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[FEZE] B WS AB I 2 XT38 30 Ui Uk N 385 5 1Y 28 117 0 % % 1% ( premenstrual dysphoric disorder, PMDD) AR UE K Bl
B5E M , #R3 L AU 4558 18 (L-type calcium channel ,LTCC) Cavl. 2 V. % 4 5 1 45 2K 14 ( CaM ) /CaMK 11 {5 53 # 7 PMDD JFF X
ABAE & A R ALE o 775 < SR RO 1 R B AT 3 YR A UK 52 B, Ok 1L 48 HUMEPE Wistar KR ASZIG, IR IE 32
S0 12 52 B TR R Bl 1) 22 18 2 o B Y e/ 12 N IE# A, HoAy 36 H A o BE AU 2 AT AR AL 9 41 (0. 408 g-kg ™' -d '),
SPETTAL (2.7 mg-kg ™' -d™") o HZHAIELLLN 2 2 A S % R ), B 4L AN TE 3 41 45 DA S5 B sk . SR S50 06 900 i Tk B TR
AN B st ] B A8k 7 AN Sl R BBE AR TR RN 25 4 F AR o G Y 98O LI 98 O E i R A W 5% X M (Real-time PCR) F1 2K (T
REEN I (Western blot) K i 45 26 K FRUE T X P L BU45 838 o, I 2 (CACNA ), CaM 4K 41 M 3 11 3 1T (CaMK I ) 8 43 155 I
ik, R :CACNA, [ R E 510 78 4 ML 1, CaMK T & [ 3 %2 4343 76 (09 48 M 5T N 5 5 0F % 4 Lo A, A 70 2 R BRUMR & L 0™
Y SR W3 IR (P <0.05,P <0.01) 55830 JiF Uk B 77 A B B ] 8007 AN 3l ik B0 3 4785 (P < 0.05,P <0.01) , ¥ 55 i X 20
HEFIHLEL , CACNA,  Fl CaMK I 35 THmi (P <0.05,P <0.01) ; 5HIRYLH L, S PG 7T H1EF AR i 38 4 R R MR o d L 07 37 6 i 72 1)
WIS (P <0.05,P <0.01) 5838 JF kB 3 AN S B[R] 2 B AN 3 IR B W] W REAIR (P < 0.05,P <0.01), ¥ 5 il IX 20 i HE 51 8 5%,
CACNA, F CaMK Il kB B REAL(P <0.05,P <0.01) . &% F 58 38 U7 vk ol 275 5 1 PMDD JH-SCARIIE R AL A . &7 4P
e Tl fgiE i Cavl. 2 A5 1) CaM/CaMK I {5 5 3 B & #5907 ME I, 135 2 PMDD JHFURRIE K B AT o 22284k .

[RBR]  ZATHUR RS AASIE,; SRS, LRI E o WA ; CaM 0 M H s 1

[HE4%E] R22;R24;R285.5;R289 [ XEkFRIEAE] A [XZEHE] 1005-9903(2018)10-0130-07

[doi] 10.13422/j. enki. syfjx. 20181034

[MZ&EHER#HE]  hip://kns. enki. net/kems/detail/11. 3495, R. 20180309. 1018. 009. html

[ M4 HARAtE] 2018-03-09 1324

Effect of Shuyu Capsule on Cavl. 2-mediated CaM/CaMK 1II Signaling
Pathway in Rats with PMDD Liver-Qi Stagnation Syndrome Model
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[ Abstract ] Objective: To observe the effect of Shuyu capsule on premenstrual dysphoric disorder
(PMDD) type liver-qi depression rats induced by forced swimming test, in order to investigate the mechanism of L-

type calcium channel (LTCC) Cavl. 2 subtype-mediated Calmodulin (CaM) /CaMK ]I signaling pathway in the
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pathogenesis of PMDD stagnation of liver-Qi. Method : Totally 48 female Wistar rats with regular estrous cycle were
selected by three forced swimming. The mean absolute value of difference value between non-acceptance period and
suspension time was calculated. The 12 rats with the lowest mean value was included in the normal group, and the
remaining 36 rats were divided into model group, Shuyu capsule group (0.408 g-kg '-d™') and fluoxetine
administration group (2.7 mg-kg *d~'). The drug group was given for continuously two estrous cycles, and the
model group and the normal group were given the same amount of pure water. The open field test, immobility
duration and immobility frequency were used to evaluate the model and drug intervention effect. The distribution
and expressions of L-type calcium Channel a,, (CACNA,.) and CaMK [l genes in hippocampus of rats were
detected by immunofluorescence, real-time fluorescence quantitative PCR and Western blot. Result: CACNA,,
protein was mainly distributed in the cell membrane, CaMK I protein was mainly distributed in the cytoplasm.
Compared with the normal group, the body weight and total distance of open field text of model group were
significantly decreased (P <0.05, P <0.01), immobility duration and immobility frequency of model group were
significantly increased (P < 0.05, P < 0.01), hippocampus cells was scattered, CACNA,. and CaMK 1
expressions were increased (P <0.05, P <0.01) in model group. Compared with the model group, the body
weight and total distance of open field text of model group were significantly increased (P <0.05, P <0.01),
immobility duration and immobility frequency of model group were significantly decreased (P <0.05, P <0.01),
hippocampus cells was scattered, the expressions of CACNA,. and CaMK Il were decreased (P <0.05, P <
0.01) in fluoxetine group and Shuyu capsule group. Conclusion: The rat model of PMDD liver-Qi stagnation can
be successfully induced by forced swimming. Shuyu capsule may play a therapeutic role through Cavl. 2-mediated
CaM/CaMK [l signaling pathway and significantly improve the behavioral changes of rats with PMDD stagnation of
liver-qi stagnation.

[ Key words ] premenstrual dysphoric disorder liver-qi stagnation syndrome; Shuyu capsule; L-type
calcium Channel a,, (CACNA,.); Ca’/calmodulin-dependent protein kinase I (CaMKII )

MU B LTCC R o 55 2 i I 467 1 I 2 T fi 2 1
i Cavl. 2 /51 CaM/CaMK 11 {5 5 38 8% & ¥ 1897
YEFH o PR L AR AIF 5% 38 2k XL %58 &7 A6 I 306 o) 5% 38 i Uk 175
5 PMDD JHAARUE K BRAT S DL R85 45 = B% rp o6
HEFL CACNA, ., CaMK IT 3K 143 A5 1) 52 ), 8 %

25 Hij B B % 65 ( premenstrual dysphoric disorder
PMDD ) D)2 ¥ 2 7R 01 1 300G DR b 3 A RS P 1 45 i
M, H G TFIRIE IR J M RRAE , R A R 5 F I
WA 5. 5% (#F 4 DSM-S S Wibsaf) ' 1
J B e RRE R A T B L K SR 2 B AR A T A

Z N A EE A Sk xR AR 56 . 78 PMDD
B ,36% 1B W B IAREE , U E A AR
ﬁjbm o CACNA, Zmt5 L %45 3@ 4 ( L-type calcium
channel , LTCC) Cavl. 2 WAL o, W 35 , 2 FP AR AE B2
g )i 1k L R 2 —, 1 IR 5 AT A iR YT PMIDD A
H1 L W4 Cavl. 2 S i 5 8 11 (CaM ) /CaM
WAL O I (CaMK D) 5538 #% 15 PMDD JiF
AUHBAIE Y A= 2 75 AH DG, 18 R DL AR G SCHR 18 . &7
AT M 40 2 i T A A B0 A5 00T R0 L YR 9T SRR AE , PMDD
SR T A T AE S S, AR 4 T i
38 1o 58 30 ¥ UK 75 S 19 PMDD I AR IR B A 9 R
FEAT N FE B R SC IR BF 53 b & B, 08 o ) O
il £ 1) PMS B I DR BRURSE 2 i 5 ] 3 o s A
Zeourh LTCC HL i Y 2 B2, i &7 A8 i 48 25 24 1L 385 T
00 o] Vi D P 28 0 N S S 1 Mk R AR D i 28 s A

275 7E PMDD AR IE Y £ T DL K& AR
TR YT PMDD JFFUHB 9 SOURAE A, [ B 48 7
T PMDD X —&Im AL, R 5 WA T % 00 e 48 LB
T
1 &
1.1 3% SPF Z¢{dt Bl Wistar MEPE K B, /K 57 &
130 ~ 150 ¢,120 H ¢ ¥ pa W00 S 50 3 ) % & A R
TR E A% F 5 SCXK (£)2014-0007,, 52 36 BF
FEARAG AR T BR 2 KA SC 0 B W e B S L st o
L2 25 Kokl EFAR A2 (v 95 5 1 )1 AT
YRR GO 5E L, [ 2 HE S 2014111169) ;5 48
M VG VT e (b B AR 25 0 Tk A R | S
53515001) ; BCA 27 &5 (v [ i A5 A= Wy B A R
2y )i BQ-0146) ; 85 [ % % B13lk ( Western blot )
Uik [ B-WL3h 1 (B-actin) R 58 B — T, FHT L=
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U, PR PP E R =S AR A R A A,
L 43505k KM9001 , LK2003 , ZB4502 ) ; CACNA,, il
ByEBE — 0 (£ [E Abcam 24 w], #it 5 ab84814) ;
CaMK II', p-CaMK II %2 £ 50 & — $t (K [H Cell
Signaling A W], it 5 73 5l o 3362,12716) ], H e
Jehi i [ CACNA, . BB 58 B — T (32 [ Novus A H],
fit5 NBP1-22439) ; CaMK Il % £ v [ — 41 ([
NOVUS 24 7l it 5 NBP2-13006) 5 340 BL 47, 4t
B P (EE Abcam 23], #5435 A abl50115,
ab150077) ;01 4% 57 18050 & ( 3¢ [ Thermo 24w , 4L 5#
k1622) 5 52 6 e Bl 5R & (Im L X [RA L #t 5
04887352001 ) ,
1.3 {Y#%  Smart 3. 0 BUFT R 22 UM R 4 5 0 H7 &
45 (VG E 5 Panlab 2\ &) ) , XR-SuPerMaze %I 3} ¥ 17
Hatr RS (Bl RRE R EARLSA),
Biophotometer Plus-M1 % #% fig 8 (1 W & 1 (72 [
Eppendorf /A ] ) , Roche LightCycler 480 % PCR " 14
1 (H 2 G A ] ), ChemiDoc™ MP Imaging System
BEE AR A (32 [E Bio-Rad 2 H]) o
2 HiE
2.1 SRIAWEIKYES PMDD JFARIER RAL AL K
B K, B H T 20:30 FFAT,8:30 SCKT i
NP SR 1R o R I T U R A VA A KR B
5 R e i g 9 d B U R O 0k 1R R
FERM 132 HgE ASLES . 38 i 55 30 3l 4k S 58 (FST)
i Y& PMDD JHFUABIE A Y R Bl 36 HU A IE 41 K Bl
12 2 f 132 R BRAE 5 A i kAT 3
FST S28 2% 1 A 3 o Bl e KRBTSR 1 A
55 5 A R AR e W PR AT, 5 2 AR R
55 3 A sh Y R B $E 2 W BEAT 1T R BRUAIE
52 3011452 52 3 6 P A 3l 11 22 {8 24 X B 4
EH B A BUE K AHT 1/3 K 36 HAE A A
M, 22/ 12 HRBUE R IER H. B 2EHE R
36 HURB 0 o A Y 2H AR B A+ AL ZH ST
T+ BBV, 2 Aesh W) A R AR e 2 Ty
S A EAT 45 24, 45 245 2 Dl s R (28 1 S sh i
S RIIT 46, 26 3 A s i R 25 0 48 1 B
F-9:00 252, EFHR i % MGG VT 307697 PMDD fiF
SR RS, R 1M S 56 v 265 245580 14 A Wi PR AR 858
8 LA 2 EPARIR LA T 0. 408 gokg ' ed T
FPGITL T 2.7 mgekg ™ +d " IEH AR AL 45 L
FmaiK,
2.2 REEHEREMINT A PR R BB &,
BOE DRGNS G, JEAT W™ 37 S 5, 5 30 9 Uk 52
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%o it Panlab (4 Smart 3. 0 5256 3 ) 17 0 #LHR
8500 Bt ZRGEA L TR BRI AT FRA W B SE 56
AT R IR B 3 B R Bt ( SuperMaze ) 10 5% K B
5 Bl 1 B0 Kaz sh Bk, JF 23 B W 3% 18 3l 6L i
(total distance ) , 38 38 i VK & 7% A 2l I 8] | 58 38 JiF Uk
BIEAShUE

R BUAT S 2 A I 45 SR, 78 S i ) 40 3E 4 52 1)
Wbt o A2 9 HOC LR T Sk SRR, O3 B i T
BT HAME RNase 1) 1.5 mL @08 i, U3 R
A, TS 52Ol i i 5 G Wl BE 20N (Real-time
PCR) fl Western blot 2258 . |4y K R 10% /K & & &
JRIE , FH AE 3R /K RN 22 58 P I R A 70 IR 0t L i , L
R A, T 2 R R W 4 CRE S
2.3 Real-time PCR SZH K5I K L7 & CACNA,,
CaM,CaMK I mRNA ik/KF B wrizol 5] &
Ui TR IBOE RNA ) 00 5% s il ) & i A7 S 3 =%,
24> 37 °C 15 min,50 °C 5 min,98 °C 5 min,4 C .
5l ¥ ¢ % & CACNA,. E ¥i# 5'-CGAGGATA
GCGTTCCAGAGG-3', 20 bp, T ¥ 5'-CTGACGG
TAGAGATGGTCGC-3', 20 bp; CaM I JF 5'-
GACTGTCATGCGGTCACTGG-3", 20 bp, T if 5'-
TGACCTGTCCGTCTCCATCAAT-3", 22 bp; CaMK2a
37 5'-CCTGGAATGACAGCCTTT-3', 18 bp, T Jif
5'-ACTGAGTGATGCGGATGTAG-3",20 bp; CaMK2bh
FiF 5'-CGGAAGCAGGAAATCATC-3", 18 bp, T iif
5'-CCAGCAGGTTCTCAAAGTAGA-3",21 bp; H il k-
3-WE R M A W ( GAPDH ) I % 5'-GGCAA
GTTCAACGGCACAGT-3', 20 bp, T iif 5'-TGGTGA
AGACGCCAGTAGACTC-3",22 bp, RNA 7% ¢ & 4
A 65 C 5 min, 343 &4 8 37 C 15 min,50 C
5 min,98 °C 5 min,4 C{% 7%, 7 PCR ¥ 34 X k47
Pt PCR Y MESAF N 95 C 205,95 C 55,60 C
30 5,40 PME¥, K H LightCycle96 SWI1. 1 % {44y
B &R GE,2 kAT R E TR
2.4 Western blot 52 56 ¥ Il K 7 & CACNA,.,
CaMK Il ,p-CaMK Il 25 H £k /KF A2 100 mg
A RIPA Z4ff 3 1 mL 23 0K 124 f% 30 min, T
4 °C,12 000 r-min " 'BS.0> 5 min, B F 74, BCA &
Ve I 7R 6 D A U R R R R, SDS g
e bR R RO 3 i A G i, 95 C ARk
5 min, B8 M 50 ng L, 10% SDS-PAGE Hi, 3k 43
B2 h,300 mA 2% 90 min £ NC i |, &[4 2 h,
TBST ¥ 3 %, 74 3155 -actin B3 70 B — 5 (1
800) ,CACNA, FREATEFE—Pr(1:1 000) ,CaMK IT 42
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ZyikE—$Hi(1:1000),p-CaMK I % £ 50 B — it
(1:1000) 5 4 Cad &, TBST ¥ 3 ., FH =
Hr(1:3000) ,FHR_Hr(1:3 000) FREBEF 1 h,
TBST ¥t 3 ¥k ,ECL &Gk i, s A% . A
Image J 31 XF 2 4540 #EAT R BEAE 40 Hr . H 9 2R
F R JE AR/ B-actin JK FEAEFS 3 H B9 2 L AHXE

2.5 PSRRI K R H CACNA, ., CaMK 1T &
Fa A Seis il s a8 R ,37 CHEAE At
ek %, — W OOR B E & B 4l K HE AT OB RS,
0.1 mol-L™"F7 B 2 2% vh Wi 16 &, W 2 3k 2% vh I
(PBS) Yk , % hn 1E & 111 2 i % iR £ 30 min, —
P (1:100)4 C ik, PBS P, —$H0(1:200)37 C
%7 30 min,PBS ¥k, B 5, 9006 B B R AE K&,

®1 FFHMRESN PMDD XREREBZUMRIM (2 £5,n=12)

Table 1 Effect of Shuyu capsule on body weight change of rats in PMDD rats(x +s,n=12)

Image J #AFHEAT 2047

2.6 Ziits#or#Hr  {fH Graphad Prism6 Ziit, it
BRI LL & 5 R, R One-way ANOVE 7347 4b
BH, PR 2H 20 ] LR B AT AR ¢ K g, LA P < 0. 05
hERAGIFE L

3 #R

3.1 REZEMAT e 4l

3.1.1 Xf PMDD KRR AL B 2 SE50 T
Fr 2 A% 2 R B o B T W I DX 7 S T U6
BRI R AR i B T R, SR 254 IR
LR B FE B, B R A O B T 3 R AR (P <
0.01) ; SHIAL A HO AL, GV 7T 5 &% I e 28 41 K B4
B E TR (P <0.01) o WK 1,

oe

251 FlE/g kg™ 1R 5510 K 5520 X 5530 K 55 40 X
EH - 143.91 9. 15 159.05 +8. 64 162.39 +9.73 167.57 +13.04 172.65 +10.80
TR - 141.43 +9.39 157.59 +4.47 155.65 +7.36 152.79 +8.85 142.08 +10.07%
FIET 0.002 7 142.83 +8.98 157.79 +9.86 164.33 +£12.54 169.07 +10.22 171.34 +8.30%
AR i 0.408 142.33 +9.36 159.93 +6.92 165.43 +£9.45 168.00 = 10.58 174.42 £9.05%

HESIERALED P <0.05,7 P <0.01; 5B LEDY P <0.05,YP<0.01(£2~6[),

3.1.2 X} PMDD RN Z5L 8 B HENER 5
TE W LA, RS2 R B 37 5 i e 2 35 IR (P <
0.05) ; S AE Y 4 He A, 974 7T 55 & 41 M 48 4 R L
Y R R E TR (P <0.05,P <0.01) . WL 2,

F2 HEHKEIPMDD XRU FHIREBENRLMW (x £,
n=12)

Table 2 Effect of Shuyu capsule on total distance of open field text
of PMDD rats(x £s,n=12)

A5 /g kg ! W 4 B L/ em
EH - 51 595 +351
R - 29 060 754"
PG 0.002 7 53 973 = 184"
ET AR IR 0. 408 52 884 +134%)

3.1.3 %I PMDD KX EE 7% A gl B ] L R B0
SRR A B AR A KRR AR 45 52 0 0 B R B I
] 5B IE A SR EW T = (P <0.05,P <0.01);
SRR L, PG 7T 5 AT AR R i 2H R RLAR $E 2
MIRTE AN Bl B ] 5 BT R 3 IS W AR (P <
0.05,P<0.01), %3,

3.2 BAHAKRIEDP Cavl. 2 /51 CaM/CaMK 1T

F3 HEHKEX PMDD ARSBZFARHEE. REHMW (x £,
n=12)
Table 3  Effect of Shuyu capsule on comparison in immobility
duration total( second) and immobility number total of PMDD rats

(xxs,n=12)

bRy

20 51 kel BIEASNE /s BIFEARSE/ IR
g kKg
EH - 387.73 £19.25  121.18 £9.230
i) - 493.72 +23.44" 188.27 £13.55%
JRIEIT 0.002 7 365.11 £26.03% 130.66 £21.80%
ARG 0.408 382.40 +12.79% 143.91 +15.14%

T OC R BE R Y R A

3.2.1 X smiA WF Yk A S PMDD KR R 5
CACNA,.,CaM, CaMK [ -, CaMK Il -8 mRNA % ik
MR M 5 OE 4l b, B AL K R S o
CACNA,.,CaM, CaMK Tl -, CaMK Tl -8 mRNA 3 ik
PIB B T (P <0.05,P <0.01) ; 58 4 4, 4
PUIT 5 &7 AB B % 20 K BRI B b CACNA,, CaM,
CaMK I -o,CaMK IT -8 mRNA F£IA¥ B B REMR (P <
0.05,P<0.01), W% 4,
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£4 4TEPR:FExt PMDD kR3S CACNA,.,CaM,CaMK Il -, CaMK Il -8 mRNA 3 i%

Gl (x +s,n=3)

Table 4 Effect of Shuyu capsule on expression of CACNA,.,CaM,CaMK II -« and CaMK Il .8 mRNA in hippocampus of PMDD rats(x +s,

n=3)
21 51 Hl /g kg ™! CACNA, ¢ CaM CaMK II -a CaMK 1l 8
EH - 0.87 0. 04 0.84 0. 04 0.69 0. 11 0.66 +0.26
A - 1.42 +0.10" 1.65 £0.20% 1.32+0.51" 1.30 £0. 19"
FIGT 0.002 7 0. 84 +0.09% 0.94 +1.43% 0.08 +0.19% 0.59 0. 02%
AT B e 0. 408 0.87 0. 17% 0.87 +0.11% 0.77 £0.03% 0.67 +0. 08"
3.2.2 X%} PMDD X [l i# & CACNA ., CaMK I, FOMMEAN T N . 5 IE A R, R K R

p-CaMK Il 85 FI R A 55 1E W 20 A, A2 R
FLHF b CACNA,.,CaMK 1T ,p-CaMK II 75 [ 353k 14
BB FFE (P <0.05,P <0.01) ; SEIRI 4 L%, 975
IT5 &F HB i 48 20 K U & v CACNA, ., CaMK T,
p-CaMK Il 25 [ £ ik ¥ W] B fE AR (P <0.05, P <
0.01), W*Es5,K 1,

x5 SFHEKEX PMDD AR i8S CACNA,.,CaMK Il ,p-CaMK
NEAREFM(Z+s,n=3)
Table 5  Effect of Shuyu capsule on expression of CACNA,,

CaMK Il and p-CaMK II protein in hippocampus of PMDD rats

(xxs,n=3)
gy 1 CACNA, CaMK I p-CaMK II
/g kg™ /B-actin /B-actin /CaMK I
E# - 0.597 £0.075 0.606 =0.034 0.598 +0.017
T - 0.924 £0.024% 0.872 0. 038" 0.914 +0.011%
FIUIT 0.0027 0.614 £0.035% 0.613 +0.014% 0.657 £0.014%

GPARAEHE 0.408  0.621 £0.015% 0.687 £0.017% 0.687 +0.013%

CACNA,c B m SR B /) kDa
-actin W - W W 0D
CaMKIT e S—

f-acin s W —

54 kDa
40 kDa

p-CaMK Il — — — 54 kDa

CaMK T ———

A B C D

54 kDa

A IERAH ;B A C FPYITAL ;D SFARAC R (2 [6)
B 1 K4 CACNA,.,CaMKI ,p-CaMK I EHKKRIE
Fig.1 Expression of CACNA,.,CaMK I and p-CaMK II protein

in each group

3.2.3 X} PMDD K §l# D CACNA, #l CaMK Il 3¢

JGUR BE B S AE & 4K R b, CACNA,

CaMK [T 3= %24 1 £ 1 T CA1, CA3 1) HE {4 20 Jif &5

fii ,CACNA,  F 2501 76 40 B B 1= 43 4, CaMK 1T 3=
- 134 -

ik X, CACNA, ., CaMK 11 3¢ 5 3% J& ¥ 8 & F+ &5
(P <0.05) ; SRIRYL L35, S0 1T 55 47 AB Ji 2 21 K
FUME Db f CACNA,., CaMK 11 %€ 56 3 JiF 35 0] @ 1K
(P<0.05), W#ko6,K 2,

F6 FFEEREST PMDD XFRiED CACNA, 1 CaMK I 3¢ F 38
BRI (2 £5,n=3)
Table 6 Effect of Shuyu capsule on fluorescence intensity of

CACNA, . and CaMK I in hippocampus of PMDD rats(x +s,n =3)

205 Flft/g kg ™! CACNA ¢ CaMK T
B - 117 713 £289.0 131 839 +493.0
FE A - 137 849 £710.4" 150 708 +349.4"
LX) 0.002 7 107 906 +686.7% 126 464 +133. 7
&7 e B 0. 408 109 007 £876.7> 129 317 =181. 0%
4 itig

SR Y DK PO R BRI R B AT O R N
T 75 5 K B AR R4 T L AR S K Bh 1
Ji S0 L A R BT AR 2 52 3 (2L B 2 i 400 ) A
sz W (LT AR 247 5 1 BRI ) 14 808 A 3
I 1] 5 58 7 N 3 B AT N B B e T R A ) R
7 ANl N 8] 55 8 AN Sl ORI e T sz ) (R
Tl R PMDD JIF AR E A8 2 28 i 300 i B A IR 2
22 M AR R 25 AR B 5L ) 19 R BV Dy PMDD A
TR R SR . AZAE AR, B K R ek
Fe 2 W BTN S E] S S AN S OB s T E
KR, S5 G A KRN BT 0 45 A BRI 28
S 25 R B A OR BRI Bl S B R A T IR
21, ik W 3 5 5 0 9 DK ) 2 9 PMIDD SR kA 2
il BLEh L 2R YT AL R 0 W DK R 3 S 5
¥ 5 0E W AR RO B AR Ak, U8B AT AR K A X
PMDD JIFACHR K BB AR FE 47 o BA R IR 7
.

530 T R AE RN Ca T RAE B B,
4 AL R, EEA al, a28, 14 Hl y,
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o -

o - - - -
A B C D

2 CACNA, 1 CaMK I 33 9 7 K R3E (R BEH G, x400)

Fig.2 Fluorescence distribution and expression of CACNA,. and CaMK 1 (immunofluorescence, x400)

CACNA, %i % L %1 £5 38 i (LTCC) Cavl. 2 ¥ %I 19
oy B, AW AR ARE (1) 5 BRI 22— BF 5 & B,
PMS JIFSARIE AR K BUF B il CACNA, R H %
PEI S TR R R B M 3 T A 9 T e 45 T
Ca’ e BEWI W Thws '), I LA SR /Rl CACNA
FEHNAE T 5, Cavl. 2 85 R IK KV R L-AYE5 5
G TEIR = Rl o N T I 7 N V=
U A S T HET , CACNA, 19 2535 T S 5k
20 L P 5 R R TR A R AR RE R I 45
S A A5 A A AL R UM i CACNA, 6 (1Y
FEIE W] W TR AR B, U W] PMDD SRR 1 &
A5 CACNA, R ik J+ & A X, &F fF i 2 4
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