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Summary.-The cells of the lymphoreticular system are heterogeneous both mor-
phologically and functionally. The bone marrow derived (B) lymphocyte can be
identified by the presence of easily detectable surface immunoglobulin and a receptor
for antigen-antibody-complement (EAC) complexes. Monocytes and histiocytes
also bear a receptor for EAC and in addition possess a receptor for cytophilic antibody
detected with red cell-IgG complexes (IgGEA). In man, thymus derived (T)
lymphocytes form non-immune rosettes with sheep red blood cells (E). We have
examined a number of malignant lymphoreticular populations for the presence of
the EAC, EA, and E receptors on suspensions of cells and have adapted the technique
to demonstrate the EAC and EA receptors on frozen tissue sections. Rosetted
malignant cells can also be cytologically examined on Millipore filters. The
malignant cells both in section and suspension from the spleens and lymph nodes of
6 patients with nodular lymphoma bound EAC but not IgGEA or E; by these criteria
these malignant cells are of B lymphocytic origin. The malignant cells from the
spleens of 2 patients with leukaemic reticuloendotheliosis and 1 patient with malig-
nant histiocytosis could be classified as being of histiocytic origin by the selective
binding of IgGEA. In 3 cases of diffuse lymphocytic lymphoma the malignant cells
bound only E and are therefore of T lymphocytic origin. The application of these
techniques to the classification of malignant lymphoma may lead to important
theoretical and therapeutic advances.

THE TRADITIONAL approach to the
classification of malignant lymphomata
has been based predominantly upon
morphology. A neoplastic cell has been
named for the benign lymphoreticular
cell that it most resembles. This approach
has led to classifications which are useful
clinically and pathologically. However,
recent immunological advances have dem-
onstrated a greater heterogeneity among
lymphoreticular cells than previously
thought. For example, cells morpholo-
gically classified as lymphocytes consist
ofT cells (thymus dependent lymphocytes),
B cells (thymus independent lymphocytes)
and probably also stem cells. Recently,
a number of different surface markers
have been identified on these different
lymphoreticular cells. B cells can be

identified by the presence of easily detec-
table surface immunoglobulin (Raff, 1970).
Most B cells also have receptors for the
third component of complement (C3)
and can be identified by their binding of
red cells coated with antibody and
complement (EAC) (Bianco, Patrick
and Nussenzweig, 1970). B lymphocytes
also bear a receptor for the Fe portion of
the immunoglobulin molecule, demon-
strable with radio-labelled soluble anti-
gen-antibody complexes (Basten et al.,
1972) or with fluorescein labelled aggre-
gated human IgG (Dickler and Kunkel,
1972). Most monocytes, histiocytes and
macrophages also bear C3 receptors (Huber
et al., 1968), but can be distinguished
from B lymphocytes in that they have in
addition receptors for cytophilic antibody
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(Berken and Benacerraf, 1966) and will
bind red cells coated with IgG (IgGEA)
(Huber, Douglas and Fudenberg, 1969).
Receptors for IgG and for C3 can also be
identified on cells in frozen tissue sections
as well as on cells in suspension (Dukor,
Bianco and Nussenzweig, 1970; Shevach,
Jaffe and Green, 1973). Human T cells
bear none of these receptors, but living
cells in suspension can be identified by
their ability to form non-immune rosettes
with sheep red blood cells (Lay et al.,
1971; Jondal, Holm and Wigzell, 1972).
Recent studies indicate that these recep-
tors can also be identified on neoplastic
lymphoreticular cells, and it is suggested
that their presence or absence may indi-
cate the origin of the neoplastic cells.
In this report we describe the investigation
of a number of different lymphoreticular
tumours for the presence of the C3,
IgG, and E receptors both in cell sus-
pensions and on frozen sections where
applicable. We also describe the distri-
bution of cells bearing these receptors in
normal lymphoreticular tissues used as
controls.

MATJERIALS AND METHODS

Preparation of cell suspensions and frozen
sections.-Immediately after surgical removal,
a small portion of the spleen or lymph node
was minced finely in RPMI-1640 (Grand Is.
Biological Co.) with 10% foetal calf serum.
The minced tissue and supernatant were then
filtered through stainless steel wire mesh.
A pellet was obtained and the red cells were
lysed with ammonium chloride. In some
instances spleen suspensions containing large
numbers of granulocytes were purified on a
Ficoll (Pharmacia)-Hypaque (Winthrop Labs)
gradient, and the mononuclear cell layer
isolated. The white cell suspensions were
washed 3 times in serum-free medium and
brought to a concentration of 2-5 x 106/ml.
For studies of receptors on cells in tissue
sections, representative tissue blocks were
frozen immediately in O.C.T. embedding
medium (Ames Co.) and maintained at
- 700C until sectioning. The remainder of
the tissue was fixed and processed in a con-
ventional manner and used for definitive
histopathological diagnosis.

Rosette assay for the binding of IgMEAC
and IgGEA in suspensions and frozen sec-
tions.-Rabbit IgG and IgM anti-Forssman
antibodies to sheep red blood cells (SRBC)
were prepared as previously described (Frank
and Gaither, 1970). They were isolated by
gel filtration on Sephadex G-200 columns
followed by sucrose gradient ultracentrifuga-
tion. Sensitized sheep erythrocytes (EA)
were prepared with isolated rabbit IgG and
IgM antibodies by using the optimal con-
centration of antibody for maximal comple-
ment mediated haemolysis at 370C. To
prepare IgMEAC complexes, normal mouse
serum was used as the source of complement
(C). It was diluted 1: 10 in veronal buffered
saline containing optimal concentrations
of Ca++ and Mg++ in 0.1% gelatine (VBS)
and then added to an equal volume of
IgMEA (5 x 108/ml in VBS) and incubated
at 37°C for 30 min. The cells (IgMEAC)
were then washed twice in phosphate
buffered saline (PBS) and reconstituted to
the concentration described below. It should
be noted that IgGEAC is an unsuitable
reagent and is not used because IgGEA
sites within the EAC complex would also
bind to histiocyte IgGEA receptors. A
receptor for heterologous IgM has not been
identified on human cells (Huber and
Fudenberg, 1968). Thus, IgMEA should
not bind to any cell and serves as a control
reagent for nonspecific binding of red blood
cells.

Equal volumes of the white cell suspen-
sions (2-3 x 106/ml) and the IgGEA,
IgMEAC or IgMEA suspensions (1 x 108/ml)
were mixed in plastic tubes and gently
rotated at 370C for 30 min. An aliquot of
the suspension was then mixed with an equal
volume of trypan blue and examined in a
haemacytometer chamber. Only viable cells
were counted and viability of the tissue
suspensions was generally greater than 90%.
If the final viability was less than 80%, the
suspension was discarded. Any cell binding
3 or more erythrocytes was scored as positive.
A minimum of 200 cells was counted and the
percentage of rosette forming cells deter-
mined. It should be noted that conditions
producing E rosette formation, i.e., 370-4oC,
were never used and IgMEA, used as a
control, was consistently negative under the
conditions used in these experiments. For
cytological identification ofindividualrosetted
cells, the rosetted cell suspension was fixed
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in an equal volume of Perfix (Applied
Bioscience). The fixed suspension was then
centrifuged and the pellet resuspended in
70% ethanol. An aliquot (0-2 ml) was
filtered on to a Millipore membrane (Milli-
pore Corpn) with a pore size of 5 nm, and
stained with haematoxylin and eosin.

For rosette formation on tissue sections,
8 um frozen sections of unfixed tissue were
cut with a cryostat and allowed to air dry.
The sections were lavered with IgGEA,
IgMEAC, or IgMEA (1 X 108/ml) and in-
cubated at room temperature for 30 min.
The slides were then washed 3 times in
phosphate buffered saline to remove non-
adherent red cells. The resultant prepara-
tions were fixed for 15 min in Perfix, stained
with haematoxylin and eosin, and examined
by light microscopy.

Rosette assay for the binding of sheep red
blood cells (EN).-A modification of the
method of Weiner, Bianco and Nussenzweig
(1974) was used. Sheep red blood cells
(SRBC) were treated with neuraminidase
from Clostridium perfringens (Sigma Chem-
ical) and adjusted to a concentration of
1 x 108/ml in RPMI-1640. Equal volumes
of the neuraminidase treated SRBC (EN)
and the white cell suspensions (2-3 x 106/ml)
were mixed and incubated for 15 min at
37°C. The suspensions were then sedi-
mented at room temperature for 10 min at
200 g. The supernatant was gently re-
moved and replaced with 100% foetal calf
serum which had been previously absorbed
with SRBC. After an 18-h incubation
at 40C, the pellet was gently resuspended
and the number of viable cells binding 3 or
more erythrocytes counted.

RESULTS AND DISCUSSION
The binding properties of the IgMEAC,

IgGEA and EN reagents to the different
cell types are shown in Table I. IgMEAC
binds to both B lymphocytes and to
monocytes/histiocytes. IgGEA binds only
to monocytes/histiocytes. It should be
noted that the IgGEA reagent we have
used does not detect the Fc receptor on
B lymphocytes (Shevach et al., 1972),
which can best be detected by radio-
labelled soluble antigen-antibody com-
plexes (Basten et al., 1972) or by aggre-
gated human IgG (Dickler and Kunkel,

TABLE L.-Rosette Forming Properties of
Human Cells

IgMEAC IgGEA EN
B lymphocyte + 0 0
T lymphocyte 0 0 +
Monocyte/histiocyte + + 0

1972). EN binds only to living T cells
and E rosette formation can be seen only
in cell suspensions and not on frozen
sections (Shevach et al., 1973). It should
also be noted that in the frozen section
preparations endogenous red cells are
lysed by the freezing and thawing process,
and thus do not interfere with interpreta-
tion of binding of the added indicator
red cells.

Normal lymph nodes and spleens
Control spleens and lymph nodes,

histologically normal, were obtained at
surgery from patients with a variety of
diseases other than malignant lymphoma.
The proportion of rosette forming cells
in suspensions of control spleens and
lymph nodes is summarized in Table II.
Briefly, in control spleens the number of
complement receptor lymphocytes [CRL

TABLE II.-Rosette Forming Cells in Con-
trol Spleens and Lymph Nodes (%)

Patient
No.

1
2
3
4
5
6
7
8

Tissue
Spleen
Spleen
Spleen
Spleen
Spleen
Spleen
Spleen
Spleen

M
9 Lymph node

Lymph node
10 Lymph node
12 Lymph node
12 Lymph node
13 Lymph node

Lymph node
14 Lymph node
15 Lymph node
16 Lymph node

* Not determined.

IgMEAC
33
37
50
22
51
52
41
43
41
38
19
43
41
33
29
36
18
14
43
31

IgGEA
2
2

13
5

11
11
2
8
7
0
0
5
0
0
3
2
0
0
0
1

EN
ND*
40
42
ND
33
39
50
50
42
ND
ND
ND
ND
40
66
68
82
69
34
60
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FIG. 1.-Paraffin embedded section of control spleen demonstrating normal splenic architecture.
White pulp (lymphocytes) is composed of both periarterial lymphatic sheath (arrow) along c3ntral
artery as well as eccentric lymphoid follicle. Red pulp (histiocytes) is peripheral. H. & E. x 63.

FIG. 2.-Frozen section of spleen seen in Fig. 1 treated with IgMEAC; darkfield microscopy. Reagent
red cells appear as white dots and adhere to eccentric lymphoid follicle (B cells). Periarterial
lymphatic sheath (T cells) is spared. H. & E. x 63.
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Fie(1. 3. Adjacent frozen section to that seeni in Fig. 2 treate(d with TgGEA; darkfielcl microscopy.
Reagent redI cells adhere to re(d pl'p (histiocytes) and spare wvhite pulp (lymphocytes) H. & E.
x 63.

(13 cells)] and the nuimber of E rosette
forming lymphocytes [ERFL (T cells)]
was approximately equal with means of
41 and 42% respectively. In contrast,
the lymphocyte population of lymph
nodes tended to be more analagous to
that of peripheral blood (Shevach et al.,
1972) with a predominance of T cells
(ERFL-mean 60%) over B cells (CRL-
mean 31%). The number of cells roset-
ting with JgGEA (histiocytes) tended to
be low in suspensions of both organs with
a mean of 700 in control spleens and 1%
in control lymph nodes. These low fig-
ures probably reflect entrappment of
histiocytes in the reticulin framework
of both spleens and lymph nodes, and an

inability to get these cells into suspension.
In frozen seetions of control lymph

nodes and spleens treated with IgMEAC,
the reagent red cells were always observed
to adhere to the lymphoid follicles (Fig. 1,
2 and Fig. 4, 5). The reaction tended to
be strongest in germinal centres and some-

what less intense in the small lymphocytes
of the lymphoid cuff. However, in ex-

tremely hyperplastic germinal centres the
binding of IgMEAC within the reaction
centres was often weak. It is speculated
that antigen-antibody-complement com-
plexes bound in vivo via the C3 receptor
may have blocked the subsequent reac-
tion with the IgMEAC reagent. The C3
receptor is thought to play a role in the
follicular localization of antigen (Nussen-
zweig and Pincus, 1972). Furthermore,
Nussenzweig and Pincus speculate that
the interaction of immune complexes
with follicular B lymphocytes may also
contribute to an increase in immuno-
globulin synthesis during an antibody
response (1972). Thus, the presence of
large numbers of complexes within a
hyperplastic germinal centre would not
be unexpected.

The C3 receptor appears to be a con-
stant and characteristic feature of folli-
cular B lymphocytes. In lymph nodes,
although immunoglobulin bearing B cells
are thought to be distributed in both
follicles and medullary cords (Craddock,
Longmire and McMillan, 1971), it appears
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FIG. 4.-Paraffin embedded section of control lymph node showing primary and secondary follicles.
Cortical and medullary sinuses are dilated and show sinus histiocytosis. H. & E. x 63.

FIG. 5.-Frozen section of lymph node seen in Fig. 4 treated with IgMEAC; darkfield microscopy.
Reagent red cells adhere to lymphoid follicles (B cells) as well as to histiocytes in cortical and
medullary sinuses. H. & E. x 25.
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FiG. 6.-Frozen section of lymph node demonstrating sinus histiocytosis, treated with IgGEA; dark-
field microscopy. Reagent red cells adhere to histiocytes in dilated sinus but spare lymphocytes
in prominent follicle. H. & E. x 63.

that only the cells of the lymphoid
follicle demonstrate a C3 receptor with
these reagents. One possible explanation
for the absence of CRL in the medullary
cords is that this area is populated by
plasma cells and lymphocytes presumably
differentiating to plasma cells. Indeed
Bianco et al. (1970) pointed out in their
initial description of CRL that cells
transformed into immunoglobulin pro-
ducing cells or plasma cells lose the C3
receptor, although it is not known at
what stage of B cell differentiation the
receptor is lost. Furthermore, B cells at
different stages of differentiation may
differ quantitatively in the number of C3
receptors and thus exhibit variable bind-
ing capacities with these reagents, espec-
ially in the frozen section preparations.
In the spleen, unlike lymph node, the B
cell population may be restricted almost
entirely to lymphoid follicles (Craddock
et at., 1971). And indeed, Ross et al.
(1973) have suggested that all surface
immunoglobulin bearing cells in human
spleen bear the C3 receptor. Such CRL

in our material were always localized to
follicles. Nussenzweig and Pincus (1972)
have speculated that it is the C3 receptor
itself that leads to the aggregation of B
lymphocytes into follicles via formation
of a molecular bridge by C3 containing
antigen-antibody complexes between the
C3 receptor of the B cell and a presumed
C3 receptor on the dendritic reticulum
cell.

As stated above (Huber et al., 1968),
monocytes and histiocytes in peripheral
blood also bear C3 receptors. In frozen
sections of lymph nodes treated with
IgMEAC the reagent red cells, in addition
to binding to follicular areas, also bound
to the histiocytes in the cortical and
marginal sinuses (Fig. 4, 5). These cells,
as expected, also bound IgGEA (Fig. 6).
By contrast, in spleen, although cells in
the marginal zone bound IgMEAC, histio-
cytes located in the cords of Billroth of
the red pulp failed to bind the IgMEAC
reagent (Fig. 1, 2). With the IgGEA
reagent cells in both the marginal zone
and the red pulp were demonstrated
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FIG. 7. Paraffin embedded section of spleen (patient R.P.) involved by histiocytic medullary
reticulosis. Proliferating histiocytes in expanded red pulp are engorged with ingested erythrocytes.
White pulp is atrophic. H. & E. x 63.
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FIG. 8.-Frozen section of spleen seen in Fig. 7 treated with IgGEA. Reagent red cells adhere to
neoplastic histiocytes in both red and white pulp areas.
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(Fig. 3). The marginal zone of the spleen
contains large numbers of macrophages
in a reticular mesh receiving a rich
arterial supply. It is in this area that
antigen, after a brief circulation through
the red pulp, is concentrated (Nossal
et al., 1966). Since the C3 receptor is
thought to play a role in antigen localiza-
tion, it is not surprising to find avid bind-
ing of the IgMEAC reagent to the cells in
the marginal zone. Furthermore, the
apparent absence of the C3 receptor on
histiocytes of the cords of Billroth is
less surprising when one considers the
relative absence of antigen binding by the
red pulp. One must also consider the
possibility that these two histiocytic
populations of the spleen may differ
quantitatively in the number of C(3
receptors, and thus exhibit different pat-
terns of reactivity with the IgAIEA(C
reagent. An alternative possibility is
that C3 receptors on different cells may
show specificity for complement of differ-
ent species or for different subeomponents
of C3. One must note that these studies
employed rabbit antibodies and mouse
serum as a source of complement. In any
event, the basic observations would re-
main, that these different histiocytic
populations consistently exhibit different
patterns of reactivity with these reagents.
More detailed studies are in progress to
resolve these questions.

Patholoyical conditions
Histiocytic medullary retictulosis

(HMR) as described by Scott and Robb-
Smith (1939) is considered the prototype
of neoplastic histiocytic proliferations.
The neoplastic cells exhibit functional as
well as morphological features of histio-
cytes, as exemplified by their florid
phagoeytic activity. In one case stuidied
a spleen was obtained from a 19-year old
white male who had presented with fever,
anaemia anld thrombocytopenia. The
spleen was enlarged (450 g) and exhibited
the classic histopathological features of
HMR (Fig. 7). The re(d pulp was nmark-
edly expanded and the white pulp com-

pressed, atrophic and partially obliterated.
Both red and white pulp regions were
diffusely infiltrated by neoplastic histio-
cytes, many exhibiting florid erythro-
phagocytosis. In the cell suspension pre-
pared from the spleen, 5300 of the cells
bound IgGEA (control: M 70%). Only 19°,
ofthe cells boundIgMEAC (control:M 41%),
correlating with the reduced lymphocytic
popuilationobservedhistologically. Erosette
formation was not studied. In the frozen
section preparations of both the spleen
(Fig. 8) and a lymph node obtained at
autopsy, the neoplastic cells bound IgGEA
but failed to bind IgMEAC. Thus, the
neoplastic cells demonstrated only one
of the receptors of normal histiocytes, that
for IgGEA. Of additional interest was
that in some areas the neoplastic cells
appeared to " dedifferentiate " both mor-
phologically and functionally, in that they
appeared cytologically more atypical and
failed to demonstrate phagocytosis. How-
ever, these cells still bound IgGEA, appar-
ently retaining their histiocytic marker.

Leukaemic reticuloendotheliosis or
hairy cell leukaemnia " is an entity in

which the origin of the neoplastic cells
has been in dispute, largely because of
their apparent hybrid nature. The cells
appear to have features of both lympho-
cytes (Rubin et al., 1969) and monocytes
or histiocytes (Yam et al., 1968). The
spleens of 2 patients with leukaemic
reticuloendotheliosis were obtained for
study (Jaffe et al., 1974a) and were
replaced almost entirely by neoplastic
cells. In cell suspension as well as in
frozen sections, the neoplastic cells bound
IgGEA but failed to bind IgMEAC or
E (Table III). Thus, these neoplastic
cells demonstrated the receptor for cyto-
philic antibody characteristic of histiocytes
or monocytes, and failed to demonstrate
any of the markers of either B or T
lymphocytes.

Nodular or follicular lymphomna repre-
sents another entity of controversial
cytogenesis amenable to study by these
techniques. Although Gall and Mallory
(1942) and Rappaport, Winter and Hicks
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TABLE III.-RosetteForming Cells in Tissues ofPatients with Malignant Lymphoma (%)
Patient

R.P.
J.s.
H.G.
B.A.

D.H.
L.K.

K.M.
W.M.
A.P.

P.R.
A.H.
D.J.

*HMR
LRE
PDL
MLH
N
D

tS
LN
ND

Diagnosis*
HMR
LRE
LRE
PDL, N
PDL, N
PDL, N
MLH, N
PDL, N
PDL, N
MLH, N
PDL, N
PDL, N
MLH, N
MLH, N
MLH, N
PDL, D
PDL, D
PDL. D

Sourcet
S

S
S
LN
LN
LN
S
LN
LN
LN
LN
S
LN
LN
LN
LN
LN

IgMEAC
19
4
4

22
21
18
44
45
30
61
61
39
56
54
43
15
19
9

IgGEA
53
72
86
5
2
1
0
10
2

10
1
5
2
3
2

35
10
4

EN
ND
ND
1

51
43
46
38
45
34
36
20
40
34
54
54
71
87
75

Histiocytic medullary reticulosis.
Leukaemic reticuloendotheliosis.
Malignant lymphoma, poorly differentiated lymphocytic type.
Malignant lymphoma, mixed lymphocytic-histiocytic type.
Nodular.
Diffuse.
Spleen.
Lymph node
Not determined.

(1956) defined the histopathological crit-
eria for distinguishing nodular lymphoma
from benign follicular hyperplasia, the
relationship between the neoplastic nod-
ules and lymphoid follicles has remained
uncertain. We have studied the cells
from 6 cases of nodular lymphoma (Fig.
9) for the presence of these membrane
receptors (Jaffe et al., 1974b). The neo-
plastic cells, both in suspension as ob-
served on the Millipore filter preparations
and in frozen sections, bound IgMEAC
(Fig. 10) but failed to bind IgGEA or
EN. These binding properties are char-
acteristic ofB cells of the lymphoid follicle,
as described above. Furthermore, in 3
cases studied subclassified as mixed lym-
phocytic-histiocytic (mixed small and
large cell), both cell types were observed
to bind only IgMEAC. These data sug-
gest that both morphological variants are
indeed B cells and are derived from the
lymphoid follicle.

Whereas nodular lymphoma appears
to represent a B cell proliferation, 3 cases
of diffuse lymphoma were studied in which

the neoplastic cells appeared to be T cells.
All 3 cases demonstrated similar histo-
pathological features (Fig. 11). Normal
nodal elements were replaced by a diffuse
infiltrate composed of atypical lympho-
cytes admixed with smaller numbers of
benign-appearing histiocytes. The histio-
cytes were often in small clusters and
appeared " epithelioid ". The lympho-
cytes were round to oval with sparse
cytoplasm and a wide range of nuclear
maturation. Although many appeared
almost mature, others had larger, more
open nuclei with finely clumped chromatin
in a clear parachromatin and one or 2
small nucleoli. Upon examination under
oil, many lymphoid cells were observed
with multiple deep nuclear grooves. A
few neoplastic cells had large irregular
vesicular nuclei, finely stippled chromatin,
prominent eosinophilic nucleoli and abun-
dant pale cytoplasm. Although these
cells resembled mononuclear variants of
Reed-Sternberg cells, no classic Reed-
Sternberg cells were observed. In sus-
pensions prepared from these lymph
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FIG. 9.-Paraffin embedded section of lymph node (patient L.K.) involved by nodular lymphoma,
mixed lymphocytic-histiocytic type. Neoplastic nodules composed of a mixture of small and
large cells replace the lymph node. H. & E. x 25.

FIG. 1O.-Frozen section of lymph node seen in Fig. 9 treated with IgMEAC; darkfield microscopy.
Reagent red cells bind diffusely to neoplastic nodules and spare normal appearing lymphocytes
in compressed internodular cords. H. & E. x 25.
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FIG. 11. Paraffin embedded section of lymph node (patient D.J.) involved by malignant lymphoma,
poorly differentiated lymphocytic type, diffuse. Infiltrate is composed of pleomorphic lymphocytes
and infrequent large atypical mononuclear cells with prominent nucleoli. H. & E. x 400.

FIa. 12.-Air-dried film of neoplastic lymphocytes (patient D.J., Fig. 11) forming E rosettes.
Wright's stain. x 1000.
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nodes, a high proportion of the cells
bound EN (Table III). On the Millipore
filter preparations these rosetted cells
were neoplastic appearing lymphocytes,
also demonstrable in air dried films
stained with Wright's stain (Fig. 12).
The large atypical mononuclear cells,
although rare, were also observed to form
E rosettes. Only a small proportion of
the cells bound either IgGEA or IgMEAC
(Table III), and on the Millipore filter
preparations these rosetted cells were
predominately benign appearing histio-
cytes. Occasionally small lymphocytes
were also observed to form IgMEAC
rosettes. Thus, in these 3 cases of diffuse
lymphoma the neoplastic cells formed E
rosettes and by this criterion were T
lymphocytes.

The accumulation of benign appearing
histiocytes was an interesting and con-
sistent histological feature in all 3 cases.
It is speculated that perhaps migration
inhibition factor (MIF), which is known
to be a T cell product (David, 1966) was
being produced by these neoplastic T
cells. Furthermore, such a synthesis by
a neoplastic population would probably
go unregulated and might be expected
to result in the accumulation of histiocytes
within the lesion.

Another interesting feature was the
clinical history given by one of the above
patients (A.H.). Three years before the
diagnosis of her lymphoma on an inguinal
lymph node biopsy, she had had a thyroi-
dectomy for Hashimoto's thyroiditis. This
diagnosis was subsequently confirmed
here upon review of the pathological
material. Hashimoto's thyroiditis recently
has been claimed to be associated with
an increased proportion of circulating T
cells (Farid et al., 1973). Thus, it would
appear that this patient with a T cell
lymphoma had evidence of a hyperactive
cellular immune system 3 years earlier.
Of course, any speculation as to the signi-
ficance of this finding in relation to
the pathogenesis of her lymphoma is
conjectural.

In this report we have investigated a

number of neoplastic lymphoreticular
proliferations for the presence of the
IgMEAC, IgGEA and E receptors. It is
suggested that the presence or absence
of these various receptors may permit
classification of the cellular elements as
to their origin from B cells, T cells or
histiocytes. Two techniques employed
in this study are particularly important
for identifying the receptors present on
the neoplastic cells; these are the Millipore
filter technique for examining the rosetted
cells and the frozen section technique for
the IgMEAC and IgGEA rosettes. Be-
cause of the often focal involvement of
lymphoid organs by lymphoma and also
the polymorphous nature of many infil-
trates with admixed benign cellular ele-
ments, the suspension data alone cannot
give unequivocal results as to the receptors
present on the neoplastic cells. Examin-
ation of the Millipore filter preparations is
crucial for establishing the neoplastic or
non-neoplastic identity of the rosetted
cells, and examination of the frozen
section preparations reveals the distri-
bution of these rosetted cells.

It is hoped that application of the
techniques used in this report will lead
to advances in the classification of all
reticuloendothelial neoplasms and increase
our understanding of these diseases. These
studies may also have application in the
search for aetiologies. For example, re-
cent work suggests that B cells and T cells
may differ in their susceptibility to various
oncological agents (Haran-Ghera and
Peled, 1973). Other theoretical applica-
tions are the use of specific receptors as
possible target sites in the therapy of
malignant lymphomata. Finally, these
techniques can also be applied to the
identification of mononuclear cells within
the lesions of a wide variety of benign
immunopathological and inflammatory
conditions.
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