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Abstract

BACKGROUND: Most investigations have focused on nerve regeneration after spinal cord injury, but for how to inhibit
excessive proliferation response of astrocytes after spinal cord injury and improve nerve regenerative environment is
rarely reported.

OBJECTIVE: To examine the effects of the protein kinase B/mammalian target of rapamycin/p70 ribosomal S6 protein
kinase (AktmTOR/p70S6K) signal transduction pathway on excessive astrocytic responses after spinal cord injury in
adult rats, and to provide the molecular mechanism evidence for improving nerve regenerative environment following
spinal cord injury and repairing spinal cord injury.

METHODS: The minimal spinal cord injury model was produced in Spraque-Dawley rats. The rat models were divided
into four groups: experiment group (receiving 7-day ATP treatment after modeling), control group (receiving 7-day saline
treatment after modeling), interference group (receiving 7-day ATP and rapamycin treatment after modeling), and
sham-operated group (receiving 7-day saline treatment after laminectomy). Using immunohistochemical staining and
western blot analyses, we detected the changes of Akt, p-Akt, mTOR, p-mTOR, p70S6K, p-p70S6K, and glial fibrillary
acidic protein expressions in spinal cord tissues after surgery. BBB locomotor rating scale was applied to evaluate the
animal’s locomotor performance after different treatments were administered following spinal cord injury.

RESULTS AND CONCLUSION: The sham-operated group animals exhibited a low expression of the
Akt/mTOR/p70S6K signaling pathway at the protein level, and the expressions increased following spinal cord injury.
Prominently elevated levels of its components were observed in the ATP-treated group, whereas rapamycin suppressed
the upregulations of the Akt/mTOR/p70S6K signaling molecules induced by ATP. Activated Akt/mTOR/p70S6K signaling
pathway significantly attenuated expressions of glial fibrillary acidic protein in the injured spinal cord, limited excessive
astrocytic responses, and elevated the BBB scores after spinal cord injury. Rapamycin inhibited the above effects
induced by ATP. These findings suggest that ATP-mediated Akt/mTOR/p70S6K signaling pathway activation can inhibit
excessive glial scar formation after spinal cord injury, and have the potential of improving the regenerative environment,
motor function and promoting repair potential for spinal cord injury, so this signaling pathway should be considered as a

potential therapeutic strategy for spinal cord injury.

Subject headings: Sirolimus; Nervous System; Spine; Neuroglia
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Figure 1

Western blot analysis for p-Akt, p-mTOR, and p-p70S6K expression in spinal cords of all groups at 7 days after modeling
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Figure 3 Western blots analysis of GFAP expression in spinal cords of rats in experimental group and intervention group after modeling
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R R I4H BD A0S P AR LUK S b R A R,
BRI A 0L i OB S RS e A R T s IR
DRy SR Bl A TR A T B R P 2o R AT L
PMRSMIAIREY, mTORTS Sl 25 H i 2 I A
FAAT S A KIS 4O, Shin S hE Sz Ak S 5 1 ) S FE PSR
A1 MR YR AR AR AT DU L 0 AR SR B
JE BRI FE » A SR IMIE SEHE AKUmTOR/p70S6KfF 5
% T ARS8 A AR R S A0 A I B S N, RO IR R
At AR ER (82, 3).

DRI, 38 35k 33 1 B AKYmTOR/p7 0SB K5 38 B 1
PR AL 5 PR 2 T T A S N, T A e o 2 P R A I3
25 TR ABMEE S PR N 2, s, 3
AR S B A RV A L R T T A
SR TR RE I P IR AT

B BN L E F IR R TR L T miasr R BT R R
PR ZH,

TEZEAE TRt A3AE, St WERBRAEH)
TR mP AR, K. R HRE. BHTR, LEELE
Merdlxz. KX NRDR, FHRTHKE. £ 5%Hd
Wh=. REETR, WAE. HERRL,

FYZSIHZE: X FEBA BTG BA KA R,

EEESL: F¥idAR P xbshdh a4 EAFA 2009 4 (Ethical

702

issues in animal experimentation) A8 #4168 3 A7 69 541,
FARAKE: BO YT T BIR-RIBEIRT NS tafo sz
ek k. I RF . AR BT S T AR T AT B R
5, BEZBSMET AR ET SR~ bmbt k. AT
AR AR AR 094 R T B 2 AR eTeE,
1EZERT. X FEHRAMESR, RIVE£2 5, REFERELF
FHF, WEBBBALE, XTaA.
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