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Calcitonin inhibits production of
immunoglobulins, rheumatoid factor and
interleukin- 1 by mononuclear cells from patients
with rheumatoid arthritis

Sumihisa Aida, Masako Okawa-Takatsuji, Shinichi Aotsuka, Koki Shimoji,
Ryuichi Yokohari

Abstract
Objectives-Elcatonin (eCT), an eel calci-
tonin derivative, is shown to considerably
improve the clinical signs and symptoms,
as weli as laboratory data, in patients with
rheumatoid arthritis (RA). The thera-
peutic efficacy ofeCT, however, is reduced
by preceding and/or concomitant use of
corticosteroid. Thus the effects of eCT
on the production of immunoglobulins,
IgMRF and interleukin-1 (IL-1) by mono-
nuclear celis (MNCs)/monocytes were
studied, and compared among patients
with RA that received three kinds of treat-
ment and also normal volunteers (NV).
Methods--Ten patients with RA had been
treated with a non-steroidal anti-inflam-
matory drug only (NSAID group), 11 with
oral prednisolone (PSL group), and eight
with intramuscular eCT (eCT group).
MNCs/monocytes from these patients, and
also 10 from the NV group, were collected
and cultured. IgG, IgA, IgM, IgMRF, IL-la
and IL-1" in the supernatants were meas-
ured by enzyme-linked immunosorbent
assay (ELISA). In the NSAID, PSL and NV
groups, eCT was added to the culture
medium, and the effects ofeCT on produc-
tion ofthese substances were studied.
Results-Baseline production of IgM, IL-
la and IL-1, by MNCs/monocytes in the
eCT and NV groups was significantly lower
than that in the NSAID group. Further-
more, addition of eCT to the culture
medium significantly inhibited the produc-
tions of IgG, IgMRF, IL-lot and IL-1" by
MNCs/monocytes in the NSAID group,
whereas production of neither IgG, IgA,
IgM, IgMRF nor IL-1 by MNCs/monocytes
in the PSL and NV groups was affected by
eCT.
Conclusion-eCT may regulate immune
responses through MNC/monocyte
function in patients with RA. The present
results support our proposal that eCT is an
effective agent for the treatment ofRA.

(Ann Rheum Dis 1994; 53: 247-249)

Calcitonin (CT), a hormone produced in the
thyroid gland, is widely known to inhibit bone
resorption by osteoclasts,1-3 and has been used

for treatment of osteoporosis. In patients with
rheumatoid arthritis (RA), however, we have
demonstrated that treatment with elcatonin
(eCT), an eel CT derivative, considerably
improved not only the clinical signs and
symptoms but also decreased the erythrocyte
sedimentation rate (ESR), and the serum levels
of C-reactive protein (CRP), IgG, IgA, IgM
and IgM-rheumatoid factor (IgMRF).
Furthermore, the efficacy of eCT was sug-
gested to be altered by preceding and/or con-
comitant use of corticosteroid.4 5 In this study
we investigated the effects of eCT on produc-
tion of IgG, IgA, IgM, IgMRF by cultured
mononuclear cells (MNC)s, as well as produc-
tion of IL- lao and IL-iI3 by monocytes.

Patients and methods
Twenty nine patients with RA6 and 10 normal
volunteers were studied after obtaining their
informed consent. Ten patients with RA, as
controls, had been treated with a non-steroidal
anti-inflammatory drug (NSAID) only,
although the type of drug and its dose varied
(NSAID group, nine women, one man; mean
age, 61 years; mean stage [7], 1 7). Eleven
patients with RA had been treated additionally
with oral prednisolone, 2-5-5-0 mg/day (PSL
group; nine women, two men; mean age, 55
years; mean stage, 2 3). Eight patients had
been additionally treated with intramuscular
eCT, 20 MRC units/week, for more than six
months (eCT group; seven women, one man;
mean age, 63 years; mean stage, 2.9). Ten
normal volunteers (NV group; nine women,
one man; mean age, 58 years) were used as
controls. There were no significant differences
in sex or stage (Chi square test), as well as age,
ESR and CRP (one-way analysis of variance
(ANOVA)) among the groups.

After separation by centrifugation on a
Ficoll-Hypaque gradient8 and washing three
times with Hank's balanced salt solution,
peripheral blood MNCs from patients with RA
were suspended in RPMI 1640 supplemented
with 5% fetal calf serum (FCS). Monocytes in
MNCs were isolated according to the method
of Montazeri et al9 by allowing them to adhere
to polystyrene tissue culture dishes coated with
FCS. In the NSAID and PSL groups, eCT
(Asahi Chemical Industries, Tokyo, Japan) at
final concentrations of 0, 1, 10 and 50 ng/ml
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was added to the culture medium. After
incubation of the dishes at 37°C with 5% CO2
for seven days for MNCs and for 20 hours for
monocytes, IgG, IgA, IgM, IgMRF, IL-lot and
IL- 1 in the supematants were measured by
enzyme-linked immunosorbent assay (ELISA)
as described previously. 1012 Population and
viability of MNCs/monocytes was verified
photomicroscopically before and after culture.

Results were expressed as median and
quartile deviation, Q (Q = (Q3-Q1)/2), when
non-parametric tests were used, and as mean
and standard error of the mean(SEM) when
the parametric test was used. Differences and
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Figure 1 Baseline concentrations ofIgG, IgA, IgM and IgMRFproduced by cultured
mononuclear cellsfrom patients with rheumatoid arthritis and normal volunteers. Baseline
concentrations ofIgM produced by MNCs/monocytes in the eCT group, as weUl as IgG and
IgM in the NVgroup were significantly lower than those in the NSAID group. NSAID,
previous treatment with non-steroidal anti-inflammatory drugs (NSAID)s; PSL, previous
treatment with prednisolone (PSL); eCT, previous treatment with elcatonin (eCT), an eel
cakitonin derivative. Horizontal lines represent the medians. Mann-Whitney U test was
used.
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Figure 2 Baseline concentrations ofIL-la and IL-1 , produced by cultured monocytes
from patients with rheumatoid arthritis and normal volunteers. Baseline concentrations of
IL-la and IL-1/3 produced by monocytes in the eCT and NVgroups were significantly
lower than those in the NSAID group. Horizontal lines represent the means. Student's t test

was used.

changes in immunoglobulins and IgMRF were
analysed by the Mann-Whitney U test and
Friedman test, respectively. Differences and
changes in IL-1, whose dispersion showed
approximately a normal distribution on a
logarithmic scale, were analysed by Student's
t test and two-way ANOVA respectively, after
transformation into common logarithms.
Differences at p <0-05 were considered sig-
nificant.

Results
Baseline concentrations (of medium without
eCT application) of IgM (p < 0-05), IL-lot
(p<0-05) and IL-1 3 (p<0.01) produced by
MNCs/monocytes in the eCT group, as well as
IgG (p < 0-001), IgM (p < 0.001), IL-lot
(p<O001) and IL-l (p<0-0001) in the NV
group were significantly lower than those of the
NSAID group (Mann-Whitney U test for IgG
and IgM, Student's t test for IL- Icx and IL-1>).
In the PSL group, only IgG was signifi-
cantly low compared with the NSAID group
(figs 1, 2).
The addition of eCT to the culture medium

of MNCs/monocytes from the NSAID group
decreased the production of IgG (p < 0-05)
and IgMRF (p < 005), IL-lot (p < 0-001) and
IL- 1 (p < 0 01) (Friedman test for IgG and
IgMRF, two-way ANOVA for IL-lot and IL-
1,3) in a dose-dependent manner (figs 3, 4). In
the PSL and NV groups, however, these
suppressive effects of eCT on the production
of immunoglobulins, IgMRF and cytokines
by MNCs/monocytes were not significant (figs
3, 4).

Discussion
The present results showed that in vivo
treatment with eCT inhibits the production of
IgM (fig 1), IL-lot and IL-13 (fig 2) by MNCs/
monocytes obtained from patients with RA,
and also that in vitro application of eCT
inhibits the production of IgG, IgMRF (fig 3),
IL-lot and IL-i1( (fig 4) by MNCs/monocytes
obtained from patients with RA given NSAIDs
only. Furthermore, these effects were not
significant in the PSL and NV groups. The
inhibitory effects of eCT on both immuno-
globulin and IgMRF production were com-
patible with our clinical observations of
patients with RA treated with eCT.4

It has been reported that CT receptors are
present on human lymphocytes,'3 14 monocytes
and macrophages'5 16 as well as on osteo-
clasts. -3 Binding of CT by these receptors has
been shown to inhibit mitogenesis in
thymocytes,17 and the accumulation of cyclic
nucleotides in MNCs'8 and monocytes or
macrophages.15 16 Although one of the roles of
CT is inhibition of bone resorption by
osteoclasts,'-3 which are considered to be
derived from monocytes,19 another possible
associated action of CT might be suppression
of immune responses.
The precise mechanism of this suppressive

effect of eCT on MNCs/monocytes is still
unclear at present, but multiple actions may be
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prednisolone. Furthermore, MNCs/monocytes
from the NV group were not affected by eCT.
This suggests that eCT allows a normal
immune response to be retained but regulates
the pathological immune response in RA.
These findings agree with previous studies,
which have demonstrated that treatment of RA
with eCT decreases the serum levels of immu-
noglobulins and IgMRF without side-effects,
and that preceding and/or concomitant use of
corticosteroid negates these clinical effects.4 '

The present study therefore supports our pro-

posal that eCT is an effective therapeutic agent

for RA.
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Figure 3 Effects ofelcatonin (eCT) on production ofIgG, IgA,IgM and IgMRF by
cultured mononuclearcellsfrom patients with rheumatoid arthritis and normal volunteers.
Addition ofeCT to the incubation medium of monocytesfrom the NSAID group decreased
the production ofIgG and IgMRF. Symbols represent the medians and quartile deviations,
Q (QQ3-Q,)/2), where position (on or under the symbol) of each vertical bar indicates
the direction ofwider deviation; 0, NSAID group (n =10); , PSL group (n = 11); 0, NV
group (n = 10).Friedman test was used.
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Figure 4 Effects of eleatonin (eCT) on production IL-la IL-1, by

monocytes from patients with rheumatoid arthritis and

to the culture medium of monocytesfrom the NSAID

la and IL-1 Symbols represent the means and 0,

NSAID group (n= 8);* PSL group (n = 8); NVgroup Two-wayANOVA

was used.

involved: not only direct action

indirect actions on MNCs/monocytes

to be present. eCT inhibitedIL-la and

production in this study, suggests

suppressive effects on immunoglobulins

elicited indirectly via suppression

synthesis of some cytokines, such as IL-ila
IL-_l.20 21

Our findings suggest strong regulatory

effects of eCT on immune responses

and interference with these effects
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