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ARTICLE INFO ABSTRACT

Article history: Objective: The aim of the present study was to compare the effects on serum cytokine concentrations of
Received 18 March 2008 paroxetine, a selective serotonin re-uptake inhibitor, and kamishoyosan, a Japanese traditional medicine,
:"""" *"::‘;:: form in midlife women with psychological symptoms.

M!tfmds Seventy-six women with psychological symptoms such as anxiety and mild depression as
isal were lled in this study. Thirty-eight women received oral administration
u! 10 mz parmetme every day, and 38 women received oral administration of kamshoyosan every day for
& months. Overall climacteric symptoms were assessed using Greene's climacteric scale. Serum levels of
cytokines were measured using a multiplexed human cytokine assay.
Results: Greene's total scores in both women treated with paroxetine and in women treated with
kamishoyosan decreased significantly, Percentage decreases in Greene's total, psychological and vaso-
motor scores during the 6-month period in the paroxetine group were significantly greater than those in
the kamishoyosan group, Serum IL-6 concentration in women treated with paroxetine decreased signif-
icantly. Serum concentrations of IL-8, IL-10, macrophage inflammatory protein (MIP)-18 and monocyte
chemoattractant protein-1 in women treated with paroxetine decreased significantly, On the other hand,
serum |L-6 concentration in women treated with kamishoyosan decreased significantly, but other serum
concentrations did not change significantly.
Conclusion: Decrease in IL-6 concentration may be involved in the mechanism of the actions of both parox-
etine and kamishoyosan in women with psychological symptoms, and IL-6 may therefore be useful as a
marker of treatment. The action of paroxetine may also be associated with decreases in IL-8, IL-10, MIP-18.
© 2008 Elsevier Ireland Ltd. All rights reserved,
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1. Introduction

In midlife women during the menopausal transition, psycho-
logical symptoms such as anxiety and mild depression as well as
vasomotor symptoms have been observed as menopausal symp-
toms. A selective serotonin reuptake inhibitor (SSRI) has been used
to treat depression in women, but adverse reactions such as nausea
and headache have been observed in women treated with SSRI [1].

* Comresponding author, Fax: 481 88 631 2630.
E-mail address: yasui@clin.med.iokushima-u.acjp (T. Yasui)

0378-5122/5 - see front matter © 2008 Elsevier Ireland Ltd. All rights reserved,
doi:10.1016/j.maruritas 2008.12.007

In Japan, various Japanese traditional medicines have been
used for treating women who complain of menopausal symptoms.
Kamishoyosan (Jia-wei-xiao-yao-san) is one of the formulae used
for treatment of psychological symptoms such as anxiety, depres-
sion and irritability in menopausal women [2.3]. Recently, it has
been reported that women with premenstrual dysphoric disorder
were successfully treated with kamishoyosan [4]. Kamishoyosan
consists of the following 10 medical herbs: Bupleurum root, Peony
root, Atractylodis lanceae rhizome, Angelica root, Hoelen, Gardenia
fruit, Moutan bark, Glycyrrhiza root, Ginger rhizome and Mentha
herb. It is thought that kamishoyosan acts on the central nervous
system, but the mechanism of the action of kamishoyosan has not
been fully elucidated.
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Cytokines are involved in various functions of the central ner-
vous system. It has been reported that circulating cytokines are
dysregulated in major depression [5). Plasma interleukin (IL}-6 con-
centration has been reported to be increased in major depressive
disorders [6,7]. Levels of mitogen-induced cytokines such as IL-
1B, IL-2, IL-10 and interferon (IFN)-y have also been reported to
be high in patients with major depression [8]. In midlife women
with depression as a menopausal symptom, plasma IL-6 concen-
tration was found to be increased [9], We also reported that serum
concentrations of IL-6, IL-8 and IL-10 were high in midlife women
with psychological symptoms [10]. On the other hand, it has been
reported that decreases in serum concentrations of [L-6 and tumor
necrosis factor (TNF)-a were observed in depressed patients treated
with SSRI [11,12], Ushiroyama et al. reported that plasma TNF-
a concentration was increased in depressed menopausal women
treated with kamishoyosan [3]. However, the changes in cytokines
inwomen treated with paroxetine and kamishoyosan have not been
fully elucidated.

To date, it has been difficult to detect low levels of circulat-
ing cytokines in serum of healthy women. Recently, a multiplexed
cytokine assay for measurement of serum concentrations of
cytokines has been developed, and the use of this assay has enabled
simultaneous measurements of low levels of various cytokines in
serum of healthy subjects [13,14].

In the present study, we compared the effects of paroxetine and
kamishoyosan on serum cytokine concentrations in midlife women
with psychological symptoms using a highly sensitive multiplexed
cytokine assay.

2. Subjects and methods
2.1. Subjects

The subjects of this study were recruited from patients vis-
iting the outpatient clinic of the Department of Obstetrics and
Gynecology, Tokushima University Hospital. Seventy-six women
who had complained of psychological symptoms such as anxiety
and mild depression as menopausal symptoms were enrolled in
this study between November 2005 and October 2007. Informed
consent for participation in this study was obtained from each
woman. The Ethics Committee of Tokushima University Hospital
approved the study. Women with major depression were excluded.
Reviews of medical histories and the results of physical examina-
tions and blood chemistry tests showed that all of the women were
in good health. None of the subjects had taken any medication
known to influence the immune system for at least 1 year. Subjects
suspected of having infectious diseases, inflammatory disorders,

- malignancy or autoimmune diseases, of being undemourished, or
of abusing alcohol or drugs were excluded according to the SENIEUR
protocol [15], Seven premenopausal women had regular menstru-
ation and 32 perimenopausal women had experienced alterations
in menstrual frequency and/or flow in the 12 months preceding
entry into the study, and natural menopause had occurred in 37
women at least 12 months before entry into the study. Eligible
women were randomly assigned in open, parallel-group fashion
to a paroxetine group or kamishoyosan group. Thirty-eight women
received oral administration of 10 mg paroxetine (Glaxo) every day
and 38 women received oral administration of 7.5 g kamishoyosan
(Tsumura Co., Tokyo, Japan) every day for 6 months. Climacteric
symptoms were assessed using Greene's climacteric scale [16].
Compliance was assessed by pill count or sheet count, and side
effects were ascertained by questionnaires at 4-week intervals.
Venous blood samples were drawn into tubes between 8 a.m. and
10a.m. after a 12-h fasting before and at 6 months of treatment,
Samples obtained were frozen at =70 °C until use for analysis.

2.2, Preparation of herbal drugs

Kamishoyosan is composed of 10 medical herbs: 3 g of Bupleu-
rum root, Peony root, Atractylodis lanceae rhizome, Japanese
Angelica root, and Hoelen; 2 g of Gardenia fruit and Moutan bark;
1.5 g of Glycyrrhiza root and 1 g of Ginger rhizome and Mentha herb.
Kamishoyosan used in the present study was prepared as a spray-
dried powder from hot water extract and obtained from Tsumura
Co. Ltd. (Tokyo, Japan).

2.3, Measurement of serum cytokine concentrations

Serum concentrations of IL-1B, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-
10, TNF-, IFN-v, macrophage inflammatory protein (MIP)-18 and
monocyte chemotactic protein (MCP)-1 were measured by using a
Bio-Plex human multi-plex cytokine assay kit (Bio-Rad Laborato-
ries, Hercules, CA, USA) as previously reported | 14]. The intra- and
inter-assay coefficients of variation were 2.0-7.0% and 5.2-16.1%,
respectively. The sensitivity levels were 1.1 pg/ml for IL-2, IL-6 and
MIP-18, 0.5 pg/ml for IL-4, IL-7 and IL-8, 0.8 pg/mi for IL-1p and IL-
5, 0.9 pg/ml for IL-10, 19.3 pg/ml for IFN-y, 3.0 pg/ml for TNF-a and
6.7 pg/ml for MCP-1.

2.4. Measurements of concentrations of estradiol and FSH

Serum estradiol concentration was measured by a two-site
immunoenzymometric assay using a commercially available kit
(TOSOH Co., Tokyo, Japan). The intra- and inter-assay coefficients
of variation were 4-9% and 6-9%, respectively, and the detection
limit was 20 pg/ml. Serum FSH concentration was measured by an
immunoradiometric assay using a commercially available kit (TFB
Co,, Tokyo, Japan). The intra- and inter-assay coefficients of varia-
tion were 3-4% and 3-4%, respectively, and the detection limit was
1.01UJL

2.5. Analysis of kamishoyosan by HPLC

Kamishoyosan was extracted with 20ml of methanol under
ultrasonication for 30 min. The solution was filtered and subjected
to treatment with an alumina cartridge (Bond Elute Co. Ltd. ). Elution
provided the alkaloid fraction. The methanol solution and the alka-
loid fraction were tested. HPLC with an LC-10AD pump (Shimazu,
Tokyo, Japan) and SPD-M10A absorbance detector was performed
using a TSK-GEL ODS-80TM column (150 mm x 4.6 mm). The efflu-
ent from the column was monitored at 254 nm with a UV detector.

2.6, Statistical analysis

Based on results of the previous study [17], sample size was
estimated to detect at least 20% change in levels of cytokines and
chemokines after administration with 80% power at the 0.05 level
of significance. We defined the values below the detection limit as
half of the detection limit in further analyses. Differences between
the paroxetine group and the kamishoyosan group in subject’s char-
acteristics, baseline serum hormonal concentrations and Greene's
scores and percentage changes in Greene's scores were analyzed by
an unpaired (-test, and values are presented as means =+ standard
deviations. Baseline serum cytokine levels, which were not nor-
mally distributed, are presented as medians with 10th and S0th
percentile ranges, and significance of those values was evaluated
by the non-parametric Wilcoxon rank sum test. Changes by treat-
ments in Greene's scores were analyzed by Student's paired r-test,
and changes by treatments in serum cytokine levels were analyzed
by the non-parametric Wilcoxon signed-rank test. The relationship
among continuous variables was determined by using Spearman’s
rank order analysis. p values less than 0.05 were considered to be
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Table 1 Tabile 2
Baseline characteristics in women treated with ine and kamishoy Greene's scores before and at 6 months after treatrments with paroxetine and
: kamishoy in women with psychological symptoms.
F K p values
Nanbe 38 38 Paroxetine (n=32) Kamishoyosan (n=35)
Age (years) 505(54) 51.4(51) 042 Before 6 months Before 6 months
Menopausal status Total 183 (49) 126(43)" 17.2(3.8) 13.2(35)
Premenopause 4 3 Psychological 10.4(33) 73(31) 86(31) 72(25)
Perimenopause 16 16 Anxiety 5.1(22) 43(20) 52(19) 44177
Postmenopause 18 .18 - Depression 53(22) 33(18) 44(23) 28(15]
BMI 219(34) 218(67) a2 Somatic 44(21) 34(15) 44(19) 3.7(1.8)
FSH (miUjml) 582(40.5) 70.4 (431) 0.21 Vasomotor 23(19) 1.0(0.9) 25(15) 15012
Estradiol (pg/ml) 559(49.9) 40.2(379) 018 Values are means (standard deviations).
Values in age, BML FSH and estradiol are means (standard deviations). Values in " p<0.0001 vs. before treatment.
menopausal status are numbers. BMI: body mass index, FSH: follicle-stimulating
hormone.
Table 3
Percentage changes in Greene's scores at 6 months after t with p
statistically significant, Box plots show median, 25th and 75th per- 30 kamishoyosan.
centiles as boxes and 10th and 90th percentiles as error bars. Paroxetine (n=32)  Kamishoyosan(n=35)  pvalues
ATotal (%) -33.0(13.0) -222(89) . 0.0002
3. Results APsychological (¥) - -343(17.0) -22.1(101) 0.0007
ASomatic (%) -238(212) -16.4(20.5) 0387
AVasomotor (X) -523(33.6) -33.7 (324) 0.05

3.1. General characteristics

As shown in Table 1, there were no significant differences
between baseline characteristics such as age, BMI, serum concen-
trations of FSH and estradiol in the two groups. The proportions
of pre-, peri- and postmenopausal women treated with paroxetine
were 10.5%, 42.1% and 47.3%, respectively, and the proportions of
pre-, peri- and postmenopausal women treated with kamishoyosan
were 7.9%, 42.1% and 50.0%, respectively. Sixty-seven of the 76
women completed the 6-month study. Six of the 38 women treated
with paroxetine dropped out of the study because of the following
adverse effects: headache, nausea and abnormal feeling of gastroin-
testinal tract. One woman treated with kamishoyosan dropped out
of the study because of oral bitterness and diarrhea, and two women
dropped out because of no response to kamishoyosan. Data from 67
of the 76 women were therefore used for analysis.

32. Changes in Greene's scores in women treated with paroxetine
and kamishayosan

There were no significant differences in total Greene's scores
in women before treatments with paroxetine and kamishoyosan.
The mean psychological, somatic and vasomotor scores in women
before treatments were also not significantly different in the two
groups. As shown in Table 2, Greene's total score (mean + standard
deviation) in women treated with paroxetine was significantly

‘ (piml)
14 7

Paroxetine
12 9

Values are means (standard deviations). (A ) percentage change.

(p<0.0001) decreased (from 18.3+4.9 to 126+4.3). Greene's
psychological, somatic and vasomotor scores in women treated
with paroxetine were also decreased significantly (p<0.0001).
On the other hand, Greene's total score in women treated
with kamishoyosan was decreased (from 17.2=3.8 to 13.2 +35)
significantly (p < 0.0001). Greene's psychological, somatic and vaso-
motor scores in women treated with kamishoyosan were also
decreased significantly (p<0.0001). As shown in Table 3, percent-
age decreases in total, psychological and vasomotor scores during
the 6-month period in the paroxetine group were significantly
(p=0.0002, 0.0007 and 0.05, respectively) greater than those in the
kamishoyosan group.

3.3. Changes in serum cytokine concentrations in women treated
with paroxetine and kamishoyosan

There were no significant differences in serum cytokine con-
centrations in women before treatments with paroxetine and
kamishoyosan. As can be seen in Fig. 1, median IL-6 concentra-
tion in women treated with paroxetine was decreased (baseline,
1.41 pg/ml; 6 months, 0,53 pg/ml) significantly (p=0.0003). Serum
concentrations of IL-8, MIP-1p and MCP-1 in women treated
with paroxetine was decreased significantly (p=0.018, 0.033 and

(pg/ml)

4 7

Kamishoyosan

befare ot b months

Fig. 1. Changes in serum IL-6 concentrations in women treated with paroxetine and kamishoyosan. Horizontal small bars represented the 10th-90th percentile ranges, and

boxes indicate the 25th-75th percentile range. The horizontal line in each box cormespands to the median; ‘p<0.01,"p<0.05,
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Serum cytokine concentrations before and at 6 months after ¢

with par and

in women with psychological symptoms.

Paroxetine (n=32)

Before

6 months

Kamishoyosan (n =35)

Before

6 months

0.40(0.40-1.92)
0.55(0.55-5.53)
025(0.25-0.25)
0.40 (0.40-0.45)
1:41 (0.55-9.67)
359(0.89-7.14)
443 (567-212.8)
0.73 (0.45-1.92)
150 (1.50-732)
9,65 (9.65-9.65)
50.1 (20.9-104.5)
195.0 (774-440.5)

IL-1B (pg/ml)
[L-2 (pg/ml)
114 (pg/ml)
1L-5 (pg/ml)
IL-6 (pg/ml)
IL-7 (pg/ml]
IL-B (pg/ml)
1L-10 (pg/ml)
TNF-a (pg/mi)
IFN=y (pg/ml)
MCP-1(pg/ml)
MIP-18 (pg/ml)

0.40(040-142)
0.55 (0.55-5.46)
0.25(025-025)
0,40 {0.40-0.49)
0.55 (0.55-4.68)"
3.05 (125-4.96)

185 (4.89-102.9)" |

045 (0.45-132)
1.50 (1.50-7.57)
9.65 (9.65-9,65)

38.2(158-664)"

1583 (67.4-245.0)"

0,80 (0.80-162)
0.55(0.55-3.89)
0.25(0.25-0.25)
0,40 (0.40-0.76)
1.73(1.01-835)
335(129-9.05)
464 (5.96-2165)
0.45 (0.45-1.23)
1.50(1.50-8.30)
9.65 (9.65-9.65)
459(23.0-50.4)
232.9(592-4867)

0.40 (0.40-6.81)
0.55 (0.55-0.96)
0.25 (0.25-025)
0.40 (0.40-0.56)
1,16 (0.55-4.97)"
3.09 (0.55-6.36)
26.4(6,75-198.5)
0.45 (0.45-094)
1.50 (1.50-8.72)
9165 (9.65-9.65)
45.1(24.0-753)
2217 (76.7-3539)

Values are

dians (10-90 g iles). [L: interleukin: TNF-a: tumor necrosis factor-a: [FN-vy: i

fi y: MCP-1:

tractant protein-1; MIF-1B:

macrophage inflammatory protein-1B.
" p<0.01 vs. before reatment.
™ p<0.05 vs. before treatment.

0.014, respectively) and serum IL-10 concentrations tended to be
decreased (p=0.093) (Table 4). Serum concentrations of TNF-a and
IL-18 did not change significantly. On the other hand. median IL-6
concentration in women treated with kamishoyosan was decreased
(baseline, 1.73 pg/ml; 6 months, 1.16 pg/ml) significantly (p = 0.021),
but other serum cytokines and chemokines concentrations did not
change significantly.

3.4. Correlations of Greene’s scores and serum cytokine
concentrations

As can be seen in Fig. 2, IL-6 levels showed significant posi-
tive correlations with Greene's total scores in women treated with
paroxetine and kamishoyosan, respectively (r=0.380, p~0.0013;
r=0.273, p=0.018). In addition, IL-8 and MIP-1p showed signifi-
cant positive correlations with Greene's total scores, respectively
(r=0.455,p<0.0001;r=0.329, p=0.0058), and IL-10 showed a weak
correlation with Greene's total score (r=0.267, p=0.027) in women
treated with paroxetine (Fig. 3).

3.5. Changes in serum cytokine concentrations in women in
whom hot flashes were improved by kamishoyosan and in women
in whom kamishoyosan had no effect on hot flashes

We assessed severity of hot flashes using the Food and Drug
Administration published draft guidance for clinical evaluation of
vasomotor symptoms [18]. Severity is defined as mild (sensation of
heat without sweating), moderate (sensation of heat with sweat-

Lireene’s score

ing, able to continue activity), and severe (sensation of heat with
sweating, causing cessation of activity). We divided the subjects
into two groups: those in whom hot flashes were improved by
kamishoyosan as responders (i.e. from severe to mild or moderate)
and those in whom kamishoyosan had no effect on hot flashes as
non-responders (i.e. from moderate to moderate or severe). As can
be seen in Table 5, total, psychological and somatic scores were sig-

nificantly decreased in both responders and non-responders. In the
responder group, serum concentrations of IL-6, IL-8 and MIP-1pB
were decreased significantly (p=0.049, 0.018 and 0.044, respec-
tively). However, serum IL-8 level in the non-responder group was
increased significantly (p=0.026).

3.6. Three-dimensional HPLC profile of kamishoyosan

Three-dimensional HPLC profiles of the methanol solution and
the alkaloid fraction of kamishoyosan are shown in Fig. 4.

4. Discussion

In the present study, we showed that serum IL-6 concentra-
tions were decreased by both treatments with paroxetine and
kamishoyosan in women with psychological symptoms. Circulat-
ing IL-6 concentration has been reported to be significantly high
in subjects with major depression and in midlife women with
depressive mood [6,7,9,10). It has been reported that elevated IL-
6 concentration was decreased following successful treatment of
major depression with fluoxetine [11]. Lanquillon et al. reported

Kamishoyosan

(pg/ml)

Fig. 2. Correlations of Greene's total scores and serum IL-G levels in women treated with p ine and )

ish (@) pre: (C) post-t
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Fig. 3. Correlations of Greene's total scores and serum levels of |L-8, IL-10 and MIP-17 in women treared with paroxetine: (@) pre-treatment; (()) post-treatment.

that IL-6 level decreased in responders to antidepressant treat-
ment but remained high in non-responders [19]. It has also been
reported that [L-6 level was decreased significantly after treatment
with SSRI [17] and that suppression of IL-6 level was not observed
in depressed patients who failed to respond to SSRis [20]. On the
other hand, Ushiroyama et al. reported that there was a decrease in
plasma IL-6 level as well as improvement of menopausal symptoms
after treatment with kamishoyosan [2]. Therefare, IL-6, which is
involved in the pathogenesis of depression. is decreased in response
to treatment with paroxetine, and kamishoyosan may also have
an effect that is related to the decrease in IL-6 on psychological
symptoms.

The mechanism underlying the decrease in IL-6 in response to
paroxetine or kamishoyosan is not clear because the source of IL-6
is not fully understood. In the present study, we showed the sig-
nificant correlations of Greene's scores and IL-6 levels in women
treated with paroxetine and kamishoyosan. IL-6 may be involved in
the mechanism by which Greene's scores are reduced by treatments
of paroxetine and kamishoyosan. IL-6 has been reported to stim-
ulate the hypothalamic-pituitary-adrenocortical (HPA) axis and
the release of corticotropin-releasing factor [21). It has also been
reported that IL-6 was produced and released from the rat adrenal
zona glomerulosa by stimulation with corticotropin [22]. In addi-
tion, disruption of glucocorticoid-mediated feedback inhibition of

IL-6 production has been reported in patients with depression [23).
Therefore, paroxetine and kamishovosan may have effects on the
HPA axis and feedback inhibition in women with psychological
symptoms.

We found that serum concentrations of IL-8 and MIP-1 were
decreased significantly and that both levels showed significant
positive correlations with Greene's scores in women treated with
paroxetine. We reported previously that serum concentrations of
IL-8 and MIP-1B in midlife women with hot flashes were higher
than those in midlife women without hot flashes [24]. In addition,
we reported that cytokine-induced neutrophil chemoattractant
(CINC), which corresponds to IL-8 in humans, was produced in
the hypothalamus and might be involved in the pathoetiology of
hot flashes [25]. It has been reported that a substantial reduc-
tion in hot flashes was observed following paroxetine treatment
in menopausal women [26]. Therefore, paroxetine may improve
hot flashes due to suppression of the production of IL-8 in the
hypothalamus. In the present study, serum concentrations of IL-
8 and MIP-1B decreased significantly in women whose hot flashes
were improved by kamishoyosan. Kamishoyosan may also reduce
concentrations of [L-8 and MIP-1B by acting on the hypothalamus
in women whose hot flashes have been improved,

On the other hand, the change in IL-10 in depression is contro-
versial. IL-10 has been shown to be a negative immunoregulatory

Table 5
Greene's scores and serum cytokine concentrations before and at 6 months after with kamishoy in pon-resp and ders for hot flashes.
Non-responders for hot flashes (n=10) Responders for hot flashes (n=25)
Before 6 months Before & months
Greene's score i .
Total 18.7(33) 156(3.6)" 16.6(3.8) + 123(37)

e 10,4(3.0) 7723 9.2(3.2) 7.0(26)
Somatic 54(11) 46 (15" 40(2.0) 34(18)"
Vasomotor 22(14) 23(14) 26(17) 12(08)

IL-18 (pg/mi) 0.80 (0.80-2.19) 0.40 (0.40-767) 0.80 (0.80-162) 0.40 (0.45-6.06)
IL-2 (pg/ml} 0.55(0.55-1.75) 0.55 (0.55-1.06) 0.55 (0.55-5.90) 0.55(055-3.42)
1L-4 (pg/ml} 0.25(0.25-0.25) 0.25(0.25-025) 0.25 {0.25-0.25) 025(025-025)
1L-5 (pg/ml} " 0.40 (0.40-1.00) 0.41 (0.40-062) '0.40 (0.40-0.76) 0.40 (0.40-0.49)
IL-6 {pg/ml) 3.01 {LO8-B.62) 244 (055-50) 1.85 (1.01-835) 0.55 (0.55-4.57*
IL-7 (pg/ml) 353(218-839) 3.05(198-7.15) 3.29 (1.08-9.50) 3.09(0.10-6.36)
IL-8 (pg/ml) 24.7(3.75-1585) 89.1(9.66-283.5)" 51.7(6.06-242.5) 221(673-981)
IL-10 (pg/mi) 0.45 (0.45-0.45) 050 (0.45-083) 0.45 (0.45-150) 045 (0.45-2.11)
TNF-a (pgfml) 1.50 (1.50-4.39) 150(1.50-2.78) 1.50 (1.50-8.58) 1.50(1.50-9.52)
[PN=y (pg/ml) 9.65 (9.65-9.65) 9.65 (9.65-9.65) 9.65 (9.65-9.65) 9,65 (9.65-9.65)
MCP-1(pg/ml) 504 (29.2-81.0) 566 (23.1-96.4) 45.7(21.6-933) 45,1 (251-753)
MIP-18 (pg/ml) 2278 (374-4321) 251,6(51.1-388.8) 2300 (B214-5342) 174.7 (102.9-327.7)*

Values in Greene's scores are means |

). Values in cy are

dians (10-90 percentiles). IL: interleukin; TNF-a: tumor necrosis factor-a; [FN-y:

interferon-y; MCP-1: monocyte chemoattractant protein-1; MIP-1: macrophage inflammatory protein-§.

* p=<0.0001 vs, before treatment.
™ p<0.001 vs, before treatment.
* p<0.05 vs. before treatment.
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Fig 4. Three-dimensional HPLC profile of the alkaloid of kamishoyosan.

cytokine [27]. It has been shown that venlafaxine significantly
enhances IL-10 production in vitro |28). However, Seidel et al.
demonstrated by using a whole blood cell assay that the production
level of IL-10 was elevated in patients with major depressive disor-
der compared to that in healthy subjects [8]. We also reported that
serum IL-10 concentration in women with psychological symptoms
was higher than that in women without psychological symptoms
|10]. It has recently been reported that IL- 10 receptor is expressed
in the mouse adrenal gland and that IL-10 plays an important role
in the regulation of steroid biosynthesis and in the maintenance of
homeostasis and immunity during a period of stress [29]. Further
study on the site where paroxetine acts is needed.

In the present study, we found that paroxetine reduced serum
MCP-1 concentration. MCP-1 is the primary chemokine responsible
for the recruitment of monocytes to sites of active inflammation,
including the developing atheroma [30]. The expression of MCP-
1 has been reported to be enhanced in endothelial cells [31] and
white adipose tissue [32]. Recently, SSRI therapy has been reported

. to be associated with significant reduction in pro-inflammatory
markers [33]. Paroxetine may play a suppressive role in
inflammation.

It has been reported that there was a significant decrease in
plasma TNF-a after SSRI treatment [12]. Denys et al. demonstrated
that SSRI might decrease TNF-a due to activation of the 5-HTza
receptor and increase in 5-HT since 5-HT might inhibit TNF-o [34].
We did not find a significant change in serum TNF-« level in women
treated with paroxetine or kamishoyosan. The difference in these
results may be due to the difference in subjects.

In the present study, kamishoyosan as well as paroxetine signifi-
cantly improved psychological symptoms, although the magnitude
of the effect of kamishoyosan was weak. On the other hand,
compliance in women treated with paroxetine was rather poor
due to adverse reactions, such as nausea and headache, but only
one woman treated with kamishoyosan dropped out of the study
because of adverse reaction. Thus, kamishoyosan may be a candi-
date for treatment of psychological symptoms because treatment

for psychological symptoms must be continued without adverse
reactions as long as possible.

It has been reported that kamishoyosan increased social inter-
action time and that its anxiolytic effect was as strong as that of
diazepam [35). In addition, it has been shown that the anxiolytic
effect of kamishoyosan is due to neurosteroid synthesis followed
by stimulation of -y-amino-butyric acidy /benzodiazepine receptor
[35]. Recently, many components have been shown to be included
in Japanese traditional medicines by three-dimensional HPLC fin-
gerprint analysis as shown for kamishoyosan in Fig. 4. Toriizuka
et al. reported that Gardeniae fruit's major component, geniposide,
increased social interaction time in a dose-dependent manner [36].
It has been reported that ligustilide and butylidenephthalide, com-
ponents of Angelica root, reversed the decrease in pentobarbital
sleep in mice [37]. Further study is needed to clarify which com-
ponents of kamishoyosan have effects on cytokines and whether
these components have effects similar to those of paroxetine.

In conclusion, decrease in IL-6 concentration may be involved in
the mechanism of the actions of both paroxetine and kamishoyosan
in women with psychological symptoms, and IL-6 may therefore be
useful as a marker of treatment. In addition, the action of parox-
etine may be associated with decrease in other cytokines and
chemokines, including IL-8, IL-10, MIP-1B.
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A change in the glutamatergic system is thought to play an important role in the
pathophysiology of schizophrenia. The aim of this study was to investigate the changes in
metabolites, including glutamate (Glu), in the anterior cingulate cortex (ACC) and the left basal
ganglia (tBG) of patients with chronic schizophrenia using proton magnetic resonance
spectroscopy ('H-MRS). In addition, since gender differences in this illness were known, we
examined the effects of gender on these metabolites.
The "H-MRS was performed on the ACC and ItBG of 30 patients with schizophrenia and 25
healthy individuals who acted as the control group. The levels of Glu, glutamine (Gln), creatine
plus phosphocreatine (Cre), myo-inositol (ml), N-acerylaspartate (NAA), and choline-
containing compounds (Cho) were measured.
Two-way analysis of variance revealed that the illness significantly affected the levels of Glu and
ml in the ACC; both metabolites were lower in the patients with schizophrenia as compared to
the control subjects. The results also revealed that gender significantly affected the level of Gin
in the ACC and the levels of Cre and NAA in the ItBG; the level of GIn in the ACC were higher in
male subjects versus female subjects, whereas Cre and NAA levels in the tBG were lower in
male subjects as compared to female subjects.
These results confirmed a change in the glutamatergic system and suggested an involvement of
mi in the pathophysiology of schizophrenia.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Glutamate (Glu) is thought to play an important role in the
pathophysiology of schizophrenia (Lang et al,, 2007). According

Pathological changes in the brain may be an underlying cause
of schizophrenia. Proton magnetic resonance spectroscopy ( 'H-
MRS)is a promising method that may be used to investigate such
changes to clarify the pathophysiology of this iliness.
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to the glutamatergic hypothesis of schizophrenia, the glutama-
tergic system becomes hyperactive in the acute stage and
causes neuroinflammation and apoptosis of neurons through
excitotoxity. This hypothesis suggests that the Glu concentra-
tion may become higher in the acute stage and lower in the
chronic stage. The use of a low magnetic field device for
evaluation makes separating the signal of Glu and glutamine
(Cln) difficult; thus, the combined signals of these compounds
(Glx, or the combiniation of Gin and Glu) or the ratio of Glx/Cre
(i.e., ceratine plus phosphocreatine) were often reported. The
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Tabile 12
Ep logy of sc phrenic subject and healthy controls
Control Schizophrenia p
Male Female Male Female
Number 25 30
13 12 14 16 ns
Age 349£10.7 338195 ns.
3682121 328291 349292 3312101 ns

Ages are shown as mean25.D, (range)
Abbreviation: n.s.. no significant difference.

increase (Choe et al., 1994; Chang et al., 2007), lack of change
(Block et al.. 2000; Yamasue et al, 2003; Ohrmann et al., 2007;
Wood et al.,, 2007) and decrease (Choe et al., 1996) of the level of
Glx or Glx/Cre ratios have been reported. Previous studies with
high-magnetic magnetic resonance spectroscopy (MRS)
reported that in first-episode schizophrenia patients, Glu
concentration significantly increased in the left anterior
cingulate cortex (ACC) (Theberge et al, 2002), whereas in
medicated, chronic schizophrenia patients, Glu significantly
decreased in the left ACC (Theberge et al., 2003).

Since changes in the ACC and basal ganglia were reported in
patients with schizophrenia (Molina et al, 2003; Siever and
Davis, 2004; Baiano et al, 2007; Harrison et al, 2007; Meda
et al, 2008), we measured the levels of Gin, Glu, Cre, myo-
inositol (ml), N-acetylaspartate (NAA). and choline-containing
compounds (Cho) in the ACC and the left basal ganglia (1tBG) of
patients with chronic schizophrenia. Additionally, we paid
spedial attention to the gender differences in patients with
schizophrenia. Seeman (1997) reviewed the influence of gender
differences in the pathology of schizophrenia during onset,
severity, effects of drugs, and typical course of the illness. These
differences may be caused by biological factors (e.g. the
hormones estrogen and progesterone), but this has not been

Table 1b
Epidemiology of schizrophrenic subject
Male Female P
Age at onset 233273
24.2:90 2281255 ns.
Duration of iliness (years) 102182
103187 10,0278 ns.
Duration of therapy (years) 86273
. 8.7284 85265 ns
PANSS Positive 125135
131239 119£31 ns.
PANSS Negative 150454
160264 141241 ns.
PANSS General 21772
281284 264161 ns.
Dose of antpychotics (mg) 383343410
5480:3981 2391£1996 0N*
Other medications
(nurnber)
Benzodiarepine 6 5
Antidepressant 1 2

Age at onset, duration of illness. duration of therapy, PANSS and dose of

fully confirmed. Although a few previous MRS studies reported
differences between males and females in terms of the
manifestation of schizophrenia (e.g., Buckley et al., 1994), very
few follow-up studies were attempted. In most MRS studies, the
percentage of female subjects was small, thereby making a
consideration of the gender differences as related to the
pathology of schizophrenia difficult. In this study, we ensured
that about half of the participants were female subjects, and we
reexamined this issue.

2. Materials and methods
2.1, Subjects

Thirty patients with chronic schizophrenia and twenty-
five healthy control subjects participated in this study after

antipsychotics are shown as mean £ 5.0{range ).

Daose of antipsychotics is shown as chlorop ine g
*Significant in two group (-test (p<.05}

Abbreviation: PANSS, Positive and Negative Syndrome Scale; ns. no
significant difference.

Fig. 1. Region of interest (ROI) positions for spectroscopic measurement by
STEAM sequence in the anterior cingulate cortex (ACC) (a) and the left basal
ganglia [ItBG) (b). The white box represents the location of the RO that was
used in the STEAM sequence in the horizontal image.




