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Traditional Chinese Medicine Intervention Strategies for Diabetic Wound Healing Based on
PI3K/Akt Signaling Pathway
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(School of Chinese Medicine, Hunan University of Chinese Medicine, Changsha 410208, China)

[ Abstract] Diabetic wound (DW) is one of the serious complications of diabetes and has become a clinical challenge due to
its protracted, refractory nature and high recurrence rate. The phosphatidylinositol 3 kinase/protein kinase B (PI3K/Akt) signaling
pathway plays a core role in regulating cell proliferation, metabolism, apoptosis, and autophagy, and its functional inhibition is
closely associated with impaired DW healing. Modern studies have demonstrated that dysfunction of this pathway can lead to
overexpression of inflammatory factors, aggravated oxidative stress, increased apoptosis, and dysregulated autophagy, thereby
delaying wound repair. Guided by the holistic concept and treatment based on pattern identification, traditional Chinese medicine
(TCM) possesses the advantages of multi-component, multi-target, and holistic regulation. Numerous TCM monomers and
compound formulas can regulate the PI3K/Akt signaling pathway, inhibit inflammatory signal transduction mediated by nuclear
factor-«B (NF)-«B and others, enhance antioxidant enzyme activities, modulate the balance between apoptosis and autophagy,
and promote the expression of vascular endothelial growth factor (VEGF) and other factors, thereby improving cellular functions in
a high-glucose microenvironment and synergistically facilitating wound healing. Based on the TCM pathogenesis of "deficiency of
vital Qi, stasis and toxin obstructing collaterals", this paper proposes "reinforcing vital Qi and removing toxin, resolving stasis and
dredging collaterals" as the core therapeutic principle for TCM intervention in DW, and summarizes that Chinese medicinals can

multi-dimensionally regulate the PI3K/Akt signaling pathway through different treatment methods such as supplementing Qi and

[KFBEH] 2025-09-16
[(ELTBE] EEARP LS KBB4 E S R H (U21A20411) s IR 4 A R FF52 54 550 B (2024111007,20251160628) ; # 1 1 [
25 R AR B B EE O 5 (229BZ002) 5 1R A HH T REEREFE I H (24B0377) 5 i1 7 IS 24 K2R BIF 5T A BHIF 1 35
H(2025CX005)
[E—1EE] nAb 7R M+, N F 207 88 5 % A5 , E-mail : 1939463954@qq. com
BEEH] " 1, PR S0, o2, N 207 #1405 1 9T, E-mail : yuron@21. cn. com
<242 -



532 B 16 ] HESSEFFFHRE Vol. 32,No. 16
202648 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2026

activating blood, warming Yang and dredging vessels, and clearing heat and removing toxin, embodying the unique advantage of
TCM in "differentiation of disease and pattern, treatment of both the root cause and the manifestations". Future research should
integrate systems pharmacology with clinical validation to deeply elucidate the mechanisms of multi-component synergistic
regulation of the PI3K/Akt network by Chinese medicinals, providing more sufficient scientific evidence for the prevention and

treatment of DW with TCM.
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Fig. 1 Overview of PI3K/Akt signaling pathway

T, 5 B0 M4 (ROS) K = AR 20 i WL A e S 1k B g 181
I8 25 AL T [, B Sk g i #E 4Tk 4 7 K i (SOD) A
A5 e K 5 4 A6 9 i ( GSH-Px) T 1 A AR 225k — 4 i il
SR B Hp b R A0 Sk BE R I R i ROS KAl % I
T 4505 A0 I AR i AR SR B (ECM) o [l 3R T 4 B 2R 1
il (MMP) 35 I 3 171 H: MIMP A1 61 1) 25 R I -1 0 0R
G132 ECM 1 JIE [ it , BILAS B 4F 4 4 B/ S i 41 8UB 4, B 5K
B T 52 3 T 4 AE 391127 PIBK/AKt [ 5 i I 75 98 4% & F 5
A0 B T R AL VE o 7 R B DR OB D K BRI 4
gUrf, Akt 5 38 I 22 B0, 1238 B A 56 00 B R B R
R4 B E s it . HOKE %™ % 8, 7F DW 1, 55 PI3K/
Akt NF-«B Fl -1 ¥ 25 11 38 % #H 3¢ 19 PI3K . Akt.GSK3R3 . I
FLBh W) % & (1 (mTOR) (B #2 1k (p) -mTOR \NF-«B
K 2 i (Caspase)-3 X B E N, 4R, 59 DW
AR LG, 3X S8 8 (1 7E DW g 080 o 7R R L e T 2
AT 4 A R BB /D R W G A8 B 1 1 B i R I 3K R I
AR PISK/AK I #3281, 5 808 45 8510tk A0 . 1%0m
5 ] RO R S R R R e R R T E M OG- 2
(Nrf2)/NF-«B % 305115 5 0 09 98 45 68 0, IR 28 8 5 4R
A5 . B PI3K/Akt vl 11 NF-«xB i 16, T 14 IL-6 .
TNF-a 4 & T 3K, I8 35T R A F 4 TL-10 4% b2k
KA F-B(TGF-B) B ikt , T 2% i ook BE i), 7 B ALK I
O T, %8 00 0TS T U SOD L GSH-Px 45 ¢ Bt A 1L
il (1 % 15 , 39 38 ROS ¥ bR BB 1, e A AR B2 43, b ab,
PI3K/AKtF 5 il i 2 5 4 a0 41 2 41 i 19 4 5 10 %8, 1 3l
BT FY 48 SiE H 16 396 20 00 5 4

3.2 ZNMUBEAEANIUA TS  fE DW @A R, PIBK/AKtfE 5
38 8% (19 5 4 5 microRNA (miRNA) (4 1 #% 25 Y) A 56 . 2 W
W5 2 W, 388 miRNA (41 miR-126 Al miR-21 45 ) 76 B JR 5

+ 244 -

SCHEAR T o T, DI VR 950238 B 0 T A I R AR A
T, 28 miRNA KKK P85 AR, PIBK/AKt 5 5 44 LUA 208
T, AR 0E 200 0 5 3 B O 300 R T 5 T L S B R A v, B DG
miRNA /K- b TF, 1046 PI3K/Akt {5 538 % 10 16 1k, 5 Se4n it
WEEH SR RE ) TR B TR A T S R
EDW L @AM E BN R — . %S00 s & RN RN
ZEH LU A BORE T A0 B B L R A A T A S
AR N F R BEZ LA RS E . AT
i AL N S B ROS K BU B B 4 TG Caspase [ 5 %%
I, A 98 T2 2 W0 Fas Bt 4 (CD9SL/FASL) 1 B 41 Jifg itk
ELIRT-2(Bel-2) M 3¢ X & (11 (Bax) B F ik IR0 HIPT 8 T2 1
Bel-2, i &5 R A0 ML JA T3 A0 4 JIANG R e 18
0 i P B R 45 A A R R A K TR T 2 R A TR A, Al it
P FR . FRYKBERG 28149 3k — 2545 11, 404k 137 8 7T
V5 DNA 515 . 40 2 K Fa 0145 s, DA i 42 a9 12 kA
I AR Ak 5 M DR A% 1 3 L B A0 P A 5 T 4 R 4 D) A
%o IR PISK/AKL(E 53l B0 2 5 P8 ¥ il A A 0, 5
A ZE LN U AN R 1T R SE R o 123 0T 3 Aot S PN B
B — S AL A A (eNOS) M 3 — F AL A A B, JF L il 8
KA K B (VEGF) | /R AT A A2 4 B 7 (PDGF ) i i P
LT 4 A0 2B K T T (bFGF ) 55 56 8 1l 45 A IR 7 1 23k,
AT i 328 16048 A R B T, #E DW o, PIBK/Akt fF
5 S AL 0 40 A7 G 5 A S A A R A 3
— IR A AR
33 AU A mE B W AN N — R R AR ST 4 i AR g
bR T A A S A MR SRR TR A A 2
N MFE S R BT A R G Y b R G R Y
BRI 5 R, A W B 3L © Rk 5 SO0 i A dr iy
MLl Z —. AHARE T, AMA B T 445505 41 i 2
RE L A I IR S 2 40 6 I B T, T 2 5l R AR S 1 1A
W AR, AE DW R i BE BCRR S 00 1 I Ak BT i T
MR E AL AT, WA RIEEN 1 DW h £
kT, AT A 3 Akt/mTOR 5 538 8% 4% 58 1 W ok 7 | it
T 51 2 200 6 3 T 8 A0 412U A AR AR 0T I T R
FH AR 2 4 7w OGB4y F I B Atg6 [A] & 9 (Beclinl ) Fl
BHOCHE M 1R 3 T (LC3 1) BEATIE M, 70 &t S F i
PRI R e B 8 1157, PIBK/AKt/mTOR {5 5 1 % 2 1 1k
U A AR R GE B . T Ak Y PI3K T B R b Ake, 1
WG mTOR, Ji 7 38 13 30 ) 1 Wt ke 45 42 45 40 0 20 4 A irij 417
il PR DG FR BT v 2 R A2 B0, S
mTOR Jif t F B, 11 Wi ok 3 0%, dme K BELAR B el i & o F
T8 A2 WY, 00 i) S PISK/AKt 15 5 38 e 7T A7 8090 ) S
Wi, O A ARG S A BB L i, R AR G
AT 2B R S SR AR PUOT R E  Aa R. H,
& & PI3K/Akt/mTOR 15 5 il [ 7 ¥4 Lh 8 3% 1w, vl fE =
DW IR 47 1 — A5 1l 56 1Y e m .
4 ETPBK/AKtESEREHDWREHRETHRRE
BF b3k PI3K/AK (5 538 75 DW @45 JCHE R P2 7 T



5532 B4 16 ) PEXEAHFRE Vol. 32, No. 16
20264E8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2026

B A , T4 f b 2R 25 7R i U i -+ B0 0 H 4532 3056 .
e 25 LU AR UM BHIEIRG 18 5 BT 200 (2L R I
PR HAR S TR PI3K/A K 538 B4 i DW &5y Thi Jig L
R LR 1% 2 T2 RO S KSR D5 R A T %0

A
A i LB
AR
2R o
K C)
AR
IS
B o4
e S
ABRH WHRHIV =thet
Ly — -

- ~ .
&

TR O B A A v W R B T A 2 M D RE R A

[l {2 kG T A E AR o 2R R 2 RO oy S 5 T i R A
PI3K/Akt(5 5 it i AiE 1 DW 43 (19 P 24 1 SR , it — 20 1

WA FIRL B A sl R AR iR 25 . ILIK 2.

fond
bk M1 EREA M2 EREA SR

TE - A.DW R A2 R SR A 0 Sl D3R 60 405 84 P o I ML 78 b 0 7 TR e R R IR 8 T4 B R 25 52 T 3 3 I PISK/AKe [ 5 3E
S ML 2R G | I ARG A | R SR AR B A R T L T A A A R I R U B L AT £ DR

B2 FRHBZPI3K/AktEESERTHDW

Fig.2 Traditional Chinese medicine intervenes in DW via PI3K/AKkt signaling pathway
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