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Abstract:

Oxidants play a significant role in causing oxidative stress, which underlies the pathogenesis of inflammation and rheumatoid arthri-

tis. The processes associated with inflammatory responses are complex and often involve reactive oxygen species. There are many

mediators that initiate and amplify the inflammatory response such as histamine, serotonin and metabolic products of arachidonic

acid (thromboxane, prostaglandins and leukotrienes). In the present study, we examined the antioxidant activity of carane deriva-

tives – KP-23 and its optical isomers – that possess strong local anesthetic and anti-inflammatory activity. The antioxidant effects

(expressed as Trolox Equivalent Antioxidants Capacity, TEAC) were observed for one of the optical isomers of carane, a derivative

of propranolol – KP-23R. The relative scavenging effect (%R) of ABTS� by KP-23S, KP-23R and standards measured at 30 min was

the following, listed in decreasing order: tetracaine > KP-23S > KP-23R > procaine > lignocaine > benzocaine (99, 85, 80, 38, 21 and

20%, respectively, at a concentration of 10 mM). The IC�� values also show strong antioxidant properties of the investigated KP

compounds (ranging between 11–18 mM) and tetracaine (6.2 mM) compared to other local anesthetics (129–348 mM). Moreover,

monoterpene derivatives were more effective as antioxidants than propranolol diastereoisomers (280–528 mM). We found that

carane derivatives, in contrast to propranolol diastereoisomers, serve as potent antioxidants by scavenging radicals
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Introduction

Superoxide anions are precursors to active free radi-

cals that have the potential to react with biological

macromolecules and thereby induce tissue damage

[16]. Additionally, superoxide has been implicated in

several pathophysiological processes due to its trans-

formation into a more reactive species, such as hy-

droxyl radicals, that initiate lipid peroxidation. Super-

oxide has also been observed to directly initiate lipid

peroxidation [39].

Free radicals are highly reactive transient chemical

species formed in all cells as unwanted by-products of

normal aerobic metabolism. Cells are protected from

free radical induced damage by a variety of radical

scavenging antioxidant proteins, enzymes and chemi-

cal compounds. Cellular damage arising from an im-

balance between free radical generating and scaveng-

ing systems (‘oxidative stress’) has been implicated in

the pathogenesis of a wide range of human disorders,

including ischemia-reperfusion injuries characteristic

of neurological disorders, such as strokes. Several

publications have described drugs from different

pharmacological classes that show antioxidant prop-

erties [2, 5, 13, 14, 17, 18, 25]. Recent research has

suggested that anesthetics such as propofol may func-

tion as antioxidants, thereby protecting brain tissue

from free radical induced damage to the lipid compo-

nents of cell membranes [26]. Local anesthetic agents
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