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ABSTRACT Objective: To investigate the effects of melatonin on synaptic plasticity in rats with spinal cord injury and the role of
PI3K/PTEN/AKT signaling pathway. Methods: Forty-eight SPF male Sprague-Dawley rats aged 4 months were randomly divided into
control group (CON), model group (SCI), melatonin group (MT) and the melaclonin receptor antagonist group (Luz), 12 in each group.
Rats in the control group were sutured after the incision, and the remaining groups of rats were used to establish a Ty level spinal cord
injury model using the modified Allen's method. After the model was established, the rats in MT and LUZ were intraperitoneally injected
with melatonin and melatonin inhibitor at a dose of 12.5 mg-kg™'-d". Rats in CON and the SCI were injected with the same volume of
physiological saline daily. BBB scores were performed on the 3rd, 7th, 14th, 21st, and 28th day after treatment. At the end of the
experiment, the rats were sacrificed and the spinal cord tissue of 8-10 segments was taken. The number of Nissl bodies and expressio of
Synapsin, PSD-95, Gap-43, Akt protein. were detected by immunohistochemistry and Western Blot. Results: After 14 days of MT
administration, the BBB score of SCI rats could be significantly reduced, the pain pressure value could be reduced, the gray value of Nissl
bodies increased, and the expression of PTEN, Synapsin, PSD-95, Gap-43 and Akt protein could be up-regulated. Conclusion: MT may
up-regulate the expression of synaptic plasticity-related proteins by activating the PI3K/PTEN/Akt signaling pathway and promote
synaptic repair in SCI rats.
Key words: Spinal cord injury; Melatonin; PI3K
Chinese Library Classification(CLC): R-33; R651.2 Document code: A
Article ID: 1673-6273(2019)06-1001-05

*REBIH  E K A RRRARES I H (81330044, 81772424)
VEETIA  BEALRT(1982-), 0 MOS0 A , L BEWFFE 07 1 - B 4 5 I AR YT, E-mail: bijq218@163.com
NSEIRAER @HE1960-), 5, 082, 4 S0, EERFFT5 ) A, E-mail: sjxpumch@yahoo.com
(ks H351:2018-10-22 252 H 411:2018-11-17)

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

- 1002 -

IREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.6 MAR.2019

22

Al S

Fi it 1 (spinal cord injury, SCI)A] T Htiz s HIUEGE I ERY
Rl ok B A DT I A B R0 B A 7 T 5 L ) R
L0y 180000/ 4, H K6 #3218 Tl & e A5 e gk 24t vy, (A H
BATISCA T o3 ARG T T B2, AR 2R T AR SR A3 ) —
s IR 28 A AU R AR SO A0 35 1 A b B0 B
£ THAL PRI R GE AT I, B2 WU TRYT R IR JRAE O
MR BT, BT A BIF A W4 R SR AE S 000 A 2 fih
AT SRR AR R IS ST R AR (AR AL AN e 2
Eﬁﬁfﬁ[ﬁﬂo

PI3K/PTEN/Akt {55 5 31t i HL AT 15 240 M A 9 M
I R TR VERI™ L, 7R SCT R A5 , PBK/PTEN/Akt {55
ol O S R YRS O R M T R RERS IR AL SR B
TURR S VEAR BEAL R 22 22 8 11 -200(NF-200) 36 75 N I AR 5
METTHAA KA E A TR RS, (et R e =2, A
FEEGT AR R BUA BRI A PRV SO T B A
S PP IR AR AR, , LIS D 4 AR 3R 4 PRI R (B S S8

1 AR

11 KB sh#Fnik

SPF M1 Sprague-Dawley K 48 K (IFATHIE*S : SCXK
(3)2016-0002),4 F #,1A&TE 240-260 7%, W T-Ab 5Uir DL AR A= 1
BARAWRA A B BB R Z RS540 Luzindole(Sigma 2y
fl). PPt GAPDH Hiff (Servicebio 2\ ]); Gap-43  Synapsin
Hifk(Abcam /A F]); PSD-95 AKT PTEN i (Affinity 23 #]),
1.2 XWHE
1.2.1 REFHYHARBEREST  KEEVETF R KR
4y CON 41 . SCI 41 .MT 41 A1 LUZ 41, CON 21 LA R
MR Allen's $TH 45 I fF SCIALHY . HLAREAE I R BUK A&
T 30 mg-ke! fE s v SRR, I RIMOL T2 , 48 B2, RS B L DA
To JpHOATIR IE R LRITYI T, BRR Touo B M MEMT , A FHER
KRR VIR To HEAR , LAEHE/E 1E R R o0y, 10 g 3T
H 25 mm = H /B #% T EE T, 368, 07 E3EEfE 1 min, KR
T AR S8 RSB i D AR i, AR E R R K op
VRO BB AU RS R HE R 1R, H 2 E
HEPR BT

ARG, MT 2 )% LUZ 20 55K s T 5l e 28 SR

264

BEB scores
il - ha
=] wn =
L i L

b
Tendarness valua (g)

=

an 0

day

a 10

FEIDHIF, = 12.5 mg-kg'-d',CON 4 .SCI 4 FI/Y7 it [H]
R T 2 1% C REAE BER KA W 1 mL, R YT N A H R
18-20 H
122 BBB i RFBREMIKX BIFEH 3.7.14.21 .28 Kt
17 BBB P43, FilF§ YLS-3E 8 HR G 7 B s>,
123 RIRERE A6 HRKFRMG .4 %2 5 H
i, BUR S, HEET EE 4 he WKV R HLEI R, ZH 2R SRR
CEK TR F - BT g8, 30 min, ZEIB K IE T, 70 % L4
4, 3 min, 70 %Z. 1% .80 % 95 % B, 4% 2 min fiisk , ik
WA, B NORER, HE . (A Image J 30T 2 G/
K AL
1.2.4 Western blotting AT &5 O BCABEALZT 1 cm, 55
5 IR VKA 20 min, 14000% g 25.0> 15 min, BCA yL AT
EAERG AR R R 5 — VR, A loading buffer J5
WK 10 min, 100V H J& 39 1 6 5 B ¥k 43 25, 150 mA, 120
min % % PVDF i, /il Gap-43, Synapsin ,PSD-95 Akt .PTEN #7
& (1:500-1:2000), %56 & &4 B i S Y B4 1gGA:
4000), ECL & {1, Tanon 5200 fk2% % Yt A% F SR KBRS fi
FH Image J #{F #4728 45 B IR BE(E 7307 o
1.3 GitEAHE

RSS2 54 SPSS23.0 XS AT/ HT, THE%k
LA xxs Foom , PRI ELBCR FH LR 50, DL P<0.05 R HA
Gt

2 #R

2.1 BEEKE SCl K RHB R RIZZNINEE

MT 45211 14 d J5, SCI K BBB TF43-BH &8 7+ &, 1T
B STEUERAR, 5 SCL At 25 57 B 3 M3 L (P<0.01),
25T LUZ BYK B2 sh AU D AE Wk &2 B 9l , 7 d Fn 14 d
J& , KEUY BBB TE4-BEAL K SR A B F SCL 4, 22 5 AR
2R X (P<0.01)
22 BERMEMER/MERERE

MT "] DL SCIRERL R BUE e [C/AMA IR BE(E, 5 SCI
2H P2 7 B R L (P<0.01)
2.3 MT ¥t SCI k F# 8% 48 41 PI3K/ PTEN/Akt 52
FIKHIRMm

MT 1] & 2 34 i SCT #55 #4 K BUH #8411 AKT J T iff
Synapsin ,PSD-95 . Gap-43 .PTEN %5 [ i 2% 35 (P<0.01), Ti A

BEER

800+
- con
s = 5|
| = Luz
- T
4004
20014
1] T u 1
[i] 10 20 k1]

day

1 £ KR BBB T4 RIEFBENEFER

Fig.1 Determination of BBB score and tenderness value of rats in each group
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Fig.2 Comparison of the staining of Nissl bodies in the spinal cord of rats in each group
iE:* 5 SCIAbt%:, P<0.01,
Note:* compared with SCI group, P<0.01.
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Fig.3 MT activates PI3K/ PTEN/Akt signaling pathway and increases the expression of synaptic repair protein
iE:* 5 SCIALLE,P<0.01,
Note:* compare to SCI group, P<0.01.
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