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Abstract

Background: Activation of inflammatory response system (IRS) is suggested by increased levels of plasma soluble
interleukin-2 receptor (sIL-2R) in patients with bipolar mania. The reasons for changes in stimulated interferon-gamma
(IFN-y) and interleukin-10 (IL-10) production in bipolar mania along with subsequent remission remain uzteds:

We measured phytohemagglutinin (PHA)-stimulated Hrldnd IL-10 production in 20 physically healthy inpatients aged
between 18 and 45 years with bipolar mania (DSM-IV) using Young Mania Rating Scale (YMRS) sedt@sand in
subsequent remission (YMRS12), as well as in 15 age- and sex-matched healthy normal conRedslts: The mean
values of IFNy production in patients in acute mania and in subsequent remission were significantly lower than those of
healthy controls B = 0.0004,P = 0.0005, respectively). There was no significant difference in IL-10 production between
bipolar patients in acute mania as well as in subsequent remission and healthy controls. In acute mania, the mean values of
IFN-y and IL-10 production in medicated patients={ 13) did not differ from those of drug-free patients= 7). Other

clinical variables had no effect on IFfdand IL-10 productionLimitation: The uncontrolled medication, small sample size

of the bipolar individuals, and some immune re-measurements prior to full remission periods, limit generalization from the
data in this studyConclusion: Reduced production of IFN-without alternation of IL-10 in bipolar mania and subsequent
remission suggest that the immune modulation may vary in patients with different major psychiatric disorders.
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1. Introduction
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between 18 and 45 years. All subjects met DSM-IV

(American Psychiatric Association, 1994) criteria for

Patients with bipolar disorder have been reported
to have altered immune functions (Kronfol and
House, 1988a) including leukocytosis (Kronfol et al.,
1988b), and higher prevalence of thyroid autoan-
tibodies (Lazarus et al., 1986) as well as immune-
related diseases (Tsai et al., 1997b). But reports on
the assessment of cytokine regulation in patients with
bipolar disorders are limited. Rapaport (1994) found
no evidence of immune system activation in
euthymic patients with bipolar disorder. However,
Maes et al. (1995a) reported that plasma concen-
trations of plasma soluble interleukin-2 receptor
(slL-2R) and sIL-6R were significantly increased in
manic patients as compared with normal controls,
and suggested activation of inflammatory response
system in manic patients. Tsai et al. (1999) found
that lymphocyte proliferation to phytohemagglutinin
(PHA) and plasma slL-2R levels, but not sIL-6R, of
bipolar patients, were significantly higher in acute
mania than in consequent remission. Thus, it is
suggested that cell-mediated immunity activation in
bipolar mania may be through a specifically state-
dependent immune response. Furthermore, a signifi-
cant positive correlation between improvement of
manic severity and reduction in plasma sIL-2R levels
in acute mania and subsequent remission is also
demonstrated (Tsai et al., 2001).

Interferon-gamma is associated with T-helper cell
type | (TH-1). IL-10, a negative immunoregulatory
cytokine, is associated with T-helper cell type Il
(TH-2) or humoral immune activation. The secretion
of interferonsy (IFN-v) is increased in patients with
major depression (Maes et al., 1994) and decreased
in patients with different subtypes of schizophrenia
(Wilke et al., 1996). Rothermundt et al. (1996)
reported a lower production of stimulated IL-10 and
IFN-y in acute schizophrenic patients. Unlike major
depressive disorder and schizophrenia, the reasons
for stimulated IFNy and IL-10 production in bipolar
patients remain unclear. The present study examines
IFN-y and IL-10 production in bipolar patients in
acute mania and in subsequent remission.

bipolar | disorder, and were manic with Young
Mania Rating Scale (YMRS; Young et al., 1978)
score26. They were diagnosed and rated by two
senior psychiatrists with a validated semi-structural
schedule that has been used elsewhere (Tsai et al.,
1997a, 1999). The diagnosis was made by directly
interviewing the patients and reviewing available
medical records. Patients having mixed episode or
other comorbid Axis | psychiatric disorders (e.g.
substance abuse) were excluded. All subjects were
free from symptoms of infection and immune dis-
eases and had not taken any drug known to affect the
immune system for at least 2 weeks before being
enrolled in the study. After having obtained written
informed consent, the patients and controls provided
blood samples between 08:30 and 09:30 h following
an overnight fast. The blood samples of those
subjects were also collected in subsequent remission
state with YMRS scerd® and being free from
any sign of depression. During the index hospitaliza-
tion, all patient subjects still received mood stabi-
lizers, and typical antipsychotic drugs (haloperidol or
chlorpromazine) as indicated clinically.
Peripheral blood mononuclear cells (PBMC) of
patients and controls were isolated from heparinized
peripheral blood with Ficoll-Paque density gradient.
For the introduction of IL-10 and yFRBMCs
X(20° cells) were cultured with phytohemag-
glutinin (PHA) (t@/ml) and were incubated in a
°87 5% CO, humidified incubator for 48 h. After
incubation, the cells were harvest by centrifugation.
The supernatants were kept frozen &#FC till
further analysis. The levels of cytokine production
were measured in duplicate using commercial ELISA
reagents. Determination of cytokine concentration in
the supernatants was performed using qrkit-N-
(BioSource International, Camarilla, CA, USA) and
an IL-10 kit (Endogen, Cambridge, MA, USA). The
sensitivity of IFN-assay was 1000—-15.6 pg/ml and
that of the IL-10 assay was 600-15.36 pg/ml. The
intra- and interassay coefficients of variation for
Fahd IL-10 were lower than 5.9 and 6.1%, and

10 and 10%, respectively.

2. Methods

IFN-y and IL-10 levels were compared between

mania and subsequent remission in bipolar indi-

viduals by Wilcoxon’s non-parametric test or paired
Participating subjects were acute inpatients aged t-test, as applicable. Mann—Whitney test (Wilcoxon
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signed rank test) antdtest were used for comparing both in acute mania and in subsequent remission was
bipolar and healthy individuals. Among bipolar significantly lower than in healthy controls. There
patients in mania and consequent remission, Spear- was no significant difference in IL-10 production
man’s correlations were used to examine the rela- between bipolar disorder and healthy controls.
tionship of continuous variables of the clinical The medication effects on PHA-stimulated, IFN-
features to IFNy and IL-10 production, respectively. and IL-10 production in bipolar patients were ex-

Difference were considered statistically significant amined. The 13 medicated patients had non-sig-
if a P-value was equal to or less than 0.05. nificantly higher mean va&uB. of IFN<y pro-

duction (1345.6:2144.0 pg/ml) than seven drug-
free patients (698:8411.2 pg/ml). The mean
valuetS.D. of IL-10 among medicated patients

3. Results (464.1+-549.8 pg/ml) is comparable to that of drug-
free patients (457:8412.6 pg/ml). We also ex-

The participating subjects included 20 (eight male amined the possible influences of clinical variables
and 12 female) manic patients with a mean age of on the changes in cytokine production, including
31.7+9.9 (S.D.) years, and 15 (seven male and eight current age, age of onset, number of episodes and
female) healthy controls with mean age of 2432 length of illness. Neither PHA-stimulated IFNRnor
(S.D.) years. The mean YMRS score of acute mania IL-10 production in acute mania and in subsequent
at the time of blood withdrawal for study was remission showed correlation to any aforementioned

35.2+-4.7 (S.D.) points (range 26—40). There were clinical variable.
seven patients who were free of any psychotropic

drugs for at least 2 weeks, whilel3 patients (65%)

were treated with mood stabilizers and other psycho- 4. Discussion
tropic agents including lithiumn(= 8), carbamaz-

epine (= 2) and valproaten= 3). While follow-up To the best of our knowledge, this study is the first
blood samples of patients were collected, 14 patients report onylldd IL-10 production in bipolar
were treated with lithium, two with carbamazepine, patients. One major finding of this study is the
one with valproate, and three with valproate and reduced production ofyliNbipolar patients as
lithium. The mean score of YMRS in the remission compared to normal controls. This difference in IFN-
period was 3.53.8 points (range- 0—12), which v production is not associated with current age, age
indicates clinically significant improvement in manic of onset, number of episodes, or length of illness in
symptoms. The mean duration between blood sam- patients with bipolar disorder. The reduced IFN-
plings during acute mania and in remission was production in both acute mania and subsequent
43.2+21.2 (S.D.) days. remission suggests a trait marker in bipolar disorder.
As shown in Table 1, there is no significant Unlike the increased IL-10 production in major
difference in the production of IFN-and IL-10 in depression (Seidel et al., 1995) and the decreased
bipolar patients in acute mania and in remission. IL-10 production in schizophrenia (Rothermundt et
However, the production of IFN-in bipolar patients al., 1996), our data showed that neither the presence
Table 1
Interferonsy (IFN-vy) and interleukin-10 (IL-10) levels (pg/ml) in patients with bipolar disorder and healthy controls
Bipolar patients Healthy controls Statistics
(n=20) (h=15) (P-values)
Acute mania (A) Remission (B) (©) Avs.B Avs. C Bvs. C
(mean-S.D.) (meartS.D.) (meartS.D.)
IFN-y 1118.8-1748.3 1126.81689.2 3527.32057.7 NS 0.0004 0.0005
IL-10 461.7-494.6 415.9-383.8 379.6:273.5 NS NS NS

® Non-significantly different.
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of manic symptoms nor psychotropic medication cated or drug-free manic patients and immune mea-
influenced IL-10 production in bipolar patients. surements during full remission of the index episode
Therefore, the present finding provides additional are warranted in further studies.

evidence that immune modulation may vary in
different major psychiatric disorders and is in agree-
ment with the findings of our early articles (Tsai et Acknowledgements
al., 1997b).
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