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s FEEHFIFEEOCERROM I, & [Ca®" ], MM

ESGZAEN

WE B8 IR M, 2R 30 B8 ( choline) X 18 P40
J1xEug( CHEF) RELO LB SR EH ST REIBLSI . 3%
CHF R BRUTT 78 g Ji 5 30 1 43 5 B 400 LA B, 4 400 B B
RIS TR L (1, ) Z84k; OGRS HOR
WA A [(Ca®* 1)) 28 k. &R PR H RS E R
/.5 CHF 4 H 4%, choline 2 I, A% I B3 & (n =
6,P <0.01) ; 7# U73122 J5 /A choline, 5 choline 2 H%5,
Lo, RV I T RE(n =6,P <0.01) o HIRAEIIGEER
WK, 5 CHF 40 164, choline 4 [Ca** ], Bl B 45 ( n =80, P
<0.01) ; 55 choline 2H [ %, U73122 5 choline 3 [A] % & 40
[Ca’" |, FHE MR EA I i (n =80, P<0.01) . W4T 4-
DAMP ] #4381 %% choline F+# 1o, , & [Ca®" ], UfEH. 4
M, &%t CHF RO LA B/ FH PT BB 2 3l 1 Gq/
11-PLC A2 P LIRAT8 38 , et Ca® " N3, ffi [Ca®" ], 38
I

SRR ASH; U73122; 4-DAMP; LIS s B4 ok
IR E

hESESE R331.31

XEFRERD A XEHES 1000 - 1492(2015) 10 - 1422 - 04

18440 1 3 8 ( chronic heart failure, CHF) J2 iy
TG I 2 B I I B g 2t s i L RO L
P07, T BOO % A 0TI REAR T /90 LK
e M LR T AR SR B0 R R
Z RN LI R Y Ca® T, DA — ISR R
B AR T B Ca” " 0l O LI 4 T R AR L B
RIPEO N R ORI M, Z A0 o 5 R
(Tyws) A5 20 LI L A5 5 155, RO JUL R IAL 9

2015 - 05 — 14 B

FBWH: EKARR RS T ARSI H (4i'5: 81300163) ; Bk
LA HH TR 4% 12531731)

Ve s HPHLEE 2B HLRE = B %, 4L PHL 157011

YE& i 22, 2, PHm, At
N fd, Lo, YR, -, 37T 4E # . E-mail: mdjsunjian @
126. com

filt, EFHA], %

EANS: i

D ARREI T  GE DR DI RE , 7E AR 20 IR 1) A A
RBHRIERBENEM. B80S, RS
T M, 2RI REME R A B RH, #sh M, Z
PRI BE A P CHF VR L. %50 50 0a I A B R
TR TR AT My 32 RS ShR IB A ( cho—
line) X§ CHF RO L LIS R (1, ) M ARMEA
B [Ca’ 1)) s KT RE AL -

1 #MR5EFZ*

1.1 SEWEY  TE R Wistar KL, HEVE, (K&
250 ~300 g, MG /RIEERIR A L P A # B i it
T B A v AT R R S

1.2 @K U73122. B 2 JL VR R 2 i 1R
( HEPES) 2 —EEDU R R ( EGTA) iR it 10 < 4
1i.7% A %5 H ( bovine serum albumin, BSA) Wi ME[A
choline Fll My 32 {445 55 M BELIKT 7] ( 4-DAMP) 4531471
H 25 [ Sigma /3 A); Fluo3/AM.F427 Il H 35 [ In—
vitrogen A F]; DMSO. & G S KB( Krebs buffer) ¥
R A4 Sy [ 7 3 B 4

1.3 FEMF BLA0E LYHLRELR RGN H
BCHR 7% BB A\l B R B i K A% ( Axopatch
200B) 5 F FIHEORL S 4 i ( Digidata 1322) 1 4 SE 5
Axon 73] 8] {4 B ( TE 2000-U) 1 § H 7 Nikon
) ZHEREAEE SR ( MHW3) 119§ H AR Narishige
ol SRR 5 1 B 35 E TMC A A R il
( NBD TC2bip) 4 H 22 [ Cell Micro Controls 2\ #]; i
H Bz X ( PP-830) g F H A% Narishige 23 7]; FV-
300 B I R BB W H H A Olympus 24
) o

1.4 &% H3W(mmol/L) : NaCl 126,KCl 5. 4,
MgCl, 1, CaCl, 1.8, NaH,PO, 0.33, % % §§ 10,
HEPES 10, /§ NaOH 5% pH =7. 4. Jo45 & QIR R
WA CaCl, Z4h, T AE 2.0 mmol /L. EGTA, H:

cated that the expression of HDAC2 was upregulated after SNI and downregulated after CQ injection. Conclusion

Pain can suppress the transmitting of itching signal, and differential expression of HDAC2 contributes to coregula—

tion of pain and itching in spinal cord.
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RS G R AR . KB ¥ ( mmol/L) : % 2 R
70, £ ff& 15,KCl1 30,KH, PO, 10, MgCl, 0. 5,EGTA
0.5,HEPES 10,7255 10, ] KOH i % pH =7.3 ~
7.4, %S SN ( mmol /L) : Tris-Cl 136, CsCl 5. 4,
MgCl, * 6H,0 1,CaCl, « H,0 2, NaH,PO 40. 33, %
A 10, HEPES 10, ] Tris-OH % pH =7.4. i
e ( mmol /L) : CsCl 20, MgCl, * 6H,0 1, MgATP
5,EGTA 10, CsOH 110, K& %% 110, i CsOH
ZpH=7.2,

1.5 CHF @R KRR E SRR
HER I AEAT O E I T S e 0 b Z A BE S Bl TRAR
B2 ~3 mm &b, 2228 2F 3 A bR Sk 3T, W] —
INHOC LS5 FL, DLAEZ TS T D WL EEAS IR B
F1 [l BO F W 4P e RO IR R B Sl T, B L
AVL 38k ST Bt W] W A A a5 L. R 8 JH,
15 22 T AR Bk 5 FLAR BREEA T L3 80 J) 2 Al . DAAE
O EE KRR =2 kPa Flb CHF FAYRE R -
1.6 CHF KR.OCHLEESMESE  KRBRES T
BB O E B TR R 4 C . Pk
TiE S £ 8 Bk I W T4 45 % 2 T Langendorff ¥ i ¢
B Lo SEHIER G R LAZ) 8 ml/min fiY 3 i % £
FEJLZ) 3 ~5 min, DIEE B G VR OISR L. S
J& ¥ TCAS & S LA 12 ml/min 38 29 20 min
2 A IR 3B, B H 5 e B 1T A BSA /9 JC4S
£ PRV Ak 22 It T AL e S 2 8L LA AR A B A0 L2
Mo M0 AR R A0 3 AR R, 4R B D f O LA
2, 5P 2 min GTHC T K. KRR IR BT 9.0 WL
HAUVE THA KB AR b, B R T, fif
BN LA M 2 53 B8 T ok e RBRER R AR
P4 BT KB e 4 CokAatasE L h 7.
B WS FHRT, 1 95% 0, +5% CO, i F1, T
T T YRR P UL B I A A4 I E (37 £0.5) C e

1.7 SEMELEHEEEER"Y NS
Y E s N e 0 =S = I T 5 =8 £
M T, RIS RE S, IS SN LA 5 ml/min
LT U R A B A R T U L SRR L AR B
SUH M T R AF 0 BRSO WUAR M4 T 345505
T FEL Wl e PR IR 2 o AT 5 48 T 6 o LA 2R
Uity R 20 B B[R E B s B2 > 10 GQ) i F ik =X
BRI R AR, T 4 4 M AR D, ] P R S T
FPRIEANC S o ZEVRHE I AKH R 25, I e sk 45
25 3 min SR HBRIR N 4 B AR 2 RD A U A

HLAL( 10 ~ 11 mV) JE AL AMAG BT IE & . Bk
AL AT S F 25 R P B Pl LA, (5 5 i A48
000 Hz (38 , B A7 T ALE £ LUE 37 -

1.8 OHIAMASNE it e, BusE T
R HONFTIR ELRE S0 W TG J0RE A 40 i - S 56
FEF I, & A 100 mg /L BSA [1EH 5 R
TUEL, SRS TICPE 37 °CH IRAR H AR BE 4 10 pmol /
L Fluo3 /AM %&£ 30 min, 5.0 2= Y (a0 , AT
P YR B 2 T VR B (10 A5 ) B LT rh 30 ~ 40
AYIAE) 5 RF o UYL €0 0 40 B TV A R
EIWGEE S min J5, EBOFFIR RS0 IS0 4 41 i
PEATSEES . TR P 488 nm, & GF i Kl 526
nm, 7 Time series F£FF FXFAUME XY SEmdef 434,
(BRI ]2 10 s, FE4348 30 W, TR SRl E
Jo T8 2 YOS 3 YA I B Z (B B A 30 mmol /L
) KCl. 4525 409% % 10 min J5 il KC1 ( 30 mmol/
L) s X RRZH A EL 4% KCI (30 mmol /L) o 54
XY SF-TE B ORsREE (F) L L F, R
[Ca®* J,o VAF, (A2 R tmE) 5 F (4
YRS W HL AR [Ca®" ], BT sk i AR
k.

1.9 ZitS4hE  SRHA SPSS 17. 0 #y4i 475347,
BARLL v £5 oo AL HLECR FH IR R 5 2250 #r
PIREARS B L 3R ¢ K96 1 SigmaPlot #E 7
it ERl .

2 #R

2.1 choline 1 U73122 3 CHF X RO =LA
I, WIERALLER MRS K
BRI E — 40 mV, D25 BR4N L A B . 4 Y
AN & CsCL K™ 9 Cs™ BT IO, LA BH I 4 Fa 3 -
AN =30 mV ~ +50 mV, L 10 mV AR,
H 58k 300 ms, BEAS AT IE S P [a] F5 HL . choline
Z4(0.5 mmol /L) I, , FLFRZEE( —8.06 £0.59) pA/
pF %5 CHF 41( -4.86 £0.57) pA/pF Bl BT ( P <
0.01) . # T choline F 7l B M, % {4 BH Wi 57 4-
DAMP(3 nmol/L) ,I.,_, HLF S EEREZE( - 5.80 +
0.65) pA/pF, 5 choline 4] lL#%, 22 F A it 75 X
(P <0.01), 1M %45 T choline Fij 7 8 U73122 ( 3
wmol /L) , HL 7L %% BE M [ 25 ( - 6. 33 £0. 53) pA/pF,
5 choline HIL#2, 22 7 A Fit#E L (P <0.01) .
S LA LU AL, 22 A it i SL(F = 194. 448,
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P<0.01) . WK1,

2.2 choline 3¢ CHF X B/ = L4 B8 55 P B9 5% M
FIHBOCHFHE R LB R WS choline X CHF K

O LA LS 2 A 52 o ZE TCAS WD, 457 choline

(0.5 mmol/L) J5,%5 F,, /F, - Z(3.87 £0.32) (n

=70) , $&/R choline BETE K BRAMS A 45144 K 515&

CHF R B0 UL P9 85 2 R

300 ms

500 pA
'~1‘”'“V§ l‘_]ll(]lllh
40 mV
Ay B C D L
— = ol i s
i FHH L (mv)
E 04
60
2
; 4
=
<
[ =9

-@ CHF#
-O- choline#l

-k 4
~ choline+4-DAMPZ]
s 4 choline+U731224]

-10 A
1 choline #1 U73122 % CHF KR/ =0
MRASEERFAIEM(n =6,5 +5)

A: CHF 4; B: choline 4; C: choline + 4-DAMP 4{; D: choline +
U73122 41; E: & 410 WUAT M T, HO#: 55 CHF 41 H 8 *F P <
0.01; 15 choline 4 H#4: *P <0. 05, P <0. 01

2.3 choline #0 U73122 X+ CHF X R/ = Al 48 B8
[Ca®* ], B9mE  IE#15MLF ., A 30 mmol/L KCI
J5 A NES B /Fy (5. 13 £0.21) o SXFIEZH
Fe#, CHF 4155 F,, /F, W R (3. 95 0. 53) ,
ELSHGIFE L (P <0.01) . 5 CHF 4 [L%s,
choline 4 [Ca’" ], W & FF &, Fo. /Fy A (6.39 +
0.62) , 2R BHRITFEZEL(P <0.01) . 5 choline
2 %, U73122 5 choline L[ F )5 ,F,. /F, (BE
(3.85+0.56) , 2 FAHGiT2#E L (P <0.01) . i
SEIA T 4-DAMP T] 343355 choline THE [Ca® 1. 1Y
YER, 5 choline 4H %%, F,, /F, H(3.88 £0.38),
AL E L (P <0.01), U73122 41 45
U73122 + choline 3t [ /E 41 25 R LG i1 2% B Lo
WK 2. KHMERAGIHEL(F=72.8138,P
<0.01) .

LR
AA .v.%

ra

o
A B C D E F

&2 choline #1 U73122 3t CHF kR0 Z= A48 B
[Ca’* ], HIZMH( n =80,x 5)
A: X HR2H; B: CHF #H; C: choline ZH; D: choline + 4-DAMP #H; E:
choline + U73122 41; F: U73122 41; 5} BE41 L4 ** P <0.01; &
CHF 4 H#5: " P <0. 01; 5 choline 4 Hi4%: 22 P <0. 01

3 it

AR LE AT, choline REH B34 CHF K FR
OENAM 1, & [Ca®* ], My 32 1A BH Wr 7] 4-
DAMP R[4 3855 choline BIVER, 37314 3h M, Z
ART LA A S P 38, DT T 5O JTL A48 6 1) 45 7K

LFUEE 5 3 F 78 T P AT EOO WS Ay — W4 #R Ik
FHREFBOENRNZ —. M, Z{KH G EA
IR AZ A, Wit Gq/11 B4TH W AR C( phospholipase
C,PLC) , L5510 4,5 — IR NUBIK iR 1,3 ,4-
— IR L inositol 1,4, 5-triphosphate , IP,) F1 i
H il ( diacylglycerol, DAG) . 1P, 1 DAG 1E M 40BN
S5 A0, 2 S TP/ Ca”" il DAG/ 2 (4 # C
( protein kinase C,PKC) W55 5 Fig e, i IF
JCES B T IE A TE IS R, (R A NS R . AR
WL Em, PLC I3 U73122 W] LL3di %% choline $4
I L, B Thi [Ca®* 1, MOVERT 488 M, Z k] i
it Gq/11-PLC AR s LHALSE 18 , {0145 B 13 18
FEHL A0ME [Ca®" 1, 8, LHE O P Y Ca®* 25 1 3
L, 245 - WHR BRI R TP T T 9 Cat B, O WL
Wi Fra o, WIS B % CHF R BUAY O LA 9 4
=0

WFFE " B My B2 RS G Ly, 151252 000 20 i P
Ca’* LA IR , IR BE e ) L4 i 5
PR 25 B A 40 [Ca" ], FEAIK. My 21k
WA AT DA AR 0o LIS AR 108055 L 08D 0 ILRE 4R, [
DI B A 2R, X B O L= A PR P 1
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ARG R, My ZARE ] L it Gq/11-PLC 4%
il L4538 18, {2 i Ca® " N L, (41 [Ca®" ],
B, 5 Z BV HAIRAR L. My SZ AR AR T AT L3
PG U 4 7, X8 B4 29 e it A 460 BT 36 B i) CHF .
AL FEAS TR BRAS R My 2 RX 0 AL [Ca? " 1,
(4 52 T T BB TR] L A A A AR L o A AR TR] o

ARWFFEEE R G Z BT AR BOR 22 5, I K &2
BAE T @ Gq/11-PLC 3 5 HAWAF 5 4% 536 % ]
REAF7EsC BAE R, B I 9E A % i H B 138 B A
EWLINizy e 2 ST S L RS I E AN S e e Il
({28 S BV S X (A E I O i v = B el
YER: @ TRAMSE G AN RE 58 A A0 14 N SR 555, 44 P i
AR 2%, D AN T fE & Z B 2 Rl H &%
PAFE RN ( Qnpp 28 AR IR R B T, Tk S A
AL AR XS FLHEA T [RIHZ A R4 o

FEA TG WIS o, T it — 25 B A 45 D R 2R
ZHAEHT M, Z KX CHF 4 g i 42 9 4E H L Gq/
11-PLC {557 el % 5 At 36 Ji 22 [A) ) o 37 4 2
RIS 4 T ) W Y P A DA A A
BEEH MR R o TSR AT EH R 0 8 M i
AR My ZARAH Y T 1% TS, K
FRIEHT I 25 VE FH B SR n] BE IV & 42, I
O ISR R 937 3 0 L B R B (AL A
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Effect of M, R agonist on I, , and [Ca** ], in

i
myocardium of chronic heart failure rats
Luan Hairong,Sun Jian, Wang Deli, et al
( Dept of Functional Medicine ,Mudanjiang Medical College, Mudanjiang 157011)

Abstract Objective To investigate the protective effects of choline on I, _; and [Ca’" ], in myocardium from rats
with chronic heart failure. Methods The single ventricular myocytes were isolated by use of collegenase type II,
I.,_, was recorded by whole—cell patch clamp technique; [Ca®* |, was detected by laser scanning confocal micro—
scope in ventricular myocytes. Results The normalized peak currents of I, _, in ventricular myocytes were elevated
by choline group compared with those in CHF group, which could be neutralized by U73122 and partly reverted by
4-DAMP. The [Ca’" ], induced by KCl in ventricular myocytes were significantly increased by choline group, which
could be suppressed by U73122 and also partly reverted by 4-DAMP. Conclusions The possible mechanism of
protection of M; receptor involved in the protection of CHF rats is due to the open L type calcium channel , increased
[Ca’" ], via activation of Gq/11-PLC signal passway.

Key words choline; U73122;4-DAMP; ., _,; patch-clamp technique; laser scanning confocal microscope



