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Abstract

To access the saliva level of 3-methoxy-4-hydroxy-phenylglycol (sMHPG) as afi'in lex of mental health in normal volunteers, we investigated
the relationship between the sMHPG and the scores on the general health questionnaire-28 (GHQ-28). A total of 270 normal volunteers answered

the GHQ-28 and the sMHPG levels were determined. The sMHPG levels in woitien and men were comparable. There was a significant negative
correlation between the social dysfunction score on the GHQ-28 and sMHPG Jevels iy
levels also correlated with the total GHQ-28 score (P = 0.0205), the anxiety
high social dysfunction score on the GHQ-28 to be associated with a red

retardation in women.
@ 2006 Elsevier B.V. All rights reserved.

Keywords: Saliva MHPG; GHQ-28; Normal volunteers

omen (P =(.0035), but not in men. Moreover, the SMHPG
-the iﬁsomnia score (P = 0.0306) in women. These data indicate a

ﬁéed:;nofa irenergic neuronal tone thus possibly reflecting psychomotor

1. Introduction

The general health questionnaire (GHQ) was edif
Goldberg (1972), and the short version (GHQ-28)"has
widely used for screening psychiatric patients inithe
population (Goldberg and Hillier, 1979). However;;biological
associations with scores on the GHQ-28 remain unéleat

3-Methoxy-4-hydroxyphenylglycol (MHPG) 1§, a major
metabolite of noradrenaline in human brain; hjéli:' readily
diffuses into the cerebrospinal fluid or general circulation. The
plasma level of MHPG is reported to refléet. noradrenergic
neuronal tone in humans (Leckman et al’, 1980; Yang et al.,
1997). Ithas recently been reported that the saliva level of MHPG
(sSMHPG) correlates significantly with plasma‘4nd cerebrospinal
fluid levels of MHPG, and thus it m -d#useful marker for
detecting changes in the central and“peripheral catecholamine
metabolism (Drebing et al., 1989; Réuster ef al., 2002). Patients
with anxiety disorders tend to show high plasma (Roy et al.,
1986; Pliszka et al., 1988; Sevy et al:;:1989) or saliva levels of
MHPG (Yamada, 1998). In contrast, low plasma and urinary

* Corresponding author. Tel.: +81 952 34 2304; fax: +81 952 34 2048.
E-mail address: yamadash @post.saga-med.ac.jp (S. Yamada).

0301-0511/% - see front matter 4> 2006 Elsevier B.V. All rights reserved.
doi: 10.1016/j.biopsycho.2006.01.001

levels of MHPG have also been found in some patients with

depression (Muscettola et al., 1984; Scatton et al., 1986; Carr
et al, 1988, Azorin et al.,, 1990). We recently reported that the
noradrenergic neuronal activity, as assessed by sMHPG, can
predict the performance of continuous tasks requiring concen-
trated attention of male volunteers. A poor adaptive abilityto the
continuous tasks has been shown to be associated with a low level
of sSMHPG (Li et al., 2004). The plasma MHPG was correlated
with state anxiety in healthy subjects exposed to the anticipatory
stress of receiving electric shocks (Uhde et al., 1984). As aresuli,
the MHPG levels in biological fluids may reflect some aspects of
mental functioning in humans. To access the saliva level of
MHPG as an index of mental health in normal volunteers, we
investigated the relationship between the scores on the GHQ-28
and sMHPG levels in normal volunteers.

2. Methods

2.1. Participants

A total of 270 healthy staff members of five public offices who attend a
mental health lecture were recruited. The participants included 162 men aged
45.7 £ 10.2 (range 19-67 years) and 108 women aged 41.8 £ 13.6 (range 22~
59 years).

BIOPSY 5768 1-3

43
44
45
46
47
48
49
50
51
52
53
54
55
56

57
58

59

60
61
62
63
64



64

65
66
67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82
83
84
85

91
92
93
94
95
96
97

98

99
100
101
102
103
104
105

2 ) G.Y. Li et al./Biological Psychology xxx (2006) xxxxxx

Table 1

Correlation between each item of the GHQ-28 and MHPG saliva level in all subjects

GHQ-28 vs. sSMHPG Total (N =270)

z-Value (P-value)

Men (n =162)
z-Value (P-value)

Women (1 = 108)
z-Value (P-value)

Somatic symptoms score vs. MHPG —1.14 (0.256) —0.525 (0.599) -(.925 (0‘349)'

Aunxiety and insomnia score vs. MHPG —1.66 (0.097) -0.039 (0.969) —2.16 (0.0306)

Social dysfunction score vs. MHPG -3.32 (0.0009)"" ~1.49 (0.136) ~2.91 (0.0035)™

Severe depression score vs. MHPG -1.99 (0.047)" —0.56 (0.313) -1.956 (0.0505)

Total score vs. MHPG ~1.95 (0.051) ~0.438 (0 ) —2.30 (0.0205)"
TP <005

" P <001

2.2. Procedure

They answered GHQ-28, and thereafter saliva was collected between 13:00
and 14:00 h using a Salivette (Sarstedt, Netherlands). sSMHPG was determined
by gas clwomzt(égraphy—mass spectrometry and expressed as ng/ml as pre-
viously reported (Yamada et al., 1998). GHQ-28 consists of 28 questions about
one’s mental condition. Questions are rated on a four-point scale (e.g. from
‘better than usual as code 1 to ‘much worse than usual’ as code 4). The GHQ-28
score was calculated using an original scoring method, such as codes 1 and
2 =0, codes 3 and 4 = 1. Each question was distributed among the four items,
namely, somatic symptoms, anxiety and insomnia, social dysfunction and
severe depression. The data were represented for each item and the total score.
This study was approved by the Institutional Review Board of Saga University
Faculty of Medicine.

2.3. Data analysis

All data were analyzed using 4 commercially available statistical package

~ (Stat View 4.5 Abacus Concepts Inc., USA). The gender difference of each item .

or the total scores of GHQ-28 was calculated by the Mann~Whitney U-test. The
relationship between sMHPG, age and each item or total scores of GHQ-28 was
examined using Spearman’s rank order correlation after controlling for
effects of age. P values of less than 0.05 were considered to be statis(icafl')(,
significant. E

3. Results and discussion
3.1. Scores of GHQ-28 in normal volunteers

Each item score of GHQ- »
score in women was significantly higher than that
somatic symptoms score, 2.17 & 2.15 for men, 2

. £=0.0012;
the social dysfunction score, 0.90 + 1.36 for'men, 1.19 & 1.56
for women, not significant; the severe depregsion score,
0.38 & 1.01 for men, 0.87 4- 1.56 for womel;:k .0054; the
total score, 5.17 +4.48 for men, 7.56 £°5:/4 for women,
P =0.0004) as observed in earlier stud

oldberg, 1979).

3.2. The saliva level of MHPG iny olunteers

The sMHPG levels in women and men were comparable
(11.0 & 5.5 and 10.3 £ 5.5 ng/ml, respectively) as previously
found (Yamada, 2000). sMHPG level was significantly
correlated with age in men (r=0.266, P = 0.0008) but not in
women (r=0.101, £ =0.30). This gender difference may be
explained by a variation of MHPG with the menstrual phase in
women (Odink et al., 1990).

3.3. A correlation bet
GHQ-28

“SMHPG and the scores of

ble. 1ithe sMHPG levels after controlling for
were significantly correlated with the social

there wasing correlation between the sMHPG and any item of
GHQ-28 in meén (Table 1). The data indicated that a high score
of social:dysfunction on the GHQ-28 was associated with a
reduced noradrenergic neuronal tone. The social dysfunction
#of,.the GHQ-28 consists of seven questions, which

J;‘ﬁéasnre - state of psychomotor retardation. This is the first

howing a significant correlation between scores on

'GHQ-28 and MHPG in the general female population.

As shown in Table 1, a negative association between SMHPG
and scores on GHQ-28 was found in women, but not in men. The
mechanism underlying the gender difference was unclear, A

.génder difference in stress-induced changes in noradrenaline
. levels and/or cortisol levels in biological fluids has been reported
" (Forsman and Lundberg, 1982). Estrogen has been shown to

modulate both MHPG and mood in humans (Best et al., 1992;
Del Rio et al, 1994). sMHPG levels in male psychiatric
outpatients with anxiety disorders at their initial consultation
were two times higher than those in male volunteers, but the
SMHPG levels in young female patients with anxiety disorders
has been reported to be the same as those in female volunteers
(Yamada et al., 2000). These data indicate that estrogen was
associated with a reduction of the noradrenergic neuronal activity
inresponse to mental stress that may, at least partially, explain the
gender difference regarding the correlation between the sSMHPG
level and the GHQ-28 score.

The present study revealed poor mental health as assessed by
GHQ-28 to be associated with a low sMHPG in womer.
Overall, these data indicate that a high score on the GHQ-28,
especially a high social dysfunction score, is thus associated
with a reduced noradrenergic neuronal tone in women.
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