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Effect of laughter on salivary endocrinological stress marker chromogranin A
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ABSTRACT

We investigated the effect of laughter on salivary endocrinological stress marker chromogranin A
(CgA). In saliva samples collected from 11 healthy males before and after watching a comic film
or a non-humorous control film, salivary CgA levels were determined by enzyme-linked immuno-
sorbent assay (ELISA). Samples taken after watching the comic film showed increased levels of
CgA. This tendency was more pronounced in individuals with lower initial levels of stress. The
control samples showed no significant change in CgA levels. Stress score, subjectively evaluated
using a visual analog scale, decreased significantly after watching the comic film. These findings
suggest that, in addition to a stress relief effect, laughter can bring about feeling uplifted or ful-

filled.

As reflected by the saying, “Fortune comes to a
merry home”, empirical observation since ancient
times has associated laughter with positive effects.
Recent developments in psychoneuroimmunology
have made it possible to scientifically investigate the
effects of laughter on health. Several studies have
found, after people watched comic films, elevated
natural killer cell activity (1, 3, 13), relief of allergic
skin wheal responses in patients with atopic derma-
titis (5), and higher pain tolerance (18). Besides the
report by Berk et al. (2) on reduced serum cortisol
levels after watching a comic film, we know of few
studies on the effects of laughter on endocrinologi-
cal stress markers. In the present study, therefore,
we examined how laughter affected the salivary en-
docrinological stress marker chromogranin A (CgA).
CgA is an acidic glucoprotein that is released along
with catecholamines from the adrenal medulla and
the sympathetic nerve endings (11, 12, 19). A recent
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study has reported that CgA is produced by human
submandibular glands and secreted into saliva (9).
Salivary CgA has gained attention as a novel stress
marker. Whereas cortisol has long been assayed as a
stress marker that reflects both mental and physical
stress, levels of salivary CgA correlate only with
mental stress (7, 8).

After giving written informed consent, 11 healthy
male university students aged 19-23 years old were
recruited to take part in the study. None were re-
ceiving any medication. On different days, they
watched a comic film and a non-humorous control
film (landscape scenes) for 30 min. The comic film
was part of a TV comedy show featuring popular
Japanese comedians. Film viewing and sampling
followed the same experimental protocol, but the or-
der of showing the films was randomized to cancel
possible sequential viewing effects. As Fig. 1 shows,
saliva samples were collected immediately before
and after watching the film, and 30 min after the
end of viewing. Although the circadian variation of
CgA is still not fully established, in a previous
study, we confirmed that salivary CgA levels were
likely to be stable in the afternoon (15). Saliva sam-
ples were collected using the Salivette system
(Sarstedt Co. Ltd., Nimbrecht, Germany). In this



116

M. Toda et al.

Mental Health Status

28-item General Health Questionnaire

10-division Visual Analog Scale

Mental Health Status

10-division Visual Analog Scale

Saliva sampling Saliva sampling Saliva sampling
¢ Film watching ¢
I W
13:00 13:30 14:00 14:30

Fig.1 Study protocol.

350

300

250

200

150

100 4

Salivary CgA levels (pmol/mL)

050

0.00

."/////////////m 30 min after

Film watching

Fig.2 Changes in mean values (+ SE) for salivary CgA
(chromogranin A) levels in samples taken during the comic
film protocol (solid line, n=11) and in control samples
(dashed line, n=11).
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Fig. 4 Changes in subjective stress (mean values + SE)
after watching the comic film (solid line, n=11) and the
non-humorous control film (dashed line, n=11). *p<0.01
(Student’s paired t test).

method, saliva samples are extracted from cotton
wads that subjects had held in their mouths (for
2 min) by centrifuging (at 3,000 rpm for 15 min).
These samples were stored at —80°C until assay.
Using a previously described method (6), levels of
salivary CgA were evaluated using enzyme-linked
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Fig.3 Changes in mean values (+ SE) for salivary CgA
(chromogranin A) levels in low GHQ-28 score group (solid
line, n=8) and high GHQ-28 score group (dashed line,
n=3) samples taken during the comic film protocol.
*p<0.05 (repeated measures ANOVA and Bonferroni’s
test).

immunosorbent assay (ELISA). Before the experi-
ment, by means of written questionnaire, mental
health status was evaluated using GHQ-28 (28-item
General Health Questionnaire). Subjects scoring 8
points or more were placed in the high-score group
(4). In addition, subjective stress immediately before
and after watching the film was measured using a
ten-division visual analog scale. ANOVA with re-
peated measures was performed to detect intergroup
and time-related differences. Bonferroni’s test was
used for multiple comparisons. Values were consid-
ered to be significantly different when p < 0.05.

Fig. 2 shows changes, among all subjects during
the sampling period, in the mean levels of salivary
CgA. There was no significant difference in salivary
CgA levels before and 30 min after watching either
the comic film or the control film. Samples taken
immediately after watching the comic film, howev-
er, tended to have higher levels of CgA. Fig.3
shows changes, during the comic film protocol, in
the mean levels of CgA for viewers grouped accord-
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ing to their GHQ-28 scores. The low-score group
showed significantly higher CgA levels immediately
after watching the film, but samples from the high-
score group showed no significant change in the
level of CgA. Subjective perception of stress, evalu-
ated using a visual analog scale, decreased signifi-
cantly after watching the comic film (Fig. 4). Before
and after watching the control film, there was no
such change.

Salivary CgA levels showed a tendency to in-
crease immediately after watching the comic film
(Fig. 2). As mentioned above, levels of salivary CgA
are considered an index of only mental stress (7, 8).
The concept of mental stress embraces both positive
(eu-stress) and negative (di-stress) aspects (10), so
perhaps the levels of CgA after watching the comic
film resulted from positive mental eu-stress rather
than negative di-stress. This conjecture is supported
by significantly lower subjective perceptions of
stress after watching the comic film (Fig. 4). Fur-
thermore, in recent studies, we found that moderate
stress (eu-stress) such as short leisure trips, spa
bathing, or coffee intake significantly increases sali-
vary CgA levels (14, 16, 17), suggesting that CgA
may be a good index of eu-stress. When results
were analyzed according to GHQ-28 scores, only
the low-score group showed a significant increase in
CgA levels after watching the comic film (Fig. 3).
This finding is also in line with results from our
previous studies. Increased CgA levels during short
leisure trips or associated with spa bathing were
more pronounced in people reporting low initial lev-
els of stress (14, 16). Furthermore, increased CgA
levels after coffee intake were found in healthy
women, but were not found in pregnant women,
who scored high for stress (17). Thus, persons with
positive characteristics related to mental health sta-
tus are particularly likely to experience beneficial
effects, in the form of feeling uplifted or fulfilled,
from the evocation of laughter and other eu-stress.
The present findings suggest that laughter is likely
to relieve stress. In addition to such relief, for peo-
ple who are not otherwise feeling undue stress, the
experience of laughter may result in an uplifted or
fulfilled feeling. On the other hand, results for the
high-stress group showed no significant change in
CgA levels before and after watching the comic
film: this finding may be due to low (n =3) sample
size of this group and has to be confirmed by the
study of larger populations.

While our findings indicate that laughter probably
has beneficial effects, the research does have some
limitations. For example, a previous study has sug-
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gested that laughter is a phenomenon with both ex-
periential and expressive aspects (13). Our protocol
did not consider, however, the expressive aspects of
laughter, for example, by evaluating facial expres-
sions and physical actions, or recording the various
kinds and qualities of laughter. Studies of the rela-
tionship between laughter and stress would benefit
from a more multifaceted approach.
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