA 12 000 r/min B9 3 B B O
10 min, Y % b W . i i Nanodrop #F 17 %€ & , I
HE A5 5 21 25 30 pg WO RE A, Bl S 28 W DA 25 1l .
it B R BCA WL 8 1 v B E A7 D0 2 o 42 I 2
F £ 100 °CF 42 ¥ 5 min, 17 HL UK 40 97 , 5% BOF 3k 47
EHHAE A FGF7 & 1 (Fi B L] 1: 1 000) Al
GAPDH (i B L] 1:1 000) i —3¢ , I & it i . 46



1624 W EFR K224 Vol. 31 No. 21 Nov. 2025

2RIMAZ Bl AT 2 h I L ECL 5 ik 17
AL . 2l TBSTWEVEE , BN ECL B,
WAL 27 6K I 22 G448 , T X FGF7 1 A X %
KA HEAT 53 HT

1.2.8  qPCRAM 57 4 2 miR-155 Kk AKF R
JH TRIzoL 75 42 B 40 M P 4 RNA Bl J F 47 38 4% 5%
PLA A H A DNA (¢cDNA) o AR 4 52 B 52 1 R A i
5 K (qPCR) R & 1) FH 3 B i 17 mRNA #9538
WA . SIFEAAT cmiR-155 51 49 #) 1E 18] 7 371
J 5-CGGCGGTTA-ATGCTAATTGTGAT-3,
F 1) 418 5-GTGCAGGGTCCGAGGT-3'; U6
514 B 1E [ FF 41 8 5'-GCTTCGGCAGCACATA
TACTAAAA-3", ) il J¥ 51l & 5'-CGCTTCACGA
ATTTGCCTGTCAT-3'. &Y M &1 95 °C
5 min P4 Pk, B S #E AT A2 PR B BE L, 95 °C 20 5558 °C
15 iRk ;72 °C10 s i, HEAS o B L AT 42 41
o RMUCMERNZ il 22 kit &
miR-155 Y FHXT Rk . SR EE 3, IR

EE A

B A

A
1.3 SilEab

ABIESE 5 K B 1413 5 SPSS 26.0 14 it
Fr8cdE b . Hob, Z AL 4L 1A) R F O 22 00 47
2 A 2 &E SR LSD b, P<<0.05 =R HA
Gt L
2 #R
2.1 KI5 Iz 41 4L BEAF Il W 2%

25 [ 410 T 4L 20 R SR A R S RO
P BEBT AR PR 2 B T AN A R P AN IR T R B A T
AR AU AT W% B /D f 48 M A1 IR 3 o AR 2 A T
4143 0] L5 B A R PR AN AR T I R AT A L 2
B A T A IS B80T B AR . SR, R A
miR-155 inhibitor #4 LA & i 2& 7% -+ miR-155 inhibitor
AR5 2 Z 50 At IR T AR A A R B . I

JRAF kA ZE KOE A B AN I B B W .
o Jii A5 ¥ + miR-155 inhibitor 41 (4 25 {1k & 0 1 2,
TLE 1,

LA s Rzl ]
JBi25 % +miR-155 inhibiyorl

miR-155 inhibitorZl

1 BEaxdBEaASRREZTHAZNE( X 200)
Figl Effects of Gubu Decoction on the pathological changes of ulcer tissue( X200)

2.2 WA N 9 L AU L AR L CD206 1) R Ik

525 YA B, B A0 2] K R 5 41 40 b M2
I 5 W 40 i (F4/80+CD206+ ) iy Lo 1] i 3 R 1% (P
<<0.01) . SHAVAAH LG, B2 3% 41 . miR-155 inhibi-
tor 2 I it A % + miR-155 inhibitor 2H 19 15 95 41 27
M2 R [ I 40 il (F4/80+CD2064 ) 1 e 4] i 25 4
Jn(P<<0.01). WE 2. F1.

2.3 WL I A RAE KT AR 1 5 )

525 AL AR L, S RN 4 1 15t 9 4 2P -6 A
IL-18 7K F 8 3% B T, T4 A1 TL-10 4 7K 7 I &g 2%
TR (P<<0.01) o 5 B2 841 A B, B2 g 4l
miR-155 inhibitor £H & Wi & ¥% -+ miR-155 inhibitor £
b0 WP TL-6 1 IL-18 A4 vk B 3 R R (P<<
0.01), A, SEIARA L, 2P 7 4 . miR-155 in-

2 FHA it ZEZvE: miR-155 inhibitor4l i % +miR-155 inhibitorZi
7107 1074 10 107

9 106 10° 4 10° 106 4

A105 10° 10° 4 10° ]

104 4
10° ]

10 +
10° ]

01 0 1
21024 , 2103 3

10% 4
100] -

0 1
103 3

0 10* 10° 10 107 0 10* 10° 10° 107 0

10* 10° 10° 107 0

10* 10° 10° 107 0

104 10° 106 107

3 CD206

2 BHaNRBHRAPERMAM CD206 FikH LB

Fig2 Comparison of CD206 expression in macrophages of ulcer tissue treated with Gubu Decoction
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Tab 3 Effects of Gubu Decoction on macrophage phenotype (#=3,7 + s)
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miR-155 inhibitor £ 3.214:0.08% 3.354:0.24% 0.5974-0.08% 0.7840.05"
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P <0.001 <0.001 <0.001 <£0.001

S 4L, TP<<0.01; SRR 4L LA, 7T P<C0.01.

0.01)., WS, %6 WM EWMAHEFGF7 EARANOHM(1=3,7+5)

2.7 %M FGFTEH AR B
S5 HHMIL B H  FGFT B9 Rk K |

Tab 6 Effect of Gubu Decoction on FGF7 protein expres-
sion in macrophages(n=3,7 + s)

B (P<0.01). 5 HCRIN , SHURE 1 I 82 o ro
5 % 41 miR-155 inhibitor 4 &0 7 45 miR-155 s o 0n
inhibitor B¢ & 41 W) FGF7 £ & ¥ ¥ & I 7+ (P< A 49 41 0.49+0.08°
0.01)., W6 K4, miR-155 inhibitor 41 0.51+0.06
Jii 4 % +miR-155 inhibitor 41 0.83+0.147
F 42.212

<20.001

x5 MEFEEMEmMIR-155F FGF7 RIERF M (2=3,
TEs)
Tab 5 Effects of Gubu Decoction on the expression of
miR-155 and FGF7 in macrophages (7=3,7 =+ s)

P
W H52E g, T P<0.01; SHM A i, P<0.01,

— - e e e——— c—
- miR-155H1%t  FGE7 HIxt % BG 24 s
2314
2 HA 1.002£0.01 1.00£0.02 GAPDH  [me e o e | 1
LT 441 3.3040.19" 0.180.03™
i A % 21 2.7240.09°%  0.45+0.057 A B C D E
miR-155 inhibitor 41 28940117  0.4940.067 A2 ELAL BB C 0 % 41 s D miR-155 inhibitor 41 : E : Bl
Jiii 4 % + miR-155 inhibitor ZH 1.24+0.05™ 0.714+0.057 % +miR-155 inhibitor £
r oLo2l0 so9.44l B4 WA FGET & AR ML
P <0.001 <0.001

Fig4 Comparison of Gubu Decoction on FGF7 protein
T 528 LI, T P<<0.01; S BRI I, 7" P<<0.01, expression
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