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PI3K. MR HI¥4EE B (phosphorylated protein kinase B, p-Akt) /Akt. WEFRILIMFLEIYIEHEINE K EE (phosphorylated
mammalian target of rapamycin, p-mTOR) /mTOR. BEFEILE&Z IR 14 B (phosphorylated tyrosine kinase receptor B, p-
TrkB) /TrkB. BEERAL IR AR RN eE 455 8 1 (phosphorylated cAMP-response element binding protein, p-CREB) /CREB.
BDNF. filt4: K8 A (Synaptophysin) B il 3% 25 1 95 (postsynaptic density protein 95, PSD95) & H KA. #455R CDB
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Abstract: Objective To study the antidepressant effect of ethyl acetate fraction of disassembled prescription of Xiaoyao San (i 2%
#%, CDB) in glucocorticoid-induced depression mice model by chronic injection, and investigate the mechanism of its antidepressant
effect from the perspective of modulating the hypothalamic-pituitary-adrenal (HPA) axis-neuroplasticity association. Methods Male
ICR mice were randomly divided into control group, model group, fluoxetine (13.2 mg/kg) group, CDB water decoction (raw dosage
22.0 g/kg) group, and CDB ethyl acetate fraction low- and high dose (0.159, 0.319 g/kg, raw dosage 11.0, 22.0 g/kg) groups. The model
group and each administration group were continuously modeled with dexamethasone (10 mg/kg) for 21 d, and the corresponding
drugs were given simultaneously. The mouse sucrose preference test, splash test, tail suspension test, forced swimming test and novel
inhibitory feeding test were carried out to test depression-like behavior in mice; Toluidine blue staining was used to detect the number
of neuronal Nissl bodies in CA3 region of hippocampus; Immunofluorescence was used to label hippocampal dentate gyrus (DG) 5-
bromo-2'-deoxyuridine (Brdu) and doublecortin (DCX) positive expressions neurons; ELISA was used to determine corticosterone
(CORT), adreno-cortico-tropic-hormone (ACTH), corticotropin releasing hormone (CRH) and brain-derived neurotrophic factor
(BDNF) levels in serum of mice; The expressions of phosphorylated-glucocorticoid receptor (pGR)/GR, serum and glucocorticoid-
inducible kinase 1 (SGK1), phosphorylated phosphatidylinositol 3-kinase (p-PI3K)/PI3K, phosphorylated protein kinase B (p-
Akt)/Akt, phosphorylated mammalian target of rapamycin (p-mTOR)/mTOR, phosphorylated tyrosine kinase receptor B (p-
TrkB)/TrkB, phosphorylated cAMP-response element binding protein (p-CREB)/CREB, BDNF, Synaptophysin and postsynaptic
The ethyl acetate fraction of CDB

significantly increased the sucrose preference rate and the grooming time of mice in the splash test (P < 0.05, 0.01), shortened the

density protein 95 (PSD95) in hippocampus were measured by Western blotting. Results

immobility time in the tail suspension test and forced swimming test and the feeding latency in the novel inhibitory feeding test in
chronically injected corticosteroid-induced depressed mice (P < 0.05, 0.01); CDB ethyl acetate fraction significantly increased the
mean optical density value of neuronal nisin in CA3 region of mouse hippocampus (P < 0.05, 0.01), promoted the expression of Brdu
and DCX in DG region of hippocampus (P < 0.05), and significantly increased the expression levels of Synaptophysin and PSD95
protein (P < 0.05, 0.01); CDB ethyl acetate fraction significantly reversed the up-regulated CORT, ACTH and CRH levels in serum
and inhibited the over-activation of HPA axis; CDB ethyl acetate fraction down-regulated pGR/GR expression in hippocampal region
and restored the sensitivity of GR to CORT (P < 0.05, 0.01). CDB ethyl acetate fraction significantly upregulated the expression levels
of p-PI3K/PI3K, p-AKT/AKT, p-mTOR/mTOR, p-TrkB/TrkB, p-CREB/CREB and BDNF proteins in hippocampal tissues of model
mice (P <0.05, 0.01). Conclusion The ethyl acetate fraction of CDB restores CORT/GR activity by inhibiting the hyperactivation
of HPA axis, and attenuates chronic corticosterone-induced depression-like behavior in mice by activating PI3K/Akt/mTOR signaling
pathway and BDNF/TrkB/CREB signaling pathway to promote hippocampal neuroplasticity.

Key words: disassembled prescription of Xiaoyao San; ethyl acetate fraction; depression; hypothalamic-pituitary-adrenal aixs;

glucocorticoid receptor; neural plasticity; PI3K/Akt/mTOR signaling pathway; BDNF/TrkB/CREB signaling pathway
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PERIRTIE & EE T AR, *dt— bR gy
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BB HPL. BRSO A KR E
TEX I, 2 HPA Bl st s i1 ik, 25
TSI T B R RO, SRR & A R R H
% i N s | LS 1 O S Y A LS g 7 B i
WA IR R YE ST E6E TR S8 . AR DUR
ST S R T R H KA 5 /N BRI B R Ry
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b 50 DR AE R AR, AA%IES SCXK
(7)) 2019-0010. B sh¥sa 3= 7 R o B 25 K
LU AYIMEEE [AIIES SYXY (1)) 2019-
124) 1, BHFFEYOK, TE 24 h B IAM RS
TSR, B & 12 h GFTOGRREE A 8:30~20:30),
TEE (25110 °C, MHXREE 40%~60%. BT 31
B IR FH SIS A BT Hh 2 24 K 22 S ER B )
SHER TR, A5 TCM-2019-312,
1.2 7454

CDB Z§¥Bc b 5 S 3e = AT AR A — 800, s
(60kg) —HMHEAIT33g 5425, CDB &N 3
P2 30 5 KRR 25 )55, 480 G db—1= 25k E
FRAT, FAlivE, b5 200801) N RHEYISE
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2R AR TR, FRHH R, S 201022)
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TR, i (LR REAIVARAF, #t5
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()bl 305y . 48 RIS R 5 24 K 2 v 24 5 e Ut
Fh KEIHER% EYONIE S, FrA (R E 24 48) 2020
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W PR 2 IE BER R, N 8 A5 E/KIRIE 1h, #
KIMHEW G, SCKFIE 40 min, FEIGERL; AL
6 fEEMI/KRIZ 30 min M 6 f5ENI/KATE 20

min; & 7F 3 RUEM, IR AE R 1.2 g/mL, I HAT
i B 22 T 5 TR B2

KPR MG BRI R, DL 8 5 R 95% L FFIR
WZH 12 h, [EIRIREL 3 I, BRIK 3 h, AIRRREEK
W JRIEIRAE B TCRER, SRIRERY). KRS
BYAE 40 CAliKrp, FiEREN 1 gmL, RpKEE
FhE, N 2 AR A, AXHL 8 IR 1T
Tts, W EEAMBEER, NEAERIMA 2
EARTRBEIR CBE, 22 8 IREIE T, A IFEEIR
LB, IR AGHARIRME T, R TR IR
CDB [ ZBEHRAL, 75505 1.45% (BIEE 100 a4
LS H) 1.45 g CDB EERR LB ) . K
UPLC-QE/MS X} CDB E&HR £ Bg AL b2 i oy it
1700 Hr, S5 SCREE e e B iy, ik
— B4l HPLC V2 [R] IR 7€ SE 1 2 B, SEH R
Al FTERIR . RRIEER . PERCH . SRR IRI -T2 b
IHCN 4.20%-3.22%+1.99%+ 0.79%- 0.35%- 0.16%.
1.3 Zm5i

BRIV IRHE (20 mg/kL, LS 9833A)
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2020041001 A EE (65 2020041001 FERR £
fig (45 2020041001 Wy (5 AT R AL 5 A TR
A HIFERFABERRANESHR (L5 2107208) W H
E 2R S A A R AR 5-IR I FUR e A%
(5-bromo-2'-deoxyuridine, Brdu, fit'5 B5002) I H
[ Sigma AF]; HFIAREE (5 1904100 TWH |
BmEAEYE R REAR AR /N5
(corticosterone, CORT) ELISA ifXif)&. /ML
I IR % )i ¥ 2 (adreno-cortico-tropic-hormone ,
ACTH) ELISA &G /e B i B iR
i %  (corticotropin releasing hormone, CRH)
ELISA iX7f/& . /il BDNF ELISA X7 & H T 75
an R AR AT, 5205108 IM-02344M1. TM-
11447M1. JM-02792M1. JM-02487M1; BRIk 13 A5
WEALEE 3-1l (phosphorylated phosphatidylinositol
3-kinase, p-PI3K) % wilEhifh. BERRIL S HEG
B (phosphorylated protein kinase B, p-Akt) % 7
BEPLA . BIRAMIAIDIMEME RLEA
(phosphorylated mammalian target of rapamycin, p-
mTOR) #Z WHEHIA. mTOR #RZ WS, p-
CREB £ 7ifEHifA. CREB %L Pk, i
kB i Ji K 32 K (phosphorylated glucocorticoid
receptor, p-GR) £ v FEHIAR . GR % FifEPUiA.
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HRFEE A 90 (heat shock protein 90, HSP90) %%
WHEUA. BDNF %2 s EEE CST &
], #5435 42285.4060S.2983S.5536S.9198S .
9197S. 4161S. 12041S. 4877S. 47808S; PI3K %
Lo lEDUA. Akt R TEREDUA, LB RN BT
ZH T EAME 1 (serum and glucocorticoid-
inducible kinase 1, SGK1). p-TrkB %% FEPLIA.
TrkB %% v BEHIAAR R fil Az K 85 1 (Synaptophysin)
RZ wbEUA . B-Tubulin /R 2 e AN B _Lifg
Abmart EVIERZATER AR, 550708 T40065.
T40067. T55613. T55598. MO047714. T55273.
M20005; FK506 454 8 1 51 (FK506 binding protein
51, FKBP51) ®Z wlEdifk (it's DF13305) JWH
Affinity Biosciences AR AF]; FfbfEEEEH 95
(postsynaptic density protein 95, PSD95) %% %
Pk ('S 20665-1-AP) ) [ X Proteach AR 2
Al; B-actin 2 LREHUAC, T -3- T R I S
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
RZmEPUA. X iR (doublecortin, DCX) /)
% LD Brdu R e EDTIR . CY3 ¥4k
KA Ho IEEFUNR Zh e R =y A
WAL R AR BEAR AR, #5500 HN
GB15003.GB11002.GB11317.GB12051.GB21303.
G1214. G1213,

14 (Y&

RE-3000A RYJied% 25 KA ORISR AL A4 PR
2AF]D; UPK-10T BZAEKAC (IR R R A
A]); BS323S MR (fE[H Sartorius 2 w]);
LGJ-18 BLAVETIML (AL FAJRAE MR R SR A R
AT ZZ-6 BN E EESHAC Ol Z R
HE R AF]D; STI6R B¥A% & Lol Varioskan Flash
WK Z DRelEbR 1 (3£[E Thermo Fisher Scientific
N]D; 2016 BEAEAY)AHL (FEE Leica 27]);
DS-U3 By g %4 (HA Nikon 2] );
Pannoramic250 7Y A (GF P /K L F
ARAT]D; DYY-6C BLHGKACHYR (RN —
J7); 1658001 %Y Mini-ProteanTetra /> 7Y 3 B HH yk A
ChemiDoc S 3¢k 27 KOG BERR 1% 5 48 (36 [ Bio-
Rad A F] ).

2 Gk
2.1 REFGHERNRIFSHINMNRBERZEST
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NRIERPERRTR 3d, FFAE 3 d R NEEATHE 7K

TR S o B aliyd AR 1% K BUE — D RUE L,
B 12 h 4 2 DAL E, & NPT R
Ja, R TR R R, BRI YT
(132 mg/kg) #H. CDB /KA (AEZ5HE 22.0 g/hkg)
ZHF1 CDB B R LB Ar G, mi7fl& (0.159. 0.319
g/kg, BIZEZGE 11.0. 22.0 g/kg) 4. CDB B4R Z
B SO FI AP VT R 0.5%8 H R 47 4k 2 A
0.5%%K 11 ALHE-80 A VRIEATHCH o BRX RRAH A1,
SNBREESE 21d (BER 9: 30~11: 00 I} ip HZEK
P (10 mg/kg) IR, XFREZH ip SRR BE R K
RS 4h (13:30~15:00 i) RL52454H ig AHN 24
Yy, IR ABAYA ig SRR AR B ERK . FEIGEREIF
UIIEE 18~21 RIERMAT NI, 47 J92# ik
SZEHJE 12h, BRI/ BRI 2> 3 MiE, vk G
B R, CHVE WA, ME%#EE-80 C
RIFEH
22 TAZEMR

FHNRAERIHF M 17~21 RIKIRGE
FCATRAT R O Rk IHR: B 10%
FERE KB T/ N R, ESmHl 8 Wk, SR 2
mL. 2R 5K/ BSR4 7R RS R R ALK S min P
/IN BRI T 50 1 P A A B A AT At 1), B
i), @& M R AR/ B R B R AX
hEESEAE L, A EEERE, SkEBEE B
B KT 6cm, IEMN 2 min J5 ML 5 4 min
PN R B TH AR AN BIPIR A (R 8] o )55 1 Jife k3K«
TErE 30 cms ELA% 20 om A [E A 20375 HH 23 0L Ay N
20 cm IRHITE K, WE (24+1) C. KRBT %
MLpY, &M 2 min J5id3KFE)S 4 min P/ SR TEA
SIS IE) . @FEKmEFIMAR: K/ R UE T R
t, FARIE B2 AN ORERERAR (5l
1% BIFEKFNAEE KD, NREEEZEK 24 h Ja ATl
€, LA 3 h WHEZKREFZ OB /K i 128 = B /K
THFEE/SBRTEFEE) M NITFM BRI, @Fr
HE S A SRR R AZIK 24 h, fEH
il MUFE R ER 7 15— E k), 7R i O X S —
FORCIR W) FH 2 B IR AT FRGT ™ R . /N R T )
FERECE AT S A%, SLEIFEA TR, iE3% 5 min
/NI aa e BIE ] (B VBRI, #8315 min
3% 5 min 057,
2.3 ELISA JE#M/NRIME CORT. ACTH X
CRH 7kF

17 REREE G 12 h, B /N ROBRIR AL,
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#E 30 min, 3500 r/min &0 15 min /& 1175, T
—80 CARMELIARAT & - 42 BRI S i B 1500 52 ifn i
CORT. ACTH } CRH /K
2.4 BRRRIEREZRNED CA3 XER/ME

N BRI ZH 238 2 T 4% P2 R+,
BIFYIR (2~3pm), VIR EMBE 2K, A
ZWME 50 CH 1% H RKEE KBRS, FHAE
56 CHEA YLt 25 min; ZWKUEEMFH 70%4
M2 1 min; 95%CBEoM L, B T HEHI AREE,
HAJE K/AMERIRIEW; ToK CEERGEBLK, HH
ZHZREW, JERT R EE . SREECE T R A
OO AT BUE RS, BikPI 2T 40 55
NG, WEERAEAL, BRI X R
£ 35Kk 400 FE B, AT IR
25 REFRNERMNEDEIKEX Brdu F1 DCX
Ri&

INEUAHT 7 d, RRREHLEL 4 J/NE ip Brdu
(50 mg/kg) DAbRid 28 M40, 1 &/d, HiE
W7 . BTN BRI & T 4%% B g+,
BT R (3 um), YIRHRUNES 2K, &R
(pH 6.0) FATHLEEE, PBS (pH 7.4) ¥k s F4H
P, 3% 1% A& E 3 30 min 5, MIA
Brdu %t (1:200). DCX /MEIL (125000 FH
R, PBS B E M 5 Ll =45 (1 2 300D,
W=EPT/NR (124000 ] BEOEZEIRPFE 50 min, PBS
VeV SN DAPL G =W H 10 min, PBS JEk
JEIN B R ZCE KA E 5 min J50d. Hi )G
T A5 U B R OO s R E S, A Indica
labs (Halo v3.0.011.314) {4 s & WL 2 IR 1]
X A2 80, Brdu  DCX BH 41 50 % Brduw/DCX
OB 1 240 P
2.6 Western blotting 1M SN ERRIA

FREUEE T 22129 15 mg, NN 10 f54K 57 1) RIPA

3

ZURREIH, VK EZR 1 h )5, 12 000X g B0 15
min, HU_EEW, BCA MG SR AIREE, IIANE
F_ R R BC e o R RE SR bR
T N - 50 A s Tk e s fi FELYK , % 22 PVDF S, 11
5 F p-GR i (1:1000). GR H#di (1:1000).
SGKI1 %#t (1:1000). p-PI3K %4t (1 :1000).
PI3K %¥t (1 :1000). p-Akt % (1:1000). Akt
Pt (1:1000). p-mTOR 4t (1110000, mTOR
FPr (1210000 p-TrkB R4t (1 : 1000). TrkB %
Pt (1:1000). p-CREB #&$t (1 :1000). CREB %
Pr(1 : 1000).BDNF 4$i(1 : 1000 Synaptophysin
Hpt (1210000, PSD9S Fdi (1 :5000). GAPDH
FaPt (1 22000). B-actin FPt (1 2 2000) B-Tubulin
BT (1120000, 4 CHEHIR . TBST RGN,
B E P (1230000, BEMEEERER AR R 58 ik
8, {£H Image Lab #E UG HT 3 1E 50 #ir 5 K
JE1H.
27 ZITFES

KH SPSS 21.0 it AF i, £
TFRERLIX £s FKow, WA BCRH R, £
YR ZE A EL AR FH L IR 3 07 2200 M, AELIRT P R B AR
FH SNK 7%

3 &£R
3.1 CDB ftfEs Z EEER AL HIAMEENR 1T A FR
=AU

W 1R, SHHRAE, SAHNRER
FEIREE - SRIE K AN Bl (] 223 e K (<
0.001), ®IKIKXLF MR B EHE (P<
0.01), HBE/K Ml 3 5 E K (P<0.00D), THE#H
RIARZE LK (P<0.001), IR N2EFRFRIO S,
PN/ R BRI BRI E R ) R AR B
1T RERREINHREAT J, EREshIE N F%, S5k
PRIERES, DLRAE B G B REAT . Hod, bR

&1 CDB BifR CERARAII AR BV NRITAFMIFEN (X +s,n=10)
Table 1 Effect of CDB ethyl acetate fraction on behavior of depression model mice (X + s, n =10)

7 &/

5 (ke ) BB E)/s BRGNS (/s GRAHKABIN /s KM% SR RIS
oyt — 148.34+19.9 58.5+15.2 70.9+18.4 82.7+14.1 75.14+21.6
it — 73.7+£14.8% 114.5+16.0%# 159.5 422 4% 54.7412.5%#%  187.0134.9%#
IEYT 0.0132 12334112 674+18.2* 145.0433.1 82.4+18.2" 106.14+32.5"
CDB /KEI 22.0 100.6+18.9°  664+17.8" 92.1+£21.4™ 753+16.3" 89.4+29.1"
CDB B2 2. BsiBAr - 11.0 101.7+13.5°  91.8+21.9" 105.4+19.2 7713+12.7* 99.4+21.6"

22.0 1108+17.3"  72.5+14.1" 86.1+19.8" 81.24+17.5" 128.3+36.1"

XA #P<0.05 #P<0.01 *#P<0.001; HRAALILE: "P<0.05 "P<0.01 *"P<0.001, T*E[H

P<0.05 *P<0.01 **P<0.001vscontrol group; “P<0.05 *P<0.01

**P <0.001 vs model group, same as below tables
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IR T 26 525 BT R S el 4 H 3L T P 21 AR
2 B AL =, EADARE A DR 2 —,
AP IR 3 S B K P T i /N AR AT A
TGRS . SHEAHLILE, CDB iR LB
AT #4551 B 2 N 5 3 ) BRUARR e T[] AR 7K i 7
R (P<0.05. 0.01), BIE45% /R 0E RE/amia i
VKB A AR AR (P<<0.05. 0.01), FW
CDB ESIR £ Be AL R AR Y /N R & TR 4T 948
iR ST E A (YA
3.2 CDB B&ER Z fE &8 %t #I AR 4% BY )\ iR M 5
BDNF 7K F K85 CA3 XEK/MREIE T

BDNF AR & &+ & M a s 750 7,
TE G fiten] S8 1 4 48 O A7 S AR ) R v i E
MIhRE. Wik 2. W1 fIR 3 fos, SXIRA TR,
FE R /N B M TE o BDNF JKF B3 L (P<
0.001), #F5 CA3 [XF¥J 4 {553 FB#(P<<0.001),
PR I/MARERE . R, BEw>, HHEAE
AR, PR TTHRIFRFIIAEL, 7 EE, KRR

Xof B e

T

82 B b FE K FAGE AL /N B BDNF 7K R F%, FE51#2
M ITCIIREIE T SR Z . S, CDB
Tt IR £ BB S 7 %771 540 /) BRI BDNF 7K1 i 35
fm (P<<0.05. 0.01), #1h CA3 X V¥ 4 HEEHY
hn (P<<0.05. 0.01), JEK/MAIEIN, FB CDB B
% < WgE A e i@t i g BDNF KF, RIFHE
PR is TS SR E A, BAE A5 CDB /K
R TE R 2 57

& 2 CDB ERR ZERERALXHHIAMEEY/ MR % BDNF 7K
G808 (X +s,n=10)
Table 2 Effect of CDB ethyl acetate fraction on BDNF level

in serum of depression model mice (X + s, n =10)

2H ) 7&E/(g'’kg™!)  BDNF/(ng-mL™)
Xt HE — 650.64+62.47
it — 357.93 £ 54.05%##
T 0.0132  615.67+70.15
CDB /KHI 22.0 589.86 +66.09"*
CDB iR 2. Big i 4r 11.0 554.15+68.22"
22.0 604.71 £52.63"
o3 £ =) & 5‘0 pm
CDB 7K Bl CDB [tz . Fg#f;  CDB EEE ZEaHi0r

11.0 g'kg™! 22.0 g-kg™!

1 CDB B ZEeERXH HIARR AL NRR B D CA3 XEER/MERIZINE (X 250)
Fig. 1 Effect of CDB ethyl acetate fraction on hippocampus CA3 Nissl body of depression model mice (x 250)

%3 CDB B ZAERAIHIARREL RIS CA3 X B
IMEBYEE (X+s,n=4)

Table 3  Effect of CDB ethyl acetate fraction on
hippocampus CA3 Nissl body of depression model mice

(Xts,n=4)

2H 5 Fi &/ (gkg™) T AME
xof — 39.76+4.90
R — 23.12+3.36"#
FPEIT 0.0132 37.43+547"
CDB /KB 22.0 33.54+3.81"
CDB Ft g 2.5 b 11.0 32.99+4.83"
22.0 34.67+£5.91*

3.3 CDB B&ER ZEgER AL xTHIARMER R /N FR M5 HPA
IR TR BB DR M EZ X EERIEN
A

mE 4. B2 Mk 5 fon, SXTIRAE, %

RIZH /N BRI CORT ACTH F CRH /K- &2
T (P<<0.001), #5347 FKBP51. SGK1 X p-
GR/GR EHFIE/KFHEZE i (P<0.001), 7R
TER M ZERMA RIS, KRER L FHERYS GR
4t , FKBPS1 #ll SGK1 %235, Bsh T GR 1)
HH, Bl GR 5 5% 5 F 15U IR 15 240,
1T 3 /N BRI S AP AN R0 R TS R B, i
57 HPA S i, SHAA S, CDB B
PR 2. TG 50 A7 fie 2 25 PR A L35 -F CORT. ACTH Mt
CRH /K (P<<0.05. 0.01), &2 Fifl p-GR/GR 14
J SGKI1 3Rk, ] GR MIZEH (P<0.05.
0.01), X FKBP51 WJRiAF&EAH NEH, R
CDB RfR e AL aed ] GR B FERUE, WE
GR IATIIE M, 203 GR 7 R R 451475, 3k
FEAR HPA R BEVE AL, RAEHBUMAER . &4
HSP90 £ FARIA T W &2
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&4 CDB BiEg Z B BRI 3 HMARE RN R M E & HPA SHINRESRFRHIRNED (X £ s, n=6)

Table 4 Effect of CDB ethyl acetate fraction on HPA axis functional indicators in serum of depression model mice (X £ s, n=6)

A HE/(g kg™ CORT/(ng-mL™") ACTH/(pg-mL™) CRH/(ng-mL™")
X B — 88.311+14.58 15.54+3.25 15.66+4.08
Rt — 151.63 £21.77## 22.86+3.17# 25.87 14,674
T 0.0132 113.78 £29.04* 18.99+4.11* 20.85+3.75™
CDB /KRl 22.0 115.93+26.12* 19.45+3.64" 20.65+4.94*
CDB B4R 2. 5304 11.0 123.11+22.81* 18.84+4.29" 21.60+4.48"

22.0 115.56+28.23"

16.66+3.64" 20.22+3.09"

FKBP51

5.1x10*

SGK1

HSP90

9.0X10*

p-GR

1 9.0x10*

et ——

9.0x 10*

GAPDH

D W D —— —

3.6 X10*

Xof ]

SPEYT CDB /KA  11.0 22.0

CDB iR ZBsE /(g kg ™)

2 CDB BEEZ ZEs AR xHHIARIREY/ R G B X HE R B R B BRAE X & B RIA RIS

Fig. 2 Effect of CDB ethyl acetate fraction on glucocorticoid pathway-related protein expressions in hippocampus region of

depression model mice

5 CCDB BEER Z FeEp xR EL R DR UM R BB X ERREHIEN (X+5,n=4)

Table 5 Effect of CDB ethyl acetate fraction on glucocorticoid pathway-related protein expressions in hippocampus region of

depression model mice (X £ s,n=4)

a5 7E/(g'kg!)  FKPB51/GAPDH SGK1/GAPDH HSP90/GAPDH p-GR/GR
pagicl — 1.00£0.00 1.00£0.00 1.000.00 1.000.00
it — 2.43+0.59"# 3.59+0.64" 1.03+0.26 3.874+0.37"#
FIGIT 0.0132 1.71£0.43" 2.62+041 1.11+0.13 1.88+0.46™
CDB /KBl 22.0 2.1340.50 2.97+0.39 0.93+0.23 2424033
CDB B8 2.l 504 11.0 2234043 2.27+0.58" 0.83+0.17 2.2740.54"
22.0 2.1840.56 2.07+£0.64" 0.82+0.15 1.97+0.43"

3.4 CDB B&ER Z BRI HIERIREL N RIE DX 1
K5 RRMEXERRENZMN

A RARFHER AT R, EMAsY
[ TR R RSP . Wi 3 FIER 6 o, SXiR
HELE, BN BRI S AR Bl X Brdu A DCX FH
PERIA B (P<<0.001), 275 [ 21T 57 1 %8
KA 2 T E0/ B L AR [ X 4 28 4 39 B BT
AERETTIRD, HIPGEEME e, T8 2k
NG TG, SRR LA, CDB BERR 2 g Bl AL
B2 R Brdu FHPERIA (P<0.05), &iflEHE#
et DCX PHMERIE (P<<0.05).

PSD95 Al Synaptophysin 1F A#HZE S Al Bl ]

FEHNI T, TERTAE IO SR AR KNG BA%
i EAAEEER, R RUR A TT A KA
IO, 4 R 7 fox, SATHRAEREL, AR
H/N S X PSD95 J% Synaptophysin £ [ 32141
B> (P<0.001); SR ELE, CDB B &
fig &6 47 fe 8 B 2 E RN Rl S X PSD9S .
Synaptophysin & [ # ik (P<0.05. 0.01), #ZR1g
P SRR I AT 1) /)N B S AR [ X 42 e 3G
FE b, RIS K, CDB BSIR £ B W e
T I 3G N S f AR O B [ R, AT S A A 4K
WRRM T, FS R A TIRERE 1B, HE
RAFPHANHRAE o
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pagi
100 pux

sl

YT

CDB /KB

CDB Bt 2. R B AL
11.0 g'kg™!

CDB RAHE 2. BB AL
22.0 gkg™!

DAPI

depression model mice (x 400)

& 6 CDB BRER ZEERRAIHIARARE /) RGO ik B X
Brdu 1 DCX PAMRIARIFN (X +5,n=3)

Table 6 Effect of CDB ethyl acetate fraction on Brdu and
DCX positive expressions in hippocampus dentate gyrus

region of depression model mice (X +£s,n=3)

DCX
3 CDB Bl CERERALT HIARAREY /)N R I8 DK ] X #0142 TT Brdu #1 DCX PR FRIE
Fig. 3 Effect of CDB ethyl acetate fraction on Brdu and DCX positive expressions in hippocampus dentate gyrus region of

Brdu Merge
Y520 (X 400)

& 7 CDB Bifg Z e AR HIABAREY R B DX PSDY5 Fn
Synaptophysin ZEERAHFN (X +5s,n=4)

Table 7 Effect of CDB ethyl acetate fraction on PSD95 and
Synaptophysin protein expressions in hippocampus region of

depression model mice (X £ s,n=4)

. Fil L/ DCX FHfE  Brdu FH% o i _. PSD95/ Synaptophysin/

LA (ke KiEFRY%  FiEE% AL ARAEKE™) 3 bulin p-ubulin

o} 1 — 386169  8.442.0 S e — 1.00+£0.00  1.00£0.00
LAY — 202437 4.940.5%# iRt — 0.5240.12%# 0.51 £0.09%##
IEYT 0.0132 36.7£74™ 7.8+0.8" T 0.0132 0.8840.14™ 0.871+0.13"
CDB /KR 22.0 341459 7.6+0.6" CDB /KAl 22.0 0.914+0.15" 0.82+0.15*
CDB BSR 2. B8 A 11.0 252+49  6.7+0.5" CDB &1 2. lg#Bh; - 11.0 0.76+0.14*  0.62+0.14*
22.0 314+55"  7.5+0.6 22.0 0.83+0.17 0.79+0.17*

.
Pspoo MR S . RS eSS B 0 35 (DB BEEAZESEBALX VAR RN RIS D
Synaptophysin. (D A S D awep @ 5% 10°  PI3K/AKUmTOR X TrkB/CREB/BDNF 5@
HXERFRIEHIF

prn D S S S <

XHEE S B VT CDB 110 22,0
JKATH CDB BERE LR AR AL/ (g kg ™)
4 CDB B&ER ZEEBRRIXHIERME RN FR B S X PSD95 #1
Synaptophysin & B &RIAHIF M
Fig. 4 Effect of CDB ethyl acetate fraction on PSD95 and

Synaptophysin protein expressions in hippocampus region of

depression model mice

PI3K/Akt/mTOR 15 5 il ## 1y S fili AH 5C B2
) FE WSS, EIACER KB R R K E
YE A, te4h TrkB/CREB/BDNF 15 54 B 7R A& AR iE
Hh 5 W) R Sk AT B i By 2 R A I 48 B Sl
Mo 5. K 8. B 6. K 9 B, HXTHRA L,
AV N RS X p-PI3K/PI3K. p-Akt/Akt. p-
mTOR/mTOR. TrkB/TtkB F1 p-CREB/CREB {Efll
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p-mTOR, — e — —— p— — \2.89><105
mTOR‘“ “ — “ “ ”'289><105

PI3K Fm 85X 107

Akt

6.0 10*

B-actin 4.2X10*

t Fﬁ : ) ST ) , 220
CDB @*@& zzwu/(g kg™
5 CDB B8 ZEEZRAxTHIERE RN/ RIE D X PI3K/Akt/mTOR {5 S8R EHRIAMNEMN

Fig.5 Effect of CDB ethyl acetate fraction on PI3K/Akt/mTOR signaling pathway protein expressions in hippocampus region

of depression model mice

%8 CDB BEER ZER SR xHIAME RN RED PIBK/Akt/mTOR 5 S@BRERRIENEM (X+s,n=4)
Table 8 Effect of CDB ethyl acetate fraction on PI3K/Akt/mTOR signaling pathway protein expressions in hippocampus

region of depression model mice (X +s,n=4)

2H ) FlE/(gkg™) p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR
ot HE 1.00£0.00 1.00£0.00 1.00£0.00
T 0.514-0.11%# 0.4540.12## 0.494-0.07##
TG 0.0132 0.9240.14* 0.9540.11" 0.8740.15"
CDB 7K Bl 22.0 0.9740.12* 1.0140.19* 0.8240.12"
CDB B2 2. B8 3041 11.0 0.86+0.15" 0.91+0.16" 0.79+0.12*
22.0 0.9640.14" 0.8940.18" 0.8610.14"
pTie [ . . — “ | 1axao
1.4X10°
TrkB
9.0X10*
p-CREB 4.3X10%
CREB
BDNF
carpit | — “ i — | 36101

i HR i) P8YT  CDB/KHIME 110 22.0

CDB iR LBz (g kg ™)
6 CDB Eiiig 2 BEER A HIH01E Y/ N iR 3§ X TrkB/CREB/BDNF {5 5@ B & B RIERIFM0
Fig. 6 Effect of CDB ethyl acetate fraction on TrkB/CREB/BDNF signaling pathway protein expressions in hippocampus

region of depression model mice

&9 CDB Bifg Z B BRI xS 4R 22\ FR 78 D TrkB/CREB/BDNF {55 BIRERRIZHIFM (X+s,n=4)
Table 9 Effect of CDB ethyl acetate fraction on TrkB/CREB/BDNF signaling pathway protein expressions in hippocampus

region of depression model mice (X +£s,n=4)

2H 5 HE/ (g kg™ p-TrkB/TrkB p-CREB/CREB BDNF/GAPDH
o e — 1.00+0.00 1.00+0.00 1.00+0.00
it — 0.54+0.12%# 0.43+0.15%# 0.57+0.10%#
FPEIT 0.013 2 0.98+0.16" 0.98+0.15" 1.024+0.17*
CDB /KBl 22.0 0.94+0.17" 0.95+0.17" 1.01+0.19*
CDB [ 2.5 B 11.0 0.88+0.16" 0.93+0.16" 0.84+0.13"
22.0 0.99+0.13" 1.03+0.14" 0.77+0.14"
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BDNF Z& [ 3RiA K BB (P<<0.00D), $/R
16 18 PE Hh ZE oK A 00 R B AT i S X
PI3K/Akt/mTOR i# ¥l TrkB/CREB/BDNF &,
MOT BB R me HOR U R fik 28 5 PSD9S .
Synaptophysin /% BDNF [1)3%ik, i3 ifij 520 5 4
KA. GEMA LR, CDB BERR L EEHEA7 AL s i 2
0 p-PI3K/PI3K. p-Akt/Akt. p-mTOR/mTOR. p-
TrkB/TrkB Al p-CREB/CREB {# P\ 2 BDNF £ 1%
15 (P<<0.05.0.01), I X PUEAL /N PI3K/Akt/
mTOR Al TrkB/CREB/BDNF 3 #3111 /E Fl » AT
I AmAR O EE RIS, RS AR, TR
Znl I, RIEHPHER .
3.6 CDB BiE& ZESEMIn IR ER Y HPA Fh-18
A 2B KBRS ML AR X M A

%1 CDB W42 S BaER A% HPA Hli/GR LA LA
LAY PEAR SRR Y A AR, IR ek
R 2 Jr I REMIMRR PR IE1T T Pearson FHICME
T, FEEET AR RE E T HPA Hli-phasnl 9

5 BDNF

Synaptophysin

CRH ACTH CORT

PSD95
-0.8

p-GR/GR SGK1

PESRR ML OSHEAERE . il 7 Fos, HPA Fily/
GR VLR v SBPERHOC TR bR R3S 2 RO, AHOK
PERFIIN T 0~—1. b, p-GR/GR fHAIL T GR
IR KT, 5% BDNF. Brdu A%, 5
BDNF A Synaptophysin #ik 2 & 2 [ #1AH ¢, AHK
PERH3/NT-0.73. 1A, CORT 5 & Hiphszn] ¥
PEFE bR 3 A B A G, FHOCHE R BN T
—0.68, K F /KT CORT 7L 55 &8 v] B4 75
MR REZWEH, i CORT X Brdu #l
Synaptophysin [ 7 AH M5 58, $27% CORT {E§2 M
T Ty 28 70 488 B e SR T IS ()45 5 B S ThI A
F %% . 1fiG BDNF #lig 5 Brdu FHYE% 5 HPA i
IhfeFads & p-GR/GR 3 FLA B 1 e, R I
5 S S L FEK AR T AR AR A (fLj% ' BDNF
ISP IR 22 TER AR R I SZ 2040, 3% BDNF Afff
FI WA R Bl Th 5 75 1) B R FR . SGK 1 5 FKBP51
T LAY rp 5 g 28 ] BE M OGBS, {UE FKBPS1
L5 PSD95 2 ILAR I AR K R .

0

-1.0
FKBP51

7 CDB B&lZ ZEREPIAT HPA Hi-10 22 T 2B 1 KB ML I AR X MERB A AR B

Fig. 7 Correlation matrix heat map of CDB ethyl acetate fraction exert HPA axis-neuroplasticity associated regulatory

mechanisms
4 itig

TH 1E B ST AR AE F A5 2 & TS 56 Bt FLE
52, HAEWRPRRL A At BoA 2597 24117, CDB 1k
IEREBRE TR, AR HAE 22.0 g/kg
(HEZ5E) FIE T REIEIT AT 5-HT1a/5-HTaa 24T
{7, 3% BDNF/TrkB/CREB 382 K #i HPA i) f

FURSEARIAR, BEIH] CUMS BRI AR
1708, RS ERE AT 2 TR A e,
ASHIT 5T LA I A ok AN TR £ MM o FE AR G R 15
('] CDB MR £ ERHR AL B FE0 RIT & ST s i F
WHge, BE#E—H124E CDB HIHTIARY) B IR 1
HIRANHIAE LA o
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1814 CORT Hll I RE BN ARAE £ #4854 HPA
Bl T e R 2L TORE R BRARAE DS, RETS S B AR
HIASFEAT N, A2 H BT HUIIAR 25 I AR Z AL BF 5
s PR 2 — 001, Hoep N T4 i) B i 2%
li] Ji b FE K AS DA% )12 BT SATAE 30 420 A 28 1
FHRO21, RAFF ip HIZEKFA (10 mg/kg) 21d fE
R SRR /N B IR K I B A =R AT iRiE
EUKARIG R A B (A ZE 4G e I X Hp At 3 B 1) sk
> K H A 10 B I b e AR ARG & — &R
FIAIARFEAT . BEAb, TR R BRI R I35 BDNF
KFRE TR, #YS CA3 XA TT 8 K/MEVEME
TH 9%, R B ML ZEKAA JIlE T f5F BDNF Dj6g ~ i,
SRR T P RGBSR . Sl mT ¥
PEZ AR 5P VT IE R ARML, CDB BEER £ B AL
MR AL/ N R LS BDNF 7K, o
CA3 XA TTHISE A TIRE, AT 22 AR 11 Hh FE K
Fa 5 | 2 M HARREAT A, CDB ZKEIF] (22.0 g/kg)
UL IR HTAmAR IR

GR #& CORT [ ZEAM Ak, 75K 5310
72, R TER HPA Bl S I 11 1 B B o 1o R
%S GR 454)5, FKBP51 M HSP9O-7i5 H &
RS, 123 GR . MR )G, GR A %
50 B R R No g A, DA A ) % A
EFE MR RIAP, EEELT, GR AMZES b
W FKBP51 [{1361%, FKBP51 #1)5ft 5 HSP9O )
5] LA GR (9GP, 521 Bh U R IE R 3 T 4k
IR OB 7 R ER AR P AT #7P X CORT
ST RIS, GR 5B U st i 5
Jfir, 2BUR X GR AKCERI/ER ) RE, B 32 A4
L4, 51BN HPA Rl g g 4. thAh, SGK1
YEN GR #7211 “ FiE” Hlil, 575 GR I
. WK, GR NF1 SGKI1 FIAH et —
SR 22 FFRYRFE S211 ALY GR BEER L, Mimi it
FILERF T GR ¥ 5 A02520), AR 7eeh, AN R
A7) p-GR/GR {li. FKBP51. SGKI1 EHFIA
B LA, $OREEHEHEERMERE T, Bah T
GR M, SR DN LR E S0
R AL, i R HPA ST e i B etk
FAF MIFH CORT. ACTH LA K CRH KV F
CDB il 2. 18 A ) 26 B e S50 35 A AR AR 70 /) L i
5 p-GR/GR f . SGK1 FIA/KF-HIEH, % FKBP51
WOEAH NEBS, JEEMAE /N R IME CORT.
ACTH H1 CRH & . HSP90 5 [ #E A4 A 2,

HeM 5 HAE A —F 2 ThRe D T8, HiRFIAT %
Fherpo, sem =R 2 A K.

W RAE R INIA 2 R — 85, A pf
2 RGE PG RN EERNIX, & KR
GR RIS R 2236 5, & HPA 3 = 7 1 1 FP A,
DR B 2% 5 52 31 e ) AR sz 7], KR EdR 3R
B, SOVARIE 5 RS AR R 1R B A7 A s B 25 1)
5 Dhfe i 2829, g 5 X AR AR A A 2 T
MR R, A STIE A SIS BALEE . R A2 )
TERBOLL R AR i A a2 u i . S 5T
e, RFEMEIm EEXEB. HiRE, HPA
R IRAS TS, T /A0 40 B3 58 AN /8 o A AE
FRFERIOL T X H AR TOhR SV RIE D, PR
ALOEE P A 0 KRR 3G 9 ( long-term
potentiation, LTP) & 14 7o i [F] 52 i AAH B A
KA RO G, 72 55 5 ik ] 98 1t/ 5 fi % 356 A
SR BB B FRR, TEHDACAE PP mT S PR
v B EE AL . Synaptophysin I PSD95 434
T S i iy PR 2 ik f S, B S R A 42
TGS, D YERE S N LTP ik F203. AR 7,
BEAL /NGRS PR (A1 X Brdu A DCX FHPER Ak
/b, 35 Synaptophysin A PSD95 FKiA N, 53
BRIRESE WG, UESE T8 M ZE KA I T 3 5
Y AR 2 ORI 2 T 20 B BE B S0 AL RE 77 R PR D435,
CDB [ & < Ws & 7 fg #2 & B 28 /N Rl 5
Synaptophysin. PSD95 IRk R, —EMREE g
INZYIRE IR T VB, AT PN BRI HIAR RE
118, RPZYEEEL LY E R ZIEDINAR
YEH

TrkB/CREB/BDNF i I 42 /1 3 5 fiih 45 ¥4 F1 1)
AL 2 ML A 2 —B61, BDNF F 5 s i T
CREB I3, 1% FHTE LTP AIZE fi n] #94 rp ok 4%
KEEVEFHBT, BHAERM, 752 M8 M RO T
TrkB/CREB/BDNF i % 1) Ty 5 35 H BA [5] £ FE (1)
TN URBS, o4 n] B A7 F52 0 . BDNF 55 TrkB
R MRS G 5 2W0n N2 SRR SRk, 25
PETTAK . R AR SR nT IR MR TS B,
H PIBK/Akt #2155 & sod kg2 —,
Akt I BERR AV REAE IR RAESE b it BDNF/TrkB {5 5
TE PR PI3K/AKt S 4H Al P 8 (1 22 SR/ 75 S R L
B S —, ENFE2MAEKRETRAzAFENR
WE5E 7 T 2 O E I, R, R EIREF PIBK
ST, M ThRef X Ak FE
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DRI B 1) /N BROR I AR 5 F B/, B Akt 76
WX FHZE RG24 R A A AR 4, mTOR fEH
— PP IR P 2 R I B R, 2 PIBK/Akt R
MEZENNEH, BHS5EARG B3
P 22 Fh 40 M A5 51450, mTOR ST BE I fe 22
VAR G (1 40 P BRI, BT 385 oo £ 4 i 3
FEAb, FLEEXSIN LTP AR A RIRIE, M4
AT T T ARARAE 2400, AR T, BN R
W 5 ¥ A7 PI3BK/AktmTOR 3@ #% 5 TrkB/CREB/
BDNF i % 45) S BLAM R L, CDB BEER .08 #A
S EARPUER, R bLRmEKEARIEE, R
AN AT BB, (R KA, NIRRT
AVER

WEFRRM, BE TR BER I GR 5 TrkB £
YA P I B AR BAE AT, %F BDNF Rii#E 51% 5
PO A AERE P A A I 20, T PI3K B0 X1 BDNF
I ITEN I TS L P 0 S 3 S A bt 54
1) 20 R AR B S5 gk /KT T v e 3 U T Mo 4 i
o GRs (>, Il PIBK/AK 15 Sl Mk 5=
TFRARFF (adenosine triphosphate, ATP) [JREH4S];
PR 1) Akt (5 5% S RTINS, B4k

@
=k 2@
\\}? P [ 'L
Ny . 21 _..-% CORT

DR e K
@@ Gkt Ak

L5

GR ¢
! FKBPS51
PN FKBP51
N ; p-G
CRH GRE
[l ; : K <
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HPAi A
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o
N\

CDBFi; % £ 1

FZATEI
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fhes R .
DE —

SGK1
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T

— o

K [K-F-2 (fibroblast growth factor-2, FGF-2) Hl¥#
A+ CREB S 2252 2IFRE|, %7~ CREB A
YER PIBK/AKt U80S R4, 1 IR iff 7 3% B B e
[l % . GR 1 BDNF Z [HfA{EE R E L, A
WF 70 FE TR AN RSt HPA Jh L # il S PE T AEAR
FAEFRIR P SME S AT T RAS R PR, — e %
JE BB T HPA il 28 ] PR SCIC IR #E ML)
CORT 5ifg g n] YL X Febn 2 8], K p-
GR/GR {8 51135 /#F % BDNF /K2 ] 3 5.2 1t
ENERTP S

2% I, CDB B R e AL e e 12 41 4 DEX
75 AR RSN B AR AEAT N, (R3S CA3
X Jé /A B 3D GR 1 EE R ER L AT GR
FHOGER 1 ()3 BEWOE AN TR A /N B HPA Al
A REROE, RN D AR B XSG 5E . IT RS RIBE
YA Ebf, KB e B R ARIER, 1EH
KR¥EHES A TrkB/CREB/BDNF i % #l1 PI3K/
Akt/mTOR @, {23k i RAFHICE HFRIAF K,
S AIHE] HPA Fih (1) FCRERE 3k o 22 m] SR (1 1
R (B8, NIEIEHER T 2t IRt T 24
AR

CDBF % .15
A

R —— S

— iRl

MABFEAT N

8 CDB B&lg Z BE AR AL X HIABAREY /N B, HPA Bi-442 AT 2844 KX VRIE ALY

Fig. 8 Mechanism of regulation of HPA axis-neuroplasticity association in depression model mice by CDB ethyl acetate
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