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[Abstract] Diabetic peripheral neuropathy is a common complication of diabetes, and its pathogenesis is
complex. Its high morbidity can result in disability, teratogenesis, and death in diabetic patients. At present, the
pathogenesis of diabetic peripheral neuropathy has not been clearly elucidated, which may be related to oxidative
stress, inflammatory response, microcirculation dysfunction, metabolic abnormalities, etc. Recent studies have
found that apoptosis plays an important role in the pathogenesis of diabetic peripheral neuropathy. The three
pathways, i.e., mitochondrial pathway, death receptor pathway, and endoplasmic reticulum pathway, jointly
regulate the cell apoptosis in the body. Traditional Chinese medicine, with definite efficacies in the treatment of
diabetic peripheral neuropathy, is advantageous in overall regulation and multi-target and multi-pathway
treatment. As reported, the active ingredients in Chinese medicine and Chinese medicinal compounds can
alleviate diabetic peripheral neuropathy by regulating apoptosis signaling pathways. Furthermore, apoptosis
pathways are expected to be potential targets for new drugs against diabetic peripheral neuropathy following
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oxidative stress. Therefore, this paper, taking apoptosis as the entry point, reviewed the research progress on

TCM intervention in diabetic peripheral neuropathy in recent years to provide references for the clinical

prevention and treatment of diabetic peripheral neuropathy and the development of new drugs.
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T,

PR 7 i — A A SE B0 45 R R, DPN K R A
J SCs 1 CHOP A fF I ¥4 , 1M IREla iL ¥k RNA
(siRNA) ] 411 il CHOP ) ik , K& Ik Caspase-12 Fll
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INK T, 9870 ERS A 5 19 40 i 0 12, i ph 2t
B0 S o I S D) K L O % T T g
IRE1a/XBP-1/CHOP i #% 5 5 ERS i 1= DL 2 %
DPN K B AR B il 22 T g, JF m] il o 00 PIBKI/AKt
FAE 5 14 36 38 3%, 30 ) PERK {5 5% 1 3 5, ol 36
ERS 5 & Y b 25 20 B 8 T, B0l b e i . K
J&i  YANG 4585 o 44 P 4 DPN 5L 7L & B, v i B0
55 T CHOP, Bax/Bcl-2 Fil Caspase-3 % ik W i 7+ &
i 38 2 B %% 7 T ¥ )5, Bax/Bcl-2 K % , p-PERK,
Nrf2/40 %8 Ak 2 1% G 1F (ARE ) i %635 98 , CHOP (i
FIE T SR AL T AT gl i PERK/NI2 {5 5 3
%A 1 S A IO B, 855 CHOP A1 56 i ER U8 T2 3 42 1
2035 DPN. X152 52503 ik I K F 9% % B, e VA RO
TORURL (B T A BT B AR REE R XS ik
Ja RANAE ) AT B b 2% fige AT M e S AL DPIN AR Y
Il RRE IR , 5038 i 224 S JLJRE o AH DG Y 3 40 2 4 42
7, o] BE 5 RS IR T UL R G 6 0 0 R b 2 K
79 (AGEs) b CHOP /K-, it U4k W 381, ERS , 111 1l
25 240 L O T R A 2 A A A DG

23 T HAETIZ AR TR AR % DPN BT
A BJE T YR BE B - 32 MO8 S5 L Fas TE i 4
JC A BT 40 M b iz ik, HAE DPN @& Bl .
H A 25 T st ss b .

BRI A58 3 sh W RF T K R, TR 45 3 g A afE O
TS5 Bel-2 # ik i 42 98 T 5 B Bax, Fas, FasL
2% 1K 1 Caspase-3 9 3 36 , & ¥ & ¥ DPN 9 17E H .
ZHAO 4538 job 43 F A= ) N 4% 3 BT & AR A AT 24
HIBEZ o DPN SE 56 h & 3, AT 25 F 2R T H g
0 i Y A0 A 212 (IL-12) 15 5 5, R
ZAEFH T TNFR-2 {5538 % , S T 2 K5 538 %, %
B R EH W (LK) 5 5 3% , JAKL, JAK2 4515 5
W% IS8 E DPN Y 0 th R4 T REEVE T .
SEHRE ST R B R 25 52 07 B RE A IR 1 I B A0 i R
W5 LI BE L 3 0 55 0% He AR 3ROk, BRAR N B 4 L O
T-Bj i DPN. JU R 5% 552 % 3 FHig 3 0l 0 9 75 24
LR R i W 75 S 9 N B i Uk PN B 4 452 45 EL AT B
= AE A, B8/ 40 B M T, & 59 & 41 Bax, Cyt C,
cleaved Caspase-9, Fas, cleaved Caspase-8, cleaved
Caspase-3 mMRNA ik i 2 T i , Bcl-2 mRNA & ik
B B, HALH AT RE 5 T 2 KA S 1 A A
TR Ko Jm 1 al gk — 25 4R 3 HOM DPN Y AH 5
5% .

2.4 v 2 TH 240 AR O T8 B 2 DPN TR IR
250 S A R S e 15 3 I g < 1 A 2 Y

FHF HoAth 38 % DL 2035 DPN

HO-1 J2 Ifil 2T 2 [ fife (1 B 2 /i , 5L A3 Bt A Ak LBt
g PUI TS AW F RN, R T A 2 R G K
PR AP0 5 1 BT B ) 4> F- . BF9E A &K B DPN &
B HO-1 F ikt 35 T % . HL7E DPN /N FRUBE 7Y Ak
T 2 o B HO-1 (14 3 3k th (2 35 B AIK, Ok B A ol
ZoRI i T 3 P TN 2 £ A R D A 2 A P 2k
BRI AR B & R ML T U R .

B PR AR A R AT R R A S
2R B AR A 4% 1k T T2 R R AL LY SCs R L 38R
A 2% 5 WA Uk 2 DR R R AL R e 28 U T A0 AR
H, MK LDH & &, 4 ] Bax, Caspase-3 Y % ik , Jf
BN HO-1 26 (4 A 2 K10 S0 AN 2104 3 it 52 96 F 52
DPN /) % 74 5 DRG v fisi I8 1k #h 42 & 7= I 1
(BDNF)/Ji% % 2 B(Trk B) ik K % WA %, I
2SR RRE (B B A5 RS S CER RAT
i 4 ) 7 DPN KR, & PR 25 4 7T %% DPN #5574
R BT AR Bl 2275 At i Ah 9 55 2R 1 RS (ERK)/CREB
i L CREB R 1L 3 £, 3 BDNF % ik K
S bR, N & %5 4T DRG 40 LR T VE . 2
RO SR ) 4 0RO B SS I 41 i (RSC96) 4 fifd
455, 2 7 DPN ARSNGB AL, 7 LB AR R T+ il J5
KL, 5 Eo AR H, B AR R AL B AT B 2 A R
W5 % 5 J5 RSCO6 4 M (% £F 1% 2 , 9 il cleaved
Caspase-3 75 FH /M L HE A 158485 3- 11 (LC3-1T)
FIE WA G HE P (Beclin-1) 25 1 19 Fe35 , B 08 [ e R
FI1(p62 25 1) 19 3k . $78 5 ML 2 RE 06 X & W o1 5%
T SCsHE LR 1E .

b 24 TR RV U T 3 42 3% DPN B A DG L
il DL 2% 1, v 24 P 5T 9 9 Tk A el DPN Y AR
ALK 2, P2 T HISE T Z AR LT T SR
3% DPN (14 FH ML 26 3.

3 BREERE

DPN 1) & i B il 4 52 2% , 4l M oA 0 e e b 2 4
THEBEEM . A SCT R H AT =Rk R
HEAT Tk, & BR300 )CE A i 35 4 38
WFoE 30 AT Ak SR A2 3 . S 25 76 DPN 3R
I T RO, R R R 2R iR RN
WIT R YO0 H ET K 2O\ T 2w ke
2y B 7% DPN B ST, A0 R ML 1 -5 400 JR O T ) B R
W& M= O RGEMR AN . P2 D7 g
52 2% AE I HLHI 0 A7 76 2 R v 22 T AL vl
— 2 245 AE A JE I AIF S bR BN 78 4 M K v 2
Fi€0, > DPN [ B i6 SR IR 7 B0 A
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F1 PHTFRENEATIREREDPNAHEXAH
Table 1 Study on improvement of DPN by traditional Chinese medicine in mitochondrial apoptosis pathway
25y P LT Ty = ik Bt SCHR
FH AR B 1 LR MRS 0.1,1,10 pmol-L? Bel-2 1 ,Bax | ,CytC | ,PARP % fit | | [36]
Caspase-9 | ,Caspase-3 |
FHBER B J1& FHREANM 4003 25,50,100 wmol-L*? ROS | ,MDA | ,Bcl-21 ,Bax | ,AIF ] ,SOD 1, [37]
2Rk R HL {37 1, Caspase-9 | , Caspase-3 |
ik e % Bk DAG I R 2% 3K DRG M4 iM% 2.5,5,10 mmol- L™ Nrf2 1 ,HO-11 ,COX-2 | ,iNOS | ,Caspase-3 | , [38]
e FAE L RAE o IL-6 | ,TNF-a | 403l NF-xB {5530 i
AT AT KRENE 4iHss 7% 1,10,100 wmol-L* ROS | ,MDA | ,GST T ,GSH-Px T ,Nrf2 1, [39]
2 Jfa Bcl-2 1 ,Bax | ,Caspase-3 | , ¥ Nrf2/ARE
W20 WF KESHE 4055 1,10,1009-L* ROS | ,SOD 1 ,PGC-1a T ,AMPK 1 ,CAT T, [40]
4 g Noxl | ,AMPK 1
KRR K KL MIEREFE 10 wmol-L* p21 | ,pl6 | ,Bax | ,cleaved Caspase-3 # [41]
JUFE AN & Caspase-9 | ,CyclinD, T ,Bcl-2 T ,Beclin-1 | ,
PC-12 p62 1 ,LC3-1 | ,LC3-1 |
WEEH AT DPN R #H 0.06 g-kg* MDA | ,cleaved Caspase-3 | ,SIRT1 T ,Drpl | , [42]
Z M p53 | ,Bax/Bcl-2 | ,Caspase-3 |
Milkil 4T LT HER I K DRG 4ifilbi 3 2.5%,5%,10% Bcl-2 1, Caspase-3 | , 2o i £ 1 [43]
M IR KR e LUEZS
g W EER M R RN 40M SR 5,10 mg- Lt Bcl-2 1 ,Bcl-xL T ,Bax | ,Bak | ,Caspase-3 | , [45]
WY g AktT ,nNOS T
W R R A 5 DPN KR #EH 4.28,8.56,17.12 g-kg™ Drp1 | ,Bcl-2 T ,Bax | [47]
BRI B R &AL U DPN KR HEE 10,5,2.5 g-kg™* Drpl | , Bel-2 T, Bax | , Caspase-9 | , [48]
g3 OBAR KA LS R Caspase-3 |
HNHIE  EEAR A DPN KB HEH 15,8.75,5.6259- kg™ cleaved Caspase-3 | , acetyl-p53 | , Drpl | , [49]
BiRV| Bax/Bcl-2 |
T TR L ERR(F2,30)
*2 PHTFHARMATERZNEDPNRHEXIE
Table 2 Study on improvement of DPN by traditional Chinese medicine in reticulum apoptosis pathway
24 K U R A T = 3 i Sk
FHBR B FhS KETHEAM  aiMikE3% 01,1, LC3A/B | ,Beclinl | ,#4i% INK i [50]
10 wmol-L*
MW, F1= DPN K ff A 0.040 g-Kkg™ AR P I N S B A BT b Zeoc il [51]
ISESR:S A5 DRG#iZIt  4iffiissR 1,10, GRP78 | ,IREla | ,p-IREla | [52]
100 wmol-L*
L E AT AR WA R DPN KR b 5.45, GRP78 7 ,CHOP | ,PERK | ,Caspase-12 | , 53]
KIK F+S SRAT IEH R 10.9g-kg! Caspase-3 |
KESE4E ks 10%,1%,  Ca®* | ,GADD34 | ,Erola | ,p-elF2a T, (54]
0.1% p-IREla/IREla | ,XBP-1
DPN K fl+k  HEH+ 5.45, p-JNK | ,Caspase-3 | ,TRAF2 | (551
RENEANM  40HIK: % 10.9 g-kg™
DPN K ff Y GRP78 1 ,Bcl-2 1 ,p-elF2a 1 ,p-IREla | , '56]
XBP-1| ,CHOP | ,Bax | ,Erola
DPN Kk il WY 5g-kg* p-PI3K T ,p-pPI3K T ,p-Akt T ,p-pAkt T, [57]
p-PERK | ,p-pPERK |
KEGIEQME  4iiEsEs: 10.9,2 |24 p-PERK , Nrf2/ARE ifii # , F i Chop 4 5&
1 v s [58]
1.8 g-kg R T
VAL BRI R EAR EE DPN KRR #H $%2:1:05 AGEs| ,p-PERK | ,CHOP | 56]
TR AR X R AL Lt i)
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®3 HHTMATCEZERHEERATEENEDPNIIHEXIE

Table 3 Study on improvement of DPN by traditional Chinese medicine in death receptor and other apoptosis pathway

T8

2y E3/ i) st i E{iR SCHK
JE 44538 ﬁéé;\ﬁ;ﬁz\ﬁ'ﬂd\étlﬁ DPN/NE #WH  6.85,3.43,1.719g-kg?  Bcl-21 ,Fas? ,FasL 1 ,Bax | ,Caspase-3 | [60]
LR
%ﬁﬁ (4 B Emg ) - - - TNFR2, ILK J JAK il j# [61]
i
ﬂ%ﬁ% K?foiiﬂ?ﬁﬁiﬂ Nk 400 5%,10%,15% Bax | ,Cyt C | ,cleaved Caspase-9 | ,Fas | , [62]
Wiede i LT RS OKE WA B cleaved Caspase-8 | ,cleaved Caspase-3 | ,Bcl-2 1
FrR L] fﬁf&”ﬂﬂﬂﬁﬁd%% DPN KL #% 259-kg* Bax | ,Caspase-3 | ,HO-11 63]
@k T ARAT VB R Al 2 I A
i W e E%ﬁéﬁfﬁﬂ% DPN KR #%¥  0.25,05,1mg-L* p—ERLKl/ZjT ,CREB 1 ,p-CREB 1 ,#Ii}i] ERK/ [64]
B RAT S CREB {5 5 i j#
BRE  ER KEEE 40 0.1,0.2,05,2 mmol-L* LC3 Il | ,Beclinl | ,p62 1 [65]
4 g g
[S5E& k] apoptotic pathway during spermatogenesis: killers or
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