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METHODS OF CONTROLLING THE PROLIFERATION OF MACROPHAGES

The United States Government has a paid-up
license in this invention and the right in limited
circumstances to require the patent owner to license others
on reasonable terms as provided for by the terms of Grant -
No. Al120194 awarded by the United States Public Health

Service.

BACKGROUND OF THE INVENTION

The present invention generally relates to
controlling the proliferation of macrophages, and more
particularly to the stimulation or inhibition of macrophage
proliferation by modulating the amount or activity of TGF-8
in contact with such macrophages.

Macrophages originate from stem cells in the bone
marrow which, after differentiation to blood monocytes,
settle in various tissues as mature or differentiated
macrophages. The grouping of such differentiated
macrophages make up the mononuclear phagocyte system.
Macrophages are present throughout the connective tissue
and around the basement membrane of small blood vessels and
concentrate in various areas, for example, in the lung
(alveolar macrophages), liver (Kupffer cells), the lining
of spleen sinusoids and lymph node medullary sinuses to
filter off foreign material. Other tissues in which
macrophages accumulate include mesangial cells in the
kidney glomerulus, brain microglia and osteoclasts in bone.

Mature macrophages are known to combat various
microbes, including bacteria, viruses and protozoa, and
particularly those capable of living within the cells of
the host. The mononuclear phagocyte system operates as a
defensive mechanism to rid such foreign microbes as well as
other foreign particles. Macrophages contain lysosomes and
an oxidative microbicidal system that degrade the foreign
material.
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Macrophages are also important accessory cells
for presentation of antigens to T-cells. Antigens ingested
by macrophages do not become wholly degraded. As a result,
peptide fragments of such antigens appear on the cell
surface, where they can be recognized by antigen receptors
of T cells. This recognition further triggers the immune
response, including the endogenous production of antibodies
against the antigen.

Controlling the proliferation of macrophages
would therefore be useful in the prevention, suppression or
treatment of various pathologies, including for example,
infections caused by invasion of foreign microbes or
conditions relating to cancer-causing or other disease-
related antigens. For instance, stimulating macrophage
proliferation would be particularly useful in the case of
immunocompromised individuals. In a&dition, the rejection
of grafts may be reduced by inhibiting macrophage
proliferation.

Thus, a need exists for methods that can
stimulate or inhibit the proliferation of macrophages
depending on the desired immune response for a variety of
different circumstances. The present invention satisfies
this need and provides related advantages as well.

SUMMARY OF THE INVENTION

This invention provides a method for stimulating
or inhibiting the proliferation of differentiated
macrophages by modulating the amount or activity of TGF-B
in contact with said differentiated macrophages, as by
contact with an effective amount of M-CSF or GM-CSF and
TGF-8. The invention further provides a method for
treating an individual with a condition characterized by
the overabundance or 1lack of adequate differentiated
macrophages by modulating the amount or activity of TGF-8



WO 93/14782 PCT/US93/00998

3

- activity in macrophage-containing tissues of said
individual, as by contact with an effective amount of M-CSF
or GM-CSF and TGF-B,' or by contacting differentiated
macrophages with an agent, such as an antibody or decorin,

5 which suppresses the activity of TGF-8. Further, the
invention provides methods for stimulating proliferation of
immature macrophages by contact with TGF-~5.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows that TGF-B enhances bone marrow-
10 derived macrophages M-CSF dependent proliferation.

Figure 2 shows the different effects of TGF-B on
immature vs. committed macrophages.

Figure 3 shows the differential effect of TGF-B
on GM-CSF or IL-3-dependent proliferation.

15 Figure 4 shows that autocrine production of TGF-8
contributes to M-CSF or GM-CSF dependent proliferation.

DETAILED DESCRIPTION OF THE INVENTION

The present invention generally relates to

controlling the proliferation of macrophages in various

20 stages of differentiation. More specifically, macrophage

proliferation is stimulated or inhibited by modulating the

amount or activity of TGF-B in contact with the targeted
macrophages.

As used in reference to differentiated

25 macrophages herein, the terms "committed" and

"differentiated" are used interchangeably to mean mature

macrophages. Such mature macrophages generally reside in

. tissues upon differentiating and migrating from the bone
marrow, for example, peritoneal macrophages.
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"Immature" macrophages are not differentiated and -
usually do not migrate out of the bone marrow. Nonadherent
bone marrow derived macrophages ("BMM") are an example of

a type of immature macrophage.

The term "modulating" refers to adjusting or
adapting the amount or activity of TGF-B to a certain
proportion to achieve either inhibition or stimulation of

macrophages, depending on the intended use.

In both bone marrow and tissues, macrophages
proliferate in response to specific growth factors called
colony stimulating factors ("CSF"), which are described in
Metcalf, Blood 67:257 (1986). The autocrine production of
growth factors has been suggested as one of the mechanisms
responsible for the unregulated growth of hematopoietic
cells. Macrophages produce a number of growth mediators
that have a positive effect on proliferation, such as
macrophage colony stimulating factor ("M-CSF"),
granulocyte/macrophage colony stimulating factor ("GM-CSF")
and interleukin-3 ("IL-3") and produce other factors, such
as interferon a, that inhibit proliferation. Some factors
also stimulate the production of other factors. For
instance, M-CSF stimulates the production of tumor necrosis
factor, which in turn, stimulates the expression of M-CSF.

Transforming growth factor B ("TGF-8") 1is a
polypeptide which is expressed in various tissues and has
the unusual ability to both stimulate and inhibit the
proliferation of various cells in culture as described in
Massage, Annual Rev. Cell Biol., 6:597 (1990) and Moses et
al., Cell 63:245 (1990). This factor is produced by
macrophages, induces macrophage chemotaxis, and modulates
the production of cytokines such as IL-1 and tumor necrosis
factor. Finally, TGF-B is also able to upregulate its own
expression in macrophages.
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The results of various studies relating to the
effects of TGF-B on hematopoietic cell growth - and
differentiation indicate that TGF-B inhibits hematopoietic
progenitor cell growth. 1In particular, TGF-B was shown to
be a selective inhibitor of colony-stimulating factor-
driven growth of both murine and human hematopoietic
progenitor cells as. described in Ohta et él., Nature
329:539 (1987); Keller et al., J. Exp. Med. 168:737 (1988);
Keller et al., Blood 75:596 (1990); and Cashman et al.,
Blood 75:96 (1990). TGF-B was also shown to inhibit the

colony growth of multipotential hematopoietic progenitors,

while more committed progenitors were insensitive . as
reported in Agiletta et al., Exp. Hematol. 17:296 (1989);
Ottmann and Pelus, J. Immunol. 140:2661 (1988); and Lotem
and Sachs, Blood 76:1315 (1990).

In another study using the method of soft agar
colony formation, TGF-Bl was shown to be a selective
inhibitor of early hematopoiesis as reported in Ohta et
al., supra; Keller et al., supra; and Sing et al., Blood
72:1504 (1988). Specifically, TGF-B was found to be a
potent inhibitor of IL-3-induced bone marrow proliferation
and colony formation as reported in Keller et al., 1988
supra; Keller et al., 1990 supra; and Kishi et al.,
Leukemia 3:687 (1989). In other studies, TGF-B was shown
to have little or no effect on the proliferation and
differentiation of early hematopoietic progenitors induced
by G-CSF, M-CSF or erythropoietin. These studies are
described in Keller et al., supra; Sing, supra; Keller et
al., Blood 75:596 (1990); and Ottmann, supra. Finally, it
has been shown that TGF-B stimulated the growth of colony
forming unit granulocyte/macrophage ("CFU-GM") as reported
in Agiletta et al., supra and Ottmann et al., supra.
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Despite the research in this area, there was
little information on the role of TGF-8 on the
proliferation of macrophages until the present invention.
In studies relating to the present invention it was
demonstrated that the response to TGF-8 depends not only on
the state of cell maturation but also on the growth factor
present in the assay. TGF-8 enhanced the proliferative
activity of M-CSF and GM-CSF, but inhibited IL-3 induced
proliferation. For committed macrophages, TGF-B enhances
both M-CSF and GM-CSF dependent proliferation. In
contrast, for immature macrophages induced by a colony
stimulating factor, TGF-B inhibits proliferation. These
results indicate that, depending on the degree of
differentiation of macrophages, TGF-8 has a different
effect on proliferative activity.

Although not wishing to be limited to any
particular mechanism by which TGF-B stimulates or inhibits
cellular proliferation, the data obtained in this research
suggests that it could involve a mechanism of interaction
between specific growth factor pathways rather than a
general effect on proliferation. It has been proposed that
TGF-B acts as an indirect mitogen on aortic smooth muscle
cells by the autocrine production of platelet-derived
growth factor ("PDGF") in Battegay et al., Cell 63:515
(1990). However, this proposal probably cannot explain the
effect on macrophage proliferation because macrophage-
derived PDGF is secreted in the presence of a binding
protein that can inhibit its ability to bind to the PDGF
cell surface receptor as reported in Skimokado et al., Cell
43:277 (1985). This mechanism also does not explain why
TGF-S enhances M-CSF and GM-CSF but not IL-3-induced
proliferation in committed cells. Therefore, an
alternative mechanism may exist to explain the enhancing

effect of TGF-f on macrophage proliferation.

It has been shown that TGF-B blocks c-myc
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expression at the transcriptional level. 1In keratinocytes
c-myc expression is necessary for proliferation. It has
been suggested that TGF-8 mediated growth inhibition

involves the synthesis or modification of a protein that

interacts with a cis-acting element in the 5° requlatory
region of c-myc, resulting in the inhibition of
transcription of this gene. It is not known if this
mechanism is responsible for the inhibition of
proliferation of immature macrophages.

The present invention provides functional
evidence of the autocrine production of TGF-B, which then
contributes to macrophage proliferation when the
differentiated cells are treated with M-CSF or GM-CSF. It
has been reported that activated macrophages are able to
secrete TGF-B and, in turn, TGF-B is known to modulate the
production of cytokines or various growth factors
identified in Wahl et al, Proc. Natl. Acad. Sci. (USA),
84:5788 (1987); Chantry et al., J. Immunol. 142:4295
(1989); and McCartney-Francis et al., Growth Factors 4:27
(1990). In macrophages, TGF-8 has been shown to upregulate
its own expression. Thus, TGF-B has the ability to

activate its own expression and thereby increase its own

secretion. This auto-induction seems to be mediated by two
distinct regions in the promoter of the TGF-B gene and
probably involves the binding of AP-1 (Jun-Fos) as
described in Kim et al., Mol. Cell. Biol. 10:1492 (1990).

The results presented herein have therapeutic
relevance. Immature macrophages grow in the bone marrow,
where their proliferation could be controlled by various
factors. Monocytes released from the bone marrow migrate
to different tissues, where they differentiate into
macrophages and presumably into other related cell types.

In tissues, under the effect of M-CSF or GM-CSF,
macrophages then proliferate and probably respond to the
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autocrine production of TGF-B. An example of this latter
situation may be found in the formation of granulomas which
can be encountered in the course of certain inflammatory
responses. Each granuloma could be viewed as a small
spherical organ made of a variety of differentiated
macrophages whose function is to limit the expansion of and

allow the eventual destruction of intravascular bacteria.

It has been reported that TNF released from
macrophages in the microenvironment of developing
granulomas is involved in a process of autoamplification.
TNF and TGF-B acting in an autocrine or paracrine manner
may favor further macrophage accumulation and
differentiation in granulomas leading to bacterial
elimination. Therefore, depending on the localization and
degree of maturation, the production of TGF-8 by
macrophages could enhance or ‘decrease macrophage
production, thereby contributing to a normal immune
response.

The present invention accordingly provides
methods for stimulating or inhibiting the proliferation of
differentiated macrophages, comprising modulating the
amount or activity of TGF-B in contact with said
differentiated macrophages. In one embodiment, the methods
are used to stimulate proliferation of differentiated
macrophages induced by a colony stimulating factor ("CSF"),
such as M-CSF or GM-CSF, and later contacted with an
effective amount of TGF-8.

The present invention fﬁrther provides methods of
inhibiting the proliferation of differentiated macrophages
by contacting the macrophages with an agent that suppresses
the activity of TGF-8. 1In one embodiment, the agent can be
an antibody having specific reactivity with TGF-8 such that
the resulting complex prevents TGF-B8 from influencing the
growth of said macrophages. The antibodies can be
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prepared by any means known in the art, including antiserum
(i.e., polyclonal) production or hybridoma techniques for

producing monoclonal antibodies.

Other TGF-B suppressors include decorin or its
functional equivalent. As used herein, "decorin" refers to
a proteoglycan having substantially the structural
characteristics attributed to it in Krusius and Ruoslahti, .
Proc. Nat’l Acad. Sci. (USA) 83:7683 (1986), incorporated

herein by reference. Decorin, also known as PG-TI or PG-

40, is a small proteoglycan produced by fibroblasts. Its
core protein has a molecular weight of about 40,000
daltons. The molecule is known to carry a single
'glycosaminoglycan chain of a chondroifin sulfate/dermatan
sulfate type. The term "decorin" also refers both to the
native composition and to modification thereof that
substantially retain the functional characteristics of
native decorin. Decorin can be rendered glycosaminoglycan4
free by mutation or other means, such as by producing
recombinant decorin in cells incapable of attaching
glycosaminoglycan chains to a core protein.

Functional equivalents of decorin include

~modifications of decorin that retain its functional

characteristics and molecules that are homologous to
decorin, such as biglycan and fibromodulin, for example,
the addition of one or more side chains that do not
interfere with the functional activity of the decorin core
protein. '

Methods for treating an individual with a
condition characterized by the underexpression or
overexpression of differentiated macrophages are also
provided. Such methods are accomplished by modulating.the
amount or activity of TGF-B in tissues containing the
differentiated macrophages. For example, an effective
amount of the TGFS and a colony stimulating factor ("CSF")
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are administered to a patient to stimulate the .
proliferation of said macrophages. The CSF can be, for
example, M-CSF or GM-CSF.

These methods are particularly useful for
conditions characterized by the underexpression of
macrophages, for example, when an individual is
immunocompromised. Those skilled in the art can readily
determine other uses of the claimed methods in which the
stimulation of macrophages would be helpful. 1In addition,
one skilled in the art can readily determine an effective
amount of TGF-B or CSF that can be used to stimulate the
production of mature macrophages, as, for example, by

monitoring the effects in a bone marrow sample.

7 In a further embodiment, the present invention
relates to treatment methods useful for inhibiting the
proliferation of macrophages using, for -example, an agent
that suppresses the activity of TGF-8. These methods can
be used prevent or treat conditions characterized by an
overexpression of differentiated macrophages. Such agents
include, for example, anti-TGF-B antibodies, decorin and
its functional equivalents. One skilled in the art can
readily determine a therapeutically effective amount of
such suppressive agents.

The present invention also provides methods for
inhibiting or stimulating the proliferation of immature
macrophages. For inhibiting the proliferation of such
macrophages that have been induced to proliferate with a
CSF, an effective amount of TGF-B can be added to inhibit
the proliferation. One skilled in the art would be able to
determine an effective amount of TGF-B without undue
experimentation.

For stimulating the proliferation of immature
macrophages not induced to proliferate with a CSF, an
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effective amount of TGF-8 can be contacted with the
macrophages. The effective amount of TGF-B for use in
these methods can also be readily determined by those
skilled in the art without undue experimentation..

The following examples are intended to illustrate
but not limit the present invention.

EXAMPLE I
Preparation of Macrophages

Macrophages derived from bone marrow cultures
("BMM") were obtained as described in Celada et al., Eur.
J. Immunol. 19:1103 (1989), incorporated herein by
reference. Six week old DBA/2 mice (Jackson Labs., Bar
Harbor, ME) were killed by cervical dislocation, and both
femurs were dissected free of adherent tissue. The ends of
the bones were cut off and the marrow tissue eluted by
irrigation with PBS. The marrow plug was dispersed by
passing through a 25 gauge needle and the cells were
suspended by  vigorous pipetting and washed by
centrifugation. Cells (107) were cultured in plastic,
tissue culture dishes (150 mm) in 50 ml of DME media
containing 2 mM L-glutamine, 1 mM Na pyruvate, 50 U/ml
penicillin, 50 pug/ml streptomycin, 20% FCS and 30% L cell-
conditioned medium (DMEM supplemented with M-CSF (1200
U/ml) ("LCM"). The cell suspensions were incubated at 37°C
in a humidified 5% CO, atmosphere. After 48 hours of
incubation, nonadherent cells were collected and the
adherent cells were discarded. The non-adherent popuiation
was cultured in plastic, nontissue culture (150 mm) dishes.
After 7 days, macrophages were harvested with cold PBS.

Peritoneal elicited macrophages ("PEM") were
prepared as described previously in Celada et al., J. Exp.
Med. 160:55 (1984), incorporated herein by reference, by
lavage from mice that had been injected i.p. 3 days
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previously with 1.5 ml of 10% protease peptone (Difco
Laboratories, Detroit, MI). Macrophage monolayers were
prepared by seeding the PEM suspension into flat-bottom,
24-well tissue culture plates. The cells were allowed to
adhere for 2 hours at 37°C before the plates were .washed
rigorously to remove nonadherent cells.

EXAMPTE IT
Proliferation Assay

Cell proliferation was measured as previously
described in R.I. Freshney, Culture of Animal Cells. A
manual of Basi¢c Technique 2 ed., p. 227 (1987),
incorporated herein by reference, with minor modifications.
Cells were incubated for 24 hours in 24 well plates
(COSTAR, Cambridge, MA) in 1 ml of media with the indicated
growth factor. Media was aspirated and replaced by 0.2 ml
of media containing °*H-thymidine (1.0 pCi/ml). After 2
hours of incubation at 37°C media was removed and cells
were fixed in methanol. After 3 washes with 10%
trichloroacetic acid, cells were solubilized in 1% SDS and
0.3 M NaOH. Radioactivity was counted by liquid

scintillation. All samples were prepared in triplicate,

and the results were expressed as the mean * SD. In some

experiments, cells were trypsinized and counted using a
Coulter counter (ZM model, Hialeah, FL). Statistical
analyses were performed using the Student’s t-test.

EXAMPIE IIT
Growth Factors and Interleukins

Recombinant growth factors and interleukins were
provided as a gift from DNAX (Palo Alto, CA). 1In some
experiments LCM was used as a source of M-CSF. The amount
of M-CSF present in the LCM was determined using an M-CSF
standard obtained from DNAX (Palo Alto, California). The
growth activity of LCM could be blocked by a specific

w2
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antibody against M-CSF (Cetus Corp., Emeryville, CA).
Porcine platelet TGF-Bl was obtained from RFD Systems, Inc.
(Minneapolis, MN).

To determine the effect of TGF-B onrmaérophége
proliferation, different concentrations of TGF-8 (0.1 to 10
mg/ml) were added to murine bone marrow derived macrophages
("BMM") cultured in the presence of M-CSF for seven days.
Macrophages were washed and incubated at a concentration of
1 x 10° cells/ml in a 24-well plate. Thesé cells were grown
from bone marrow cultures in the presence of M-CSF in the
amounts indicated in Figure 1, which allowed macrophages to
proliferate (>99% are Macl positive), while the rest of the
bone marrow cells died. Each determination was made in
triplicate, and the points shown in Figure 1 represent the

mean.

In the absence of M-CSF, TGF~-3 did not
significantly enhance macrophage proliferation. As shown
in Fiqgure 1, when TGF-B was added to these differentiated
mdcrophages in the presence of recombinant M-CSF, thymidine
incorporation increased in a dose-dependent manner.
Amounts of TGF-8 over 10 ug/ml (up to 100 ng/ml) did not
significantly increase thymidine incorporation further.
When cells were counted in a parallel experiment, an
increase in cell number in cultures treated with TGF-B plus
M-CSF was seen when compared to cultures treated with M-CSF
alone. A significant difference was observed using 600 or
1200 U/ml of M~-CSF, when the controls were compared with
samples treated with 1 or 10 ng/ml of TGF-8 (p<0.01).
These data suggest that TGF-8 stimulates the M-CSF
dependent proliferation of BMM.

The effect of TGF-B on the proliferation of
macrophages at different stages of maturation was also
tested. Nonadherent macrophages were obtained after 3 days
in culture in the presence of M-CSF. After washing,
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nonadherent macrophages or elicited peritoneal macrophages
were incubated in the presence of 1200 U/ml of M-CSF, and
the amounts of TGF-B indicated in Figure 2. Each
determination was made in triplicate and the results are
expressed as the mean and 1 SD. A significant difference
was observed between the controls and the samples treated
with 1, 10 or 50 ng/ml of TGF-B (p<0.05 to p<0.01).

The proliferation of nonadherent BMM (3 days in
culture), which represent an early stage of macrophage
differentiation, was compared with elicited peritoneal
macrophages which represent a committed population of
cells. The nonadherent BMM incorporated about five times
more thymidine than the elicited peritoneal macrophages
(Figure 2). In the presence of M-CSF, TGF-B had a
different effect on each cell population. As shown in
Figure 2, TGF-B stimulated the proliferation of elicited
peritoneal macrophages (committed cells), it inhibited
proliferation of the nonadherent BMM cells (immature
macrophages).

To determine if the enhancing effect of TGF-B was
specific only for M-CSF induced proliferation, the growth
factors, GM-CSF and 1IL-3, as well as several other
interleukins were tested. The effect of adding TGF-B to
macrophages treated with either of these factors was
tested. BMM were obtained after 7 days in culture in the
presence of M-CSF. After washing, cells were incubated in
the presence of 10 ng/ml of recombinant GM-CSF or IL-3 and
the .indicated amounts of TGF-83. A significant difference
was observed between the controls and the samples treated
with 1, 10 or 50 ng/ml of TGF-B (p<0.01).

Both GM-CSF (10 ng/ml) and IL-3 (10 ng/ml)
induced macrophage proliferation but GM-CSF was more active
than IL-3 (Figure 3). In a dose-dependent fashion, TGF-B
enhanced the activity of GM-CSF, but had a moderate
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suppressive effect on IL-3 dependent proliferation. Other
factors such as IL~1, 4 and 6 but not IL-2, had a small
positive effect on BMM éroliferation. When TGF-B was added
tegether with these factors, there was no significant
change in proliferation. '

EXAMPLE IV
Effect of Anti~-TGF-B Antibodies

The TGF-B blocking antibody was a gift of Dr. E.
Ruoslahti (La Jolla Cancer Res. Fdn., La Jolla, CA) and was
prepared by immunizing two rabbits with 0.5 mg each of a
synthetic peptide coupled -to methylated bovine serum
albumin in complete Freund’s adjuvant. The antibody. is
described in Okuda et al., J. Clin. Invest. 86:453 (1990).
The peptide was synthesized from the amino acid sequence
78-109 of mature human TGF-B1. The rabbits were boosted at
4-week intervals and bled via the ear artery. The antibody
was affinity purified by standard conventional procedures.

TGF-B is able to upregulate its own expression in
macrophage. The effect of this autocrine production of -
TGF-B on macrophage proliferation was examined to determine
the effect of suppressing the activity of TGF-B would have
on the proliferation of macrophages.

BMM were treated with recombinant growth factors
and with a blocking antibody made against a synthetic
peptide derived from TGF-B as described in Okuda et al.,
supra. As shown in Figure 4, the immune antiserum, but
not the preimmune, inhibited the M-CSF and GM-CSF
macrophage dependent proliferation (32% and 28%,
respectively; p<0.01), but there was no effect on IL-3
dependent proliferation. These data suggest that the
proliferation induced by M-CSF and GM-CSF involves the
production of TGF-8, which then contributes to the
proliferative response. In addition, to inhibit the
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proliferation of macrophages, the data suggest that an an .
agent that suppresses the activity of TGF-B can used.

Although the invention has been described with

reference to various embodiments, it—should be understood

5 that various modifications can be made without departing

from the spirit of the invention. Accordingly, the
invention is limited only by the following claims.
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What is claimed is:

1. A method for stimulating the proliferation
of differentiated macrophages, comprising contacting the
differentiated macrophages with an effective amount of a
macrophage-stimulatory TGF-8.

2. The method of claim 1, wherein the
differentiated macrophages are contacted with an effectivé
amount of a colony stimulating factor and an effective
amount of TGF-B to stimulate the proliferation of the
macrophages.

3. The method of claim 2, wherein the colony
stimulating factor is M-CSF.

4. The method of claim 2, wherein the colony
stimulating factor is GM-CSF. '

5. A method for inhibiting the proliferation of
differentiated macrophages, comprising contacting the
differentiated macrophages with an effective amount of an
agent which modulates the activity of a macrophage-
stimulatory TGF-8. '

6. The method of claim 5, wherein the agent is
an antibody having specific reactivity with TGF-8.

7. The method of claim 5, wherein the agent is

decorin or a functional equivalent.

8. The method of claim 7, wherein the
functional equivalent is biglycan.
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9. A method for inhibiting the proliferation of
immature macrophages induced to proliferate with a colony

stimulating factor, comprising contacting the immature
macrophages with an effective amount of a macrophage-
inhibitory TGF-B8 to inhibit the proliferation.

10. The method of claim 9, wherein the colony

stimulating factor is M-CSF.

11. The method of claim 9, wherein the colony

stimulating factor is GM-CSF.

12. A method for stimulating the proliferation
of immature macrophages not induced to proliferate with a
colony stimulating factor, comprising contacting the
immature macrophages with an effective amount of a
macrophage-stimulatory TGF-§ to stimulate proliferation of

the immature macrophages.

13. A method for inhibiting the proliferation of
undifferentiated macrophages, comprising contacting the
undifferentiated macrophages with an effective amount of

macrophage-inhibitory TGF-gS.

14. A method for treating an individual with a
condition characterized by the overabundance or lack of
adequate differentiated macrophages, comprising modulating
the amount or activity of TGF-B8 activity in macrophage-
containing tissues of the individual.

15. The method of <claim 14, wherein the
condition is characterized by the overabundance of
differentiated macrophages and the activity of TGF-8 is
modulated so that the proliferation of the differentiated
macrophages is inhibited.
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16. The method of «claim 15, - where the
macrophages are contacted with an effective amount of an
agent that suppresses the act1v1ty of TGF- B

17. The method of claim 16, wherein the agent is
5 an antibody hav1ng specific reactivity with TGF-g.

18. The method of claim 16, wherein the agent is
decorin or a functional equivalent.

19. The method of «claim 18, wherein the
functional equivalent is biglycan.

10 20. The method of claim -14, wherein the
condition 1is characterized by a lack’ of adequate
differentiated macrophages and the TGF-B is modulated by
administering an effective amount of TGF-B and a colony
stimulating factor to the individual to stimulate the

15 differentiation of undifferentiated macrophages in the
individual.

21. The method of claim 20, wherein the colony
stimulating factor is M-CSF.

22. The method of claim 20, wherein the colony
20 stimulating factor is GM-CSF.

23. Use of a macrophage-stimulatory TGF-B for
the manufacture of a medicament for stimulating the
proliferation of differentiated macrophages.

24. Use of a macrophage-stimulatory TGF-B and a

25 colony stimulating factor for the manufacture of a

medicament for stimulating the proliferation of
differentiated macrophages.
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25. The use of claim 24, wherein the colony
stimulating factor is M-CSF.

26. The use of claim 24, wherein the colony
stimulating factor is GM-CSF.

27. Use of an antibody having specific
reactivity with a TGF-8 for the manufacture of a medicament
for inhibiting the proliferation of differentiated

macrophages.

28. Use of decorin or its functional equivalent
for the manufacture of a medicament for inhibiting the

proliferation of differentiated macrophages.

29. The use of claim 28, wherein the functional
equivalent is biglycan.

30. Use of a macrophage-inhibitory TGF-8 for the
manufacture of a medicament for inhibiting the
proliferation of immature macrophages induced to

proliferate with a colony stimulating factor.

31. The use of claim 30, wherein the colony-

stimulating factor is M-CSF.

32. The use of claim 30, wherein the colony-
stimulating factor is GM-CSF.

33. Use of a macrophage-inhibitory TGF-8 for the
manufacture of a medicament for inhibiting the

proliferation of immature or undifferentiated macrophages.

34, Use of a macrophage-stimulatory TGF-S8 for
the manufacture of a medicament for stimulating the
proliferation of immature macrophages not induced to
proliferate with a colony stimulating factor.
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