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Suppression of fibroblast activity
by an inhibitor of dipeptidyl pep-
tidase IV: A possible therapeutic
strategy for rheumatoid arthritis

Sirs,
Dipeptidyl peptidase IV (DP IV) is an ecto-
enzyme that selective ly cl e aves X-Pro
d i p eptides from poly p eptides or pro t e i n s
and expressed on a variety of cell types. In
the immune system, CD26, a co-stimulato-
ry molecule highly expressed on activated T
cells, possesses DP IV activity in the extra-
cellular domain. Extensive studies have
documented the involvement of CD 26 DP
IV in immune responses (1, 2),although the
natural substrates for this enzyme remain to
be determ i n e d. In our previous study,
administration of a specific inhibitor of DP
I V, ( 2 S, 2 S ’ , 2 S ” ) - 2 - [ 2 ’ - [ 2 ” - a m i n o - 3 ” - ( - i n d o l -
3 ’’’ - y l ) - 1 ” - ox o p ro py l ] - 1 ’ , 2 ’ , 3 ’ , 4 ’ - t e t ra hy-
d ro - 6 ’ , 8 ’ - d i hy d rox y - 7 ’ - m e t h ox y i s o q u i n o l -
3 - y l - c a r b o ny l a m i n o ] - 4 - hy d rox y m e t hy l - 5 -
hy d roxypentanoic acid (TMC-2), a m e l i o-
rated adjuvant art h ritis in rats without
n o t i c e able adve rse effects (3). Because
TMC-2 suppressed the synthesis of IL-2
and antige n - s t i mu l ated pro l i fe ration of T
cells, one of its anti-arthritic mechanisms
can be ascribed to suppression of T cell
functions (4). It has recently been revealed,
however, that fibroblast-like synovial cells
of patients with rheumatoid arthritis (RA-
FLS) also express DP IV abundantly (5, 6),
and this prompted us to test the effect of
TMC-2 on fibroblast activity.
After 48 h starvation in serum-free medium,
TMC-2 was added to murine fibroblast-like
cell line BALB/3T3 cultures, and 30 min
later the cells were stimulated with 50-100
ng/ml platelet derived growth factor (PDGF,
PeproTech, London, UK). TMC-2 at 100-
300 µM suppressed proliferation of the cells
without significant cy t o t ox i c i t y. To study
the biochemical mechanisms leading to this
effect, the cells were lysed 15 min after
PDGF stimulation, and the PDGF receptor

was analy zed by we s t e rn blotting using
antibodies to PDGF receptor β and tyrosin-
p h o s p h o ry l ated PDGF re c eptor β ( S a n t a
C ruz Biotech n o l ogy, Santa Cru z , C A ,
USA). MAP kinases were also analyzed us-
ing antibodies to phosphorylated c-Jun N-
terminal kinase (JNK) and extracellular sig-
nal-regulated kinase (Erk) (Cell Signaling,
B eve rly, M A , USA). It was found that
TMC-2 suppressed PDGF-induced tyrosine
p h o s p h o ry l ation of the PDGF re c ep t o r
(Fig.1 a), resulting in suppression of phos-
p h o ry l ation of dow n s t ream MAP kinases
JNK and Erk (Fig. 1b).
It has been suggested that PDGF is involved
in the pathogenesis of RA in several ways;
for example, it stimulates proliferation of
RA-FLS, secretion of cathepsin B and for-
m ation of fi b rillar fi b ronectin mat rix by
RA-FLS (7-9). Further study is required to
reveal the nature of the DP IV molecule on
fibroblasts, whether it is identical to CD26
DP IV on T cells, and the linkage mecha-
nism between the DP IV activity and PDGF
re c eptor phosphory l ation. The pre s e n t
study suggests the intriguing possibility that
application of DP IV inhibitors may be use-
ful to control hyperactivity of RA-FLS.
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Temporal arteritis 
masquerading as chronic
myelomonocytic leukemia

Sirs,
Temporal or giant cell arteritis (GCA) is a
chronic inflammatory disease of large- and
medium-sized blood vessels occurring pr i-
marily in the elderly (1,2). We describe a
patient presenting with constitutional symp-
toms and persistent peripheral blood mono-
cytosis due to GCA.
An 86-year-old man was referred due to
worsening pain and “stiffness” of the shoul-
der and pelvic girdles, frontal headaches, a
l ow - grade feve r, and a 5 kg-we i g h t - l o s s
over the previous 4 months. Three months
before a “high monocyte blood count” was
incidentally discovered, while a complete
blood count was normal ten months earlier.
Bone marrow examination showed changes
of “ mye l o dy s p l a s i a ” and the patient wa s
p e ri o d i c a l ly fo l l owed with a pre s u m p t ive
diagnosis of chronic myelomonocytic leu-
kemia (CMML). 

Fig. 1. (a) Suppression of tyrosine phosphorylation of the PDGF receptor by TMC-2. Lysate of
BALB/3T3 fibroblast-like cells harvested 15 min after stimulation with 100 ng/ml PDGF, in the pres-
ence or absence of TMC-2 (300 µM), was analyzed by western blotting using antibodies to PDGF
receptor β and tyrosin-phosphorylated PDGF receptor β.
(b) Suppression of PDGF induced phosphorylation of MAP kinases by TMC-2. The same cell lysate
prepared as above was analyzed using antibodies to phospho-JNK (Thr 183/Tyr 185) and phospho-Erk
(Thr 202/Tyr 204).
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Physical examination revealed arthritis of
the left wrist and right knee. Th e re wa s
scalp tenderness, and the temporal arteries
were palpable. Current medications includ-
ed quinapril and hydrochlorothiazide. Com-
plete blood count showed: hematocrit 0.29
(MCV 84 fL, MCHC 330 g/L), white blood
cells 8.7 x 109 /L and absolute monocytosis
( m o n o cytes 1.530 x 1 09/L) and plat e l e t
count 268 x 109/L. Erythrocyte sedimenta-
tion rate (ESR) was 101 mm/h and C-reac-
tive protein (CRP) 52 mg/L. A thorough
l ab o rat o ry and imaging eva l u ation wa s
within normal limits. 
Biopsy and histopathological examination
of the right temporal artery showed mixed-
cell inflammatory infiltrate with disruption
of the internal elastic lamina. The patient
was tre ated with oral prednisone 60 mg
daily and symptoms improved within the
first week. A laboratory evaluation a month
later showed: hematocrit 0.42, normal leu-
kocyte and monocyte counts (9.9 x 109 /L,
and 0.38 x 109 /L, respectively) and ESR 36
mm/h.
Although the presenting symptoms could
raise the suspicion of GCA, the hematolog-
ical findings of this patient were mislead-
ing. Besides a high ESR, one would expect
anemia plus/minus thro m b o cytosis with
normal white cell counts (1-3). A monocy-
tosis is characteristic of the CMML, while
immature myeloid cells usually occur in the
less well-differentiated subgroups of mye-
l o dysplastic syndromes (4, 5). Howeve r,
cytogenetic studies were not performed in
this patient. 
The pathogenesis of GCA remains obscure
(2, 6). It has been proposed that an antigen-
mediated T-cell response of the vessel wall
p romotes the diffe re n t i ation of macro -

phages and the formation of giant cells. The
overactivity of these cells could be harmful
to the vessel wall (7). The findings of the
temporal artery biopsies are either focal and
s egmental gra nu l o m atous infl a m m at i o n
with giant cell infiltration between the inti-
ma-media space, or mixed cell infiltration,
composed mainly by lymphomononuclear
cells, without giant cells (2). These findings
s h ow that an ex agge rated infl a m m at o ry
response takes place focally in the affected
vessels. In this patient, blood monocytosis
could be a manifestation of the inflammato-
ry reaction. This effect might be attributed
to a pro-inflammatory response and/or to an
exaggerated reaction in response to circu-
lating cytokines. In this context, monocyte
ch e m o at t ractant protein-1 (MCP-1) has
been found to be increased in mononuclear
cells of temporal artery biopsies as well as
in the plasma of patients with GCA (8).
Moreover, GCA has been reported to occur
concomitantly with various myelodysplas-
tic syndromes (4,5), wh i ch is in concert
with the “dysplastic changes” in the bone
marrow biopsy examination of this patient
and the early - s u ggested diagnosis of
CMML. It seems that the systemic inflam-
matory response in this patient was mani-
fested by arteriall wall infiltration in associ-
ation with reactive changes in the bone mar-
row. Hence, corticosteroid treatment result-
ed in a dra m atic resolution not only of
s y m p t o m s , but also of peri p h e ral bl o o d
abnormalities. 
Conclusively, GCA may be associated with
ex c e s s ive peri p h e ral blood monocy t e
counts. Clinical suspicion should be veri-
fied by temporal artery biopsy since prompt
i n i t i ation of cort i c o s t e roid tre atment is
mandatory.
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