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Lack of the Latent Transforming Growth Factor ÃŸBinding Protein in Malignant,
but not Benign Prostatic Tissue1
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ABSTRACT

Transforming growth factor ÃŸ(TGF-ÃŸ)is a family of proteins which act

as a potent growth inhibitor for most cell types including epithelial cells.
TGF-ÃŸ is synthesized as latent high molecular weight complexes, com
posed of TGF-ÃŸ,the NHi-terminal part of the TGF-ÃŸprecursor and the
third molecule, the latent TGF-ÃŸbinding protein (LTBP). We here ascer
tain that TGF-ÃŸis expressed in human prostatic cancer tissue as Â»ellas

in cystectomized prostatic tissue and in materials from transurethral re
sections with benign prostatic hyperplasia. analyzed by immunohis-
tochemistry. TGF-ÃŸis observed in both epithelial cells and stromal cells.
No significant correlation was obtained between TGF-ÃŸ expression in
tumor cells and their degree of differentiation. However, analysis by im-

munohistochemistry using antibodies against LTBP revealed that speci
mens from histopathologically verified human prostatic cancer are mostly
negative for this molecule, although it is expressed in cystectomized pro-

static and benign prostatic hyperplasia tissues. These results indicate that
in cystectomized prostatic and benign prostatic hyperplasia tissues,
TGF-ÃŸmay be produced in a complex associated with LTBP; whereas in
prostatic carcinoma, TGF-ÃŸis produced without associating with LTBP.
The biological significance of the production of TGF-ÃŸin relation to LTBP

and the possible association with prognosis are discussed.

INTRODUCTION

Cancer of the prostate is one of the most common cancers in men
over 50 years of age. with the median age of incidence of 70 years.
The etiology of prostate cancer is not defined. It is thought to be
multifactorial. including genetic, hormonal, dietary, and environmen
tal causes. Despite decades of experience with different treatment
modalities such as radical prostatectomy, radiation therapy, and ex
pectance, there are still controversies relating to patient selection
criteria and choice of treatment for localized disease.

Between 30 and 40% of the patients with prostatic cancer are
diagnosed with disseminated disease. About 80% of these dissemi
nated prostatic carcinomas respond to hormonal manipulation, i.e.,
orchiectomy or estrogen treatment.

Much must be learned about the biology of prostatic cancer in order
to obtain better criteria for therapy selection. This is a malignant tumor
expressing a multitude of hormones and growth factors ( 1), and an
increased knowledge about their biological function is likely to also
improve treatment strategies for the disease.

One growth factor that has attracted interest recently is TGF-ÃŸ.2

TGF-ÃŸis a family of proteins which represent multifunctional regu

lators of tissue morphogenesis and cellular differentiation and prolif
eration (2, 3). TGF-ÃŸexists in several different isoforms with a high

degree of homology. In human tissues and cells, three isoforms, i.e..
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TGF-ÃŸ,. -ÃŸ;,,and -ÃŸ,.have been identified (4. 5). They are synthe

sized as precursors that undergo dimerization and proteolytic cleavage
to produce biologically active polypeptides consisting of 112 amino
acids.

TGF-ÃŸsare secreted from producer cells as latent high molecular
weight complexes. The latent TGF-ÃŸscan be activated by acidifica

tion or various enzymatic treatments: however, the physiological pro
cesses by which the latent TGF-ÃŸis activated are not fully understood
(6). The latent complex of TGF-ÃŸ, in human platelets (7. 8) is com
posed of three components: i.e.. the mature TGF-ÃŸ, which is a Mr
25.000 disulfide-bonded dimer. the NH2-terminal remnant of the
TGF-ÃŸi precursor, and the LTBP. The latent TGF-ÃŸ,complex without
LTBP was also observed in the cells expressing recombinant TGF-ÃŸ,

precursor (9). as well as some cultured cells (10. 11). In this form.
TGF-ÃŸ, is associated only with the NFN-terminal remnant of the
TGF-ÃŸ, precursor, indicating that the NH^-terminal remnant of the
TGF-ÃŸ| precursor is sufficient for the latency of TGF-ÃŸ,. LTBP has

been cloned from human foreskin fibroblasts (12) showing that the
protein has a unique structure of 1394 amino acids, with certain
structural homology recently identified protein as fibrillin (13). LTBP
is not necessary for the latency ot TGF-ÃŸ,: its function in the latent
TGF-ÃŸcomplex is still not fully determined. In a human erythroleu-
kemia cell line. TGF-ÃŸ,was secreted rapidly when it was associated

with LTBP, whereas it remained inside the cells and secreted very
slowly when it was not associated with LTBP. Thus. LTBP may be an
important molecule in the secretion of TGF-ÃŸ,( 14).

TGF-ÃŸshave been detected in a variety of nonmalignant and ma

lignant cells with different histological origins from different species
(2). TGF-ÃŸ2has been found to be expressed in human, prostatic

cancer cells (15, 16) as well as in the rat ventral prostate (17). Since
TGF-ÃŸis a potent growth inhibitor for many epithelial cells, it is
possible that TGF-ÃŸplays a role for growth and differentiation of

normal and transformed prostatic cells. In this paper we compared the
expression of TGF-ÃŸand LTBP in specimens from patients with

prostatic cancer. BPH. and prostatic tissue from cystectomi/ed
patients. We investigated the possibility that the growth-regulatory
mechanisms via TGF-ÃŸcould be involved in the development of

prostatic cancer.

MATERIALS AND METHODS

Tissue Specimens. Tissue specimens of TUR troni 124 patients were ob
tained before therapy. The grade of malignancy was histopathologically eval
uated according to Mostofi's classification system (18) and the distribution of

differentiation was 30 well-. 64 moderately, and 30 poorly differentiated can

cers; most of the specimens also contained benign hyperplastic epithelial cells.
Ten patients with urinary obstruction problems were subjected lo TUR.

These specimens contained histopathologically verified benign prostatic hy
perplasia and no cancer cells. Prostatic tissue was also obtained from 10
cystectomi/ed patients with urinary bladder cancer. These specimens contained
only hyperplasia. All specimens were fixed in formalin and paraffin embedded.

Peptide Synthesis. Peptide synthesis was performed using ico-butoxycar-

bonyl chemistry with an automated peptide synthesizer (Model 430A; Applied
Biosystems. Foster City. Ã‡A).A synthetic peptide corresponding to the mature
TGF-ÃŸ, sequence of amino acid residue 78-109 (ÃŸ,:78-109) CVPQAL-

EPLP1VYYVGRKPKVEQLSNMIVRSC. which was shown to be effective in
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raising antibodies to TGF-ÃŸ,(19). was synthesized. In this region the molecule
is homologous to TGF-ÃŸ:and TGF-ÃŸ,with an exchange of 4-6 amino acids

(5).
Antisera. Polyclonal antibodies to TGF-ÃŸ,(Ab 57-1) and LTBP (Ab 39)

were raised in rabbits. The TGF-ÃŸ,synthetic peptide was coupled to keyhole
limpet hemocyanin using a 14-h incubation at 4Â°Cin O.I Macetate buffer. pH
5. with 20 mg/ml yV-ethyU/V'-LVtrimethylaminopropyDcarbodiimide hydro-

chloride using 1.4 mg of peptide/mg of keyhole limpet hemocyanin. After
dialysis. 250 Â¿Â¿Iof a solution containing 0.6-1.2 mg of the peptide were mixed
with 250 /J.Iof Freund's complete adjuvant and injected intradermally in male

New Zealand rabbits. The rabbits were given booster doses every second week.
Preimmune sera were saved for control experiments (20). Production of the
specific antiserum was tested by immunoblotting (see below) and immuno-

precipitation using Chinese hamster ovary cells producing recombinant
TGF-ÃŸi (not shown). Antiserum to the LTBP purified from human platelets. Ab

39, was produced as a polyclonal serum in a rabbit as described previously

(12).
Affinity purification of the TGF-ÃŸ,antiserum was performed using a col

umn of 25 mg of the peptide ÃŸ,:78-109 immobili/ed in 2.5 ml of CNBr-
activated Sepharose CL-4B (Pharmacia. Uppsala. Sweden). Six ml of antise-
rum raised against ÃŸ,:78-109 (Ab 57-1) were added to the column. After a

washing with 25 ml of PBS the specific antibodies were eluted with 6 ml of 0.1
Mcitrate buffer. pH 3.0. The eluate was neutralized by adding 1.5 ml of I MTris
base containing 0.1% BSA (Sigma). The final protein concentration was 110

fig/ml.
Immunoblotting. Immunoblotting was performed as described previously

with a slight modification (21 ). TGF-ÃŸ,and -ÃŸ2were purchased from R & D
Systems. Inc.. Minneapolis. MN. and TGF-ÃŸ, was provided by Drs. M. B.
Sporn and A. B. Roberts. Ten ng of TGF-ÃŸ,were applied to a 15% polyacryl-

amide gel in the presence and the absence of 10 n\i dithiothreitol. Samples on
the gel was electrophoretically transferred to nitrocellulose sheets and incu
bated with a 1:50 dilution of the affinity-purified antibody in the presence and
the absence of I /j.g of the peptide ÃŸ,:78-109 per 1 fil of the antibody. The
immunoreaction was visualised by incubating the sheets with I2jl-tabeled

protein A (Amersham. United Kingdom). To determine wheter formalin-treated
TGF-ÃŸi and -ÃŸ,would react with our antiserum (antiserum 57-1). TGF-ÃŸ,.

-ÃŸi,and -ÃŸ<were run on sodium dodecyl sulfate-gel electrophoresis and
transferred to a nitrocellulose filter. The filter was incubated with 3.79Ã•-for

malin in PBS at room temperature for 1 h. washed extensively with PBS. and
hybridized with the antiserum 57-1.

Immunohistochemistry. The tissue specimens from TUR operation and
the prostatic gland from the cystectomized patients were fixed in 4% buffered
formaldehyde, dehydrated in graded alcohols, i.e.. 2 times 70%. 2 times 95%.
2 times 100%. and 2 times xylol. and finally embedded in paraffin. The
specimens were sectioned and thereafter deparaffinated in xylol. rehydrated in
graded alcohols, and subjected to immunohistochemistry using an indirect
immunoperoxidase method (22). Endogenous peroxidase activity was blocked
by 0.3% HiCK in PBS buffer. pH 7.4. for 15 min. The sections were incubated
with 2% BSA in PBS buffer for 10 min to eliminate nonspecific staining. The
excess solution was blotted from the sections and incubation with the primary
antiserum diluted in PBS buffer was performed for 1 h. The LTBP and TGF-ÃŸ,
rabbit polyclonal sera were diluted 1:40 and the affinity-purified TGF-ÃŸ,

antibody were diluted 1:5. The slides were washed in PBS buffer for IO min
and incubated with the secondary antibody, swine anti-rabbit IgG (Dakopatts.

Hagersten. Sweden) diluted 1:4() for 30 min. The sections were washed in PBS
buffer for 10 min and incubation with a peroxidase-antiperoxidase reagent
(soluble complexes of horseradish peroxidase and rabbit anti-horseradish per

oxidase. obtained from Dakopatts). diluted i :8() for 30 min was performed. The
slides were washed in PBS buffer and development was made in 3-amino-9-
ethylcarbazole (Merck) substrate solution for 10-15 min. followed by washing

in tap water, and finally counterstained with hematoxylin and mounted in
glycerol-gelatin. In the negative control the primary antibody was exchanged

with the rabbit preimmune serum or 1% bovine serum albumin in PBS buffer.
The specificity of the LTBP antiserum was tested by incubation with 0.5 fig

of LTBP protein per 1 /id of antiserum at 4Â°Cfor 16 h. After incubation, the

solution was applied to the tissue specimens as primary antibody and immuno-

staining was performed as described above.
The specificity control for the affinity-purified TGF-ÃŸ,antibody was per

formed as follows. The affinity-purified antibody was added to a peptide

(ÃŸ,:78-109) column and the now-through material was used as a negative

control of primary antibody. As a positive control the same amounts of the
affinity-purified antibody was added to a column coupled with an irrelevant
peptide and the flow-through material was tested as a primary antibody. The

eluates from the respective columns were examined for the immunoreactivity.
Immunostaining of PAP. The TUR specimens were immunostained with

respect to PAP. Rabbit anti-PAP antibody (Dakopatts) diluted 1:800 in PBS was

used as primary antibody. Incubation with the second antibody and the per
oxidase-antiperoxidase reagent and development were performed as described

above. In the negative control 1% BSA in PBS buffer was used instead of the
anti-PAP antibody.

RESULTS

Characterization of the TGF-ÃŸAntibody. The specificity of the
affinity-purified antibody was demonstrated by immunoblotting. Al
though the antibody was raised against the TGF-ÃŸ,peptide which is
80-857r homologous to TGF-ÃŸ;and -ÃŸ,.the antibody detected only
TGF-ÃŸ,under nonreduced conditions but recognized also TGF-ÃŸ2and
-ÃŸ,under reduced conditions (Fig. 1Â«).When the antibody was in
cubated with the peptide ÃŸ,:78-109before being applied to the filter no

specific band was observed, demonstrating the specificity of the an
tibody (Fig. I/;). The results from the nitrocellulose sheets incubated
with formalin showed that only TGF-ÃŸ,were detected by the antise-
rum (antiserum 57-1) under nonreduced conditions, indicating that

formalin did not affect the specificity of the antibodies. Therefore, we
conclude that the protein in the formalin-fixed tissues stained positive
in the immunohistochemistry was only TGF-ÃŸ,.and not -ÃŸ2and -ÃŸ,.

Specificity of the TGF-ÃŸ,Antibody in Immunohistochemistry.
The specificity of the TGF-ÃŸ,antibody was confirmed as follows. The
flow-through of the ÃŸ,:78-109 peptide-coupled column after loading
of the affinity-purified antibody did not yield any immunoreaction.

1a TGF ÃŸ1 ÃŸ2 B3

M.

x 10
.-3

1b

DTP + -

92 _
69 -
46 "

30 -

14 -

Peptide

DTT

x10
.-3
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Fig. I. a. immunoblotting using an antibody raised against TGF-ÃŸ,.TGF-ÃŸi,-ÃŸi.and
-03 (10 ng each) were applied to a polyacrylamide gel under reduced and nonreduced
conditions. TGF-ÃŸ,was recognized only under nonreduced conditions while TGF-ÃŸi,-ÃŸ:
and -ÃŸiwere recognized under reduced conditions Uimm-.v). b. immunohlotiing using
antiserum against TGF-ÃŸ,. The antiserum detected TGF-ÃŸ, under reducing and nonre-
ducing conditions (iimm-.vt.The antiserum was raised against a synthetic peptide corre
sponding to the TGF-ÃŸ,sequence 78-109 (ÃŸ,:78-109).The bands were not detected when
the antiserum was incubated with the peptide ÃŸ,:78-l()9. DTT. dithiothreitol.
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whereas the corresponding solution obtained from a column coupled
with an irrelevant peptide gave the immunoreaction on a sequential
slide from the same specimen. In a separate set of experiments, we
used the antiserum which was not affinity purified. The immunostain-
ing pattern obtained was identical to that seen when the affinity-

purified antibody was used.
Expression of TGF-ÃŸ, in Prostatic Tissues. The results of the

immunostaining with the anti-TGF-ÃŸ, antiserum are summarized in

Fig. 2. Both epithelial cells and stromal cells expressed the antigen.
However, there was a wide variation between the specimens with an
epithelial staining ranging from strongly positive to negative. A sim
ilar variation was also seen in stromal cells. The correlation between
TGF-ÃŸi expressions in epithelial and stromal cells was high: 80% of

the specimens were found with positive epithelial cells and positive
stromal cells. No difference was seen in TGF-ÃŸ, expression when

compared to grade of malignancy. The stromal cells expressed
TGF-ÃŸiwith a strong to moderate intensity in 70% of the specimens.

Close to 80% of the specimens expressed the factor in the malignant
epithelia. Hyperplastic epithelial cells in the specimens expressed
weak immunoreaetivity for TGF-ÃŸ,with no distinction in the differ
entiation grade of the tissue specimens. The results from immun-

ostainings of a moderately differentiated specimen are shown in Fig.
3Â«.

The TGF-ÃŸi positivity is only 40<7rin stromal cells from cystecto-

mized prostatic tissue and is also weak in contrast to stromal cells
from noncancerous prostatic TUR specimens which is strongly posi
tive (Fig. 2). The positivity in the epithelial cells in both TUR and
cystectomized tissue is weak to moderate with no major difference in
the staining pattern. Epithelial cells in TUR specimens are mostly
hyperplastic as are some of the cystectomized prostatic epithelia. Fig.
3/7 shows a prostatic hyperplastic section immunostained with the
TGF-ÃŸi antibody.

Expression of LTBPin Prostatic Tissues. No positive immunore
action occured when the LTBP antiserum was incubated with the
LTBP protein before being applied to the specimens, demonstrating
the specificity of the antiserum. The results from the immunostaining
of 78 patients with the anti-LTBP antiserum are shown in Fig. 4. The

expression of LTBP in cancer specimens is weak: only 5% of the
specimens express the protein in epithelial cells. In stromal cells only
12% are positive in the immunostaining. and in hyperplastic cells only
5% are positive. In Fig. 5Â«,a well-differentiated prostatic cancer

specimen immunostained with respect to LTBP is shown.
In TUR specimens without cancer cells, both epithelial cells and

stromal cells are positive with a weak to moderate staining intensity.

32?a Â»

-TGF-ÃŸ expression - Intensity â€”¿�

Cystect.
prostate

Fig. 2. Production of TGF-ÃŸi in prostatic cancer. TUR. and cystectomized prostate
specimens. The immunohistochemical results are presented according to differentiation
grade: a total of 30 patients with well-differentiated. 64 patients with moderately differ
entiated, and 29 patients with poorly differentiated prostatic carcinoma were analyzed. All
specimens did not contain epithelia! cancer cells and BPH. Only 52 of the specimens were
analyzed for expression of TGF-ÃŸiin BPH. Notice the difference in expression in stromal
cells. + + +, ++ and + , intensity of the immunostaining (strong, moderate, and weak,
respectively). 0. no positive immunostaining reaction.

Fig. 3. a. TGF-ÃŸimmunostaining of a TUR specimen from a patient with a moderately
differentiated prostatic carcinoma. The epithelial cells are strongly positive (arrow + + + )
for TGF-ÃŸ.Arrows at 0 and + . negative and weak staining, respectively, b. a TUR
specimen containing benign hyperplasia immunostained for the expression of TGF-ÃŸis
weak in epithelial cells and moderate in stromal cells. The tissue specimens were coun-
terstained with hematoxylin. x 4(K).

40 -

I 20-

- LTBP-expression - -Intensity â€”¿�

- I I'8- 5 Ãˆ

Poorly diff. Moderately diff. Welldiff. TUR with Cystect.
cancer cancer cancer no cancer prostate

Fig. 4. LTBP production in 78 prostatic cancer specimens consisting of 19 well-
differentiated. 37 moderately differentiated, and 22 poorly differentiated cancer speci
mens. Furthermore ten TUR specimens with no cancer and ten cystectomized prostatic
tissue were also analyzed. The epithelial, stromal, and BPH positivity is divided into
separate groups. + + +. + + . and + , intensity of the immunostaining (strong, moderate,
and weak, respectively). 0. no positive immunostaining reaction.

The epithelial cells are positivly stained in 7 of 10 sections in contrast
to stromal cells which are positive in all specimens. In all sections
with cystectomized prostatic tissue the epithelial cells and stromal
cells stained positive with varying intensity from weak to strong. The
expression of LTBP in cystectomized prostatic tissue is stronger than
in the TUR specimens (see Fig. 4). Fig. 5h shows a representative
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Fig. 5. a, immunohistochemical staining for the expression of LTBP in well-differen

tiated proslalic tissue showing negative immunoreaction in epithelial cells and in stremai
cells, b. benign prostatic hyperplasia from a cystectomized patient, with a strong expres
sion of LTBP in epithelial cells. The specimens were counterstained v,ith hemaloxylin. X
400.

- PAP-expression Intensity .

Poorly diff. cancer Moderately diff. cancer Well diff. cancer

Fig. 6. PAP expression in epithelial cancer cells, stromal cells, and BPH in 46 TUR
specimens from prostatic cancer patients. The results from the staining are presented
according to a differentiation grade consisting of 14 well-differentiated. 26 moderately
differentiated, and 6 p<xirly differentiated cancer specimens. + + +. ++ and +. intensity
of the immunostaining (strong, moderate, and weak, respectively). 0, no positive immuno-

staining reaction.

section from a cystectomized prostatic tissue immunostained with the
LTBP antiserum. The expression of LTBP in benign and malignant
prostatic tissue does not correlate with TGF-ÃŸ,expression.

Immunostaining with PAP Antibodies. In a separate set of ex
periments 46 TUR cancer specimens were immunostained for expres
sion of PAP. Fig. 6 shows the results from the analyzed material. All
cancer epithelial cells expressed PAP except for one poorly differen

tiated cancer, whereas the stromal cells are totally negative. The
intensity of the staining varies from strong to weak; the same pattern
is observed in the benign prostatic hyperplasia. No correlation was
found between PAP and TGF-ÃŸ, expression or between PAP and

LTBP expression.

DISCUSSION

TGF-ÃŸis known to be a potent growth inhibitor of most epithelial

cells in vitro, still very little is known about its intrinsic physiological
role as a possible endogenous negative mediator of cell growth in
vivo. Kyprianou and Isaacs (17) have demonstrated the specific bind
ing sites for TGF-ÃŸin the rat ventral prostate. The expression of the
TGF-ÃŸreceptor seems to be under negative androgenic regulation,
which has led to the suggestion that TGF-ÃŸparticipates in the mech
anism of activation of castration-induced death of androgen-depen-

dent epithelial cells in the rat ventral prostate (17).
Several cell lines derived from prostatic cancer have been shown to

produce and respond to TGF-ÃŸ.TGF-ÃŸ2has been detected in, and
isolated from, the human prostatic cancer cell line PC-3 ( 15). Schuur-
mans el al. (16) have shown in the human androgen-dependent pro-
static carcinoma cell line LNCaP that TGF-ÃŸdecreases its growth

response to epidermal growth factor.
The present study showed that TGF-ÃŸ,and LTBP are produced in

prostate tissue, but their production did not correlate with each other.
Both LTBP and TGF-ÃŸ, were observed in nonmalignant epithelial
cells and stromal cells, but only TGF-ÃŸ,could be seen in prostatic
cancer. The TGF-ÃŸ,antiserum used in the present study was raised

against a synthetic peptide corresponding to the amino acid sequence
that is similar among the three isoforms of mature human TGF-ÃŸs
with an exchange of 4-6 amino acids. However, analysis by immu-
noblotting suggested that the antibody reacts only with TGF-ÃŸ,under
nonreducing conditions. Whether TGF-ÃŸ2and -ÃŸ,are produced in

prostatic tissues remains to be investigated.
Stromal cells were positive for TGF-ÃŸ,in about 809ÃŒ-of the spec

imens, but no strict correlation between the epithelial and the stromal
cell positivity was observed. The presence of TGF-ÃŸin stromal cells

surrounding the cancer cells is of interest and is supported by previous
findings of the presence of TGF-ÃŸ,in nonmalignant tissues, such as

heart, pancreas, placenta, skin, uterus, and cartilage (23). The presence
of TGF-ÃŸiin surrounding stromal cells and extracellular matrix has
been interpreted as a role of TGF-ÃŸin controlling interactions be

tween surrounding mesenchymal and epithelial tissue. Such an inter
action could very well exist also in malignant tissues.

The biological significance of the expression of TGF-ÃŸ,in prostatic

carcinoma is still unknown. One intriguing question is whether the
production of TGF-ÃŸ,carries any prognostic association. It is tempt
ing to suggest that the expression of TGF-ÃŸ,has a physiological role

in normal growth control and a decreased expression might correlate
with a poor prognosis. However, no obvious correlation was found
between the staining intensity and differentiation grade, and further
studies should be performed to strengthen such a hypothesis. Prostate
epithelial cells, regardless of malignancy, were shown to express PAP.
The enzyme released from the cells provides acidic environment
which might promote the activation of the latent TGF-ÃŸ.Further

studies are needed to confirm this possibility.
An intriguing finding in the present study is that TGF-ÃŸ, is pro

duced in cystectomized prostatic tissue. BPH, and prostatic cancer
cells, whereas LTBP is seldom observed in prostatic cancer tissue,
particularly not so in tumor epithelial cells. LTBP is a unique molecule
composed of two different types of repeat sequences, i.e., epidermal
growth factor-like repeat and 8-cysteine repeat (12).
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It was recently reported that fibrillili, a protein responsible for the
Marian syndrome, has a structure resembling that of LTBP (13).
Fibrillin is an important substance in the extracellular matrix and its
inappropriate composition results in symptoms in the connective tis
sues which are observed in the Marfan syndrome. Analogously, it is
possible that LTBP is also a component in connective tissue and that
the latent TGF-ÃŸcomplex with LTBP may be related to a specific type

of connective tissue. Thus, LTBP might function as an anchor for
latent complex to target structure, where TGF-ÃŸbecomes activated
and binds its receptor. In contrast, TGF-ÃŸproduced by prostatic car

cinoma cells is not associated with LTBP.
Recent investigation of the biosynthesis of TGF-ÃŸ,revealed that in

the absence of LTBP, TGF-ÃŸ( is secreted very slowly and considerable
amounts of TGF-ÃŸ,remain inside the cells (14, 24). The latent TGF-ÃŸ

complex without LTBP may be transported to different locations other
than the above complex with LTBP which is produced by prostatic
tissue without cancer cells and BPH tissues. Study on the expression
of TGF-ÃŸand LTBP by immunoelectron microscopy (25) supported
this idea; normal mesenchymal cells produce the latent TGF-ÃŸ,-con-

taining LTBP, which is secreted from the cells. On the other hand,
TGF-ÃŸi without LTBP produced by gastric carcinoma cells is not

secreted and is found mainly in the cytoplasm. Another interesting
finding is that TGF-ÃŸin glioblastoma cell line, U1240 MG, occurs as
complexes associating with other molecule(s). which are immunolog-
ically distinct from LTBP (11). Whether TGF-ÃŸproduced by prostatic

cancer tissues is associated with such unidentified molecule(s) and
whether it may have functions in vivo different from those of LTBP
remain to be elucidated.

In conclusion, we have shown the production of TGF-ÃŸ,in pros

tatic tissue from cystectomized patients, BPH, and prostatic cancer
tissues. Only the prostatic tissue without cancer cells and BPH-de-
rived TGF-ÃŸ,might be associated with LTBP. Future studies will be
directed to identify the roles of TGF-ÃŸ, in prostatic tissues, particu
larly the in vivo action of TGF-ÃŸ,and LTBP in benign and malignant

prostatic tissues.
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