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Effect of Jiawei Wendan Decoction on CaMK Signaling Pathway in the Hippocampus of Depression Model Rats
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ABSTRACT Objective To observe the effect of Jiawei Wendan Decoction (Supplemented Gallbladder-Warming Decoction) on
calmodulin-dependent protein kinase (CaMK) signaling pathway in the hippocampus of depression model rats. Methods The
rat models were established with unpredictable chronic stress and isolation-induced depression. Then 128 models were random~
ized into blank group, model group, Chinese medication group and western medication group, with 32 in each. The Chinese
medication group and western medication group was given 12g/(kg « d) of Jiawei Wendan Decoction and 1. 8mg/(kg « d) of
fluoxetine through gastric feeding respectively. Both the model group and blank group were given 2ml/ (kg * d) of normal saline
through gastric feeding. The administration lasted for 28 days. On the 7th, 14th, 21st and 28th day, the protein expression of
N-methyl-D-aspartate receptor 1 (NMDA-NR1) , calmodulin (CaM) and CaMK || in the hippocampus of rat models were tested
with Western-Blot technique. Results There was no statistical significance in the protein expression of NMDA-NR1, CaM and
CaMK ][ among groups on the 7th and 14th day of administration (P>>0. 05). On the 21st and 28th day, the protein expression
of NMDA-NR1, CaM and CaMK || increased significantly in the model group as compared with the blank group (P<C0. 01).
The protein expression of NMDA-NR1, CaM and CaMK ][ decreased significantly in the two medication groups as compared
with the model group (P<C0. 05 or P<C0. 01). The difference between two medication groups was not statistically significant at
the same time period (P>>0. 05). Conclusion Jiawei Wendan Decoction has an antidepressant effect by inhibiting the activity
of CaMK signaling pathway.

Keywords Jiawei Wendan Decoction (supplemented Gallbladder-Warming Decoction) ; depression; rat; hippocampus; calmod-

ulin-dependent protein kinase signaling pathway

’ N ’ 2 )
(WHO) 2020 — — )
[1] , s ’
[3—4] [5—6]
(2] , (CaMK)



2012 11 CaMK 957
1 8 , 12h, )
L1 s 100mg 1 5ml EP s
8 SD 128 (180+20) g, , o
) ’ 4°C 1m1, N 9 H
:SCXK(C )2009—0004, 14000 ,5min, 0
( DN 14 2 NMDA-NRI1, (CaM) ,CaMK ]|
( ). ( R Spul,
( ), 32 3ul, 95ul,595nm  ,lcem s
L2 . OD OD .
RNA ( ) 5min, 50pg ;o (12%
( ) s Western TP .90v 30min;10% :120v 120min) ; NC
’ ; ’ (70v 120min) ; 5% TBST
; N D . 2h,TBS  Smin.3 .
1 (NMDA—NRI) ) Saler— ( NMDA*NR] ‘CaM\CaMK H
bio lgG, 15500 ).4C (
sPVDE -, Biorad IgG 11500 ),37°C lh;
1.3 s 2min, CCD
[7]
’ s 1: 1000 beta-actin
, 24h , , 4°C
5min,45C Smin, Imin, /beta-actin .
3min, 100V 1min, 1min, 9 15
’ 21 ’ 1 SPSS 11. 0 .
2 . ’ + Gt
- ' . SNK ,
’ 2
’ 24d 1
1
. 127 o
, 12g/(kg « d), . .
NMDA-NRI1, CaM, CaMK |
6g, 10g, 10g, 10g,
1.2.3  ,7d.14d,
6g, 10g, 15g, 10g, 6g, . .
15g. 10g. 10g. 10g. () NMDA-NRI1,CaM, CaMK [[
12¢, 10g, ’ (P>0.05), 21d.28d ,
; 1. 8mg/ (kg + d); . R NMDA-NR1,CaM,CaMK [
oml/ (kg » d); 8.00 (P<0.01); s NMDA-
, , 28d. NR1.CaM.CaMK [[ (P<<0. 05 P<
1. 4 0. 01); N ’
141 7.14.21.28d, (P>0. 05),
1 NMDA-NRI1 (%2t
7d 14d 21d 28d
48, 67413, 67(8) 50. 43413, 56(8) 54. 45416, 43(8) 64, 23422 34(8)
46, 78417, 94(8) 68 4513 89(8) 78 8718 34*(8) 93, 23421 24* (8)
50. 8913 23(8) 54, 56418 45(8) 60, 56421, 342 (8) 80. 56418 4544(7)
54, 5415, 45(8) 60. 0016, 44(8) 64. 77418 2354(8) 78 56425 7644(8)

, % P<C0. 01; L /AP<0. 05, A/AP<0.

01;



+ 958 - 2012 11
2 CaM (%, ,xts)
7d 14d 21d 28d
16, 34+5. 45(8) 20. 675, 34(8) 22. 2145, 21(8) 23. 4549, 32(8)
18 56+6. 56(8) 27. 8746, 56(8) 35. 327 32*(8) 42. 3447 36% (8)
17. 23-£5. 43(8) 24, 8847, 45(8) 26, 4545, 4324(8) 29. 45409, 124(7)
15. 82+4. 34(8) 23. 5648 21(8) 25. 4546, 894 (8) 31 2347 225(8)
, % P<C0. 01; LAP<0. 01;
3 CaMK [ (%.xts)
7d 14d 21d 28d
8 45+2 56(8) 10. 45+3. 7(8) 18 34+3. 89(8) 23, 4545, 32(8)
9. 54+2 89(8) 14. 56 3. 77(8) 26, 7843, 78* (8) 42. 3446, 36* (8)
9. 672 45(8) 12. 562 56(8) 23, 5644, 674(8) 29. 457 124(7)
8 78+2 45(8) 11 34+3 56(8) 25. 4543, 894 (8) 31 2348 224(8)
, % P<<0. 01; ,/AP<0. 013
3 CaM.CaMK [I
CaMK H s N NM-
. Nowak ¥ DA-NR1.CaM,CaMK [[
, ,21d (P
s NMDA (NMDA- <<0. 05),28d .3 R
NR1) (P<<0. 01), s
,NMDA-NR1 . (9] NMDA-NR1.CaM.CaMK [|
, Ca?t ,21d ,28d
R ,CaMK o NMDA-NR1,CaM, CaMK [[
, CaM , CAMK .
, CaMK ’ ’
CaMK Lol 1 ee 01 s CaMK
,CaMK [I o
b
[1]McKenna MT, Michaud CM, Murray CJ, et al. Assess—
’ ing the burden of disease in the United States using disa-
bility-adjusted life years[J]. Am J Prev Med, 2005, 28
[12]
’ (5):415 — 423.
b ’ I:Z:I ’ ] ’ .
, . , i [Jl. ,2007,30(5):7 = 9.
[3] . , . 1 SS HPA
b Y b b
Ll ,2009,23(3) :65 — 66.
A ’ ’ A ’ [4] s ) s . 1
[} ’ N [} ’ [} 4 [J]
o s N o ,2009,24(2) :513 —514.
, , ... s . [5]Zhang LP,Xia M,Wu L,et al. Effects of Jiawei Wendan
decoction on hippocampal p-CREB protein expression in a
o b b A}

NMDA-NRI1,

rat model of depression[]J]. Neural Regen Res, 2008, 3
(9):962 —966.
6] . . - (1.
,2006,10(23) :63 —64.
( 973



2012 11 .« 973 -
11-3,IFN-y [1]. [13] , , ,
,2003,17(3) ;52 — 54,
[2] ; . , [Jl. ,2008,14(9) :657 — 659.
CD35 [14] , . .o
CDs58 [Jl. ,2004,17(1):39 CD34 "
— 40, 0. ,2009,36(5) ;705 — 707.
[3] ; , .. [15] ) ; .
0. ,2001, “ » UL ,2010,51(1):91 — 92,
24(3) ;55 —57. [16] , .
(4] ) , (7. ,2007,34(1) ;113 — 114,
0. ,2002,15(5) ; [17] , . .o
221 — 222, CD34" (.
(5] . . . .2003,10(5) ;257 — 276.
a5p1/CDA4Ye [yl , 2008, [18] . .
25(6) :40 — 42, Fas LJ]. ,
[6] ; , .o 2008,29(6) :686 — 687,
11-3,SCF,IFN-y, TNF-amRNA (1. [19] . , .o
,2007,14(3) ;13 — 14, CFU-F IL-2. IFN-vy Lrl.
(7] ) , ) ,2004,23(4) ;34 — 35.
[Jl. [20] , . -
,2002,19(5) ;59 — 60. IFN — y.1L-2 [Jl. .
(8] , . .o 2001, 16(6):24 — 25.
CD28.CDY5 L1l ,2010,51 [21] . . .
(4):323 — 325, (Il
[9] , . ,2001,15(3) ;47 — 48,
[Jl. ,2007,28(5) ;104 — 105. [22] , . .o
[10] , . . [rl. ,2007,48(3):230
IL-3, IFN-y (1. —231.
.2004,30(1) .76 — 77. [23] ,
[11] , , .o L] ,2009,36(2) ;298 —299.
T (1. [24] ; , s
,2007,25(10) ;64 — 65. T [J]. ,2009,31(1);
[12] ) 107 —109.
[Jl. , 2006, 12 ( :2010—10—20; :2011—03—15)
(9):688 —689. L : ]
( 958 ) 2006,30(2):214 — 216.

[7]Luo DD, An SC, Zhang X. Involvement of hippocampal
serotonin and neuropeptide Y in depression induced by
chronic unpredicted mild stress[J]. Brain Res Bull,
2008,77(1) .8 —12.

[8] Nowak G,Li Y,Paul IA. Chronic glycine treatment de-
sensitizes the behavioral response to 1-aminocyclopropan-
ecarboxylic acid (ACPC), a partial agonist at the strych-
nine-insensitive glycine site of the NMDA receptor com-
plex[J]. J Neural Transm,2000,107(2):123 —131.

[9] , ; ;

L. ,

[10]Sazonova OV, Blishchenko EY, Tolmazova AG, et al.
Stimulation of fibroblast proliferation by neokyotorphin
requires Ca influx and activation of PKA,CaMK II and
MAPK/ERK[J]. FEBS J,2007,274(2):474 — 484.

[11]Lee SJ,Kim HE, Choi SE, et al. Involvement of Ca?" /
calmodulin kinase II (CaMK II) in genistein-induced po-
tentiation of leucine/glutamine-stimulated insulin secre-
tion[J]. Mol Cells, 2009.28(3):167 — 174.

[12]

[J]. ,2005,26(1) 145 — 47 .
( :2011—06—28; :2012—01—08)

L i



