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Fas-induced in vivo Apoptosis in Bone Marrow: Anti-Fas mAb-induced
Elimination and Successive Proliferation of Fas-expressing Cells

Especially Those of Myeloid Lineage

Yuko Inazawa and Shin Yonehara™*
Institute for Virus Research, Kyoto University, Kawahara-cho, Shogoin, Sakyo-ku, Kyoto 606-8507, Japan

ABSTRACT. A single administration of agonistic anti-Fas mAb RKS into mice decreased the number of bone
marrow cells especially Macl* and Gr1* cells of myeloid lineage. These cells, which were shown to be Fas-
positive in normal bone marrow, were directly eliminated in vivo by Fas-mediated apoptosis. After the elimi-
nation of Fas-positive bone marrow cells, bone marrow was reconstituted by successive increase of numbers of
Gr1°¥ and Mac1°" myeloid precursor cells expressing high levels of Fas, which are minor constituents in
normal bone marrow. The increased cells consisted at least two components, Gr1%" Macl™* cKit* cells and
Grlintermediate Macl+ ¢Kit~ cells, both of which were shown to be sensitive to Fas-induced apoptosis in vivo.
Thus, Fas is functional in normal bone marrow and Fas-induced apoptosis in bone marrow enhances

marked proliferation of Fas-expressing myeloid precursor cells in vivo.
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roliferation and differentiation of hematopoi-
P etic progenitor cells are known to occur in bone

marrow with the help of cytokines and/or cell-
to-cell interactions with stroma cells (1, 2). Not only
proliferation and differentiation but also apoptosis of
hematopoietic progenitor cells are reportedly induced
in vitro by the depletion of growth-promoting cyto-
kines from the culture medium (3, 4). Fas is a cell sur-
face receptor molecule belonging to the TNF receptor
family (5) which can introduce apoptosis-inducing sig-
nals into Fas-expressing cells upon stimulation with Fas
ligand (FasL) or agonistic anti-Fas mAb (5, 6). Expres-
sion of Fas on bone marrow cells was reportedly very
weak or undetectable (7-9) and was shown to be in-
duced in vitro by stimulation with inflammatory cyto-
kines such as IFN and TNF (10, 11). Recently, Traver ef
al. reported the expression of Fas on bone marrow cells
in the myeloid lineage (12). It has not been shown,
however, whether the stimulation of Fas can induce
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apoptosis in bone marrow cells in vivo, although the
cytokine-induced Fas could reportedly mediate apopto-
sis-inducing signals in bone marrow-derived cells in
vitro (10).

FasL was shown to express mainly on activated T and
NK cells, which play an important role in the elimina-
tion of self-reactive immunocytes, tumor cells and vi-
ral infected cells (5, 13). In the case of MHC class 1I-
restricted graft-versus-host disease (GVHD), in which
graft-derived activated CD4*1 T cells play an important
role, FasL on the T cells was shown to induce apopto-
sis in host cells (14, 15). Recently, Mori ef al. reported
that FasL plays a role in myelosuppression of GVHD
(16). Fas might be involved in the loss of hematopoi-
etic cells in GVHD. Interestingly, mutations of Fas
gene were shown in patients with multiple myeloma (17)
and Fas-mediated cell death pathway is reportedly al-
tered in malignant cells from non-Hodgkin’s lympho-
ma (18). Recently, Traver et al. reported that Fas-de-
ficient Ipr/Ipr mice constitutively expressing Bcl-2 in
myeloid cells often develop a fatal disease similar to
acute myeloblastic leukemia (12). These results suggest
an important role for Fas-FasL system-induced apopto-
sis in the elimination of hematopoietic tumor cells in
vivo. Thus, we suspected that Fas induces apoptosis in
vivo in hematopoietic progenitor cells in bone marrow.

We have prepared agonistic hamster anti-mouse Fas



mADb RKS8 (9) which can induce apoptosis both in vitro
and in vivo, and analyzed the in vivo effects of RK8 (19,
20). Interestingly, a single administration of RK8 did
not kill adult mice, although mice given another ago-
nistic anti-mouse mAb, Jo-2, rapidly died of fulminant
hepatitis with hemorrhage (19, 21). Histological ana-
lyses of mice given RK8 indicated the induction of in
vivo apoptosis in cells expressing Fas, such as thymo-
cytes, hepatocytes and CD4 positive spleen T cells (19),
granulosa and lutein cells in ovary (22), g/d cells in lym-
phoadenopathy (20) and synovial cells in articular rheu-
matism (20, 23). In this study, we demonstrated the in-
duction of in vivo apoptosis and successive prolifera-
tion of bone marrow cells, especially those of imma-
ture cells in granulocyte and monocyte/macrophage
lineages, on RK8 administration.

Materials and Methods

Mice

C57B/6J-+/+, CSTB/6]-Ipr/lpr and Balb/c mice were pur-
chased from Japan SLC Inc. (Shizuoka, Japan).

Administration of antibodies

Purified agonistic hamster anti-mouse Fas mAb RKS8 (100
p#g/mouse) was intraperitonealy injected into Balb/c male
mice as described previously (19, 20). The same amounts of
control hamster IgG (ICN Pharmaceuticals, Aurora, OH,
USA) were similarly administered to control mice. At vari-
ous days after injection, mice were sacrificed by euthanasia
with anesthetic, and bone marrow cells were isolated. The
freshly isolated cells were analyzed by flow cytometry and the
number of bone marrow cells was counted after staining with
Turk’s stain solution (Nacalai Tesque, Kyoto, Japan).

Flow cytometry

Abs used in this work were FITC-conjugated TER119 mAb
(a gift from Dr. Tatsuo Kina, Kyoto University, Japan),
phycoerythrin (PE)-anti ¢Kit mAb (a gift from Dr. Shinichi
Nishikawa, Kyoto University, Japan), FITC-conjugated B220
mADb (Pharmingen, San Diego, CA, USA), FITC- or PE-
copjugated Macl mAb (Cedarlane, Westbury, NY, USA),
FITC-conjugated Grl mAb (Cedarlane), PE-conjugated ham-
ster anti-mouse Fas mAb Jo2 (Pharmingen) and PE-conju-
gated polyclonal hamster IgG isotype standard (Pharmingen).
The bone marrow cells were incubated on ice for 40 min in
staining buffer (PBS containing 5% FBS and 0.05% NaN3)
containing various Abs with 1 #g/ml propidium iodide (PI).
Two-color flow cytometry analyses and cell sorting were per-
formed using an EPICSR Elite (Coulter, Fullerton, CA,
USA).
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DNA fragmentation assay

Cellular DNA was isolated and fractionated by ¢lectrophore-
sis in 2%¢ agarose gel as previously described (24). DNA was
visualized by staining with SYBR™ Green I (Wako Pure
Chemical Industries, Osaka, Japan).

Results

In vivo effects of agonistic anti-Fas mAb on bone
marrow cells

To investigate the biological significance of Fas in bone
marrow, 100 pg/mouse of agonistic hamster anti-
mouse Fas mAb RK8 was intraperitonealy injected into
3 week-old Balb/c male mice. This dose of RKS8 is
enough to induce apoptosis in thymocytes in vivo with-
out killing the nouse (19). The bone marrow cells were
isolated at varicus days after injection and the isolated
cells were immediately analyzed by flow cytometry.

We performed flow cytometric analyses for bone
marrow cells from RK8-injected mice after gating out
the PI-positive cells in order to eliminate dead cells.
Figure 1A show: RK8-induced remarkable decrease and
successive increase of the percentage of Grl'™ and
Macl™ cells. Ore day after injection, the percentages of
Grl* and Macl™* cells were half of those before injec-
tion. Then, both Grl* and Macl™ cells increased in
number from day 2 to day 4 after injection and they
decreased by day 10. In contrast with Grl™ cells and
Macl™ cells, decrease of the percentage of B220* cells
was not observed 1 day after injection. B220* cells,
however, decreased in number from day 4 to day 7
after injection. Then, the number of B220%" cells in-
creased and reuched normal level at day 10. On the
contrary, remarkable change of TER119" cells could
not be detected from day O through day 10. The total
number of cells in a femur did not significantly change
from day 0 thrcugh day 10 (data not shown). These in
vivo effects of RK8 on bone marrow are RKS8-specific
because mice injected with control hamster Ig showed
no significant changes in bone marrow (data not
shown).

To determine whether RK8 induces apoptosis in bone
marrow cells in vivo, DNA fragmentation was quanti-
fied. Figure 1B shows DNA fragmentation in bone mar-
row cells 1 day and 2 days after injection, although a
DNA ladder wes undetectable in bone marrow cells at
day 0 and day 4 after injection. These results indicate
that apoptosis was induced in bone marrow cells in vivo
1 day and 2 days after injection of RKS.

Expression of Fas on freshly isolated bone marrow cells

Although we showed here anti-Fas mAb-induced in
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Fig. 1. Effects of anti-Fas mAb on bone marrow cells. Balb/c mice

were injected with 100 zg/mouse RK8 and the isolated bone marrow
cells were analyzed by flow cytometry at day 0, 1, 2, 4 and 10 after
injection. (A) The percentages of Macl™ (triangle), Grl* (circle),
TER119* (filled square) and B220" (opened square) cells in bone
marrow were determined using a flow cytometer with gating out of
Pl-positive cells. (B) DNA fragmentation was analyzed on bone mar-
row cells as described in Materials and Methods at day 0, 1, 2 and 4
after RK8 injection.

vivo apoptosis in bone marrow cells, previous reports
indicated that the expression of Fas on bone marrow
cells was very weak or undetectable (7-9). Recently,
however, Traver et al. reported the expression of Fas
on bone marrow cells in myeloid lineage (12). Here, we
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Fig. 2. Fas-expression on bone marrow cells. The bone marrow
cells from 3 week-old Balb/c male mice (Balb), C57B/6J male mice
(B6) and CS57B/6J-Ipr/ipr (lpr) were stained with control hamster
IgG-PE (solid line) or anti-Fas mAb Jo2-PE (dash line), and ana-
lyzed by flow cytometry after gating out PI-positive cells. The experi-
ment is representative of three similar experiments.

analyzed the expression of Fas on bone marrow cells
from 3 week-old Balb/c male mice, and 3 week-old
C57B/6J male mice, and these cells were shown to ex-
press Fas (Fig. 2). Expression of Fas on these bone
marrow cells was significant because we did not detect
Fas expression on bone marrow cells of 3 week-old
C57B/6]-lpr/Ipr mice which do not express Fas (25).
We analyzed the expression of Fas on bone marrow
cells of 6 week-old Balb/c male mice (data not shown),
and essentially similar results were obtained as for 3
week-old mice.

Expression of Fas on bone marrow cells after in vivo
administration of RK8

Administration of RK-8 induced the decrease and suc-
cessive increase in the number of Grl*+ cells and
Macl* cells (Fig. 1A). We then analyzed the expres-
sion of Fas together with linecage markers on bone mar-
row cells after RKS8 injection.

One day and two days after injection, the number of
Fas-positive bone marrow cells decreased (data not
shown) and then increased remarkably. Figure 3 shows
the results for bone marrow cells from mice before in-
jection (day 0) and 4 days after injection. Before RK8
injection, Fas was expressed significantly on the part of
TER119~ cells, B220~ cells and Macl~ cells. Weak ex-
pression of Fas was observed on Grlle¥ cells and little
expression on Grlhigh cells was detected. From 2 days
after RK8 injection, TER119~ cells and B220~ cells ex-
pressing Fas increased in number. Interestingly, Grllow
cells, which strongly expressed Fas, proliferated mark-
edly. The Grllo¥ cells could be divided into Gr1du!! and
Grlintermediate  (Grlint) cells, which express lower and
higher amounts of Grl, respectively, when compared
with the other constituent of Grllev cells (Fig. 3). The
number of Grihieh cell also increased 4 days after injec-
tion, although the expression level of Fas on Grlhish
cells was very weak. Macl* cells, composed of
Macllew and Maclhigh cells, also proliferated. Macllow
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Fig. 3. Flow cytometric analyses of bone marrow cells after injection of RK8. Balb/c mice were injected with 100 zg/mouse RK8 and the bone
marrow cells isolated at day 0 and day 4 after injection were stained with control hamster Ig(G-PE (A) or anti-Fas mAb-PE (B) together with
TER119-FITC, B220-FITC Macl-FITC or Gr1-FITC in the presence of PI. After gating out PI-positive cells, expression levels of these anti-
gens were analyzed. The experiment is representative of five similar experiments.
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cells, which were hardly detectable in normal bone mar-
row, strongly express Fas. Thus, the increased popula-
tions at day 4 after injection seems to be essentially the
same as those expressing Fas in normal bone marrow
although the number of these Fas-positive cells is few in
normal bone marrow.

Fas-positive cells in bone marrow were shown to dis-

A

appear at 1 day or 2 days after injection (data not
shown), and then to remarkably increase in number.
The increased-populations with Fas which contain
Grllov cells and Macllo¥ cells were minor constituents
of normal bone marrow, and might be precursor cells
of myeloid lineage as reported previously (26). These
observations suggest that Fas-mediated elimination of
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Analysis of Grl-expressing bone marrow cells after injection of RK8. (A) Flow cytometric analysis. Balb/c mice were injected with 100

rg/mouse RK8 and the bone marrow cells isolated at day 4 after injection were stained with Abs described in the figure. (B) Morphological
analysis of bone marrow cells after injection of RK8. Four days after RK8 administration, Gr1¢", Grlint and Gr1hih cells from the bone mar-
row were separately isolated by cell sorter (EPICSK Elite). The sorted cells were collected on slide glass by cytocentrifugation, stained with
Wright’s stain solution (Muto Pure Chemicals Co., Ltd., Tokyo, Japan) and observed under a light microscope. The experiment is representa-

tive of four similar experiments.
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bone marrow cells excessively induces successive prolif-
eration and differentiation of hematopoietic progenitor

cells to compensate for the eliminated cells. A Hamster IgGy 1 RK8
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reached the same level as before (data not shown).

These observations suggest that these Gr19" and Grlint B
cells are progenitor cells in the myeloid lineage. We an-

alyzed the expression of cKit and Macl on these Gri+

cells because immature myeloid cells reportedly express

¢Kit and Macl (26). Figure 4A shows that cKit is ex-
pressed on Gr1dul cells but not on Grli® cells or Gr]high

cells. Macl is expressed on most of Grl™ cells. Mor-
phological analyses of these Gr1dW, Grlint and Gr1hish

cells were then performed after these populations were

sorted by a flow cytometer. Figure 4B shows that

Gr1dll cells consist of myeloid precursor cells with

round uncondensed nuclei and basophilic cytoplasms;

Grlint cells consist of slightly differentiated cells with a

little condenced nuclei and many granules in the cyto- .
plasm which appear to be primary granules; and A ' 1000
Grlhieh cells consist of fairly differentiated cells with
ring-shaped nuclei and secondary granules in cyto- Gr1-FITC
plasms. These results indicate that Gr14u! cells are more

ieeg

+% 1009

1008

immature than Grli®t cells while Grlint cells are still oy

immature, and Gr1hieh cells are mature myeloid cells. C rod > >
Gr1dul and Grlint cells express Fas (Fig. 3B). To in- g g _g

vestigate whether these immature myeloid cells are sen- -

sitive or insensitive to Fas-mediated apoptosis, we again L

injected RK8 into mice given RKS8 4 days before. Fig-
ure SA shows that the number of Macl™ cells de-
creased by the second injection of RK8. Both Gridu!
Macl™ cKitt cells and Grlint Macl* cKit~ cells, which
express Fas, were eliminated by the second administra-
tion, although Grlhish cells remained (Fig. 5B).

To determine whether the decrease of Macl™ and

Fig. 5. Effects of repeated administration of RK8 on bone marrow
cells. Balb/c mice, given 100 zg/mouse RK8, were injected again with
100 pg/mouse RK8 (indicated as RK8 in the figure) or control ham-
ster IgG (indicated as hamster IgG in the figure) 4 days after the first
administration of RK8. (A) Bone marrow cells one day after the sec-
ond injection were analyzed by flow cytometry after being stained
with Macl-FITC or Grl-FITC. Percentages of Macl-positive and
Grl-positive cells were indicated. (B) Bone marrow cells one day
after the second injection were analyzed by two-color flow cytometry
after being stained with Gr1-FITC and Macl-PE, or Grl-FITC and
cKit-PE. (C) DNA fragmentation was analyzed in bone marrow cells
before (day 4) and one day after the second injection of RK8 (day 5).
The experiment is representative of four similar experiments.

Fig. 5.
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Grl+ cells by the second RKS injection was caused by
apoptosis, DNA fragmentation was quantified. One
day after the second RKS8 injection, DNA fragmenta-
tion was detected in bone marrow cells, although sig-
nificant DNA ladder was undetectable before the sec-
ond injection (Fig. 5C). These observations show that
Fas-mediated apoptosis can be induced on Fas express-
ing cells 4 days after RK8 injection, which consist of
Grl19l Macl * ¢Kit™ and Grlint Macl™ cKit™ cells.

Discussion

In vivo Fas-induced apoptosis in bone marrow

Fas-mediated in vivo apoptosis has not been directly
shown in hematopoietic cells in bone marrow, al-
though Fas-mediated in vitro apoptosis was reported
in these cells after cultivation with inflammatory cyto-
kines (10, 11). In this study, we demonstrated that
administration of agonistic anti-mouse Fas mAb RK&
decreased the number of bone marrow cells especially
those of the granulocyte (Grl™) lineage and mono-
cyte/macrophage (Macl™) lineage, and that DNA frag-
mentation was simultaneously induced in bone mar-
row cells. In addition, the decreased cells were shown to
express Fas in normal bone marrow. These results in-
dicate the direct induction of apoptosis in these bone
marrow cells in vivo by the stimulation of Fas.

Reconstitution of bone marrow after the induction of
apoptosis

We suspected that bone marrow is reconstituted after
the in vivo elimination of Fas-positive cells by apopto-
sis. Actually the number of Macl™ cells and Gr1™ cells
began to increase remarkably from day 2 after adminis-
tration of RKS8. Figure 3B shows dramatic increase of
Grllov cells which are composed of at least two popula-
tions, Gr19! and Grli®t, Expression level of Grl on
Grldul cells is lower than that of Grlint cells. These
Grllov cells clearly appeared at day 2 after RK8 admin-
istration (data not shown). Grl1dl cells, which may be
more immature than Grli™ cells, seem to differentiate to
Grlint cells and then to Grlhigh cells because Gridull cells
which express cKit, an immature marker of hematopoi-
etic cells, appeared more rapidly than Grlin cells after
RKS injection (data not shown). Interestingly, Grldul
Macl*t cKit* cells, suggest that the cells are immature
cells which can differentiate into either granulocytes or
monocytes. In addition, morphological analyses also
indicated that Gr19wl and Grlit cells are more imma-
ture myeloid cells than Gr1® and Grihieh cells, respec-
tively (Fig. 4C). Ten days after injection, decrease of
the Grlle¥ Macl¥ cells, and simultaneous increase of
Grlhish Mac1hish cells were observed (data not shown).
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These observations suggest that Grldull Macllow cKit™*
cells are progenitor cells of myeloid lineage as reported
in IL-2-deficient mice (26).

After the elimination of bone marrow cells especial-
Iy those of the myeloid lineage by Fas-induced apopto-
sis, myeloid progenitor cells which express high level of
Fas and low levels of Grl and Macl successively in-
creased in number. These immature myeloid cells con-
tinued to proliferate from day 2 to day 4 after injec-
tion. Surprisingly, the number of Gr1* and Macl™* cells
at day 4 after injection was about 3-fold more than that
before injection. Such overproliferation might be the
natural response of bone marrow for the elimination of
myeloid progenitor cells by apoptosis within bone mar-
row, although another possibility remains that other in
vivo effects of RKS8, such as elimination of Fas™ T cells
or hepatocytes, induce the proliferation of bone mar-
row cells.

The proliferated immature Gr1'¥ cells were shown to
differentiate into mature Grihigh or Maclhiet cells. These
mature cells might leave the bone marrow until day 10
after injection, since the number of Macl™ cells and
Grlt cells decreased to normal level 10 days after injec-
tion (Fig. 1A). Thus, Gr1t cells and Macl™ cells recon-
stituted bone marrow after the induction of apoptosis
by the stimulation of Fas in vivo. Surprisingly, the to-
tal cell number in a femur did not change significantly
from day O though day 10 after RK8 injection (data not
shown), suggesting that the total cell number in a femur
is strictly fixed even if apoptosis and successive prolif-
eration are induced in hematopoietic cells in bone
marrow.

Apoptosis was induced in bone marrow cells by the
second administration of RKS8, at day 4 after the first
injection (Fig. 5C), suggesting that the Grl'¥ cells ex-
pressing Fas in bone marrow, which were shown to
proliferate from day 2 after the first administration of
RKS, are sensitive to Fas-mediated apoptosis. How-
ever, apoptosis was not dctected in these proliferated
Grl'ov cells without the second administration of RKS.
These results show that Fas ligand, which can induce
apoptosis in Fas-expressing cells, is absent in bone mar-
row. The expression of Fas in myeloid precursor cells,
however, was indicated to be physiologically signifi-
cant, since Fas reportedly acts as tumor suppressor to
control leukemogenic transformation in myeloid pro-
genitor cells (12, 17).

From 2 days after injection, B220™" cells, which did
not express Fas (Fig. 3B), began to decrease in number
although the decrease in the number of B220* cells was
not observed 1 day after injection (Fig. 1A). These ob-
servations suggest that the increase of Grl™ cells and
Macl™ cells from 2 days to 4 days after injection might
indirectly inhibit proliferation of B220™ cells. On the
contrary, we could not detect significant decrease or in-



crease in the number of TER119-positive cells after the
stimulation of Fas in vivo (Fig. 1A). The cell number of
erythroid lineage may be controlled more tightly in
bone marrow than that of B cell lineage. Some of the
bone marrow cells of erythroid lineage, however, might
be eliminated by Fas-mediated apoptosis since a part of
TER119% cells significantly express Fas (Fig. 3B). The
remarkable decrease and successive increase of mye-
loid lineage, whereas the number of B cells (B220"
cells) in bone marrow were dramatically affected by the
increase of myeloid precursor cells.

Fas expression on hematopoietic cells in bone marrow

In this study, significant expression of Fas was ob-
served on normal bone marrow cells, especially on
Grle¥ myeloid precursor cells whereas Fas was hardly
detected on most of the Grlhie cells (Fig. 2, 3 and 5B).
On the contrary, Traver et al. reported they detected
Fas expression on Grlheh cells in normal bone marrow
(12), which might be more differentiated cells than
Grllov cells. We suppose that Fas-expression on Grllow
cells is more essential than on Gribieh cells, because in
vivo stimulation of Fas by RKS8 induced elimination
and successive proliferation of Gr1'°¥ myeloid progeni-
tor cells but not Grlhigh cells.

Physiological role of Fas in bone marrow

To analyze the physiological role of Fas in bone mar-
row, we compared the constituents of bone marrow
(B220+, TER119*, Grl* and Macl* cells) in lpr/Ipr
mice with those in wild type mice. However, we could
not detect significant difference between bone marrow
cells from /pr/Ipr and wild type mice (data not shown).
On the other hand, mutations of Fas gene were recent-
ly reported in bone marrow cells of patients with multi-
ple myeloma (17), suggesting the important role of Fas-
FasL system-induced apoptosis in the elimination of
hematopoietic tumor cells in vivo. Actually, Traver ef
al. recently reported that Fas-deficient /pr/Ilpr mice con-
stitutively expressing Bcl-2 in myeloid cells often devel-
op a fatal disease analogous to human acute myeloblas-
tic leukemia (12). These reports suggest that Fas plays
physiological roles in the elimination of hematopoietic
tumor cells. In addition, hematopoietic suppression
was reported in human hematopoietic bone marrow
cells after the induction of Fas by the treatment with in-
flammatory cytokines in vitro suggesting that activated
hematopoietic precursor cells in bone marrow might be
eliminated by the Fas/FasL system (10), although we
could not detect any significant difference between bone
marrow cells from Jpr/Ipr and wild type mice.

In this study, we show that a single administration of
anti-Fas mAb RKS8 into mice induces transient loss of
bone marrow cells of granulocyte and monocyte/mac-
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rophage lineazes, and successive increase of myeloid
precursor cells expressing Fas. We suspect that severe
damage of bone marrow would be induced if the Fas-
FasL system is continuously stimulated in bone mar-
row, because the cells, which proliferate and recover the
normal construction of bone marrow after stimulation
of Fas, express high levels of functional Fas which can
transduce apoptosis-inducing signals (Fig. 3B and 5C).
Such continucus stimulation by FasL must be induced
on GVHD sirce Fas-mediated apoptosis by FasL. on
graft-derived activated CD4*+ T cells is reportedly in-
volved in GVHD (13-15). Recently, Mori et al. re-
ported that administration of an anti-FasL. Ab with
neutralizing activity might prevent myelosuppression
induced in GVHD (16). In GVHD, hematopoietic dam-
age could be directly induced by the Fas-FasL system in
bone marrow.

In this report, we showed the expression of function-
al Fas which can mediate apoptosis-inducing signals, on
bone marrow cells especially those of granulocyte and
monocyte/macrophage lineages. Interestingly, adminis-
tration of agonistic anti-Fas mAb RK8 was shown to
induce apoptosis in these Fast bone marrow cells and
successive increase of Fas*™ myeloid progenitor cells.
The physiological roles of Fas in these bone marrow
cells require further investigation.
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