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In order to see whether Thymidine phosphorylase (TP)-
positive lymphomas exist and whether there is relation
between overexpression of TP and HTLV-1 infection,
overexpression of TP/Platelet-derived endothelial cell
growth factor (PD-ECGF) was examined in 59 cases of
malignant lymphomas (ML) by means of Elite avidin-bi-
otin complex method employing anti-TP monoclonal anti-
body. The 59 cases of ML comprised 20 nodal peripheral
T-cell lymphomas (npT-ML), 10 extranodal peripehral
T-cell lymphomas (epT-ML), 18 B-cell lymphomas (B-
ML), 10 Hodgkin's diseases (HD), and one true histiocytic
lymphoma. Fifteen cases of peripheral T-cell lymphoma
(pT-ML) including TP-positive cases, which were men-
tioned below, were examined in a point of HTLV-1 provi-
ral DNA integration by means of polymerase chain reac-
tion (PCR) and in a point of expression of HTLV-1 Tax
preotein by means of modified ImmunoMax employing
anti-HTLV-1 Tax monoclonal antibody, WATM-1.
Only in three cases of epT-ML, TP-positive lymphoma
cells were recognized. The three TP-positive epT-MLs
were of ATLL expressing HTLV-1 Tax, as the most cases
of ATLL did. Considering long survival time and smol-
dering clinical course in spite of high grade histology, two
cases of the TP-positive ATLL in the skin might be of an
unique clinical entity of ATLL and suggested that
overexpression of TP in ATLL was a favorable feature.
In the MLs other than the TP-positive ATLL, TP-positive
cells were dominantly dendritic cells (DC) including lym-
phoid dendritic cells (LDC), Langerhans cells (LC),
veiled cell (VC) and interdigitating dendritic cells (IDC).
It was not clear that follicular dendritic cells (FDC) was
positive for TP, although one case of B-ML associated
many TP-positive dendritic cells. TP-positive LDCs were
seen dominantly in T-zone lymphoma, B-MLs and in HD
lymphocytic predominance. TP-positive IDCs forming
mesh-like reticular work were noted in AILD type, pleo-
morphic type and anaplastic large cell type of pT-ML and
HD mixed cellularity and lymphocytic depletion. In three
cases of B-ML increase of spindle cells revealing nuclear
stain of TP was noted. Epithelioid cells in T-cell
lymphoepithelioid cell lymphoma and in MATL type B-
cell lymphoma were positive for TP. Only in one case of

10 AILD type npT-ML endothelial cells were positive for
TP. Most DCs and epithelioid cells were labeled by TP so
that TP may be a lineage marker of T-cell associated DC.
On the other hand, the cytoplasmic TP in IDC forming
mesh-like reticular work in AILD type, high-grade pT-
MLs and HD would be induced under cytokines from
lymphoma cells and suggested TP's effects on developing
processes of IDC.
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Table 1, Number of cases examined

Number of cases

T-cell malignant lymphoma (T-ML) 30
T-zone malignant lymphoma (TzML)
AILD type T-cell lymphoma (AILD type)
Lymphoepithelioid cell lymphoma (LeL)
T-cell pleomorphic lymphoma (Pleo) 1
small cell type(S)
medium-sized cell type (M)
medium-sized and large cell type (M/L)
large cell type (L)
Anaplastic large cell lymphoma (ALCL) 6
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B-cell malignant lymphoma (B-ML) 18
MALT type lymphoma (MALT)
Immunocytoma (IC)
Monocytoid B-cell lymphoma (MoBL)
Centroblastic lymphoma (CB) 1

N = W

Hodgkin's disease (HD) 10
Lymphocytic predominance (LP)
Nodular sclerosis (NS)
Mixed cellularity (MC)
Lymphocytic depletion (LD)

N D= N

Histiocytic lymphoma 1

AILD type: Angioimmunoblastic lymphadenopathy with dysprotei-
nemia type MALT: Mucosa-associated lymphatic tissue
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Introduction

Thymidine phosphorylase (TP) has been named as plate-
let-derived endothelial cell growth factor (PD-ECGF)
(Furukawa et al, 1992: Usuki et al, 1992) or gliostatin (Asai et
al, 1992) and has various functions, regulating thymidine
pool in a nucleus, increasing thymidine uptake in endothelia
of blood vessels, decreasing thymidine uptake in glial cells,
synovial cells and fibroblasts, elongating axon of nerve cells
in cerebral cortex, stopping apoptosis of cerebral cortex nerve
cells, and inducing angiogenesis. The angiogenesis of TP
depends on 2-deoxy-d-ribose, one of the degradation prod-
ucts of thymidine and moving blood vessel endothelial cells
to form a capillary (Haraguchi et al, 1995). Recently it is
suggested in human solid cancers that TP expressed in cancer
cells induces angiogenesis in the areas with cancer cell inva-
sion (Moghaddam et al, 1995: Takebayashi ey al, 1995, Toi et
al, 1995: Maeda et al 1996, Takebayashi et al,1996).

The activity of TP was reported to be increasing in B-cell
and myelocytic cell lines, high in peripheral B cells, low in
peripheral T-cells and deficient in T-cell lines (Strivastava et
al, 1983). In malignant lymphomas (MLs) the activity of TP
was reported to be high in Hodgkin's disease (HD) but not in
Burkitt's lymphoma and lymphoblastic lymphoma (Vezzoni
et al, 1984). Recently, expression of TP could be detected by
immunohistochemistry in macrophages, stromal cells, endot-
helium, duct epithelium, fibroblasts, glia, renal tubules, squa-
mous cells, epidermal squamous cells and Hassals corpuscles
in human normal tissue (Fox et al, 1995).

On the other hand, human T-cell leukemia virus type 1
(HTLV-I) induces adult T-cell leukemia/lymphoma (ATLL)
(Takatsuki et al, 1992). We have been developing highly
sensitive immunohistochemistry (modified ImmunoMax)
(Hasui et al, 1997 in DC Vol.7: 1997) to detect HTLV-1
p40Tax protein (Tax) that play the central role in the
leukemogenesis of ATLL (Yoshida & Fujisawa, 1992).

This study aimed to see what kinds of cells show expres-
sion of TP in MLs, to find whether ATLL cells express TP,
and to understand the relationship between expression of
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FIGURE 1. Western bot analysis employing the anti-tymidine phos-v
phorylase (TP) monoclonal antibody that was used in this study
Lane 1: SW620 cell line transfected with TPcDNA
Lane 2: KB-3-1 cell line transfected with control vector
Lane 3: KB-3-1 cell line transfected with TPcDNA
Lane 4: Extract from human lymph node with necrotizing
lymphadenitis
Lane 5: Extract from the other hyman lymph node with
necrotizing lymphadenitis
SW620 (Lane 1) and KB-3-1 cell lines (Lane 3) transfected
with TP cDNA expressed TP of 55 kd molecular weight, whereas
TP was not dected in KB-3-1 cell line (Lane 2) transfected with con-
trol vector. In two lymph nodes with necrotizing lymphadenitis
(Lane 4 and 5) TP was detected at the same molecular weight.

HTLV-1 Tax and TP in TP-positive ATLL if exists.

Material and method

Material employed are paraffin sections of 30 cases of pe-
ripheral T-cell malignant lymphomas (pT-MLs) including 10
cases of extranodal cases, 18 cases of B-cell malignant
lymphomas (B-MLs) including three cases of extranodal
cases, 10 cases of Hodgkin's disease (HD) and one case of
true histiocytic lymphoma. These pT-MLs, B-MLs, HD and
true histiocytic lymphoma were diagnosed, based on immu-
nohistochemistry by means of avidin-biotin complex (ABC)

Table 2, Thymidine phosphorylase positive cells in malignant lymphomas

(No. of cases with TP-positive cells/No. of cases examined)

ML cell Lymphoid cell ~ Spindle cell Dendritic cell Endothelial cell

T-cell ML 3/30 8/30 10/30 24/30 3/30
Nodal 0/20 5/20 9/20 15/20 3/20
Extranodal 3/10 3/10 1/10 9/10 0/10
B-cell ML 0/18 16/18 3/18 7/18 0/18
MALT type 0/2 2/2 2/2 12 0/2
Hodgkin's disease 0/10 4/10 3/10 5/10 0/10
Histiocytic 0/1 111 01 0/1 0/1

ML cell: Lymphoma cell. Lymphoid cell: Lymphoid cells other than lymphoma cells, corresponding lymphoid dendritic cells (LDC).
Spindle cell: Intermediate form of veiled cell (VC) to interdigitating dendritic cell (IDC).

Endothelial cell: Endothelial cells in high endothelial vessels

Dendritic cell: Dendritic cell (DC) and IDC.
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Table 3, Thymidine phosphorylase positive cells in nodal T-cell malignant lymphomas

ML cell Lymphoid cell Spindle cell Dendritic cell Endothelial cell

(& N C N C (& N D C N D
1, TzML = - . 2 . - - - - < .
2 - - - + - - - - +/- - ++
3, - - - +/- - ++ + ++ - - -
4, - - - +/- + - - - - ++
5, AILD type - - - +/- - ++ - mesh - = ++
6, - - - - + ++ + ++ - - ++
7, - - - - - ++ ++ mesh - - ++
8, - - - - - ++ + mesh - - ++
9, - - - - - ++ ++ mesh + + ++
10, - - = = - - = e . s ++
11, LeL - - - - + ++ ++ cluster - -
12, PICO, S = = - - + + ++ ++
13, , M/L - - - - - + ++ ++ + + ++
14, , M/L - - - - - ++ ++ mesh - - =
15,,L L = = = = ++ ++ mesh - - %
16,,L - - = & +/- - . - . a =
17,,L . - - - - ++  ++ mesh 2 2 -
18,,L - - - - - H- o+ o+ i . .
19, ALCL - - - - + + ++ ++ - - ++
20, ALCL - - - + + + ++ ++ - - -

ML cell: Lymphoma cell.

Spindle cell: Intermediate form of veiled cell (VC) to interdigitating dendritic cell (IDC).
C: Cells with thymidine-phosphorylase cytoplasmic stain N: Cells with

Endothelial cell: Endothelial cells in high endothelial vessels
thymidine-phosphorylase nuclear stain
Number of TP positive cells

Lymphoid cell: Lymphoid cells other than lymphoma cells, corresponding lymphoid dendritic cells (LDC).

Dendritic cell: Dendritic cell (DC) and IDC.

-: No positive cells, +/-: A few positive cells, +: Some positive cels, ++: Many positive cells
D in Dendritic cell: Number of Dendritic cells and distribution pattern of TP-positive cells, cluster: Clustering of dendritic cells including

epithelioid cells. mesh: Mesh-like reticular distribution.

D in Endothelial cell: Number of high endothelial vessels according to the grading presented above.

method employing anti-T-cell monoclonal antibodies, MT-1,
UCHL-1 and OPD4, anti-B-cell monoclonal antibodies, L.26,
Mx-pan B, anti-immunoglobulin kappa and lambda type light
chain antibodies, anti-HD cells and CD30 antigen antibody (
BerH2), anti-muramidase antibody and anti-S100 protein an-
tibody. These pT- and B-MLs were categorized according to
the updated Kiel classification (Lennert & Feller, 1990), as
shown in table 1. HDs were classified according to the Rye
classification.

TP was detected by Elite-ABC method, as following. Af-
ter dewax, destruction of endogenous peroxidase's activity in
3% H,0, methanol for 10 min. and block of non-specific
binding of antibody by incubating sections in 4% horse serum
antibody dilution solution, anti-TP monoclonal antibody
(MoAb) is applied to the sections. The reacted anti-TP
MoAb was detected by means of Elite-ABC method. The
employed anti-TP MoAb could label the band of TP extracted
from SW620 and KB31 cell line with TP gene-transfection
and from human lymph node fresh tissue with necrotizing
lymphadenitis at 55kd length (Fig. 1). Positive stain of anti-
TP MoAb was differentiated as cytoplasmic and nuclear in
each kind of TP-positive cells under microscope. Number of

TP positive cells was graded in four; no positive cells (-), a
few positive cells (+/-), some positive cells (+) and many
positive cells (++). The distribution pattern of TP-positive
dendritic cells was expressed as cluster or mesh-like reticular
(mesh).

Fifteen cases of the 30 pT-MLs were examined in integra-
tion of HTLV-1 proviral DNA by means of polymerase chain
reaction (PCR) employing a set of primers of SK43-44 for
HTLV-1 proviral DNA pX region and in the expression of
HTLV-1 Tax by means of the modified InmunoMax (Hasui
et al, DC Vol.7, 1997) employing anti-Tax rat MoAb,
WATM-1, as reported previously (Hasui et al, DC Vol.7,
1997: 1997). The DNA extracted from the paraffin-section
was examined by PCR of a pair of primers PC03-04 for hu-
man (3 -globin gene to see whether the extracted DNA was
adequate for the PCR analysis. And the pT-MLs showing a
band of the 159 bp long amplified DNA in the PCR for
HTLV-1 proviral DNA pX region were treated as ATLL.
After dewaxed, antigen retrieval by incubating sections in
4M urea solution for 5 min. at about 110°C by means of high
pressure cookpot, block of non-specific binding of antibodies
by incubating sections in non-fat milk solution with horse se-
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FIGURE 2. Immunochistochemistry of anti-thymidine phosphory-
lase antibody in nodal T-cell malignant lymphomas.

a) Some TP-positive lymphoid cells (LDC) in T-zone malig-
nant lymphoma (TzML). b) Clustering of TP-positive epithelioid
cells in lymphoepithelioid cell lymphoma (LeL). c) Spindle cells
with nuclear stain in AILD type. d) Mesh-like reticular distribution
of TP-positive dendritic cells (IDC) in AILD type. e) TP-positive
spindle cells showing obvious nuclear and very weak cytoplasmic
stain in pleomorphic T-cell lymphopma (Pleo), large cell type. A
few vessel endothelial cells showing quite weak stain of TP. f)
Mesh-like reticular distribution of TP-positive dendritic cells (IDC)
revealing nuclear and weak cytoplasmic stain in T-cell pleomorphic
lymphoma (Pleo), large cell type. g) Mesh-like reticular distribu-
tion of TP-positive dendritic cells (IDC) in T-cell anaplastic large
cell lymphoma (ALCL).

18 —
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FIGURE 3, Immunohistochemistry of anti-thymidine phosphorylase antibody in extranodal T-cell malignant lymphomas

a) TP-positive epidermis and a few TP-positive dendritic cells (probably, Langerhans cells) among inifltrating and proliferating
lymphoma cells. b) Epidermal squamous cells revealing nuclear stain and some TP-positive dendritic cells (probably, Langerhans cells)
among lymphoma cells. c¢) Lymphoma cells revealing cytoplasmic and nuclear stain of TP

Table 4, Thymidine phosphorylase positive cells in extranodal T-cell malignant lymphomas

ML cell Lymphoid cell Spindle cell Dendritic cell Endothelial cell

C N cC N C N C N D C N D
Skin
21, T-Pleo, S - - - +/- = E ++ ++ ++ - - -
22, M - - - - - - ++  ++ ++ - - -
23,.M/L - - - - - - ++  ++ ++ - - -
24,,L + +/- - - - - ++ 44 ++ - - -
25; L. - - - - - - ++ ++ ++ - - -
26,,L - = & +/- = - +/- + + = - -
27, ALCL ++ + - +/- +/- 4/ + + + = % =
28, ALCL - - - - - - + 4% b . . -
29, ALCL - - - - - - ++ o+ ++ - - -
Lung
30, ALCL +/- ++ - - - - 3 = . = @ .

ML cell: Lymphoma cell. Lymphoid cell: Lymphoid cells other than lymphoma cells, corresponding lymphoid dendritic cells (LDC).
Spindle cell: Intermediate form of veiled cell (VC) to interdigitating dendritic cell (IDC). Dendritic cell: Dendritic cell (DC) and IDC.
Endothelial cell: Endothelial cells in high endothelial vessels C: Cells with thymidine-phosphorylase cytoplasmic stain N: Cells with
thymidine-phosphorylase nuclear stain
Number of TP positive cells
-: No positive cells, +/-: A few positive cells, +: Some positive cels, ++: Many positive cells
D in Dendritic cell: Number of Dendritic cells and distribution pattern of TP-positive cells, cluster: Clustering of dendritic cells including
epithelioid cells. mesh: Mesh-like reticular distribution.
D in Endothelial cell: Number of high endothelial vessels according to the grading presented above.
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Table 5, Thymidine phosphorylase positive cells in B-cell malignant lymphomas

ML cell Lymphoid cell Spindle cell Dendritic cell Endothelial cell

€ N @ N C N C N D C N D
1, MALT - : - +/- - +/- +/- + + - = -
2, - - - +/- - + - - - - - -
3,IC . . - + : - . - z - - .
4, - - - + - - - - - - - -
5; - - - +/- - - - - - - - -
6,CB - - - - - - + + + - - -
Ty - - - + - - - - - - - -
8, - - - + - - + + + - - -
9, - - - + - - +/- + + - - -
10, - = - + = = - - - J - -
151, - - = + = - - + + - = 5
12, - - = - - - 3 - 5 E "
13, - - = +/- = g = - = - - -
14, - - - ++ - - - - - - - -
15, - = = ++ < - = - 3 - -
16, - - - + - - - + +/- - - -
17, - - = +/- = - ++ ++ - - -
18, MoBL - = - +/- = + - - - - - -

ML cell: Lymphoma cell.

Endothelial cell: Endothelial cells in high endothelial vessels
thymidine-phosphorylase nuclear stain
Number of TP positive cells

Lymphoid cell: Lymphoid cells other than lymphoma cells, corresponding lymphoid dendritic cells (LDC).
Spindle cell: Intermediate form of veiled cell (VC) to interdigitating dendritic cell (IDC).
C: Cells with thymidine-phosphorylase cytoplasmic stain N: Cells with

Dendritic cell: Dendritic cell (DC) and IDC.

-: No positive cells, +/-: A few positive cells, +: Some positive cels, ++: Many positive cells
D in Dendritic cell: Number of Dendritic cells and distribution pattern of TP-positive cells, cluster: Clustering of dendritic cells including

epithelioid cells. mesh: Mesh-like reticular distribution.

D in Endothelial cell: Number of high endothelial vessels according to the grading presented above.

rum, WATM-1 were applied on the sections. The reacted
WATM-1 were labeled by DAKO catalyzed signal amplifi-
cation (CSA) system with adding rabbit serum in secondary
biotinylated anti-rat antibody solution in order to block non-
specific binding of the secondary antibody. The degree in
the detected expression of HTLV-1 Tax was evaluated as fol-
lowing; no stain (-), weakly positive many lymphoma cells
(+/-), positive many lymphoma cells (+) and strongly positive
many lymphoma cells (++).

Result

Expression of TP was detected by the anti-TP MoAb in
lymphoma cells, lymphoid cells other than lymphoma cells,
dendritic cells and blood vessel endothelial cells as indicated
in table 2. TP-positive lymphoma cells were seen only in
three cases of extranodal pT-MLs. TP-positive lymphoid
cells were recognized more frequently in B-MLs (16/18
cases) than in pT-MLs (8/30 cases). Differentiating spindle
cells and cells having many dendritic cytoplasmic processes
in dendritic cells (RCs), TP-positive RCs were recognized
more frequently in pT-MLs than in B-MLs. TP-positive high
endothelial cells of blood vessels were seen only in three
cases of pT-ML. In the case of true histiocytic lymphoma, a
small number of lymphoid cells were positive for TP.

TP-positive cells in peripheral T-cell lymphomas

As shown in Fig. 2, various distributions of TP-positive
cells was noted in each subtype of nodal pT-MLs. In T-zone
malignant lymphoma (TzML), some or a few lymphoid cells
revealing TP in nucleus were noted in the all four cases (Fig.
2a, case 1 in table 3). In the two cases with a few TP-positive
lymphoid cells increase of TP-positive spindle cell or den-
dritic cells was observed. In lymphoepithelioid cell
lymphoma (case 11 in table 3), there were clustering TP-posi-
tive epithelioid cells (Fig. 2b) that were categorized as den-
dritic cells in table 3. In angioimmunoblastic lymph-
adenopathy with dysproteinemia (AILD) type, mesh-like re-
ticular distribution of TP-positive dendritic cells were seen in
4 of 6 cases (Fig. 2d). In one case there were increased
spindle cells with TP in nucleus (Fig. 2c, case 10 in table 3).
Increase of high endothelial vessels is the representative fea-
ture of AILD type, but TP-positive endothelial cells were
noted only in one case shown in Fig 3d (case 9 in table 3). In
one case, increase of the both TP-positive spindle cells and
dendritic cells was recognized (case 6 in table 3). In pleo-
morphic lymphomas and anaplastic large cell lymphomas,
increase with or without mesh-like reticular distribution of
TP-positive spindle or dendritic cells was recognized.

Nine of 10 extranodal pT-MLs were of the skin. The
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FIGURE 4, Immunohistochemistry of anti-thymidine phosphorylase antibody in B-cell malignant lymphomas

a) TP-positive lymphoid cells in immunocytoma (IC). b) TP-positive lymphoid cells in centroblastic lymphoma (CB).
of TP-positive dendritic cells showing obviously nuclear and weakly cytoplasmic stain of TP in one case of CB.

c) Increase
d) TP-positive epithelioid

cells associating lymphocytes in cytoplasm in MALT type lymphoma. e) Clustering of TP-positive spindle cells around blood vessels and
in the surrounding area of residual lymph follicle in one case of IC. f) High power view of the ¢) figure.

epidermal squamous cells showed various TP-positive stains
as shown in Fig. 3. Among lymphoma cells there were in-
creased TP-positive dendritic cells (Fig. 3). In three cases,
including one case of the lung, lymphoma cells were positive
for TP (Fig. 3c, case 24 in table 4). Cytoplasmic TP was seen
in more lymphoma cells than intranuclear TP in two cases of
the skin, whereas intranuclear TP was seen in many
lymphoma cells in the case of the lung (case 30 in table 4).

TP-positive cells in B-cell lymphomas

In most cases of B-MLs there were a small number of TP-
positive lymphoid cells other than lymphoma cells (Fig, 4a
and b).

In one case of mucosa-associated lymphatic tissue
(MALT) type the glandular epithelial cells in
lymphoepithelial lesion were positive for TP. In the same
case of MALT type there was TP-positive epithelioid cells
having lymphocytes in cytoplasm (Fig. 4d). In one case of
centroblastic lymphoma, TP-positive dendritic cells in-
creased among lymphoma cells but did not show mesh-like
reticular distribution Fig. 4c). In one case of MALT type and
in one case of immunocytoma, clusters of TP-positive
spindle cells were noted around blood vessels (Fig. 4¢ and f)
and in the surrounding area of the residual lymph follicle.
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FIGURE 5, Immunohistochemistry of anti-thymidine phosphorylase antibody in Hodgkin's disease (HD) A
a) TP-positive lymphoid cells in HD mixed cellularity (MC). b) Mesh-like reticular distribution of TP-positive dendritic cells in HD

lymphocytic depletion (LD)

Table 6, Thymidine phosphorylase positive cells in Hodgkin's disease

ML cell Lymphoid cell Spindle cell Dendritic cell Endothelial cell

® N c N C N € N D C N D
1,HD LP = - ] s = = - - = = " -
2, - = - ++ - + - - = = - -
3,HD NS - - - < - + - s 5 - - -
4, HD MC - = - ++ - - - - = = = =
5, - - - + - + - - - - - -
6, - - - - - - +/- + + - - -
7, = = - - - - ++ ++ mesh . - -
8, - - - - - e ++ ++ mesh - - -
9,HD LD - = - - - - ++  ++ mesh 2 = .
10, = = 2 - - - ++ ++ mesh & - -

ML cell: Lymphoma cell. Lymphoid cell: Lymphoid cells other than lymphoma cells, corresponding lymphoid dendritic cells (LDC).

Spindle cell: Intermediate form of veiled cell (VC) to interdigitating dendritic cell (IDC).

Dendritic cell: Dendritic cell (DC) and IDC.

Endothelial cell: Endothelial cells in high endothelial vessels C: Cells with thymidine-phosphorylase cytoplasmic stain  N: Cells with

thymidine-phosphorylase nuclear stain
Number of TP positive cells

-: No positive cells, +/-: A few positive cells, +: Some positive cels, ++: Many positive cells
D in Dendritic cell: Number of Dendritic cells and distribution pattern of TP-positive cells, cluster: Clustering of dendritic cells including

epithelioid cells. mesh: Mesh-like reticular distribution.

D in Endothelial cell: Number of high endothelial vessels according to the grading presented above.

TP-positive cells in Hodgkin's disease

In 10 cases of HD, TP-positive Reed-Sternberg cells and
Hodgkin cells were not seen, whereas either TP-positive lym-
phoid cells (Fig. 5a) or TP-positive dendritic cells (Fig. 5b)
were recognized. The TP-positive dendritic cells showed
mesh-like reticular distribution in two cases of HD mixed cel-
lularity and in two cases of HD lymphocytic depletion (Fig.
5b).

HTLV-1 Tax in TP-positive and -negative lymphoma
cells

In 15 cases of pT-ML comprising 14 cases of ATLL and
one case of HTLV-1 negative pT-ML the three extranodal
pT-MLs, of which lymphoma cells were positive for TP (in

Table 4, Fig. 6a), were of ATLL (Table 7).

In the three TP-positive ATLL, lymphoma showed cyto-
plasmic granular stain of the modified ImmunoMax of anti-
Tax MoAb (Fig. 6b).

Discussion

This study detected TP by means of Elite ABC method so
that it is unknown whether physiological expression of TP
could be visualized by the Elite ABC method (Mcnicol &
Richmond, 1998). For example, epidermal squamous cells
indicated various staining pattern in three lesions in Fig. 3,
whereas epidermal squamous cells revealing high expression
of TP were thought to be important for total body thymidine
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Figure 6, Immunohistochemistry of anti-thymidine phosphorylase and modified ImmunoMax of anti- HTLV-1 Tax antibody, WATI\./I-L
a) TP-positive lymphoma cells in the skin in the case different from the case presented in Fig. 3c.  b) The lymphoma cells indicated
expression of HTLV-1 Tax deyecyed by the modified InmunoMax employing WATM-1.

Table 7, Relation between expression of thymidine phosphorylase and HTLV-1 Tax

Case Expression of TP PCR for modified ImmunoMax

in lymphoma cells HTLV-1proviral DNA of HTLV-1 Tax

1, Pleo, M/L not-expressed not-amplified o
2, ALCL expressed amplified +/-
3, Pleo, L expressed amplified +
4, ALCL expressed amplified +
5, ALCL not-expressed amplified -
6, Pleo, S not-expressed amplified +/-
7, Pleo, M/L not-expressed amplified +/-
8, Pleo, L not-expressed amplified +/-
9, AILD type not-expressed amplified +
10, ALCL not-expressed amplified +
11, ALCL not-expressed amplified +
12, ALCL not-expressed amplified +
13, AILD type not-expressed amplified ++
14, Pleo, M/L not-expressed amplified ++
15, Pleo, L not-expressed amplified ++

TP: Thymidine phosphorylase. PCR: Polymerase chain reaction.
amplified: Amplified DNA of the expected 159bp length

not-amplified: DAN of the expected 159bp length was not amplified.

The degree in the detected expression of HTLV-1 Tax; -: No stain, +/-: Weakly positive many lymphoma cells, +: Positive many lymphoma

cells, ++: Strongly positive many lymphoma cells

homeostasis (Fox et al, 1995). It meant the possibility to
detect overexpression of TP that no lymphoma cells were
positive for TP in B-MLs in this study whereas the activity of
TP was reported in peripheral B-cells and in B-cell cell lines
(Strivastava et al, 1983: Vezzoni et al, 1984). At least, the
expression of TP detected by the immunohistochemistry
should be evaluated as overexpression.

It was suggested that the expression of TP in nucleus
might modulate the pool for DNA synthesis whereas the ex-
pression of TP in cytoplasm would control other effects of TP
(Foxetal, 1995). Although it was reported that macrophages
had strong expression of TP (Fox et al, 1995), this study
showed that the macrophages were dendritic cells. In these
days dendritic cells are divided in T-cell and B-cell associ-

ated dendritic cells, different from monocyte-macrophage
system cells revealing phagocytosis, according to Madeda
and Imai (1998). The T-cell associated dendritic cells are
lymphoid dendritic cell (LDC) in secondary lymphatic tissue,
Langerhans cell (LC) in the skin, veiled cell (VC) in lymph
vessels, interdigitating cell (IDC) in thymus and lymph node,
and dendritic cell (DC) in general organs and in peripheral
blood. The B-cell associated dendritic cells comprise folli-
cular dendritic cell (FDC) and antigen transporting cell
(ATC). In this study, in pT-MLs and in HD (Tables 3 and 6)
increased dendritic cells revealing expression of TP in
nucleus and cytoplasm form mesh-like reticular work in the
background of lymphoma cell proliferation (Fig. 2), whereas
spindle cells (Fig. 2e, case 16 in table 3) and most TP-positive
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lymphoid cells showed dominantly the expression of TP in
nuclei. In most of the B-MLs TP-positive lymphoid cells
were seen (Fig. 4a and b). In a small number of cells there
were TP-positive dendritic cells revealing dominantly
nuclear stain of TP among B-ML cells (Fig. 4c). According
to the nomenclature of dendritic cells mentioned above, TP-
positive lymphoid cells were of LDC. The TP-positive
spindle cells were thought to be intermediate form between
VC and IDC or DC. The TP-positive cells other than TP-
positive lymphoma cells could be categories in T-cell and B-
cell associated dendritic cells. Then, it was suggested in this
study that TP is a good marker of T-cell-associated dendritic
cells in lymphoma tissue. Because progenitor of dendritic
cell is thought to differentiate to LDC, VC and IDC under
GM-CSF and the other cytokines (Asahina & Tamaki, 1998:
Takahashi, 1998), increase and mesh-like reticular work of
IDC revealing strong TP stain in dendritic cytoplasm in nodal
pT-ML suggested that the cytoplasmic TP might effects on
development of dendritic processes of IDC, as TP/PD-ECGF/
Gliostain elongates axon of nerve cells. It was unknown
whether the TP-positive dendritic cells in one case of B-ML
(Fig. 4c) were of FDC or IDC in the T-cell rich background.
Further examination about DC in B-cell lymphomas should
be necessary to say about TP-positivity in FDC. The well
development of IDC with TP expression would be induced by
cytokines (Eda et al, 1993: Takebayashi et al, 1995) produced
by pT-ML cells. The TP-positive epithelioid cells in a
MALT type B-ML (Fig. 4c) may have functions concerning
local immunity, because the cell appeared to have lympho-
cytes in cytoplasm. The increased TP might have effects on
a dendritic cell to differentiate to an epithelioid cells.
TP-positive lymphoma cells (Fig. 3c and 6a) were seen
only in extranodal ATLL (Tables 4 and 6). As for the origin
of TP-positive ATLL cells, there would be the following pos-
sibilities, because the activity of TP was reported to be low in
peripheral T cells and deficient in T-cell lines (Strivastava et
al, 1983). Peripheral T-cells and the cells having high activ-
ity of TP, such as B-cells (Strivastava et al, 1983), myeloid
cells (Strivastava et al, 1983) and dendritic cells (Fox et al,
1995), might share a bipotential progenitor, as CD5+ mac-
rophages and B-cells may share a bipotential progenitor in
vivo in mice (Takahashi et al, 1998). ATLL cell would origi-
nate in cell fusion of a peripheral T-cell with HTLV-1 provi-
ral DNA integration and the cells having high activity of TP
under the additional viral infection as superimposed infection
of Epstein-Barr virus (EBV) in ATLL (Uemura & Tokunaga,
1994). TP might be activated in ATLL cells under HTLV-1
Tax (Yoshida & Fujisawa, 1992) or genetic abnormality un-
der HTLV-1 infection. = Abnormal peripheral T-cell with
phenotype of dendritic cells may appear in the cytokine-rich
microenviroment induced by HTLV-1 infection (Yoshida &
Fujisawa, 1992). Although the latter two possibilities would
be denied because of no nodal TP-positive ATLL, long sur-
vival time more than 4 years in the two cases of TP-positive
ATLL in the skin suggested the possibility that does not oc-
cur in the usual ATLL revealing a quite short survival. Fur-
thermore, aberrant expression of monocyte/macrophage phe-

notype was reported in ATLL cell line and in the human T-
cell line immortalized by HTLV-1 (Jeon et al, 1994), al-
though its mechanism was not clarified. Each possibility of
expression of TP in ATLL cells could not be denied. Al-
though the origin of TP-positive ATLL cells was unknown, at
least, the expression of TP in ATLL cells in the skin was
thought to be a favorable feature in ATLL because of the long
survival of the patients. TP-positive ATLL may be a unique
subtype in the smoldering and chronic type of ATLL
(Yakatsuki et al, 1992).

Consequently, this study showed that expression of TP
is the marker of dendritic cells in malignant lymphoma tissue.
Overexpressed TP in IDC may elongate dendritic processes
in pT-ML and might IDC form a mesh-like reticular work.
There were three cases of TP-positive ATLL in extranodal
pT-MLs. In ATLL in the skin the overexpression of TP
might be a favorable feature.
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