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Two decades has gone after the Chernobyl disaster, but it still remains in the human memory. It is a tragic fact that this accident was not a natural catastrophe, but a technological emergency. Chernobyl nuclear accident represents the most catastrophic nuclear accident in the history of mankind, characteristic not only by a large number of emergency workers but an important part of population affected in nearby regions. Radioactive substances derived from Chernobyl nuclear accident also affected extensive areas in Europe, the Republic of Moldova inclusively with subsequent deterioration of the environment. 
Approximately 3500 inhabitants from the Republic of Moldova took part in the Chernobyl nuclear accident consequences liquidation. 

Study objective comprises the determination of clinical, immunological and cytogenetic features in PDCCNA from the Republic of Moldova and their descendants. 
     We carried out a large study of health status in 850 Chernobyl nuclear accident workers (1986-1989), carefully controlled on the polyclinics level in Chisinau municipality. Studied group comprised 100 male patients with the age within 32-54 years old, and with the exposure period to ionizing radiation from 15 to 180 days during the CNA consequences liquidation, during 1986-1987 (90% of participants) and during 1988-1989 (10% of participants). The absorbed dose of ionizing radiation was 5.7-24.8 R. Control group included 62 persons with age oscillations from 32 to 54 years old, that being relatively healthy was not previously exposure to ionizing radiation. Detailed study of the ionizing radiation exposure influence on the health status of persons situated in the increased radiation activity zone due to Chernobyl nuclear accident, determined that general morbidity of these patients has its peculiarities. We showed that 308 patients were concomitantly supervised by more than one specialist (i.e. they suffered from multi-systemic pathology). We revealed cardiovascular system disturbances (arterial hypertension, coronary heart disease, various cardiomyopathies), gastro-intestinal system pathology (duodenal or stomach ulcer, chronic gastritis, hepatopathies, chronic cholecystitis, liver cirrhosis) and psychic-neurological diseases (neurocirculatory dystonias). Summarizing all presented materials we can affirm that PDCCNA are more sensitive to different diseases development comparing with control group. This phenomenon could be secondary to immune status diminution.

In order to observe the principles for chromosomal aberrations identification, we followed the A.A. Prokofieva-Beligovskaia (1969), and I.P.Bockov (1974) declarations /183,234/:
1. The chromosomes must be colored enough.

2. The presence in the field of vision of some chromosomes is forbidden.

3. The level of winding chromosomes should be comprised between the following intervals – maximal: when the small acrocentrics are properly perceived only in the form of chromosomes and minimal - when the chromosomes are separated into two chromatids.

4. The presence of the chromosomes that entered the anaphase is forbidden in the metaphase, which can contribute to the hyperactive diagnosis of the pair fragments. 
While analyzing the chromosomes in the metaphase, two types of evaluations are possible: with and without the indication of the chromosomes number. The first type is more exact, but also more laborious.

During our study, the gaps were recorded separately. It is known that the frequency of gaps varies, depending on the quality of dyed and the degree of winding of chromosomes.

In the majority of cases, during the first mitosis, pair fragments accompany the dicentric chromosomes and rings. Because the probability of losing pair fragments during the preparation of the smear is identical with the probability of losing some other structures, we recorded these two structures as one single aberration.

During the analysis of the number of deteriorated chromosomes, each fragment (solitary or pair), was recorded as a single chromosome deterioration and the intra and inter chromosomal modifications were recorded as two deteriorated chromosomes.
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Fig.1 The frequency of chromosomes aberration, detected in PDCCNA in the patients from the control lot

Fig.2. Genomic mutations, detected in PDCCNA and in the patients from the control lot during the first (M1, K1) and second (M2, K2) mitosis, (X±mX, %).

The results presented in the fig.1 and fig.2 denotes that in PDCCNA, the frequency of genomic mutations and chromosomal aberrations was higher, in comparison with that of the control group. In this context, the average frequency of the hyperploids cells in PDCCNA was 8 times higher, if compared with the frequency of the control lot. The solitary fragments were detected with a higher frequency (3.6 times) in PDCCNA in comparison with that of the control lot.
The results of the investigations of distribution of lymphocyte cells, researched according to the dicentrics number show that there were detected both cells with one dicentric and two dicentrics, the former predominating. 
Table 1

Karyotype analysis in PDCCNA and in patients from the control lot according to dicentric distribution in the lymphocytes of the peripheral blood

	Nr 


	Code number of the  patients
	Mitosis 
	Number of analyzed cells
	Number of dicentrics


	Cell distribution according to the number of dicentrics

	
	
	
	
	
	0
	1
	2

	1
	2
	3
	4
	5
	6
	7
	8

	1. 
	Ce 1 
	M2
	100
	-
	100
	
	

	2. 
	Ce 2
	
	100
	-
	100
	
	

	3. 
	Ce 3
	
	100
	-
	100
	
	

	4. 
	Ce 4
	
	100
	-
	100
	
	

	5. 
	Ce 5
	
	100
	-
	100
	
	

	6. 
	Ce 6
	
	100
	-
	100
	
	

	7. 
	Ce 7
	
	100
	1
	99
	1
	

	8. 
	Ce 8
	
	100
	-
	100
	
	

	9. 
	Ce 9 
	
	100
	1
	99
	1
	

	10. 
	Ce 40
	M1
	77
	-
	100
	
	

	11. 
	Ce 41
	
	100
	3
	74
	3
	

	12. 
	Ce 42
	
	100
	-
	100
	
	

	13. 
	Ce 43
	
	100
	-
	100
	
	

	14. 
	Ce 44
	
	100
	-
	100
	
	

	15. 
	Ce 45
	
	100
	-
	100
	
	

	16. 
	Ce 46
	
	100
	-
	100
	
	

	17. 
	Ce 47
	
	100
	1
	99
	1
	

	18. 
	Ce 48
	
	100
	-
	100
	
	

	19. 
	Ce 49 
	
	100
	-
	100
	
	

	20. 
	Ce 50
	
	100
	-
	100
	
	

	21. 
	K2 n=17
	K2
	269
	-
	269
	
	

	22.
	K28
	
	200
	-
	200
	
	

	23.
	K30
	
	145
	-
	145
	
	

	24.
	K31
	
	180
	-
	180
	
	

	25.
	K51
	
	200
	1
	199
	1
	

	26.
	K43
	
	56
	-
	56
	
	

	27
	K41
	
	219
	-
	219
	
	

	28
	K42
	
	200
	-
	200
	
	

	29
	K40,K53, K38
	
	114
	-
	114
	
	

	30.
	Ce
	
	200
	-
	200
	
	

	31.
	Ce
	
	200
	-
	200
	
	

	32.
	Ce
	
	200
	-
	200
	
	


Notes:  M1 –analysis in PDCCNA during the first mitosis; M2 - karyotype analysis in PDCCNA during the second mitosis; K1 - – karyotype analysis in the patients from the control lot during the first mitosis; K2 karyotype analysis in patients from the control lot during the second mitosis;

The results of the HLA phenotype was demonstrated by the disturbances of antigens normal expressing on the surface of the lymphocytes in PDCCNA. We detected the incomplete HLA phenotype, having a higher frequency in the first group of PDCCNA, while in the third group, we discerned a balanced expressing of CD4 and CD8 antigens, the quota of complete expressing of HLA antigens was higher (Fig. 3). The repertory of the membrane determiners also manifested in an irrelevant manner, probably because of the incomplete maturation of the bivalent circular T-lymphocytes in the second group despite the increased level of expressing of the differentiated antigens.        

[image: image3.emf]0

0,5

1

1,5

2

2,5

Control group PRCCNA

Gaps 

Solitary fragments

Changes

Pair fragments

Dicentrics

Rings

Abnormal

monocentrics

              

Fig.3. HLA phenotype of the PDCCNA (1-3) and the control group (4).
Conclusions

1. The clinical study of the general morbidity structures of the PDCCNA allowed highlighting the fact that diseases of psycho neurological, gastro-intestinal and cardiovascular system prevail. We noticed an increasing of 3-4 times of the frequency of disturbances of the above-mentioned systems pathologies in PDCCNA, in comparison with pre-CNA period.  

3. The cytogenetic examinations of the lymphocyte populations have traced out the affection of the reproductive system in PDCCNA, manifested through the increase in chromosomal aberrations frequency on the genomic, chromosomal and chromatid level. The chromosomal aberrations predominated. Thus, the average frequency of the hyperploids cells at the participants was 8,0 times higher  in comparison with the control lot. The level of solitary and pair fragments was 3,6 and 5,0 times higher, in comparison with the control lot. The analysis of the dicentric distribution allowed us to carry out the retrobiodosimetry in PDCCNA. 

4. The cytogenetic analysis of the PDCCNA descendants established certain disturbances of the chromosomal apparatus. Thus, the average frequency of the hyperploids and polyploidy cells at the descendants’ population exceeded 2,8 and 3 times more comparing with their  frequency in  patients from the control lot. The chromatid gaps and the solitary fragments were detected 2 and 4,7 times more often in comparison with the patients from the control lot. In the populations of the studied lymphocytes cells there were traced out lymphocyte cells having 2 dicentrics and certain congenital anomalies: bilateral Cox femoral dysplasia, congenital inguinal hernia, and facial dysmorphia.

5. The immunophenotyping of the lymphocytes from the peripheral blood with monoclonal antibodies traced out in PDCCNA functional disturbances of the immune system, manifested by decrease, balancing or co-expressing of the superficial determiners of immunology regulatory cells.  The analysis of the co-report of antigens’ (CD4, CD8 and CD3) expressing level allowed the tracing out of three types of immunological reactions: insufficient, balanced and tensed. The first type of reaction, manifested via the incomplete expressing of the CD4 and CD8 correlated with the detection preponderance of stomach and duodenal ulcers detection in PDCCNA. In this group, the HLA phenotype was incomplete and had a higher frequency. 
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