
 

 
 
 
 
 
 

 
Appendices 



 

References 
 

1. Allen DG, Eisner DA, Orchard CH (1984) Characterization of oscillations of 

intracellular calcium concentration in ferret ventricular muscle. J Physiol 

352:113-128. 

 

2. Anwar A, Taimor G, Korkususz H, Schreckenberg R, Berndt T, Abdallah Y, 

Piper HM, Schluter KD (2005) PKC-independent signal transduction pathways 

increase SERCA2 expression in adult rat cardiomyocytes. J Mol Cell Cardiol 

39:911-919. 

 

3. Barron AJ, Finn SG, Fuller SJ (2003) Chronic activation of extracellular-signal-

regulated protein kinases by phenylephrine is required to elicit a hypertrophic 

response in cardiac myocytes.Biochem J 371:71-79. 

 

4. Bauer S, Maier SK, Neyses L, Maass AH (2005) Optimization of gene transfer 

into neonatal rat cardiomyocytes and unmasking of cytomegalovirus promoter 

silencing. DNA Cell Biol 24:381-387. 

 

5. Bayguinov O, Hagen B, Bonev AD, Nelson MT, Sanders KM (2000) 

Intracellular calcium events activated by ATP in murine colonic myocytes. Am 

J Physiol Cell Physiol 279:C126-135. 

 

6. Berger HJ, Prasad SK, Davidoff AJ, Pimental D, Ellingsen O, Marsh JD, Smith 

TW, Kelly RA (1994) Continual electric field stimulation preserves contractile 

function of adult ventricular myocytes in primary culture. Am J Physiol 

266:H341-349. 

 

7. Berridge MJ (2006) Calcium microdomains: organization and function.Cell 

Calcium 40:405-412. 

 

8. Bers DM (2001) Excitation-Contraction Coupling and Cardiac Contractile 

Force. Kluwer Academic Publishers, Dordrecht, Boston, London. 

 



 

9. Bers DM (2002) Cardiac excitation-contraction coupling. Nature 415:198-205.  

 

10. Borg TK, Raso DS, Terracio L (1990) Potential role of the extracellular matrix 

in postseptation development of the heart. Ann N Y Acad Sci 588:87-92. 

 

11. Brette F, Orchard C (2007) Resurgence of cardiac t-tubule research. 

Physiology (Bethesda) 22:167-173. 

 

12. Brochet DX, Yang D, Di Maio A, Lederer WJ, Franzini-Armstrong C, Cheng H 

(2005) Ca2+ blinks: rapid nanoscopic store calcium signaling. Proc Natl Acad 

Sci U S A 102:3099-3104. 

 

13. Bugaisky LB, Zak R (1989) Differentiation of adult rat cardiac myocytes in cell 

culture. Circ Res 64:493-500. 

 

14. Burrows MT (1912) Rhythmical activity of isolated heart muscle cells in vitro. 

Science 36:90-92. 

 

15. Cavanough MW (1955) Pulsation, migration and division in dissociated chick 

heart cells in vitro. J Exp Zool 128:573-589. 

 

16. Cheng H, Lederer WJ, Cannell MB (1993) Calcium sparks: elementary events 

underlying excitation-contraction coupling in heart muscle. Science 262:740-

744. 

 

17. Ching LL, Williams AJ, Sitsapesan R (2000) Evidence for Ca(2+) activation 

and inactivation sites on the luminal side of the cardiac ryanodine receptor 

complex. Circ Res 87:201-206. 

 

18. Claycomb WC, Lanson N Jr (1984) Isolation and culture of the terminally 

differentiated adult mammalian ventricular cardiac muscle cell. In Vitro 20:647-

651. 

 



 

19. Damon DH (1999) Endothelin and post-ganglionic sympathetic neurons. Clin 

Exp Pharmacol Physiol 26:1000-1003. 
 

20. Davidoff AJ, Maki TM, Ellingsen O, Marsh JD (1997) Expression of calcium 

channels in adult cardiac myocytes is regulated by calcium. J Mol Cell Cardiol 

29:1791-1803. 

 

21. Decker ML, Simpson DG, Behnke M, Cook MG, Decker RS (1990) 

Morphological analysis of contracting and quiescent adult rabbit cardiac 

myocytes in long-term culture. Anat Rec 227:285-299. 

 

22. Decker ML, Behnke-Barclay M, Cook MG, La Pres JJ, Clark WA, Decker RS 

(1991) Cell shape and organization of the contractile apparatus in cultured 

adult cardiac myocytes. J Mol Cell Cardiol 23:817-832. 

 

23. DelPrincipe F, Egger M, Niggli E (1999) Calcium signalling in cardiac muscle: 

refractoriness revealed by coherent activation. Nat Cell Biol 1:323-329. 

 

24. Desmarets J, Gresser O, Guedin D, Frelin C (1996) Interaction of endothelin-1 

with cloned bovine ETA receptors: biochemical parameters and functional 

consequences. Biochemistry 35:14868-14875. 

 

25. Díaz ME, Graham HK, Trafford AW (2004) Enhanced sarcolemmal Ca2+ efflux 

reduces sarcoplasmic reticulum Ca2+ content and systolic Ca2+ in cardiac 

hypertrophy. Cardiovasc Res, 62:538-547. 

 

26. Duchen MR (1999) Contributions of mitochondria to animal physiology: from 

homeostatic sensor to calcium signalling and cell death. J Physiol 516:1-17. 

 

27. Dulce RA, Hurtado C, Ennis IL, Garciarena CD, Alvarez MC, Caldiz C, Pierce 

GN, Portiansky EL, Chiappe de Cingolani GE, Camilion de Hurtado MC (2006) 

Endothelin-1 induced hypertrophic effect in neonatal rat cardiomyocytes: 

involvement of Na+/H+ and Na+/Ca2+ exchangers. J Mol Cell Cardiol 41:807-

815. 



 

28. Ellingsen O, Davidoff AJ, Prasad SK, Berger HJ, Springhorn JP, Marsh JD, 

Kelly RA, Smith TW (1993) Adult rat ventricular myocytes cultured in defined 

medium: phenotype and electromechanical function. Am J Physiol. 265:H747-

754. 

 

29. Eppenberger HM, Eppenberger-Eberhardt M, Hertig C (1995) Cytoskeletal 

rearrangements in adult rat cardiomyocytes in culture. Ann N Y Acad Sci 

752:128-130. 

 

30. Eppenberger HM, Zuppinger C (1999) In vitro reestablishment of cell-cell 

contacts in adult rat cardiomyocytes. Functional role of transmembrane 

components in the formation of new intercalated disk-like cell contacts. 

FASEB J 13:S83-89. 

 

31. Fearnley CJ, Higazi DR, Bootman MD, Roderick LH (2007) Investigating 

subcellular calcium signals in cardiac myocytes. Proc Life Sciences, PC277. 

Ref Type: Abstract/Poster. 

 

32. Giaid A, Gibson SJ, Ibrahim BN, Legon S, Bloom SR, Yanagisawa M, Masaki 

T, Varndell IM, Polak JM (1989) Endothelin 1, an endothelium-derived peptide, 

is expressed in neurons of the human spinal cord and dorsal root ganglia. 

Proc Natl Acad Sci U S A 86:7634-7638. 
 

33. Goldspink PH, McKinney RD, Kimball VA, Geenen DL, Buttrick PM (2001) 

Angiotensin II induced cardiac hypertrophy in vivo is inhibited by cyclosporin A 

in adult rats. Mol Cell Biochem 226:83-88. 

 

34. Grynkiewicz G, Poenie M, Tsien RY (1985) A new generation of Ca2+ 

indicators with greatly improved fluorescence properties. J Biol Chem 

260:3440-3450. 

 

35. Gupta V, Grande-Allen KJ (2006) Effects of static and cyclic loading in 

regulating extracellular matrix synthesis by cardiovascular cells. Cardiovasc 

Res 72:375-383. 



 

36. Hajnoczky G, Thomas AP (1997) Minimal requirements for calcium oscillations 

driven by the IP3 receptor. EMBO J 16:3533-3543. 
 

37. Harary I, Farley B (1960) In vitro studies of single isolated beating heart cells. 

Science 131:1674-1675. 

 

38. Hardingham GE, Chawla S, Johnson CM, Bading H. (1997) Distinct functions 

of nuclear and cytoplasmic calcium in the control of gene expression. Nature 

385:260-265. 

 

39. Hardingham GE, Arnold FJ, Bading H (2001) Nuclear calcium signaling 

controls CREB-mediated gene expression triggered by synaptic activity. Nat 

Neurosci 4:261-267. 

 

40. Hein L, Stevens ME, Barsh GS, Pratt RE, Kobilka BK, Dzau VJ (1997) 

Overexpression of angiotensin AT1 receptor transgene in the mouse 

myocardium produces a lethal phenotype associated with myocyte hyperplasia 

and heart block. Proc Natl Acad Sci U S A 94:6391-6396. 

 

41. Heiser WC (2003) Gene Delivery to Mammalian Cells. Humana Press, 

Totowa. 

 

42. Hilal-Dandan R, Kanter JR, Brunton LL (2000) Characterization of G-protein 

signaling in ventricular myocytes from the adult mouse heart: differences from 

the rat. J Mol Cell Cardiol 32:1211-1221. 

 

43. Ieda M, Fukuda K, Hisaka Y, Kimura K, Kawaguchi H, Fujita J, Shimoda K, 

Takeshita E, Okano H, Kurihara Y, Kurihara H, Ishida J, Fukamizu A, Federoff 

HJ, Ogawa S (2004) Endothelin-1 regulates cardiac sympathetic innervation in 

the rodent heart by controlling nerve growth factor expression. J Clin Invest 

113:876-884. 

 



 

44. Ikeda U, Briggs GM, Allen PD, Sen L, Medford RM, Smith TW (1990) 

Properties of adult rat ventricular cells in long-term culture. Cardioscience 

1:225-233. 

 

45. Ito H, Hirata Y, Hiroe M, Tsujino M, Adachi S, Takamoto T, Nitta M, Taniguchi 

K, Marumo F (1991) Endothelin-1 induces hypertrophy with enhanced 

expression of muscle-specific genes in cultured neonatal rat cardiomyocytes. 

Circ Res 69:209-215.  

 

46. Ito H, Hirata Y, Adachi S, Tanaka M, Tsujino M, Koike A, Nogami A, Murumo 

F, Hiroe M (1993) Endothelin-1 is an autocrine/paracrine factor in the 

mechanism of angiotensin II-induced hypertrophy in cultured rat 

cardiomyocytes. J Clin Invest 92:398-403. 

 

47. Jacobson SL (1977) Culture of spontaneously contracting myocardial cells 

from adult rats. Cell Struct Funct 2:1-9. 

 

48. Jacobson SL, Banfalvi M, Schwarzfeld TA (1985) Long-term primary cultures 

of adult human and rat cardiomyocytes. Basic Res Cardiol 80:79-82. 

 

49. Jacobson SL, Piper HM (1986) Cell cultures of adult cardiomyocytes as 

models of the myocardium. J Mol Cell Cardiol 18:661-678. 

 

50. Kageyama K, Ihara Y, Goto S, Urata Y, Toda G, Yano K, Kondo T (2002) 

Overexpression of calreticulin modulates protein kinase B/Akt signaling to 

promote apoptosis during cardiac differentiation of cardiomyoblast H9c2 cells. 

J Biol Chem 277:19255-19264. 

 

51. Kato S, Ivester CT, Cooper G 4th, Zile MR, McDermott PJ (1995) Growth 

effects of electrically stimulated contraction on adult feline cardiocytes in 

primary culture. Am J Physiol 268:H2495-2504. 

 

 



 

52. Kawaguchi-Manabe H, Ieda M, Kimura K, Manabe T, Miyatake S, Kanazawa 

H, Kawakami T, Ogawa S, Suematsu M, Fukuda K (2007) A novel cardiac 

hypertrophic factor, neurotrophin-3, is paradoxically downregulated in cardiac 

hypertrophy. Life Sci 81:385-392. 

 

53. Kaye D, Pimental D, Prasad S, Maki T, Berger HJ, McNeil PL, Smith TW, Kelly 

RA (1996) Role of transiently altered sarcolemmal membrane permeability and 

basic fibroblast growth factor release in the hypertrophic response of adult rat 

ventricular myocytes to increased mechanical activity in vitro. J Clin Invest 

97:281-291. 

 

54. Keller M, Kao JP, Egger M, Niggli E (2007) Calcium waves driven by 

"sensitization" wave-fronts. Cardiovasc Res 74:39-45.  

 

55. Kim S, Iwao H (2000) Molecular and cellular mechanisms of angiotensin II-

mediated cardiovascular and renal diseases. Pharmacol Rev 52:11-34. 

 

56. Kimes BW, Brandt BL (1976) Properties of a clonal muscle cell line from rat 

heart. Exp Cell Res 98:367-381. 

 

57. Kirk MM, Izu LT, Chen-Izu Y, McCulle SL, Wier WG, Balke CW, Shorofsky SR 

(2003) Role of the transverse-axial tubule system in generating calcium sparks 

and calcium transients in rat atrial myocytes. J Physiol 547:441-451. 
 

58. Klabunde RE (2005) Cardiovascular physiology concepts. Lippincott Williams 

& Wilkins, Philadelphia. 

 

59. Koizumi S, Bootman MD, Bobanovic LK, Schell MJ, Berridge MJ, Lipp P 

(1999) Characterization of elementary Ca2+ release signals in NGF-

differentiated PC12 cells and hippocampal neurons. Neuron 22:125-137.  

 

 

 



 

60. Lee CH, Poburko D, Sahota P, Sandhu J, Ruehlmann DO, van Breemen C 

(2001) The mechanism of phenylephrine-mediated [Ca(2+)](i) oscillations 

underlying tonic contraction in the rabbit inferior vena cava. J Physiol 534:641-

650. 

 

61. Li X, Zima AV, Sheikh F, Blatter LA, Chen J (2005) Endothelin-1-Induced 

Arrhythmogenic Ca2+ Signaling Is Abolished in Atrial Myocytes of Inositol-

1,4,5-Trisphosphate(IP3)-Receptor Type 2-Deficient Mice. Circ Res 96:1274-

1281. 

 

62. Lipp P, Thomas D, Berridge MJ, Bootman MD (1997) Nuclear calcium 

signalling by individual cytoplasmic calcium puffs. EMBO J 16:7166-7173. 

 

63. Lipp P, Niggli E (1998) Fundamental calcium release events revealed by two-

photon excitation photolysis of caged calcium in Guinea-pig cardiac myocytes. 

J Physiol 508:801-809. 

 

64. Lipp P, Kaestner L (2006) Image based high content screening—a view from 

basic science. In: J. Hüser (ed) High-Throughput Screening in Drug Discovery. 

Wiley VCH, Weinheim, pp. 129–149. 

 

65. Liu Y, Leri A, Li B, Wang X, Cheng W, Kajstura J, Anversa P (1998) 

Angiotensin II stimulation in vitro induces hypertrophy of normal and 

postinfarcted ventricular myocytes. Circ Res 82:1145-1159. 

 

66. Mackenzie L, Bootman MD, Laine M, Berridge MJ, Thuring J, Holmes A, Li 

WH, Lipp P (2002) The role of inositol 1,4,5-trisphosphate receptors in Ca(2+) 

signalling and the generation of arrhythmias in rat atrial myocytes. J Physiol 

541:395-409. 

 

67. Martin MM, Victor X, Zhao X, McDougall JK, Elton TS (2001) Identification and 

characterization of functional angiotensin II type 1 receptors on immortalized 

human fetal aortic vascular smooth muscle cells. Mol Cell Endocrinol 183:81-

91. 



 

 

68. Marx SO, Reiken S, Hisamatsu Y, Jayaraman T, Burkhoff D, Rosemblit N, 

Marks AR (2000) PKA phosphorylation dissociates FKBP12.6 from the 

calcium release channel (ryanodine receptor): defective regulation in failing 

hearts. Cell 101:365-376. 

 

69. Mejia-Alvarez R, Kettlun C, Rios E, Stern M, Fill M (1999) Unitary Ca2+ current 

through cardiac ryanodine receptor channels under quasi-physiological ionic 

conditions. J Gen Physiol 113:177-186. 

 

70. Milano CA, Dolber PC, Rockman HA, Bond RA, Venable ME, Allen LF, 

Lefkowitz RJ (1994) Myocardial expression of a constitutively active alpha 1B-

adrenergic receptor in transgenic mice induces cardiac hypertrophy.Proc Natl 

Acad Sci U S A 91:10109-10113. 

 

71. Mitcheson JS, Hancox JC, Levi AJ (1996) Action potentials, ion channel 

currents and transverse tubule density in adult rabbit ventricular myocytes 

maintained for 6 days in cell culture. Pflugers Arch 431:814-827. 

 

72. Mitcheson JS, Hancox JC, Levi AJ (1998) Cultured adult cardiac myocytes: 

future applications, culture methods, morphological and electrophysiological 

properties. Cardiovasc Res 39:280-300. 

 

73. Nag AC, Cheng M (1986) Biochemical evidence for cellular dedifferentiation in 

adult rat cardiac muscle cells in culture: expression of myosin isozymes. 

Biochem Biophys Res Commun 137:855-862. 

 

74. Nag AC, Lee ML, Sarkar FH (1996) Remodelling of adult cardiac muscle cells 

in culture: dynamic process of disorganization and reorganization of myofibrils. 

J Muscle Res Cell Motil,17:313-334. 

 

75. Nagai T, Sawano A, Park ES, Miyawaki A (2001) Circularly permuted green 

fluorescent proteins engineered to sense Ca2+. Proc Natl Acad Sci U S A 

98:3197-31202. 



 

 

76. Newton AC (1997) Regulation of protein kinase C. Curr Opin Cell Biol 9:161-

167. 
 

77. Niggli E, Shirokova N (2007) A guide to sparkology: the taxonomy of 

elementary cellular Ca2+ signaling events.Cell Calcium 42:379-387.  

 

78. O'Donnell JM, Sumbilla CM, Ma H, Farrance IK, Cavagna M, Klein MG, Inesi 

G (2001) Tight control of exogenous SERCA expression is required to obtain 

acceleration of calcium transients with minimal cytotoxic effects in cardiac 

myocytes.Circ Res 88:415-421. 

 

79. Pacher P, Thomas AP, Hajnoczky G (2002) Ca2+ marks: miniature calcium 

signals in single mitochondria driven by ryanodine receptors. Proc Natl Acad 

Sci U S A 99:2380-2385. 

 

80. Paolini C, Quarta M, Nori A, Boncompagni S, Canato M, Volpe P, Allen PD, 

Reggiani C, Protasi F (2007) Reorganized stores and impaired calcium 

handling in skeletal muscle of mice lacking calsequestrin-1. J Physiol 583:767-

784. 

 

81. Parker I, Yao Y (1996) Ca2+ transients associated with openings of inositol 

trisphosphate-gated channels in Xenopus oocytes. J Physiol 491:663-668. 

 

82. Piper HM, Jacobson SL, Schwartz P (1988) Determinants of cardiomyocyte 

development in long-term primary culture. J Mol Cell Cardiol 20:825-835. 

 

83. Poindexter BJ, Smith JR, Buja LM, Bick RJ (2001) Calcium signaling 

mechanisms in dedifferentiated cardiac myocytes: comparison with neonatal 

and adult cardiomyocytes. Cell Calcium 30:373-382. 

 

84. Polontchouk LO, Valiunas V, Haefliger JA, Eppenberger HM, Weingart R. 

(2002) Expression and regulation of connexins in cultured ventricular 

myocytes isolated from adult rat hearts. Pflugers Arch 443:676-689. 



 

 

85. Pott C, Goldhaber JI (2006) Is the ryanodine receptor a target for 

antiarrhythmic therapy? Circ Res 98:1232-1233. 

 

86. Powell T, Twist VW (1976) A rapid technique for the isolation and purification 

of adult cardiac muscle cells having respiratory control and a tolerance to 

calcium. Biochem Biophys Res Commun 72:327-333. 

 

87. Rinne A, Littwitz C, Kienitz MC, Gmerek A, Bosche LI, Pott L, Bender K (2006) 

Gene silencing in adult rat cardiac myocytes in vitro by adenovirus-mediated 

RNA interference. J Muscle Res Cell Motil 27:413-421. 

 

88. Sadoshima J, Xu Y, Slayter HS, Izumo S (1993) Autocrine release of 

angiotensin II mediates stretch-induced hypertrophy of cardiac myocytes in 

vitro. Cell 75:977-984. 

 

89. Sakurai T, Yanagisawa M, Inoue A, Ryan US, Kimura S, Mitsui Y, Goto K, 

Masaki T (1991) cDNA cloning, sequence analysis and tissue distribution of 

rat preproendothelin-1 mRNA. Biochem Biophys Res Commun. 175:44-47.

  

90. Sambrano GR, Fraser I, Han H, Ni Y, O'Connell T, Yan Z, Stull JT (2002) 

Navigating the signalling network in mouse cardiac myocytes. Nature 420:712-

714. 

 

91. Schackow TE, Decker RS, Ten Eick RE (1995) Electrophysiology of adult cat 

cardiac ventricular myocytes: changes during primary culture. Am J Physiol 

268:C1002-1017. 

 

92. Scoote M, Williams AJ (2004) Myocardial calcium signalling and arrhythmia 

pathogenesis. Biochem Biophys Res Commun 322:1286-1309. 

 

93. Shannon TR, Guo T, Bers DM (2003) Ca2+ scraps: local depletions of free 

[Ca2+] in cardiac sarcoplasmic reticulum during contractions leave substantial 

Ca2+ reserve. Circ Res 93:40-45. 



 

 

94. Shih HT (1994) Anatomy of the action potential in the heart. Tex Heart Inst J 

21:30-41. 

 

95. Shubeita HE, Thorburn J, Chien KR (1992) Microinjection of antibodies and 

expression vectors into living myocardial cells. Development of a novel 

approach to identify candidate genes that regulate cardiac growth and 

hypertrophy. Circulation 85:2236-2246. 

 

96. Siddiqui RA, Shaikh SR, Kovacs R, Stillwell W, Zaloga G (2004) Inhibition of 

phenylephrine-induced cardiac hypertrophy by docosahexaenoic acid. J Cell 

Biochem 92:1141-1159. 

 

97. Simpson P, McGrath A, Savion S (1982) Myocyte hypertrophy in neonatal rat 

heart cultures and its regulation by serum and by catecholamines. Circ Res 

51:787-801. 

 

98. Sobie EA, Song LS, Lederer WJ (2005) Local recovery of Ca2+ release in rat 

ventricular myocytes. J Physiol 565:441-447. 

 

99. Song LS, Sobie EA, McCulle S, Lederer WJ, Balke CW, Cheng H (2006) 

Orphaned ryanodine receptors in the failing heart. Proc Natl Acad Sci U S A 

103:4305-4310. 
 

100. Tallini YN, Ohkura M, Choi BR, Ji G, Imoto K, Doran R, Lee J, Plan P, Wilson 

J, Xin HB, Sanbe A, Gulick J, Mathai J, Robbins J, Salama G, Nakai J, 

Kotlikoff MI (2006) Imaging cellular signals in the heart in vivo: Cardiac 

expression of the high-signal Ca2+ indicator GCaMP2. Proc Natl Acad Sci U S 

A 103:4753-4758. 

 

101. Terracio L, Tingstrom A, Peters WH 3rd, Borg TK (1990) A potential role for 

mechanical stimulation in cardiac development. Ann N Y Acad Sci 588:48-60. 

 



 

102. Thomas D, Lipp P, Berridge MJ, Bootman MD (1998) Hormone-evoked 

Elementary Ca2+ Signals Are Not Stereotypic, but Reflect Activation of 

Different Size Channel Clusters and Variable Recruitment of Channels within a 

Cluster. J Biol Chem 273:27130-27136. 

 

103. Thomas D, Tovey SC, Collins TJ, Bootman MD, Berridge MJ, Lipp P (2000) A 

comparison of fluorescent Ca2+ indicator properties and their use in measuring 

elementary and global Ca2+ signals. Cell Calcium 28:213-223. 

 

104. Trafford AW, Díaz ME, Negretti N, Eisner DA (1997) Enhanced Ca2+ Current 

and Decreased Ca2+ Efflux Restore Sarcoplasmic Reticulum Ca2+ Content 

After Depletion. Circ Res 81:477-484. 

 

105. Ursu, D (2004) Excitation-Contraction Coupling in a Mouse Deficient of the 

Dihydropyridine Receptor gamma1 Subunit. University Ulm. Ref Type: 

Thesis/Dissertation 

 

106. Volz A, Piper HM, Siegmund B, Schwartz P (1991) Longevity of adult 

ventricular rat heart muscle cells in serum-free primary culture. J Mol Cell 

Cardiol 23:161-173. 

 

107. Wang R, Zhang L, Bolstad J, Diao N, Brown C, Ruest L, Welch W, Williams 

AJ, Chen SR (2003) Residue Gln4863 within a predicted transmembrane 

sequence of the Ca2+ release channel (ryanodine receptor) is critical for 

ryanodine interaction. J Biol Chem 278:51557-51565. 

 

108. Wang SQ, Song LS, Lakatta EG, Cheng H (2001) Ca2+ signalling between 

single L-type Ca2+ channels and ryanodine receptors in heart cells. Nature 

410:592-596. 

 

109. Wettschureck N, Rutten H, Zywietz A, Gehring D, Wilkie TM, Chen J, Chien 

KR, Offermanns S (2001) Absence of pressure overload induced myocardial 

hypertrophy after conditional inactivation of Galphaq/Galpha11 in 

cardiomyocytes. Nat Med 7:1236-1240. 



 

 

110. Wu X, Zhang T, Bossuyt J, Li X, McKinsey TA, Dedman JR, Olson EN, Chen 

J, Brown JH, Bers DM (2006) Local InsP3-dependent perinuclear Ca2+ 

signaling in cardiac myocyte excitation-transcription coupling. J Clin Invest 

116:675-682. 

 

111. Xu YJ, Saini HK, Zhang M, Elimban V, Dhalla NS (2006) MAPK activation and 

apoptotic alterations in hearts subjected to calcium paradox are attenuated by 

taurine. Cardiovasc Res 72:163-174. 

 

112. Zhai P, Yamamoto M, Galeotti J, Liu J, Masurekar M, Thaisz J, Irie K, Holle E, 

Yu X, Kupershmidt S, Roden DM, Wagner T, Yatani A, Vatner DE, Vatner SF, 

Sadoshima J (2005) Cardiac-specific overexpression of AT1 receptor mutant 

lacking G alpha q/G alpha i coupling causes hypertrophy and bradycardia in 

transgenic mice. J Clin Invest 115:3045-3056. 

 

113. Zhou YY, Wang SQ, Zhu WZ, Chruscinski A, Kobilka BK, Ziman B, Wang S, 

Lakatta EG, Cheng H, Xiao RP (2000) Culture and adenoviral infection of adult 

mouse cardiac myocytes: methods for cellular genetic physiology. Am J 

Physiol Heart Circ Physiol 279:H429-436. 
 

  

 

  

 
 
 
 
 

 
 



 

List of abbreviations 
 

AC    adenylate cyclase 

AMP    adenosine mono phosphate 

ANGII   angiotensin II 

AP    action potential 

AT1    angiotensin receptor type 1 

ATP    adenosine triphosphate 

AV node   atrioventricular node 

βMHC   β-myosin heavy chains 

[Ca2+]i    intracellular calcium concentration 

cAMP    cyclic AMP 

CFS    calcium-free solution 

CICR    Ca2+-induced Ca2+ release 

DAG    di-acyl-glycerol 

DHPR   dihydropyridine receptors 

DIV    day in vitro 

DMSO   di-methyl sulfoxide  

ECC    excitation-contraction coupling 

ECM    extracellular matrix 

EL    elongated cells 

Em    membrane potential 

ER    endoplasmic reticulum 

ES    extracellular solution 

ET-1    endothelin-1 

ETA     endothelin receptor type A 

ETB    endothelin receptor type B 

F    fluorescence intensity 

F0    basal fluorescence intensity 

FCS    fetal calf serum 

FDHM   Full Duration at Half Maximum 

Fig.    figure 

FWHM   Full Width at Half Maximum 

Gi    protein G (GTPase activity) type i (inhibitory) 



 

Gq    protein G (GTPase activity) type q (coupled to PLC pathways)  

Gs    protein G (GTPase activity) type s (coupled to AC pathways) 

HCS solution  high-calcium solution 

InsP3    inositol 1,4,5-trisphosphate  

InsP3R   inositol 1,4,5-trisphosphate receptor  

i.p.    intraperitoneal injection 

ITS    insulin-transferrin-selenium mixture 

Kd    dissociation constant 

LCC    L-type Ca2+ channel 

LCS    low-calcium solution 

M    mol/L 

MAPK   mitogen-activated protein kinase 

min    minute 

ms    millisecond 

n    sample size 

NCX    Na+/Ca2+ exchanger  

NP    non pulsed cells 

P cells   pulsed cells 

“p” value  probability value. This number is a quantitative estimate of the 

likelihood that the observed difference between two groups could 

have happened by chance alone. 

PE    phenylephrine 

PIP2    phosphoinositol-4,5-biphosphate 

PKA    protein kinase type A 

PKC    protein kinase type C 

PLC    phospholipase C 

PMCA   plasma membrane Ca2+ ATPase 

R  number of cells on ECM over number of cells on poly-L-lysine 

after the isolation, plating and the first wash on DIV0 

RO    round cells 

RyR    ryanodine receptor 

s    second 

SA node   sinoatrial node 

SD    standard deviation 



 

SEM    standard error of the mean 

SERCA   sarcoplasmic/endoplasmic reticulum - Ca2+ ATPase 

 “SMS” filtering  “1 smooth, 1 median, 1 smooth” filtering 

SR    sarcoplasmic reticulum  

TATS    transverse-axial tubular system 

TM    transmembrane 

Tss/T1  ratio of the twitch amplitude under steady-state conditions (last 5 

peaks; Tss) by the initial contraction amplitude (T1) 

T-tubule system  transverse tubule system 
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