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Abstract: Objective To explore the mechanism of astragaloside IV in regulating the brain-derived neurotrophic factor (BDNF)-
tyrosine kinase receptor B (TrkB)-phosphatidylinositol-3-kinase (PI3K)-protein kinase B (Akt) signaling pathway to improve diabetic
peripheral neuropathy (DPN) in rats. Methods SPF-grade male SD rats were randomly divided into the control group, model group,
mecobalamin (0.25 mg-kg™") group, and astragaloside IV high-, medium-, and low-dose (80, 40, and 20 mg-kg™") groups. Except for
the control group, the DPN rat model was induced by high-fat diet combined with intraperitoneal injection of streptozotocin (STZ).
After successful model establishment, each drug group was ig administered, and the control and model groups were given the same
volume of 0.9% sodium chloride solution once a day for eight consecutive weeks. Fasting blood glucose (FBG) and thermal withdrawal

latency (TWL) of each group were monitored before modeling, after modeling, and after drug administration. After drug administration,
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the sciatic nerve conduction velocity of each group was detected. The apoptosis level of dorsal root ganglion neurons was analyzed by
TUNEL method. The mRNA and protein expression levels of BDNF, TrkB, PI3K, and Akt in the dorsal root ganglion were detected
by real-time fluorescence quantitative PCR (qRT-PCR) and Western blotting. Results Compared with the control group, the FBG
level of the model group was significantly increased (P < 0.01), the TWL level was significantly decreased (P < 0.01), and the sciatic
nerve conduction velocity was significantly slowed down (P < 0.01). The mRNA and protein expression levels of BDNF, TrkB, PI3K,
and Akt in the dorsal root ganglion were significantly down-regulated (P < 0.05, 0.01), and typical early apoptotic cells appeared in
the dorsal root ganglion neurons (P <0.01). After drug intervention, compared with the model group, the FBG levels of the astragaloside
IV high- and medium-dose groups were significantly decreased (P < 0.05), the TWL levels were significantly increased (P < 0.05), the sciatic
nerve conduction velocity of each astragaloside IV dose group was significantly improved (P < 0.05, 0.01), the mRNA and protein expression
levels of BDNF, TrkB, PI3K, and AKT in each astragaloside IV dose group were significantly increased (P < 0.05, 0.01), and the apoptosis
level of dorsal root ganglion neurons was significantly decreased (P < 0.05, 0.01). Conclusion Astragaloside IV can improve DPN in rats by
regulating the BDNF-TrkB-PI3K-Akt signaling pathway, reducing the apoptosis of dorsal root ganglion neurons.

Key words: astragaloside IV; diabetic peripheral neuropathy; BDNF-TrkB-PI3K-Akt signaling pathway; neuroprotection; apoptosis
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Table 1 Primer Sequence Information

FEK] S5 (5'—3")

BDNF F-GCTAGGCAGTAGCAGACTGC
R-CGGATAGCGGCTAGTACGGT

TrkB F-TAGACTGCTCGAGAGACATC
R-AGAGCTACTGGCATGTCCTC

PI3K F-ACCATGAGAAGAACGTGATG
R-CCTGGAGTAGACGTCATGAT

Akt F-TCGGTACAGATCGCACCACT

R-ACCGACTTCTCCTATCACCG
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#2 HEREXNAR FBG MM (X £s, n=10)
Table 2 Effect of astragalusoside I'V on FBG in rats ( X x5, n=10)

i) Fil&/ FBG/(mmol-L1)
(mgkg™) IERETT &S T
X HE — 5.98+1.12 5.95+0.98 6.14+1.20
it — 6.04+1.13 22274137 22314215
FH 4 Jiz 0.25 6.32+1.36 21.93+2.24* 20.13+1.94
PR A 80 6.40+0.92 22.15+1.08" 14.89+1.26"
40 6.25+2.72 23.39+2.31" 17.34+3.05*
20 6.77+1.83 22.94+3.05* 22274228
XA "P<0.01; SEMAHE: *P<0.05.
**P <0.01 vs control group; *P < 0.05 vs model group.
R3 HEREXAR TWL HER (X £s, n=10)
Table 3 Effect of astragaloside IV on TWL in rats ( X s, n=10)
13 i‘ﬂJ%{ — ‘ TWL/s
(mgkg™) I G A THE
Xt — 16.36+0.18 16.64+0.51 16.19+1.20
it — 16.82+1.03 8.27+0.75™ 8.19+1.14"
R i 0.25 16.42+0.89 8.09+0.94 12.73+1.74*
R 80 16.75£0.52 8.84+1.31" 13.314+0.59™
40 16.60+1.09 8.73+0.74" 11.68+0.75"*
20 16.09+1.85 8.51+0.58" 9.06+0.97"*
Hxig4itiig: *P<0.05 **P<0.01; SHEMAHE: *P<0.05.
*P<0.05 ™P<0.01 vs control group; *P < 0.05 vs model group.
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Table 4 Effect of astragalo)side IV on sciatic nerve

conduction velocity in rats ( X x£s, n=6)

451 FR/(mgkg) AEWEESEE/(m s
papiict — 52.78 £2.59
iRt — 26.11+3.02*
FR 4 fiz 0.25 33.051+4.53"#
T 80 37.6611.98"#
40 35.9141.46"#
20 32.2741.23*#

EX AR "P<0.01; SHBHLE: *P<0.05 #P<0.01,
P <0.01 vs control group; *P < 0.05 P <0.01 vs model group.
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Fig. 1 Perimortality of dorsal root ganglion neurons in each group (x20)

x5 REARYRESPPOBATMERKELE (X +5, FHEL AN 2. 455 W3R 6.

n=6) 3.6 BHEARERMHZTH BDNF. TrkB. PI3K.
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oo - oess EASEEE R . SRS

. B " & i%ﬁ%ﬂfﬁ‘ (P<0.01) ; HHAZAIMILL, 3

L T 025 45364530 R E . . G574 BDNF. TrkB. PI3K. Akt

T 80 58.62+£7.19"# EAEREEE LI (P<0.05. 0.01) , HIFEH
40 70.64:£6.96™ TR S IGIE A, Hrhsg e E R KR
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EXIIRALLE: "P<0.01; SHBALLE: P<0.05 #P<0.01. W
- 4 " HAHY. WK 2.
P <0.01 vs control group; P <0.05 #P <0.01 vs model group.

FR6 HEKXBLIRMEZTSh BDNF. TrkB. PI3K. Akt mRNA FTRERLEE (X 5, n=6)

SERTTIL, SX IR LU AL,

AR LA F TrkB. PI3K. Akt & (4 &5 H e %

Table 6 Comparison of mRNA expressions of BDNF, TrkB, PI3K, and Akt in dorsal root ganglia of rats in each group ( X £

ss n=06)
1) A (mg-ke ) mRNAFHXT R IE &
BDNF TrkB PI3K Akt
X i — 1.17£0.08 1.08+0.19 1.07£0.06 1.31£0.12
R — 0.3440.03" 0.3740.05" 0.47+0.04™ 0.524+0.06™
R i 0.25 0.82£0.09"## 0.79 £0.04""## 0.76 £0.14""## 1.08 £0.07"*##
TS 80 0.85+0.117# 0.87+0.04"# 0.82+0.12"# 0.95+0.13"#
40 0.69+0.06™# 0.71£0.13"# 0.68+0.07"# 0.84+0.10™#
20 0.49+0.05"* 0.50+0.08"** 0.57+£0.11""* 0.69+0.03"*
HxHB4ltig: *P<<0.05 *P<0.01; HHRI4LE: “P<0.05 #P<0.01.
"P<0.05 ""P<0.01 vs control group; P <0.05 *P<0.01 vs model group.
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Fig. 2 Expressions of BDNF, TrkB, PI3K, and Akt proteins in dorsal root ganglia of rats in each group ( X *s, n=6)
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