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Abs t rac t  We examined the cervical lymph nodes of 30 
patients with Kikuchi's disease and 15 patients with non- 
specific lymphadenitis, using Southern blot analysis and 
polymerase chain reaction (PCR) to identify human her- 
pesviruses such as Epstein-Barr virus (EBV), cytomegal- 
ovirus, herpes simplex virus, and varicella-zoster virus. 
By Southern blot analysis, no virus DNA was recog- 
nized, but 16 of the 30 nodes from patients with Kiku- 
chi's disease and 8 of the 15 nodes from patients with 
non-specific lymphadenitis showed amplified EBV DNA 
by PCR. 
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Introduction 

Kikuchi's disease was first reported in 1972 as lymphad- 
enitis with focal proliferation of reticular cells accompa- 
nied by extensive nuclear debris and numerous phagocy- 
tes (Kikuchi 1972). Since then, many cases have been re- 
ported in Japan (Fujimori et al. 1981; Fujimoto et al. 
1972; Kikuchi et al. 1977, 1978, 1986, 1990). There ha- 
ve also been reports of patients from Europe, the United 
States and Asia (Ali and Horton 1985; Chamulack et al. 
1990; Chan and Saw 1983; Feller et al. 1983; Turner et 
al. 1983). 

Histologically, the lesion shows a focal proliferation 
of activated lymphoytes, and of histiocytes with exten- 
sive nuclear debris in the enlarged paracortex (Kikuchi et 
al. 1977, 1990). This disease, which mainly affects ado- 
lescents, causes swelling of cervical lymph nodes, leuko- 
paenia, occasional skin rashes, and an elevation of lac- 
tate dehydrogenase and transaminase activities (Kikuchi 

Y. Sumiyoshi ([~) • M. Kikuchi - K. Ohshima -M. Takeshita 
First Department of Pathology, School of Medicine, 
Fukuoka University, Nanakuma 7-45-1, Jyonan-ku, Fukuoka, Japan 

T. Minematu. Y. Minamishima 
Department of Microbiology, Miyazaki Medical College, 
Kiyotake, Miyazaki, 889-16, Japan 

et al. 1990). The histogenesis and pathogenesis of the 
lesion are still unknown but, because of its clinical fea- 
tures and some histological findings, viral infection is 
most probable. Epstein-Barr virus (EBV) (Takada et al. 
1980), human herpesvirus-6 (HHV-6) (Eizuru et al. 
1989; Kikuchi et al. 1992) and other viruses have been 
suspected but no causative virus has been conclusively 
identified. 

Recently, we analysed the possible association be- 
tween HHV-6 and Kikuchi's disease, but we could not 
demonstrate a specific relationship between them using 
Southern blot analysis, polymerase chain reaction (PCR), 
or in situ hybridization (Sumiyoshi et al. 1993). In the 
present study, to address our suspicions of a possible as- 
sociation between Kikuchi's disease and other herpesvi- 
ruses such as varicella-zoster virus (VZV), herpes sim- 
plex virus (HSV), cytomegalovirus (CMV), and EBV, we 
examined biopsy specimens of cervical lymph nodes 
used Southern blot analysis and PCR to detect the virus 
genomes. 

Materials and methods 

A total of 30 samples of Kikuchi's disease were selected from the 
files in the Department of Pathology, Fukuoka University, Japan. 
Lymph node specimens were removed and fixed in formalin or B- 
5 solution, embedded in paraffin, and stained by haematoxylin-eo- 
sin, Giemsa, periodic acid-Schiff, Gomori's silver impregnation 
for reticulin fibers, or immunohistochemistry. Parts of the speci- 
mens were stored at -80 ° C in liquid nitrogen and/or in a deep 
freezer. In addition to patients with Kikuchi's disease, we selected 
samples from 15 patients with non-specific lymphadenitis and 
used them for comparison purposes. 

For Southern blot analysis part of the frozen material was used. 
High-molecular-weight DNA was extracted with phenol/chloro- 
form and precipitated with ethanol. We cleaved 10 gg of DNA 
with restriction enzymes (EcoRI and BamHI) and fractionated it 
according to size by 0.8% agarose gel electrophoresis. The sample 
was denatured and filtered with 32p-radiolabeled probes. More de- 
tails of our examination methods have been described previously 
(Yoshida et al. 1989). We used probes for 32p-radiolabelled virus 
DNA, which were made with amplified virus DNA of the infected 
culture cells (provided by Yohiti Minamishima, Toshio Minematu, 
Miyazaki Medical College, and Koichi Yamanishi, Osaka Univer- 
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Fig. 1 Many transformed lym- 
phocytes, including immuno- 
blasts, plasmacytoid monocy- 
tes, numerous nuclear debris, 
and histiocytes with or without 
phagocytosis. HE, ×300 

with a GeneAmp DNA amplification regent kit and DNA Thermal 
Cycler (Perkin-Elmer Cetus, Norwalk, Conn.). After amplifica- 
tion, one-hundredth of the reaction mixture was analysed by dot- 
blotting with the 32p-labelled oligonucleotide probe (EBV: 5'-TT- 
CTGCTAAGCCCAC-3'; HSV: 5'ACCGCCGAACTGAGCAGA- 
CAC-3'; CMV:  5'-CTCCTTAATACAAGCCATCCACATCT- 
CCCG-3). The VZV probe alone was made with amplified virus 
DNA of the VZV-infected culture cells, using PCR and radiolab- 
elled a-32p-dCTP by the random hexamer primer technique. 

Fig. 2 Dot-blotting analysis with 32P-labelled BamHI W fragment 
of EBV in 30 of Kikuchi's disease case. Sixteen cases of Kiku- 
chi's disease shows amplified EBV DNA. P: positive control for 
EBV DNA from EBV infected culture cells. N: negative control 
for placental DNA 

sity) using PCR and radiolabelled with a-32p-dCTP by the random 
hexamer primer technique. 

Isolated DNA was used for PCR. Specific primers were syn- 
thesized, based on the published DNA sequences, and the primers 
used were as follows: for amplification of EBV, 5'-CCAGAGG- 
TAAGTGGACTT-3' and 5'-GACCGGTGCCTTCTTAGG-3' 
(BamHI W region) (Saito et al. 1989); for HSV, 5'-CATCACC- 
GACCCGGAGAGGGAC-3' and 5'-GGGCCAGGCGCTTC- 
TTGGTGTA-3' (DNA polymerase region) (Cao et al. 1989); for 
CMV, 5' GCAGAGCTCGTTTAGTGAACC-3' and 5'-GG- 
CACGGGGAATCCGCGTTCC-3' (MIE region) (Yamaguchi et 
al. 1992); for VZ¥, 5'-CCGTATATGAGCCTTACTACCATTC-3' 
and 5'-GAGTTCATCAAACAGTGTGCTCGTG-3' (glycoprotein 
I gene region) (Kido et al. 1991). Amplifications were carried out 

Results 

We examined lymph nodes from 45 patients: 30 with 
Kikuchi 's  disease and 15 with non-specific lymphadeni- 
tis. The patients with Kikuchi 's  disease are summarized 
below. Age distribution ranged from 12 to 53 years, with 
a mean age of 28.3 years. The ratio of men to women 
was 1.0: 1.7, showing a female predominance. All lymph 
nodes examined were obtained from the cervical area. 
Histologically, the affected nodes represented foci of  
transformed lymphocytes including immunoblasts,  his- 
tiocytes with or without phagocytosis, plasmacytoid 
monocytes,  necrobiotic cells, and extensive nuclear de- 
bris. Necrotic foci were present in almost all specimens. 
There were only a few plasma cells and granulocytes 
present in the affected loci many continued none of these 
cells (Fig. 1). On PCR examination (Fig. 20 16 patients 
with EBV DNA were detected among the 30 patients 
with Kikuchi 's  disease. Likewise, we detected amplified 
EBV DNA in 8 of  15 patients with non-specific lym- 
phadenitis. However, no patients were found to have 
CMV, HSV, or VZV DNA. On Southern blot analysis, 
we did not detect any herpesvirus DNA in any of the ex- 
amined cases. 



439 

Discussion 

Kikuchi 's disease is a relatively common reactive lesion 
of lymph nodes in Japan and is readily mistaken for ma- 
lignant lymphoma. It was first reported in 1972 as lym- 
phadenitis with focal proliferation of reticular cells ac- 
companying extensive nuclear debris and many histiocy- 
tes (Kikuchi 1972). Fujimoto et al. (1972) reported the 
same findings independently shortly thereafter. The char- 
acteristic clinical findings include localized lymphade- 
nopathy on the neck; high fever; skin rash; leukopaenia; 
elevation of lactate dehydrogenase, glutamic oxaloacetic 
transaminase, glutamic pyruvic transaminase; and natural 
healing within several months (Kikuchi et al. 1990; Su- 
miyoshi et al. 1992). It primarily affects young adults. 
Because of these clinical manifestations, protozoa, micro- 
organisms or viruses were thought to be causative agents. 
Elevated serum concentrations of 2 ' - 5 '  oligoadenylate 
synthetase in the early stage of the disease (Kikuchi et al. 
1990; Sumiyoshi et al. 1991a); the fragmentary appear- 
ance of tubuloreticular structures in the lymphocytes, his- 
tiocytes, and vascular endothelial cells (Eimoto et al. 
1983; Imamura  et al. 1982); and the recognition of nu- 
merous interferon-d possessing cells in the affected area 
(Sumiyoshi et al. 1991b) intensified the suspicion of viral 
infection. Some authors postulated the causative agents 
for Kikuchi 's disease to be EBV (Takada et al. 1980) and 
HHV-6 (Eizuru et al. 1989) but no identification of a 
causative virus has been achieved. We recently analysed 
HHV-6 genomes in 27 patients with Kikuchi 's disease, 
but our results indicated that the presence of HHV-6 ge- 
nomes is not specifically related to Kikuchi 's disease be- 
cause the same genomes were also detected in other reac- 
tive lymph nodes (Sumiyoshi et al. 1993). We found so- 
me coexistence of Kikuchi 's disease with high serum ti- 
ters of  EBV antibodies, but we could not substantiate the 
reports for detection of EBV from Kikuchi 's disease us- 
ing molecular biological methods. Because we suspected 
a possible association between other herpesviruses and 
Kikuchi 's  disease, we examined biopsy specimens of cer- 
vical lymph nodes to detect such other herpesvirus ge- 
nomes as EBV, HSV, VZV, and CMV genomes, using 
Southern blot analysis and PCR. By Southern blot analy- 
sis we could detect no virus DNA from any of the exam- 
ined cases. Using PCR, we detected amplified EBV DNA 
in some cases of  Kikuchi 's disease. These positive rates, 
however, were nearly the same as those of non-specific 
lymphadenitis. Based on recent experiments, it was possi- 
ble to detect approximately one EBV-transformed cell per 
100,000 uninfected-cell DNA equivalents. Therefore, we 
postulate that the presence of amplified EBV DNA identi- 
fied by PCR comes simply from latent infected EBV in 
the lymphoid tissue. 

We did not clarify the pathogenesis of  Kikuchi 's  dis- 
ease in this study. However, we obtained negative data 
demonstrating that the herpesviruses are not related to 
the pathogenesis of  Kikuchi 's  disease. More studies for 
analysis of  other viruses are needed to clarify the patho- 
genesis of Kikuchi 's  disease. 

Acknowledgements This work was supported by Grant 1992 
from the Fukuoka University Hospital Clinical Research Fund. 

References 

Ali MH, Horton LWL (1985) Necrotizing lymphadenitis without 
granulocytic infiltration (Kikuchi's disease). J Clin Pathol 38: 
1252-1257 

Chamulak GA, Brynes RK, Nathwani BN (1990) Kikuchi Fujimo- 
to disease mimicking malignant lymphoma. Am J Surg Pathol 
14:514-523 

Cao M, Xiao X, Edbert B, Darragh T, Yen TSB (1989) Rapid de- 
tection of cutaneous herpes simplex virus infection with the 
polymerase chain reaction. J Invest Dermatol 92:391-392 

Chan JKC, Saw D (t983) Histiocytic necrotizing lymphadenitis 
(Kikuchi's disease). A clinicopathologic study of 9 cases. Pa- 
thology 18:22-28 

Eimoto T, Kikuchi M, Mitsui T (1983) Histiocytic necrotizing 
lymphadenitis. An ultrastructural study in comparison with 
other types of lymphadenitis. Acta Pathol Jpn 22:863-879 

Eizuru Y, Minematu T, Minamishima Y, Kikuchi M, Yamanishi K, 
Takahashi M, Kurata T (1989) Human herpesvirus-6 in lymph 
node. Lancet i:40 

Feller AC, Lennert K, Stein H, Bruhn WD, Wuthe HH (1983) lm- 
munohistology and aetiology of histiocytic necrotizing lym- 
phadenitis. Report of three cases. Histopathology 7: 825- 
839 

Fujimori F, Shioda K, Sussman EB, Miura M, Katayama I (1981) 
Subacute necrotizing lymphadenitis. A clinicopathologic stud- 
y. Acta Pathol Jpn 31:791-797 

Fnjimoto Y, Kojima Y, Yamaguti K (1972) Cervical subacute ne- 
crotizing lymphadenitis (in Japanese). Naika 30:920-927 

lmamura M, Ueno H, Masuura A, Kamiya H, Suzuki T, Kikuchi 
K, Onoe T (1982) An ultrastructural study of subacute necro- 
tizing lymphadenitis. Am J Pathol 107:292-299 

Kido S, Ozaki T, Asada H, Higashi K, Kondo K, Hayakawa Y, 
Morishima T, Takahashi M, Yamanishi K 81991) Detection of 
varicella-zoster virus (VZV) DNA in clinical samples from pa- 
tients with VZV by the polymerase chain reaction. J Clin Mi- 
crobiol 29:76-79 

Kikuchi M (1972) Lymphadenitis showing focal reticulum cell hy- 
perplasia with nuclear debris and phagocytes: a clinicopatho- 
logical study. Acta Haematol Jpn 35:379-380 

Kikuchi M (1978) Lymphadenopathy due to toxoplasmic infection 
and anti-convulsant. Recent Adv RES Res 18:97-124 

Kikuchi M, Yoshizumi M, Nakamura H (1977) Necrotizing Iym- 
phadenitis: possible acute toxoplasmic infection. Virchows 
Arch [A] 376:247-253 

Kikuchi M, Takeshita M, Tashiro K, Mitsui T, Eimoto T, Okamura 
S (1986) Immunohistological study of histiocytic necrotizing 
lymphadenitis. Virchows Arch [A] 409:299-311 

Kikuchi M, Takeshita M, Eimoto T, Iwasaki H, Minamishima Y, 
Maeda Y (1990) Histiocytic necrotizing lymphadenitis: clinic- 
opathologic, immunologic, and HLA typing study. In: Hanao- 
ka M, Kadin ME, Mikata A and Cytogenetics. Field and 
Wood, New York, pp 251-257 

Kikuchi M, Sumiyoshi Y, Minamishima Y (1992) Kikuchi's dis- 
ease, In: Ablashi DV, Krueger GRF, Salahuddin SZ (eds) Hu- 
man herpesvirus-6. Elsevier, Amsterdam, pp 175-183 

Saito I, Servenius B, Compton T, Fox RI (1989) Detection of Ep- 
stein-Barr virus DNA by polymerase chain reaction in blood 
and tissue biopsies from patients with Sjogren's syndrome. J 
Exp Med 169:2191-2198 

Sumiyoshi Y, Kikuchi M, Ohshima K, Takeshita M, Masuda Y 
(1991a) 2'-5'  oligoadenylate synthetase in histiocytic necro- 
tizing lymphadenitis (in Japanese). Igaku no Ayumi 157: 
607-608 

Sumiyoshi Y, Kikuchi M, Takeshita M, Ohshima K, Masuda Y 
(1991b) Alpha-interferon in Kikuchi's disease. Virchows Arch 
[B] 61:201-207 



440 

Sumiyoshi Y, Kikuchi M, Takeshita M, Yoneda S, Kobari S, Oh- 
shima K (1992) Immunohistological study of skin involvement 
in Kikuchi's disease. Virchows Arch [B] 62:263-269 

Sumiyoshi Y, Kikuchi M, Ohshima K, Yoneda S, Kobari S, Take- 
shita M, Eizuru Y, Minamishima Y (1993) Human herpesvi- 
rus-6 genomes in histiocytic necrotizing lymphadenitis (Kiku- 
chi's disease) and other forms of lymphadenitis. Am J Clin 
Pathol 99:609-614 

Takada K, Iwanaga M, Toyono O, Mikuni C, Maekawa I, Kawa- 
mura T, Miyake T (1980) Elevated antibody titers to Epstein- 
Barr virus in subacute necrotizing lymphadenitis (in Japa- 
nese). Igaku no Ayumi 112:194-196 

Turner RR, Martin J, Dorfman RF (1983) Necrotizing lymphade- 
nitis: a study of 30 cases. Am J Surg Pathol 7:115-123 

Yamaguchi Y, Hirano T, Kajiwara M, Tateno E, Kita H, Hirai K 
(1992) Increased sensitivity for detection of human cytomegal- 
ovirus in urine by removal of inhibitors for the polymerase 
chain reaction. J Virol Methods 37:209-218 

Yoshida T, Kikuchi M, Ohshima K, Takeshita M, Kimura M, Ko- 
zuru M, Satoh H (1989) ATLA-positive adult T-cell leukemi- 
a/lymphoma with no monoclonal proviral. Cancer 64: 
2515-2524 


