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Abstract: Dynamics of endogenous regulatory factor levels was studied in liquidators
of consequences of the Chernobyi accident (mean age - 42 years). Irradiation dose for 90
% of examined individuals was within 100 mSv range. We observed a decreased level
of synthesis of intracellular processes regulators (cAMP, cGMP) and biased ratio of
arachidonic acid metabolites (TxB2, 6-Keto-PGFla) in persons worked in the zone of
accident at different time during the period of 1986-1988. The parameters measured
were preserved even 4 years later and the changes apparently did not depend on the
individual's age and work conditions. However they were most pronounced in
liquidators of 1986 and in those who stayed in the Chernobyl accident zone for a long
time. There was no evident connection between the dose and extent of the parameter
alterations.

Analysis of liquidators' morbidity reveals an increase in diseases of hematological
organs and endocrine system as well as nerve system, sensation organs and mental
disorders i.e. in such pathological manifestations which are not characteristic for
radiation damages but rather reflect functional imbalance of polyethiological nature
occurring in protective and regulatory systems of organism.

This observation comprised a basis for the detailed examination of intracellular
regulators' status which was ascertained by levels and ratio of cyclic nucleotides (cAMP,
cGMP) and of stable metabolites of arachidonic acid (TxB2, 6-Keto-PGFla) in blood
of 130 liquidators in dynamics. Levels of the above parameters in donors served as a
control.

Table I. DYNAMICS OF ENDOGENOUS REGULATORY FACTORS INDICES
IN LIQUIDATORS AND INDIVIDUALS OF CONTROL GROUP

Parameters

6-keto-PGFla
TxB2
6-keto/TxB2
cAMP
cGMP
cAMP/cGMP

Controls

160.5±23.50
19.4±3.00
7.9±2.9

113.6± 15.20
30.112.62
3.6±0,49

Liquidators (M±m)
After 2 Yr.
71.515.30*

249.2116.09*
0.210.08*
14.910.76*
11.110.64*
1.410.25*

After 4 Yr.
56.516.03*
90.8118.29*
1.010.33*
14.111.00*
1.310.24*
19.512.29*

Units

pg/ml
pg/ml
index

pmol/ml
pmol/ml

index

* significant difference between liquidators and controls

Analysis of data obtained allowed us to demonstrate certain changes in endogenous
regulator levels in approximately 80 % of examined individuals (Table I). Two years
after the accident level of 6-Keto-PGFla had decreased and along with this TxB2
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concentration had gone up. As a result a marked (up to 30 times) decrease in ratio of
these metabolite concentrations was observed, what reflects an unambiguous change of
ratio of their active precursors content - prostacyclin (PGI2) - strong endogenous
vasodilator, and thromboxane A2 - most powerful vasoconstrictor known.
Concentrations and ratio of cyclic nucleotides content corresponded to the minimal
levels in control samples too. The observed changes suggest that the impair of
intracellular regulatory processes has taken place and since the phenomenon was
observed in both 2- and 4-year time points one may assume that it was stably persisting
for whole 4 year long period of observation.

Analysis of data regarding to the liquidators' age showed that the revealed
imbalance of prostanoid and cyclic nucleotides content was characteristic for whole
cohort of liquidators and it was most pronounced in persons aged 40 years and more
(Table II).

Table II. LEVELS OF ENDOGENOUS REGULATORY FACTORS IN
LIQUIDATORS OF DIFFERENT AGE GROUPS 4 YEARS AFTER THEY HAD
LEFT THE ZONE.

Parameters

6-keto-PGFloc
TxB2
cAMP
cGMP
Mean dose

30 - 40 years
46.2±6.13
71.3±8.51
10.0±0.51
1.4±0.16

55

Liquidators (M±m)
41 - 50 years
58.9±10.92
130.1±41.32
14.2±1.21
1.6±0.48

27

> 50 years
58.4±11.54
119.1119.04
13.811.27
1.110.48

107

Units

pg/ml
pg/ml

pmol/ml
pmol/ml

mSv

Study of endogenous regulatory factor levels in liquidators in regard to the character of
jobs performed demonstrated that the revealed bias occurred in any generalized group
of specialists: drivers, builders, service engineers and design engineers (Table III).

Table ffl. LEVELS OF ENDOGENOUS REGULATORY FACTORS IN
LIQUIDATORS OF DIFFERENT PROFESSIONAL GROUPS 4 YEARS AFTER
THEY HAD LEFT THE ZONE.

Parameters

6-keto-PGFla
TxB2
cAMP
cGMP
Mean dose

drivers

44.76115.28
121.3122.46
10.5+0.94
1.210.70
22

Liquidators (Mini)
builders

44.919.68
104.9114.09
12.610.84
1.110.17
93

service
engineers
47.710.52
67.513.71
16.310.75
1.610.32
15

design
engineers
57.818.29
101.6122.93
14.310.89
1.010.49
79

Units

pg/ml
pg/ml

pmol/ml
pmol/ml

mSv

Comparative analysis of prostanoid levels as a function of duration of liquidators'
stay in the accident zone suggests there is a positive correlation between these two
parameters (Table IV). Minimal level of prostanoids in 4 year time point was registered
in those individuals who have spent long time (more than 3 months) in the zone of
accident and maximal one in those with short time of stay. There was no apparent
correlation between the changes observed and irradiation dose. Parameters other than
the discussed ones showed no conformity regarding the duration of stay in the zone.
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Table IV. ENDOGENOUS REGULATORY FACTOR PARAMETERS AS A
FUNCTION OF DURATION OF STAY IN THE ACCIDENT ZONE

Parameters Units Liquidators (M±m)
0-1 month 1.1-2 months 2.1-3months > 3months

6-keto-PGFla 1 pg/ml 60.9±12.24 38.9±14.37 47.1±9.16 70.4133.52

TxB2 1 pg/ml 297.7±52.87 283.0±46.24
2 134.0±26,70 101.1116.08 76.2±13.64* 38.1112.10*

cAMP 1 pmoi/ml 18.817.98 8.911.84
2 16,2+1.36 12.410.73 13.5+0.84 16.7+0.72

cGMP 1 pmol/ml 10.011.73 12.913.49
2 2.110.60 1.210.28 1.210.34 1.7+0,28

Mean dose 1 mSv 3311.01 25512.10
2 8912.71 30+1.56 86+5.59 98+2.23

* significant difference from the group of individuals stayed for 0-1 month in the
accident zone
1 - after 2 years; 2- after 4 years

Analysis of endogenous regulatory factor levels in liquidators of 1986, 1987 and 1988
years certifies that the observed alterations occurred in all these groups and they were
most pronounced in liquidators of 1986 (Table V). Maximal level of TxB2 was found to
be in liquidators of 1986 and 1987 years and minimal one in those of 1988. Level of final
prostacyclin metabolite was found to be diminished in all the groups and minimal values
were observed in liquidators of 1988. Prostanoid levels ratio was biased from normal in
all the groups either, being most demonstrative in liquidators of 1986. Cyclic nucleotides
ratio changed in the same manner. In the group of liquidators of 1986 this value exceeds
the control index 5-fold and in the groups of 1987 and 1988 cAMP/cGMP ratio is twice
as normal.

Table V. LEVELS OF ENDOGENOUS REGULATORY FACTORS IN
LIQUIDATORS OF 1986,1987 AND 1988 AS MEASURED 4 YEARS AFTER
THEY HAD LEFT THE ZONE

Parameters

6-keto-PGFla
TxB2
6-keto/TxB2
cAMP
cGMP
cAMP/cGMP
Mean dose

1986
56.5+6.03
90.8+18.31
1.210.33*
14.1 + 1.00
1.4+0.24

19.5+2.30*
61

Liquidators (M±m)
1987

49.7+0.20
96.0121.09
0.710.20
18.8+0.79
1.510.37
9.212.70

62

1988
19.8+0.69
39.1+7.17
0.610.13
14.3+1.07
1.4+0.37
10.212.28

28

UNITS

pg/ml
pg/ml
index

pmol/ml
pmol/ml

index
mSv

* significant difference from data for liquidators of 1987 and 1988.

Thus individuals participated at different time in works in the Chernobyl accident
zone 2 years later exhibit the alteration of intracellular regulator levels. These changes
persist for 4 years and don't depend on individual's age and character of work performed
in the zone of accident. However the alteration is most pronounced in liquidators of 1986
and in those who stayed in the zone for a long period of time. We did not find
connection between the changes revealed and the dose. Broad spectrum of physiological
effects of prostanoids allows one to suggest their possible involvement into primary
biochemical processes arising as a response to chemical, physical, toxic, stress and other
types of extremal factors.
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