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The antioxidant activity of carnosine has been 
demonstrated in several laboratories by different 
methods [2,3,9-11]. However various authors have 
obtained diverse values of carnosine efficiency as 
an antioxidant [4,8,10,11], which could be due to 
various sources of camosine preparations differing 
in purity, as well as to differences in methodol- 
ogy. For this reason we compared the efficacy of 
camosine manufactured by Sigma and Serva with 
that obtained by column chromatography from 
meat extract at a Russian drug factory. The com- 
parison was performed with the use of different 
chemical arid biological models. 
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MATERIALSAND METHODS 

Different methods of inducing free-radical reactions 
were used to compare the interaction of camosine 
with different active forms of oxygen: chemical re- 
actions (interactions with H202, C10-, and OH 
formed in the Fenton reaction); model processes 
in which superoxide anion formation in the bio- 
logical structures was induced by iron ions; and 
free-radical generation in leukocyte suspension pro- 
voked by BaSO 4 (mainly O- 2 and CIO- and, to a 
lesser extent, OHg. 

The products of carnosine interaction with active 
forms of oxygen in chemical reactions were measured 
spectrophotometrically (Hitachi-557); in model pro- 
cesses malonic dialdehyde was measured as the ma- 
jor thiobarbituric acid reaction product whose forma- 
tion was induced by the addition of Fe 2§ ions to rat 
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serum lipoproteins [7] or to rabbit skeletal muscle 
sarcoplasmic reticulum fragments [3]. The rabbit se- 
rum leukocyte reaction to the addition of BaSO 4 
suspension was assessed in the presence of htminol 
[5] with a PKhL-1 luminometer (Russia). 

RESULTS 

All of  the carnosine preparations used were char- 
acterized by a relatively high purity but were con- 
taminated with optically active compounds (Fig. 1). 
In the absorption spectra of the Sigma and Serva 
carnosmes addit ional peaks (shoulders of  absorp- 
tion) were found at 260-320 n m  which were ab- 
sent in carnosine prepared from meat extract (Fig. 
1). The content  of  these optically active contami-  
nants was not more  than 0.5%, but they  could be 
responsible for the  diversity in the effects of  dif- 
ferent carnosme preparations. We thus compared  
the efficacies of  carnosine preparations obtained 
from different sources with the use of several mod-  
els of  free-radical generation. 

The nature of  impurities was not specially ex- 
amined, but it: is noteworthy that after camosine 
interaction with active oxygen forms obtained during 
water radiolysis, two optically active products were 
registered with absorption maxima at 265 and 320 nm 
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Fig. 1. Absorp t ion  spectra of 5 mM a q u e o u s  solut ions of 
carnosine. 

[4]. One of them, identified as a charge transfer 
complex, could be similar to the stable chloramine 
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Pig. 2. Absorption spectra of aqueous carnosine solutions after interaction with H202 (a) or hypochlorons anion (b). Registration 
48 h (a) or 1 h (b} after start of reaction. Temperature 25~ Concentrations of camosine  5 raM, of H202 1%, and of sodium 
hypochlorite 4 raM. 
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Hg. 3. Accumula t i on  of LPO produc t s  induced  by  200 ~tM Fe 2+ added to suspension of rat  serum l ipoprote ins  (a, [7]) and 
rabbi t  sa rcoplasmic  re t icu lum (b, [3]). Ordinate:  opt ica l  dens i ty  at  535 nm ( thiobarbi tur ic  acid react ion products) ;  abscissa:  
time e l  react ion or concentrat ion of reagents, as shown. 1) control; 2) native camosine,  5 raM; 3) carnosine from Serva, 1 mM. 
I9: 1) control; 2, 3) carnosine from Sigma: original (3) and after recrystallization (2), both in 50 mM concentration, c: concentrat ion 
dependence  for TBA react ion products  measured 30 rain after addi t ion  to sample (at 60 rain of reaction) of different carnosine 
preparat ions:  1) na t ive  preparat ion;  2, 3) the same as in b; 4) mother  l iquor  after recrystalI ization of 50 mM Sigma sample.  

complex obtained in the reaction of camosine with 
C10- (absorption maximum 265 rim) [6]. 

The interaction of camosine with 1-1202 in aque- 
ous solution led to an increase of the absorption 
shoulder at 265 rim. The reaction proceeded very 
slowly: the product appeared clearly only after 24 h, 
the differences in the spectra of various camosine 
preparations being negligible (Fig. 2, a). 

No differences were found in the efficacies of the 
camosine preparations used in reaction with hypochlo- 
rous anion. This reaction was an extremely rapid one 
[6]. Ten minutes after 5 mM carnosine were mixed 
with 4 mM hypochlorite, the C10- peak disappeared 
and the shoulder on the camosine spectrum was reg- 
istered in the range of 255-270 nm, corresponding 
to the chloramine complex descffoed earlier. It is seen 
from Fig. 2, b that the nature of the spectral curves 
obtained does not depend on the source of camosine. 

It was also impossible to discriminate between 
different camosines during Fenton reaction registra- 
tion under previously described conditions [1]. After 
2.5 rain from the start of the experiment the ESR 
signal used to estimate the number of OH" radicals 
interacting with the spin trap was suppressed by 70- 
80% in the presence of 40 mM carnosine, whatever 
its source. Therefore, we concluded that in chemical 
reactions with direct inductors of flee-radical reactions 
the efficiency of carnosine is determined by its own 
properties and by the nature of the reaction, while 
contaminating admixtures do not modify its activity. 

Another picture was observed in biological mod- 
els when lipid peroxidation of rat serum lipoproteins 
or rabbit sarcoplasmic reticulum was induced by Fe 

ions alone (Fig. 3, a) or together with ascorbic acid 
(Fig. 3, b). In this case the effective increase in LPO 
products  (registered as the amount  of malonic  
dialdehyde) was noticeably inhibited only by synthetic 
camosine. Native preparation free of contaminations 
was either much less effective (in the case where rat 
serum lipoproteins were used) or ineffective altogether 
(with rabbit sarcoplasmic reticulum). To elucidate the 
reasons for such a diversity between synthetic and 
native preparations, we recrystallized the Sigma com- 
pound and found that its efficiency was considerably 
decreased and the shoulder/n the spectrum between 
260 and 320 nm largely removed; at the same time, 
the mother liquor after recrystalli~ation was found to 
possess a strong inNbitory activity (Fig. 3, c). Thus, 
we found that commercial carnosine preparations con- 
tain negligible but active contaminants characterized 
by antioxidant activity and tentatively referred to as 
intermediate products of camosine interaction with 
free-radical forms of oxygen. 

This conclusion is in good agreement with the 
hypothesis on the antioxidant action of carnosine [9]; 
at the same time, it raises the problem of the com- 
patibility of data obtained with carnosines from dif- 
ferent sources. As we know, some authors have used 
native preparations [1,4,6,7], others commercial ones 
[3,4,10-11]. One may wonder, therefore, whether the 
antioxidant activity of carnosine is an intrinsic fea- 
ture or is caused by Lmpurities in the preparation used. 
In the latter case the biological action of camosine 
should be explained by another mechanism. 

To solve this problem, we used a ceUular model 
of active forms of oxygen generation in which a burst 
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of free-radical format ion in rabbit leukocytes was 
induced by BaSO 4 and registered in the presence of 
lumJnol as a chemiluminescent response [5]. We could 
reliably measure this reaction even though the amount 
of malonic d/aldehyde formed was at least 10 times 
less than  in previous experiments (Fig. 3). In these 
experiments camosine effectively suppressed the oxi- 
dizing response of leukocytes, the native preparation 
being even more effective than the synthetic one. 

The data presented show that the antioxidant 
activity of  camosine is governed by camosine itself, 
the result of this act ion being not  only local sup- 
pression of the chain LPO process, but also more  
intrinsic cell reactions, such as immunomodula t ing  
activity, stimulation of  wound healing, stress adapta- 
tion, etc., - effects recently described [9]. At the same 
time, it is necessary to reinvestigate some effects of  
camosine obtained with the use of commercial prepa- 
rations in order to elucidate the contribution of the 
contaminations to the phenomena  described. 
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Serotonin appears to play an important  role in 
the pathogenesis of  migraine. It has been established 
that during an attack of  migraine the secretion of 5- 
hydroxyindoleacetic acid (the main serotonin metabo- 
lite) rises [9], while the serotonin level falls in plate- 
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lets [2,4]. It is significant that migraine attacks are 
most often preceded by states characterized by elevated 
blood levels of steroid hormones (stress, emotional 
tension, use of contraceptives, etc.). Normally, steroid 
hormones probably do not  participate in the regula- 
tion of serotonm transport in nerve endings or plate- 
lets [7,8]. Since increased levels of steroid hormones 
figure prominently among the factors triggering mi- 
graine attacks, the serotonin-transporting system of 
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