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Abstract. Recently, the unique nucleic acid closely related to the herpes-like sequences has been found in acquired
immunodeficiency syndrome (AIDS)â€”associated Kaposi's sarcoma (KS). We have confirmed the presence of herpes
like DNA sequences in six cases of AIDS-associated KS and three of the nine cases of African-endemic KS in adults,
but not in eight cases of KS in children from the same area. These sequences were seen in a histologically early
stage of KS. Our results suggest that herpes-like DNA sequences may play an important role in the pathogenesis of
AIDS-associated KS.

Kaposi's sarcoma (KS) has been observed frequently in
patients with human immunodeficiency virus (HIV) infec
tion, especially young homosexuals in western countries, but
the sarcoma was endemic in equatorial Africa before HIV
was known in this area. However, several investigations have
failed to establish an exact etiology for this disease. Many
studies have speculated that KS is associated with cytomeg
alovirus, human herpes virus 6, and 2 Recently, Chang
and others identified DNA sequences closely related to gam
ma-herpesviruses in acquired immunodeficiency syndrome

(AIDS)â€”associated KS in the United States.3 These unique
sequences are also seen in KS without HIV infection.4@ We
report the presence of the same herpesvirus-like nucleic acid
in biopsy specimens from African-endemic and AIDS-as
sociated KS in the United States using a polymerase chain
reaction (PCR) method.

Twenty-three cases of KS were investigated. Seventeen
were endemic African, nine were from adult patients; of
these, eight were HIV-negative and one was HIV-positive.
Eight other cases were in children without HIV infection.
All specimens were collected at the Nakuru and Kisumu
Provincial Hospitals of western Kenya. The remaining six

cases were AIDS-associated KS in homosexual patients
whose specimens were collected at the University of
Southern California (Los Angeles, CA) in the United States.
Four pathologists (HE, NK, KT, and HI) examined all spec
imcns independently and confirmed a histologic diagnosis of
KS. Paraffin-embedded sections (5-p.m) of each tissue, in
cluding tumorous lesions and normal areas, were used for
the PCR. After the tissue sections were deparaffinized and
dehydrated, they were digested in 50 p.1 of lysis buffer (400
@xg/ml of proteinasc K, 4 mM EDTA, 100 mM Tris-HC1) for

4 hr at 55Â°C.One microliter of each digest was used for the
PCR. The primers 5'-AGCCGAAAGGATFCCACCATF-3'
and 5'-TCCGTGTFGTCTACGTCCAGA-3' were used in
the PCR, and products were separated by electrophoresis on
a 3.0% agaose gel and stained with ethidium bromide.
Chang and others published nucleotide sequences of the
1,853-base pair flanking region that includes KS330 Bam
derived from a KS lesion genomic library.3 Herpes-like
DNA sequences are located from basepairs 987 to 1219. The
primer set extends from base pairs 987 to 1006 and 1200 to

1219. Therefore, the amplified band should be 233 basepairs.
As a positive amplification control, primers for the beta-gb
bin genomic sequence were also simultaneously present dur
ing the amplification.7

Three of the nine cases of African-endemic KS in adults,
two that were HIV-negative and one that was HP/-positive,
were positive for herpesvirus-like DNA sequences. None of
the eight case of African-endemic KS in children were pos
itive for these sequences. All six cases of AIDS-associated
KS were positive for herpes-like DNA. Histologically, seven
of the nine cases that were positive for these sequences
showed the granulation tissue-like growth pattern. All her
pes-like DNA-negative cases showed the angio
ma/angiosarcoma and spindle cell/fibrosarcoma types (Table

1).
Kaposi's sarcoma is broadly classified into four catego

ries: classic (European) type, African-endemic type, AIDS
associated type, and the type with other immunodeficiencies.
The clinical manifestations of these types are different. Fur
thermore, African-endemic KS is epidemiobogically charac
terized by its occurrence in two age peaks: one in early
childhood between two and three years of age and the other
in middle to advanced age. Clinical manifestations are quite
different. Adult KS usually affects the skin of lower extrem
ities, has a long clinical history, is spontaneously regressive,
and is not fatal. On the other hand, childhood KS tends to
involve mainly the lymph nodes and shows a more rapidly
fatal clinical course.@'Â° Histologically, KS is divided into
three types: granulation tissue type, angioma/angiosarcoma
type, and spindle cell/fibrosarcoma type. The granulation tis
sue type is usually an early stage of the disease and the
others are advanced stages.'Â°

In our study, herpesvirus-like DNA sequences were seen
in all cases of AIDS-associated KS and in two of the HIV
negative African-endemic KS cases in adults. This result is
consistent with previous reports;4@ however, our investiga
tion showed a difference in childhood KS, in which the prcs
ence of hcrpesvirus-likc DNA sequences was not seen.

In conclusion, we did not prove whether the presence of
herpes-like DNA sequences was a reflection of viral infec

tion of KS tissue or the expression of a viral-neoplasm re
lationship. However, our results suggest that these sequences
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Age
Case (years) Sex LocationHIVHerpes

like
DNAHisto

logic
typeAfrican-endemic

KS ofadultsI
57 M Skin(scrotum)â€”â€”S2
18 MSkin(lcg)â€”â€”S3
80 MSkin(foot)â€”â€”S4
40 MSkin(leg)â€”â€”A5
27 MTonsilâ€”+G6
26 MLN(neck)â€”+S7
56 MSkin(foot)â€”â€”S8
52 M Skin(knee)â€”â€”S9
30 MLN(arm)++SAfrican-endemic

KS ofchildhood1

2 MLN(neck)â€”â€”S2
3 MLN(neck)â€”â€”S3
3 MLN(neck)â€”â€”S4
4 MLN(neck)â€”â€”A5
3 MLN(neck)â€”â€”S6
2 FLN(ncck)â€”â€”S7
3 FLN(ncck)â€”â€”S8
3 MLN(neck)â€”â€”AAIDS-associated

KS1

47 MSkin(leg)++G2
33 M Skin(thigh)++G3
30 MSkin(arm)++G4
34 MSkin(arm)++G5
27 M Skin(thigh)++G6
33 M Skin(arm)++G
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TABLE 1

Herpes-like DNA sequences in Kaposi's sarcoma (KS)*
Department of Pathology, Institute of Tropical Medicine, Nagasaki
University, 1-12-4 Sakamoto, Nagasaki 852, Japan. Noah Omolo
Kamidigo, Histology Department, Rift Valley Provincial Hospital,
PG Box 71, Nakuru, Kenya. Kaoru Murakami-Mori and Shuji Nak
amura, Institute of Molecular Medicine and Technology, Huntington
Memorial Hospital, 744 Fairmont Avenue, Pasadena, CA 91105.
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may play an important role in the pathogenesis of AIDS
associated KS and are present in African-endemic KS of the
adult but not in endemic KS of childhood.
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