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Fullerenes possess unique mechanical, chemical and electrical properties, thus offering 

considerable potential for diverse applications. Park et al. [1] identified carbon nanotubes and 

C60 fullerenes as a novel class of ion channel blockers that can indiscriminately inhibit several 

diverse types of potassium channels. We aimed was to investigate the action of C60 fullerenes on 

receptor-operated cation channels mainly formed by TRPC4 proteins in ileal smooth muscle 

myocytes. Activation of these channels subsequent to acetylcholine binding to expressed in these 

cells M2 and M3 muscarinic receptors represents the key event in the parasympathetic control of 

smooth muscle motility and cholinergic excitation-contraction coupling [2;3]. 

Experiments were performed on single collagenase-dispersed mouse ileal myocytes using 

patch-clamp techniques with symmetrical 125 mM Cs
+
 solutions and [Ca

2+
]i 'clamped' at 100 nM 

(10 mM BAPTA/CaCl2 mixture) in order to isolate the muscarinic cation current (mICAT). The 

current was induced by intracellular infusion of 200 μM GTPγS, which activates G-proteins 

directly, i.e. bypassing the muscarinic receptors. C60 fullerenes applied at 10
-6

 M at peak 

response to G-proteins activation caused mICAT inhibition by 46.4±8.4% (n=3). The inhibition 

developed rather slowly, with the time constant of 111±14 s (Fig. 1A illustrating the time course 

of C60 inhibitory action on mICAT at -40 mV), was voltage-independent (Fig. 1B showing leak-

corrected current-voltage relationships measured by slow voltage ramps before and after C60 

application, as indicated) and irreversible. These results suggest that C60 fullerenes are unlikely 

to cause any direct block of the 

TRPC4 channel; rather, they may 

accumulate in the membrane and 

disrupt G-protein signalling 

leading to mICAT generation. Thus, 

C60 fullerenes may represent a 

novel class of molecules for the 

treatment of disorders of 

gastrointestinal motility. 

 
References 

 1.  Park K.H., Chhowalla M., Iqbal Z., Sesti F. Single-walled carbon nanotubes are a new 

class of ion channel blockers. J Biol Chem 2003; 278: 50212-50216. 

 2.  Zholos A.V. Regulation of TRP-like muscarinic cation current in gastrointestinal smooth 

muscle with special reference to PLC/InsP 3/Ca
2+

 system. Acta Pharmacol Sin 2006; 27: 

833-842. 

 3.  Tsvilovskyy V.V., Zholos A.V., Aberle T. et al. Deletion of TRPC4 and TRPC6 in mice 

impairs smooth muscle contraction and intestinal motility in vivo. Gastroenterology 2009; 

137: 1415-1424. 


