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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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(siRNA) 1] #11 #fil CHOP 1Y 3 ik , F% ik Caspase-12 Al
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INK #9807 ERS A 5 19 41 J 0 T, 80 48 i 4800
JIA 5 A o O S0 ) e B, B 4 7 Tl R
IRE1a/XBP-1/CHOP i # 5 5 ERS #d 1° DL X #
DPN K A B fl 2 D e, I 1T 38 5 0% PI3K/Akt
HE 54 1% 8 3% , 0 ) PERK {5 5 1% 36 i #% , ok 3%
ERS 5| & (1 fih 25 40 f 98 7, 9 b s st H
J& , YANG %5858 1o {4 4 71 DPN B AU % 81, = B 26
1% T CHOP, Bax/Bcl-2 il Caspase-3 & ik W] it 7+ & .
M 38 o B %% 7 T Wi )5 , Bax/Bcel-2 F [ , p-PERK,
Nrf2/4i 84k F % T 1 (ARE) B 634 13, CHOP 1
FEIR TV B 2% 7 7T gl i PERK/NTf2 {5 53
B A AL IO 3, U855 CHOP #H ¢ (9 ER P8 T 3% #2110
203 DPN. XI5 52 3k s PR A % & 30, 6 U 9
THURL (B YT A B AR HEEA R XS Il
Jal A A ) AT Y % i S BH P R S R R DPN AR 3 1Y
I RS AR, 48 i 8 A% 2 R o A DG Y 3l ) S B 4
7, AT e 5 RS I R T UL R {1 0 S0 B B 4R
7= ¥ (AGEs) &z CHOP 7K -, 47 %8 1k Vi 38 , ERS , 11l il
P25 R U T U P A 4 A R OGS
23 WA THRTZIKMT A KEDPN LT
ZAK B E T e IR 58 IR - 32 4 8 K %, Fas £ #i 42
TR AN B b )z ik, HAE DPN R E T L .
H 25 T w2

BRI A58 5 2h W RF T R B, TR 45 3 g A it
T-FE A Bel-2 3k #0442 94 1= 3% (A Bax, Fas, FasL
7% 35 fl Caspase-3 19 i 3% , & ¥ & ¥ DPN B9 1E -
ZHAO %5158 33 43 1 22 W W 45 o0 A1 2 B A B AT 24
HIBE 2035 DPN SEB0 vh & B, AT 25 R 2/ T B vk
40 i FP B A A K12 (TL-12) 15 538 B, 0Bk &=
ZLAEH T TNFR-2 {5 5 38 B, SE T2 32 IR A5 5 i, 38
A B H O (ILK) {5 538 B% , JAK1, JAK2 55 5
oI AR 7E DPN B & TP &5 T G EEAE .
S5 W9k B 2 5 T B RE 8 DR 4P N B A i B
W ) BE , 3G 0 5RO 4 AR ARG AR N B 40
T- B 36 DPN. 0 R A5 & 3 PF 06 o i 4 7% 24
T8 X8 R 75 S 1 T e Uk P B A i A B
FAE B8 U > 4 i 3 T, & R i 4 Bax, Cyt C,
cleaved Caspase-9, Fas, cleaved Caspase-8, cleaved
Caspase-3 mRNA ik i # T 1, Bcl-2 mRNA % ik
B3 B HAHLUH AT a8 5 S8 T A2 AR A S 1 A AR A
TR A Ko Ja AT 3 — 25 H 5 X DPN 9 AH 5
WA
2.4 P2y TR A 40 i O T 08 B 2 DPN B
2% T VRS L A0 M R T = 4k R AN R AE

FHF HoAth 38 % DL 2035 DPN

HO-1 J2 Il 21 3 P A 11 PR 3 ity , HL AT B0 4804k 9t
g P TS AR Y RN, I W 2 R G
PR3P 0 5 1 BT B ) 4> 1. BF9E 4 &K 3 DPN [ &
1) HO-1 Fik 35 F % . HL7E DPN /N ERUBE 7Y A
2 o B HO-1 1 3 3Kt i 35 B AIG, IR P R A 4
ZER R J R B TN A 4 A A o R D 1 A i P 2
BRI IR B R ML 5 R .

B MR AR A R AT R R A Y S
O B AR A 4% vk T T2 R AL Y SCs R L 3R
3 4 1 WY U/ W DR s R A B B 28 U T A i A
H , F& Ik LDH & & , # ] Bax, Caspase-3 i) % ik , Jf
HAIN HO-1 28 YRR S AN A4 3 i S 56 F 5
DPN i & 4= 5 DRG o i W PE i 4 8% 37 N+
(BDNF)/fi% 2 2 B(Trk B) R B K FE#UIAHC . I
25 B (RIS (405 VBKE JHS B R R AT LB
i 4 ) T #il DPN KRR, & BH 25 4 i 7T 33005 DPN #2554
K BRUET MR PP 22745 4 Jf A1 98 YT 2R 1R (ERK ) /CREB
5 i, il CREB B R k3 £ , 3 B BDNF £ ik /K
S b, T & FE 5T DRG 40 M T iR . 22t
SRR A PR S R B SS I 41 L (RSC96) 4 Jifd
5, 7 DPN AR SMBA AL, T LA S AR £ T s
R, 5SmSR R A B AT 2 A R
W5 %5 5 J5 RSC96 4 M (4 47 & 2 , M il cleaved
Caspase-3 8 1 U AHOCH 1 1 385 3- 1 (LC3-11)
FH W AH G HE R (Beclin-1) 2 1A SR 35, 1Y 50 [ W 2R
F(p62 1) M ik o $E/R B AL K BB A% X /& b R 8%
Ty SCs &R E -

Hp 2 9 OB R R T 3 42 0 DPN Y AH G AL
il L2 1, 25 BP9 T i AR 20 DPN Y A
ML W2 2, 2y FHSE T Z 4k R H e gk 2
M3 DPN AR SCAL I WL 3R 3.
3 REERE

DPN 1% % J HIL il 358 52 A% , 240 R 08 1~ 78 v % 4
THEHBEEM. AT WA RE TN =gz
AT THE R, HA HAR 0 20 W AR 5 3040 %
WD AN kSR A T2 88 . B 25 7E DPN #9YR
7 TR B, R AR LR AR R 2 A 2R R
WIT R YO0 H AT K 2 BN T 2w &
2 B % DPN BT, 010 N ML 55 200 Je O T 9 Bk R
WL = N R RIRAM G . PR T
5224 AE FHHLHI B A7 76 2 RE v, 78 TR B2 HIL I T iE
— 28 2 A% LA T RS b Rl B 78 4 b Kk HE v 2
FE, R DPN B 6 TR 67 B 5.

- 261 -



528 B 5 W HEXBAFZRS Vol. 28, No. 5
202243 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2022

R1 HHTFRKREFTEENEDPNIEXE

Table 1 Study on improvement of DPN by traditional Chinese medicine in mitochondrial apoptosis pathway

ESLY) St HE 7 T 1 )y X ) Eikan SCiik
PR B S ENE4NM A0k FE 0.1,1,10 pmol-L! Bel-2 1 ,Bax | ,Cyt C | ,PARP Zf# | , [36]
Caspase-9 | ,Caspase-3 |
FIRMR B JZ THEAME 4053 25,50,100 wmol-L™ ROS | ,MDA | ,Bcl-2 1 ,Bax | ,AIF | ,SOD T, (37]
LR RRHL L T, Caspase-9 | ,Caspase-3 |
i Bz % K OGBS R 3% 3k DRGHMIZ A3 2.5,5,10 mmol- L Nif2 1 ,HO-11 ,COX-2 | ,iNOS | ,Caspase-3 | , [38]
AqE FRAHE L WA E T IL-6 | ,TNF-a | , il NF-«B {5 538 %
ISESR S bS] KEEIE HMMKEFE 1,10,100 wmol- L™ ROS | ,MDA | ,GST 1 ,GSH-Px T ,Nrf2 1, [39]
21 Bel-2 7 ,Bax | ,Caspase-3 | , [-i# Nrf2/ARE
M+ 2 T KETGHE 4T F 1,10,100 g- L™ ROS | ,SOD 1 ,PGC-1a T ,AMPK T ,CAT 1, [40]
4 it Noxl | ,AMPK 1
K#ER K KEMZ MIEHFE 10 wmol- L p21 | ,pl6 | ,Bax | , cleaved Caspase-3 [41]
TR AN & Caspase-9 | , CyclinD, T ,Bcl-2 T, Beclin-1 | ,
PC-12 p62 1 ,LC3-1 | ,LC3-T |
W DPN KR #H 0.06 g-kg! MDA | ,cleaved Caspase-3 | ,SIRT1 1 ,Drpl | , [42]
Z M p53 | ,Bax/Bcl-2 | ,Caspase-3 |
Wikl S F Lol F FER AE KB DRG 4IMETSE 2.5%,5%,10% Bel-2 T, Caspase-3 | , Zhi (A fE A 437 1 [43]
DM BR IKEE A0 LT
JRGE B B Y A BRI 40HIRE5E 5,10 mg- L Bel-2 1 ,Bel-xL T ,Bax | ,Bak | ,Caspase-3 | , [45]
Ry dneeg Akt T ,nNOS T
WHEE R Y DPN KR WEH 4.28,8.56,17.12 g-kg" Drpl | ,Bcl-2 T ,Bax | [47]
BIRA EE RA A DUP DPN KR R 10,5,2.5 g-kg! Drpl | , Bel-2 T, Bax | , Caspase-9 | , [48]
3] OBARCHH K S R Caspase-3 |
HNPHIE P bR DPN KR #H 15,8.75,5.625g kg™ cleaved Caspase-3 | ,acetyl-p53 | ,Drpl | , [49]
% Bax/Bcl-2 |

e T The s LOBRIR(R 2,30,

®2 HHFHARMATEESEDPNHIEXIE

Table 2 Study on improvement of DPN by traditional Chinese medicine in reticulum apoptosis pathway

2 A U A T = bilhs i SCifik
FB®RB  J= KEFHEMME Ak 01,1, LC3A/B | ,Beclinl | , #i% INK i i [50]
10 pmol-L"
B, S+ DPN K iR T4 0.040 g-kg' BRI MM A S AT A oo ml g [51]
S FIAS DRGHiZIt  diffisss 1,10, GRP78 | ,IREle | ,p-IREla | [52]
100 wmol-L"!
e AT AR WA . DPN KR H 5.45, GRP78 1 ,CHOP | ,PERK | ,Caspase-12 | , (53]
ARIR FFZ AT AETH R 10.9 g-kg'  Caspase-3 |
KEEHELM 45 10%, 1%, Ca*" | ,GADD34 | ,Erola | ,p-elF2a 1, [54]
0.1% p-IREla/IREla | ,XBP-1 |
DPNKR+K  #EH+ 5.45, p-JNK | ,Caspase-3 | ,TRAF2 | [55]
BT I 40 B3R 109 g-kg!
DPN kil HEH GRP78 1 ,Bcl-2 1 ,p-elF2a 1 ,p-IREla | , (561
XBP-1] ,CHOP | ,Bax | ,Erola |
DPN K R ] 5g-kg! p-PI3K T ,p-pPI3K T ,p-Akt T ,p-pAkt T, [57]
p-PERK | ,p-pPERK |
KEFHEMME MK 109,2 3% p-PERK ,Nrf2/ARE i #% , T # Chop #H %
a s [58]
1.8 g-kg P8 T
YRR WO Y A AR DPN KR wE #£2:1:0.5 AGEs | ,p-PERK | ,CHOP | [59]
AT R AR S R R A H i)

+ 262 -



5528 B4 5 W) FEXEAFIFERE Vol. 28,No. 5
202243 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2022
xR3 PHTFHRRACZEREERATERKE DPNWEXHH
Table 3 Study on improvement of DPN by traditional Chinese medicine in death receptor and other apoptosis pathway
l . T . . X
2y He I8 | . i fabR SCHK
PN
JE 2% 8 WO A YT B DPNU/NEL #EE 6.85,3.43,1.71 g-kg'  Bel-21 ,Fas T ,FasL 1 ,Bax | ,Caspase-3 | [60]
A4
ReAe Ay (i) - - TNFR2,ILK J% JAK il [61]
i
FHERE  KTS R P NIFEERK 4008 5%,10%,15% Bax | ,CytC | ,cleaved Caspase-9 | ,Fas | , (62]
WiedE R LT RS OKIE Nz K53 cleaved Caspase-8 | ,cleaved Caspase-3 | ,Bcl-2 1
i i B OB 4048 R DPN KRR #EE 25 gokg! Bax | ,Caspase-3 | ,HO-11 (63]
21 JE ARAT BR A 2 A A
25 W B W a5 W 3. DPN KR #H 025,055,101 mg-L! p-ERK1/2 1T ,CREB T ,p-CREB 1 4 il ERK/ [64]
FAR AT RIS CREB {551t
BRE  HR KEEIE 4082 0.1,02,0.5,1 mmol-L"' LC3 I | ,Beclinl | ,p62 1 [65]
i i W ge
[SE& k] apoptotic pathway during spermatogenesis: killers or
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