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Effects of Chaiyu Dixian Recipe on Ethology and the Expressions of BDNF and TrkB in the Hippocampus of
Perimenopausal Depressive Disorder Model Rats ZHOU Jing HUO Zixuan ZHU Hong-mei WANG
Yong-ping LI Lidi HUANG Shu-giong and XU Huixian Department of Traditional Chinese Medicine Medi—
cal College of Xiamen University Fujian (361102)

ABSTRACT  Objective To observe the effects of Chaiyu Dixian Recipe ( CDR) on ethology and the expressions of
brain derived neurotrophic factor ( BDNF) and tropomyosin receptor kinase B ( TrkB) in the hippocampus of perimenopausal
depressive disorder ( PDD) model rats and to observe its mechanism for anti-PDD. Methods A total of 48 female Sprague—
Dawley rats ( 3 —4 months) were randomly divided into 6 groups i.e. the sham-operation group the model group the pos—

itive control group low medium and high dose CDR groups 8 in each group. Rats in the sham-operation group underwent
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sham operation. Rats in the rest groups were bred isolatedly after ovariectomy. PDD model was established by 28 days chronic
unpredictable mild stress ( CUMS) . Normal saline was administered to rats in the sham-operation group and the model group.

Fluoxetine Hydrochloride Capsules and Estradiol Valerate were administered to rats in the positive control group. Low medi-
um and high dose CDR (0.38 0.76 1.52 g/ml) was respectively administered to rats in each corresponding CDR group.

Changes of the behavior and body weight were observed ( open field test sucrose preference and forced swimming) during
the stress process. The spatial learning and memory were evaluated by Morris water maze. The expressions of TrkB and BDNF
protein in the hippocampus were detected by Western blot. Results Compared with the sham-operation group body weight
grew slowly the scores of open field test and sucrose preference test were significantly reduced in the model group (P <
0. 01) . The spatial exploration time in Morris water maze and forced swimming time were significantly prolonged (P <0. 05

P <0.01) . The expressions of hippocampal BDNF and TrkB protein were significantly attenuated (P <0.01) . Compared
with the model group body weight ethology space exploration time of Morris water maze varied to different degreees (P <

0.05 P <0.01)

0. 01) . Compared with the positive control group there was no significant difference in body weight behavior and the ex—

and the expressions of hippocampal BDNF and TrkB protein were significantly increased (P <0.05 P <

pressions of BDNF and TrkB protein in hippocampus between the positive control group and the medium/high dose CDR
groups (P >0.05) .
water maze of PDD model rats which might be achieved by elevating hippocampal BDNF and TrkB protein expressions.

Conclusion CDR could improve ethology body weight spatial learning and memory ability in Morris

KEYWORDS Chaiyu Dixian Recipe; perimenopausal depressive disorder; ethology; Morris water maze; brain-derived

neurotrophic factor; tropomyosin receptor kinase B

( perimenopausal depressive disor— SCXK () 2016 —0003,
der PDD) o
2 : 10 g (
46% 161104) | 10 g ( 1 ¢2661611001) 10 g
( :160316) . 10 g ( :160513) . 10
"2 . PDD g ( :160305) . 5 g( : 160603) . 15¢
( :160418) . 6 g ( : ¢0501609001)
( brain derived neurotrophic factor BDNF) 1:2:4
o 0.38.0.76+1.52 g/ml.
BDNF 4 C o 10 mg/
:150102;
A I mg/
BDNF D 162A,
BDNF e, 6 ( 60
( ovariectomy OVX) kg ) © o
( chronic unpredictable mild 3 BDNF
stress CUMS) PDD - GR115071 -43 Abcam ; TrkB
PDD : DR29 Absin
BDNF'. B ( tropomyosin receptor kinase ; ( HRP)
B TrkB) PDD o 130129 Jackson o ( 0-
lympus ) Smart v3. 0+
Morris WZH-QPT
1 SPF 3 ~4 SD 48 Panlah CHOL46M
(280 +10) g ( ) M2000



2018 11 38 11

CJITWM November 2018 Vol. 38 No. 11

-1352-
( Tecan ) EPS300 /
( ) Chemi
Scope 6300 (
) o
4 ( openield test
OFT) 7 48
NN 8 -
5 ovX 1 2
( )
o 3 CUMS
PDD ® 4
o 5
28 CUMS.
’ ; (24 h) .
(24 h) . (24 h) . (30 min) .
(1 min) . (24 h) . (4 °C 5 min) .
(45 C 5 min) . (45° 24 h) .
(12 h) 2 .
5
I 100 g/mlL
o CUMS 1
2.0 mg/kg 0.1 mg/kg o
3.80.7.60.15.2 g/kg
0.9%
CUMS 1h 28
6
6.1 CUMS 1.7.14.21.28
6.2
6.2.1 OFT
x x 1100 cm x 100 ¢cm x40 cm

o

o

CUMS 1 (0 ) 14.28 (8:00 -12:
00) N N o
5 min
6.2.2 ( sucrose—preference test
SPT) 28
12 h 1 1%
1 ( 180 mlL) 12 h

( + ) x100%
6.2.3 ( forced swimming test
FST) I h
50 cm ( 20 cm 80 cm)
25 C 6 min .
6.2.4 Morris 21
1 27
o 10
3 \ ( )
1
1 cm 3 (
) 90s., 2~5
1 ecm 3 (
) 3 90 s,
5s o
1
10 s, 24 h
(
) 90 s
6.3
24 h 10% (0.3 mL/100 g)
6.4 BDNF  TrkB
10 mg 100 L
30 min 4 °C 12 000r/min 15
min, BCA
. SDS ( SDS-PAGE)
(300 mA 2 h) . I h
( 1:500) HRP
ECL o Image J
7 Image J  SPSS19.0
X #s
P <0.05
1 (1 7



2018 11 38 11

CJITWM November 2018 Vol. 38 No. 11

+1353-

o (P <0.01);
— — NN
£ S § (P <0.05 P <0.01) ,
5 -
ik (P <0.01)
: :A,' (P <0.01); NI
- o IR %) (P <0.01) (P <0.01)
2 3 o Morris
D s SN E F ( 3):
A ‘B C (P <0. 05) ;
D E  F
A i B.C (P <0.05 P <0.01);
:D.E.F .
N (P >0.05) ;
1 ( % 200)
2 ( 1) CUMS (P <0.05) .
(P >0.05) ; 14 4 BDNF.TrkB ( 2
(P <0.01); 4) BDNF.
7.14.21.28 TrkB (P <0.01) .
(P <0.05 P <0.01); N NEEEN TrkB
14.21. 28 (P <0.01);
(P <0.05 P <0.01); N BDNF (P
14.21.28 (P <0.01) <0.01 P <0.05)
3 ( 2) (P >0.05) ,
; CUMS 14.28
1 (x #s )
(2
n
1 7 14 21 28
8 303.05 £5.10 306.50 £5.48  318.38 +4.21 326.88 £3.80 335.50 £3.3
8 305.22 £5.97 301.67 £5.18  300.00 £5.94* % 303.25 £3.20** 311.50 £3.02*%*
8 305.75 +4.50 308.85 +5.322 314.88 +5.174% 325.88 £3.1844 336.38 +3.254%4
8 304.38 £5.29 303.50 £4.07  304.13 +2.64044 308.88 £2.950044 319.63 +1.922004A4
8 306.13 £3.91 307.25 +5.37  313.25 £2.76%% 325.50 £3.7044 336.50 +2.7844
8 305.63 +5.82 306.00 £5.52  315.50 +2.784% 327.25 +2.8744 337.13 £2.954%4
"P <0.05 **P <0.01; AP <0.05 2P <0.01; AP <0.05 A4p <0.01;
2 (x #s )
(m)
n
(%) (s) CUMS 0 CUMS 14 CUMS 28
8 92.9 +£4.01 131.21 +5.66 28.47 +1.94 27.72 +2.74 28.38 £2.11
8 70.06 £10.01** 159.14 £16.96**  28.01 +4.03 18.27 +2.22** 14.51 +1.97**
8 89.84 +5.7544 145.49 +6.3544 28.76 +1.84 21.08 £2.62° 25.77 £2.9044
8 79.36 £6.9544 156.02 +8.43 28.03 +2.85 21.37 £2.58% 22.95 £3.1244
8 91.73 £4.674% 138.35 +2.8344 27.74 £2.04 24.10 +1.81%% 26.59 £2.5644
8 89.71 £4.0122 133.67 £5.3822  28.05 +2.61 24.22 £2.0452 27.67 £2.66°%




+1354- 2018 11 38

11 CJITWM November 2018 Vol. 38 No. 11

3 Morris (x # ) ”
n
(s) (s)
8 2.16+1.78 31.66 +7.41 4.33 £2.25
8  0.43:0.34"  20.077.52"  1.67+1.63" 19 -21
8 2.47+1.50%% 33.49 £12.2%  4.17+1.94% °
8 2.09+1.132  25.45+8.68 4.13+1.25%
8 1.88 £0.75%  29.02+7.40 3.88+1.86% 3
8 2.23+1.39%  37.83£9.524% 3.88+0.90°

CUMS
1 2 3 4 5 6

BONF oo e e mmee " e weweee 13kD
THEG @ ® eww 09® cecase=eeeeliOkD
patn Do eneeeee seeeee@®®® 43D

[ ”»

PDD

( hypothalamic pituitary gonadal axis HPG)

1 2 ;3 4
s i — — ( hypothalamic pituitary adrenal
axis HPA) PDD 2o
2 BDNF.TrkB PDD
BDNF  TrkB
4 BDNF.TrkB PDD °
(x %) N
BDNF TrkB
8 1.03 +0.05 1.08 +0. 04 %,
8 0.86+0.02%*  0.88+0.04%*
8 1.02£0.0444 1.06 £0.034% 2 27
8 0.92 £0.09 1.12 £0.0344 ' PDD °
8 0.94 +0.02% 1.07 £0.044% PDD
8 1.03£0.02%%  1.14£0.01%2 82 5-HT
5-HT
PDD
" 1998 Bjork Eriksson T
BDNF. TrkB
16 BDNF
- BDNF TrkB . 73
A A NN BDNF
TrkB .
71,2006  Duman RS °
BDNF
BDNF
BD-
NF BDNF
TrkB ° 1 Weber MT Maki PM Mcdermott MP. Cognition and mood
PDD in perimenopause. a systematic review and meta-analysis

N N N J . J Steroid Biochemistry Molec Biol 2014 142(7):



2018 11 38 11

CJITWM November 2018 Vol. 38 No. 11

+1355-

11

13

14

15

16

90 -98.

2017 4(23): 132 -139.
Duman RS Monteggia LA. Neurotrophic model for stress—
related mood disorders J . Biol Psychiatry 2006 59
(12): 1116 - 1127.
Ren W Luan X Zhang J et al. Brain-derived neurotro—
phic factor levels and depression during methamphetamine
withdrawal J . J Affective Disorders 2017 15( 221):

165 - 171.

BDNF J.
2015 24(10): 865 —868.
J.
2010 32(5): 52 -53.

J. 2010 24(3): 224 -225.

I 2016 31(5):

1643 - 1647.

HPG I 2016 15
(5): 64 -66.
Aisa B Elizalde N Tordera R et al. Effects of neonatal
stress on markers of synaptic plasticity in the hippocampus:
Implications for spatial memory J . Hippocampus 2009
19(12) : 1222 - 1231.

2015 9(26) : 2299 -2301.

J .
2012 30(10) : 2267 —2269.
. (5-
) J.
2011 29(2): 375 -377.
J.
2017 37(7): 789 -794.
SHT.NE  NPY J.

2017 37(11): 1345 -1350.
Bjork Eriksson T. Neurogenesis in the adult human hippo—

campus J . Nature Med 1998 4(11): 1313 -1317.

17

19

20

21

22

23

24

25

26

27

28

29

CREB  BDNF J.
2011 52(22): 1947 - 1950.
BDNF-CREB
J. 2017 32(8):
3667 - 3670.
J. 2015 31(12):
1184 — 1184.
J. 2009
20( 12) : 2975 —2977.
. J.
2012 2(18): 189 - 190.
J. 2016 22
(2): 265 -266.
J.
2017 31(1): 69 -72.
HPA J.
2017 31(5): 66 —70.
J.
2011 12(11): 918 —920.
J.

2016 13(6): 38 -42.

65 J.
—-2504.

2012 18(15): 2503

Guicheney P Leger D Barrat J et al. Platelet serotonin
content andplasma tryptophan in peri—and postmenopausal
women: variations with plasma oestrogen levels and depres—
sive symptoms J . Eur J Clin Investigation 1998 18
(3): 297 -304.

Rajewska J Rybakowski JK. Depression in premenopausal
women: gonadal hormones and serotonergic system assessed
by D-enfluramine challenge test J . Progr Neuropsycho—
pharm Biolog Psychiary 2003 27(4): 705 -709.

( 12017 -12-04 1 2018 =11 -04)



