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I.

Fig. 2 Centroblastic lymphoma. (a) Giemsa-stained methyl-
methacrylate-embedded section. Note the multiple, mostly
marginal nucleoli. x350 (b) Staining with the anti C3b receptor
serum. Tumour cells are positive. x 140

Fig. 3 B-immunoblastic lymphoma. (a) Giemsa-stained
methyl-methacrylate-embedded section. Tumour cells have
moderate cytoplasm. Most nuclei have a conspicuous central
nucleolus. x350 (b) HLA-DR staining. Tumour cells are positive
the antiserum stains the membranes. x 140 (c) BA-J staining.
Most cells are positive staining occasionally is intense. x 140
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Analysis oflarge-cell lymphomas using monoclonal and heterologous antibodies

pattern that resembled that of the centroblastic lympho-
mas was found, differences were noted. The staining for
HLA-DR was strong to very strong in all but one case
(case 4), while anti-C3b receptor staining was much
weaker than in centroblastic lymphomas, or was absent.
BA1 staining was observed in four or five cases varying
from a few positive tumour cells (case 3 only) to a high
proportion of tumour cell positive in cases I and 5. In two
cases BA2 staining was found (cases 3 and 4). The
staining pattern is illustrated in Fig. 3.
With VIM-D5 and anti-elastase in some cases granulo-

cytes were identified and BA2 was found to stain vessels
and fibrocytes.

Discussion

Even though the number of cases investigated was small,
the results of this study confirm the usefulness of
monoclonal and heterologous antibodies in distinguishing
effectively histiocytic sarcoma from B-immunoblastic
and centroblastic lymphoma. A gradual difference was
noted between these two B-lymphoid tumours, albeit a
slight one. The neoplastic cells of the histiocytic sarcomas
stained with the antibodies known to be reactive with
antigens on monocytes/macrophages: antihuman mono-
cyte I, OKM I and Macl (rather weak) TA 1, HLA-DR and
anti-C3b receptor. This and the absence of staining with
VIM-D5 and anti-elastase makes a myeloid origin of these
tumours very unlikely. Staining with NAI/34 was also
observed. This antiserum proved reactive with thymo-
cytes, Langerhans cells and interdigitating reticulum
cells, like OKT6, as was reported by Murphy et al.29 The
latter two types of cells are thought to be monocyte-
derived,34 which may explain the staining of histiocytes.
OKT6, however, was negative throughout. The one case
of malignant histiocytosis showed a staining pattern
identical to the five histiocytic sarcomas.

Between B-immunoblastic and centroblastic lympho-
mas a gradual difference was noted in the staining for
HLA-DR, anti-C3b receptor and BA 1. The tumour cells
of B-immunoblastic lymphoma stained weakly or not at
all with anti-C3b receptor but strongly with HLA-DR
(though one case was almost completely negative) and
BAI staining for varying numbers of cells was seen. In
centroblastic lymphoma this pattern was reversed: posi-
tive staining with anti-C3b receptor, weaker staining with
HLA-DR and virtual absence of the BA1 antigen. BA2
proved to be present on three cases of centroblastic and
two cases of B-immunoblastic lymphoma. This mono-
clonal antibody is raised against B-cells in a very early
developmental stage and its appearance so much later in
the development of the B lymphocyte is strange. Positive
staining of centroblastic lymphomas with another "early"
antigen-that is CALLA, has been reported (W Knapp,
personal communication 1982). We were not able to
demonstrate CALLA on our cases, but these findings are

a reminder that caution is warranted in regarding CALLA
and BA2 as maturation antigens.

It must be stressed that the difference between B-im-
munoblastic and centroblastic lymphomas is a gradual
one and not absolute. It has already been shown35 36 that
centroblastic lymphoma can be polymorphic in cell types,
with frequent admixture of immunoblasts. Morphometri-
cally the same observation has been demonstrated.'4
Another observation is the immunological heterogeneity
of both centroblastic and immunoblastic lymphomas, best
illustrated by the results for BAI and BA2 staining.
Recent studies on isolated non-Hodgkin's lymphoma cells
by Godal et a137 have shown similar findings for other
lymphomas.
The reactive cells present in the tumour were also

studied. Most of the large-cell lymphomas showed little
admixture with reactive cells. Cases I and 5 of histiocytic
sarcomas, case 2 of centroblastic and case 5 of
B-immunoblastic lymphomas showed more substantial
admixture. Whatever the number of admixed cells the
pattern did not differ much; approximately equal numbers
of T and B lymphocytes were found, with a tendency of
predominance of the T cells. The distribution of the
different T cell subsets showed a shift in the ration of
helper/inducer (Leu3a/OKT4+) and suppressor/
cytotoxic (Leu2a/OKT8+) cells. This ratio normally is
2-3:1,38 but here varied between 1:1 and 2:1. This
appeared to be slightly more pronounced in histiocytic
sarcoma and centroblastic lymphoma but as the number of
T lymphocytes was generally low, these findings must be
interpreted with caution. Although no double-labelling
experiments were done, studies on adjacent sections did
not suggest that large numbers of cells positive for both
Leu2a and Leu3a were present. Similarly, cells staining
for both HLA-DR and Leu 1, the phenotype of activated T
cells, were not present in large numbers though it was
difficult to compare these two antigens in most cases of
B-immunoblastic lymphomas where HLA-DR staining of
tumour cells was strong. In both B-lymphoid tumours a
fairly large number of macrophages/histiocytes was
observed (up to 20% in one case).

In conclusion the monoclonal antibodies TA 1, antihu-
man monocyte 1, OKM 1, Macd and NA 1/34 can be used
to differentiate histiocytic sarcoma from the other
large-cell lymphomas. The differentiation between B-
immunoblastic and centroblastic lymphoma remains
difficult, because the diagnostic classes appear to be
morphologically and immunologically heterogeneous.
The presence of strong HLA-DR staining, with weak or
absent anti-C3b receptor staining and the presence or
absence of BAI antigen may be helpful. The results
underline the assumption that the diagnosis of non-
Hodgkin's lymphomas should not be based on studies
with monoclonal and/or heterologous antibodies alone,
but requires other techniques as well, such as cytochemis-
try, electron microscopy and morphometry.

49

copyright.
 on D

ecem
ber 3, 2022 by guest. P

rotected by
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.36.1.44 on 1 January 1983. D
ow

nloaded from
 

http://jcp.bmj.com/


van der Valk, van den Besselaar-Dingian, Daha, Meijer

The authors wish to thank Drs J Kersey and J Jansen for
the BA I, BA2 and TA I antisera, and DrW Knapp for the
VIM-D5 antiserum, and Mrs R J J R Scholte for typing the
manuscript.

References

Warnke R, Miller R, Grogan R, Pederson M, Dilley J Levy R.
Immunological phenotype in 30 patients with dif'fuse large-cell
lymphona. N E,gil J Med 1980X)303:293-300.

Bosman FT. Kreuning J, van der Wal AM. Kuiper G, Lindeman J. The
influence of fixation on itimmunoperoxidase staining of plasma cells in

paraft'in sections of intestinal btopsy specimilens J Histochen
Cvtochemn 1977:53.57-62

Te Velde J, Burkhardt R. Kleiverda K. Leenheers-Binnendijk L.
Sominmerfield W Methyl-methacrylate emilbedding medium in histo-
pathology. Hi.stopotho/oy 1977:1:319-30

McDowell EM. Trump BF Histological fixatise suitable tor diagnostic
light and electron microscopy Art /h Pathol Lob Med 1976:100:405

van der Valk P. Te Velde J. Jansen J, tetl Malignant lymphoma of true
histiocytic origin histiocytic sarcoma A morphological, ultra-
structural. iniiilunologtical cytochemilcal and clinical study of 10
cases Virchowi s Arc/ IPathol Aati/t] 1981 391 249-65

Kramps JA. Van der Valk P. Mooren HW1). Meijer CJLM
Anti-elastase: a rabbit-antihuinan antibodv recognising polymilorpho-
nuclear elastase (manuscript submitted)

Meijer CJLM Lindeman J A ilmoditfied method tor tissue localisatiort of'
cells bearing a coomplemilent receptor J Imtnunol Methods 1975:9:59-
65.

Metjer CJLM. Van de Putte LBA. Eulderink F. Kleinjan R. Lafeber G.
Bots GThAM Characteristics of' mononuclear cell populations in

chronically intflamiled svnovial imiembranes J Paitliol 1977:121:1 -

Barka T. Anderson PJ Histochemistrv: theory, practice and bibliogra-
phy 2nd ed New York Hoeber Medical Division. Harper-Row
1965

Gomilor G. The studs of enzynies in tissuc sections Amii J Chitt Path/ol
1946:16.347-52.

Wachstein M. Meisel E Histochemiistry ol' hepatic phosphatases at a

physiological pH with a special ret'erence to the demilonstration of bile
canaliculi. Amt1 J Clini Paitltol 1957.27:13-23

Gerard-Marchant R. Hamiilin 1. Lennert K. Rilke F. Stansf'eld AG. san

Unnik JAM Classif'iciation of' non-Hodgkin's lymphomnas Lanet
1974.ii 406

Lennert K. Stein H. Kaiserling E Cytological and t'ulictional criteria for

the classification ot' malignant lviphomata. Br Canc1er
1975S31:suppl 11 29-43

4 vanderValk P. HermansJ. Brand R. CornelisseCJ. SpaanderPJl MeiJer
CJLM. Morphotnietric characterisation ot dit'fuse large-cell (histiocy-
tic) lymphomas Ain J Pathol/1982:107:327- 35

Byrne GE. Rappaport H Malignant histtocytosis From Gati

ilmonograph on cancer research 15. 1973.
Ih Wang CY. Good RA. Ammirati P. Dymilbort G. Esans RL

Identit'ication of p69. 71 complex expressed on huiman T-cells sharing
determinants \ith B type chronic lymphocytic leuketic cells J EAp
Med 1980:151 1539-44

Ledbetter JA. Evans RL. Lipinski M. Runclles C. Good RA.
Herzenberg LA Evolution conservation ot surtace imiolecules that
distinguish T-lymphocyte helper/inducer and cytotoxic/suppressor
subpopulations in mouse and nian J E-i/) Mel 1981:153:31(-23

x Evans RL, Wall SW, Platsoucas CO, et al Thymus-dependent
iiiemnbrane antigens in nian. inhibition ot' cell-mediated Ivmpholysis
by monoclonal antibodies to TH2 antigen Proc Natl Acal Sci USA
1981 :78:544-8

19 Reinherz EL. Kung PC. Goldstein G. Schlossimian SF Further
characterisation of' the human inducer T-cell subset delined by a

iininoclonal antibods / l/tntnioiol 1979.123:2894-6

21' Reinherz EL, Kung PC, Goldstein G, Schlossman SF A monoclonal
antibody reactive with the human cytotoxic/suppressor T-cell subset,
previously defined by a heteroantiserum termed TH-2. J ltnmiato/
1980;124:1301-7.

- LeBien TW. Kersey H. A monoclonal antibody (TAI) reactive with
human T-lymphocytes and monocytes. J Itntnoin/l 1980:125:2208-
14.

22 Abramson CS. Kersey JH, LeBien TW. A monoclonal antibody (BAl )
reactive with cells of human B-lymphocyte lineage. J Immtolol
1981;:126:83- 8.

2 Kersey JH. LeBten TW, Abramson CS, Newman R, Sutherland R.
Greaves M. p24: a human leukemia associated and lymphopotetic
progenitor cell surtace structure identified with monoclonal antibody.
J ELp Med 1981:153:726-31.

4 Warnke R, Levy R. Detection o'T- and B-cell antigens with hybridoma
monoclonal antibodies: a biotin-avidin-horseradish peroxidase
method. J Histochemn C('stothein 1980.28:771-6.

2 Breard J, Reinherz EL, Kung PC, Goldstein G, Schlossman SF. A
monoclonal antibody reactive with huimian peripheral blood itlono-
cvtes. J l/ttntotiol 1980:124:1943- 8.

-" Springer T. Galt're G, Secher DS, Milstein C. MAC-I: a tnacrophage
dift'erentiation antigen identit'ied by imionocional antibody. hEo J
Itntnti/ol 1979.9:30(1-6.

27 Ugolini V. Nunez G. Smith GR. Stastny P. Capra JD. Initial
characterisation ot inonocional antibodies against humilan illonocNytes.
Proc Nail Acad Sci LSA 1980.77:6764-8.

x Reinherz EL, Kung PC, Goldstein G. Lesey RH, Schlossman SF
Discrete stages of human intrathymiic dif'l'erentiation: analssis otf
norrmal thymocytes and leukemic Iymviphoblasts of T-lineage. Proi,
Noitl Acid Sci USA 1980:77:1588-92

-" Murphy GF, Bhan AR, Sato S. Mthim jr MC, Harrist TJ. A new

immunologic marker tor humiian Langerhans cells. VN tigl Med

198 ;304:79 1
McMichael AJ. Pilch JR, Galf're G. Mason DY. Fabre JW, Milstein C. A
human thytiocyte antigen detined by hybrid ilmyelotina iilononional
antibody. Eiir J Itnrtttttiol 1979:9:20(- 10.

Brown G, Capellaro D, Greases MF. Leukemilia associated antigens iM

man. J Nail Cacter /Itst 1975;55:1281 -9.
Knapp W. Maydic 0. Rumipold H et a/. Myelotd dit'ferentiation antigens

as def'ined by moniclonal antibodies. In: Knapp W. ed. Leuketiii
Markers Proceedings ot' the Leukemilia Marker Cont'erence (Vienna
1981) New York: Academic Press. 1981:2111 23.

Fearon DT. Regulation of' the amplification C3 convertase ot' humilan
comiplemilent by an inhibitory protein isolated f'roim humilan erythro-
cste imiembrane. Pits Nail Acad Sii USA 1979:76:5867-71.

Hoefsmtilt EChM. Mononuclear phagocytes. reticulum cells and
dendritic cells in lymphoid tissues. In van Furth R, ed. Monotino /lear
picag>ocvies int itnttouoogs. intjectiion and pathol(ys. Oxftord:
Blackwell Scientif'ic Publications. 1975.

;5 Lukes RJ. Collins RD. New approaches to the classit'ications of' the
lymnphomata. Br J C'ancrer 1975.31.suppl 11 1-28.

ii Lennert K. Malignant lytuphomilas. other than Hodgkin's disease. In:
Hantdbuth dier speielle/e p/thol(/gisc/hetn Atnatomie ittd(i Histiologie
Vol 13/B Berlin: Springer-Verlag. 1978.

17 Godal T, Lindmilo T, Morton PF, et al. Itimmunological subsets in hurnan
B-cell lymphomas. Scatd JIItnnmlttiol 1981:14:481-92.

x Willemize R. de Graaf-Reitsma CB. Cnossen J. van Vloten WA. Meijer
CJLM. Characterisation of T cell subpopulations in skin and
peripheral blood of' patients with cutaneous T cell ly mphomi.a and
benign inflammatory dermatoses. J ti'-est LDermtato/ (in press).

D)aha MR. Kole 1)J. Vatn Es LA. Regulamtion of the C3 nephritic latctoii
stabilizec (31C5 coinvert.ase of' coiiiplemitenit by purit'ied l11tm.1Mi]

erymhroste C3h receptor. C'/in 1/.iittlininol 1982:50:21)9 14,

Requests for reprints to: Dr P van der Valk, Departmilenit otf
Pathology. University Medical Centre. PO Box 96(13. 230)1( RC
Leiden. The Netherlands.

50

copyright.
 on D

ecem
ber 3, 2022 by guest. P

rotected by
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.36.1.44 on 1 January 1983. D
ow

nloaded from
 

http://jcp.bmj.com/

