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Plasmacytoid Dendritic Cells Producing Interferon-a (IFN-a)
and Inducing Mx1 Play an Important Role for CD4"
Cells and CD8" Cells in Necrotizing Lymphadenitis

Hiroko Sato,”” Shigeyuki Asano,”” Kikuo Mori,” Kazuki Yamazaki,” and Haruki Wakasa”

We confirmed the characteristic clinical features of necrotizing lymphadenitis (NEL) in 66 cases (23 male, 43 female) in
Japan, which included high fever (38-40C), painful cervical lymphadenopathy (62/66, 93.9%), and leukopenia (under 4,000/
mm?) (25/53, 47.2%), without seasonal occurrence, in a clinicopathological, immunohistochemical, electron microscopic sero-
logical study. Patient age varied from 3-55 years, and 72.7% (44/66) of patients were younger than 30 years. Histopathology of
NEL was characterized by the presence of CD8" immunoblasts, CD123™ cells (plasmacytoid dendritic cells; PDCs), histiocytes
and macrophages phagocytizing CD4" apoptotic lymphocytes, but no granulocytes or bacteria. The number of PDCs and CD8*
cells in lesions tended to increase with time, and PDCs tended to be larger and irregular in the lesions compared with the non-
lesion tissue of the lymph nodes. In addition, PDCs showed no temporal morphological change in the lymph nodes. The
number of CD4" cells in the lymph node lesions sharply decreased from the 2nd to the 4th week, and then tended to increase;
however, CD4" cells gradually decreased with time in non-lesion tissue. PDCs may produce interferon-a. (IFN-a), which
induces Mx1 expression. Strong Mx! immunoreactivity is indicative of IFN-a production. IFN-a induces transformation of
CD8" cells into immunoblasts, as well as phagocytosis of apoptotic cells derived from CD4" cells by macrophages. Thus, PDCs
may play an important role with immune cells, including CD8" and CD4" cells, in necrotizing lymphadenitis. (J Clin Exp
Hematop 55(3) : 127-135, 2015)
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CDB8" cells, PDCs, and peripheral blood monocytes and their
time courses. Here, we investigated and discuss the role of
Necrotizing lymphadenitis (NEL), is clinically character- PDCs in NEL by observing temporal changes in PDC mor-
ized by unknown fever and cervical lymphadenopathy, and is phology and the number of CD123* (PDCs), Mx1*, CD8",
not commonly observed in oral surgery. This disease was and CD4" cells.
originally reported by Japanese researchers in the early
1970s,!* and has since been reported in other geographic
regions.*® The lymph node lesions of this disease have been
extensively studied,'!2 but to the best of our knowledge, The data of 66 cases performed between 1989 and 2014 at
there have been no reports in the literature describing in detail Iwaki Kyoritsu General Hospital in Japan were collected, and
the change in distribution and morphology of plasmacytoid all associated patient files kept at the hospital were used for

INTRODUCTION

MATERIALS AND METHODS

dendritic cells (PDCs), or the associations among CD4" cells, this study. The files of each patient included clinical data

related to symptoms, onset days, biopsy day, laboratory tests,
Received: August 19, 2015 and computed tomography. The number of CD4" cells and
Revised : October 1, 2015 CD8" cells, measured by flow cytometry 11 to 2,035 days
Accepted: October 22, 2015 after onset of the disease, were available in 8 cases (30 sam-
"Department of Dentistry and Oral Surgery, Iwaki Kyoritsu General Hospital, Iwaki, ples). Serological data’ including antibody titer for
Fukushima, Japan Epstein—Barr virus (EBV) (23 samples), cytomegalovirus (6
“Department of Pathology, Iwaki Kyoritsu General Hospital, Iwaki, Fukushima, Japan p p » C¥ g X
“Surgical Pathology Japan, Company Ltd., Sendai, Miyagi, Japan samples), and toxoplasma (2 samples), were available in 28
Corresponding author: Shigeyuki Asano, M.D., Ph.D., Department of Pathology, cases (3() samples).

Iwaki Kyoritsu General Hospital, 16 Kusehara, Mimayamachi, Uchigo, Iwaki,

Fukushims, 973-8555, Japsn Lymph node biopsy samples were divided into three por-

Email: patho.asano@gmail.com tions; one was fixed in 10% formalin for routlne'dlagnos1s,
*These authors (HS & SA) contributed equally to this work. another fixed in 2.5%-glutaraldehyde for conventional elec-
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tron microscopy (EM), and the third was used for imprint
cytology, fixed in 95% ethyl alcohol. Sections cut from the
10%-formalin-fixed paraffin-embedded (FFPE) lymph node
samples were stained with hematoxylin-eosin, Giemsa, peri-
odic acid-Schiff, silver impregnation, and elastica-Masson.
Imprint cytological specimens on glass slides were stained
with Papanicolaou and Giemsa stains. For immunohisto-
chemistry (IHC), FFPE tissue sections (4 um thickness) were
deparaffinized in xylene and rehydrated through graded alco-
hols and rinsed in distilled water. Antigen retrieval was per-
formed in 0.01 M citric acid monohydrate (pH6.0) (Koso
Chemical Co., Ltd., Tokyo, Japan), or at pH9.0 for CD123
(Nichirei, Tokyo, Japan), using standard microwave and auto-
clave heating for 15 or 20 min, respectively. THC was per-
formed using an automated stainer (Nichirei) according to the
manufacturer’s instructions, and the sections were mounted
with Malinol (Muto Pure Chemicals Co., Ltd., Tokyo, Japan).
The panel of antibodies used included antibodies against CD3
(Roche Diagnostics, AZ, USA), CD4, CD10, myeloperoxi-
dase (MPO) (Nichirei), CD5, CD8, CD20, CD30, CD68,
EBV-encoded small RNA (EBER), S-100 protein, Ki-67,
HLA-DR (Dako, CA, USA), CD123 (BioLegend, CA, USA),
CD163 (Lab Vision, CA, USA), Langerin (Novocastra,
Newecastle, UK), Mx1 (Thermo scientific, IL, USA), and
CD204 (Dr. Takeya, Kumamoto, Japan) (Table 1). EBER
was investigated in 20 cases (20 samples) by in sifu hybrid-

ization of FFPE tissue sections (4 um thickness) using a
DAKO Detection Kit (Dako). Sections with known reactivity
to the antibodies used served as positive controls. Negative
controls for IHC were obtained by omission of the primary
antibody and substitution with phosphate buffer saline.

Of 18 temporally different cases, the proportion of CD4",
CD8*, CD123" cells (PDCs), and Mx1" cells were counted
out of 400 cells per lesion and per normal portion of the same
tissue section in five lesions per case, using an attached
meshed eyepiece.

Statistical analysis of the temporal change of each cell and
associations among the cell groups described above was per-
formed using image analysis software (IMAGE J 1.48 v;
NIH, USA), and the Mann-Whitney U test (SPSS version 11,
IBM, USA) was used to investigate the morphological differ-
ences of the cytoplasm and nucleus of PDCs found in lesions
and in non-lesion tissues, and changes in time of parameters
including area, circularity, roundness, minor/major axis ratio,
nuclear cytoplasm ratio, and perimeter. Values of p < 0.05
were considered significant.

For EM, lymph node specimens were fixed in 2.5% glutar-
aldehyde, post-fixed in 1.0% OsOs, and embedded in Epon
812. Ultrathin sections were stained with uranyl acetate and
lead citrate, and were examined using EM.

Table 1. Antibodies used in the immunohistochemical study
Antibody Clone Specificity Source  Clonality Retrieval  Dilution
CD3 2GV6 T cells Roche M Mic 1:1
CD4 1F6 Helper T cells Nichirei M Mic 1:1
CD5 CD5/5456 T cells Dako M Mic 1:100
CD8 C8/144B Killer T cells Dako M Mic 1:1
CD10 56C6 CALLA, immature B cells, germinal center B cells Nichirei M Mic 1:1
CD20 L26 B cells Dako M Mic 1:1
CD30 Ber-H2 Activated B cells Dako M Mic 1:100
CD68 KP1 Macrophages, plasmacytoid T cells Dako M Mic 1:50
CD123 6H6 Dendritic cells, myeloid precursor cells, macrophages Bio M Mic 1:100
CD163 10D6 Macrophage scavenger receptor Lab M Mic 1:50
CD204 Macrophage scavenger receptor a M Mic 1:1
Langerin 12D6 Langerhans cells Novo M Mic 1:100
S-100 protein Langerhans cells, melanocytes, Schwan cells Dako P Non 1:1
HLA-DR TAL. 1B5 Langerhans cells, macrophages, B cells, activated T cells ~ Dako M Mic 1:25
Ki-67 MIBI1 Human proliferating cells Dako M Mic 1:1
Myeloperoxidase 59A5 Granulocytes, monocytes Nichirei M Mic 1:1
EBER (in situ EBV Dako M Mic 1:1
hybridization)
Mx1 IFI-78K Interferon-induced GPT-binding protein Mx1 (MxA) Therm P Non 1:1,000

Roche, Roche Diagnostics, AZ, USA; Nichirei, Nichirei, Tokyo, Japan; Dako, Dako, CA, USA; Bio, BioLegend, CA, USA; Lab, Lab Vision,

CA, USA; Novo, Novocastra, Newcastle, UK; Therm, Thermo Scientific, IL, USA; M, monoclonal; P, polyclonal; Mic, microwave; Non, non-

treated

2 Anti-CD204 antibody was supplied by Dr. Takeya, Graduate School of Medical Science, Kumamoto University, Kumamoto, Japan.
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RESULTS

Clinical findings

Clinical features of the patients are shown in Fig. 1 and 2.
There were 23 male and 43 female patients (M/F = 1/1.87),
aged 3-55 years (average, 25.7 years; median, 26.0 years;
66.7% (44/66) younger than 30 years). The peak of disease
onset was in the 20s (25/66, 37.9%) (Fig. 1). No seasonal
occurrence was found. Most patients complained of dull or
acutely painfully swollen cervical lymph nodes (62/66,
93.9%) (Fig. 2), frequently on the left-side (27/64, 42.2%)
and right-side (21/64, 32.8%) (Fig. 3). In addition, initial
tonsillar swelling (13/36, 36.1%), and transient skin rash were
observed, but no hepatosplenomegaly. A skin rash similar to
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Fig. 1. Age and sex distribution of the 66 cases. The majority of

patients (44/66, 66.7%) were younger than 30 years.

Necrotizing lymphadenitis

rubella or drug-induced eruption tended to appear in febrile
and severe cases. The fever seldom responded to antibiotics,
but steroid and antichloristics were effective. The period of
illness was almost always limited to one attack, although 11
cases (11/66, 16.7%) recurred within 5 months-19.8 years
after onset. Most recurrent cases frequently were on the left-
side of the neck in females. One 47-year-old female suffered
attacks three times within 7 years. In these cases, symptoms
resembled those of the onset of the disease. No familial cases
were recorded in the files. Almost all patients had consulted
a physician for common cold-like symptoms, such as persis-
tent high fever (38-40C), general malaise, and painful cervi-
cal lymphadenopathy. The symptoms lasted for approxi-
mately one week, but in rare cases up to one month. In those
with available peripheral white blood cell counts, 47.2% (25/
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Fig. 2. Sites of affected lymph nodes of the 66 cases. Cervical

lymph nodes were the most common affected site.

Fig. 3.
27-year-old male. (3a); axial section (circle), (3b); coronal section (arrows).

Computed tomography. Swollen lymph nodes lesions are observed at the left side of the neck.
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Fig. 4. White blood cells of the peripheral blood of 53 cases.
White blood cell count is less than 4,000/mm?® (25/53, 47.2%).
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Fig. 5. CD47/CD8" cell ratio of the peripheral blood of 8 cases

(30 samples). The ratio is lower than 1.0 in the early stage, but
gradually approaches 1.0.

53) of patients showed a decrease count to under 4,000/mm?
(Fig. 4). CDB8" cells in peripheral blood were more abundant
than CD4" cells from the onset of the disease, but CD8" cells
gradually decreased through the clinical course, resulting in
an increasing CD4"/CD8" cell ratio (Fig. 5). In some pa-
tients, aspartate aminotransferase, alanine aminotransferase,
erythrocyte sedimentation rate, and titer of anti-nuclear anti-
body were found elevated with an initially rapid rise, and then
later returned to normal. In addition, lactate dehydrogenase,
soluble interleukin 2 receptor, C-reactive protein, and ferritin
remained within normal range. Peripheral blood monocytes
showed increased levels in 67.3% of cases (33/49) (Fig. 6).
Increased antibody titers for EBV, cytomegalovirus, and toxo-
plasma were not found in any detectable cases. Furthermore,
whenever available, antibody titers of paired sera did not
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Fig. 6. Peripheral blood monocytes of 49 cases. Thirty-three
cases show an abnormal count (more than 8%) of peripheral
blood monocytes.

differ from one another. Although thirteen patients were
admitted, there were no fatalities. No cases showed malig-
nant transformation.

Pathological findings

Surgical biopsies or fine-needle aspiration cytology were
performed from 4 to 161 days after onset. Lymph nodes were
up to 2.5 cm in diameter, smooth and soft. Irregular yellow-
ish foci were often observed on the cut surface. Several cases
showed periadenitis with capsular thickening. Lesions ap-
peared mainly in the paracortical area, where the depletion of
lymphocytes was greatest (Fig. 7a). Lymph follicles re-
mained sporadically throughout the lesion. Cytological and
histological features of involved lymph nodes included the
presence of immunoblasts, PDCs, histiocytes, and MPO",
CD68*, CD163*, and CD204" macrophages, the latter with
phagocytized nuclear debris derived mainly from apoptotic
lymphocytes; however, no granulocytes or bacteria were
found (Fig. 7b). Ki-67" cells were abundant (48.8%) in the
lesions. EBER" cells detected by in situ hybridization were
rare in the paracortical areas in affected lymph nodes. CD8"
cells in the lymph nodes had large round nuclei corresponding
to immunoblasts. CD4" cells in the lymph nodes had smaller
nuclei, and were often apoptotic and phagocytized by macro-
phages. PDCs were mixed with other cells in the lesions and
were often observed near the endothelium of the vessel (Fig.
8a, 8b). PDCs were about 12.7 pm in size and the nuclear
cytoplasm ratio was approximately 0.4. The PDCs had round
or slightly elongated nuclei with a smooth nuclear membrane.
Results of the morphological analysis of the PDCs are shown
in Table 2. PDCs tended to be larger and irregular in the
lesions compared with those in the non-lesions tissue of the



Necrotizing lymphadenitis

Fig. 7. Histological features of lymph node lesions. (7a) Pale, blurred lesion in a lymph node of
necrotizing lymphadenitis. Several atrophic lymph follicles are observed on the right side. (7b)
Immunoblasts with distinct nuclei are intermixed with small lymphocytes and macrophages that
had phagocytized apoptotic lymphocytes.
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Fig. 8. CD123" cells. (8a) CD123" cells include plasmacytoid dendritic cells (PDCs) and are
distributed through the lesions and not in non-lesion tissue. (85) PDCs are observed within the
high endothelial venule (HEV) and near the venule.

Table 2. Morphological analysis of plasmacytoid dendritic cells
between those found in lesions and non-lesion tissue.

lymph nodes.
By electron microscopy, PDCs showed linear chromatin
located at the cell membrane, and nucleoli were often ob-

Parameter Lesion Non-lesion p-value served. Lamellar and long rough endoplasmic reticula and
(Mann-Whitney) . .
cytoplasmic organelles were often aggregated on one side of
Cytoplasm Area 9393 §2.01 0.01 the cytoplasm. Although no phagocytic activity was ob-
Circularity 0.72 0.74 0.05 served, tubuloreticular structures were occasionally observed
Roundness 0.72 0.71 . . .
Axis ratio® 139 140 in the cytoplasm (Fig. 9, inset).
. ' ’ Mx1" cells included PDCs, macrophages, immunoblasts,
Perimeter 40.92 37.6 0.01 K K
and endothelial cells, but not small lymphocytes in the NEL
Nucleus Area 34.19 29.5 0.01 lesi Fie. 10a. 10b). Mx1" cell .
Circularity 0.75 073 0.05 Esuins'( 1g.h a, h). x1" cells were nllor.e numerous 13
Roundness 071 0.66 0.01 the lesions than in the accompanying non- esion tissue, an
Axis ratio* 1.41 151 0.05 was correlated with PDC and macrophage. density.
Perimeter 24.45 23.61 0.01 The number of CD8" cells and PDCs in the lymph node
N/C ratio** 0.37 0.38 lesions increased with time, similar to the peripheral blood

*, minor/major axis ratio; **, nuclear/cytoplasm ratio
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monocytes; however, the number of CD4" cells in the lesions
sharply decreased from the 2nd to the 4th week, and then
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Fig. 9. Characteristic electron microscopic features of plasmacy-
toid dendritic cells (PDCs). The PDC has characteristic
eccentrically-distributed nuclei and lamellar rough endoplasmic re-
ticulum in the cytoplasm. A macrophage (M¢) phagocytizing apop-
totic lymphocytes is observed near the PDC. Arrows show tubulore-
ticular structure. Inset; Tubuloreticular structure in the cytoplasm of
the PDC, showing bead-like structures filling the endoplasmic retic-
ulum space.

Fig. 10. Mx17 cells. (/0a) Mx1" cells included plasmacytoid dendritic cells, macrophages, immu-
noblasts, and endothelial cells in the lesions. HEV, high endothelial venule. (10b) Mx1"* cells are
observed among lymphocytes and within the high endothelial venule (HEV) in non-lesions.

tended to increase afterward (Table 3) (Fig. 11A). In non-
lesions, the number of CD8" cells and PDCs showed almost
no changes, but the number of CD4" cells gradually decreased
with time (Fig. 11B). The CD4%/CD8" cell ratio in the lymph
node lesions did not show the same correlation as was ob-
served in the peripheral blood.

DISCUSSION

NEL is a self-limited benign disorder, and is clinically
characterized at onset by common cold-like symptoms, such
as fever (38-39C), painful cervical lymphadenopathy, and
leukopenia.*>!1%11:13 This disorder has a female predilection,
with a ratio of affected males to females reported to be 1:1.3-
1:1.87,4'* and the average onset is from the third to fourth
decade. Lymphadenopathy appears mainly in the cervical
regions (80.3-93.8%),*'2!*and leukopenia (under 4,000/mm®)
is often observed in the early stages.>*!* The symptoms
seldom respond to antibiotics; however, steroid, analgesic,
and anti-inflammatory agents are effective.'*
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We observed that the CD4"/CD8" cell ratio in the periph-
eral blood was less than 1.0 because of marked decrease of
CD4" cells due to apoptosis in the lymph nodes from the 2nd
to 4th week. Thus the conditions observed in the peripheral
blood may reflect those of the affected lymph nodes.*!*'¢
We propose that CD8" cells may be activated by some etiol-
ogy, such as virus infection, resulting in transformation into
immunoblasts, which release cytotoxic factors. CD4" cells
subsequently undergo apoptosis and are depleted from the 2nd
to the 4th week of the disease in the affected lymph nodes.
Apoptotic CD4" cells are then phagocytized by CD163",
MPO", and CD204" macrophages.'*

The number of peripheral blood monocytes was high in
our cases (67.3%), and increased through the disease course.
The proportion of CD123" cells (PDCs), Mx1* cells, and
CD8" cells in the lymph node lesions showed a tendency
similar to the peripheral blood monocytes from onset.
However, the temporal change in CD4" cells in the lesions
showed a very steep decrease from the 2nd to the 4th week,
and then gradual increase afterward.
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Table 3. Temporal change of number of CD4", CD8", CD123", and Mx1™ cells in lesions and
non-lesions tissue of lymph nodes, and peripheral blood monocytes.

Case Mono Lesion (%) Non-lesion (%)
number Day () CDI123 CD4 CD8  Mxl CDI23 CD4 CD8  Mxl
1 4 5 1.4 359 17.9 51.8 0.9 299 8.3 2.8
2 6 7 2.0 54.1 5.7 17.9 33 44.9 7.5 2.4
Average 5.0 5.9 1.7 45.0 11.8 349 2.1 37.4 7.9 2.6
standard 1.4 1.3 0.4 12.8 8.6 24.0 1.7 10.6 0.6 0.2
deviation
3 9 - 7.4 26.3 13.8 53.6 0.6 6.7 11.7 8.0
4 9 9 14.2 39.7 359 47.0 1.0 10.2 7.6 3.9
5 15 - 1.6 5.8 24.4 74.0 1.3 11.8 10.0 2.4
6 19 - 4.5 24.7 16.6 65.1 3.8 25.8 6.0 22.1
7 20 4 1.6 13.5 5.7 45.6 2.2 85.7 12.8 9.3
8 20 11 10.1 293 35.6 48.8 2.3 15.8 11.8 3.8
Average 15.3 8.0 6.6 232 22.0 55.7 1.9 26.0 10.0 8.2
standard 5.2 3.6 5.0 12.0 12.2 11.4 1.1 30.0 2.7 7.3
deviation
9 32 9 7.6 33.4 46.4 65.5 2.8 49.7 15.4 12.1
10 37 9 3.1 252 16.5 57.2 0.1 17.4 7.7 6.6
11 37 - 34 354 41.3 52.5 1.8 23.6 53 8.3
12 49 8 17.8 24.5 19.8 58.9 6.6 39.8 28.6 11.8
13 50 8 2.7 26.8 27.1 72.4 1.6 19.7 19.0 14.9
14 54 9 17.2 50.5 24.7 66.7 0.8 19.1 4.0 6.9
15 55 11 17.2 48.6 28.9 71.1 6.4 22.0 8.4 2.5
Average 44.9 9.0 9.9 349 29.2 63.5 2.9 27.3 12.6 9.0
standard 9.3 1.1 7.3 10.8 10.9 7.5 2.6 12.4 8.9 42
deviation
16 89 9 19.5 429 47.9 59.6 2.8 21.3 5.7 8.5
17 93 8 11.7 42.0 40.9 77.2 1.0 24.1 19.9 5.9
18 108 13 21.2 422 329 51.9 0.3 223 9.3 6.6
Average 96.7 10.1 17.5 423 40.6 62.9 1.4 22.5 11.6 7.0
standard 10.0 2.5 5.1 0.5 7.5 13.0 1.3 1.4 7.4 1.3
deviation
11
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Fig. 11. Temporal changes in proportion of CD4*, CD8", CD123" (plasmacytoid dendritic cells; PDCs), and Mx1* cells in the lymph
node lesions, and peripheral blood monocytes. The number of peripheral blood monocytes, CD8" cells, PDCs, and Mx1" cells in the
lymph node lesions gradually increases with time (//a). However, other than CD4™ cells, no changes are detected in non-lesion tissues
(11b).
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On the other hand, in the non-lesion tissue of the lymph
nodes, PDCs, Mx1" cells, and CD8" cells showed almost no
temporal changes, but CD4" cells gradually decreased with
time. After virus infection, CD8" cells may transform into
immunoblasts, which release cytotoxic factors, and virus-
affected CD4" cells become apoptotic and are phagocytized
by macrophages.

PDCs are bone marrow-derived dendritic cells and differ
from the lymphocytes and Langerhans cells.!”!® After leav-
ing the bone marrow, PDCs have been reported to migrate
into the T cell area of lymph nodes via high endothelial
venules.'® In NEL, PDCs become larger and more irregular
in lesions compared with those in the non-lesion tissue, and
play important roles, including production of interferon
(IFN)-a. against virus infection, activation of CD8" cells to
immunoblasts, induction of apoptosis of infected CD4" cells,
elimination of apoptotic cells by macrophages, facilitation of
CD4" cells activation and prevention of their exhaustion by
apoptosis.'®2° PDCs play specific roles, such as innate pro-
tection against cytopathic viruses and facilitation of adaptive
immune response (Fig. 12). PDCs produce IFN-a, which
induces expression of the marker Mx1. Mx1" cells mediate
antiviral activity,'” and were specifically detected in NEL in
the present study, but not in the tonsils, tuberculosis, other
reactive lymphadenitis, or malignant lymphoma (data not
shown). The detection of Mx1™ cells suggests the production

CD8* cell

Actlvatlon
.,*-»m -

of IFN-a in NEL, and may be highly useful for differential
diagnosis for NEL.

The pathogenesis of the disease remains obscure, but may
be associated with viral infection due to much clinicopatho-
logical evidence.”’'>!>101%2% IFN-a produced by PDCs
after persistent viral infection often induces common cold-
like symptoms and systemic lupus erythematosus (SLE)-like
syndrome, which is clinically similar to NEL.'!° Therefore,
it is important to differentiate SLE from NEL.*?* In NEL,
IFN-@ is induced by viral nucleic acids within PDC endo-
somes, whereas it is induced by self-nucleic acids in SLE.'®
SLE shows a high CD4"/CD8" cell ratio and a high degree of
blastic transformation of peripheral blood lymphocyte by phy-
tohemagglutinin, and a high titer of anti-DNA and anti-
nuclear antibodies. However, in NEL, production of I[FN-a is
transient and mild, with a low degree of blastic transformation
by phytohemagglutinin, and anti-DNA and anti-nuclear anti-
bodies are rarely produced. The typical histological feature
of lymph node involvement in SLE is coagulation necrosis,
similar to that of the late stage of NEL.!* Therefore, there are
critical differences between these two disorders both clinico-
pathologically and pathogenically.'* Furthermore, several
other diseases must also be differentiated from NEL, includ-
ing malignant lymphoma,'""!* infectious mononucleosis,'* and
other lymphadenitis.”*+%3

In conclusion, PDCs inducing IFN-a play an important

Transformation

)

Cytotoxic
factor

Apopt051s

Target cell l
Phagocyt051s

. Transformation Macrophage

Fig. 12. Postulated pathway after infection in necrotizing lymphadenitis. Interferon-a production in re-
sponse to viral infection induces CD8" cells, CD4" cells, and monocyte transformation to immunoblasts,
apoptotic cells, and macrophages, respectively. Apoptotic cells are then phagocytized by macrophages.
PDC, plasmacytoid dendritic cell; /FN-a, interferon-a
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role in the regulation of immune activity against viral infec-
tions in necrotizing lymphadenitis.

CONFLICT OF INTEREST: The authors declare no con-
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