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Okayama University research: Antibodies prolong seizure latency in epileptic mice

(Okayama, 22 May) Researchers at Okayama University describe in Scientifc Reports the
effect of a particular type of monoclonal antibody on epilepsy in mice. Findings include the
prevention of disrupted brain—-blood barrier function, the inhibition of inflammations, and
prolonged epilepsy seizure latency.

Epilepsy is a category of neurological disorders characterized by recurrent seizures. The
causes of epilepsy are largely unknown, but it has been established that high mobility group
box 1 (HMBG1) protein expression may be linked to epilepsy-related inflammations. A team
of researchers led by Masahiro Nishibori from Okayama University has now investigated the
HMBG1—epilepsy connection in detail, and found that administering anti-HMBG1 monoclonal
antibodies (mAb) prolongs the latency of epileptic seizures —an important finding in the on-
going quest for understanding and curing epilepsy.

Since an increased production of HMBG1 has been observed earlier in human and rat epileptic
brain, Nishibori and colleagues tested the hypothesis that HMBG1 plays a role in
epileptogenesis and, specifically, in disruptions of the functioning of the blood—brain barrier.
The latter is a semipermeable membrane in the brain separating blood from other,
extracellular fluid.

The researchers did experiments with mice treated with pilocarpine, a model commonly used
for the study of epilepsy. Pilocarpine is a molecule normally used as a medicine (for e.g.
relaxing increased pressure in the eye), but when injected systematically with a high dose in
mice, it could initiate seizure and then cause status epilepticus. Nishibori and colleagues
confirmed this disruption: pilocarpine-injected mice undergo a translocation of HMGB1 from
the cerebrum (the principal part of the brain located at the front of the skull) to the blood,
affecting the permeability of blood-brain barrier. They also proved that administering of
exogenous HMGB1 could exacerbate=the blood-brain barrier disruption.

The scientists then looked at the effect of intravenously introducing anti-HMGB1 mAb to the
pilocarpine mouse model. They found that such treatment leads to the inhibition of HMGB1
translocation and the protection of blood—brain barrier permeability. This in turn resulted in
prolonged seizure latency. Nishibori and colleagues therefore conclude that “anti-HMGB1
therapy may provide a novel strategy for controlling the epileptogenesis”.
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Background

Pilocarpine

Pilocarpine is an organic molecule often used as a medicine, e.g. for treating dry mouth
(xerostomia) or decreased the pressure of the fluid in the eye (intraocular pressure). When
injected in rodents, such as rats and mice, it could causes status epilepticus. Pilocarpine-
injected mice are therefore good models for studying the physiology and treatment of
epilepsy. Specifically, pilocarpine-induced epilepsy has been reported to be a very good
model for human temporal lobe epilepsy, a form of epilepsy affecting at least 20% of patients
suffering from recurrent seizures.

HMGB1 and antibodies

High mobility group box 1 (HMGB1), sometimes referred to as amphoterin, is a protein
produced by almost all kinds of cells. Excessive release of HMGBL1 is believed to be associated
with brain injury and dysfunction. Masahiro Nishibori from Okayama University and
colleagues investigated how exactly the protein is involved in the development of
epileptogenesis — what role it plays in the disrupted functioning of the brain—blood barrier
and the induction of inflammatory processes.

Realizing the importance of HMGB1 in the context of epilepsy, the researchers tried, with
success, to inhibit its effects by intravenous HMGB1 antibodies. Antibodies, also known as
immunoglobulins, are molecules that are able to identify and ‘capture’ molecules considered
harmful (e.g.HMGB1 molecules).

Pilo+ Anti-HMGB1 mAb

Caption

Epilepsy is related to disrupted functioning of the brain—blood barrier. Its permeability was
tested for pilocarpine-injected mice by monitoring the leakage of Evans blue dye, with and
without administered HMGB1 monoclonal antibodies.

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



(] okavama uN1v. e-Bulletin OU-MRU Vol.40 May 2017

Reference

Li Fu, Keyue Liu, Hidenori Wake, Kiyoshi Teshigawara, Tadashi Yoshino, Hideo Takahashi,
Shuji Mori & Masahiro Nishibori. Therapeutic effects of anti-HMGB1 monoclonal antibody
on pilocarpine-induced status epilepticus in mice. Scientific Reports, April 26, 2017.
DOI:10.1038/s41598-017-01325-y

https://www.nature.com/articles/s41598-017-01325-y

Reference (Okayama University e-Bulletin & OU-MRU) : Professor Nishibori’s team
e-Bulletin Vol.2 : The invention of an antibody drug for the treatment of brain infarction
OU-MRU Vol.27 : Keeping cells in shape to fight sepsis

Correspondence to

Professor Masahiro Nishibori, M.D., Ph.D.

Department of Pharmacology, Graduate School of

Medicine, Dentistry and Pharmaceutical Sciences,

Okayama University, Shikata-cho 2-5-1,

Okayama city, Okayama 700-8558, Japan

E-mail: mbori@md.okayama-u.ac.jp
http://www.okayama-u.ac.jp/user/pharmaco/en/index.html

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/
Okayama Univ. e-Bulletin (PDF Issues): http://www.okayama-
u.ac.jp/en/tp/cooperation/ebulletin.html

About Okayama University (You Tube):
https://www.youtube.com/watch?v=iDL1cogPRY!

Okayama University Image Movie (You Tube):
https://www.youtube.com/watch?v=_WnbJVk2elA
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

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



(] okavama uN1v. e-Bulletin OU-MRU Vol.40 May 2017

Vol.5 :
Vol.6 :
Vol.7 :
Vol.8 :
Vol.9 :

Vol.10 :
: Compound-protein combination shows promise for arthritis treatment
Vol.12 :
Vol.13 :
Vol.14 :
Vol.15 :
Vol.16 :
Vol.17 :
Vol.18 :
Vol.19 :
Vol.20 :
Vol.21 :
Vol.22 :
Vol.23 :
: Sticky molecules to tackle obesity and diabetes
Vol.25 :
Vol.26 :
Vol.27 :
Vol.28 :
Vol.29 :
Vol.30 :
Vol.31 :
Vol.32 :
Vol.33 :
Vol.34 :
Vol.35 :
Vol.36 :
: Protein dosage compensation mechanism unravelled
Vol.38 :
Vol.39 :

Vol.11

Vol.24

Vol.37

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

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

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

Bioengineered tooth restoration in a large mammal
Successful test of retinal prosthesis implanted in rats

OKAYAMA University
1-1-1 Tsushima-naka, Kita-ku, Okayama 700-8530 Japan © OKAYAMA University



(] okavama uN1v. e-Bulletin

OU-MRU Vol.40 May 2017

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 14,000 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.
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