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SEAR M 7 x5 [l 4 28 BR P AR AE B T K R AT 2
7 5 BDNF . TrkB & [ 2535 19 22 i

B B E¥E kuats IAME Fmw EHHR0E A5

HWE B YLEEAR AL O 2T E 46 2 B 47 A g2 (perimenopausal depressive disorder, PDD) #
K RAT A 5 2l 5 s Rk 4h 2 8 7~ B F (brain derived neurotrophic factor, BDNF) .8 & B2 %84 B %
#k (tropomyosin receptor kinase B, TrkB) & & & & &9 % v, 38 i+ 2 42 B 46 2 49 49 AR I 69 4 A AL )
FiE 48 23 ~4 Ak SD K RS AR F R4 BEA  [a kst BB 4L RARMAL K P .5 Al = 4,
%6 4,488 R, BFRATEF R, LALITIRZHAB IR T4 28 RAZ M52 2 R 7T UL 5 i
(chronic unpredictable mild stress, CUMS) & 5 B 4 2 47 AR 2R, CUMS % 1 RAMBF K A
2R IR A 2 2K, PRt BR 2R IR 2E R T T AR BR M B, WP 2504 U7 LI IR ZE AR HAL AR P LS R RLR
JER A LR E S M 0.38.0.76.1.52 g/mL, R 1k, BB PIERKATAFAAE LN,
@it Morris 7Kk g S iR KR 2 18 5 3] Aedede i A, R R b i ik 4w K R4 5 BDNF . TrkB & & &
B, R BRFARAEKE BAAR KK EEKRER, V9 EBF 5 BRI EYR L HEAR(P <
0.01) ;Morris 7Kk & = 8 38 & Bf 18] & 5% 8 7 ok Ry af 18 B 232 K (P <0.05, P <0.01); # % BDNF,
TrkB & & & A 35 (P <0.01) ., HAEA A, K87 A K R e94RE 474 5 & Morris K& g 2 A5
LA A RRAEE TP <0.05, P <0.01),#% % BDNF.TrkB & & & 29 23 (P <0.05, P <
0.01), HratEsrmBarbis, kAR AL G P S A EHG KKK E TAHFREL BDNF.TrkB @ k& %
EZFRATFEL(P>0.05), FHit AT TEE PDD A X RAT A 5 AR E K-F ZKE G642 1)
53] Feitde il A, AR R AU T AR R E i 42 3 K B L F BDNF.TrkB & & & X E X6,

KGR RARMALT; BEZIIPARIE; ITAF; Morris Kk ; MRAZEHRRET; BBARKHE B
S

s

Effects of Chaiyu Dixian Recipe on Ethology and the Expressions of BDNF and TrkB in the Hippo-
campus of Perimenopausal Depressive Disorder Model Rats ZHOU Jing, HUO Zi-xuan, ZHU
Hong-mei, WANG Yong-ping, LI Li-li, HUANG Shu-qiong, and XU Hui-xian Department of Tradi
tional Chinese Medicine, Medical 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 mecha-
nism for anti-PDD. Methods A total of 48 female Sprague-Dawley rats (3 —4 months) were randomly di-
vided into 6 groups, i.e., the sham-operation group, the model group, the positive control group, low,
medium and high dose CDR groups, 8 in each group. Rats in the sham-operation group underwent 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-
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operation group and the model group. Fluoxetine Hydrochloride Capsules and Estradiol Valerate were ad-
ministered to rats in the positive control group. Low, medium 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), and the expressions of hippocampal BDNF and TrkB protein were significantly in-
creased (P <0.05, P <0.01). Compared with the positive control group, there was no significant differ-
ence in body weight, behavior, and the expressions of BDNF and TrkB protein in hippocampus between

the positive control group and the medium/high dose CDR groups (P >0.05). Conclusion

CDR could im-

prove ethology, body weight, spatial learning and memory ability in Morris water maze of PDD model

rats, which might be achieved by elevating hippocampal BDNF and TrkB protein expressions.
KEYWORDS Chaiyu Dixian Recipe; perimenopausal depressive disorder; ethology; Morris water
maze; brain-derived neurotrophic factor; tropomyosin receptor kinase B

[l 45 22 W14 A 4 ( perimenopausal depressive
disorder ,PDD) ¥#4E W)U & ik T il 266 22481, LLO S5 A
% FEIEON YRR 97 D N T e T K A 38 i
ARAy 3 R B A 17 SRR B A R 0 , T 4 2 46 %
) Lo VA 4 22 S 28 T A , &R0 7™ R E T A H
A, E R AR N i . PDD & LR
B4 MRS AR I VG B S b i
M8 35 H 1 (brain derived neurotrophic factor,
BDNF) 9202 3 ORI AR 1 D e R 2560 , #E M5 &
A5 AHRIT R B, IARAE A 13 BDNF 7K A%
TR, H S5 IARFREE 5 0R G Tl ia 7 fig
P X — R B AL ) ST AT AR, 18 O 3 AT
FEOR RS BDNF & 355 T B, T ak 2y
YA e K BRI ARREA T il |32 51 5 BDNF
BRI ARBRTER AU B S BR AR (ovari-
ectomy, OVX) , 181 B2 A v] 13 W44 )i i ( chronic
unpredictable mild stress, CUMS) it 5% — 7k
S| PDD A1, WEEEA [] 59 1 1Y S48 il 75 % PDD
SRR R AT M 2F I i & BDNF | i A TR B X1k
(tropomyosin receptor kinase B, TrkB) 5 1 4& A
A4k, BT =T PDD f4E AL

MEETE

1 zh¥) SPF %% 3 ~4 Hitt: SD KK 48 H,
AT (280 +10) g, H FIREHEE LR s 0, 8l

YA PR aT RS SCXK (1) 2016 —0003, FTfy S2d
BRVEREAG SR S e FE 2 B 248 S RLE A T

2 Y SEARHLAL 7 BB 10 g (HES
161104 ) [R5 10 g (L5 :c2661611001) 4
10 g (#lt*5:160316) AB4: 10 g (#t*5:160513) .if
FH 10 g (#5:160305). A= 5 g (4t 5.
160603 ) K% 15 g (#lL'5:160418) K HE 6 g (#it
+5:¢0501609001 ) , W 7 J&Z [ i1 288 A 4 il 25 43 PR 2
Al 2GR IR 12 2: 4 B LU, R vk 4 U R
0.38.0.76.1.52 g/mL, A5 % 5,4 CIEFESR .,
IRERFPGVT I RE, 10 mg/k, W H ¥ vE il 256 FR
o] 15150102 5 IR ME Ao, 1 ma/ly, Il B FE
HEEZ R EA R A E M A w5 :162A, BT
25 IBC A R BN H TR 1Y 6 A5 o S s i
FEE (IE# R T 60 kg 3144) %,

3 KK EALEE BDNF —Hiik, Sk Bk,
5 :GR115071 -43, 14 B %[5 Abcam /3 7] ; TrkB
— P, PR BTk, #L5: DR29, 4 A+ & Absin
AT B ALY G (HRP) ARIC 09 2B H e bt 1t
5:130129, Iy [ 2% [F Jackson A, 3] B Wi
(H A Olympus 28 Fl), Wi 52 56 #1400 o5 i R 48
Smart v3. 0 Morris 7K KB ML 4 AT & 48 . ZH-QPT
B 2 I VK A A8 43 A7 R 423 R Panlab /24 7], CHOL-
16M =3 5 2R VR B0 ML (I g AN SE 50 5 A 2 T
RAMRAF) ,M2000 ZIfigbn{l (%1t Tecan 24
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F)) ,EPS300 Hyk/i ke B (I e AN S 5 = AL A%
FFRABRZ ), Chemi Scope 6300 1k & ¢ 144
1 C LB RREAES A R A R o

4 Yl iRl %% (open-field
test, OFT) L7 i vk 48 A5 20T i K B, Fi BE AL
BB A A R R AL AR | BHHE X R AL RN 41
WAL IG P R gL, A 8 K Hp B FE AR T
BRFA, HA 5 AT OVX TR ARG E 1 A4
2 JAULER A5 41K B BH T Bt 7 A i ( SE i 4L 65) i A2 1k,
DMET TR GBI, 5 3 8T CUMS 454 4R
FH AN PDD BERS EF R 4 H5E, R
TFE, B HOKSEE AN EZ AT . HAR 5 R R
OB SR, FF 32 28 K CUMS, A 5 I 41 Aif A
PR 4507 12 Rt , O A 25K (24 h) |
A (24 h) SR EIE (24 h) R4 (30 min) )2
(1 min) J#BHEH (24 h) PKKiFIk (4 C, 5 min) |
PN (45 °C, 5 min) FRIEMIRL(45°, 24 h) BT
HEBI (12 h) SRl kAR S B 2 K,

5 HZiE SREGEE 4 25548 I 4 BEOK U
B2 1K 100 g/mL it A A X BB S A4 2y
o [ CUMS 251 K, B X B4 4 K 45 T 3R 1R
FPEIT 2.0 mg/kg MR ME —FE 0.1 mg/kg TR &
Wo AL P m R EAL 2, BRI 4 T L
fikH Al 7 3.80.7.60.15.2 g/kg, #H >4 T It PR F &
T ARA R 245 T 554557 0. 9% MY AE FLER K %
W, A8 RIE CUMS Hi 1 h 4524, #%4E 28 K,

6 ST H KA )y ik

6.1 REWME 47 CUMS 55 1.7 .14 .21,
28 KX K A AR I i R 2 2R

6.2 frh2Ekai

6.2.1 RH OFT ik T T e LRy
JK x T8 x #:100 cm x 100 cm x40 cm A4,
PN T SRSB4 R T B AR AR
KAV E T IC SR KBRS s gL, T
CUMS Hij 1 K(0 K) K45 14 28 K 4-(8:00 -12;
00) , FEZ i hEE T A BT P AT 9056, B R
KEBFEIA 5 min, WEEE NG KIS L1 , A
[7) R R A) R AH B A 380 A 3206 3h 78

6.2.2 B K AW & 55 % ( sucrose-preference
test, SPT) FSLIH 28 KiFAT, Fif K B3 5l
TSR AR R EIK 12 h e, B HRRSIMNS T 1 1%
FERE A WA 1 NZE K (AR R 180 mL) , ik
HA2 h ok, IBERE K RET 2 (% ) = BEKIHFE &/
SRR RE R R K THFE R + 4iKiHFER) x100%,

THE HARE K i S SRt

6.2.3  5RiA¥F Uk L 5 (forced swimming
test, FST) RIKZZ51 h J5, ¥4 4 K BRI A
AIKER 50 em 1Y [EIIE 7 W] 3% 3 25 4% ( HLA% 20 cm,
580 cm) 1, /KR 25 °C, 6 min J5HE KR, IFid %
AEhtE] .,

6.2.4 Morris KEE MK LK 21 KA
XA R BRIEAT 0T 1 S5 sk I 2k, 56 27 RitAT
TELMNR . A SEERERVERR IS 22 Sk (10 ] m RAek it
IR R 3 AB B AT & S8 AT (BT
B) LM B R L, 1 K, FT A5 5%
5, FEE K1 em, B HRKRMN3IAZRRCES
SBRBRAN) , EEE A K H, lE Dk 90 s, 552 ~5 Kif
FFENATE5, P A FKE FZ41 em, KM 3
MR CEE LRI T8 EEAK, HeiiFik 3 K, Bk
90 s, ZhWKEIF-E I 5 s, SR A 2], 5240
HEEIE . A RBRIERT- 6,1 Wik g, B
SIFEFA LR 10 s BMITEREEHR 24 hig
HEFT 25 AR R S0 BT & B KRBT AR IR (5
-5 G FRARXT N B A B ) T RE A K W82 90 s
KEEF- 6 R BRI, F & 45 8 i 1) L2 &
WEL FFE %

6.3 MaAHA RIKATHY¥VERE, SEEEK
24 h,10% /K& A MEER (0.3 mLA00 g) M i i 4t
TR R Sk B B SE R, Tk By B BT RA
A

6.4 i BDNF & TrkB HE £ AN R
F G Bl L SR AT R DU, BF 10 mg g H 41 U
100 WL 2@, vk 2% 30 min,4 °C,12 000r/min,
B0 15 min, B RS, B BCA B EE AW E 11
LM . SDS N M It e BE K e Uk ( SDS-
PAGE) , LIS, 7% 1% (300 mA,2 h) o /N i 3
Th, BWHERIKER —PLK (—HHBEWE R
1:500) , i A HRP #3id i -9t i fl N 2=, ECL
WA & mm, WA Image J TS .

7 Gt i: R Image J Fil SPSS19.0 4¢
TR ] 52 55 45 R A7 B8 v 2 43 B, o 1 B8 RR F
X s FR, Z X E BRI RE R 2500, P <
0.05 WZEFAGIE L,

# R

1 REBEL S as R (| 1) s 7
KA BIE 7% 20 0% 7 < AR AR AU AR L 1 B 1
JE1 30, 53 Sl e S0 B A 1 i B 12, P
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EHFT AR
v =i L8 ;
. D
g h. . - wd
3 1 V
: A _©
".
-» - N -
D El F

TE A BT ARE LA B BT AR L FN; C Ak
FARALNEGH ;D BT ARAMFW; E A EZH AR F
NERA LG A Rk FoR AR LB ;B .C K
Wik FORTAZ AL B AN ;D E F EIh i SRR A A4

B1 BTPARASEAAER T (GEiERE, x200)

2 HUKRAEEAILLE(F1) CUMS Fis%
HKBIAEZF LG FE (P >0.05) ; N 14 K
J& MR R E B E LT T ARLL(P <0.01) 5 SR
L LRER, PHMEXS R R AR5 7 .14 .21 .28 KRG B3
FhE (P <0.05, P <0.01) ; S48 Al 5 % L o o 771
T BIE I B A 14 .21 .28 KRG B E S
(P <0.05, P<0.01) ; 5BHM: X B4 Hu e, 42 AR Ho Al
FARFI S 14 21 .28 KFEK(P <0.01) .

3 HUKRBAT I LE(FR2) LR
ZERIR SR TFARA A, CUMS 55 14 28 K, fi 4

W™ 5L B K45 43 ) S IR (P < 0..01) 5 FHE X B4
SRR AN T P L R AL Y e A R X — ARk
(P<0.05, P<0.01), ALK i 425 i KT
BFARLL(P <0.01) , 5 38 Wr ik AS 3 B[] B K 1
FARYL(P <0.01) 5 BHEXT BELL 5 S AR HuAl 7 A% o
R R 0 X R S R e S TR R RO K 1 Y AR
(P <0.01) , Js Homia ek AN s fa] (P <0.01) , B
SR Al AR 4L Ah . Morris 7K 3K B 23 [l 4R & 45
R(£3I)  SERF AR E, SR H b4 R A5 8 1)
], -5 45 B B [R] B2 28 B 5P 5 OB B b (P <
0.05) ; SHAIZ Ho A, B X BE 20 5 Se AR Al 7 s 771
UL H bR R B 45 B B g AR K (P <0.05, P <
0.01) ; S s Al 5 v ARG i 20 00 25 S e e it 2 X
(P >0.05) ; BH44:XF HE 41 K S0 aAily 7 % L o oo 7)o
V- 45 BRI (1) B 2 0T 5 IRERWT b TR AU A (P
<0.05),

4 KD BDNF.TrkB &%k (# 2,
#24) ST AR, B4 K i S BDNF,
TrkB R IKFEIR(P <0.01) . SHEIAYAH LA, B
Xof BEAH 2 SEARB AL IS R A TrkB 2R 1363k
BB TFR (P <0. 01) 5 PHA: X R ZH K S il 5 o
F 20 BDNF i 5 v 2 R AW B T+ (P <0.01,
P <0.05) , S AR b Al 5 AR5 4 40 25 R TE G 12 2 X
(P>0.05),

F1 SHARBAEESEE (xxs)
KE(g)
415 n - - - - -
1K 7K 14 K 21 K 28 K
BRFA 8 303.05+5.10 306.50 +5.48 318.38 +4.21 326.88 +3.80 335.50 +3.3
R 8 305.22 +5.97 301.67 +5.18 300.00 +5.94 * * 303.25+3.20** 311.50 +3.02 % *
[EREm i 8 305.75+4.50 308.85+5.32” 314.88 +5.174% 325.88 +3.18%% 336.38 £+3.25%%
SR Al IR 8 304.38+5.29 303.50 +4.07 304.13 £+2.64°44 308.88 +2.954444 319.63 £1.924044
a7l 8 306.13+3.91 307.25+5.37 313.25+2.76%% 325.50 £3.704% 336.50 +2.784%
1 A 8 305.63+5.82 306.00+5.52 315.50 +2.78%4% 327.25+2.87%% 337.13 £2.95%%

0 SERF AR LA, P <0.05, **P <0.01; 5ERI4] A Hbds, *P <0.05, 24P <0. 01; 5 /Xt B4 14, AP <0.05,44P <0.01; F

A
F2 HAKRBITHFBILE (X=s)
Bk R 2 RO WK Wk 8 B (m)
415 n 0 .
(%) BT (s ) CUMS 0 K CUMS 14 % CUMS 28 %

BFA 8 92.9 +4.01 131.21 +5.66 28.47 +1.94 27.72 £2.74 28.38 +2.11
LAY 8 70.06 £10.01** 159.14 +16.96** 28.01 £4.03 18.27 +2.22** 14.51 £1.97 "
[ER e 8 89.84 +5.75%% 145.49 +6.35%% 28.76+1.84 21.08 +2.62% 25.77 £2.90%%
SEATR AL 7 IG5 8 79.36 £6.95%% 156.02 +8.43 28.03 £2.85 21.37 £2.58°% 22.95 +3.1244

R 8 91.73.24.6722 138.35 £2.83%% " 27.74 +2.04 24.10+1.81%% 26.59 +2.56°%

e 7 8 89.71+4.01%2 133.67 +5.38%2  28.05 +2.61 24.22 +2.0422 27.67.+2.66%2
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#3 HAUAKM Morris KX EFEHFERLE (x=s)

413 %ﬁﬁé’a’ ‘Eﬁ%FE %"ﬁ@ﬂﬁ‘a
i) (s) R (s) WH
BFAR 8 2.16+1.78 31.66+7.41 4.33:2.25
R 8 0.43%0.34" 20.07+7.52* 1.67+1.63"
PR X 8  2.47+1.50%%233.49£12.2° 4.17£1.94%
SARmAL PG 8 2.09+1.13% 25.45+8.68  4.13x1.25%
FHlE 8 1.88:0.75% 29.02+7.40  3.88:1.86%
mlE 8 2.23+1.39% 37.83+9.52°” 3.88+0.90°

1 2 3 4 5 6
BONF S @S a emmmes *Sa e eeee 13k
THEM @R Ss s @ee Seseeaaae140kD
pacin DG GG GGGe® BEeeeeee® 43 kD

V1 MR ARG 2 K RT3 B X BELL 4 g S
HUAI T VR RS Al b ) 2056 Oh S A Bl )
AL

2 KA KEIED BDNF.TrkB E I #£A

R4 FHAKRIFES BDNF TrkB %}
EARBBEHE (xxs)

N BDNF %} TrkB Xt

?ﬂﬁ” n . =) r =)

EEESSris EHFREE

BFAR 8 1.03 +0.05 1.08 +0.04
8 8 0.86+0.02"* 0.88+0.04""
it 8 1.02+0.04%% 1.06 £0.03%%2
SEAB AL 7 %) = 8 0.92 +0.09 1.12+0.03%%
H 8 0.94 +0.02% 1.07 £0.04 4%
1o 7% 8 1.03+0.02%% 1.14 £0.01%2

5] it

AR, Bl 7 TR D | SR A s o
TIVHISAE 19 B e S b 22356 0 2 R EAR 21 132 I F 5%
FHIESZ ™M H 1998 4F Bjork Eriksson THFSZ T
N I ELAT 77 A 3 B M 2 G I RE ), B 35 AR AE
FE N B FPRX # 28 R BB I TF S 2 R B T 20
A:'1%) . BDNF 532 1K TrkB 761 0 o A 48 8 1 6
ik, S 5168 AT T SO E 2R A S S
R At 2278 75 71 P 3 I, o 483493 1 1 S b 0
HIE/ERT ' 2006 45, Duman RS 25 #2H T
TVARAE 1k 2278 32 R TR Uk, TA D BDNF B {2 i %8
fink A 4 RN 2k R 28 U A7 TG A9 1 T, BDNF 20 2 530
TR T i 0 25 L I 75 & A 4, T s M Y
BDNF /K-F-m] LUE G 7 #PARAE 194E T, B itk BDNF
5 TrkB BIFEFH B ESZ 222 2 T T DG .

HrE24 8 JG PDD i 44 B0 28, (H AR 35 H % 9 g
BB PRI W] VA & AR B MR AT

CHAW" S, AR AT LT Z AR, LA
EREA L TR RS , JTBT S A S, —
B gt , SALARSE W 575 K& o i 2 H0 I SN AR
9 LA M2 JHE AR Ry i A B, B S R T
jtiztﬁg—ﬂ] .

AT TE IURALIERE EAIH T 2R 07 SeAl b
i)y o ENGIR A Jriayy PDD &, 7 &l
FIT 0 149 S5 56 F 5% 1 B S0 b Al 7 o) B9 B 2 555
CUMS #IHRIRR B 7 R0 38, AN A AT 38 S A 24 K
BRI 37 SEE 6 A5 4 AR K T AR | 4 ) HG A o ) g K
JE IR AT R 2R3 KT MR RL A T B N — iR —
4 B 4 ( hypothalamic pituitary gonadal axis,
HPG) FI T i —# A —¥ _E il (hypothalamic pi-
tuitary adrenal axis, HPA) , il i £ &2k 2697
PDD FH #9272, Sl ik — 4 50T SE AR HLAL 7 69T
PDD f/E AL, A< 82 % 8 M 5 rf BDNF Al
TrkB &5 13K 77 T >k A 4t PDD Ay HIBLH

AWFFERAG o, B4 2 0 2ok B I ARV, A
JEANLZAF ARG 245 5 MEVER A T RRA O, bk — 2
S MR AT BB BN 0 1 L PR R IR AE X
W20 I DA P M 8 R A FE T 1 T A R %
PRI EVR 2R 23 AN J2 T 3 B v 22 AR, I HL Al i
MBS R AN TS T A B A P PDD AR,
J3—J5 T, PDD AR5 3 4775 il A Bl A 22388 o 7K
AR BREAR % . AT e 5-HT P45 U il
FIR G R 8 F A T2 MPT AR 25 4 , H fe 12 3@
i A AR R 2 RGN 5-HT AW A, M 3%
FHTIAR R H iy, Horp LR RR s 05 VT AR 25,
[F if s B AR Dy L PDD 1f 45 & AR Y 1259, A
SEH A PH A 25 W 8 FH R ME S R RR SR S VTR A
HBIT -

AR SRR R Bt S b BDNF \TrkB 2 1 3k5k
HURALT T AL, i 5 rh BDNF & 13Kk
SRR T LA RAARAE . 1224525 28 K, Sefifih
A5 AR o v ) 2H A4 AN [ T 4 3 fin ¥ & BDNF
M TrkB R E G, JLH S mRlEd sy %, ik
FIBAPEXS BRAS T ROKE o 3 AT A2 HA 48 28 A AR
SEVE RPN 22—

GETRUIES oS

Z % X #t
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