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[ Abstract |
kinases (PI3K)/protein kinase B (Akt)/glycogen synthase kinase 38 (GSK3B)/B-catenin signaling pathway of

Objective: To study the effect of Chaihu Jia Longgu Mulitang on phosphatidylinositol-3-

hippocampus in rats with depression. Method: A total of 120 SD rats were randomly divided into normal group,
model group, and low, middle and high-dose Chaihu Jia Longgu Mulitang groups(3.25,6.5,13 g-kg"), and
fluoxetine group, with 20 rats in each group. Except normal group, the depression model was prepared through
chronic unpredictable mild stimulation (CUMS). The normal group and the model group were given normal
saline with 6.5 g-kg"' by gavage. Chaihu Jia Longgu Mulitang groups were intragastrically given corresponding
herbal drugs 3.75,6.5,13 g-kg"', while fluoxetine group was intragastrically given fluoxetine 10 mg-kg" for 21
days, once a day. Then the depressive behaviors of rats were observed by sucrose preference test (SPT) and
forced swimming test (FST). Western blot was used to detect the protein expressions of PI3K, Akt, GSK33 and
phosphorylation level. Result: Compared with normal group, the sucrose preference index was decreased
significantly, while the immobility time in FST was increased significantly (P<0.01), the protein expressions of
PI3K, p-PI3K pl110, p-PI3K p85 were decreased significantly (P<0.01) , and expressions of Akt, p-Akt
Thr308, p-Akt Serd73, p-GSK3B Ser9 and B-catenin were decreased significantly (P<0.01), while the level of
GSK3pB, p-GSK3B Tyr216 were increased significantly in model group(P<0.05, P<0.01). Compared with model
group, Chaihu Jia Longgu Mulitang could increase sucrose preference index and decrease the immobility time in
FST(P<0.01), the protein expressions of PI3K p110 and PI3K p85 was increased significantly (P<0.01), levels
of Akt Thr308, Akt Serd73, p-GSK3B Ser9, B-catenin were increased significantly (P<0.01), whereas levels of
GSK3pB, and GSK3pB Tyr216 were decreased significantly. Conclusion: Chaihu Jia Longgu Mulitang could
increase protein expression and activity of PI3K in rat hippocampus, activate Akt, inhibit GSK3p kinase activity
and prevent B-catenin from degradation, so as to increase PI3K/Akt pathway activity in rat hippocampus, and
protect hippocampal neurons.

[Key words]
(CUMS); phosphoinositide 3-kinase(PI3K); glycogen synthase kinase 38 (GSK38); signaling pathway

depression; Chaihu Jia Longgu Mulitang; chronic unpredictable mild stimulation
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iE 5 NO.41000100004370, 17 B} 4 7= & #% IE 5
SCXK ( # )2015-0005. =256 3h ¥ 4 A % vl 3 5
SYXK (14 )2015-0005, Z& 0] R 1 2 25 K22 5L 5 B 4
e H 25 023 W A%, 1% S0 5 Bl ) 40 B A A o A S
DWLL2017010032.
1.2 2 BGXR) SeH 0 e B 4 W5 7 2H R - I S
12g, W B45g, BT 45g,HF45¢g, NS FH45¢g,
R (Z ) 45 g, K545 g, T FH 6 g(Bk), K
6 g, 45 4.5 g(VLII R VL2 A7 BRA &, 4543 5
18051111, 17121671, 18081431, 18021811,
1701120,18020081,18041411,18032321,18061591,
1702189) ; #h W2 VG 1T (¥ B ALk A R A A, A%
20 mg, ftt*5-720170022) ; G b K B Akt 5 vg BE T4
BRAR i A AL (HRP) bR 1L 2F B e — Pl S e BR IR
H (Ig)G( 3 [# Cell Signaling Technology 23 7 , #t &
A3 50 h 4691, 112586) ; H it K B p-PI3K pl10a £ 58
R —H0 , B it K B p-PI3K p85 B v R IA , fudii B
p-Akt pThr308 5 5 B P11 , %1 K Bl p-Akt Serd73
BT PR, St K B p-GSK3B Tyr216 £ i [ Bt
&, S i KB p-GSK3 Ser9 £ 7 B4 44 (2 [E Sigma-
Aldrich 24 w] , it 5 43 Jill 2 09841, 05212, P3862,
SAB4504331, AB4503763, MABN2443) ; % 3t K il
Akt, GSK3B £ i B $1T & ( 35 [ Signalway Antibody
OIS 4 0 R 21054, 21002) 5 bt K R B-
catenin Z {& (# = R AEYHE A, #L5 AC106) ; i
K RLCH I -3- W R I S (GAPDH) B 5E [ T 4K
( 3% [H Immuno Way A ] , #it 5 B4501) ; RIPA %4 fi#
W, BCA # & w ik M & , B 4 W Y 2 (it Maker,
ECL # & il 7] & (bl g 3 2B Wy B A R
A, it 5 4 W 8 WB0101, WB0125, WB0173,
WB2164) ; H Al 357 ¥4 p 0] g o s 2 K 2 v [ 25 R
Bt
1.3 U g  DU640 R 28 4h 4y o6 O it (3£ [E
Beckman /23 7] ) ; TGL16A A & 20 & ik B 0 WL (42 15
BT A AT FR 22 7)) s D37520 2 65 30w Ve VR S
O HL( € [ Thermo 23 7] ) 5 1575 &l 4 [ 3l i #5 Pk
PL(EEA R 7 ) ; DYCZ-24DN R IE B Pk Al %
B AL (AL HON— AR T ) 55200 k27 KO LR & 5¢
( FigREERIH AR 7)) s Powerwave XS Bl K 49
Fii T A5 1L ( € [¥ BioTek 24 7] ) ; HDRCX610E/BC #!
BEHL(H A SONY 247l ) .
2 Fik
2.1 BEHIA O H 55 S RROCER 1]
CUMS AR KBRS AL . o W 3K Y SD K BRUAE By
. 14 .

W 3% 7 dJE, BEALGE B 20 HAE A IE R 4. X F 4l
AN AR R A B AR R AU 19K . 4% 100 HH F &
L, 45252 CUMS #0455 78 61 25 119 8 ol by 80 384 - Dk
K iE Uk (4 °C .5 min) ; @ W% #OR (B K
200 mL,24 h) ;@%E/K (24 h) ;@A (24 h); O BEK
i8] (12/12 h) ; @ 4K U# 9k (40 °C, 5 min) ; D HL
JEJE (0.9 mA, 15 s/ ,41K) ;@K E(HEM 1 em,
1 min). B RFEHLL T —F0 BRGNS, HiELL2 dAN
A B[R] — T 0 9, A R BROAS AT L 3R Y
Az LB A L e 3R, e R AL R B 42 d. FISE 22
K S 5 AR 100 KK BEEL > BRI 45560
I e B R AR b R A RUPE T 4, R 20
Hoo 5522 RIFIG S50 e B 4 W5 i A% s i) i
4o B HE B (ig) 48 WA n e B 4t W5 4 3.25, 6.5,
13 g-kg' (I FTAEBEER /K 3 mL)  IE W A FIBL R 4 g
SRR A R K T T 410K Eh R R PE T 1Ok
(20 mg) ¥ f# T 4 B L K 3 mL, ig £ W2 9 75 7T
10 mg-kg""'o KA B 1k/d, 221 d.

2.2 AT R A 20 B, TSR AT, R
21d, 452521 A4 347 L IRAT R 2E kil

2.2.1 MKMW EFSLH (SPT) S 56 1 743 hy3d 17 B
BERNIE 350 56 By B < 35 0 B BE e 45 T KB 20 1% 1
WEVS I, 24 e B e rb LI 1% T A 0 O 48k Ay 4l v
K, B IS Y 24 horb AR BE 12 h S R 1 R OK O 0 DL R
B, R BROGTER K A, B 1 O -, 35 7 B B 45 o 4 4%
K24 h, #FAERXTE, 46T REEY, UK
(200 mL) A1 13 1% JEE B 7K (200 mL) , 4 F& 12 h i
e 1 WK A7 B, 24 h 5 2 A 04 7K ORI R RV T
T S30BE 7K A G- 258 =5 7K I FE Bt (mL ) JE VR IR I FE i
(mL)x100%.,

2.2.2 SR SCH (FST) K E F/KE N
25 °C, /K ¥ 30 cm 1Y 52 55 45 #% (5 30 cm, H 12
10 cm) H1, fdf AT Ry 2% W0 23 BF &R 40, R AR K
5 min P 1 AN B [

23 WM HHMES RRGZ15h)5, BH%
HU10 HR B, I 10% 7K £ G0 T Vs W T IR 7, O Sk
UG, A6 pK L T8 43 B PV T 41 2 P A
WY 1.5 mL URAEE T, A TR R TR AR AR
£ 80 °C KA L& A7 FF I, A T 85 11 G 9% BD v
(Western blot) &l . 45 2H ) 4y 10 H K R 2 4K Py
W2 R E, TS EME .

2.4 Western blot £ | #iF & 41 41 rp PI3K, p-PI3K
pl10, p-PI3K p85, AKt, p-AKt Thr308, p-AKt
Ser473, GSK38, p-GSK3B Ser9, p-GSK33 Tyr216
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F1 B-catenin FiE/KF PA-80 °Cuk A B IF 55 B K
WG DA AP, B InA&EEH
Tt 00 1) 700 R T e 0 ) R0 100 R P A TR TS A A
4°C,12 000 r-min" & .0> 15 min, B 3 , 2 B ZH 41
SV, I BCA R &l 2 1 & i . B CTRE S it
17 H, 7k (SDS-PAGE) Fll Western blot 25 [ #£ i il A
5xLoading Buffer, 75 [1 748 ¥4 10 min, ¥ #1 5 [ FE, 1
A 80V, 1 h, /r B 120 V, 1 h, E (HHL ik . HLIK
Ji T A B B R R VB, bR ic A7 b, PVDF
283 BTG R 2 min J5 KUKF N B BB, B8 4R -
S -PVDF U840, FIK A & T 4 °CUKOKIR &

W A (BB IEM (£0),180 VHLYK 2 h, ¥ & H
R IRL 4k KB (PVDF) |-, L PVDF ik A 5%
Ji G W3k TBST 2% vhif v, SR FE R B I 2 he HH
TBST % 1 £ 5 9 PVDF I, % PVDF I A
TBST i B 09 — Pt % W B, — $t 4k 4 51 o PIBK
(1: 1 000) , p-PI3K pl10 (1: 500) , p-PI3K p85
(1:500) , AKt(1: 1 000) , p-AKt Thr308 (1: 500) ,
p-AKt Ser473(1:500) , GSK3B(1:1 000) , p-GSK3

R EHMAESHEZMBRREKERENZIE (I+5,0=20)

Ser9 (1: 1 000) , p-GSK38 Tyr216 (1: 1 000) ,
B-catenin(1:500), GAPDH(1:500),4 °CHF & i 1% ,
JH TBST YEME 3 ¥k, 5 min/ik . JH TBST Fis B —Hi
WA PVDF I, = IR0 & 90 (BUR o /L) i
FRICH) — )2 h, JH TBST BEME 47,5 min/¥k . ECL
fh2f KOG BEOG  5 , GAPDH N N2, Image J K114
S HT A 58 1 20 BT Western blot 4% 4541 BY MK B (A .
2.5 it abs NS SPSS 25.0 4t it 4k
i, BOHE SR x£5 R, L) FLHCR F O 2240 W, LA
P<0.05 N ZFAGIFE L,

3 &R

3.1 XHAR K ERAPARAT y 4 5 e

3.1 XA R BUBE K TH FE A SE I 3 AT A%
2R BB K R 4 TG B 2 M 25 55 o N BE Y 28 1 R JT
ISR B, RA 21 K, 5 IEH 41 L, CUMS #4
RYZH K BUOWE K D 4 i 35 F B (P<0.01) , 2 7 A 0 3
HIGEi 2 . 42521 d, SER A A, Se il e
B A5 P RGR R SRE TT ABE K R T
FZIFE(P<0.01), W1,

Table 1 Effect of Chaihu Jia Longgu Mulitang on sucrose preference test (SPT) of depression rats (x+s,1n=20) %
Ei]| ik /g - kg! ST wi21d #eh21d
EH - 27.18+3.17 26.02+4.02 28.25+3.73
R - 26.53+3.88 15.56+3.36% 17.59+3.48%
LW e B 4 Wi 3.25 25.72+4.11 15.74+3.28 25.19+3.47%
6.5 25.12+4.13 16.26+3.47 25.34+3.79%
13 25.67+3.58 15.46+4.34 26.79+3.52%
WETT 0.01 26.48+3.46 15.5243.71 27.23+3.29%

S IE 4L 1 P<0.05,2P<0.01; 5 BRI 4 P<0.05,4 P<0.01 (% 2~5[F]) o

3.2 X VAR KBRS A T DK IR A) A S WA 5k R i
2 AR B 30 i Dk AR Sl I (8] 22 S B B ae e B
Mo EFR21 d 5, 5 IEH 2 B, 1A R B o
16 U7 DK AN B ) 3 S K (P<0.01) , 25 A R E S

TR S 402521 d, SRCRVE LA, S A N e B 4t
W v vh v a2 RV VT A R R B 38 T Tk RS B
) ) 42 3 45 (P<0.01) , 2 R H B EFH 58 L.
W2,

&2 SEHIME B H YR X IIER K R RIE Bk R B B E B R (Rxs,n=20)

Table 2 Effect of Chaihu Jia Longgu Mulitang on forced swimming test result of depression rats in each group of rats (x+s,n=20) s

4157 F /g kg! S B i k21 d %2521d
IEH - 20.26+3.25 22.46+3.71 29.27+4.25

8 - 19.65+4.47 42.52+3 .45 40.55+3.412
SEER N e H AL 45 3.25 18.87+4.43 40.98+3.27 37.86+3.36

6.5 19.47+4.24 41.2243.35 33.21+5.00

13 19.78+4.13 40.72+3.11 31.34+3.42%

FGTT 0.01 18.74+4.26 41.01+3.34 30.25+3.879

.15.



526 B4 23 W) HEXBAFZRS Vol. 26,No. 23
2020412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020

3.2 X AR KRR 41 21 PI3K, p-PI3K pllo0,
p-PI3K p85, Akt, p-Akt Thr308, p-Akt Serd73,
GSK3B, p-GSK3B Ser9, p-GSK3B Tyr216 i
B-catenin & [ 2 35 1Y 52 1

3.2.1 PRSI BRI T ) 41 41 PI3K ik M HL
PERYSZ 5 IE R A LA, BEAYZH PI3K A A I KF
g AR (P<0.01) ,p-PI3K p110, p-PI3K p85 7K -
Y 2 AR (P<0.01) . SBEAIAL LA, S8 hn e &
Mwpg s A RV R R S 48
PI3K 5 14, p-PI3K pl110 1 p-PI3K p85 W % 7 1
JKAF 5 2 T (P<0.01) . WLEI 1,33,

3.2.2 XFAAR K B S 41 40 Akt 363k S HE M B 52
W 5 IE R4 R R A Akt BB K B
[ A% (P<0.01) , p-Akt Thr308, p-Akt Ser473 /K - 13
B E AR (P<0.01) . S EIRI A g, S8l in e i 4
Wiz R AL R TT 40 S 2P Akt R
KA, 25 %I04 it 5 & L, p-Akt Thr308 il p-Akt
Serd73 K-F-3 1 3 FHiE (P<0.01) . WL 1,383,
323 XF AR K B D 4 4 GSK3B TE T M
B -catenin R ik K V- (520 5 IEH 4 LR B A
GSK3pB, p-GSK3B Tyr216 W & 7} & (P<0.05, P<
0.01) , p-GSK3p Ser9, B-catenin /K V- i 3 [ Ik (P<
0.01). SHRIAYL LA, S8 e B 4145 3% v s )

a2l RPN T 4 S 4 21 GSK3B B R L, p-GSK3
Tyr216 7K F- i 3 W A (P<0.01) , p-GSK3 Ser9 /K F-
i F JF 5, B-catenin K °F i 3 M = (P<0.01) . {H
p-GSK3 Tyr216 /K-F- 5 H R [ 2% L ge it &
Mo WHE1, %4
4 Tt

O FE AL - /0 B K UE I35 70 B 328 UE R )
107 4 1“1 %2 )\ JLH R 2, B3l 5, /N R R
VBT, — B R AT S e B R
2o TSN e G v R W Se R A B
K HEE NS EEE RS R KE R
B (P B L 205 2 AN ) A, M Il IR 3R 97
PR BH B G 22 e 7t Dy b S AR 2
IR EAT WG B Z AR B A S S AT, 8 P
Ik T o BT KB B S TS 0 BH BH B 22 AR
NS R AR R 25 IR E AR Ll KRB
KB AR AR @ R MR A, Bl =R, 54
B AT, 25 SO M Z M e AW rEE A
¥ 2, L T E R E PRSP . O
i 24 FE R IR, Tk et , 3 2 T i 1 L E B i
Mgk =R T DM 22 ol BRI PR R OR T
TARSE IR YT . ARSIl & CUMS B 21 d, 5
TE R A P A, B Y 2 R BROME K R 4 R R R E

K3 LHNMEBHIFBZNMBAREIAAPBKIAEZEAREZREFENZIE (F£5,1=10)

Table 3 Effect of Chaihu Jia Longgu Mulitang on expression and activity of PI3K and Akt in hippocampus of depression rats (x+s,n=10)

213 ) bk PI3K p-PI3K p110 p-PI3K p8&5 Akt p-Akt Thr308 p-Akt Serd73

/g-kg! /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH

I - 1.05+0.08 1.01+0.03 0.99+0.05 1.08+0.12 1.01+£0.01 1.00+0.03
HE - 0.47+0.14 0.23+0.022 0.24+0.06> 0.87+0.07> 0.46+0.022 0.41+0.012
SN e B W5 3.25 0.50+0.11 0.24+0.02 0.25+0.04 0.83+0.04 0.48+0.02 0.67+0.01%
6.5 0.88+0.11% 0.36+0.039 0.54+0.029 0.85+0.08 0.77+0.029 0.78+0.03%
13 0.91+0.129 0.38+0.029 0.57+0.03% 0.880.06 0.79+0.03 0.92+0.03%
FAPGTT 0.01 0.95+0.219 0.39+0.11% 0.47+0.029 0.90+0.12 0.80+0.029 0.81+0.029

R4 LEWMMEBHEEZ MK RIEDHR GSK3IBFE R B-catenin /K FHI R (X=s5,n=10)
Table 4 Effect of Chaihu Jia Longgu Mulitang on activity of GSK38 and level of B -catenin protein expression in hippocampus of

depression rats (x+s,n=10)

13 7l i GSK3p8 p-GSK3p Ser9 p-GSK38 Tyr216 B-catenin
ZH 7
! /g kg /GAPDH /GAPDH /GAPDH /GAPDH
IEH - 0.98+0.07 0.9240.02 0.41+0.02 1.11£0.01
LT - 1.98+0.122 0.26+0.012 1.23+0.03V 0.41+0.04%
S e B H 5 3.25 1.79+0.13 0.41+0.02% 1.21+0.02 0.44+0.02
6.5 1.12+0.159 0.79+0.04% 0.65+0.04% 0.98+0.12%
13 1.01£0.139 0.87+0.03% 0.63+0.03% 0.99+0.114
WIEIT 0.01 1.21£0.11% 0.52+0.049 0.75+0.019 0.81+0.149
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