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Okayama University research: Protection from plant extracts

(Okayama, 02 October) A compound found in coriander and ginger may help protect
against the negative effects of radiation exposure.

Plant extracts have long been used for food, cosmetic and medical purposes, from creating
drugs to treat serious diseases to essential oils for relaxation and stress-relief. One group of
compounds that occur naturally in oils derived from flowers, leaves, fruit and bark are called
monoterpenes — these have been used for centuries to create perfumes and essential oils.

In recent years, scientists have become increasingly interested in monoterpenes because
they are capable of scavenging ‘reactive oxygen species’ (ROS) in the body. ROS molecules
are a natural product of the metabolism of oxygen, and play key roles in cell signaling and
other biological processes. However, at times of stress, or for example when a patient is
exposed to ionizing radiation therapies for the treatment of cancer, ROS levels can rise
dramatically and become toxic to the body. Excessive ROS can result in single and double
DNA strand breaks, leading to the death of healthy cells.

Now, Toshiro Ono and co-workers at Okayama University, Japan, have investigated three
different monoterpenes — thymol, linalool and menthol — to determine their protective
effects on cells when exposed to X-ray irradiation1.

The researchers used EL4 cells —a mouse lymphoma cell line — to see if cell proliferation was
affected by X-ray irradiation when the cells had been treated by one of the three
monoterpenes.

Of the three, linalool, which is found in common plants such as ginger, coriander and
lavender, showed potent radioprotective activity, with 80 per cent of cells remaining viable
after exposure to radiation. Linalool actively scavenged ROS generated by the X-ray
treatment, and was also found to prevent DNA strand breaks. The team found no evidence
that thymol or menthol provided radioprotection.
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Alongside protecting against X-ray damage, the three monoterpenes also exhibited anti-
cancer activity, suppressing EL4 cell growth after 24 hours incubation. Linalool could,
therefore, provide dual benefit to cancer patients by reducing damage from ionizing
radiation therapies and helping to fight cancer cells.

As Ono’s team state in their paper published in the Journal of Radioanalytical and Nuclear
Chemistry (2017); “Linalool may be used as a radioprotector or radiorecovery agent during
both planned and unplanned radiation exposure... Further studies will be needed for radio-
protective effects of a variety of monoterpenes.”

Background

One of the reasons that people feel so unwell after exposure to high doses of ionizing
radiation (X-rays and gamma rays) is because the radiation triggers the over-production of
reactive oxygen species (ROS) in the body. These molecules can cause significant DNA
damage and rapidly kill cells.

While a number of plant extracts have been found to exhibit radioprotective ability by
scavenging and destroying ROS, most drugs made from these extracts are quite inefficient
once they are administered to patients, and some have unpleasant side effects such as
severe nausea and acute hypertension.

Scientists are keen to find alternative, safe options for use as components in drugs that limit
the effects of radiation poisoning. Monoterpenes, naturally-occurring hydrocarbon
molecules that are low in toxicity, may help fill this gap. They have been used as safe
components in the food, cosmetic and pharmaceutical industry for many years. This study,
by Toshiro Ono and co-workers, highlights the potential that one monoterpene, linalool,
may have as a radioprotective agent.

Future work

Ono and his team will continue investigating linalool’s properties, and further experiments
will be conducted to analyse other monoterpenes to find out if they have similar
radioprotective qualities.
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Caption
Complete prevention of DNA strand breaks by linalool irradiated after 10 Gy of X-ray.
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Ensuring a cool recovery from cardiac arrest

Organ regeneration research leaps forward

Cardiac mechanosensitive integrator

Cell injections get to the heart of congenital defects

Fourth key molecule identified in bone development

Anticancer virus solution provides an alternative to surgery

Light-responsive dye stimulates sight in genetically blind patients

Diabetes drug helps towards immunity against cancer

Enzyme-inhibitors treat drug-resistant epilepsy

Compound-protein combination shows promise for arthritis treatment
Molecular features of the circadian clock system in fruit flies
Peptide directs artificial tissue growth

Simplified boron compound may treat brain tumours

Metamaterial absorbers for infrared inspection technologies
Epigenetics research traces how crickets restore lost limbs

Cell research shows pathway for suppressing hepatitis B virus
Therapeutic protein targets liver disease

Study links signalling protein to osteoarthritis

Lack of enzyme promotes fatty liver disease in thin patients
Combined gene transduction and light therapy targets gastric cancer
Medical supportive device for hemodialysis catheter puncture
Development of low cost oral inactivated vaccines for dysentery
Sticky molecules to tackle obesity and diabetes

Self-administered aroma foot massage may reduce symptoms of anxiety
Protein for preventing heart failure

Keeping cells in shape to fight sepsis

Viral-based therapy for bone cancer

Photoreactive compound allows protein synthesis control with light
Cancer stem cells’ role in tumor growth revealed

Prevention of RNA virus replication

Enzyme target for slowing bladder cancer invasion

Attacking tumors from the inside

Novel mouse model for studying pancreatic cancer

Potential cause of Lafora disease revealed

Overloading of protein localization triggers cellular defects

Protein dosage compensation mechanism unravelled
Bioengineered tooth restoration in a large mammal

Successful test of retinal prosthesis implanted in rats

Antibodies prolong seizure latency in epileptic mice

Inorganic biomaterials for soft-tissue adhesion
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Vol.42 : Potential drug for treating chronic pain with few side effects
Vol.43 : Potential origin of cancer-associated cells revealed

@ 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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