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Effects of schisandrin B on hippocampal BDNF/TrkB/CREB pathway in rats
with chronic stress depression
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Abstract: Objective To study the effect of schizandrin B on the hippocampal brain-derived neurotrophic factor (BDNF)/tyrosine
kinase B (TrkB)/cyclic adenosine phosphate response element binding protein (CREB) signaling pathway in rats with chronic stress
depression. Method Among 40 SD rats, 10 were selected as control group, and the remaining 30 rats were randomly divided into
three groups after establishing the chronic stress depression rat model, namely the model group and the fluoxetine hydrochloride
group (3 g-kg"). schisandrin B group (5 g-kg"'). The rats were given by ig administration for eight weeks, once a day. Behavioral
experiments were performed to evaluate the depression state of the rats before modeling, after modeling and after the injection. The
hematoxylin-eosin staining (HE) was used to observe the morphological changes in hippocampus of rats. The immunohistochemical
staining (IHC) was used to quantitatively detect BDNF protein expression in rat hippocampus; the real-time fluorescent quantitative
PCR (qRT-PCR) method was used to quantitatively detect the relative expression of BDNF, TrkB, CREB mRNA in rat hippocampus,
and Western blotting was used to quantitatively detect the relative expression of BDNF, TrkB, and CREB protein in rat
hippocampus. Results Compared with control group, the horizontal and vertical scores, immobility time and floating time were

significantly increased in model group (P < 0.05). HE staining results showed that hippocampal neuron structure was damaged.
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Immunohistochemical staining showed that the expression of BDNF was significantly decreased (P < 0.05), and the mRNA and

protein expressions of BDNF, TrkB and CREB were significantly decreased (P < 0.05). Compared with model group, the horizontal

and vertical scores were significantly increased and the immobility time and floating time were significantly decreased in fluoxetine

hydrochloride group and schisandrin B group (P < 0.05), and the hippocampal neuron structure was significantly recovered.

Immunohistochemical staining showed that the expression of BDNF was significantly increased (P < 0.05), and the mRNA and

protein expressions of BDNF, TrkB and CREB were significantly increased (P < 0.05). Conclusion Schisandrin B can significantly

improve the depression-like behavior of rats after chronic stress stimulation and enhance the regeneration and repair of neurons in

the hippocampus, and the mechanism may be related to the up-regulation of the BDNF/TrkB/CREB signaling pathway in the

hippocampus of rats.

Key words: schisandrin B; depression; chronic unpredictable mild stress; hippocampus; brain-derived neurotrophic factor (BDNF)/

tyrosine kinase B (TrkB)/cyclic adenosine phosphate response element binding protein (CREB)
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Table 1 Primer sequence
1B 5151 B
bp
BDNF F:5’-TAGGCAGAATGAGCAATGTC-3’ 178
R:5’-CCCAAGAGGTAAAGTGTAGAAG-3’
TrkB F:5’-TGCTCAAGTTGGCGAGACAT-3’ 304

R:5’-GTCCCAGGAGTTCAGCTCAC-3’
CREB F:5’-TGTTGTTCAAGCTGCCTCTGGTG-3" 126
R:5’-GCTTCTTCAGCAGGCTGTGTAGG-3’
GAPDHF:5’-AGGAAATGATGACCTCCTGAACT-3" 79
R:5-TGTTTTTGTAAGTATCTTGGTGCCT-3

2.8  Western blotting #2301 X fR /8 S 2042+ BDNF,
TrkB.CREB ZE R &%

AT NI A5, 1 R BRI 4 23 b i) iz J2
W T 41 2143 B 5 TN -80 °CAR A7 . DIREUEH - HY
BAFEAR 50 mg i L4 F 1.5 mL EP &+, A
450 pL AHARZAETR , B THHENLH (BB 120 5.60 Hz, H
Wr60s), HAETLWIRAT WA ., 7R E Tk kL
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P75)%K 7~
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Table 2 Effect of schisandrin B on horizontal score and vertical score in rat mine experiment(;:ts,n=10)

4151 R/ KFE5 A
(mg-kg IR AT TER 5 S )a TERHT TERR S S JE
PRI 60.82+4.50 60.43+2.97 60.12+2.84 17.07+1.72  16.68+1.93 16.91+1.74
it 60.57+1.96 46.11+1.817 46.19+1.37" 16.95+1.81 6.37£2.01 6.65+2.09"
TR FE YT 3 60.18+2.12 45.95+1.99 50.39+1.94" 17.08+1.69 6.45+2.06 12.2441.56"
TR TR 5 60.49+1.62 46.17+£2.07 52.15+1.83" 16.91+£1.67 6.44+1.97 13.57+1.15%

L BZH LA - " P<<0.05: AR R4 LA - 7P <<0.05

P <0.05 vs control group; “P < 0.05 vs model group
3.2 XD KRR B LI AN B (8] B9 #2 i

B o0f IR ZH BARE, 3 A5 AR Y 2H K R A R AN s i
[ I 25 48 01 (P<<0.05) ; ST EE B, 42 #h IR A 1Y
TSR CRGHIRIT G, &5 i H B R AN
] 55 2 8D (P<<0.05) . 453 LK 3.
3.3 XD AR SRR HE Ik LI R R B [E] B9 22 i

B 0f IR ZH BRRE, 3 A AR Y 2H K R T ik R P
)\ 25 48 0 (P<<0.05) ; ST EL B, 42 #h IR A 1Y
TTHWR T SRGPIRTT G, 2 4 245 LU DKV 7 1)
] 5. 2 980 (P<0.05) . L3 4.

3 EWHRFZEWNNBARERETR RSN EAIEN (1
s,n=10)

Table 3 Effect of schisandrin B on immobility time of

rats' tail suspended (xxs, n=10)

15 Tl A Hw} a)/s
(mgkg D HEHERT S )G
Xt HE —  62.16+1.17 63.02+1.03 63.18+0.97
Rt —  61.24+2.15 119.91£2.24" 120.1242.15"
THEHETT 3 62.47+0.97 120.02£1.66 83.47+2.04*
I T2% 5 61.81£1.57 119.90£1.59 81.41+2.19%

xR L "P<<0.05; B L AL -*P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group

F4  FIRTF 2 ZXHDERK R IRIE Mok LU0 R % B B A %
M (s, n=10)
Table 4 Effect of schisandrin B on floating time of

depressed rats in forced swimming experiment( ;is,n=10)

5l Tl VRN 6] /s
(mgkg D IERRT b Y )E
X HE —  85.15+£16.20 85.42+13.24 85.67+17.41
el —  84.93+15.81254.17+17.64"255.52+18.20"
EEEIT 3 84.92414.70259.21+£16.01 135.84+11.79"
TRTZE 5 85.07+11.68257.38+15.47 134.96+11.31"

a4l "P<<0.05; SRR L 4L :*P<<0.05
P < 0.05 vs control group; “P < 0.05 vs model group
3.4 XHHIEBKERE DERARERSERIFM
X B2 K RO S XA 2 A IR
2 TR AS S5k IR FE B BE ST a5 A
o M A% i M 3 A S, A RS ZH R 2 4 i B 5 A
X R ARAR N A AR I A R AR
R H L, R T LR RIS T AR B
LA H s> AR N B A A E LA AR
FEpd, o TR R AEEN B . 45 R WIE 1.
35 ¥ED4ELA S BDNF EFRIEHE M
5 R ZH L, A58 4H BDNF RIA B b s 5
BV LA, SRR P VT Lk T £ K 41 BDNF KA
e Z ., R 0E 2.
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ERERHIGYT 3 mg-kg™! HEFZE 5mgkg?!

1 HKFZENNEAREDHAREFZHZIE(HE, X200)
Fig. 1 Effect of schisandrin B on pathological changes of hippocampus in depressed rats(HE,x200)

EEHEIUYT 3 mg-kg™!

2 HRFZEXMEBARIED AL H BDNF RiZBISZ0E (IHC,X400)
Fig. 2 Effect of schisandrin B on BDNF expression in hippocampus of depressed rats (IHC,x400)

3.6 XTHIBRK RS S 4H 4 1 BDNF. TrkB. CREB
mRNA 1A I

5ot HRZH b A, AL 20 K B 5 4 23 BDNF
TrkB.CREB mRNA % ik & % [# 1K (P<0.05) ; 5
R bR, SRR MU VT sk T O R A KRS 4
£1rh BDNF.TrkB.CREB mRNA % ik & & Tt & (P<
0.05). ZFRNFES.
3.7 xHNER KR E B 4H 4 BDNF, TrkB.CREB
ERFIENEID

L 5F RRZH LU A, 570 2 K B T 20 21 BDNF
TrkB.CREB & H 1A & & [ Ik (P<<0.05) ; 5 5 AY
LA, BRI VR T L R AR RS A
* BDNF. TrkB. CREB & [ & ik & & J+ & (P<
0.05). &R WE3MEG6.

R5 HIKRFZEXNEARED BDNF. TrkB.CREB
mRNA % #F0 (x5, n=10)
Table 5 Effect of schisandrin B on relative expression of
BDNF, TrkB, and CREB mRNA in hippocampus of

depressed rats (;r:l:s, n=10)

TrkB - . - - “ 1.5X10°

B ST e S e

X B HBEAT ARTZR
3 mg-kg! 5mg-kg!

B3 XD BDNF.TrkB.CREB & A&k ik
Fig. 3 Electrophoresis of BDNF, TrkB, and CREB protein
expression in hippocampus of rats

*o6 HKFZEXMEKREDHZL BDNF. TrkB.CREB

B REHIHMN (xs,n=10)
Table 6 Effect of schisandrin B on expression of BDNF,
TrkB, CREB protein in hippocampus of depressed

rats (.;:I:s, n=10)

15 78/(mg- BDNF/p-  TrkB/B-  CREB/p-
kg D actin actin actin

xR — 1.07+0.03  1.03£0.06 1.06+0.05

A — 0.55+0.04° 0.51+£0.11° 0.54+0.04"

R PEVT 3 1.01£0.06* 0.88+0.02* 1.17+0.05"

Rl SSRVAY S 5 1.05+0.04* 0.87+0.08* 1.04+0.03*

15 #l&/(mg-  BDNF/ TrkB/ CREB/
ZHH

kg D GAPDH GAPDH  GAPDH
papiist — 1.00+£0.04  1.00£0.06 1.02+0.07

i — 0.86+0.05" 0.85+0.10° 0.87+0.03"
SHER W IUYT 3 2.63£0.07" 1.21+0.08" 1.06+0.03"
BT SR 5 2.95+0.02" 1.17+0.09" 1.03+0.05"

55X ERALLEEL " P<<0.05; SRR L - "P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group

LR LLEL:"P<<0.05; SR AL L - *P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group

4 Vg

BDNEF 155 5 18 4 /& 5 408 A0 AL AR < (1 0F 7t
Rl HORT TS5 DU 24 15 FI AL AR R 7T % D) BBk
M AL, KR B SRS 3CHF BDNF 3 2l it
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CUMS 45 & A 77 85 2 A2 1] 00 R Bl A% AR 1) ]
P& JTE T S BUNARAT R A Can P Bk = L B RN
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10 B S 2 08 o ek D Ko i B 2 i S, 5
FOHIAE £ 2 A7 70 1 BEARALIE Y. B3 B L B R sk
56« 5 IV UK S0 R A T ORI S AT A R 1 SR
[l % & , BDNF. TrkB . CREB %5 /K V- 1] Ff| T 6 il 4%
B SR 2

AW T o ) T 3G BT S AR S A R BT
WS R S iR T UK S, LIS UE % 45 2 2
PR RCR . S5 R R, R HEIEIT A% T 4
TS, JAL K BT 3 L5 TR K4S 4y B
S S ey |5 3 ks o N TN T2 o o
S I (R) 359 S5k 2 ek b, il B R R SR PEYT L UK T &
Fol I R 4 AT R R DU E R, X 5 AR
TR RT IR R 45 R — 30, HE Yeta R 3L, 254170
Jei » PR O SRV T A A 4 i 271 0, 4T A AR A
K ARG BAZ RS, R BRG] %R T &8t
LS AT e 5 BCE I S X MAE T & RS H
Ko IHCZREM, 2591 Wi 5 K Wi 5 4 2
BDNF FRIA 7KV B & 7t 15 s qRT-PCR 45 R 0, 259
T 5 K AR T 41404 BDNF . TrkB.CREB mRNA
AE X 238 7K P i 2 38 0 s Western blotting £ I 45
R, 250 T P f5 K B 5 41 23 | BDNF. TrkB.
CREB X F R IA & W 1, R B H 7E T
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