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SUMMARY

We have investigated the occurrence, immunohistochemical profile, ultrastructural features
and relationships to lvmphocytes of the non-lymphoid accessory cells in the dermal infiltrate of
five patients affected by B cell lymphoma with secondary involvement of the skin. Typical non-
lymphoid accessory cells were found in all cases. Most of these cells had ultrastructural features
which resembled those of the poorly differentiated dendritic reticulum cells described in
follicular lymphomas of the lymph nedes. The immunochistochemical findings of DRC-1 4+,
C3b r+ dendritic cells often arranged in follicular-like structures with neoplastic B cells and
only few, scattered OKM1 + , OKM3 + monenuclear phagocytes support the hypothesis that
the vast majority of the non-lymphoid cells observed in our cases were poorly differentiated
dendritic reticutum cells.

These results and previously published reports indicate that the organization of the dermal
infiltrate of B cell lymphomas tends to reproduce the typical arrangement of the B zone of the
lymphoid tissue, although with a lesser degree of differcntiation, similar to that obscrved in
lymph nodc follicular lymphomas.

In normal lymphoid tissue, lymphocyres interact with other cells types, stromal cells and
accessory cells.' Stromal cells are regularly associated with collagen bundlcs and basal
membrane-like material; these cells form the reticular framework of the lymphoid tissue,
dividing it into compartments and hence, directing migrating lymphocytes and accessory cells.
Accessory cells interact with T and B lymphocytes during acquired specific immune responses;
they can also mediate non-acquired, ‘natural’ immunity independently of lymphocytes.

In the germinat centres of sccondary lymphoid follicles, which are specific sites of B cell
differentiation, typical accessory cells, dendritic reticulum cells, are found.*® Dendritic
reticulum cells exhibit $-nucleotidase activity,” bear complement (C,) receptors on their
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surfaces® and specifically react with R4/23 monoclonal antibody.® On clectron microscopy,
these cells characteristically show narrow plasma membrane infoldings coated with electron
dense material, presumably representing fixed immunocomplexes; this hypothesis is supported
by autoradiographic® and immunohistological studies.®!° Dendritic reticulum cells thus appear
to play a role in trapping antigen within germinal centres. They also form a specific
microenvironment that is preserved in low-grade malignant lymphomas, of which follicular
lymphoma is the most common example.!'!?

Dendritic reticulum cells have been identified in the cutaneous infiltrate of B cell lymphomas
by enzyme-cytochemistry and immunohistochemistry.'®? Little is known about the ultra-
structure of non-lymphoid accessory cells in cutancous B cell lymphomas; some authors have
observed, in some cases of cutaneous B cell lymphoma, non-lymphoid cells with the features of
either dendritic reticulum cells or fibroblastic reticulum cells.?'~%? Further investigations are
necessary to assess the extent of the participation of these cells in the cutaneous infiltrate of B cell
lymphomas and to investigate their ultrastructural fcatures and their relationships with
infiltrating neoplastic lymphocytes. Better knowledge on these points is necessary before it is
possible to speculate on their significance and their possible functional role (if any) in these
lymphomas.

We report here the occurrence, immunohistochemical profile, ultrastructural features and
relationship to lymphocytes of non-lymphoid accessory cells in the dermal infiltrate of five
paticnts with B cell lymphoma with sccondary involvement of the skin.

METHODS

Five Caucasian patients, seen in the Dermatological Clinic, University of Florence, were
studied. Before starting treatment, a skin biopsy was taken from each patent and processed for
light and electron microscopy and for immunohistochemisty. Clinical details of the patients are
summarized in Table 1. The diagnosis was made according to the Kiel classification.”**

Light microscopy
The specimens were fixed in phosphate buffered formol and routinely embedded in paraplast.

Histological sections were stained with hacmatoxylin and eosin, PAS, and rcticulin stain.

Inmunohistochemisiry
The tissue was snap-frozen and stored at — 80°C. Cryostat sections (6 um) were air dried, fixed

TasLE 1. Clinical details of patients studied

e

Patient Age Sex Primary loculization  Diagnosis (type 3
no. years Curancous lesions (lymph nodes) of lympbomu)

I 8o F Multiple nodules (rrunk, abdomen, extremities)  Right axillary CB, diffusc
2 20 M Solitary plague (trunk) Mediastinal 1B, diffuse $
3 68 M Solitary nodule (scalp} Right laterocervical  CBJCC, diffuse 3
4 56 M Solitary pluque (lower abdomen) Left inguinal CC, ditfuse é
5 22 M Solitary plague (trunk) Left laterocervical CB, diffuse

CR = centroblastic; CB{CC = centroblastic/centrocytic; CC = centrocylics IR = immunoblastic.
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in chloroform-acetone for § min and incubated for 30 min with the primary monoclonal
antibody. The monoclonal antibodies used are listed in Table 2. The sections were then
incubated with biotin-conjugated sheep anti-mouse scrum (Amersham, U.K.) for 30 min and
with streptavidin-biotin-peroxidase complex (Amersham, U.K.) for 20 min. The staining
reaction was obtained with aminocthylcarbazole and hydrogen peroxide. The scctions were
finally counterstained with Mayer’s haematoxylin and mounted with glycerine. Normal human
lymph nodcs served as positive controls. Sections incubated without the primary monoclonal
antibody or without any antibody were negative controls for the second polycional antibody and
for the peroxidase enzyme reaction, respectively. For quantitative analysis, the stained cells
were counted in five consecutive microscopic ficlds at high magnification ( % 400). The mcan
number of cells was calculated. Only cells in which the nuclcus was in the plane of the section
were considered.

Electron microscopy

Skin biopsies were fixed in 4% glutaraldehyde in 0.1 m cacodylate buffer, pH 73, postfixed in
1%, 0s0O, in 0.1 M phosphate buffer, pH 7-3, and embedded in Epon 812. Ultrathin scctions
werce stained with uranyl acetate and lead citrate and observed with a Siemens Elmiskop 1 or 102
electron microscope at 80 kV.

RESULTS
Immunohistochemistry
In all cascs, B cells (Leu 12+, HLA-DR + ) made up the majority of the infiltrating cells. In
Case 2, a kappa light chain monoclonality was obscrved; in the other cases the dermal infiltrate
did not react with anti-kappa or anti-lambda light chain antibodies.

A variable proportion of infiltraring cclls (higher in Cases 3 and 4 than in the others) reacted
with OKT11, OKT4 and OK T8 monaclonal antibodies, the T4/ T8 ratio ranging between 1:2
and 2:71.

DRC-1+, C3b r+ cells with a dendritic shape were consistently observed in the neoplastic
infiltratc. In all cases except one {Case 2), these cells were gathered into follicular-like clusters
with Leu 12 + lymphocytes (Figs I, 2 and 3); the centre of the clusters contained mainly IgM +
cells, the peripheral rim contained mainly IgD + cells. Thesc clusters were separated from each

TABLE 2. Monoclvnal untibodies used in the study

Anlibody Commgrcial source Specificity
Leu r2 Becton and Dickinson, USA

anti-HLA-DR -

anti-kappa ”

anti-Jambda "

anti-IgM o

anti-IgD e

OKTun Ortho Diagnostic Systems, USA  see Foun & Todd, 1986°°
OKT4 v

OKTz

OKM1t “

OK M5 e

anti-DRC 1 Dakopatts, Denmark

anti-C3b receptor
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other by areas containing both Len 12 + cells and reactive T11 + T lymphocytes, but devoid of

DRC-1 t, C3br+ cells. In Case 2, DRC-1+, C3br+ cells were scattered among the
infiltrating neoplastic cells without any follicular-like organization.

Some OKMI +, OKMs+ cclls were dispersed among the infiltrating cells.
Electron microscopy

In all the patients, thc dermal infiltrate mainly consisted of lymphocytes and typical non-
tymphoid cells.

FIGURE I. DRC-1+ cells collected into a follicular-like structure with B cells (Cuse 1),
(Original x 250},

FIGURE 2. The dendritic shape of some DRC-14+ cells (arrows) is clearly shown (Casc 3),
{Original x 700).
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FiGURE 3. C3br— dendriric cells (arrowheads) with wcakly stuined B cells {Case 4). (Origi-
mal x 4507,

Most of the non-lymphoid cetls had an irregular shapc, with cytoplasmic projections which
varied in number and length in different patients. The plasma membrane formed a small
number of narrow invaginations (Fig. 4), which were not coated with electron densc material.
Desmosome-like junctions between these cells were rarc. The cytoplasm of these cells conrained

FTIGURE 4. Non lymphoid cell in the dermal infiltrate of Case 1. Many narrow invaginations of the
plasma membrane are shown ‘arrows). The cytoplasm contains smull mitochondria, few cisternae
of rough endoplusmic reticulum and many smooth surfaced vesicles and tubules. A rim of
microfilaments is located bencath the plasma membsrane {original x 27,000).
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flat cisternae of rough endoplasmic reticulum, 2 well developed Golgi apparatus (Fig. 5), smaoth
vesicles and tubules (Fig. 6}, some coated vesicles cluse to the plasma membrane (Fig. 5)and a
variable number of round, membranc hound hodies, presumably primary lysosomes (Fig. 6).
Secondary lysosomes or residual bodies were rare. The nucleus (Fig. §) had a frequently
indented outline, with a peripheral rim of condensed chromatin, a usually well recognizable
fibrous lamina and a small nucleolus. Few of these cells were binucleated, or perhaps
multinucteated (Fig. 7). These non-lymphoid cells and their cytoplasmic projections always
contacted several lymphocytes (Figs 5 and 6).

Some non-lymphoid cells had few, slender cytoplasmic processes which extended among
collagen bundles. The cytoplasm of these cells (Fig. 8) contained several cisternae of rough
endoplasmic reticulum, a Golgi apparatus less developed than in the above mentioned cells, few
Golgi vesicles and no smooth vesicles or tubules outside the Golgi region; coated vesicles and
round, homogeneously dense, membrane bound bodies were virtually absent. "L'hese cells
always had a single nucleus, with a more condensed chromatin pattern than in the cells
mentioned above,

FIGURE 5. Nan lymphoid cell in the dermal infiltrute of Case 5. The nucleus (N has a slightly, but
definitely, indented outline with a thin peripheral rim of condensed chromatin and a well
recognizadble fibrous lamina. In the cytoplasm, the Golgi apparatus (Ga) is well developed. A vross-
sectioned invagination of the plasma membrane (arraw), with two coated pits (arrowheads), is also
shown. This <ell is in contact with an infiltrating lymphaid cell (Ly), identification of which was
made at low magnification. (Original x 27,000).




Accessory cells in B cell lvinphomas 359

FIGURE 6. Dermal infiitrate from Case 4. A lymphoid cell (Ly) is in contact wirh two non lymphoid
cells. The cytoplasm of the latter cells contains some mitochondria and cisternae of rough
endoplasmic rericulum, numerous smooth surfaced vesicles {V) and tubules (urrows) and few,
round, homogeneously dense bodies of different size (arrowbeads), presumably primary lysn-
somes. (Original x 11,500).

F1GURE 7. Dermul infiltrate from Case 3. A non lymphoid cell with extensive Golgi apparatus {Go)
und scanly cisternae of rough endoplasmic reticulum contains four nuclcar profiles, possibly
pertaining ta 2—4 nuclei. (Original x 16,000).
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FIGURE 8. Dermal infiltrate from Case 4. A non lymphoid cell is shown, which contains several
cisterni of rough endoplasmic reviculum (asterisks). This cell type is differemt [rom that shown in
Tiigures 4-7, and resembles fibroblasts. The Golgi apparatus and smooth vesicles and Lubules are
inconspicuous in this cell Lype {Original x 13,000).

DISCUSSION

Typical non-lymphoid cells were found in all of five cases of secondary cutaneous B cell
lymphoma.

Reclatively few of these cells resembled the fibroblastic reticulum cells (stromal cells}
described in normal lymphoid tissue'*® and in cutaneous B cell lymphomas.?! 2* They had
few, slender cytoplasmic processes extending among collagen bundles; the cytoplasm contained
several cisternae of rough endoplasmic reticulum, a poorly developed Golgi apparatus, few
Golgi vesicles and no smooth vesicles or tubules outside the Golgi region; coated vesicles and
round, homogeneously dense, membrane bound bodies were not seen; these cells always had a
single nucleus, with a moderately condensed chromatin pattera.

Most of the non-lymphoid cells observed in our cases had an irrcgular shape, more or less
dendritic, and shared some ultrastructural featurcs with dendritic reticulum cells described in
the germinal centres uf sccondary lymphoid follicles.! ® More precisely, these cells had plasma
membrance invaginarions, cytoplasmic organization, nuclear outline, chromatin pattern and
relarionships with lymphocytes similar to dendritic reticulum cells, albeit the invaginations of
their surfaces were seldom extensively labyrinthine, electron dense material did not coat the
plasma membrane and, as a rule, desmosome-like junctions between these cells and hemidesmo-
some-like junctions between them and the intercellular matrix were absent. These ultrastruc-
tural features suggest that these cells are poorly differentiared dendritic reticulum cells, also on
account of the ultrasiructure of dendritic reticulum cells described in follicular lymphomas of
lymph nodes.'*'* Tn follicular lymphoma of lymph nodes, in comparison with reactive
follicular hyperplasia, dendritic reticulum cells usually have broader cell processes and
sometimes less developed cytoplasmic organclles. Also, in follicular lvmphomas of lymph
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nodes, binucleated dendritic reticulum cells are rare, desmosome-like junctions berween
adjoining cells are relatively uncommon and labyrinthine plasma membrane infoldings are
never coated with electron dense material. However, in follicular lymphomas of lymph nodes,
histiocytic cells are significantly less numerous than in reactive hyperplasia and show no
pronounced phagocytic activity, cither on light® or electron microscopic examination,'*?¢ so
that the ultrastructural differentiation berwcen histiocytic and dendritic reticulum cells may be
a very difficult task,

Comparing our ultrastructura) findings with the immunohistochemical finding of DRC-1 +,
C3br + dendritic cells often arranged with ncoplastic B cells in follicular-like structures and
few, dispersed, OKMi1 +, OKM5 + cells, which have also becn found previously in B cell
lymphoma, both in lymph nodes' * and in the skin'? 2% we interpret the vast majority of the non-
lvmphoid cells abserved in our cascs as poorly differentiated dendritic reticulum cells. The
follicular-like arrangement of lymphaid and non-lymphoid cells, which was also found in areas
without any morphological evidence of lymphoid follicles, reinforces the intcrpretation of most
of the non-lymphoid cclls as dendritic reticulum cells.

Qur present results and reports in the literature,'-2* suggest that skin infiltrating neoplastic
B cells induce the development of a specialized microcnvironment consisting of non-lymphoid
B zone-specific accessory cells, albeit with a limited degree of differentiation, in a similar way to
that abserved in lymph node follicular lymphomas.>11-13

ACKNOWLEDGMENTS

The authors thank Professor R. Bondi and Dr M. Santucci, Institute of Pathologic Anatomy
and Histology, University of Florence, Italy for their help in histological diagnosis, Dr M.
Alaibac, Second Dermatological Clinic, and the technicians of the Department of Human
Anatomy and Histology, University of Florence, Italy, for their skilful assistance, This study
was supported by the Italian Ministry of Education (University funds, 60%,).

REFERENCES

-

Fossum S, Vaaland JL. The architecture of rat lymph nodes. Anat Embryol 1983; 167: 229—46.

2 Fossum S, Furd WL. The arganization of cell populations within lymph nodes: their origin, life history and

functionul relationships. Histopathol 1985; 91 469-99.

Nnssal GJV, Abbot A, Mitchell J, Lummus Z. Antigens in immunity. XV. Ultrustructural features of antigen

capture in primary and secondary lymphoid follicles. 7 £xp Med 1968; 127: 277-90.

4 Veldman JE. Histophysiology and ¢lectron microscopy of the immune response. Ph.D. thesis, Groningen, The
Netherlands, 1980.

5 Lennert K. Malignant Lymphomas Other Than Hodgkin’s Disease. Berlin, Heidelberg, New York: Springer, 1978.

6 Hoctsmit ECM, Kamperdijk EWA, Heudriks HR ¢ 2. Lymph node macrophages, In: The Rericuloendorhelial
Swszem (Carr I, Duems W'T, eds.}, Vol. 1 {Morphology). New York, London: Plcnum Press, 1v80; 437 68,

7 Miiller-Hermelink HK. Characterization of the B cell and T cell regions of human lymphatic tissue through enzyme
histuchemical demonstration of ATPase and s-nucleotidase activitics. Virchows Arch B ( Cell Pathol} 1974, 16: 371~
8.

% Gerdes J, Stein II. Complement {C,) teceprors on dendritic ceticulum vells of normal and malignant lymphoid
tissue. Clin Exp Immunol 1982; ¢48: 348-52.

9 Naiem M, Gerdes ), Abdulaziz Z ez a/. Production of a manoclonal antibody reactive with human dendriric
reticulum cells and its use in the immunohiswological analysis of lymphoid tissue, ¥ Clin Pathol 19833 36: 167-75.

10 Klaus GGB, Humphrey TH, Kunkl] A, Dongworth DW. The follicular dendritic cell: its role in antigen presentation

in the generution of immunalngical memory. fmmunol Rev 1980; §3: 3-28.

Levine GD, Darfman RE. Nodular lymphoma: 2n ultrastructural study of its relationship to germinul centers and a

correlarion of light and electron microscopic findings. Cancer 1975; 357 148-64.

-

1

—



362 N. Pimpinelli et al.

1z

3

14

15

[

7

xn

1

19

20

[ %3
-

22

23
24

25
26

Miiller-Hermelink 11K, Kaiserling E. Dilferent reticulum cells of the lymph node: microecological concept of
lymphaid tissue organisation. In: Malignant 1. ymphoproliferative Diseases (Van den Tweel JG, Taylor CR, Bosman
FT, eds), Doerhaave scries for posigraduate medical education, Vol. 17, The Hague, Boston, London: Leiden
University Iress, 1980; 57-70.

Van der Valk P, Jansen J, Duha MR, Meijer CJLM. Characterization of B cell non-Hodgkin’s lymphomas. A study
using a pancl of monoclonal and heterologous antibodies. Virchows Arch A { Pathol Anari 1983; qo1: 289-308.
Rademakers LHPM, Perers JPJ, van Unnik JAM. Histivcytic and dendritic reticulum cells in follicular strucrures of
follicular lymphama and reactive hyperplasia. Virchows Arch B ( Cell Parhol) 1983; 44: 85 98.

Peters JP], Rademakers LHPM, Roclofs JMM et al. Distribution of dendritic reticulum cells in follicular
lymphoma and reactive hyperplasia. Virchows Arch B { Cell Pathol) 1984; 461 215-28.

Braun-Faleo O, Burg G. $chmoeckel C. Recent advances in the understanding of cutancous lymphoma. Gim Exp
Dermarnl 1981; 6: 89—4s.

Kerl H, Rauch HJ, Hédl St. Cutaneous B-cell lymphomas. I Lymphoprofiferative Disease of the Skin (Gons M,
Christophers E, eds), Berlin: Springer-Verlag, 1y¥2; 179-97.

Willemnze R, De Graufl-Reirsma GB, van Vieten WA, Mueijer CJLLM. The cell population of cutanenus B cell
lymphomas. Br § Dermarol 1983; 108: 395-409.

Willemze R, Meijer CJ1.M. Analysis of non-neoplustic cells in cutangous B cell lymphumas. ¥ Dermatol Surg Oncol
1984, 10(4}: 315-T8.

smolle T, Kaudewitz P, Burg G er a/. Signilicance af non-lymphoid (accessory) cells in malignant lymphomas and
pseudolymphomas of the skin. Br ¥ Dermatol 1985; 1132 &77-655.

Calvieri S, Chimenti 8, Carlesima OA, Ribuffo A. Some comments on the finding of the IDC-like und DRC-like
cells in cutancous lymphomu infiltrate (Abstr). § Cut Parhol 1983; 10: 285.

Ribuffo A, Carlesimo OA, Calvied S et gf. § Linfomi Non Propri DNella Cute { Non-Hodgkin). Romau: T.ombardo,
1983; 43-7, 139 49.

Chimenti S, Culvieri S. Isolated B ¢ell lymphoma of the skin. 5 Dermatol Surg Oncol 1984, 10(4}: 299-303.

Burg G, Braun-Fuleo O. Cutansous Lymphomas, Psendo lymphomas and Relared Disorders. Rerlin, Heidelberg, New
York: Springer, 1983.

Foon KA, Todd RE. Immunological classilicatian of leukemia and lymphoma. Blood 1986; 68/1): 1-31.
Kaiserling B. Non-Tlodgkin lymphomus. Ulrrastructure and cytogenesis. In: Verdffentlichungen aus der Pathologie
(Bungeler W, Eder M, Leanert K, ez «l., eds} Vol. 105, Heidelberg, New York: Gustaf Fisher Verlag, 1977; 13, 16
und 64.



