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Abstract

BACKGROUND: Diabetic peripheral neuropathy has a high disability rate and is one of the most common chronic complications of diabetes. Because its
pathogenesis is complex and diverse, there is no recognized treatment method currently. It is a challenge to treat and manage this chronic disease. However,
there are few reviews in this area.

OBJECTIVE: To explore the related pathogenesis of diabetic peripheral neuropathy and to review the application effect of different treatment methods in
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diabetic peripheral neuropathy.

METHODS: The first author searched the relevant literature in CNKI, WanFang and PubMed databases. The Chinese search terms were “diabetic peripheral
neuropathy, diabetic complications, pathogenesis, diagnosis, treatment, Chinese medicine, surgical treatment, surgery, electrical stimulation, nerve release,
nerve decompression” and the English search terms were “DPN, diabetic peripheral neuropathy, pathogenesis, diagnosis, therapy, treatment, drug, surgery,
nerve decompression, nerve electrical stimulation, gene, exosome.” The literature search time was limited from January 2000 to January 2022. The literature
was initially screened by reading the abstracts of the articles and those unrelated to the theme of the article were excluded. Finally 88 articles were included
for review.

RESULTS AND CONCLUSION: Hyperglycemia is the root cause of diabetic peripheral neuropathy. Strengthening blood sugar control is the most basic and
important step in the treatment of diabetic peripheral neuropathy. Analgesic drugs can significantly reduce pain symptoms of patients with diabetic peripheral
neuropathy. a-Lipoic acid and epalrestat play an anti-oxidative stress role; mecobalamin and nerve growth factor can promote the recovery of nerve function.
According to the pathogenesis of “double extrusion” of diabetic peripheral neuropathy, nerve decompression and nerve transferring can reduce the degree of
neuropathy, relieve pain and increase nerve conduction velocity in patients with diabetic peripheral neuropathy. Gene and stem cell therapies are promising
new therapies. They are targeted, but relevant clinical studies are currently lacking and there are also concerns on ethical and safety issues.
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B B BAERR A F AR KT LI, S RBTER
TR BEHE.

bl A2 A KA T REAAES F B 2 A AR RS IT 86
B AP 215 ), AR AR TEARR OGN EZ T HE
F, AR BEAZLF B AT AR AAE. F AR,
HE 4B R TE ) Ae 3G g B ARARAE A Y. KN E A 5] AR AR
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AP G AR W, S AR A RN SR B B AP 2 R R
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WA R, AAZA KR TFREAMNZAKET FHER
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53 R BElAY 2545 50, RILA R REE M, £ —FF2ah K.
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1R R G ZEFERENFH0ERG, AnFRHSHRE
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2.3.3 IMAF R

(1) A 2R “REHE” BiRE, §FaLEZH%
FoAp 2 ML ALES IR AL, MBNEKEW . AR
K, IR E) & 2R A5 Hy i Bh 69 R B8 m BlAY 2 R A, JF ELRE AR
F A ERAEAY B, RMAR S T, ST EAYZE AT A
MRS T ALY LT 4 LR KAP. TR, RAS
B2z AR, Xi—F Tz o, tidfed
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JEAR 89 & A . 1992 4 DELLON™ 3R id T A 24 fig K06 77 2
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xt 208 ) BEAE 5t 7 69 HE Sk B B AP 22 0% K B B T WA
SRR, 18 AN F GG TR B A RAI T 5. o g
HARL.

(2) A 2445 K. AGARWAL 5 "7 32 b 7 —Fb 4t at 21 F



S

PEARTERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

FUAE F % JB) B A 2 5 B A AT 00 F Ry X, Bp ¢ SR80 2 44
2| 2 e AP 2 BL R AT R R AL B XL, KB 64 A B
K I 32 ) BB AR ILT BRI ARG, FHEIAL,
ZARABERE, AAFHHI. BEEBIL.

234 Hiy

(1) PEFE77: NFPEFAFERA, BRRBABAYZRE
AR AR BT AR . B[, 657 ik ET RN E,
MR 55T 0L A dnisg4h, 8%, SMAndt £, RS, KEE
b3 EAABTANHRLZEL ., AR 77,

(2) AP 22 W ) AP 2 B RIRRAE R IE T LA SOk
VAR Z S & VR R 69 M E SRR B) B AT 2 0k R B 4G 5 — P s
F k¥, AROCBIEELEZALTR., A2 MR ETE 0T
AR AFn b B AR 2R, AFR TR B 69 T ARAY 2R 9K 6L 35 AR L R
Fadp ARAh 29 Wk, T2 EAY 2 BRI R R LY SN B AT 2
gk, AR R B GE T AAMR A 0 AR T A R T AT
A5 5 IR R KRR B dn I de, MR A RO R i 0
By, AmBY T R R T A 2 ]8T VAR B, Y HE SR R
FIEAT 2R T EH A ZEHAESR, RRRRAELAE, B&ih
TATRE VTR, R ORI, AT R AR A A 2 B
F BTGB, REBIR, LR B A A AR AR5 4.
VAN BEEK 5 ® ey s A 27, #afmB B2 maR KAk 4
JE AR RS ST B R R B, R 6 d R R R
$ohm, WINHARRIRE, BAREEZES TAVZ GAME A
MERE. FhA . BRENELLA. FRBEAZ .

(3) B 5 77: AEMmELR ST RARRE A LA LA
kR BAT 2R E e T ik, Fme A KB TR —F % ik
8, BABRKGZET R A mE MK, AT, B34
Z NG ERGR AR, LEFFELRIAER M X oE 8y
i 3§t B, A B R RO A g AL AT e K B T R R A
DNA JZ 4474 57 48 fk oa JB) B AY 2 gm & &4 B A KA s 4R R 1k
)ﬂ [84]c

(4) Fampessik: Tl TSR IEN . B itk i 4m
R, BARZGAREFEAF S oLk be, FFaeait 34T
I B T, e N FERE IR B B AT 2 R 696 57 LA BT e
AT 5. AR T e TRt ih B s fe3g 74, ik B &
aib A E, EM M, SR B R A A, K
AR, HE SR 64 A & BEAE S B 6 b KR O
e 8 i B o b AE A By ik e A R B . AR ERE T
VA B K T R A B B AP 2 R A5 AL,

(5) shateti: SRILARE MR R IR G BR AR EI, ALY
T R RBARE 0 KARAE AT 5 0y RAEER, H4
H =h 46 mRNA. microRNA(MIRNA). & & R AFafg . a4 £
i 52 18] FOJR T tm ROAT A 04 Db AR B AT 5 I 4B SRR B B A 2 9k A
B HOR Y, i A AT KR B ROR AR o B B A 42 9% s R
#94% 2 0 % ) fE IS FF AL F) A8k 5. MIiRNA-146a 2 —FF 30 £
MIRNA, A5 T 4 ks B B 40 2 0k 3 69 K apus) ®. R &0
SRR SN B ARAR Hy A My AR ST AT A3 A3 3248 i s SF 1]
TR tmha g7 iE s ®, Az o f & W ol SR B Bl AR 2
TR BARAE T —FP 3704906 97 Fvk,

(6) Jm BRI A FREFHMRZRA YA E B ER, T
ARG E MmN RARELF| L ek, RN BT
LEREFEA Y, BREBKELTERELRMGIIKR, &L
TERT HREFHAELNSANFINGEM, AR RAY L,
KRG K IR AR 5| AR B 488 %2, TASYUREK 4 3@ it i3 4435
B A AR 1 B 1R AR, KT RIS AR

B WA B K 5 908 S K R0 B KT, I 2 B Ak
FAUIEF. 4 RAVIRREBIKT A B A 8956 77 A B
FE A5 5 W S 4 b SEATHE SR ) A 42 4 TR 495 7T

kR, AR B B A T R R4 5 5 el A A ALH)
A HATAR, ARESEG ST X, SR B
BREQFAK, TR I G2, LK.

%3 | HERBRAEHEHRERRAT A AR AR

T 75 A Hent (7358

HAlRIT PERIRATA, JEATP R AL Ry
b PRI AR R A e

21 fij 517, TIANFEANIR IR e, ST, ARl
R BeRF ARRMZ

SRR MEBR R R, EAANZRER QIR R AR SRR
B S 2 MR

B R TSk RA R RZIGIRATTC, AFAEA LR

kA

3 RLESREE Summary and prospects

3.1 BEEMATEZIEARVIERFIGIEAVGIE 45 /& B B 4P
BREEFTMRAESEZH— IO, BREF S FEMHER
S B ) At 42 9% T 4G R R AVE| BOE R R IL K, AR A T R
B AP 2692, WBERRE B Z AT HREE, THIREH
ik, FRAMBNE KA, EHRGHEE ML, (24 FR
FIEAY 2w E L RAE I 54, HATAMY, BANIA
RH G T R, Bt — TR ARt

3.2 {EEGRXBITFAMRIVNESR L FALELT R A
B AV 22 98 T 49 K IR AUE Fais o7 7 8, 18 L E mAuR B4 B A,

SHREABAER, FATo, R 518 R B BAPZ R E;

FIAT45 6T 7 ER S, B R EEF K, LERITLE,
16 R bR H A AR A6 T . BN EmIRIT T & F £
Pk B, F5 R B sk, TR R BT R ARG T AR
SRR ) B AR 22 9% T P 69 BT AT %

3.3 ZEAREIRYE B AT E . dhabik. TR R BRI
HFENMEAMRL S EPEGERTHHBRF, Rk
JRELR T B — £S5, HAFE—FRAAR, FIE @
A BACIE AL,

3.4 FRINEERN MR E BEAYE AR 6 5 KRR BRI ARE
BAE IR R R T M R B B AY 22 9 TGN RO T AR AL S, T
TFAERARB BN ZREES T, TR H L X4 m
A& RBER R KA RRERAREFLEGRBER A, P
e Ik ) B AP 22 9% R G 5T AR A R ALA], T AR R R T etk
S TRGERREA BN ZREEHL TG, REEFLE.

3.5 BAERENFRIKOEIN @xT e kmairsid, Lo
i R 8 I IE )RR B, AR R AR L K AR SRR B B A
ZREGHEEBRNG, PGS E T FTE, ARER
AR 6996 97 5ok MR IR B B AY 2 98 T G BRAE T 7 XA L BA
BAFH R AIG AE. RRRAKRE, BEE
3 5 AR RACIRAE BOEAL ST Y ik

&S § 14 A TR Bkt LEBSMhRA, Ak

AHXklE. pAT L, BEAER TR A 455
FIEATE: L6 2 dMEH A Y, EIMAf LIRS i R
BEAZAE,

FERGRENERR: 3% — B F AU L F, 4B (Fritdk Z5F 5T i)
“F4 - WL - AR 5 RKEF 4.07 Kk, AL AGHALT,
AR b B 69 R T RN Bk, AT R, R AT

Chinese Journal of Tissue Engineering Research | Vol 27 | No.8 | March 2023 | 1283



@ DPEREATEHR

www.CITER.com Chinese Journal of Tissue Engineering Research

TR P RS, TR HN. AR, AT, k. RBEIEZ MK, A
Z s &5, RSN RERLCETEERE.,
RRAREELE: S B AT AR A 5 3 A F T UM AL
HERSE: ZXFREETEREFHNIREER L (Rt
BESMAREHLY (PRISMA #8 ). LFHmMaT L2+ b R 2 5 L
AW A GBATIREE. XFRPRTINT ERRNFIF, FATF
INALFHFEBPLABTE.

4 =#ETik References

[1] ~ SAEEDI P, PETERSOHN I, SALPEA P, et al. Global and regional diabetes
prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9th
edition. Diabetes Res Clin Pract. 2019;157:107843.

[2] LI'Y, TENG D, SHI X, et al. Prevalence of diabetes recorded in mainland
China using 2018 diagnostic criteria from the American Diabetes
Association: national cross sectional study. BMJ. 2020;369:m997.

[3] POP-BUSUI R, BOULTON AJ, FELDMAN EL, et al. Diabetic Neuropathy:

A Position Statement by the American Diabetes Association. Diabetes
Care. 2017;40(1):136-154.

[4] FELDMAN EL, CALLAGHAN BC, POP-BUSUI R, et al. Diabetic neuropathy.
Nat Rev Dis Primers. 2019;5(1):42.

[5] LIUS, ZHENG H, ZHU X, et al. Neutrophil-to-lymphocyte ratio is
associated with diabetic peripheral neuropathy in type 2 diabetes
patients. Diabetes Res Clin Pract. 2017;130:90-97.

6]  SEET, TEVURR, BEORHE, S .2 BUWE IR IR R MR R e S A
HIsZIa R WA D). o E A RHE S ,2021,24(6):658-662.

[7] PANG L, LIAN X, LIU H, et al. Understanding Diabetic Neuropathy: Focus
on Oxidative Stress. Oxid Med Cell Longev. 2020;2020:9524635.

[8]  GERALDES P, KING GL. Activation of protein kinase C isoforms and its
impact on diabetic complications. Circ Res. 2010;106(8):1319-1331.

[9]  SHAKEEL M. Recent advances in understanding the role of oxidative stress
in diabetic neuropathy. Diabetes Metab Syndr. 2015;9(4):373-378.

[10)  FRICJI, BhSCH, R, S5 T AR RS 20T DPN R AR ik
TEI AL R AT IR AL D). o B U2 e 4R 35,2019,
24(3):130-134.

[11] SANDIREDDY R, YERRA VG, ARETI A, et al. Neuroinflammation and
oxidative stress in diabetic neuropathy: futuristic strategies based on
these targets. Int J Endocrinol. 2014;2014:674987.

[12] AKE . MBI 2 E TR T 2 B0 PR J B 22 A% v
MRAR DGR AT ()] N 5% 7 BERER 2% %4 ,2020,42(1):56-58.

[13] XUE T, ZHANG X, XING Y, et al. Advances About Immunoinflammatory
Pathogenesis and Treatment in Diabetic Peripheral Neuropathy. Front
Pharmacol. 2021;12:748193.

[14]  BEIREAS , SEIN . W PR JE R4 220 A DR A LI E 7 3k e (0], v 4
iRk 5 R k& (TR ),2019,9(3):176-180.

[15] OMI M, HATA M, NAKAMURA N, et al. Transplantation of dental pulp
stem cells improves long-term diabetic polyneuropathy together with
improvement of nerve morphometrical evaluation. Stem Cell Res Ther.
2017;8(1):279.

[16] LECHLEITNER M, ABRAHAMIAN H, FRANCESCONI C, et al. Diabetic
neuropathy and diabetic foot syndrome (Update 2019). Wien Klin
Wochenschr. 2019;131(Suppl 1):141-150.

[17] HICKS CW, SELVIN E. Epidemiology of Peripheral Neuropathy and Lower
Extremity Disease in Diabetes. Curr Diab Rep. 2019;19(10):86.

[18] ZAKIN E, ABRAMS R, SIMPSON DM. Diabetic Neuropathy. Semin Neurol.
2019;39(5):560-569.

[19] SMITH BE. Focal and entrapment neuropathies. Handb Clin Neurol.
2014;126:31-43.

[20] BOULTON AJ, VINIK Al, AREZZO JC, et al. Diabetic neuropathies: a
statement by the American Diabetes Association. Diabetes Care. 2005;
28(4):956-962.

[21] IQBAL Z, AZMI'S, YADAV R, et al. Diabetic Peripheral Neuropathy:
Epidemiology, Diagnosis, and Pharmacotherapy. Clin Ther. 2018;40(6):
828-849.

1284 | PEARKRTIZAR | 582745 | 588 | 20235F38

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

131]

[32]

133]

[34]

[35]

[36]

137]

[38]

[39]

[40]

[41]

[42]

TESFAYE S, BOULTON AJ, DYCK PJ, et al. Diabetic neuropathies:

update on definitions, diagnostic criteria, estimation of severity, and
treatments. Diabetes Care. 2010;33(10):2285-2293.

KOREI AE, ISTENES I, PAPANAS N, et al. Small-Fiber Neuropathy: A
Diabetic Microvascular Complication of Special Clinical, Diagnostic, and
Prognostic Importance. Angiology. 2016;67(1):49-57.

LAURIA G, BAKKERS M, SCHMITZ C, et al. Intraepidermal nerve fiber
density at the distal leg: a worldwide normative reference study. J
Peripher Nerv Syst. 2010;15(3):202-207.

WANG F, ZHANG J, YU J, et al. Diagnostic Accuracy of Monofilament
Tests for Detecting Diabetic Peripheral Neuropathy: A Systematic
Review and Meta-Analysis. J Diabetes Res. 2017;2017:8787261.
PERKINS BA, LOVBLOM LE, LEWIS EJH, et al. Corneal Confocal Microscopy
Predicts the Development of Diabetic Neuropathy: A Longitudinal Diagnostic
Multinational Consortium Study. Diabetes Care. 2021;44(9):2107-2114.
MARTIN CL, ALBERS JW, POP-BUSUI R. Neuropathy and related findings

in the diabetes control and complications trial/epidemiology of diabetes
interventions and complications study. Diabetes Care. 2014;37(1):31-38.
NATHAN DM, GENUTH S, LACHIN J, et al. The effect of intensive
treatment of diabetes on the development and progression of long-
term complications in insulin-dependent diabetes mellitus. N Engl J
Med. 1993;329(14):977-986.

KHDOUR MR. Treatment of diabetic peripheral neuropathy: a review. J
Pharm Pharmacol. 2020;72(7):863-872.

BONDAR A, POPA AR, PAPANAS N, et al. Diabetic neuropathy: A narrative
review of risk factors, classification, screening and current pathogenic
treatment options (Review). Exp Ther Med. 2021;22(1):690.

AZMI S, ALAM U, BURGESS J, et al. State-of-the-art pharmacotherapy
for diabetic neuropathy. Expert Opin Pharmacother. 2021;22(1):55-68.
HUSSAIN N, SAID ASA, JAVAID FA, et al. The efficacy and safety profile of
capsaicin 8% patch versus 5% Lidocaine patch in patients with diabetic
peripheral neuropathic pain: a randomized, placebo-controlled study of
south Asian male patients. J Diabetes Metab Disord. 2021;20(1):271-278.
FENN, FOEAE, MR, 45 e TS B LG IR TR A R
JE] Bl i AR S 197 O R ()] ) PG R4 ,2019,41(9):1086-1090.
SLOAN G, SELVARAJAH D, TESFAYE S. Pathogenesis, diagnosis and
clinical management of diabetic sensorimotor peripheral neuropathy.
Nat Rev Endocrinol. 2021;17(7):400-420.

NAGAMATSU M, NICKANDER KK, SCHMELZER JD, et al. Lipoic acid
improves nerve blood flow, reduces oxidative stress, and improves
distal nerve conduction in experimental diabetic neuropathy. Diabetes
Care. 1995;18(8):1160-1167.

AGATHOS E, TENTOLOURIS A, ELEFTHERIADOQU |, et al. Effect of a-lipoic
acid on symptoms and quality of life in patients with painful diabetic
neuropathy. J Int Med Res. 2018;46(5):1779-1790.

SOLTESOVA PRNOVA M, SVIK K, BEZEK'S, et al. 3-Mercapto-5H-1,2,4-
Triazino[5,6-b]Indole-5-Acetic Acid (Cemtirestat) Alleviates Symptoms
of Peripheral Diabetic Neuropathy in Zucker Diabetic Fatty (ZDF) Rats: A
Role of Aldose Reductase. Neurochem Res. 2019;44(5):1056-1064.
YAMA K, SATO K, MURAOQ Y, et al. Epalrestat Upregulates Heme
Oxygenase-1, Superoxide Dismutase, and Catalase in Cells of the
Nervous System. Biol Pharm Bull. 2016;39(9):1523-1530.

ZHAO M, CHEN JY, CHU YD, et al. Efficacy of epalrestat plus a-lipoic acid
combination therapy versus monotherapy in patients with diabetic
peripheral neuropathy: a meta-analysis of 20 randomized controlled
trials. Neural Regen Res. 2018;13(6):1087-1095.

AR EE S Bl R 2 4y o ol 2 UK PR A FR R (2020 4R ) ]
BRI 24 35 ,2021,41(5):482-548.

SAWANGIJIT R, THONGPHUI S, CHAICHOMPU W, et al. Efficacy and
Safety of Mecobalamin on Peripheral Neuropathy: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. J Altern
Complement Med. 2020;26(12):1117-1129.

A . BALSE IR + RS DG AR A ) At v T B s ) R 4o 220
xR s BB R (] b ERER Tl e 2 e & 2022,
25(1):26-30.



ik PEENTERE @2
Chinese Journal of Tissue Engineering Research  www.CITER.com

[43]  FFE . PHEDA BRI B RIR R EE D). 775 : 778k [68]  BALTODANO PA, BASDAG B, BAILEY CR, et al. The Positive Effect of
2 2018. Neurolysis on Diabetic Patients with Compressed Nerves of the Lower

[44] DIDANGELOS T, KARLAFTI E, KOTZAKIOULAFI E, et al. Vitamin B12 Extremities: A Systematic Review and Meta-analysis. Plast Reconstr
Supplementation in Diabetic Neuropathy: A 1-Year, Randomized, Surg Glob Open. 2013;1(4):e24.

Double-Blind, Placebo-Controlled Trial. Nutrients. 2021;13(2):395. [69] BEST TJ, BEST CA, BEST AA, et al. Surgical peripheral nerve

[45]  REREET, DAL . BN IR A B S T R PR B R 2 AR R B decompression for the treatment of painful diabetic neuropathy of the
TR AR % I 2 [R) 280 ~J Tok Z Ie /K ~F  mai [0). B PR T L 2021, foot- A level 1 pragmatic randomized controlled trial. Diabetes Res Clin
24(23):23-26. Pract. 2019;147:149-156.

[46] LIR, LI DH, ZHANG HY, et al. Growth factors-based therapeutic [70] ZHANG W, ZHONG W, YANG M, et al. Evaluation of the clinical efficacy
strategies and their underlying signaling mechanisms for peripheral of multiple lower-extremity nerve decompression in diabetic peripheral
nerve regeneration. Acta Pharmacol Sin. 2020;41(10):1289-1300. neuropathy. BrJ Neurosurg. 2013;27(6):795-799.

[47]  HELLWEG R, RAIVICH G, HARTUNG HD, et al. Axonal transport [71] DUCICI, TAYLOR NS, DELLON AL. Relationship between peripheral nerve
of endogenous nerve growth factor (NGF) and NGF receptor in decompression and gain of pedal sensibility and balance in patients
experimental diabetic neuropathy. Exp Neurol. 1994;130(1):24-30. with peripheral neuropathy. Ann Plast Surg. 2006;56(2):145-150.

[48] DEWANIEE S, DAS S, DAS AK, et al. Molecular mechanism of diabetic [72] DELLON AL, MUSE VL, NICKERSON DS, et al. Prevention of ulceration,
neuropathy and its pharmacotherapeutic targets. Eur J Pharmacol. amputation, and reduction of hospitalization: outcomes of a
2018;833:472-523. prospective multicenter trial of tibial neurolysis in patients with

[49] KEMP SW, WEBB AA, DHALIWALSS, et al. Dose and duration of nerve diabetic neuropathy. J Reconstr Microsurg. 2012;28(4):241-246.
growth factor (NGF) administration determine the extent of behavioral [73] ZHANG W, LI S, ZHENG X. Evaluation of the clinical efficacy of
recovery following peripheral nerve injury in the rat. Exp Neurol. 2011; multiple lower extremity nerve decompression in diabetic peripheral
229(2):460-470. neuropathy. J Neurol Surg A Cent Eur Neurosurg. 2013;74(2):96-100.

[S0] WOOD MD, HUNTER D, MACKINNON SE, et al. Heparin-binding-affinity- ~ [74] AGARWAL P, SHARMA D. Our experience of reinnervation of sole in
based delivery systems releasing nerve growth factor enhance sciatic diabetic sensorimotor polyneuropathy: A chance to change the natural
nerve regeneration. J Biomater Sci Polym Ed. 2010;21(6-7):771-787. history of disease. J Clin Orthop Trauma. 2021;17:25-29.

[51] KARAMOYSOYLI E, BURNAND RC, TOMLINSON DR, et al. Neuritin mediates [75] AGARWAL P, SHARMA D, NEBHANI D, et al. Saphenous nerve to
nerve growth factor-induced axonal regeneration and is deficient in posterior tibial nerve transfer: A new approach to restore sensations of
experimental diabetic neuropathy. Diabetes. 2008;57(1):181-189. sole in diabetic sensory polyneuropathy. J Plast Reconstr Aesthet Surg.

[52] VOGEL G. Developmental biology. The unexpected brains behind blood 2021;74(9):2110-2119.
vessel growth. Science. 2005;307(5710):665-667. (76]  J7HANE , ZLAE , RXHEAR MR A B 2 AR R R IR RIS T HR

[53] DIAO YP, CUI FK, YAN S, et al. Nerve Growth Factor Promotes (2016 4R )], HEEZ+ & ,2017,58(7):625-630.

Angiogenesis and Skeletal Muscle Fiber Remodeling in a Murine Model — [77]  Z5t 3 . tRIEE VAT BE FRIA & B AP0 AR B BLIR D). W8 PR Hr i 5L,
of Hindlimb Ischemia. Chin Med J (Engl). 2016;129(3):313-319. 2020,23(17):162-163,166.

[54] KARATZAS A, KATSANOS K, LILIS |, et al. NGF promotes hemodynamic (78] &R, M, AR, S5 . A BEIR T NE RS A A R0 AR H AT STk
recovery in a rabbit hindlimb ischemic model through trkA- and VEGFR2- J& ()], tH R Im AR 254 ,2021,42(9):751-756.
dependent pathways. J Cardiovasc Pharmacol. 2013;62(3):270-277. [79] LEFAUCHEUR JP, ANTAL A, AYACHE SS, et al. Evidence-based guidelines

[55] FAN C, WANG Y, ZHANG Y, et al. Clinical efficacy of mouse nerve on the therapeutic use of transcranial direct current stimulation (tDCS).
growth factor in treatment of occupational hand-arm vibration disease. Clin Neurophysiol. 2017;128(1):56-92.

Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. 2014;32(12):924-927. [80] ZENG H, PACHECO-BARRIOS K, CAQ Y, et al. Non-invasive

[56] ZElE . RAMEERKR PR o BEBRIAYT A PRI ) 1k 22995 48 neuromodulation effects on painful diabetic peripheral neuropathy: a
Il PR SR AL (1], BARIZ W 59697 ,2018,29(8):1237-1238. systematic review and meta-analysis. Sci Rep. 2020;10(1):19184.

[57] 5, IER , 244, %  BWg4EKRE 7. TSRS Fisk [81] VAN BEEK M, HERMES D, HONIG WM, et al. Long-Term Spinal Cord
TE 2 M BB 0 R 8 S 2 B AL S O ST B2 (0], A AR Stimulation Alleviates Mechanical Hypersensitivity and Increases
EA 45 ,2021,31(23):79-83. Peripheral Cutaneous Blood Perfusion in Experimental Painful Diabetic

(58] ARAE . ARG L KR T I HY Al AE ST S [ eh s i 0 13 o Polyneuropathy. Neuromodulation. 2018;21(5):472-479.

PRI FH B2 I 28 IR IS g 4T (U], 24 iRy ,2020,17(12):40-42. [82] GAO JB, BAO M. Case report of the treatment of diabetic foot disease

[59]  FFitE, XFE, mF; . B AKX AT E R A using spinal cord stimulation. Brain Stimul. 2019;12(3):792-793.

FII7 2R Ak Tl . I8 B H A AR RS2 (0. 1l 7 AR [83] KOKR, LEE J, LEE D, et al. Hepatocyte Growth Factor (HGF) Promotes
i FEHRMY 27 B 2E 4R ,2021,31(1):21-22. Peripheral Nerve Regeneration by Activating Repair Schwann Cells. Sci

[60]  HHHEDF , 23, WA, &5 VRS T BRI AR R T 74 B s i Rep. 2018;8(1):8316.

RIS B AR R ). I PR 240 77 5 52 B ,2021,6(32):40-42. [84] KESSLER JA, SHAIBANI A, SANG CN, et al. Gene therapy for diabetic

611  FLAEL, . ARG AE K DR L0 b PR I7 A A 2 AR I PR VA 7 ) L peripheral neuropathy: A randomized, placebo-controlled phase Il
FHRCRBFFT U], 44CEE 2% ,2019,25(16):98-100. study of VM202, a plasmid DNA encoding human hepatocyte growth

[62] DELLON AL, MACKINNON SE, SEILER WA 4TH. Susceptibility of the diabetic factor. Clin Transl Sci. 2021;14(3):1176-1184.
nerve to chronic compression. Ann Plast Surg. 1988;20(2):117-119. [85] FAN B, LI C, SZALAD A, et al. Mesenchymal stromal cell-derived

[63] DELLON AL. A cause for optimism in diabetic neuropathy. Ann Plast exosomes ameliorate peripheral neuropathy in a mouse model of
Surg. 1988;20(2):103-105. diabetes. Diabetologia. 2020;63(2):431-443.

[64] DELLON AL, DELLON ES, SEILER WA 4TH. Effect of tarsal tunnel [86] FAN B, CHOPP M, ZHANG ZG, et al. Treatment of diabetic peripheral
decompression in the streptozotocin-induced diabetic rat. Microsurgery. neuropathy with engineered mesenchymal stromal cell-derived
1994;15(4):265-268. exosomes enriched with microRNA-146a provide amplified therapeutic

[65] KALE B, YUKSEL F, CELIKOZ B, et al. Effect of various nerve efficacy. Exp Neurol. 2021;341:113694.
decompression procedures on the functions of distal limbs in [87] LIU X, HUANG H, GAOY, et al. Visualization of gene therapy with a liver
streptozotocin-induced diabetic rats: further optimism in diabetic cancer-targeted adeno-associated virus 3 vector. J Cancer. 2020;11(8):
neuropathy. Plast Reconstr Surg. 2003;111(7):2265-2272. 2192-2200.

[66] DELLON AL. Treatment of symptomatic diabetic neuropathy by surgical [88] TASYUREK HM, ALTUNBAS HA, BALCI MK, et al. Therapeutic Potential
decompression of multiple peripheral nerves. Plast Reconstr Surg. of Lentivirus-Mediated Glucagon-Like Peptide-1 Gene Therapy for
1992;89(4):689-697; discussion 698-699. Diabetes. Hum Gene Ther. 2018;29(7):802-815.

[67] DELLON AL. Neurosurgical prevention of ulceration and amputation

by decompression of lower extremity peripheral nerves in diabetic
neuropathy: update 2006. Acta Neurochir Suppl. 2007;100:149-151.

( FefE4i%H: MZH, ZN, ZJP)

Chinese Journal of Tissue Engineering Research | Vol 27 | No.8 | March 2023 | 1285



