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Signal transduction pathway for cardiac myocyte contraction induced by Substance K in rats
CHENG Min, YANG Li-ping, WEI Zhenryu, GAO Yuan, GUO Zhi-liang (Department of Physiology, Zunyi Medical College. Zunyi

563003 China)

Abstract: Objective To study the signal transduction pathway for myocyte contraction induced by Substance K
(SK) in rats. Methods The fluorescent Ca>  indicator Fluo-3AM was used to quantitate the calcium signal directly

in the primary cultured myocardial cells. Changes of free Ca®" oncentration in cardiac myocytes were detected by

flow cytomeiry. The phospholipase C (PLC) inhibitor, neomycin and TP3 receplor antagonist, heparin, were used to

block signal system of phosphate‘s,{]azJr in order to investigate whether they took part in the SK-induced changes of
[Caz‘ ]i in myocytes. Results SK(1.78X 10 " mol/L) elevated [Caz‘ ]1 in myocytes. The effects could be
blocked by neomycin and heparin. Conclusion SK can elevate [Ca2+] i in myocyte, which may be mediated by a

signal system of phosphates—CaH .

Key words: myocardial cells; substance K; free calcium; PLC; FCW

K (Substance K, SK), A (Neu-
rokinin A, NKA) L (Neuromedin L),  Nawa
1983 :
- - - - - - - -NHo,
P (Substance P, SP)

(Pre-protachykinin, PPT). Hoover '

1) ~

, SK
SK
13
’
( ) )
[45]
(C-153)
1976—), s s
: (0852)8204414
+2002:05-13; : 2002-07-18

SK [Ca®']i
s SK
1
1.1 A Al
Wistar . K
VFluo-3AM . (DMSO) . Sigma
; DMEM ( ) Hyclone s A23187
Alexis ; +MnCl1, ;
1.2 #4 KRS Lmpass %k
1~3d Wistar ( 8 ),
s D-Hanks , 1
mmX 1 mmX 1 mm s , 20~ 30
(0. 25%) (37
C, 10 min). . , . 2

min (



768

25

). 37 °C, 20 min). ,
. . 200
Hanks 2~3

. . DMEM , 25
ml , 37 G, 5%C0, .1
h . , , X 10%
ml . , 0. 1 mmol/ L 5~
1.3 *Til & ekl 4] &

. SK . : .

. 01% .

. . . 3, 1000

v min, 5 min , 2 ml ,
. s 50 g/ ml 4
min 5 min(1 000 ¥ min),
mmol/ L ATP. 10 mmol/ LL .20 U/ml
1.4 ShLmB[Ca’ ] i W=
0.1% .
s 0. 2% Hepes

2~3 , . . 200
85% (2X 10% ml) Fluo-3AM( .8
tmol/ L), 37 °C 45 min,  Fluo-3AM

s »  Hepes 2
~3 2% 10° /ml,
Fluo-3 cat F;
A23187(1X 10 *mmoV/ L) 1 mmol/L CaCl, (

), Fraxs MnC1(2 mmol/
L), Faine . [ Ca®'] i= Kd(F—
Fuin)/ (Fpo— F) (nmol/ L) [ Ca" i, Kd= 450 nmol/ L',
1.5 St ase

xts SPSS
. t
t
2

2.1 SK *ho lm B[ Ca® ] i 69 4R

0.5m

(Saline, 5D

X103 mol/L).
(P<0.01),

¢ )s
SK (

[C2T]i .

1.

2.2 #EF K A Wm i Ca )i &8 ok

C
[Ca’]i
5 min

1.78<.10, > mel/L)

(Neomy cin)

SK [Ca®'] i

SK(
(P< 005,

SK
(5% 10 °

mol/ L)

1,

2.3 K& MSK #FCMmia] Ca' i G b9 Fh

(Heparin) (200 g/ mD)

[Ca®i K (
(P<0.09, i

SK,

2mn

1. 78X 10 ° moV/L)

1 SK(1.78<10 SmoV L). (5% 103 mol/ L)
(200 t*g/ mD [C2Ti (x+s)
Tab 1 Effects of SK(1. 78< 10 Smol/ L), neomycin (5X 10 3 mol/ L)
and heparin (200 g/ mD on [ Ca*'] i in myocytes(X =+ s)

Graip n [ C2 ] i(omol/ L)
Saline 6 173.43+20.03
Substance K(SK) 6 284.18£20. 24 %%
Neony dnrt-SK 6 182.5220.20 *
Heparint SK 6 162.93--27.06 *

EH, P<0.01 ws NS; *; P<<0.05 vs SK

3
Ca2+
° ) C32 ‘ )
Ca> " 0.1 Mmol/L
Caz }
Ca2+
Caz‘
CazjL , .
K [Ca®']i  SK .
C ,
Caﬂ [ 78] .
Ca®" C
(PIC) 4,5 (PIP,)C3
(DG) L 45
(IP3)s DG C(PKC) ;1P
]—P?a ’ C -
. 4 ’
IP3 o N’ ’
IP3 ° ]-P3 ’
, o . PLC
[Ca i : C. IPs
SK [ Ca®' ]
. SK Ca>”
Caz+



25 9 Vol. 25 No. 9
2003 5 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE May. 2003 769
C , . [J] . Cardiovasc Res, 1995,30(4). 570— 584.

[1] Nawa H Hiwse T, Tahashini H ef al. Neucleotide sequence of cloned
¢DNAs for wo types of borine brain substance P precursor[ J]. Nature,
1983 306(5938):32—36.

[2] Hoover D B, Yingz Chang, Hancock J C. Characterization of responses to
neurokinin A in the isohted perfused guinea pig heait[ J] . Am J Physiol,
1998 275 (6 Pt 2). R1803— R1811.

[3] s s , . K
[J. » 2001, 24(6). 485—487.

[4 Brodde O E Michel M C, Zertkowski H R. Signal transduction mechanisms

controlling cardiac contractility and their alterations in chronic heart failure

[5] Kao J P, Harootunian AT, Tsen RY. Photochemically generated cytosolic
calcium pulses and their detection by fluo-3[ J] . J Biol Chem, 1989 264
(14). 817— 819.

[6] Gromdordy B M, Frossard N, Rhoden K J, e al. Tachykinin-induced
phosphoi nositide breakdown in airway smooth muscle and epthelium: rela-
tionship to contractior] J| . Mol Pharmacol, 1988, 33(5): 515— 519.

[7] Watson S, Arikinstall S. The G-pwoetin linked receptor factshook:
Tachykining M] . London: Academic Press, 1994. 266—267.

E : : : (Al

[M].
, 1998. 183— 190.

(Gt AR )

B 45, 1000-5404 (2008) 09-0769-01

c-myc. bel-2

Expressions of c-myc and bcl-2 in primary hepatocellular carcinoma and their clinical

values
vl gk 2L BL AAEL D gad (!

, 400038;
. 400038)

(Hepatocellular carcinoma, HCC)

cmyes bc-2
(L3
1
1.1 AR kR
1997 12 1998 11
38 (
) 2.0 cm s 5
1.2 R
38 2, 6 ., 26~65 46. 6
» HBsAg 84.27%, 73.9%, AFP=31
tg/L 71%, =5 cm 68. 9%,
42.1%, 47. 4%, 10. 5%,
31. 6%, 22.2%. TNM
(1987, r 2 .10 12 ,M0 21 ,
v 3 Edmondsorr steiner
19%65—), )
s 10 ,
: (023)68752225
5 2001-1 1-06; : 2002-06-29,

, 100021; 3

(1956, r 2,0 11 ,1II 19 .,V 6
1.3 R mpse
cmye (9F/11)  bd2

Maxim Biotech, Inc. s -
(UltraSensitive TMS-P kit )

(100/ D5,

1.4 2R3 5% 15 42

10%
t
2
2.1 cmycbd2 £ B ALR T8 &L
N cmye (
63.1%.57.9%), cmycbd-2 13.1%.

cmyc bel2 .
2.2 cmye.bel2 MR PR AR BR S EH & N

cmyc. bek2
. cmyc .
HBsAg . TNM (P<0. 05,
cmyc.bd-2 N N AFP.
(P> 0.05).
(T # 773 )



