4

Health, 2021, 13, 1171-1180

"“ Scientific https://www.scirp.org/journal/health
0 " Research :
94% Publishing ISSN Online: 1949-5005

@,

ISSN Print: 1949-4998

Effects of Facial Isometric Exercise on
Antioxidant Capacity

Ikuyo Orita!2, Ikuhiro Morikitaz, Mayumi Watanabe:3*, Zaigen Oh1, Shigeyuki Kanai!

'Kansai University of Health Sciences, Osaka, Japan
2Osaka University of Health and Sport Sciences, Osaka, Japan
*Faculty of Science and Engineering, Chuo University, Tokyo, Japan

Email: *watanabem62@gmail.com

How to cite this paper: Orita, I., Morikita,
I., Watanabe, M., Oh, Z. and Kanai, S.
(2021) Effects of Facial Isometric Exercise
on Antioxidant Capacity. Health, 13, 1171-
1180.

https://doi.org/10.4236/health.2021.1311086

Received: December 29, 2020
Accepted: January 6, 2021
Published: November 8, 2021

Copyright © 2021 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

(OMOMMY e pcces:

Abstract

Background: Facial isometric exercise is a static contraction of facial muscles
without any visible movement in the angle of the joints. To examine the ef-
fects of facial isometric exercise on subjective stress and oxidative stress/anti-
oxidant capacity. Methods: In this study, we included 13 participants (6 males,
7 females; average age, 44.8 + 19.6 years; age range: 20 - 74 years) who were
exposed to constant temperature and humidity in a room. Fifteen minutes
after entering the room, the force was measured before and after facial iso-
metric exercise of the target muscles: upper lip levator, small zygomatic, large
zygomatic, levator animus, laughing, buccal, muzzle, mental, temporal, mas-
seter, and cervical muscles), and further evaluated by comparing the facial
isometric exercise group and control (non-facial isometric exercise) group
(crossover test). Results: Subjective stress significantly improved by 8.7 +
16.3 in the facial isometric exercise group, and no significant difference in
oxidative stress level was observed in both the groups. However, the antioxi-
dant capacity significantly increased by 126.8 + 168.1 umol/l in the facial iso-
metric exercise group. Conclusion: The results of this study suggest that fa-
cial isometric exercise is an exercise therapy that can provide mental stability
and antiaging effects due to improvement in subjective stress and biological
antioxidant potential.

Keywords

Facial Isometric Exercise, Subjective Stress, Oxidative Stress Levels,
Antioxidant Capacity

1. Introduction

Facial isometric exercise (FIE) is a static contraction of facial muscles without
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any visible movement in the angle of the joints. Thus, the advantage of FIE is
that it can be performed wrinkle free by aerobic exercises, slowly contracting the
muscles while fixing the facial muscle stop with the hand. In previous studies,
FIE (9 types) was continuously performed 3 times on healthy participants whose
facial skin temperatures were <34.0°C, which resulted in increased blood flow
and skin temperature at the corners of the mouth [1]. In a study conducted by
Murad Alam et al, participants performed facial exercises (32 types; isoton-
ic/isometric, unknown) for 20 weeks (8 weeks, 30 minutes/day; after 9 weeks, 30
minutes/day), and reported a significant improvement in the lower cheek full-
ness “bulge” [2].

In recent years, it has been observed that oxidative stress and antioxidation are
associated with exercise. In recent years, it has been noted that oxidative stress (an
imbalance between free radicals and antioxidants in the body) and antioxidation
(the ability to remove active oxygen) are closely associated with exercise. In ad-
dition, it has been reported that the degree of oxidative stress (d-ROMs) and an-
tioxidant capacity (BAP) differ according to the exercise load. Horse (Thorough-
bred, 4 - 7 years old) treadmill (multistage exercise test, every 2 minutes [1.6, 3.6,
7, 10, 12, 13, and 14 m/sec]; slope fat 6% speed). As a result, d-ROMs and BAP
significantly increased immediately after the exercise [3]. However, no signifi-
cant difference was observed in d-ROMs and BAP immediately after the tread-
mill exercise (ICR mice, male, 5 weeks old; 20 m/min, 10° tilt, 30 minutes). As
reported, a significant increase in BAP as a result of 6 months of continuous ex-
ercise (twice a week) was observed [4].

Furthermore, cyclists (19 - 22 years, male) used bicycle ergometers to perform
a multistage exercise test (every 3 minutes, 0.5 kp load; 4 kp or later, 0.3 kp) with
a heart rate reserve strength of 70%. As a result of aerobic exercise, d-ROMs
showed no changes, while the BAP significantly increased from 1 hour after the
stress test, and the effect continued for 1 hour after completion [5]. The d-ROMs
and BAP may be closely associated with exercise load. FIE promotes the increase
in blood flow and skin temperature at the corners of the mouth; therefore, it is
expected that exercise performed by a specific body part or area and not the
whole body may independently affect the BAP. In this study, we investigated the
effects of our FIE program on subjective stress, oxidative stress (d-ROMs), and

antioxidant potential (BAP).

2. Methods
2.1. Participants

We posted recruiting posters at the Kansai Medical University facility as well as
clinics attached to the University from September 2018 to November 2018. And
then we randomly recruited volunteers who interested in the FIE.

The participants were those who felt stress and those who felt weakened facial
muscles and were in good physical condition. The participants were explained

the purpose and methods of the study and the information of muscle fatigue that
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could be occurred as a result of the exercise. Afterwards, consent form was pro-
vided to participants. Excluded participants were those who had communication
difficulties and were judged inappropriate by the doctor, and those who did not
meet the schedule.

Conclusively 13 healthy participants participated in this study (Table 1). (6
males, 7 females; average age, 44.8 + 19.6 years; age range: 20 - 74 years).

At the beginning, 15 participants volunteered, however, two of them discon-
tinued due to poor physical condition and being unfit for schedule, respectively
(Figure 1(a)).

2.2. Crossover Study

This study was designed using a crossover test. The participants were divided

Table 1. Characteristics of the participants.

Characteristics n %
Total 13 100.00
Gender
Males 6 46.20
Females 7 53.80

Age group (years)

20 -29 4 30.77

30-39 1 7.96

40 - 49 3 23.08

50 - 59 1 7.69

60 - 69 3 23.08

70 -79 1 7.69

Occupationalstatus

Unemployed 4 30.77

Worker 4 30.77

Student 5 38.46
Marital

Single 5 38.50

Status married 8 61.50

Physical condition
Good 13 100.00

Bad 0 0.00

Participants sociodemographic and clinical characteristics were shown by gender, age,
occupation, marital status, and physical condition.
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Figure 1. (a) Participants in this study, over view of subjects. Although 15 participants
volunteered for the study, 2 discontinued due to poor physical condition and being unfit
for schedule, respectively; (b) Image of the cross over study. We took more than one week
between the first experiment and the second experiment; (c) The protocol of this study.

into the FIE group and control (non-FIE) group. We prepared more than one
week between the first experiment and the second experiment as illustrated
(Figure 1(b)).

Both the groups were at rest for the same period of time. After entering the
room, the volunteers were seated in a chair for 15 minutes to adapt to the envi-
ronment. And then we collected blood (Figure 1(c)).

The study was conducted in a constant temperature and humidity chamber
(25.0°C £ 0.1°C, 55.0% * 0.1%, no wind).

2.3. Facial Isometric Exercise (FIE)

The FIE program targeted muscles as illustrated (Figure 2) (3 sets; isometric
contraction for 10 seconds, followed by a 10 second muscle relaxation).

The program was performed by aerobic exercise while grasping the muscle
starting part or fixed part with the left and right fingers (thumb, index finger,
middle finger, and palm) of the volunteer and conscious of the contracting mus-

cle, under the supervision of the researcher.

2.4. Subjective Stress—Visual Analog Scale (VAS)

The subjective stress was determined by volunteers from 0 to 100 using the visu-
al analog scale (VAS).

2.5. Oxidative Stress—d-ROMs (U.CARR)

The degree of oxidative stress was determined by conducting a reactive oxy-
gen metabolite test and hydroperoxide concentration in blood (unit: U.CARR
[1U.CARR = equivalent to 0.08 mg hydrogen peroxide]) was measured following
the previous study [6].
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Figure 2. These figures show each exercise method. (a) Raise the cheek with index fin-
gers. Fixed part: Nasolabial fold. Consciousness to muscles: Upper lip levator muscle,
small and large zygomatic muscle. (b) Raise the corners of the mouth with index and
middle fingers. Fixed part: Both corners of the mouthconscious muscles. Consciousness
to muscles: Levatoranguli. (c) Spread the lip to both sides with index fingers. Fixed part:
Both corners of the mouth. Consciousness to muscles: Risorius and buccinator muscle.
(d) Draw the lips to the middle with index fingers. Fixed part: Upper and lower center of
the lipsconscious muscle. Consciousness to muscles: buccinator muscle and orbicularis
oris. (e) Close the slightly open lips with thumbs and index fingers. Fixed part: Upper and
lower lip area. Consciousness to muscle: Orbicularis oris. (f) Raise the lower lip with in-
dex and middle fingers. Fixed part: Chin part. Consciousness to muscle: Mentalis. (g)
Close the slightly open lips with palms. Fixed part: Lower jaw. Consciousness to muscles:
Temporal and masseter muscle. (h) Raise the lower jaw (slight head extension) with palms.
Fixed part: Both clavicles. Consciousness to muscles: Platysma muscle.

Blood (100 pL) was collected from the fingertips of the participants under the
supervision of a doctor and placed in a heparin blood collection tube and a free
radical analyzer (Wismerll Co. Ltd., Japan, FREE carpe diem) Then, heparin
plasma (20 pL) was obtained by centrifugation (6000 rpm, 2 minutes).

In this procedure, heparin plasma (20 pL) was mixed with acidic buffer (pH
4.8) and d-ROMs color solution (20 L), and the absorbance was then measured.

The measurement was performed before and after the FIE.

2.6. Antioxidant Capacity—BAP (numol/1)

Antioxidant capacity was measured by conducting a BAP test and measuring the
reducing power according to the iron oxide ion concentration in the blood (unit:
umol/l). Here, heparin plasma (10 pL) was mixed with the BAP color solution
(50 uL) and the absorbance was measured. The measurement was performed
before and after the FIE.

2.7. Statistical Analysis

Statistical analysis was performed using statistical software (Stat View ver.4.5
HULINKS Inc.). Significance test was performed using Wilcoxon rank-sum test,

with data expressed as mean + standard deviation (Mean + SD). Statistical signi-
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ficance is defined, *p < 0.05.

3. Results

Table 2 shows the results, changes of FIE subjective stress (VAS), oxidative stress,

and antioxidant capacity.

3.1. Subjective Stress—Visual Analog Scale (VAS)

The FIE group showed a significant improvement of 8.7 + 16.3 (p < 0.05) while
the control group showed an improvement trend of 3.5 + 7.7 (p = 0.0995). There
was no significant difference between the two groups (Figure 3).

3.2. Oxidative Stress—d-ROMs (U.CARR)

There was no significant change in d-ROMs in both the groups (Figure 4).
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Figure 3. Box plot with scatter diagram of subjective stress (VAS) before and after FIE of
the control group and FIE group: Subjective stress was significantly lower after FIE than
in the control group (p < 0.05).
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Figure 4. Box plot with scatter diagram of oxidative stress (d-ROMs) before and after FIE
of the control group and FIE group: Oxidative stress was not significantly different before
and after FIE in both groups.
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Table 2. Changes of FIE subjective stress, oxidative stress, and antioxidant capacity.

subjective stress VAS

oxidative stress d-ROMs (U.CARR) antioxidant capacity BAP (umol/l)

Group
before after before after before after
Control 42.1+174 38.6 £ 159 2879+ 445 286.5 + 40.0 1.943.7 + 239.7 1.897.5 + 319.6
FIE 42.2 +23.7 33.4 + 14.7* 296.9 + 41.6 296.4 + 45.2 1.942.3 + 284.1 2.069.2 +211.2*

In the FIE (facial isometric exercise) group, subjective stress improved significantly, and no significant difference was observed in

the d-ROMs (the degree of oxidative stress). However, a significant increase in the BAP (antioxidant capacity) was noted. n = 13.

Mean + SD Wilcoxon signed-rank test, *

p < 0.05.

3.3. Antioxidant Capacity-BAP (umol/1)

The FIE group showed a significant increase of 126.8 + 168.1 pmol/l (p < 0.05)
while the control group did not (p = 0.2787). There was a tendency of separation
between the two groups after the FIE (before, p = 0.9721; after, p = 0.0640)
(Figure 5).

4. Discussion

Based on the results of our study, we recommend the FIE program as an exercise
therapy because it can increase subjective resistance without changing the oxida-
tive stress and improving the subjective stress by slowly performing three sets at
a time. Anaerobic exercise is a method of enhancing physical ability by simulta-
neously increasing both the d-ROMs and BAP [7], but FIE trains facial muscles
to suppress the increase in d-ROMs and BAP.

An antiaging effect can be expected. Besides exercise, “laughter” also affects
stress [8], which includes “spontaneous laughter,” “intentional smile,” and “me-
chanical smile.” During “spontaneous laughter,” there is an increase in electro-
dermal activity and the sympathetic nervous system reacts. It can be expected to
increase and antioxidant by controlling the autonomic nervous system because it
increases and declines rapidly in the recovery period [9], but in “laughter,” pas-
sive items [human, talking partner; means, comics, rakugo (a kind of traditional
Japanese comedy), movies, plays, etc.] are required to actively promote antioxi-
dants. In contrast, FIE does not need passive items to actively promote antioxi-
dants.

In the maintenance of a human body, signal transmission and physiological
functions of reactive oxygen species (ROS) are important. When ROS reacts
with biological macromolecules without excessively producing ROS and de-
composing/removing active oxygen by antioxidant enzymes, cell dysfunction
(lipid peroxidation, DNA mutation, protein denaturation, enzyme inactivation)
causes oxidative stress (the balance between active oxygen generation and eli-
mination collapses and leans toward oxidation) [10]. d-ROMs and BAP are used
as indicators of lifestyle-related disease prevention and conditioning prior to
sports competition. In lifestyle-related diseases, visceral fat area and BAP are po-
sitively correlated and creatinine is negative correlated with d-ROMs as the axis
[11]. FIE is better suited for pre-sport conditioning than lifestyle-related illnesses
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Figure 5. Box plot with scatter diagram of antioxidant capacity (BAP) before and after
FIE of the control group and FIE group: Antioxidant increased significantly after FIE in
the FIE group (p < 0.05).

because it has been reported to be a desirable pre-game condition with low oxid-
ative stress and high antioxidant capacity [12]. Many athletes adopt stretch [13],
mindfulness [14], music appreciation [15], and so on as methods to increase
concentration just before the competition, and FIE is considered to be ineffective

here.

5. Conclusion

It was suggested that the FIE program in this study has mental stability and an-
tiaging effects, and can be applied to conditioning before sports competition. We
understand this study warrants further research on the type of sports the pro-

gram is most suitable for.
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