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Abstract. Two cascs of acute feukaemia, one lymphoblasticand  Key Hords
the other myeloblastic, following chronic sxposure to benzens in Acute feukiemia
two relatives, a man and his patemal uncle, arc presenied. The Astiologcal factors
possibly sizaificaat role of genatic preaisposition is discussed. [t amilial occur ace -
was concludad that some geretic factors were triggered by chronic
exposure to tenzene in thes patients.
The individual susceptibility haz been considerad ciie of the main factors

in the incidence of chronic benzene poisoning [BROWNING, 1963]. Thers are
several studies in faveur of a great variation in individual suszeptibility -
[Ressex and Reiskova, 1955; SasiLanTtr, 1955; Aksoy ef cf., 1971]. The
cause o ihis variation is notcompl.tely understood. According to Brow: NG
{1965] ‘the most probable explanation lies ininnate diffzrences in the potency
of diffezznt individuals to carry out the metabolic detonication’. As early as
1922 REIFSCHNEIDER suggested a possible family susceptibility. We can give

some examples from our series of chronic benzene poisoning in support o f

this assumption. TWO of our thalassaemic patients with aplastic ana=mia due

to chronic benzene exposure, one fatal, were brothzrs [AKsOY and ErDEM,

19691. Also two patients with pancytopenia associated with chronic exposure-

to benzene, one fatal, were cousins {AKsoy et al., 19722},

The association betwesa benzene exposure and leukaemia is known <@ 3
[VicLiant and Sarta, :964; Axsoy et al., 1972b]). Recently we studied two & ¢
patients with acute leukaemia in two generations following chronic exposure 4@ 2
to benzene; one was recorded shortly elsewhere {3 xsoy et al., 1972, = 3

3 This study was sup[iorted by a grant {TAG/172) from the Scientific and T»chmc.ﬂ “ f

Research Council of T
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Cese Reperis

Proposilus
M.T., a 23-vear-old Unibversity student, was 2dmitted 19 the 2nd fnrernal Clinic of

tsianbul Medical School begause of geraralized 'ymphadencorainies. Sox vears carlier he
~ad started 1o work 3as a shoematerin

~:centaze of benzene, Afier 2 vz

- ¥ Lo~ i - i i
wherg Pe Laod 1 gius ooniniminga nigh

-1

5 Ra el sy b
T hes of mioderats size in
2n exiended four and the
liver two Bnazar breadths below the cosial margin. There were 2 few purpuric spois oa his
ieet, Temperaturs betwesn 354 20nd 37.6°C.

¥ -. s - - . 4 1. p .
rerr were ron-tender yrmphalene

Physical exarunztion, -
she mandibular, cenvical, axilar and inguinal regions. The spt2

Laboratory 4203, Red bloed zeil count 3.8 nuiben/mm?; hasnegiobin 12.8 /100 mil;
hasmatocrit 13°%%: reticuioLy tes 3.2%: platelet count 15,000 m?; white vlood cell count
42000 rm? with 63 % fymphobizsts, [1% segmenied reuteophiii, 17 d formand 19°%
lymphocytes. There were rurerous basket cells in the peripheral blood smear. gone
marrow aspirated from the siernum was hypercellular with 94% ivmphnblasts, 2% seg-

,

mented reutrophils and 2%% corthochromanic normoblasts. There were numerous chvio-

slasmic sacuo'es in lymphoblasie. The urine was regative for ysozy:re (muramidase).
Haemosglebin F was 1%,

ran

Course. Acuwe iymphotianic laukaemia following chraue nposure to benzene was
diagrosad. The patiznt was givan a treaimen: consisiing of combined d-mercaptopucine
150 mg daily, predaisoione 50 m3 daily and vineristine 1 myg twice weekly. Six waeks jater,
the generalized lymphadencpathies ard the hepatosplenomezaly disappeared. The
pazient’s red blood cell count was 3,7 nullion mnm®; haemogiohin 101 100 ml; haera-
12cat 35%%5 slatelet count 165,000, mm®; white Slcod cell zount T4 mm? with nocnal
differenual count. The patient is suil in ramission 6 months Later.

Paterncl Uncle of Propo:zitus

A 43}-year-old shoemaker with 6 years of benmeerne exposure hzd an acute myeloblastic
leykaemia, 2 vears after the racovery from 2plastic anaemia. Ho was described ascase 2 in
3 szries of four pat enis wihy 2zute leckasmia foitlawing chror.s enpasure o benzenc
lAKsaY ef ¢f., 19720). Fcliow:nz somBbined ¢yiostatic therapy, the patant siayed in remis-
sion for 1 year, but hepatocetiular damage due to methorrexaie S2v2loped and he died from
oesophageal bleeding.

Results of Cytogenetic Stulies cfter Instituticn of Treetment {Performed by the method
of MOORKEAD et al. [ISECT)

The propesitus has no nurserical abnarmaiitics. Contracy to this, his uncle showed an
extra chromoesome in the C group. Two cell lines were ghserned: one with 46, XY (87%)
andone with 47, XY C+ (13%:). Similar structural abnormalitics wer2 found in the twe pa-
tients. These were: achromatic lesions, dicentric cairomosomes ard s:condary constrics
ticas.
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i . sonial
3. The propositus aad his patzrnal uncle described previcusly clsewhers wdorat
} [AKsOY er cf., 1972D] reprasent acute leukazmia fellowing chroniz exposurs there s
3 1o benzens. When we compare thz case reports of tha two relatives - uncle lcuhae
s and nzphew - with acute feukasmia, we notice certain differences. Thaszare: disords
}- (1) the propositus represents an example of acute lymphoblastic "2ukazmia = Cor
b and his paterael uncle had 2cuie myslobliastic leukaemia, () alinzughiniaz s patient
“{‘ uncle acute myzlodiastic [eukaemia Javeloped 2 years 2ftzr the socurrence @ trizoen
2 of 3:11::: amzamia, nothe propoyitus, acuiz Lmpkedinng j_u,_g:;mg 3
f’:f appracd owiiioul g pezoeding peniod 07 @ pancyiopIme sidle. ‘
’f Her= the question arises as to whether theres is a coincidantal cccurrense ¢ : ‘
§, of zcute leukaemil in t0 genecations and whether [t is possible that both + )
1- patients, uncle and nephew, have a common gene!ic predisposition to l=u-
17 kaemia which was triggered by chronic exposure to benzene 25 an axtransous asny, !
L factor. Before answering this question we shall have a very short ook on our the i
& present knowledge on the aetiology of leukaemia. \\:::.
%__‘ Although th- aetiology of lzukaemia is obscure, thers is considarable : 3 N
9 evidznce showing the significant role of certain factors inthe davelopment of chany
g leukzemia. These are genzuc predisposition, chromosomal abromalitiss, e
f—'—i jonizing radiation, exposure to banpzene, possidiz virusss, eic. Se\erzl ; AERR ‘i
;3 familizs are kacwa in which two or more cases of lzukasmia of z2cute and ¢ z\:-\:
‘%3 particularly of chronic lymphocytic type occurrsd either in the same or suc- .\“n';_i
u cessive genzarations [Barsezr and Seiers, 1964; Gunz, 1970; L\a r1z and % e, €
:: ScHNYDER, 1971; GosH, 1972]. Another supporting evidence for geastic # ¥ maici
‘ predispositicn to acuts lzukaemia is the concordances of this haematologic <3 s
-_?1 disorder in identical twins [MacMawox and Levy, 1963]. The significant %3 ‘;."'\LTE“
] role of genetic {actors is also observed when leukaemia 1s associaied wita & Samie
4 congenital chromesomal defscts. As an exampie, a lsukazmia incidence of Cieoel, M,
fifteen times the normal may be found umengchildrenwith Down’ssyndrome £ Guse F
_’_} (trisomy 21) [WWaLp et al., 1961]. Furthermors, a highincidzace of [zukazmia ; ””_‘":;h;
:1;-1 has been encountzred in several hereditary disorders associatad with excas- 3 3 “l;LE
1‘ sive chromosome breakagze, such as constitutional aplastic anazmia or ¢ 11964),
4 Fanconi syndrome [BLoos et al., 1966}, Bloom syndrome [Sawirsky et al,, -2 MACN Az
; 1966] and ataxia telangiectasia [HeCHT et al, 1966] Apart from ionizing = . twing
4 . . radiation, the significant roie of bznzene as an external factorin the astiolezy = l)“:‘
of leukaemia is widely accepted. There are numerous examples confirming v § i ‘p"(‘_
the actiological relationship betwesn chronic exposure to benzznz and 3 g
.’.] leukaemia [Vicuiant and SaiTa, 1964; GoGueL er of., 1967; Axsoy et al., & Coune
4
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972b}. On the other hand, chronic exposure to benzenz can !=ad to chromo-
‘mal defects [ToucH and CourTt Browy, 1985). Some investigators <on-
Adered this as a cause of leukzemia [Vigtiant and Saira, 19541 Althouzh
sere were some chromosomal abnormalities in both our patients with acute
cukaemia, it is difficult to incriminate them as a cause of this haematologic

tisarder.
Considering the facts mentioned above one may suzgzst thatin cur two
~atients with acute leukazmiz in two generations some senetic {actors ere

iriggered by chronic exposure to benzens.
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