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Principally new problem is discussed - the ecogenetic aspects of the long-term medical con
sequences produced by the dioxin-containing ecotoxicants in Vietnam. This includes the lasks of 
identification, examination and characterization of the Agent Orange (AO) long-term conse
quences on the genetic stmctures of differeni people as well as possible genetic destabilization 
outcome in the form of reproduction syslem disfunctions. 

Model examination was canied oul as part of the complex JRVTC investigation in the re
gions with different level of AO spraying [1]. It was based on the multilevel approach and was 
carried oul among the properly selected and characlerized exposure risk groups (ERG, Table 1). 
The conclusion on the ecogenetic consequences of the dioxin-containing ecotoxicological faclor 
(DEF) influence was grounded on the specially designed scheme ofthe analysis (Fig. 1). The 
scheme includes genetical description of the ecotoxicological situation on the territory, popula
tion demographical and genealogical studies, summary of the results obtained during genoloxi-
cological and toxicogenetical investigations [2,3]. 

Table 1. Exposure Risk Groups (ERG) characterization according lo medical equivalent of toxic 
dose (MET, for primary and secondary syslem reactions) and index of health slate (IHS) 

K 
Parameter 
AO 
DEF 
METI 
MET2 
IHS 

ERG I 
. 
-
-
-

0.806-0.852 
0.829 

ERG II 
-
•¥ 

. 
-

0.717-0.774 
0.746 

ERG III 
-1-

-t-

0.06-0.53 
0.10-0.70 

0.598-0.689 
0.644 

-1-

-t-

0.53-0.82 
0.50-0.90 

0.454-0.589 
0.522 

The reproductive function pathology was examined to reveal the medical and demographical 
significance ofthe AO long-term medical consequences [1,4]. An increase in pathological repro
ductive events could be seen in the contaminaled region, as well as an extension of somatic dis
turbances (Fig. 2, [4,5]). The higher probability of abnormalities was found in families of per
sons, bom during the war-time and soon after the war. The fragility of women's health in the 
sprayed area was expressed by deterioration of several features: the percentage decrease ofthose 
with the normal menstrual cycle; the somatic pathology and gynecological pathology increase; 
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tiie frequent chronicle inflammatory diseases, etc. Analysis of health deterioration involvemenl in 
reproductive dysfunctions revealed an association between the exposure level and an impact of 
IHS decrease (Fig.3). 

Cytogenetical and nuclei's morphology analyses of different cell types were carried out to es
timate the significance of alterations on the subcellular and chromosome levels [3,6-8]. The 
shifts were demonstrated in analyzed paramelers of peripheral blood lymphocytes [2,7] and epi-
tiieliocytes (Table 2) of differeni ERGs representatives. The role of chromosome lesions in the 
immunodeficiency observed [9] on the sprayed territory is supported by the conelation of cyto
genetical and immunological markers' values [10]. Systemic character of tht; realisation of di
oxin's bioactivity was indicated as well by different cell types morphological and fimclional 
modifications [3,11,12]. 

The ftmctional modifications of genelic apparatus lead lo recombination enhancement only 
as manifested by SCE increase [2]. The exposure faclor chronic influence induces DNA frag
mentation and micronuclei appearance. The exhaustion of cell's reserves leading lo abnormal 
fimction and replication produce fragility of DNA, lesions, endoreduplication and/or polyploidy. 
The outcome of such processes could be cells' elimination, abnormalities fixtition or maligniza-
tion[l,ll]. 

Thus, tiie ecogenetic consequences should be recognized as part of lhe homeostasis multi
level alterations. This is proved by the sttong cortelation of the cytogenetic parameters and the 
shifts in lymphocytic system, immune slatus, reproductive function, microsomal enzymes' activ
ity, porphyrines and vitamins' metabolism, dermal stmctures' morphology [1,11]. Cluster analysis 
methods demonstrated the shifts in the associations of the cytogenetical parameters and the inte
grated IHS in different ERGs (Fig. 4). The close relation was shown between the IHS and the ge
netically based cellular features. So, the development of new levels in honieostatic ftmctional 
conelation can be considered in residents of region sprayed with AO. 

In general, the ecogenetic activity of AO and/or DEF can be characlerized by multilevel aber
rations. Such abnormalities could be seen in reproductive fimction medical and genetic manifes
tations; in general functional fragility of an organism, with probability of fimclional weakness of 
newboms. This assumption is supported by the alterations in chromosome apparatus on the level 
of stmcture destabilization and abnormal functional activity, as well as chromatin fragmentation 
during the early step of cell apoptotic elimination. 

1. Roumak V., Poznyakov S.P., Oumnova N., Sofronov G.A. //Organohalogen Compounds. •1996.-V.30.-85-90. 
2. Oumnova N.V., Roumak V.S.. H.T.Kim Chi, N.Q.An //Organohalogen Compounds. -1994. -V.21. -383-388. 
3. Oumnova N.V., Roumak V.S., N.Q.An, Sofronov G.A //Organohalogen Compounds. -1995.-25. -155-159. 
4. H.T.Kim Chi, Oumnova N.V., Nguyen (ihiok An, Roumak V.S. In: "Herbicides In War the long-temi effects on 

man and nature". Absl. book //Hanoi, Vielnam. -1993. - 215-218. 
5. Oumnova N., H.T.Kim Chi, Roumak V. //Organohalogen. Compounds. -1996. - V.30. - 51 
6. Zhuleova LYu., Oumnova N.V., H.T.Kim Chi, H.A.Tuyet, Roumak V.S. //Organohalogen (Compounds. -1995. -

25. -PP. 125-130. 
7. Oumnova N.V., Zhuleova LYu., H.T.Kim Chi, Roumak V.S. //Organohalogen Compounds.-1995.-25.-131-136. 
8. Zhuleova LYu., Oumnova N.V., Roumak V.S. Russ. J. GeneUcs. 1996, N12. -1482-1485. 
9. Kozhevnicova G., Kuzmin 1., Roumak V., Karaulov A. //Organohalogen Compounds. -1991.-117. 
10. Oumnova N.V., An N.Q., Roumak V.S. //Organohalogen (^impounds. -1994. - v. 21. - 373-377. 
11. Oumnova N.V. Ecogenetic consequences ofthe dioxin-containing ecotoxicants exposure (thesis) //S.-

Pelersburg.-1997.-337P. 
12. Zhuleova L., Oumnova N., H.T.Kim Chi, H.A.Tuyet, Roumak V. //Otganohalogen Compounds.-l 997.- V.33.-520-

523. 

ORGANOHALOGEN COMPOUNDS 
342 Vol. 38(1998) 



I - ECOGENETIC CHARACTERISTICS 
OF THE ECOTOXICOLOGICAL SITUATION IN THE AREA 

1. Chemical factors characteristics on the examined tenitory 
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2. Population Demographic and Genealogical Characteristics 
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II - Genoloxicological investigations 
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III - Toxicogenetical investigations 
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IV - Conclusion on the Ecogenetic Consequences ofthe Exposure 

Fig. 1. Scheme of the JRVTC genetic investigations on the South Viemam tenitory sprayed 
with dioxin-containing ecotoxicants (1989-1995) 

Table 2. Frequency of persons with high values of cytogenetic paramelers of oral cavity mucous 
epitheliocytes in differeni Exposure Risk Groups (age 30-56) 

Parameters 

Micronucleated cells, > 6 /1000 
Cells wilh desttoyed nucleus, 
> 0/1000 

Exposure Risk Groups 
BHI* a 

10/48 
5/48 

lb 
17/50 
2/50 

II+III c 
36/50 
18/50 

p# 
pab 
0.11 
0.20 

pbc 
0.000 
0.000 

pac 
0.000 
0.000 

•* - BH I - conttol group from Bach Hong village (North Viemam); 
-1 , II, III - exposure risk groups (South Vietaam) 

# - non-parametric statistics (chi- square) 
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Fig. 2. Relative frequency of reproductive 
pathology (per 1 woman) in different Expo
sure Risk Groups (ERG). Frequencies for 
the conttol region preseni 100% level 
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Fig. 3. Role of general heallh decrease in re
productive pathology in ERGs (age 31-50). 
IHS value for the conlrol persons wilhoul re
productive pathology represents 100% level 
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Fig. 4. Results of Pearson's claster analysis of IHS associations with cellular 
activity in Exposure Risk Groups 
PI - proliferation index in 72- and 96-h whole blood cultures; sSCE - spontaneous sister 
chromatid exchanges (72 h); gSCE - genetical SCE (96 h); IHS - index of health slatus 
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