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An Agent Orange (AO) ecocydic activity in the South Vietnam is studied for more than 20 years. 
The entire conditions developed on the sprayed area provided the fomiation of the complex 
specific factor. The main ecotoxicological components of this environmental factor are the 
residuals of dioxin. In studying ofthe environmental factors' influence on the population's health 
the dioxin-containing ecotoxic factor (DEF) should be considered as the self-acting. The leading 
role of living on the sprayed territory in the worsening of health status ofthis region population 
has been shown ciuring the analysis of influence of several risk factors (nutrition, contacts with 
pesticides, smoking and alcohol consumption, diseases, etc.) on the medically significant 
manifestations of past contacts Tvith AO consequences [1,2]. 

The cytogenetic study of cultured lymphocytes [3] was carried out in the limits of general 
epidemiological and clinical laboratory' studj' of the population in Song Be Province and Thu 
Dau Mot town's area (South Vietnam). The patients were seldomly selected among the 
statistically categorized exposure risk groups (ERG) with different level of past potential 
exposure to AO [4]. Controls (n=10) were selected in Chanh My and Tuan An villages, two 
groups of patients were from Binh My village - BMD (n=16), with direct contacts with AO in 
the past; and BMI (n=17), with indirect AO contacts, just residents ofthe sprayed territory, i.e., 
exposed to DEIF. The general methods used and the characteristics of the parameters analyzed 
were given earlier [3,5]. This paper presents the results ofthe AO indirect influence analysis, 
and ofthe DEF particular activity in the observed alterations in the cytogenetic status of cells. 
The relations of these shifts with the otfier changes in lymphocytes' characteristics and in immune 
status are shown as well. 

Considering the role of such factor as residence on the spr^ed territory we delineated the 
following groups: natives, living more than 10 years, and living less than 10 years in the 
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conditions of chronicle contacts with DEF. Unfortunately it was impossible to escape the 
influence ofthe most prominent and even confounding factor as smoking. This factor is obviously 
obligator for male population in Vietnam. 

The results obtained are presented in the Table 1. The mostly influenced by the exogenous 
factors and by DEF first of all were persons settled in Binh My village more than 10 years ago. 
The highest values of the cytogenetic parameters were registered in their cells. Uiis was 
characteristic for those with AO direct contacts in the past, and for those who suffer only DEF 
influence. The degree of the latter effect is even higher. The greatest percentages of cells with 
high SCE numbers (HFC) were observed in these patients particularly - up to 42.5%, and 30% 
as the modal values; as compared to 2.5% in the controls. The rate of environmentally 
determined SCE (eSCE) varied in the range of 37-62% in people from the BMI group with more 
than 10 years of residence. The people from the BMD group with the same living period had 
eSCE values in the range of 12-56%. The control group patients (where the majority were 
smokers) had no more than 39%. 

We tried to explain these differences from the following point of view - as the ejdiaustion ofthe 
cells' reserve potentials (CRP) for reparation and replication. The cells are just eliminated from 
blood circulation when their inner reparative systems unable to restore the primary and 
successive lesions. So, these cells either fail to enter the replicative cycle and thus can't be 
registered by the routine cytogenetic techniques, or die, and are processed bj' the phagocytic 
cells increasing the level of peroxides in the blood plasma The cells' decreased ability to use 
their CRP is proved by the fact of lower SCE levels induced by additional mutagenic loading of 
the cultures from persons inhabiting the sprayed area In our study it was mitomycin C (0.1 
mcg/ml) that produced almost 4 times increase in eSCE in the control group and only 2.5 times 
increase in eSCE ofthe Binh My patients [6]. 

Besides, the indirect evidence for our postulate can be seen in the fact of T-lynqihocytes 
proportion decrease in the peripheral blood of Binh My villagers apart from the later settlers. 
While the average T-cells levels were rather close to tiiose seen in the controls, the acute 
decrease in the modal levels can be observed - as for T-cells percentage, and for T-helpers as 
well (Table 1). In those living in the spr^ed area for <10 years all the parameters mentioned 
above are altered also, but to a lesser extent. At the same time these people have very hig^ 
indices of phagocytic activity. It may reflect the organism primary reaction on the enhancement 
of destructive processes in the tissues of these people. In spite of the fact that the majority of 
registered effects represent tendencies only, we believe them to be the primary indicators of 
greater shifts probably able to be really manifested while examining significant samples. 

Thus, the biochemical shifts [7] and the immunodepressive states [5,8] in the people suffering 
DEF influence are supported by the level ofthe cytogenetic changes. This can be considered as 
the evidence for the alterations in mechanisms of cell proliferation and differentiation. This fact 
may serve as one ofthe basic statements that the observed sub clinical alterations will be able in 
the future to proceed as medically signiflcant - \^^ile progressing of tfie processes of 
morphogenesis, teratogenesis and/or carcinogenesis. 
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T a b l « 1 . C v t o a « n e t i c a n d I m m u n o l o g i c c h a r a c t e r i s t i c s o f p a t i e n t s w i t h c f i f ferent l o n q e v l t y o f c o n t a c t s w t t h D i o x l n . c o n t a i n l q E c o t o x i c F a c t o r ( D E F ) i n S o n g B e P r o v i n c e ( S o u t h V i e t n a m ) . 

ERG 

CON 

DEF Number 

of pat ients 

(years) 

0 
TROL 

BMI 

BMD 

<10 

>10 

Natrvei 

Total 

<10 
>10 

Native! 

T o t d 

[ce l ls r 

10 
9 5m+ 

1 srrv 

[800] 

7 
5sm+ 
2 6m-
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5sm+ 
1 sm-
[480] 

4 
3 8m+ 
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ISsnrt 
4 6n> 
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6 
2sm+ 
4sm-
[480] 

10 
7 s n ^ 
3sm-
[800] 

16 
9Brrt+ 
7 8n> 
[12B0] 

Average 
Range 
Mode 
StEr. 
Average 
Range 
Mode 
StEr. 
Average 
Range 
Mode 
St£r. 
Average 
Range 
Mode 
StEr. 
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Range 
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StEr. 
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f?ange 
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Mode 
StEr. 

sSCE 

595 
4.16-775 

5.70 
037 
764 

5.35-8.60 
7.75 
042 
8.3 

6 33-9 48 
948 
0.59 
5.72 

4.56-6.65 
456 

"048 
742 

4.56-9.48 
948 
037 

-
6.96 

5.80-9.23 
645 
049 
5.79 

4.68-7.63 
520 
0.32 
6.23 

468-9.23 
5.80 
0.30 

gSCE 

469 
328-6.03 

4.20 
031 
479 

3.53-6.25 
403 
039 
429 

3.33-5 63 
3 6 
0.36 
3 47 

264-4.58 
284 

' 0 39 
4.30 

2.S4-6.25 
383 
025 

-
4.57 

4.00-5 03 
403 
019 
445 

3.32-5 63 
4 08 
0.25 
4.50 

3.32-5.63 
460 
0.17 

eSCE 

126 
0.36-2 1 

ro5 
020 
2 85 

1.82-445 
245 
035 

4 
2 75-5 88 

3 
0.5 

2 26 
156-2 20 

156 
0.29 
3.12 

1.56-588 
2.75 
028 

242 
0 73-5 20 

185 
0.61 
134 

057-2.00 
1.10 
0.15 
1.74 

057-5.20 
1.65 
0.27 

eSCE Rate 

% 

20.81 
7 02-39 03 

1906 
306 
37.16 

23.59-53.74 
34 02 
374 

47.75 
36.95-6203 

41.96 
3.52 
3947 

31.13-45.62 
3113 
3.98 

4145 
23.59^203 

41.51 
2.37 

-
32 94 

12.59-56.34 
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5.65 
23 09 

10.00-31.97 
21.37 
2.26 
26.78 

100-56 34 
25.93 
2.78 

HFC 
N 

2.60 

0-a 
1.00 
0.95 
6.29 

1.00-10.00 
5 

1 19 
10.67 

3.00-17.00 
12 

226 
250 

0.00-5.00 
0.00 
1 19 
6.94 
0-17 
5.0Q 
1.20 

-
4.00 

1.00-10 00 
4.00 
1.29 
210 

0 00-8 00 
1.00 
0.66 
261 
0-10 
1.00 
0.74 

HFC 

% 

6.50 
0-20 
2.50 
2.36 

15.71 
250-25 00 

12.50 
2 97 

26.67 
7.50-42.50 

30 00 
5.65 
6.25 

000-1250 
0.00 
2.96 

17.35 
0^2.5 
12.50 
3.01 

10.00 
2.50-25 00 

10.00 
3.23 
540 

0.00-20 00 
0.00 
2 14 
7.13 
0-25 
0.00 
1.83 

T-cefls. 

% 

57 00 
36-84 
52.00 
446 

7086 
52-78 
76.00 
340 

57.33 
26-80 
32.00 
892 

5450 
40-76 
40.00 
763 

62 24 
26-80 
72.00 
4 06 

53.67 
26-84 
3200 
8.66 

62.10 
40-84 
52.00 
4.80 
56.94 
26-84 
56.00 
4 3 8 

T-helpers 

" ' " ' % ' 
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4.77 
51.71 

460-60.0 
5200 
1.71 

46.67 
12 0-76 0 

36 00 
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44 50 
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6.66 

46.24 
12-76. 
48 00 
3.67 

-
34.00 
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44.00 
6.48 
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28.00 
5.28 
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' • % 
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3.71 

20.57 
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2.89 
14.00 
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10.00 
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4.00 
356 
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20 00 
209 

1967 
80-32.0 
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3.81 
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6.CM40 
24.00 
4.11 
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60 -440 
6 00 
2.86 

PHAG 
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9.6 
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15.7 
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30.9 
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5.1 
151 
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101 
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10.3 

0.6-164 
6 4 
2 4 
7 5 

04-18.6 
0 4 
4.0 
11.6 

0.4-26.3 
10.1 
1.8 

-
254 

10.4-41.; 
13.1 
5.0 
16.0 

1.^44.9 
11.1 
3 7 
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1.^44 9 
13.1 
3.1 
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1.86 
0.9-2.36 
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0.17 
208 

050-358 
152 
037 
2.19 

1.63-2.60 
1.85 
0.16 
263 

1.85-3.19 
1.85 
0J9 
2.25 

0.5-3.58 
1.85 
0.16 

2.01 
1.32-256 

140 
0.23 
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1.34-1.20 
1.84 
0.26 
2.23 

1.32^.2 
2.36 
0.20 

IGM 

246 
0.84.36 

2.18 
0.36 
1.65 

1.00-2.30 
1.35 
0.19 
1.72 

1.20-249 
143 
0.19 
1.74 

1.39-2.24 
1.39 
0.18 
1.70 

1.0-2.49 
1.62 
0.10 

-
1.62 

1.06-2.57 
1.10 
0.23 
168 

041-2.59 
1.39 
0.19 
1.66 

041-2.59 
1.34 
0.14 

IGG 

1637 
90-2432 

12.40 
1.91 

12.87 
8.0O-2032 

W 2 4 
1.84 

16.69 
10.24-29 4^ 

14.08 
269 

13.60 
9.92-16.24 

9.92 
180 

14.39 
600-29.44 

^024 
1.26 

. 
2056 

14.72-25 6( 
15.04 
214 

21.17 
10.56-32 & 

19.20 
1.95 

20.94 
10.56-32.& 

25.44 
142 

E R G - E j ^ o s u r e R isk Groups; BMI - Binh My vi l lagers with A g e r t Orange indirect contacts; B M D - B inh My v i l lagers w»ith Agen t O r a n g e d i rec t c o n t a c t s ; ' - n u n b e r of cel ls per c ^ g e n e t i c analysis; 

s S C e - spontaneous Sister Chromat id excanges; g S C £ - genetical ly d a t e r m n e d S C E ; e S C E - environmentaJy de tem i ined S C E ; H F C - cel ls wi th S C E high f requenc ies ; 

P H A G - p h a g o c y t i c inde><;SIC-senjm c i r c i i a t i ng i i n rT iunocor r ip lexes ;9CTER- tenT ios tab le SIC; IGA; IGM; I G G - i m m u n o g t o b t J i n s levels (gi l) . 1 i o 
X 



TOX 
1. Roumak V., Poznyakov S., An N., Thu T., Botcharov B., Kountzevltch A. Epidemiological and 
clinical laboratory studies on health consequences of Agent Orange in the Soutti VietaanL 
//"DIOXIN' 92", Finland, 1992, 10, p. 275-278; Roumak V.S., Po2iiyakov S.P., Antonyuk V.V., 
Tran XuanTliu, Sofronov O.A. Medico-biological foundation for estimation of long-term healtti 
consequences of A^ent Orange in Vietnam.// Proceedings of ttie 2nd InL Symp. "Herbicides in 
War", Hanoi, Vietnam, 1993, submitted. 

2. Poznyakov S.P., Roumak V.S., Oumnova N.V., Nguyen Quok An, Tran )Oian Ilni, Sofronov 
Q.A., Kountzevltch A.D. 'T)ioxin" - hormone-tike disadaptogenic superecotoxicanL// J. Ecol. 
Chem. (Publisher Alga-Fund, St Petersburg), 1993, N 2-3, p. 179-199. 

3. Oumnova N., Bourakov V., H T. Kim Chi, N. Q. An, Roumak V., Cytogenetic Study of 
Petypheral Blood Lynq)hocytes in ttie Soutti Vietnam Population Living in ttie Villages witti 
Different Spraying History with Agent Orange. Abstracts ofthe XI Intemational Symposium on 
Chlorinaled Dioxins and Related Compounds, //DIOXIN' 91", USA, 1991, p. 250. 

4. Poznyakov S.P., Antonyuk V.V., Nguyen Quok An, Tran Xuan Thu, Roumak V.S. Verification 
of a questionnaire-based approach to investigation of long-term health consequences of Agent 
Orange in Vietnam.// Proceedings ofthe 2nd Int Symp. "Herbicides in War", Hanoi, Vietnam, 
1993, submitted 

5. Kozhevnicova Q, Kuzmin I, Roumak V, Karaulov A. Immune Alterrations in South Vietnamese 
Exposed to Agent Orange. XI Int Symp. on Chlorinated Dioxins and Related Compounds. 
Abstbook//"DIOXIN 91", USA, 1991, PD 13, p. l l7. 

6. OumnovaN.V., Nguyen Quok An, Roumak VS. Qenetico-Toxicological Studies in the South 
Vietnam 2. Preliminary Results on the SCE Induced by Mitomycin C in ttie Lymphocytes of 
South Vietnamese Peasants In Vitro. //The 2nd Int Synq}. "Herbicides in War: the long term 
effects on man and nature", Hanoi,Vietnam, 1993, Abstract book, p. 213-214. 

7. Ageev V.P., Nguyen Q.An, Poznyakov S.P., Roumak V.S. Cyfs P450 activities in 
vivo:potential biomarker of residual dioxin and dioxin-containing ecotoxicological factor ivnpact 
for investigation of healtti consequences of Agent Orange //The 2nd Int Synq}. "Herbicides in 
War: ttie long term effects on man and nature", Hanoi,Vietnam, 1993, Abstract book, p. 232-234. 

8. Antonyuk V.V., Poznyakov S.P., Roumak V.S. Medico-Statistical Analysis of Characteristics 
ofthe Immune Status in Rural South Vietnamese Exposed to Agent Orange. //The 2nd Int Symp. 
"Herbicides in War: ttie long term effects on man and nature", Hanoi, Vietnam, 1993, Abstract 
book, p. 194-197. 

ORGANOHALOGEN COMPOUNDS 
368 Vol.21 (1994) 


