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NAT2*5 allele was found in 54.8% healthy children and 35.9% children with bronchial asth- 
ma, i.e. the risk of bronchial asthma was considerably lower in individuals carrying NAT2*5 
allele. NAT2*5 allele manifests itself in both homo- and heterozygous states. 
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Bronchial asthma (BA) is a complex multifactorial 
disease characterized by additive-polygenic inherit- 
ance, i.e. the disease manifests itself only when the 
influence of genetic and environmental factors reaches 
a threshold level [9]. High prevalence of BA and BA- 
associated mortality in the past 30 years are consid- 
ered to be a consequence of impaired environmental 
conditions [1]. Therefore, it is important to study the 
pathogenetic mechanisms of BA and factors determin- 
ing predisposition to this disease, which are activated 
by environmental conditions. 

Arylamine N-acetyltransferase (N-AT, EC 2.3. 
1.5) plays an important role in the metabolism of en- 
dogenous (serotonin [10], dopamine [6], leukotriene 
E 4 [13]), and exogenous (acrylamines of exhaust gas- 
es, paints and varnishes, tobacco smoke [14]) com- 
pounds. Polymorphism of this enzyme is phenotypi- 
cally manifested in the presence of fast and slow ace- 
tylators in human population. These two phenotypes 
differ in the risk of urine bladder and breast cancer, 
diabetes, and systemic lupus crythematosus [14]~ Since 
acety[ation reduces the toxicity of some xenobiotics 
and increased toxicity of others, N-AT-related risk 
varies depending on the chemical nature of pollutants. 
Hence, the N-AT genotype under different environ- 
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mental conditions can represent either risk or resis- 
tance factor. Changes in N-AT activity are most often 
determined by single point mutations in the structural 
region of the NA T2 gene. The most common mutation 
responsible for the slow-acetylator phenotype in Eu- 
ropeans is C4sf-T substitution (allele NAT2*5) [12]. 
The prevalence of  this mutation in different popula- 
tions varies from 30 to 57% [15]. 

We focused o n  NA T2 gent mutations as possible 
factors determining predisposition to BA, since N-AT 
is involved in metabolism of xenobiotics and endoge- 
nous compounds playing an important role in inflam- 
matory processes and regulation of bronchial constric- 
tion. Moreover, it was shown that slow acetylators are 
characterized by an increased risk of allergic diseases, 
including BA [11]. However, the relationships be- 
tween some alleles and the risk of BA have not yet 
been studied. N-AT allozymes exhibit different kinet- 
ic characteristics on different substrates [3], therefore, 
it seems important to clarify the role of NAT2 allele 
in predisposition to BA 

MATERIALS AND METHODS 

The study included 96 childrcn with BA, 64 boys and 
32 girls (66.7 and 33.3%, respectively) aging from 6.5 
to 15 (mean age 10.8). They were divided into passive 
smokers (PS, n=56, those who lived with smoking 
parents or neighbors) and non-PS (NPS, n--40, those 
who were not exposed to tobacco smoke). The control 
group included 94 children, 55 boys and 39 girls (58.5 
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and 41.5%, respectively) without signs of sensitization 
aged from 4 to 14 (mean age 8.2), also divided into 
PS (n=67, 71.3%) and NPS (n=27, 28.7%). All chil- 
dren were Europeoids, which excluded the effect o f  
ethnic factors on the distribution of the examined poly- 
morphic trait. 

Amplification conditions for the assessment o f  
NAT2 gene polymorphism and oligonucleotide prim- 
ers were similar to those described by A. Hubbard et 
al. [4]. PCR was performed in an AMP-105 amplifi- 
cator. The obtained 547 bp fragment was treated with 
Kpnl restrictase (Sibenzyme, Novosibirsk) followed 
by electrophoresis in 2% agarose. NA T2"5 allele ho- 
mozygotes yielded a single band corresponding to 547 
bp. Homozygotes without this allele showed 2 bands 
corresponding to 433 and 114 bp, and heterozygote 
yielded all three bands. 

The correlation between different NA T2"5 geno- 
types and BA was evaluated by the risk ratio (RR) [9], 
showing the probability of becoming ill against the 
probability of remaining healthy for individuals with 
certain genotype. This parameter was calculated by the 
formula RR=(A/B)/(C/D), where A and C are the num- 
ber of individuals with the given genotype among sick 
and healthy subjects, respectively, while B and D are 
the number of individuals without this genotype in the 
corresponding groups. RR calculated for the NPS sub- 
group characterizes the effect of genotype on the risk 
of BA. RR calculated for PS reflects the influence of  
smoking on the effect of  the genotype. When calcu- 
lating RR for sick PS and healthy NPS (RRs), the ef- 
fects of the genotype and smoking were added, so if  
they affect the risk in the same direction, the RR s val- 
ue is higher than in NPS, while if they act in different 
directions, it is lower. The data were processed using 
EpiInfo 6 software, the significance of differences was 
assessed with the Z 2 test. 

RESULTS 

Sick and healthy children differed in the incidence of  
NAT2*5 allele. This allele was found in 54.8% healthy 
individuals, which agree with published data for Eu- 
ropean populations [15], while in the BA group only 

TABLE 1. Distribution of NAT2 Genotypes in BA Patients and 

35.9% individuals carried this allele. The distribution 
of  NA T2"5 genotypes in sick and healthy children and 
RR of BA for children with different genotypes are 
presented in Tables 1 and 2. Analysis of RR for the 
whole study group revealed that NA72"5 allele is a 
factor determining the resistance to BA, while the ab- 
sence of this allele is associated with predisposition to 

,this disease. The PS subgroup was characterized by 
lower RR compared to NPS, which means that under 
the influence o f  smoking BA develops even in indi- 
viduals with resistant genotype. However, the differ- 
ence between RR and RR s was insignificant (Table 2). 

The involvement of N-AT in the metabolism of 
xenobiotics is an important factor for the development 
of  BA: smoking potentiates the negative effect of the 
absence of NAT2*5. This allele is known to encode an 
N-AT allozyme characterized by slow conversion of 
some substrates, in particular 2-aminofluorene [3]. 
The components of  tobacco smoke 2-aminofluorene 
and heterocyclic amines become more aggressive upon 
acetylation [5]. It can be assumed that NAT2*5 allele 
carriers less effectively metabolize these compounds, 
which determines less pronounced accumulation of 
toxic products and a lower risk of BA. 

Predisposition to BA can be formed in another, 
presumably more  important way associated with N- 
AT participation in the metabolism of endogenous 
substrates involved in sensitization, inflammation, and 
bronchial constriction. It has been reported that N-AT 
activity correlates with functional activity of immuno- 
competent cells [2]. N-AT participates in the metabo- 
lism of catecholamines and serotonin regulating bron- 
chial constrictions, which is important in terms of pre- 
disposition to BA, since bronchospasm contributes to 
the mechanisms of  bronchial obstruction [7]. Differ- 
ent N-AT allozymes are characterized by different af- 
finity to a variety of substrates [5]. Low affinity to 
serotonin slows down its transformation into melato- 
nin and accumulating serotonin can stimulate broncho- 
spasln via D~_ receptors. Low affinity to dopamine can 
lead to the accumulation of dopamine, noradrenaline, 
and adrenaline stimulating bronchodilation via 132-ad- 
renoreceptors. Predominance of either processes de- 
pends on kinetic parameters of allozyme encoded by 

Healthy Children 

Genotype 

Without NAT2*5 

With NAT2*5 

heterozygotes 

homozygotes 

PS (n=67) 

13 

54 

38 

16 

Control 

NPS (n=27) 

3 

24 

14 

10 

total 

16 

78 

53 

25 

PS (n=56) 

25 

31 

21 

10 

Patients with BA 

NPS (n=40) 

17 

23 

18 

5 

total 

42 

54 

39 

15 
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TABLE 2. OR as a Function of NAT2*5 Allele Genotype 

577 

Genotypes 

Without NAT2*5 

With NAT2*5 

heterozygotes 

homozygotes 

PS 

2.73* 

0.3* 

0.43** 

0.75 

RR 

NPS 

5.91" 

0.17" 

0.76 

0.24* 

all 

3.79* 

0.26* 

0.53** 

0.51 

RR s 

6.45* 

0.15"* 

0.56 

0.37 

Note. Significant difference between patients and healthy subjects: */3<0.01 

these alleles. We found no published data on the ki- 
netic parameters o f  different allelic variants of N-AT 
with regard to serotonin and dopamine, but our find- 
ings suggest that NA T2*5-encoded allozyme possess- 
es a lower affinity for dopamine compared to wild- 
type enzyme, while its affinity to serotonin is similar 
or higher. 

Thus, the prevalence of NA T2"5 allele in the con- 
trol children population in N0vosibirsk is the same as 
in other European populations and the presence of this 
allele is a factor o f  resistance to BA. 

REFERENCES 

1. Bronchial Asthma. Global Strategy [in Russian], Pulmonolo- 
go'a, Supplement (1996). 

2. V.V. Ivanova, L. N. Bulovskaya, G. F. Zheleznikova, and O. 
A. Drobachenko, hnmunologo'a, 6, 45-47 (1997). 

3. D. Hickman, J. R. Palamanda, J. D. Unadkay, and E. Sire, 
Biochem. Pharmacol., 50, No. 5, 697-703 (1995). 

**p<0.05. 

4. A.L. Hubbard, D. J. Harrison, A. H. Wyllie, et al., Gut., 41, 
229-234 (1997). 

5. P.D. Josephy, D. H. Evans, A. Parikh, and F. P. Guengerich, 
Chem. Res. Toxicol., 11, 70-74 (1998). 

6. J. Jouve, J. Herault, H. Tournade, and J. P. Muh, J. Chroma- 
togr.. 574, 9-15 (1992). 

7. J.T. Li, Curr. Opin. Pulm. Med., 3, 10-16 (1997). 
8. K. Orzechovska-Juzwenko, P. Milejski, J. Patkowski, et al., 

lnt. J. Clin. Pharmacol. Ther. Toxicol.. 28, No. 10, 420-425 
(1990). 

9. N. Pearse, hTt. J. Epidemiol., 22, 1189-1192 (1993). 
10. A. Sandford, T. Weir, and P. Pare, Am. J. Respir. Crit. Care 

Med., 153, 1749-1765 (1996). 
11. J. A. Smith, P. S. Helliwell, A. Isdale et al.. J. Pineal. Res., 

10, No. 1, 14-17 (1991). 
12. K. P, Vatsis, W. W. Weber, D. A. Bell, et al., Pharmaco- 

genetics, 5, 1-18 (1995). 
13. W. Wang and N. Ballatori, Pharmacol. Rev., 50, No. 3, 335- 

354 (1998). 
14, W. W. Weber and L. W. Hein, Ibid., 37, 25-79 (1985). 
15, N. M. Woolhouse, M. M. Quereshi, S. M. A. Bastaki, et al., 

Pharmacogenetics 7, 73-82 (1997). 


