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TheH-RS-Like Cells in Infectious Mononucleosis Are
Transformed Interdigitating Reticulum Cells

SU-MING HSU, MD, and XUN ZHAO, MD

The lymphoid tissues from patients with infectious
mononucleosis or, less frequently, with other reactive
conditions may contain Reed-Sternberg (RS)-like
cells. These tissues also contain cells resembling the
lacunar cells or lymphocytic/histiocytic (L/H) var-
iants, which are present in the lymphocyte-predomi-
nant type ofHodgkin's disease. The phenotype ofthese
RS- and L/H-like cells was determined with a large
panel ofantibodies and lectins. The cells expressed sia-
lylated Leu-Ml, Con A, LN-2, and, less frequently, in-
terleukin-1, S-100, and peanut agglutinin receptor.

IMMUNOBLASTS are generally considered to be ei-
ther B or T cells. These cells characteristically have
one or more large nucleoli. In lymph nodes from pa-
tients with infectious mononucleosis (IM), the T-cell
zone may be infiltrated with immunoblasts ofvarious
sizes. Some of these immunoblasts closely resemble
or are indistinguishable from Hodgkin's mononu-
clear cells and Reed-Stemnberg (H-RS) cells, often
making it difficult to differentiate IM from Hodgkin's
disease (HD).1"2 Similar H-RS-like immunoblasts
may be present singly or in small groups in reactive
lymph nodes or tonsils, or in patients with T-cell lym-
phoma.
We were interested in examining the close resem-

blance between these cells and H-RS cells. In the
present study, we determined the lineage ofthese im-
munoblasts by using a large panel ofmonoclonal anti-
bodies (MAbs). Our aim was twofold: to provide diag-
nostic criteria for differentiation between IM and HD
and possibly to suggest the origin of H-RS cells. Our
results indicate that the majority ofthe immunoblasts
in IM are transformed interdigitating reticulum (IR)
cells.

Materials and Methods
Tissues

Frozen sections and paraffin sections of B5-fixed
lymph nodes from 2 patients with IM were obtained
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They reacted negatively with two markers for RS cells,
Ki-1 and HeFi-l. These RS-like cells were consistently
negative for T- and B-cell markers, including immu-
noglobulins. The markers of the RS-like cells are dis-
tinctly different from those in B-immunoblasts, but
closely resemble those in interdigitating reticulum
cells. It is concluded that interdigitating reticulum
cells, when stimulated, can be transformed into la-
cunar-, L/H-, or RS-like cells. (Am J Pathol 1987,
127:403-408)

for immunohistochemical and enzyme-histochemi-
cal staining. In addition, paraffin sections from five
lymph nodes and three tonsils (lymphoid or follicular
hyperplasia, nonspecific), all containing scattered
Hodgkin-like cells, were used for marker studies. The
tissues and sections were processed as described pre-
viously.3,5

Monoclonal Antibodies and Antisera

The antibodies used and their specificities are sum-
marized in Table 1. Also included in the study are
HLA-DR, Lyt 3 (CD2), Leu-l (CD5), Leu-2a (CD8),
J u-3a (CD4), Leu-4 (CD3), 3A 1 (CD7), and OK-T3
(CD3) (T-cell MAbs); OK-T6 (CD 1) (T cells and Lan-
gerhans' cells); B1 (CD20), B2 (CD2 1), B4 (CD 19),
Leu- 12 (CD 19), and Leu- 14 (CD22) (B-cell MAbs);
anti-immunoglobulins (Igs); and anti-muramidase.

Establishment of Epstein-Barr Virus
(EBV)-Transformed B-Cell Lines

It is known that the antibodies or lectins listed in
Table 1 do not react with B lymphocytes and immu-
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Table 1 -Antibodies Used in This Study and Their Specificity in
Tissue Sections

Specificity

Antibody IR cells Histiocytes B cellst T cells

Leu-Mi (CD15) +(surface) +(Golgi) - -
S-100 + -(rare+) - -(rare+)
IL-1 + + - -
LN-1 - - + -
LN-2 + + +
Ki-1/HeFi-1 (CD30)
1E9 + + - -
Leu-M5 (CD1 1c) Rare+ + - -

ConA* + + - -

PNA* Some+ Some+ - -

HLA-DR + + + +/-
*The reactivities of Con A and PNA are based on staining in formalin-fixed,

paraffin-embedded tissue sections.
tB cells include immunoblasts.
The table is a summary based on references 7-15.

noblasts in normal and reactive lymphoid tissues, but
their reactivity with EBV-transformed B cells is not
known. The antibodies anti-Leu-M 1, S- 100, and in-
terleukin-1 (IL-1) were therefore tested for possible
staining with EBV-transformed B-cell lines.

Five EBV-transformed B-cell lines were established
from normal human B cells by transformation ofthe
cells with EBV isolated from B95-8 cells. These cell
lines were maintained in RPMI 1640 medium sup-
plemented with 10% fetal calfserum. All five cell lines

Table 2-Phenotypic Comparison of IR Cells, H-RS-like Cells,
and H-RS Cells

H-RS
Antibody IR cells H-RS-like cells cells

Leu-M1 s+* s+ s+
S-100 + +(<10%) -(rare+)
IL-1 +(50-75%) +(20-30%) +
LN-1 - - -
LN-2 + + +
Ki-1/HeFi-1 - - +
1 E9 + +(10-20%) +(some)
OK-T6t - - -
Leu-M5 +(<10%)
ConA + + +
PNA +(10-20%) +(10-20%) +(some)
lgs/B cell*
T-cell§ - _ _
Acid p-ase g+ g+(50%) g+
HLA-DR + + +

'Abbreviations: s, surface; g, Golgi; p-ase, phosphatase.
tAlthough OK T6 was initially reported to be positive in IR cells, subse-

quent studies (refs. 6,8,24,25) indicated that IR cells do not express OK T6.
tB-cell markers included Leu 14, Bi, Leu 12, B2, and B4.
§T-cell markers included Lyt 3, Leu 1, Leu 2a, Leu 3a, Leu 4, 3A1, and OK

T3
The table is a summary based on the present study and references 6-22.

were positive for B-cell markers, such as Leu- 14, B 1,
and Leu- 12, and expressed surface and cytoplasmic
immunoglobulins.

Staining Procedures

We used the avidin-biotin complex (ABC) im-
munoperoxidase technique to study the phenotypes
of the cells. The staining procedures have been de-
scribed in detail previously. 6Paraffin sections and
cytospin smears were neuraminidase-treated before
staining for Leu-M 1 antigen.7'8 Histochemical stain-
ing for nonspecific esterase (ANAE) and acid phos-
phatase (AP) was also performed as previously de-
scribed.8

Results

The majority ofthe H-RS-like cells (Figure 1) were
positively stained by HLA-Dr, LN-2, and Con A,
whereas only 10-30% of these cells were positive for
PNA and IL- 1. The cells were rarely positive for S- 100
(Figure 2), and they were negative for LN- 1, Igs, lyso-
zyme, a1-anti-trypsin, and a,-anti-chymotrypsin.

In all paraffin sections tested, anti-Leu-M 1 did not
stain H-RS-like immunoblasts or other mononuclear
cells, but reacted intensely with granulocytes. How-
ever, when tissue sections were pretreated with neura-
minidase, anti-Leu-M 1 stained most H-RS-like im-
munoblasts. With neuraminidase treatment, three
staining patterns were observed: 1) an intense periph-
eral (membrane or cytoplasmic and Golgi) reaction,
2) a weak membrane and Golgi reaction, and 3) a
Golgi reaction without membrane staining (Figure 3).
Based on their cytologic appearance, these

Leu-M1+/LN-2+/Con A+/IL-1+/PNA+ cells can be
grouped into three major types: 1) cells containing a
prominent nucleolus and having a clumped chroma-
tin pattern, with a few containing two or more
nuclei-the so-called H-RS-like cells; 2) cells con-
taining vesicular nuclei and less prominent nucleoli,
the nuclei usually being slightly elongated, folded, or
lobulated, resembling L/H or lacunar cells; 3) cells
with twisted and elongated, nuclei and inconspicuous
nucleoli, resembling the IR cells in dermatopathic
lymph nodes.
Although they did not stain H-RS-like cells, anti-

Igs reacted with plasma cells and immunoblasts lo-
cated in germinal centers and their mantle zones and,
less frequently, in the T-cell zone. The distribution of
Leu-M 1 + H-RS-like immunoblasts differed from that
of Ig+ positive B immunoblasts (Figure 3).

In frozen sections, MAb 1 E9 stained a small por-
tion (<20%) of H-RS-like immunoblasts. These
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Figure 1-A specimen from a patient with IM. Cells resembling H-RS cells or L/H cells (arrows) are illustrated. (X250)

cells were consistently negative fbr all B- and T-cell
MAbs tested. They were also negative for OK-T6,
Leu-M5, HeFi- 1, and Ki- 1. The last two markers were
previously known to be associated with H-RS cells in
HD. The H-RS-like immunoblasts had a faint acid
phosphatase reactivity but were devoid ofnonspecific
esterase.
The five EBV-transformed B-cell lines were nega-

tive for Leu-M 1, IL- 1, and S- O00.

Discussion
It appeared that the H-RS-like immunoblasts in

lymph nodes of patients with IM aqd those in other
reactive lymphoid tissues were ofneither B- nor T-cell
lineage. This conclusion is based on the consistent
lack of cytoplasmic Igs, of five B-cell markers, and of
seven T-cell markers in these cells. We had found
previously, however, that B immunoblasts did not
stain well with B-cell MAbs.4 They can be B 1-,

Leu-12-, and B4-, but they are LN-1+ and Ig+.5'9 Vir-
tually all EBV-transformed B-cell lines which we have
tested also express LN- 1 and surface or cytoplasmic
Igs. Furthermore, in paraffin sections of lymphoid
tissues, none of B immunoblasts could be stained by
anti-Leu-M 1, IL-1, or S-i 00;9-12 the same is true for
the five EBV-transformed B-cell lines tested. Thus,
the expression of these three antigens (Leu-M 1, etc.)
and 1 E9 and the absence of B-cell niarkers (ie, LN- 1
and Igs) in H-RS-like cells make a B-cell lineage of
these cells quite unlikely.'3"4

In the present study, we have demonstrated that the
H-RS-like immunoblasts are characterized by the ex-
pression of sialylated Leu-M 1, Con A, LN-2, and, less
frequently, of 1 E9, IL- 1, PNA, and S-i 00, and that
these cells have a faint acid phosphatase reactivity,
but express no esterase, lysozyme, or Leu-M5. These
findings indicate that the H-RS-like immunoblasts
are related to interdigitating reticulum (IR) cells,
rather than to histiocytes.'5",6 We had shown earlier
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Figure 2-Sections from a patient with IM, in which the H-RS-like cells (arrows) are stained for IL-1 (A), S-100 (B), and PNA (C). (X250)
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Figure 3-Adjacent sections from a patient with IM, stained for Leu-M1 (A and B) and Igs (C and D). The H-RS-like cells (arrows in B) are stained by anti-Leu-M1,
but not by anti-Igs. Arrow in C indicates an Ig-positive immunoblast. (A and C, X250; B and D, X400)
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that a sialylated surface Leu-M 1 antigen is expressed
only in IR cells, but not in histiocytes.7'8
The variable staining of H-RS-like immunoblasts

for Leu-M 1, IL- 1, 1 E9, and S- 100 may reflect differ-
ences in the status of cellular maturation or differen-
tiation. In the study ofdermatopathic nodes, we have
noted that activated IR cells were uniformly positive
for Leu-M 1 and 1 E9, but showed variable reactivity
with anti-IL-I and S-_100.71 1, 4 The activated IR cells
in dermatopathic nodes have elongated and twisted
nuclei and less prominent nucleoli than do H-RS-like
immunoblasts. In the present study, we noted various
cytologic features in the Leu-M 1 '/Con A+/LN-2+/
IL- I+/S-100+/PNA+ cells, ranging from features of
typical IR cells to those of lacunar-like or L/H-like
cells, and to those of H-RS-like immunoblasts. Both
1 E9 and S- 100 were absent in the majority of H-RS-
like immunoblasts; this may account for the absence
of these two antigens in H-RS cells.13"14
The close morphologic resemblance and the similar

marker expression ofthe immunoblasts in IM and the
H-RS cells in HD are of interest. A possible explana-
tion is that both cells are derived from or related to IR
cells, and that one is reactive and the other neoplastic.
In previous studies, we proposed on the basis ofexten-
sive marker and in vitro TPA induction studies8"17'19
that H-RS cells are derived from IR cells. Although IR
cells are generally believed to contain a twisted and
elongated nucleus, these cells, when stimulated, may
transform into lacunar-like, L/H-like, or immuno-
blastlike cells. It should also be noted that some acti-
vated histiocytes as well as the neoplastic cells from
true histiocytic lymphoma can have an immuno-
blastlike appearance.
The H-RS-like immunoblasts differ from typical

H-RS cells in their capacity to sialylate Leu-M 1 anti-
gen8 and in the expression of markers such as HeFi- 1
and Ki- 1. Thus, in tissues from patients with IM,
neuraminidase treatment for removal of sialic acid is
needed for a positive anti-Leu-M 1 reaction to occur.
In contrast, no neuraminidase is required in tissues
from patients with HD, except for the lymphocyte-
predominant type, in which the L/H cells usually ex-
press sialylated Leu-M 1 antigen.20 The use of anti-
Leu-M 1 and HeFi- 1 /Ki- 1 is therefore useful for
differentiating reactive H-RS-like immunoblasts in
IM from typical H-RS cells.21'22

In summary, the H-RS-like immunoblasts exhibit a
phenotype closely resembling that ofIR cells, but not
that of B or T lymphocytes. We conclude that these
cells are likely to be transformed or activated IR cells.
IR cells play an important role in cellular immunity,23
and thus it is not surprising that transformed IR cells
are present in large quantities in lymphoid tissues in

the presence of viral infections. The morphologic re-
semblance ofthese transformed IR cells to H-RS cells
supports our hypothesis that H-RS cells are related to
IR cells.'6-20
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