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A panel of  five monoclonal antibodies to surface antigens of small-cell pulmonary carcinoma 
was used for immunodiagnosis of  metastases to the bone marrow in vitro in patients with 
small-cell carcinoma of the lungs. Standard cytomorphological diagnosis revealed metastases 
to the bone marrow in 6 out of 58 patients (10.3%). Using monoclonal antibodies, positive 
cells were detected in 12 (20.6%) patients, the tumor nature of the positive cells being un- 
doubted in 7 preparations (12.6%). Five out of  6 cytologically positive cases were confirmed. 
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Small-cell pulmonary carcinoma (SPC) is responsi- 
ble for about 25% of all lung cancer cases and is one 
of the most malignant tumors [2], which is why the 
detection of  all metastases is of  high priority, specif- 
ically, the diagnosis of  metastases to the bone mar- 
row. This is very important for the choice of therapy 
and the general prognosis. Study of  the markers of 
SPC has helped obtain a great number of  mono- 
clonal antibodies (MAb) to cell surface antigens 
[5,6], and their use for in vitro immunodiagnosis of  
SPC metastases to the bone marrow is one of the 
burgeoning trends in the diagnosis of  this disease [3]. 

We obtained a panel of  MAb to surface antigens 
of SPC cells [1]. This study was aimed at investigat- 
ing the possibility of using these MAb for in vitro 
immunodiagnosis of  metastases of SPC to the bone 
marrow by indirect immunofluorescence. 

MATERIALS AND METHODS 

A puncture specimen of  bone marrow (3-4 ml) was 
collected in a tube with 3 ml Eagle's medium with 
1% HEPES (Sigma) and 1% heparin (Reanal). 
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Indirect immunofluorescence was carried out 
with a fraction of  live bone marrow nuclear cells 
adherent  to poly-L-lysine (Serva). Nuclear  cells 
from the bone marrow puncture specimen were iso- 
lated by centrifugation in a single-step Ficoll-Vero- 
graffin gradient (density 1.09, Sigma). Hybridoma 
supernatants were used as the first antibodies, FITC- 
labeled rabbit polyclonal antibodies to total murine 
immunoglobulins diluted 1:100 (Sigma) or 1:20 (N. 
F. Gamaleya Research Institute of  Epidemiology 
and Microbiology, Russian Academy of  Medical Sci- 
ences) as the second antibodies. The preparations 
were examined and photographed in phase contrast 
and in blue-violet light at wavelength 360 nm under 
an Opton microscope. In parallel with this, routine 
cytomorphological diagnosis of  metastases was car- 
ried out in bone marrow preparations from the same 
patients. 

Cryostat slices of  healthy and tumor tissues were 
incubated with antibodies after an analogous protocol. 

RESULTS 

Fifty-eight bone marrow puncture  specimens 
collected from different patients prior to chemother-  
apy were examined. Cytological analysis revealed 
metastases to the bone marrow in 6 (10.3%) patients. 
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The presence of  cell aggregates of  a characteristic 
morphology in bone marrow preparations (smears) 
was the criterion of  metastases. 

Immunofluorescence revealed positive cells (cells 
with a specific membrane fluorescence) in 12 (20.6%) 
of the 58 bone marrow preparations. Positive cells 
were detected in 5 out of  6 cytologically positive 
cases and in 7 cytologically negative preparations. 

The bone marrow specimens positive in terms of  
the immunofluorescent analysis could be divided into 
2 groups. In 7 out o f  12 cases positive cells were 
present mainly as cell aggregates of  irregular shape 
and different densities (Fig. I). The intensity of  
staining of different preparations varied. In addition, 
there were solitary cells in the preparations. In all of  
these 7 preparations, positive cells stained intensive- 
ly with antibody H417.1. Contrary to this, other an- 
tibodies stained the cells in just a few preparations. 
Antibody H417.3 stained the cells in 2 preparations, 
antibody H417.10 in 3, and antibody H417.17 in 
only 1 out of  7 preparations. Antibody H417.21 did 
not stain the cells in any of the preparations. Table 
1 presents the results of  staining of  these 7 prepara- 
tions (group I, preparations Nos. 1-7). 

In the remaining 5 positive specimens of  bone 
marrow the positive cells did not form aggregates and 
were solitary (Fig. 2). In contrast to the above cas- 
es, here we did not observe preferential staining of 
the cells with any particular antibodies. The results 
of  staining of  these 5 preparations are presented in 
Table 1 (group II, preparations Nos. 8-12). 

Routine cytomorphological diagnosis revealed 
metastases to the bone marrow in 10 to 30% of pa- 
tients with SPC [7,15]. Use of MAb to surface anti- 

Fig. 1. Aggregates  of smal l - -ce i l  pulmonary carcinoma cells, 
s tained with MAb H417.1 (preparation No. 3}, in the bone 
marrow. Indirect immunofluorescence, x 3000, 

gens of  SPC cells disclosed metastases to the bone 
marrow in 20-50% of  patients in whom they had not 
been detected by cytomorphological  investigation 
[8,11]. Moreover, micrometastases to the bone mar- 
row were found in 45-55% of patients with localized 
disease [12]. The presence of positive cells in aspi- 
ration biopsy specimens of  the bone marrow in these 
patients was found to correlate with a shorter life 
span [12]. Hence, the presence of metastases to the 
bone marrow becomes an extremely important fac- 
tor for assessing disease dissemination. 

Because of the cross-reactivity of many antibod- 
ies to SPC cell antigens with normal bone marrow 
cells, specifically, with natural killers and macrophag- 
es, additional criteria of  the tumorous nature of pos- 
itive cells in bone marrow preparations from patients 
are needed, one possible criterion being the presence 

TABLE 1. Reaction of Antibodies with Bone Marrow (BM) Preparations from Patients with Small-Cell Pulmonary Carcinoma 

BM preparation No. 

Group I 

1. cytologically positive 

2. - ' -  

3, _11. 

4. - " -  

5. - ' -  

6. cytologically negative 
7. _n_ 

Group II 

8. cytologically negative 

9. - " -  

10.-"-  

11. -"- 

12. -"- 

H417.1 

Monoclonal antibodies 

H417.10 

4- 

H417.3 

+ 

§ 

H417.17 H417.21 
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Fig. 2. Solitary positive cell in the bone marrow. Stained with MAb H417.17 (preparation No. 11). x3000, a) indirect 
immunofluorescence; b) phase-contrast image of the same visual field. 

o f  posi t ive cells in the fo rm  o f  roset te  aggregates 
character is t ic  o f  SPC [13]. 

In  the first group o f  positive preparat ions posi- 
tive cells p resented  as roset te  aggregates o f  charac-  
teristic morpho logy  and hence ,  they really were met -  
astatic t umor  cells. The  nature  o f  positive cells in the 
preparat ions o f  the second group cannot  be interpret-  
ed so unequivocally.  Hence ,  using MAb, we revealed 
metastases to the bone  mar row in 7 (12.6%) out  o f  
58 cases. 

T h e r e  are pub l i shed  repor t s  descr ib ing s imilar  
cases ,  w h e r e  the  d iagnos i s  m a k i n g  use o f  an t i -  
bod ies  is no  m o r e  sensi t ive t h a n  the rou t ine  cy to -  
logical  diagnosis ,  even  wi th  a pane l  o f  MAb [13]. 
This  is due  to the  gradua l  loss o f  ant igens  in me -  
t a s t a ses  [14].  T r u e ,  o u r  a n t i b o d i e s ,  e s p e c i a l l y  
H 4 1 7 . 3 ,  H 4 1 7 . 1 0 ,  a n d  H 4 1 7 . 1 7  s t a ined  o n l y  a 
small  p r o p o r t i o n  o f  the  pos i t ive  p repa ra t ions ,  and  
a n t i b o d y  H 4 1 7 . 2 1  s t a i n e d  n o n e  o f  the  pos i t ive  
p r e p a r a t i o n s  in g r o u p  I. H e n c e ,  t he  s l ight  ( in 
c o m p a r i s o n  wi th  rou t i ne  diagnosis)  i m p r o v e m e n t  
o f  the  sens i t iv i ty  o f  i m m u n o d i a g n o s i s  using our  
MAbs  was ev iden t ly  due  to  the  ex t r eme  he t e roge -  
ne i t y  o f  e x p r e s s i o n  o f  t he  d e t e c t e d  an t igens  in 
SPC  metas tases  to  the  b o n e  mar row.  
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