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[ Abstract ]
(DPN) . Methods High glucose cell model was established and divided into control group, OE-NGFB group and NC-NGF group.
Diabetic neuropathy model was established and divided into rat control group, OE-NGFB group and NC-NGFB group. RT-qPCR and

Objective To investigate the mechanism of nerve growth factor 3 (NGF B) in diabetic peripheral neuropathy

Western blot were used to detect the expression changes of insulin-like growth factor-1 (IGF-1), intercellular adhesion molecule-1
(ICAM-1), tumor necrosis factor-a ( TNF-a), autophagy-related gene 12 ( ATG12), microtubule-associated protein 1A/1B light
chain 3B (LC3B) and P62 in cells and rat sciatic nerves. The levels of malondialdehyde ( MDA ) , nitric oxide (NO) , reactive oxygen
species (ROS) and superoxide dismutase (SOD) in blood samples of DPN rats were detected by ELISA. Results
control group, the mRNA and protein levels of IGF-1, ATG12, LC3B and P62 in the OE-NGF group were significantly increased
(P <0.001), while the mRNA and protein levels of ICAM-1 and TNF-a were significantly decreased (P <0.001) . Compared with
control group, the mRNA and protein levels of IGF-1, ATG12, LC3B and P62 in the sciatic nerve of the rat OE-NGF3 group were sig-
nificantly increased (P <0.001), and the mRNA and protein levels of ICAM-1 and TNF-« were significantly decreased (P <0.001).
In addition, compared with control group, the levels of MDA, NO, and ROS were significantly decreased (P <0.001) and the levels

Compared with

of SOD were significantly increased (P <0.001) in the rat OE-NGF@ group. Conclusion NGFB may exert neuroprotective effects in
DPN by regulating autophagy and antioxidant, suggesting that NGF@ may be a potential therapeutic target for DPN.
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Ik R, AR T L3 I 52 40 B 20 i e R R P R
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o2l I Rl DR () RISl P s SO W S N K 7 = f A
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RSC96 K ERGEHEAA (5545 CL-0199) Iy H X
DL Procell 25 w]; AR DL Ta it B A& /R B o B (4%
5 11965092) | g4 (185 30067334) . HEF
MR R (75 15070063) | Lipofectamine 2000
w7 (585 11668500) . Superscript 1T %6 5% 5%
i (585 18064014 ) Iy H 3 Invitrogen 72\ ) ;
pAW6-NGFB-EGFP Hl pAvv6-NC-EGFP # 41 JIit i 7
AR IR M5 B A N \); Trizol 35 (475
RO016) ., BCA il & (475 P0009) . Hismib2#4%
SR (5845 PO018S) W [ L ifEdE = KA HIAR
AR 2 Al; SYBR Green/ROX qPCR mix (5% 5
K0223) 4 H 3 [E Thermo 2\ H]; e di K Bl NGFB
Pofls (585 A14216) . fRPT R ELH WA S 12
( Autophagy-related genes 12, ATG12) 3ifk (/5
A19610) . Pk ICAM1 ik (155 A20472) .
PR B S EREA K K F-1 (Insulin-like growth
factor-1, IGF-1) il (75 A24744) | Hadr K
ME M CE ] 1A/1B #24% 3B ( Microtubule-associ-
ated proteins 1A/1B light chain 3B, MAP1LC3B) i
A (PR LC3B) (525 AS618) | Ryt il P62 $iT
& (585 A19700) . FRHT K B IE K SE I F-a
( Tumor necrosis factor-a, TNF-a) PFr ik (8 =
A24214) | RPTKEL B-actin FLAE (F8'5 ACO26) |
PR 5T Ak W B AR IC 09 LD 2E PR 1eG (1R 5
AS080) I 5 s Z= 18 T2 w5 T I A 2 1A A I
E (ELISA) X7 & . W [ (Malondialdehyde,
MDA) 85 BILO04A) . —A I A (Nitric oxide,
NO) &5 BL850A) . 75 PES (Reactive oxygen

AR, 45, MZERET B TEMEbRR A B R 20 4 i A

species, ROS) (575 BL714A) FiE ALYy AL
( Superoxide dismutase, SOD) "5 BILO901A) i
H 224 Biosharp 2y ],

1.2 ey HE A i A 1Y

KREFREZML (RSCO6) 4L 77 254 AL 2K
Dlse ok RS 2R B 974k (& 150 mM &5 4 ) +
10% i 4= 1L + 1% T8 R MEERE R, 37 °C, 5%
CO,, ¥53% 24 h ZET m MR AL . K Al BERL 70l —
2. BS99 RSCO6 40 il (X MR 4L) . FE Yy
pAVW6-NGFB-EGFP ) i 32 i5 ( Over expression,
OE) NGFB [ /& ¥ 4% 3% RSC96 41 ity ( OE-NGFB
2H) . #YL pAvw6-NC-EGFP (125 A% 8 (Normal con-
trol, NC) BJEHHREFE RSC6 4iifitt (NC-NGFB 4H) .,

24 RSC96 4 ik < & 60% ~70% HHEACH T
gy o fifi ] Lipofectamine 2000 %% 44 if. 7] 5 pAvv6-
NGFB-EGFP =% pAvv6-NC-EGFP #H AR &, W H
20 minJ5 B LG IE S o K EL YL B2 A A B 4
Mg FRm T, BRRIBG, SRIETE3T °C. 5% CO,I1
BEFRAE TR E 6 h, TEHHE I R IR AL Ak S B 7 48
h J5 BEAT ARSI .
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AR ER A i B . i 3R 15 H 8
JE % e Wistar CRL, A BT & A (200 £20) g,
TE H SRR AR AER B W 8 5 BEHL S S =4H . DPN
KRB (KRB IRZE ) . ik 3Rk NGFB iy DPN Ik 5
(KB OE-NGFB 2H) . E 525 #4K iy DPN K il
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SR FIWr DPN K BRABIAY Y i D vy . J34h, Ead 2
Bk ES 1. 12 x 10" OPU (20 pL) [ pAvv6-NC-
EGFP X Bt 5%, pAvv6-NGFB-EGFP #E47 NGFB i 3
ko WS ARSI SE 48 h, 38 i P T S B B
ZHEAT R, SR SR NE FE B ik MR R A4S I 43S i
W, JFAE KRB & F ) >R £ 7 ] Al B il 255 2H 2L
FEAS
1.4 3ZHf 2 & PCR (Real-time quantitative PCR,
RT-qPCR) ZZ5&

i £E RSCO6 4t A Fil K BRL AR B i & e AR, R
Trizol 37 $#2& L& RNA; i FH NanoDrop (& 435
JCHEETHI E RNA (He BERNSERE 5 i 3 306 5% 5: i Su-
perscript Il B & RNA ii%% 55 cDNA, J2 b 514
A1 25 CHFER 10 min; 42 CHEH 60 min; 70 CHEFH
10 min, Ffi J5Kf cDNA F %¥ 52 89 51 4 Al SYBR
Green/ROX PCR mix 7E Step One Plus £ 4t ¥ 47
RT-qPCR Jz W o JZ W &40 95 °C 10 min; 95 C
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AR, 45, MZERET B TEMEIRR A Fl R 20 42 i A T
15 s, 60 °C 30 s, 72 °C 10 s, FH:40 EFH; 72 C

LA B-actin NS LM, Gt 270 R EA T A XS S

10 min, JHFARIEERE & REZ TR ILE L, T
&1 5175
Tab.1 Primer sequences
HEH CIE gl K/ (bp)
ATG12 F: 5'-GCAAGATGGCAGAAGACCCAG-3’ 163
R: 5'-TTGGTGTCTCCGGGAGGTTC-3’
ICAMI F: 5-TTTCAGCTCCCATCCTGACC-3’ 144
R: 5'-GGGAAGTACCCTGTGAGGTG-3'
IGF-1 F: 5'-GACCCGGGACGTACCAAAAT-3’ 102
R: 5-GAACTGAAGAGCGTCCACCA-3’
L.C3B F: 5'-TATCCACACCCATCGCTGAC-3’ 145
R: 5'-GGGGAGAACCTGACCAGAAC-3’
NGFB F: 5'-CTGGTCCGACAGTGACCAAA-3’ 135
R: 5'- ATCTGACCATGCCCAGCATC-3
P62 F: 5'- GGTGTCTGTGAGAGGACGAG-3’ 108
R: 5'-CCTCTTACTGGGGTTCCACG-3'
TNF-« F: 5'-ATCCGAGATGTGGAACTGGC-3’ 151
R: 5'-CGATCACCCCGAAGTTCAGT-3’
B-actin F: 5'-GGT ATG GAA TCC TGT GGC ATC CAT GAA A-3’ 181

R: 5'-GTG TAA AAC GCA GCT CAG TAA CAG TCC G-3’

1.5 Waestern blot 2L

A5 FH 5 A S 1 i R Rl P 4D 1) 3R 1 RIPA 2%
R DK _E R RSCO6 4 Jif 1 < [l Al - ft 22 A AR
MR, T BCA B &I e | e . 4%
BEOES S 5X SDS E kiR G, AR5
1E95 C IS min, HEHESINZLF] 12% SDS-
PAGE [, JRTEE & R T HEAT LUk, TEFE 22
O PORE R N BE S 2 B PVDF IR B, 3T
5% WG FWhAE TBST g s 2 ho fdi ] TBST 353k
53 ¥k, K 10 ming KBS R B —PT NGFB
Pifk 1:1 0005 ATG12 HUfA 1: 1 0005 4 fifd 1] F B
/3 F-1 (Intercellular adhesion molecule-1, ICAM-1)
Pif 1:3 000; IGF-1 Fpf4 1: 3 000; LC3B {4
1:1 000; P62 $iifAk 1:1 000; TNF-« $ifA 1: 1 0005
B-actin HL{A 1:2 000 7& 4 CAAMFFEF LI
TBST 3EPENE 3 ¥k, YR 10 min, =T FF B 5 5H
Rt AW B RGN —PC (1:5000) BEF 2 h, ff
H TBST JUERR 3 ¥k, K 10 min, fd G 50 AL~
J GRS I AR 1 BT BP S i AR B AR . LA B-
actin HNZHH, FIH Image J KA F53Hr HbrE
HYAHXS R 5 o

1.6 ELISA 5256

FIFHH ELISA i 57 & & M 1l 335 # MDA, NO,
ROS, SOD /K3,
1.7 Silsaik

>R GraphPad Prism 9 #1788 G404, 31
BEHRORER x5 Rox, AP RERRE I 22500, £
EH BRI 1SD- #5565, P <0.05 H2EFHLG
-
2 H#HR
2.1 NGFB i35k 6 =5 b RSCo6 41l Jit v 4 & X+
T E W )52 1

TE = M RSCO6 4 Mg A5 78U v, 55 X BR 41 bh %%,
OE-NGFB 4 v NGFB () £k ¥ B E T+ (P <
0.001), WL 1, RT-qPCR 43 #7 % ¥ OE-NGFB £H
IGF-1, ATGI12, LC3B #1 P62 [} mRNA 7K - i & 5
TXf B 4H (P < 0.001); OE-NGFB #H ICAM-1 i
TNF-o 1 mRNA 7K5F 25 4K (P <0.001), DL
2, Western blot ¥:ilZ5 R BoR, S5xXFIE4 kg, OE-
NGFB 20 IGF-1. ATG12. LC3B HI P62 (75 I HEiL R
T+ (P <0.001); OE-NGFB #ZH ICAM-1 I TNF-o
AR RIS W E IR (P <0.001), ULIKI 3,
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Fig.2 RT-qPCR was used to detect the mRNA levels of neural factors and autophagy-related proteins
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KRE AL B fr e B2 TR (P <0.001); ICAM-1 0
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ATG12 | LC3B F1 P62 [ 75 A A TE KR OE-NGFB 21
DPN K EABE-B# & 35T (P <0.001); ICAM-1
il TNF-o B985 FIFRIAFER B OE-NGFB 20 DPN K Ak
HAPZE R R (P <0.001), DLIE 7,



[EBR ARG A 2024 47 H 4545 M54 M1 In J Geriawr, July 2024, Vol. 45 No. 4 — 423 —
BN, AF. LRI T B AN DR FE A 2 P R 1

A B 15+ 1.5 2.0
. B :
ICAMlm & ,i_ . H%—
iz I 1.0 T
B e e
IGF-1 8 o A o
S S 051 =
Z & =
ATo12 - -— 2 B
0_
R
R k% N
i %15 %
= o
TNF-a N I 1.04
M g a e ok
%f M0 .
i < 051 £ = 054
B—actmm g . % 054 g
B =
Q;"& “@é W = = =
Ny é’& ¥ 0 R N S TR D D
P § L&y X \&// 2% 2 \4// 2 7
&9 S SO SIS
PO S B &
& & N N

i: A, Western blot Al b £ PR 7l F AR DGR AU 3R05 s B, ARSI T4 R s SR L * * P <0.01, " * * P <0. 001
BEl 3 Al e 22 DR AT DG 2 B RS

Fig. 3 Detection of the expression of neural factors and autophagy-related proteins
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Fig. 6 RT-qPCR was used to detect the mRNA levels of neural factors and autophagy-related proteins in the sciatic nerve of DPN rats
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Fig. 7 Detection of the expression of neural factors and autophagy-related proteins in the sciatic nerve of DPN rats
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PP AL RIS . SR WoR, SHOREUG AT WEPER NN (P <0.001), HLIE S,



PR EAFE A 2024 4F7 J 5545 B4 1)

Int J Geriatr, July 2024, Vol. 45 No. 4

— 425 —

BRI, S5, PR KT B 7w e B 22 A

150 20
E 100 = 15
R ~
= £ 10
é 5() % 5 sekk

0 0

o Q?‘& R o @fb R

S PR

5 @§ N 5 §)§ N

A NN

e SREXTREA g+ * P <0. 001

4
=)

W b
(=R )

ROS (ng/mlL )
[\)
(=]

SOD (ng/mL)

—_
(=]

%&Z\&%ﬁﬁﬁ >
&%@@@(
AN

B 8 ELISA £l DPN K B &AL oA 3¢ I 1 ek

Fig. 8 ELISA was used to detect the expression of oxidative stress related factors in DPN rats
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