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[ Abstract] Objective To investigate the changes of adenosine triphosphatase activity, expression of calmodulin
(CaM), and calmodulin-dependent protein kinase IT (CaMK II) protein in CaMK II signaling pathways in the liver tissue
of rats with spleen-qi deficiency. Methods 3-month-old SPF Wistar rats ( male;female =1:1) were randomly divided in-

to 4 groups: normal control group, and three spleen-qi deficient model groups (observed on days 7, 14 and 21), 12 rats in
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each group. The spleen-qi deficient rat models were generated by bitter-cold purgatives, exhaustion and fully or poorly feed-

ing food in turn, and their general conditions and ATPase activity were evaluated. Confocal laser scanning microscopy was

used to detect cellular [ Ca®* ]i concentrations and Western blotting was used to test CaM, CaMK II, p-CaMK II expression

in liver tissue of the spleen-qi deficient rats. Results Compared with the normal group, general condition was poor, activ-

ities of Na*-K " -ATPase and Ca’*-Mg>* -ATPase were significantly decreased (P <0.01, P <0.05), and expressions of

CaM, CaMK II, and p-CaMK II in the liver tissue were decreased. A most obvious difference was observed in the spleen-

qi deficient model day 21 group (P <0.01). Conclusions

Our results demonstrate that decease of adenosine triphos-

phatase activities and [ Ca’* ]i concentration is involved in the spleen-qi deficiency, and expressions of key molecules of

CaMK II signaling pathway, CaM, CaMK II and p-CaMK II proteins, are also decreased.
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Tab.1 Comparison of Na*-K*-ATPase and Ca>* -Mg’ " -ATPase activities in the liver tissue among the groups

45l S/ n Na*-K* -ATPase Ca®* -Mg?* -ATPase
Groups Number of rats U/mg prot U/mg prot
2% 1 4H Normal control 10 3.08 £0.52 0.74 £0.07
JHEIE 7 d 21 Modeling, d7 10 2.91 0. 64 0.71 £0.09
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Fig.1 Photofluorogram of [ Ca’* Ji concentrations in liver tissue of the spleen-qi deficiency rats
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®3 PUEAAKRFIFAL CaM CaMK T \p-CaMK Il 8 1 IB HLEE (& £5)
Tab.3 Comparison of the expression of CaM, CaMK II and p-CaMK II protein in liver tissue among the groups

M CaM (JRJEAH) CaMK Il (/K BEAH) p-CaMK II ( JKEEfH)
Groups Gray scale of CaM Gray scale of CaMK 1II Gray scale of p-CaMK 1II
2% 941 Normal control 0.23 +0. 033 0.26 +0. 031 0.24 £0.022
M EEIE 7 d 41 Modeling, d7 0.23 0. 026 0.25 0. 023 0.24 £0.033
JEREIE 14 d 41 Modeling, d14 0.22 £0.016 0.23 £0.025* 0.22 +0.032
JELHEIE 21 d 2H Modeling, d21 0.20 +0.023 =4 0.22+0.027**% 0.21 £0.025*

T2 IS P <0.05, ™ P <0.01; 5108 7d HILES P <0.05,
Note. * P 0.05,* P <0.01, vs. the normal control group. “P 0.05, vs. modeling group at day 7.

N M7 M14 M21
GAPDH | | 37x10:
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CaMK 1 l | 60%10°
p-CaMK 11 | | 60x10°
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B2 MRS HRKEAFAHL CaM CaMK I  p-CaMK
Il 4 1 B 5 1k 15
Note. N: Normal control group; M7 ;: Modeling group at d7; M14
Modeling group at d14;M21 ; Modeling groupat d 21.

Fig.2 CaM, CaMK II and p-CaMK II protein im-
printing figure in liver tissue of the rats with spleen-qi defi-

ciency

3 Wit

H & I R v I R E S TR RE IR DA 4 R D B AR
GBI Z ), D FWE TR ™R A A
FE LR FREZ Ah A0 W] A UL R 2 4, B Y
FESNE, BN, T H TSRS I, H IR R E
WA, BB I Fis 1k A BRI,
AL PR AR SR R A )™ R ) 2 &
FHORUMAS AR, FME R F7 117 T 3085 Fh A= 3 ) fig B 1
[0)AR IR (B PN SSFNE AW, I Er =R N T &)
ST AL ALY R e 5, A B gT R W 6 R
UEVWS e ZA RGN a8 B W D g e ds | DI AR DF 58 1Y
FEH M EEE 5 W) 5 | fe A YA OC By I E
L T ) =R I I PR CaMK LT 38 % G 43
F[Ca’* ]i LLK CaM ,CaMK II p-CaMK II 25 FH7E 1%
s AR TSE O E SN X o K E e

= Wi R IR % ( Adenosine triphosphatase , AT-
Pase) MPRBRIES LT =R , 2 HUALE R A= A G 3h
MR E A LU0 M & 35 4 PR D RE P 7 i = 09 EL 2k
U5, IR YRR R 20 220 i 6 AR S5 4 R AE BT BE 9 4 )
fif}, HA Na*-K* -ATPase J2& 4fl Jfd i 3= 8 % 42 o 1)
EEE T, Na’-K*-ATPase 1915 Pl &7, K N RE

BTN AE P P B ; 1T Ca® " -Mg” " -ATPase [fiff
SEYHMIRE b5y —Fh BBl S SN s S 2
RE A R | A 2 2R AR ) 58 A g & A KT
R —AEEREARD, AR R R 55 AA
FE, MEE 7 d 14 d ZH KR FRHFZH 4 Na* -K ™ -ATPase
B RS S (H 4 8] 25 57 00 1 35 0 B 21 d 41K
SUITZHZH Na* -K* -ATPase 15 1E F &L Z R 27
B EE WA 7 d R RATA Y Ca’t-
Mg’ * -ATPase {fiPEA BEAL T FE &S (H A 0] 2 55 0
WM R 14 d 21 d AR EIFHS ca®* -
Mg’ -ATPase i 14 @ 3 FE AL, H LLMG R 21 d 4108
Ca’*-Mg** -ATPase {FPE T FEHE N, 51L& 7 d
Y LA 25 S S R 10 D A ] A ZE A L
JE R U 2E 22 40 i m 24435 40 it i A 2 R A o R 25
B Na*-K*-ATPase ,Ca’ " -Mg’* -ATPase 15 7 P& 1%
A ST AT S e AR BRI R

£ Ca®* /CaM 20 A5 538 1, CaM A Ry 41 g
W Ca’* ZART Y Ca®* AIibESS & i — 2 i
JiiF Ca®* -CaM 8 1 2 (1 BF——CaMK 11 1] & ¥
AW AE L, T H CaM 22 3 UF 2 4 i N AR 0
FRLO7 AR Y A M A5 b A 95 5 3R LA M
MEF I TR R G e, BAE S A S
BRI S fl A3 b S 3 o B o PN B 1 IO ) B R A
Z: 50005 W FEIE B R BRI AR A . AT A
WoR . S A A, PR 7 d. 14 d 4R U
HA CaM FHHKIBEA T FEaH (B R 2 5470
EYE IR 21 d HRRURF SV E A RA A TR
R HSMHE 7 d 4 e, 41 0h) 2% 53890 WA
JEERER 7 d R BRAFAZ CaMK 1T FE IR EA
TR R ) 2 S5 0 W IR 14 421 d
HRRIFAL CaMK 11 FHHFAHBE T, HYS
e 7 d 2H 1eA, 9EE 21 d 40 CaMK 1T B Rk i
TR 2 A (R 25 S AR S T AL A 7
d. 14 d 4K EHAF4H S p-CaMK 11 I kA T
s (A2 R 22 F A0 M LR 21d 4R BUF4L




E SR Eh AR 2015 452 HA5 23 855 1 3] Acta Lab Anim Sci Sin, February 2015, Vol. 23 No. 1 45

21 p-CaMK II £ [ 3RIA & W3 TR 4l 2 514
R BB AT R AR AL AT e TR I R
Firh, Z ARG ] 5 A K AR b, Y
PRI L B YI Z2 (RUR IR TS ) |, 3 B0 45 ik B2
TR T LN [ Ca® 11 WREE TN [, IR 52 )
ST CaM , CaMK 1T f 23K LA & p-CaMK 11
(I AL, PR AR S5 25T B4 JAL AR I DR BRUASE 78 I
ZH 20 Na®-K*-ATPase, Ca’*-Mg’ " -ATPase 1% 1 Fll
[Ca®* Ji VRIE R, 3F . CaMK 11 15 538 4 56 H 43
T CaM ,CaMK TI Fll p-CaMK TI 75 [ £ P MR ik
HE A 5l PR B SEPA vh 8 IRASOREIE Y 22 A — 3l
HHEAMS

(2]

ciency model rats [ J].J Trad Chin Med, 2013, 33(1) . 78 -84
hEE ) ARl SRAR AR MUBTEIRIIR 5% ()], LT
HFEZ R 2R, 2012, 14(11) : 41 -43.

/NS | AR, . R BRI B A A SRR (],
T P Bl A AR, 1995, 1(1) : 37 -41.

BRPEE, B, MR U TCF-B1  TNF-o i) A8 L LK
AFRIE P THATSE (1], LT ERE, 2012, 39
(10) : 2078 -2079.

RORARE, SRR AR (M), LI RiEREE
ettt 1989 88.

Corcoran EE, Means AR. Defining Ca’* /calmodulin-dependent
protein kinase cascades in transcriptional regulation [ J]. J Biol
Chem, 2001, 276 (4) . 2975 -2978.

Soderling TR, Chang B, Brickey D. Cellular signaling through

. multifunctional Ca®*/ calmodulin-dependent protein kinase [ J].
& % X o .
Biol Chem, 2001, 276 (5): 3719 —3722.
[ 1] Xiong B, Qian H. Effects of Sijunzi decoction and Yupingfeng
powder on expression of janus kinase-signal transducer and acti-

[WFmHHI] 20140901

vator of transcription signal pathway in the brain of spleen-defi-

(R E SEI6 30 4R ) B 2 2R 0 it T 2R 8 EE @ AN

R Hh A S 1) S B A ) A ) AR 8 B R, T ST ) i e A i A XA A, S BRI
BN TE G, W5 i T 0 BAL 15 68 0, 4k sh i Pk SCh SO & e RISk 1 O (A 3 D i S B4R R
(b E SR S AE ) #2015 AR G F VR B AR A [RS8 40 1Y 100 o B 2% (HEZAL BT RE T 23 Pl
M, RS SAA IS TA% RIS AL R S Fek® 500 T/ ML, BTGk 1000 T8/ WL,

AR R L T RO
— BBRICFK
R SR Yk bk - A6 5T T BH X K R g L 5
44 : 100021
WG4 - Ch E SERR sh W24 ) niEER W (NS i k44 )
W5 R g
ZURITICRK
ERATIC R AR AL
TEFVERAT - o AR MV AR T 5% Pl 43 B4R
45 11220201040003764
PAND e R S M en) LY/
WS

21 ) R SRV, T R Bt AT %) X sy, A A48 4 Y 8 SF [ Y3 5 (3 o PO R 5 e 55 0 81 7 T 1 2y
KT ) KB WOE SR LR BB O RS,

RERULI - (i E SR S AR (P A B 2 4k ) 2 fh v [ SR B s Y A s 0 JT A v E SE G B
Y RETHE AR,

82015 £ 1 A 1 BRUSHRTE AR I 2R A0 AR 208 B bR e AT
(b SR B S 4 ) G





