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Increasing risk of leukemia and cancer is believed
to represent one of the most serious late effects of the
exposure to ionizing radiation. Precise diagnosis of dif-
ferent forms and cytological types of leukemias on the
basis of modern classification taking into account cy-
tomorphological, immunophenotypical, molecular and
genetic features has contributed greatly to our insight
into the radiation-induced leukemias.

Recently, additional analysis on the basis of new dosi-
metric system DS-86 using the French � American �
British (FAB) classification has been made for patients with
leukemias in the open city population of Hiroshima and
Nagasaki from 1945 through 1980 [1, 2]. Reclassification
of 493 cases of leukemias, of which 177 were in Life Span
Study (LSS), allowed us to estimate the risks of different
forms of leukemias in survivors with bone marrow dose
estimates of no more than 0.005 Sv. The relative risks of
acute lymphoblastic leukemias (ALL) and chronic myelo-
cytic leukemia (CML) turned out to be greater than those of
acute myeloblastic leukemias (AML), myelodysplastic syn-
dromes (MDS) and other forms of leukemias [1].

The incidence of leukemia as well as the patterns of
lymphoproliferative disorders in 1986�1987 cohort study of

Chernobyl clean-up workers are still rather controversial.
According to the information by Ministry of Energy of Ukraine
and Research Center for Radiation Medicine of Ukraine in
1986�1996, 71 cases of acute and chronic leukemias and
15 cases of related disorders (polycythemia, myelofibrosis,
MDS) were found in clean-up workers under study [3]. At
the moment 184,672 people have been enrolled into the
files of the National Register of Ukraine. Up to June 1, 1999,
95 cases of leukemias and MDS were diagnosed within
this category of the exposed persons [4].

During the past 5 years (1995�1999) 102 clean-up
workers with suspected hematooncological diseases
were examined in the Department of Immunocytochem-
istry and Reference Laboratory for precise diagnosis
of leukemias and lymphomas. MDS and all the main
types of hematopoieitic malignancies including chronic
lymphocytic leukemia (CLL) and other forms of chronic
lymphoproliferative diseases were diagnosed in 57 pa-
tients. Two cases were diagnosed as ALL, 10 cases as
AML. CML was found in 8 patients, essential throm-
bocythemia in 3 cases, B-CLL in 12 persons, multiple
myeloma in 6 patients, hairy cell leukemia in 2 cases,
prolymphocytic leukemia in 1 patient, non-Hodgkin�s
malignant lymphoma in leukemic change in 4 cases,
Sezary syndrome in 1 case. Three cases were diag-
nosed as an unusual chronic lymphoproliferative dis-
order - large granular lymphocyte leukemia (LGL-L).
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102 Chernobyl clean-up workers (1986�1987) with suspected hematooncological diseases were examined for precise
diagnosis of leukemias and lymphomas. MDS and different types of hematopoieitic malignancies have been diagnosed
in 57 patients. 3 cases of unusual chronic lymphoproliferative disorder �large granular lymphocyte leukemia (LGL-L)
have been diagnosed for the first time within the group under study. Detailed cytomorhological and immunophenoty-
pical characteristics of  blood and bone marrow cells in LGL-L patients have been presented with particular emphasis
on the possible relationship between chronic lymphoproliferative disorders and exposure to ionizing radiation.
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Ïðè îáñëåäîâàíèè 102 ëèêâèäàòîðîâ ïîñëåäñòâèé àâàðèè íà ×ÀÝÑ 1986�1987 ãã. ñ ïîäîçðåíèåì íà íàëè÷èå
îíêîãåìàòîëîãè÷åñêèõ çàáîëåâàíèé ó 57 áîëüíûõ äèàãíîñòèðîâàíû ðàçëè÷íûå ôîðìû ëåéêîçîâ è ÌÄÑ. Ó 3 èç
îáñëåäîâàííûõ ëèêâèäàòîðîâ âïåðâûå âûÿâëåí ëåéêîç èç áîëüøèõ ãðàíóëîñîäåðæàùèõ ëèìôîöèòîâ (ÁÃË-Ë).
Â ñòàòüå ïðåäñòàâëåíà äåòàëüíàÿ öèòîìîðôîëîãè÷åñêàÿ õàðàêòåðèñòèêà êëåòîê êðîâè è êîñòíîãî ìîçãà ïðè
äàííîé ôîðìå çàáîëåâàíèÿ. Îáñóæäàåòñÿ âîïðîñ î ñâÿçè ÁÃË-Ë è äðóãèõ ôîðì õðîíè÷åñêèõ ëèìôîïðîëèôå-
ðàòèâíûõ çàáîëåâàíèé ñ äåéñòâèåì èîíèçèðóþùåé ðàäèàöèè.
Êëþ÷åâûå ñëîâà: ëåéêîç èç áîëüøèõ ãðàíóëîñîäåðæàùèõ ëèìôîöèòîâ, èììóíîôåíîòèïèðîâàíèå, àâàðèÿ íà ×ÀÝÑ.
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It is necessary to note that CLL in general has not yet
been considered as radiation-associated leukemia judging
by the results of the major epidemiologic studies. Again,
the data on LGL-L in radiation-exposed persons are not
available in current literature, whereas a few cases were
reported as NK cell leukemia by Imamura and Kimura [5].
The results of the clinico-laboratory investigation of se-
veral such patients are presented in this report.

LGL-L was diagnosed in 3 men aged 57, 58 and
70 years who worked in Chernobyl in 1986�1987. One
of these patients had subacute thyroiditis, while in an-
other case the cyst of kidney and chronic pyelonephri-
tis have been detected. All the patients had such symp-
toms as easy fatigue, elevation of body temperature,
night sweats, and polyarthritis. The physical examina-
tion revealed the presence of mild splenomegaly in two
cases. Two patients had the normochromic anemia. The
number of thrombocytes was normal (198�267 x 109/l),
while the white blood cell count increased rather mode-
rately (between 7.7 to 12.7 x 109/l). The neutropenia
was not observed. Three patients had lymphocytosis
(41�59%, the absolute number � 3.16�6.31 x 109/l).
Majority of abnormal lymphocytes were represented as
large size cells. The nuclei were round or oval and
slightly eccentric with clumped chromatin and no nu-
cleoli. The abundant and weakly basophilic cytoplasm
contained small numbers of fine or coarse azurophilic
granules. The smears of the bone marrow aspirates
showed a variable degree of infiltration by lymphoid cells
with the similar cytomorphological characteristics.

High percentage of cells was positive for acid esterase
and tartrate-sensitive acid phosphatase cytochemically.

Immunohistochemical analysis (ABC-alkaline
phosphatase method) [6] has shown the prevelance of
the monomorphic population with the CD8+ T-cell phe-
notype (CD3+CD5+CD2+CD7lowCD4-CD8+CD56low

CD57+CD16+HLA-DR+) in the peripheral blood and
bone marrow of two patients and the cells of NK im-
munophenotype (CD3-CD7-CD2+CD5-CD4-CD8+

CD56lowCD57-CD16+HLA-DRlow) in one patient.
LGL-L is one of the rare forms of chronic lymphop-

roliferative diseases having been refered to earlier as
T-CLL, CD8 lymphocytosis with neutropenia, chronic
T-lymphocytosis or Tγ-lymphoproliferative disorders [7].
At present LGL-L as an unusual form according to the
MIC classification includes the cytological variants origi-
nating from a T cell subset or NK cells [8].

LGL-L was found in 3 cases (2.5%) among 121 pa-
tients with different forms of chronic lymphoproliferative di-
sorders in inhabitants of Kyiv city, having been examined
in 1995�1999. The percentage of LGL-L in Chernobyl
clean-up workers with acute and chronic forms of leuke-
mia has amounted to 10.3%. This type of leukemia was
prevalent in lymphoproliferative disorders of NK or T cell
origin (3 of 4 cases) as described by Imamura et al. [5, 10].

The present results seem to be of particular importance,
since Hiroshima and Nagasaki and up to the present the
involvement of radiation in CLL pathogenesis has not been
proven [2, 9]. However, Imamura and Kimura have found
high incidence of NK cell leukemia, NK cell proliferation,

and NK like T cell proliferative disease among atomic bomb
survivors [5]. Meanwhile B-CLL accounts for 30% of the
total cases of leukemia in USA and European countries.

The significant number of CLL in the group of Cher-
nobyl clean-up workers has been reported in our pre-
vious study and by other authors [11, 12]. Ongoing re-
vision of the classification of leukemias as well as re-
cent data on the role of p53 supressor oncogene and
ATM gene mutations [13,14] appear to further contri-
bution for elucidating the possible role of ionizing radi-
ation in the leukemogenesis of several particular sub-
sets of chronic lymphoproliferative disorders.
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