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Monocyte activation in rheumatoid arthritis (RA): increased integrin, Fcy and
complement receptor expression and the effect of glucocorticoids
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SUMMARY

The aim of this work was to study the expressiorBgfandg.-integrins, CR1, CD44 and Raeceptors

on peripheral blood monocytes in RA. The expression of these receptors was measured by flow
cytometry, before and after treatment with low-dose prednisolone. Expression of the same receptors was
also measured before and after treatment with metyrapone, a substance that inhibits the synthesis of
cortisol in the adrenals. The expression of feintegrins CD11a, CD11b and CD18, of CD35 (CR1),

and of Fe/RIl and FeyRI (CD32 and CD64) on monocytes was elevated in the RA patients compared
with healthy controls, while the expression of tBgintegrins (CD29, CD49d, CD49f) was unaffected.

A significant correlation between monocyte expression of CD64 and C-reactive protein (CRP), and
blood platelet count, respectively, was found in the group of patients with RA. After 4—6 weeks of
treatment with low-dose prednisolone, the expression on the monocytes of CD11a, CD11b, CD18,
CD35, CD32 and CD64 was normalized. A significant correlatioa-Q-64, P=0-02) was found
between the decrease in expression of CD11b and clinical improvement after prednisolone treatment.
Two days of metyrapone treatment, which significantly lowered the serum cortisol levels, elevated the
expression of CD35 and CD49f. Priming of peripheral monocytes seems to be one of the mechanisms
behind the recruitment of monocytes to the rheumatoid synovium. One reason for the good clinical
effects of prednisolone in RA could be a down-regulation of adhesion and phagocytosis receptors on
monocytes.
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INTRODUCTION the immunoglobulin superfamily [4—6]. The first step of adhesion,

RA is a chronic polyarthritic inflammatory disease of unknown called rqlllng, IS a rever:slble binding of th? Ieucogytes to the
endothelium and is mediated by the selectinselectin on the

aetiology. Macrophages, plasma cells and lymphocytes are thg . ; .
most prominent cells in the rheumatoid synovium. The macro_Ieucocytes and E- and P-selectin on the endothelial cells. During

phages are thought to play a central role in the destruction o}he rolling the leucocytes become activated and the expression of

cartilage and bone in the rheumatoid joints [1,2]. The macrophagetshe integrins is up-regulated. The integrins are glycoproteins

are the most important source of cytokines in the rheumatoid joing E;fr:St_:_r;]ge i?lftenorlijn_g:ﬁzlzir\]/tilgezsii?ocﬁli?:recnﬁal?:’Oirzgdezg;ant on
[3]. The cytokines found in the joints are mostly of the pro- ) 9 group P

inflammatory type and derived from macrophages and fibroblastsdncferent B-chains. The ligands for the integrins may be cell

ie. IL-1, IL-6, tumour necrosis factor-alpha (TN8-and trans- receptors or extracellular matrix proteins. Individual integrins

forming growth factor-beta (TGB) [3]. Cytokines from T lym- can bind to more than one ligand [4]. Adhesion molecules of the
. ' d’mmunoglobulin superfamily are cellular ligands to the integrins.

phocytes are either detected at low levels or not at all. Bloo Blood MONOCYIES eXDress two tDes o ceptors |
monocytes and their adhesion to endothelial cells are important fo CD64), the highyaffinit))/(eecept;\: th?t)bindsmmeonopmerk’: ng and
the recruitment of macrophages to the synovial membrane [1]. ) - . . '

The adhesion of monpocy?es is consisc/iered to be mediat[egj b;'?OVR” (CD32) the low-affinity receptor that binds IgG complexes.
three types of adhesion molecules: the selectins, the integrins arbcﬂ re:tea:%czgﬁr;s:]e[%q p—?xgnég) r(t;hélp(hggggtgiﬁ 'ég%r(eégﬁtbo/ry

Correspondence: Lena’kansson, Department of Clinical Chemistry, CD18), are expressed on monocytes. The CR and thedeeptors
University Hospital, S-751 85 Uppsala, Sweden. E-mail: lena.hakansson@O-operate in the facilitation of phagocytosis. The CR mediate the
clinchem.uas.se binding and the F¢ receptors the internalization [7].
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Glucocorticoids have been used in the treatment of RA for fiveof Helsinki and the study was accepted by the local ethics
decades [8] as effective anti-inflammatory agents with possibleommittee.
disease-modifying activity [9]. Glucocorticoids exert at least part
of their action at the molecular level by binding to specific Controls
receptors in the cytoplasm and then migrating to the nucleugifteen healthy female and six healthy male individuals served as
where they bind to selective regulatory sites on DNA. This cancontrols. Their mean age was 48 years (range 26—65 years). None
result in increased or decreased expression of genes important fof the controls had any symptoms of infection or any rheumatic
the inflammatory process [10]. The glucocorticoid—receptordisease.
complex can also interact with AP-1 transcriptional factor. This
binding abolishes AP-1 transcriptional activity, probably by Preparation of leucocytes
preventing it from entering the nucleus [11]. By these mechanism&eucocytes were labelled with MoAbs to cell surface receptors
the glucocorticoids inhibit the transcription of many cytokines, i.e. using a method described earlier [14]. Venous blood (2 ml) treated
IL-1, TNF-o and IL-6. The influence of corticosteroids on the with heparin and processed within 2 h was diluted with 10 ml PBS—
monocyte expression of adhesion molecules and phagocytosistrate buffer with 2% new born calf serum (NBS) and centrifuged
receptors in RA has not been studied previously. for 5min at 16Q@. The supernatant was removed and the remaining
The aim of the present study was to investigate the integrin an@ ml were incubated for 4 min at 32 with an equal volume of
phagocytosis receptor expression on peripheral blood monocytd4% paraformaldehyde to fixate the blood cells. The blood sample
in patients with RA and to study the effects of endogenous andvas then incubated with 0-83% NEI in 0-01m Tris—HCI buffer
exogenous corticosteroids on the expression of these receptors. pH 7-4 for 15 min at 37C to haemolyse the erythrocytes. The cells
were then centrifuged for 5min at 1§Gand the supernatant and
the erythrocytes were removed, and the remaining leucocytes were
SUBJECT AND METHODS then washed twice with PBS—citrate buffer. The cells were diluted
Patients with 0-5ml PBS—citrate—0-2% NBS and counted. The concentra-
Twenty-two patients with definite RA (17 women, five men, meantion of the granulocytes was adjusted to 1-7-216°ml. The cells
age 61 years, range 29-86 years) according to the ARA criteriavere incubated on ice with the following FITC-conjugated anti-
[12] were included in the study. The mean duration of disease wabodies for 30 min: control antibodies for IgG1, lgG2a and 1gG2b
63 months (range 1 month to 43 years). Ten of these patients witfDako, Glostrup, Denmark) and CD11a, CD14, CD16, CD18,
definite RA and another three patients with seronegative poly<CD29 (Dako), CD11b, CD35, CD44, CD49d, CD64 (Immunotech,
arthritis not fulfilling the criteria for definite RA (three men, mean Marseille, France), CD32 (Medarex, Annandale, NY) and CD49f
age 65 years and a mean disease duration of 10 years) were treat@&krotec, Raleigh, NC). Then the cells were washed twice with
with prednisolone; the initial dose of 5—-15 mg/day was decrease®BS and the samples were analysed by a Coulter Flow Cytometer
to 5-7-5mg/day during the first 2 weeks of treatment. Thes€Coulter Co. Inc., Hialeah, FL).
patients were also treated with second line drugs: chloroquine
250mgx1 (n=6), sulphasalazine 1>g2 (n=2), methotrexate Flow cytometric analysis
7-5mg/weekrf=1) and oral gold 3mg 2 (h=1). Blood samples Monocytes were gated on the basis of their forward scatter and side
were collected before the start of the treatment and after 4—6 weelscatter pattern and checked by staining with anti-CD14. The
of treatment. All blood samples were drawn before 10.00 a.mcontrol antibodies were used to set the background levels. The
None of the patients had received glucocorticoid treatment for theelative number of positive monocytes and the mean fluorescence
past 3 months prior to inclusion in the study and none of theintensity (MFI) for each antibody were measured.
patients had been treated with second line drugs. Most of the
patients were treated with non-steroidal anti-inflammatory drugsStatistical analysis
(NSAIDs). Values are given as medians and interquartile ranges. Non-
Eight of the patients with definite RA and another three patientgparametric tests, Mann—Whitndy-test, Wilcoxon matched pair
with other inflammatory arthropathies than RA were treated as intest and the Spearman rank correlation coefficient were used to
patients with metyrapone for 2 days. Metyrapone inhibits theanalyse the dat& <0-05 was considered significant. For statistical
activity of the enzyme 13-hydroxylase in the adrenal cortex and calculation the software Statistica (Stat. Soft. Inc., Tulsa, OK) was
thus decreases the synthesis of cortisol. On day 1, oral doses abed.
metyrapone of 750mg were given at 6.00a.m., 12.00a.m.,
6.00 p.m. and 12.00 p.m. The first dose of 750 mg on day 2 was
given at 6.00 a.m. Blood samples were collected the day before the
start of metyrapone treatment and on the second day of metyrapondonocyte cell surface expression
treatment. All blood samples were drawn at 7.30 a.m. All patientsFigure 1a shows the expression of Beintegrins on monocytes
were on NSAIDs, but none had received glucocorticoid treatmenfrom the RA patients compared with the healthy controls. The
for the past 3 months before inclusion in the study. One of theexpression of CD11a (LFA-1), CD11b (Mac-1, CR-3) and CD18
patients was on treatment with sulphasalazine 508 fing (the commong,-chain) were all up-regulated in the RA group
The patients were assessed according to the Thompson Indé€R <0-0001,P<0-0001,P<0-001, respectively). The expression
[13] of joint inflammation and to the duration of early morning of CD35 (CR1) on monocytes was increas&k-0001) in the
stiffness. The blood samples were analysed for the following:patient group (Fig. 1b). The expression of the two phagocytosis
haemoglobin, erythrocyte sedimentation rate (ESR), C-reactiveeceptors expressed on the monocytes, CD32RHA¢ and CD64
protein (CRP), leucocyte count, monocyte count and platele(FcyRI), was also elevated®(= 0-001,P <0-05, respectively) on
count. The patients were informed according to the Declaratiormonocytes from the patients (Fig. 1b). The relative number (%) of

RESULTS
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25 25 CRP was 40 md/(< 10-184 md), mean leucocyte count was
(a) 8-0x 107/ (range 4-%10°-18-1x 10%1) and mean platelet count
P < 0-0001 was 366x 10%1 (range 17% 10°-896x 10°/1).

20 120 No correlation was found between joint symptoms and mono-

cyte expression of the receptors. A significant correlation was

15 [ P < 0-0001 115 found between the monocyte expression of CD64 and the serum
level of CRP (=0-45,P=0-04) and between the monocyte

10k P <0-001 110 expression of CD64 and the blood platelet count=(-53,

P=0-003). In the RA group a significant correlation was found

between monocyte expression of CD1la and CDB82 {56,

51 1° P=0-02) and between CD18 and CD32=(0-69, P=0-002).

These correlations were not seen in the group of healthy controls.

MFI
MFI

CD11 CD11b CD18 .
@ The effect of prednisolone treatment on monocyte cell surface

expression

5 1 Clinical and laboratory data on 10 patients with definite RA before
(b) P <0-05 and after treatment with low-dose prednisolone are shown in
] Table2a. The patients improved clinically measured by the
Thompson Index and early morning stiffness and laboratory
indices of inflammatory activity. After 4—6 weeks of low-dose
prednisolone treatment a decreased monocyte expression®f the
chains, CD11a and CD11b, @f-integrins P<0-05, P<0-01,
respectively) was seen (Fig. 2a) as well as a diminished monocyte
expression of the commdiz-chain (CD18) and of CD33(< 0-05,

P <0-001, respectively; Fig. 2b). The expressiomafhains of the
Bi-integrins CD49d and CD49f also diminished significantly
(P<0-05 andP =0-05, respectively) after treatment with predni-
CD35 CD64 CD32 solone (Fig. 3a). The monocytes also expressed a lower number of
Fcy receptors, CD64 and CD32, after treatment with prednisolone

monocytes from peripheral blood of 22 patients with definite R in (P<.O'01’ F.)<O'05‘ resp_ectlvely, Flg..S.b). In Figs2 and 3 the
comparison with 21 healthy controll). The analyses were done by flow pat!ents with seronegative polyarth_rltIS are also shown. The_se
cytometry using specific FITC-conjugated MoAbs. The medians and uppepatIents showed the same pattern with lower monocyte expression
quartiles are shownbj Expression of complement receptor 1 (CR1, cD35) Of measured surface markers after treatment with prednisolone.
and FgRI and FgRIl (CD64, CD32, respectively) on monocytes from The monocyte expression of the comniyrchain (CD29) and the
peripheral blood of 22 patients with RATj in comparison with 21 healthy  hyaluronan receptor (CD44) was not influenced by prednisolone
controls @). The analyses were done by flow cytometry using specific treatment (results not shown).
FITC-conjugated MoAbs. The medians and upper quartiles are shown. No difference was seen between the blood monocyte cell
MFI, Mean fluorescence intensity. surface expression of the receptors measured in the patients with
RA after treatment with prednisolone and the control group. A
CD16 (FeyRII)-positive monocytes was the same (mean 11-3%)significant correlation was found between prednisolone-induced
in both groups. The expression of CD16 on monocytes from théowering of monocyte expression of CD11b and clinical improve-
patients, measured as MFI, was, however, higher than that ahent defined by the Thompson Index={0-64,P =0-02).
control monocytes, although at a very low level (TablB ,0-01).
Monocyte expression of thg;-integrins and CD44 (hyaluronan The effect of metyrapone treatment on monocyte cell surface
receptor) was not significantly different between patients andexpression
controls (Table 1). Eleven patients, eight patients with RA and three patients with
The disease activity of the patients was defined by joint indexpolyarthritis, were treated with metyrapone. Clinical and labora-
(mean Thompson Index was 88, range 0—225) and various laboraery data on the patients with RA before and after 2 days on
tory data; mean ESR was 42mm/h (range 8—120 mm/h), meametyrapone treatment are shown in Table 2b. The serum cortisol

10 —410

MFI

P<0:001 P=0-001

MFI

Fig. 1. (a) Expression of thg,-integrins CD11a, CD11b and CD18 on

Table 1. The mean fluorescence intensity of the expression of CD1eRHL), CD44 (the hyaluronate receptor) and e
integrins, CD29, CD49d and CD49f on peripheral monocytes from patients witmRA2®) and healthy controlsi& 21)

CD16 CD44 CD29 CD49d CDA49f

Rheumatoid arthritis ~ 0-42 (0-27-0-90)*  37-7 (28-8-52:5) 9.7 (5-8-25.3) 2.7 (0-2-5.8) 1.9 (0-5-13-9)
Healthy controls 0-33 (0-25-0-48) 32.4(19-0-50-7) 8.0 (5-0-13:3)  2-4(1.4-3-6) 1.0 (0-3-3-2)

*P<0-01.
The values are given as means and with ranges in parentheses.
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Table 2.

a. Clinical and laboratory data on the 10 patients with definite RA before and after treatment with prednisolone for 4—6 weeks

ESR CRP Leucocyte B monocytes Thompson Early morning
(mm/h) (al) count (1671 (et Index stiffness (min)

Patients treated with prednisolone
Before treatment 26 (8-59) 1%(@0-30) 7-6(4-3-10-1) 579 (150-840) 59 (0-100) 126 (0—-300)
After treatment 10 (2-20)* 10<10-13)* 8-0(1-9-14-2) 530 (360-920) 4 (0-32)** 10 (0—100)**

The values are given as means with range in parentheses.

b. Clinical and laboratory data from eight patients with RA before and after treatment with metyrapone

Patients treated with metyrapone
Before treatment 42 (9-110) 4%(0-184) 7.5(4-3-18-1) 500 (150-810) 92 (5-162) 90 (0—180)
After treatment 44 (10-125) 38<10-128) 6-2 (3-5-11-2) 460 (100-740) 86 (5—227) 80 (0—180)

The values are given as means and with range in parentheses.

ESR, Erythrocyte sedimentation rate; CRP, C-reactive protein; B, blood.
Reference intervals: ESR 2—15 mm/h, CRRO mg/l, leucocyte count 4-0—9<@.0%I.
*P<0-05; *P<0-01.

level at 7.30a.m. on day 2 of metyrapone treatment was signifi- \We report elevated expression of tAgintegrins but not the
cantly lower compared with before the start of treatment@;-integrins on peripheral monocytes in RA. This is in concor-
(162 nmoll compared with 438 nmadl/ P<0-01). When the dance with previous results [16—20]. To our knowledge this is the
whole group of the 11 patients was considered, the expression dirst time that elevated levels of CD11a have been reported on
CD35 was elevated after metyrapone treatment compared witheripheral monocytes in RA. Cytokines are thought to play a
before treatment R<0-05). If the polyarthritis patients were central role in the pathogenesis of RA. Their action is complex,
eliminated and only the RA patients were evaluated, this changevith multiple relationships, and it is difficult to know the exact role
was no longer significantP(=0-09, Fig.4). The expression of of each cytokine. The proinflammatory cytokines are the most
CD49d was elevated after metyrapone treatment to a significarjfrominent cytokines in RA, both in the synovial fluid and blood
level in the whole group and also in the group of eight patients with[21]. In vitro the expression of CD11a is stimulated by IL-2, TNF-
RA (P<0-05, Fig. 4). The expression of the other receptorsfthe « and TNF#, and the expression of CD11b and CD18 is stimulated
integrins, Fg receptors and the hyaluronan receptor) was notby IL-2, IL-4, TNF-« and TNF# [22]. Some of the proinflam-
influenced by metyrapone treatment. matory cytokines, e.g. IL-6, IL-1 and TNé&; have been measured

in high concentration in the blood from patients with RA [23-25]
and couldn vivo stimulate the expression of tig-integrins on the
monocytes.

The recruitment of monocytes from the blood to tissue macro- Blood monocytes from patients with RA have been shown to be
phages and macrophage-like cell type A and C in the synoviahighly adherent to cultured endothelium [20] and to exhibit
membrane is an important part of the joint destructive process itincreased adhesion to plastic, fibronectin and plasma [19]. The
RA [2]. The adherence of monocytes to endothelium is essential ifB;-integrins are very important for the adhesion of monocytes to
their development to tissue macrophages [1]. In the present studgxtracellular matrix. The fact that the number Bf-integrin
signs of blood monocyte activation related to adhesion andeceptors on the monocytes from RA patients in the present
phagocytosis were observed. Blood monocytes in patients witlstudy was similar to that of monocytes from healthy individuals
RA were strongly activated with high expression of tBg does not necessarily mean that they are not functionally stimulated.
integrins, CR1 and the Rcreceptors (CD64, CD32 and CD16). The integrins can change their conformation from an inactive to
Correlation between monocyte expression of CD32 and CD1lactive state without an increase in the number of receptors [4].
and CD18, respectively, was seen in RA. It has been reported that The expression of CD64 and CD32 was elevated and that is
when leucocytes become activaiadiitro, these receptors are up- also in concordance with previous studies [18,26,27]. Correlation
regulated in parallel [15]. When the patients were treated withbetween monocyte expression of CD64 and serum levels of CRP
prednisolone for 4—-6 weeks, the expression of fhe and 3,- and blood platelet count indicates a relationship between the acute-
integrins, CR1 receptor and CD64 and CD32 diminished. Thephase response and up regulation of CD64. Cytokines important
prednisolone treatment normalized the monocyte expression of afbr the acute-phase response are IL-6, IL-1 and TNAL-6

the receptors investigated. Lowering of the blood cortisol levelinduces thrombocytosis and hepatic production of CRP [28]. IL-1
with metyrapone treatment for 2 days increased the expression @nd TNFe stimulate the production of CRP [29]. There are,
CD35 and CD49f on the peripheral monocytes. however, no reports on the effect of IL-6, IL-1 and ThFen

DISCUSSION

© 1999 Blackwell Science LtdClinical and Experimental Immunolog$15554—-560



558 I. Torsteinsddir et al.

(a) 5r- (a) -5
30 -30
4 4
20 - -20 3+ -3
Ty o — o
= L ]l = § S
2 -2
10 -110
L | 1 11
0 ! ! ! ! 0 ‘ ‘ ‘ ‘
Before After Before After 0 0
freatment  treatment treatment  treatment trS:tfr%r:nt tre):j(::ﬁ:ant trS:tfr‘:eent treggztrent
CD11a CD11b CD49d CD49f
7 (b) 1% 200 1) 20
20 P < 0-001 -20
o P<0-05 15 115
B 15 Q o —15
L : o T
= s = 10 410 E
10} {10= = =
5 15 5 -5
0 Bef‘ore Af‘ter Before After 0 0 0
treatment treatment treatment treatment trg:tffnfm tre’;{:ﬁ;m trg:tf;fm tre’:{:\’i;m
CD18 CD35 CD64 CD32

Fig. 2. (a) Blood monocyte expression of thechains of thed,-integrins Fig. 3. (a) Blood monocyte expression of thechains of the3;-integrins,
CD11a and CD11b in patients with definite RA,(n=10) and seronega- CD49d and CD49f, in patients with definite RA(n=10) and seronega-
tive polyarthritis O, n=3) before and after 4—6 weeks of treatment with tive polyarthritis O, n=3) before and after 4—-6 weeks on low-dose
low-dose prednisolone. The analyses were done by flow cytometry usingrednisolone treatment. The analyses were done by flow cytometry using
specific FITC-conjugated MoAbs. (b) Blood monocyte expression of thespecific FITC-conjugated MoAbs. (b) Blood monocyte expression of the
commonf,-integrin chain (CD18) and the complement receptor 1 (CR1, FcyRI and Fe/RIl (CD64 and CD32) in the same patients before and after
CD35) in the same patients before and after treatment with low-doserednisolone treatment. The analyses were done by flow cytometry using
prednisolone. The analyses were done by flow cytometry using specifispecific FITC-conjugated MoAbs. MFI, Mean fluorescence intensity.
FITC-conjugated MoAbs. MFI, Mean fluorescence intensity.

20 120

CD64 expression. Interferon-gamma (IF)N-and IL-10, on the - ]
other hand, induce up regulation of CD64 [30,31], but are not g, 151 o B 115
reported to stimulate the production of acute-phase proteins. TheS

mechanism behind the relationship between CD64 expression an -
acute-phase response can thus not be concluded from preserg 10
knowledge of the mentioned cytokines and their effect on mono- 2

|
)
Mean fluorescence

cytes. Also in concordance with previous studies was the finding i P<005
that the peripheral monocytes from RA patients expressed highe§ 5 15
levels of CR1 [17,27].

Treatment with low-dose prednisolone significantly lowered i i
the monocyte expression of ti8g- andg,-integrins, Fg receptors 0 g L 0
and CR. Glucocorticoids are known to suppress the inflammation T e geoore e
process. They inhibit the transcription of many cytokines [32] and cD35 CD49d

also affect the expression of adhesion molecules on different cells.

Dexamgthasone was shown to inhibit the Taéfduced expres-. Fig. 4. Blood monocyte expression of the complement receptor 1 (CR1,
s_lon of lntercellular_ adhesion m0|eCUIe'1_(|9AM'1) on synovial CD35) and CD49d in patients with definite RA(n = 8) and seronegative
fibroblasts [33].Invitro dexamethasone diminished the TNF-  polyarthritis ©, n=3) before and after 2 days on treatment with metyr-

induced expression of ICAM-1 and E-selectin and IL-1-inducedapone. The analyses were done by flow cytometry using specific FITC-
expression of ICAM-1, vascular cell adhesion molecule-1 conjugated MoAbs.
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(VCAM-1) and E-selectin [34]. In patients with multiple sclerosis In the present study the monocytes from patients with RA
treatment with 1g methylprednisolone lowered the monocyteshowed signs of activation in the peripheral circulation concerning
expression of CD11b [35]. Monocyte HLA-DR expression in adhesion and phagocytosis. The priming of the blood monocytes in
multiple sclerosis patients was reduced by 50% following aRA may be one of the mechanisms behind the recruitment of
single dose (500mg) of intravenous methylprednisolone [36].mononuclear cells to the rheumatoid synovium. Prednisolone
Other aspects of monocyte activation can be suppreisséado seems to exert part of its effect in RA by down-regulation of the
by glucocorticoid treatment. In healthy persons treated with aadhesion and phagocytosis receptors on monocytes, leading to
single dose prednisolone 1-5mg/kg, the release of &Nby diminished mononuclear cell infiltration of the synovium. The
monocytes was suppressed [3Thvitro glucocorticoids sup- observed effects of prednisolone on monocyte activity might
pressed the activation-induced TNFrelease from monocyte- contribute to the understanding of possible cellular mechanisms
macrophages [38]. Treatment with glucocorticoids also diminishedehind the disease-modifying role of low-dose corticosteroids
blood levels of IL-6 [39] and IL-8 [40]. recently reported in RA [9].

The effect of glucocorticoids on monocyte expression of the
adhesion molecules seen in the present study could be mediated by
the suppressed production of cytokines or a direct effect of the
glucocorticoids on the receptor expression on the monocytesthe authors would like to thank Mrs Inger Ohlsson and Mrs Sonja
More evidence speaks for the former explanation, i.e. that downNordstran and the staff of the Department of Rheumatology for the help
regulation of cytokine production is involved. Another contribut- in collecting the blood samples. This study was supported by the Agnes and
ing mechanism could be the stimulation of the production 0fMac_Rudbergs foundatioq, the'Swedish Rheumatism Association, and the
lipocortin-1 mediated by glucocorticoids [41]. Lipocortin-1 inhi- Medical Faculty of the University of Uppsala.
bits phospholipase Aand thereby the production of leukotrienes,
prostaglandins and platelet-activating factor [32]. The final effect
of the glucocorticoid treatment in RA is, however, indicated to be ) ]
the down-regulation of adhesion and phagocytosis receptors ont Cutolo M, Sulli A, Barone A, Seriolo B, Accardo S. Macrophages,
peripheral monocytes. This can lead to less adhesiveness of the :sL)]/—psosvzllalgnssue and rheumatoid arthritis. Clin Exp Rheumatol 1993;
monocytes to the endothelium 'and Cons.equently alower number Of2 Yanni G, Whelan A, Feighery C, Bresnihan B. Synovial tissue macro-
macrophages in the rheumatoid synovium.

hages and joint erosion in rheumatoid arthritis. Ann Rheum Dis 1994;
- phag ]
Usually the clinical effect of the most commonly used second  53.39_44.
line drugs in the treatment of RA is observed after approx. 10~12 3 Canete JD, Llena J, Collado A, Sanmarti R, Gaya A, Gratacos J, Blay
weeks. Accordingly we chose to test the effect of prednisolone M, Munoz-Gomez J. Comparative cytokine gene expression in synovial
after 4—6 weeks of treatment. Six of the patients treated with tissue of early rheumatoid arthritis and seronegative spondyloarthro-
prednisolone also received treatment with chloroquine. Chloro- pathies. Br J Rheumatol 19936:38—-42. _
quine inhibits phagocytosis [42] and superoxide production [43] by 4 MO]CI!( CF, Shg_vach EM. Adhesion molecules: a rheumatologic per-
monocytes. No reports are available on the effect of chloroquine on, Sspef:t“’e'_I’_B‘:h_lf'“?f,Rh?“ml1?9?'(199;_1004' cula dleuk
monocyte adhesion receptors. One patient was treated with meth-= pringer TA. Traffic signals for lymphocyte recirculation and leukocyte
t te. Methot t d th . f Ki emigration: the multistep paradigm. Cell 1994301-14.

0 rexa.e. etho rexa_ € reauces X e.expres_smn Of mono |.ne.s .a\n Gumbiner BM. Cell adhesion: the molecular basis of tissue architecture
fadhesmn molecule.s in the synovial tissues in RA [44] and inhibits 4 morphogenesis. Cell 19984:345-57.
inflammatory cytoklng release from blqod mononuclear cells [45].' 7 Ranjeny T, Wong R, Lipsky PE. Monocytes and macrophages. In:
As the exact mechanisms of second line drugs on the rheumatoid Harris ED, Kelley WN, Ruddy. S, Sledge CB, eds. Textbook of
inflammatory process are not known, it is impossible to exclude rheumatology, 5th edn. Philadelphia: W.B. Saunders Co., 1997:128—
completely the possibility that the second line drugs in some way 45.
affect the receptor expression by monocytes in RA. All of the 8 Hench P, Kendall EC, Slocumb CH, Polley HF. The effect of a hormone
patients that were treated with prednisolone, however, became of the adrfenal cortex and of pituitary adrenocorticothropic hormone on
clinically improved with lower Thompson Index. Furthermore, Lh_e“matg's a;trr]\rms.ffProc '}""”I’O Clin 1_94%4:181_97' d o
there was a correlation between the lowering of CD11b expression iwan JR. The effect of glucocorticoids on joint destruction in

d the clinical imorovement as defined by chanae of the rheumatoid arthritis. The Arthritis and Rheumatism Council Low-
jT’rkllompson Inde befgre and after predn'soloneytreatmgnt Dose Glucacorticoid Study Group. N Engl J Med 19853142-6.
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