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Effect of magnolol on hippocampal neuroplasticity in unpredictable chronic mild
stress treated rats
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Abstract: Objective To investigate the effect and mechanism of magnolol on hippocampal neuroplasticity in depression model rats.
Methods In this study, depression model rats were prepared with unpredictable chronic mild stress (UCMS), and was given different
doses of magnolol (20, 40 mg/kg) for 28 d. The rats in the positive control group were given fluoxetine (20 mg/kg) for 28 d. The
ameliorative effects of magnolol on symptom of depression were investigated through behavior tests including open-field test, sucrose
preference test, and forced-swimming test. The mRNA levels of Map-2, Gap43, and SYP in the hippocampus, cortex and striatum of
rats in each group were detected by qRT-PCR, and the localization and expression of MAP-2, GAP43, and SYP in the hippocampus
were observed by immunohistochemical staining analysis. The quantitative analysis of MAP-2, p-MAP-2, and p-ERK in hippocampus
of rats in each group were further analyzed by Western blotting. Results UCMS was able to decrease the sucrose preference index,
reduce locomotor activity and increase the immobility time in the forced swimming test. Compared with model group, magnolol
significantly increased the spontaneous activity of rats, increased the consumption of sugar and water, and decreased the immobility
time of chronic stress rats in forced swimming (P < 0.05, 0.01). Magnolol reversed MAP-2 mRNA and protein level in the
hippocampus, increased phosphorylated MAP-2 expression in the hippocampus (P < 0.05), and significantly restored the p-ERK
expression (P < 0.05). Conclusion Magnolol can affect the phosphorylation of MAP-2 through ERK pathway and increase the
expression of MAP-2, thus affecting the neuronal plasticity and exerting its antidepressant effect.
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JEFN I 32 B R Ry, A PLR . P,
PUIPIR . BRI SEAEER .. O R IEAD
Py mT AR Tk 1 0 A B v DX 3 A e 2 TR TR
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#1 qRT-PCR 34157
Table 1 Primers for qRT-PCR

FH SIYFE] (5°—>37)

SYP E¥7: AACAAAGGGCCTATGATGGA
Tif: CCAGGTTCAGGAAGCCAAA
GAP43  Liif: TCCGTGGACACATAACAAGG
Tif: GCAGCATCAGTGACAGCAGC
MAP-2  Liif: AAAGACCAACCTGCAGCTCTG
Tif: TCCACTGGGACCGTCTGTTC
GAPDH  Liif: CACCACCATGGAGAAGGCC

2.6 GFitFESH
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Table 2 Effect of magnolol on open field test of depression
model rats (X £, n=10)

Fi &/

N ZH 5] B K155 TEHS
TFf: GATGGATGCCTTGGCCAGG (mgkg™
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24 REEURNAREDXE MAP-2, GAP43, F A — 13.88+1.90" 3.4+0.81"
SYP ZHF*RIL AT 20 32.55+3.67°° 104+1.71%°
RPEHBENLER 5 ROKE, JRIEIE 492 J JEAR 20 26.55+3.75" 6.1£0.87"
i%?i%éﬂé/q; H‘ﬁ%ﬁﬂﬂ‘ﬁ, Eﬂ%@.@, 'ﬂ%tﬂmjﬁiﬁ%g 40 37'33i3'32AA 9.8i I.SSAA
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F_EREZE MR 10 min 54 H . BUASREREE (40
ug) HHAT SDS-FRNMEEEILE Bk, —¥1 4 CWH?
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**P < 0.01 vs control group; “P < 0.05 ““P< 0.01 vs model group,

same as tables 3 and 4

* 3 EAMERXHHNARAR BY K R 588 i Kk A BB (8] 89 %2 0
(X £5,n=10)

Table 3 Effect of magnolol on forced swimming test of
depression model rats (X s, n =10)

450 7 &/ (mgkg™) JETKA BN [)/s
Xf e — 137.78+8.11
LAY — 179.2249.59™
FITT 20 135.10£6.27%°
JE I 20 140.40+9.37°

40 121.90+6.79%*
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Table 4

depression model rats (X xs, n =10)
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Fig. 1 Effect of magnolol on expression of MAP-2, GAP43, and SYP mRNA in different regions of brain of depression model

rats (X xs,n=10)
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33 EBMMMPEEXEREEDSX MAP-2,
GAP43. SYP EAFRIANFN

SERWE 2 Fion, g REOR, S5
H A, B K RS 242 MAP-2. GAP43. SYP
HERL R ZERIC RIUNEDS CAL XL
WD SRR LR, R AN ) v 0Ok B

ek

MAP-2

GAP43

payii TR

5 X MAP-2 HFAKIE, 1 GAP43. SYP &K
ERRA RN, TR T R AN AE T
22 0 H I (1) R B X 35k R R ] Western blotting
P 5 IX MAP-2 8 RIS AT T e &1 (B 3D,
RIJEANG & E A e KRS X MAP-2 EE
EIKFE (P<0.05), HIAERHMRSHIUITH Y.

z

JEAMEY 20 mgkg™! JEFM 40 mg-k'g’1 A

B2 EFEAHIEMER KRS DX MAP-2. GAP43, SYP ZEAFRIARISNT (X40)
Fig. 2 Effect of magnolol on expression of MAP-2, GAP43, and SYP protein in hippocampus of depression model rats (x 40)

MAPY i . — e e

B-win«--DCIIMIID.C--NIID

PO B SREETT 20 40

JE AN/ (mgkg )

AN
% 15 ] n
= =
= *
{10
e —
BR HPEYT 20 40

JEANT/ (mg-kg ™)
3 EHMEBIHNEMER KRR EDX MAP-2 EEFTIANF
M (X %s,n=10)
Fig.3 Effect of magnolol on expression of MAP-2 protein in
hippocampus of depression model rats (X £s, n=10)
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p-ERK FiEHI T
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0.05), &/~ MAP-2 31X 5 ERK @ ESHIEAH K.
4 g
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DR 2= 7EHAIOAE 1) R 93 1ok P2 o e 5 G B I A FHE O, Il
IREHE o, A B 18 M SO n] 5 i B i 2
JLEGE. BMEL O, B BN RO AR A
3 5 0 [X 48 G P A L R AS T BT
K IHIG T REE B D & e i O B3 . Ih
RESGOR, eI BB . TR RO
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p-MAP-2  swn — s A
m— — e
p-ERK —- - — —
B-actin Gesaey IS ——
—
xof i ieit) SPEYT 20 40
JEANT/ (mg-kg ™)
2.5
-MAP-2
20 Hr N A
-ERK
1 0P
K15
#®
= 1.0 A o
—4< U4
o JAN
il
0.5
0

T

FIETT 20 40
JEANBY/(mgkg™)

4 [E+MERXT p-MAP-2. p-ERK BAFRIEHEN (X *s,
n=10)
Fig. 4 Effect of magnolol on expression of p-MAP-2 and

p-ERK protein in hippocampus of depression model rats
(X E£s5,n=10)
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2 U R, AR SR I A% 2H KRR PN A ] X3
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XHRRAH A, M4 KR MAP-2. GAP43. SYP
mRNA FIETKAE RN A & X 38032 2 isb, 13t g
PE R IOAT DLF 50K BRI P #2240 . JE AN 1T LA
P MAP-2. GAP43. SYP mRNA 7E A 5l 25 [X 1
(RZRIL K, ARAE BT S SURAAR X IR TG 2. 3 521,
PER JEANGY AT Re G AE T2 T A O IX
g G X PR R TR AR . B, ARSEE i —
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AN (VR AL 1 AT R 2 3 i e 8 M N S B0
PO E MR E AT, AR E TS
1) e

MAP-2 2t RiEHFEHNEHLZ
—, 555 J5 MR A b — S AE 5 B A MR 2 AR A,
RV ZMEE T& FIEEMN Y, B35 cAMP 1K
S b (N R T R S 1 o | 22 )
B A A (MAPK) J¢ ERKUS2UEE 70 A P 4%
R, MAP-2 SRR AL 5 AEBERR A0 B 1 b T30 AT
i, MAP-2 FE LR T XS 5ME LA,
SRR, 2RSS R B IR, MAPK X4
TUAH M B B A TR A 22 U i FE v i 4% B A
M, GAFEREEK. 23088 R KEEER
AR 212, ERK & MAPK F %I #E E R 51, ERK
PR G N A%, BRI, 2%
Fh a0 B SR 2R VR IR A B B AR T . ASHIT T A
SR, BN UL REBCRRE DS MAP-2 EH
TR A KT 2 35 PRI, 3R R HAR R BRI N MAP-2
B RRAC - R TR, TSRy P R i R BRI
W MAP-2 £ BT, IR E A 85 )
AR, ART RS LHTE R4 T Re
13 558

23 WO N il -8 2 6 N R IR EA ¢ BTN
B, UESE AN AT DL K B AR FEAT N, AR
FA AL B) g 2 18 o 42 w0 A8 A A K RO 5 X
MAP-2 & AR E/K A ERK & AR LK,
1248 ERK #5200 MAP-2 & A BB, S2mih
LU K IIRE ) A, T2 i 28 o i ] 284,
RAEFAAPECAEFH o
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