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Okayama University research: Possible link between excess chewing muscle activity and
dental disease
(Okayama, 10 September) Researchers at Okayama University report in Archives of Oral
Biology that involuntary masseter muscle activity — unnecessary motion of the muscles
normally used for chewing — may be linked to a common dental disease known as
periodontitis.
Periodontitis is an infection of the gum (the flesh around the roots of teeth in the upper and
lower jaws), damaging jaw tissue and ultimately destroying the bone holding teeth in place,
resulting in tooth loosening and loss. Medical researchers have been investigating the
relationship between periodontitis and the activity of the masseter muscles — the main
muscles involved in the process of chewing. Specifically, it has been unclear whether
involuntary teeth grinding and jaw clenching, a condition known as bruxism, is related to
periodontitis and its development. Now, Professor Shogo Minagi and Dr. Seiya Kato from
Okayama University and colleagues have performed detailed measurements of masseter
muscle activity in a group of people with various degrees of periodontal disease, and found
that non‐functional teeth grinding might be related to the acuteness of periodontitis.
Bruxism not only occurs when a person is awake, but also when sleeping. Therefore, the
researchers made sure to design the study so that it provides information on masseter muscle
activity over a long‐enough period (daytime followed by night‐time). A group of 31 people
was selected; 16 of them had no or mild periodontitis (the ‘NMP’ group), while 15 had
moderate to severe periodontitis (the ‘MSP’ group).
Each individual was equipped with an ambulatory portable device measuring muscle activity
via a technique known as surface electromyography. (The technique involves placing
electrodes on the skin lying over the muscle; muscular motion triggers an electrical signal
which is recorded.) Participants of the study had to maintain a diary noting their activities
including eating meals, which helped the researchers analyzing the data and filtering out
muscular activity not coming from involuntary teeth grinding. Teeth movement due to
speech was filtered out by monitoring voice activity by a microphone attached to the
electrodes.
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Professor Minagi and colleagues found that there are differences in masseter muscle activity
between the NMP and MSP groups: the accumulated duration of non‐functional (i.e. not
related to eating or talking) high‐intensity muscle motion was significantly longer for the
participants from the MSP group. The finding applies to both awake and asleep regimes. The
scientists concluded that “masseter muscle activity might be related to the severity of
periodontitis”, but they stress that causation — bruxism leading to periodontitis — cannot be
concluded from the study. They also point to limitations of their study: oral conditions like
missing teeth or the use of removable partial dentures not being taken into account, and the
limited capabilities of the ambulant surface electromyography setup.

Background
Bruxism. Periodontitis
Bruxism is the term for non‐functional, habitual teeth grinding or jaw clenching. (Eating and
talking are functional activities.) Two types of bruxism are distinguished: when a person is
asleep (nocturnal bruxism) and when awake. Symptoms typically associated with both types
of bruxism include hypersensitive teeth, headaches, damage to dental fillings and tooth wear.
It is an open question whether there is a relationship between bruxism and periodontal
disease — the gum infection damaging soft tissue surrounding teeth and destroying the bones
supporting them. Periodontitis is a common disease, but can be prevented, mainly by
observing good oral hygiene — daily brushing and flossing teeth combined with regular dental
checkups.
Professor Minagi and Dr. Kato from Okayama University and colleagues have now
investigated the potential relationship between bruxism and periodontitis, by monitoring
teeth grinding activity of people at different stages of periodontal disease. They found that
muscular teeth‐grinding motion might be related to the severity of the disease.

Electromyography
Electromyography (EMG) is a medical technique used for recording the electrical activity
resulting from skeletal muscle activity. EMG involves an instrument called an
electromyograph, which produces data in the form of a so‐called electromyograph. In surface
EMG, the electrodes that pick up the electrical activity are placed onto the skin, as opposed
to intramuscular EMG, where electrode needles are inserted directly into the muscle, under
the skin.
Professor MInagi and colleagues used surface EMG — which does not hurt as there is no need
to pierce the skin — to detect activity of the masseter muscle in a group of people suffering
from periodontitis at various levels of severity. The design of their medical study enabled
monitoring muscle activity for long periods of time (roughly a daily cycle) and helped to
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provide insights into the relationship between involuntary teeth grinding (bruxism) and the
degree of periodontitis.

Caption
Cumulative duration of masseter muscle activity with increasing intensity levels, showing
higher levels for people with moderate to severe periodontitis (MSP).
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Further information
Okayama University
1‐1‐1 Tsushima‐naka , Kita‐ku , Okayama 700‐8530, Japan
Public Relations and Information Strategy
E‐mail: www‐adm@adm.okayama‐u.ac.jp
Website: http://www.okayama‐u.ac.jp/index_e.html
Okayama Univ. e‐Bulletin: http://www.okayama‐u.ac.jp/user/kouhou/ebulletin/
About Okayama University (YouTube):
https://www.youtube.com/watch?v=iDL1coqPRYI
Okayama University Image Movie (YouTube):
https://www.youtube.com/watch?v=KU3hOIXS5kk

Okayama University Medical Research Updates （OU‐MRU）
Vol.1：Innovative non‐invasive ‘liquid biopsy’ method to capture circulating tumor cells
from blood samples for genetic testing
Vol.2：Ensuring a cool recovery from cardiac arrest
Vol.3：Organ regeneration research leaps forward
Vol.4：Cardiac mechanosensitive integrator
Vol.5：Cell injections get to the heart of congenital defects
Vol.6：Fourth key molecule identified in bone development
Vol.7：Anticancer virus solution provides an alternative to surgery
Vol.8：Light‐responsive dye stimulates sight in genetically blind patients
Vol.9：Diabetes drug helps towards immunity against cancer
Vol.10：Enzyme‐inhibitors treat drug‐resistant epilepsy
Vol.11：Compound‐protein combination shows promise for arthritis treatment
Vol.12：Molecular features of the circadian clock system in fruit flies
Vol.13：Peptide directs artificial tissue growth
Vol.14：Simplified boron compound may treat brain tumours
Vol.15：Metamaterial absorbers for infrared inspection technologies
Vol.16：Epigenetics research traces how crickets restore lost limbs
Vol.17：Cell research shows pathway for suppressing hepatitis B virus
Vol.18：Therapeutic protein targets liver disease
Vol.19：Study links signalling protein to osteoarthritis
Vol.20：Lack of enzyme promotes fatty liver disease in thin patients
Vol.21：Combined gene transduction and light therapy targets gastric cancer
Vol.22：Medical supportive device for hemodialysis catheter puncture
Vol.23：Development of low cost oral inactivated vaccines for dysentery
Vol.24：Sticky molecules to tackle obesity and diabetes
Vol.25：Self‐administered aroma foot massage may reduce symptoms of anxiety
Vol.26：Protein for preventing heart failure
Vol.27：Keeping cells in shape to fight sepsis
Vol.28：Viral‐based therapy for bone cancer
Vol.29：Photoreactive compound allows protein synthesis control with light
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Vol.30：Cancer stem cells’ role in tumor growth revealed
Vol.31：Prevention of RNA virus replication
Vol.32：Enzyme target for slowing bladder cancer invasion
Vol.33：Attacking tumors from the inside
Vol.34：Novel mouse model for studying pancreatic cancer
Vol.35：Potential cause of Lafora disease revealed
Vol.36：Overloading of protein localization triggers cellular defects
Vol.37：Protein dosage compensation mechanism unravelled
Vol.38：Bioengineered tooth restoration in a large mammal
Vol.39：Successful test of retinal prosthesis implanted in rats
Vol.40：Antibodies prolong seizure latency in epileptic mice
Vol.41：Inorganic biomaterials for soft‐tissue adhesion
Vol.42：Potential drug for treating chronic pain with few side effects
Vol.43：Potential origin of cancer‐associated cells revealed
Vol.44：Protection from plant extracts
Vol.45：Link between biological‐clock disturbance and brain dysfunction uncovered
Vol.46：New method for suppressing lung cancer oncogene
Vol.47：Candidate genes for eye misalignment identified
Vol.48：Nanotechnology‐based approach to cancer virotherapy
Vol.49：Cell membrane as material for bone formation
Vol.50：Iron removal as a potential cancer therapy
Vol.51：Potential of 3D nanoenvironments for experimental cancer
Vol.52：A protein found on the surface of cells plays an integral role in tumor growth and
sustenance
Vol.53：Successful implantation and testing of retinal prosthesis in monkey eyes with
retinal degeneration
Vol.54：Measuring ion concentration in solutions for clinical and environmental research
Vol.55：Diabetic kidney disease: new biomarkers improve the prediction of the renal
prognosis
Vol.56：New device for assisting accurate hemodialysis catheter placement
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◆About Okayama University
Okayama University is one of the largest comprehensive universities in Japan with
roots going back to the Medical Training Place sponsored by the Lord of Okayama and
established in 1870. Now with 1,300 faculty and 13,000 students, the University offers
courses in specialties ranging from medicine and pharmacy to humanities and physical
sciences.
Okayama University is located in the heart of Japan approximately 3 hours west of
Tokyo by Shinkansen.
Website: http://www.okayama-u.ac.jp/index_e.html
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