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A novel therapeutic strategy for Mycoplasma Infectious Diseases to present
diverse symptoms from acute to chronic and intractable diseases
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Erythema multiforme due to
Mycoplasma pneumoniae
infection in two children.
Pediatr Dermatol 2006;23:
546e55.
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Mycoplasma pneumoniae
infection with incomplete
Stevens-Johnson syndrome.
Lancet Infect Dis
2008;8:586€7.
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Mycoplasma pneumoniae
infection in patients with
Kawasaki disease. Korean J
Pediatr 2011;54:123€7.
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* The clinical manifestations included fever (94%),

altered consciousness (65%), seizure (41%),
personality or behavior changes (29%),

meningeal sign (24%), visual hallucination (24%),
ataxia (12%), Guillain-Barré syndrome (6%),
blurred vision (6%), and aphasia (6%). Respiratory
symptoms and signs were found in 76% of the
patients.

Mycoplasma pneumoniae encephalitis in
childhood. J Microbiol Immunol Infect. 2002
35:173
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Neuroinvasion by Lanti i gasy A B8 - 1= BE

Mycoplasma , .
pneumoniae v : “ Figure. A) Subcortical cerebral white matter with numerous
in Acute o perivascular foci of demyelination and necrosis (hematoxylin and
Disseminated : eosin stain, original magnification =40). B) Immunohistochemical
Encephalomyelitis : evidence of Mycoplasma pneumoniae  antigen  inside

macrophages present in the perivascular inflammatory infiltrate
(immunohistochemical assay performed by using the monoclonal
anti—-\. pneumoniae antibody and naphthol fast red as counterstain,
original magnification =50).
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Pediatric Infections of the Central Nervous System
Mycoplasma pneumoniae ecephalitis/Acute disseminated encephalomyelitis
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Main sympomsof
Multiple sclerosis
- Fasigue visual: S
- Cognitve - Nystagmus
Muscle Spasms impaiment - OpSc neuriss
Numbness/Tingling -Depresson - Diplopia
- Unstable mood

Depression
Fatigue y
Balance/ N7 Speech Problems
Coordination / / T
Problems 1 9 ‘4

What is ALS?

ALS (Amyotrophic Lateral Sclerosis), also known
as Lou Gehrig's disease, Is a fatal disease of the
nervous system, characterized by progressive

control voluntary movement.
muscle weakness resulting in paralysis.

A closer look at a healthy nervous system

Nervous system Motor neuron

The basic unit of the nervous system A motor neuron is made up of three main

Is a highly specialized cell, known as functional parts.

a neuron. Its main purpose is to

transport messages from one part of
the body to

another in the
form of nerve

W Cell body: biosynthetic center of the cell
W Axon: responsible for sending messages
W Dendrites: responsible for receiving
messages

impulses.

Speech:

What are motor neurons? l

Motor neurons are nerve cells in the brain
and spinal cord that attach to muscles and

ZHRMUEILEET AT IATRESE

Progressive-relapsing multiple sclerosis:
steady decline since onsat with
= superimposed attacks

e initial relapsing-remitting mulbiple
solercsis that suddenly begins to have
decline without periods of remission

T — Secondary progressive multiple sclerosis:
=

— Primarv proeressive multinle sclerosis:

Norma! nerve cell AlLS-affected
How does ALS progress? sy
When motor neurons gradually degenerate and % [
die, the muscles no longer receive nerve 0 1< P
impulses. As a result of the nerve death, the & )
muscles shrink and waste away. e
A possible cause of ALS:
Nerve impuise Too much glutamate

A nerve Impulse is transmitted when
the terminal fibers of one neuron's
axon release chemicals called
neurotransmitters that attach to
dendrites of the receptor neurons.

\—

Direction of action

Scientists aren't sure what causes ALS, but glutamate
poisoning is a popular theory. Glutamate is an amino
acid that acts as a neurotransmitter, allowing motor
neurons to “talk” to one another. After transmitting a
message, glutamate is supposed to be vacuumed up
by a cell membrane protein. But researchers at Johns
Hopkins University in Baltimore suggest people with
ALS don't have enough of that protein. Over time,
glutamate clogs the synaptic cleft, the space between
nerve endings, and chokes motor neurons to death.
The drug Rilutek slows the body's production of
glutamate and keeps ALS patients alive for an extra
two to three months.

A\ \ 3
Y )

" 5

Neurotransmitter
/ Axon molecules
; : Exc;ess ”
o glutamate
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Mycoplasma pneumoniae and
asthma in

children. Clin Infect Dis 2004
38:1341

Serological evidence of
Mycoplasma pneumoniae
infection in acute exacerbation
of COPD. Diagn Microbiol
Infect Dis 2002;44:1

Mycoplasma in severe asthma.
J Allergy Clin Immunol
2008 117:1197
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 Matsuda K. Antigens: lipids. Encyclopedia of life science. 3rd ed. John Wiley & Sons,
Inc.; 2011. http://www.els.net/WileyCDA/ElsArticle/refld-a0000501.html.

* Miyachi A, Miyazaki A, Shingu Y, et al. Synthesis and absolute structures of
Mycoplasma pneumoniae b-glycosyl-sn-glycerolipid antigens. Carbohydr Res
2009;344:36€e43.

 Matsuda K, Ishizuka |, Kasama T, et al. Structure of a novel
phosphocholinecontaining aminoglycoglycerolipid of Mycoplasma fermentans.
Biochim Biophys Acta 1997;1349:1e12.

 Matsuda K, Kasama T, Ishizuka |, et al. Structure of a novel
phosphocholinecontainingglycoglycerolipid from Mycoplasma fermentans. J Biol
Chem1994;269:33123e8.

* Ishida N, Irikura D, Matsuda K, et al. Molecular cloning and expression of a novel
cholinephosphotransferase involved in glycoglycerophospholipid biosynthesis of
Mycoplasma fermentans. Curr Microbiol 2009;58:535e40.

 Matsuda K. Phosphocholine-containing glycoglycerolipids of Mycoplasma
fermentans as a pathogen of rheumatoid arthritis: possible role of Mycoplasma
fermentans GGPLs in the pathogenesis of neuroendocrine-immune abnormalities.
Recent Res Devel Neurosci 2004;1:15e23.
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Mycoplasma pneumonia vaccine

ex. Pneumococcal vaccine
(Pfizer’s Prevner)
By Global Information

$0.5 ~ 2.0 billion/ year (in USA)  $ 3.4 billion/ year (in USA & EU)
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Opin Immunol 2005;17:411e8.
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Mycoplasma testing of cell substrates and
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25:69
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Review

A novel therapeutic strategy for mycoplasma infectious diseases @Emmﬂ

Kazuhiro Matsuda

Mycoplosma Infectiows Disegses Reseanch Center, M Bio Technology Inc, Setopaya-lae, Toko 158-0087, fapan

ARTICLE INFO

Arnicle histon:

Received 7 April 25
Received in revised fomm
16 April 2015

Aocepted 16 April 2015

Keywands:

Mycoplasma infectious diseases
Vasculitis

Autoimmune disease

Glyeolipid -antigen

Serological diagnostics

ABSTRACT

Mycoplasma Infectious Diseases (MID) are systemic illnesses that cause vasculitis and newritis. MID not
only includes pneumonia but also diseases such as asthma, arthrits, nephritis, meningits, encephalitis,

acute to chronic phases with diverse symptoms. Therefore, it s often confusing and difficult to identify
Mycoplasma-infected patients among those with incurable diseases, such as autoimmune diseases,
rheumatic diseases, nervous system disorders, and hematological disorders. Regrettably, conventional
diagnasis has only been available for pneumonia, although it is critical to identify MID at early stages for
effective medical reatment. A cutting-edge technology has made it possible to measure the amount af
specific antibodies to species-specific mycoplasma glycalipid-antgens. This new technology provides a
reliable marker to follow the state of MID by monitoring antbody titer fluctuations, A novel therapeutic

strategy based on new serological diagnostics is introduced in this review.
Copyright @ 2015, Internatonal Society of Personalizzd Medicine. Published by Elsevier BV, All rights
reserved.
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Human serum

Mycoplasma pneumonie Mycoplasma fermentans
(Lipid antigen GGL Glc-type) (Lipid antigen GGPL-II)
No. IgG IgM IgA IgG IgM IgA
1 0.031 0.020 0.006 0.000 0.031 0.000
2 3.257 0.010 0.000 0.003 0.183 0.041 7’_
3 0.113 0.003 0.002 0.002 0.098 0.00d de\Zﬁ( ma&
4 1.941 1.120 0.043 0.013 0.320 0.013 X7—.4_7"~/X -
5 2.159 2.171 1.239 0.005 0.346 0.012 OSas ,vs
6 1.751 2.087 1.957 0.002 0.388 0.007 e J/Eﬁiﬁ
T o ois  oom | (EMEEEER

8 0520 0000 0013 0000  0.037  0.000

9 0.047 0049 0019 0004 1820  0.051

10 0786 1310 0062 1850 0968  0.129

11 2741 0110 0072 0050 1177  1.950

12 0334  0.032 0.037  2.833 B ESEERE
13 0.128  0.000 0029  0.403 2 F

(OD)
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* Bilateral optic neuritis following Mycoplasma pneumoniae
infection. Indian J Ophthalmol. 2014 62:1175
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Case of sunitinib-induced Stevens-Johnson syndrome

(b)

Sunitinib: a multi-targeted tyrosine
kinase inhibitor for limproved
treatment of advanced renal cell
carcinoma and gastrointestinal
stromal tumor (BHNADE)

o

THE JOURNAL OF

DERMATOLOGY

A 60-year-old man, with a history of
metasitasis of renal cell caricinima to
the lung

z‘—

No history of recurrent herpes

| | | simplex virus, mycoplasma
Joo Hee Lee et al. The Journal of Dermatology . ) .
pneumonia or other infections

2013 40(9): 953-954 (A JLRROTATTSXTHE DRBEFERH
L BBEEBTHOTYVEL)

* Herpes simplex virus, mycoplasma pneumonia and other
infections were firmly established as the major causes of

erythema multiforme. ]
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Mycoplasma pneumoniae-
associated Henoch-Schonlein
purpura nephritis.
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Glc IgG
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*  Roujeau JC, Kelly JB, Naldi L, et al. Medication use and the risk of Stevens-Johnson syndrome or toxic
epidermal necrolysis. N Engl ] Med 1995;333:1272e85.

* Lee MN, Cha JH, Ahn HM, et al. Mycoplasma pneumoniae infection in patients with Kawasaki disease.

Korean J Pediatr 2011,;54:123 . _ o
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short-term memory inability o multi-task
problems - ’
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o TMFETREICEFLTL AL, BV B R, B, 5. A, g
FRERGEMEIY, REICCOREBIMGELWTREGHESEFNENEGLL
HEBTY,

o RBUERFERERE/RHEGREE. >DER. BHEDODMIER. 770F> DE|
ERGELRDTHHLLZELHYET,

o TAINDEFEFHE2—CDCH . BIEERFEREFIC OV THR—LR—TEH
LTWET, B FIE & EE (chronic fatigue syndrome CSF) Y Aa75 X<
(Mycoplasma, a cause of atypical pneumonia)ZZ (T TLVET, p /,",‘,;
http://www.cdc.gov/cfs/causes/index.html ’ (,ly/

* Endresen GK. Mycoplasma blood infection in chronic fatigue and flb,![//{, ,A
syndromes. Rheumatol Int 2003;23:211eb.

* Nasralla M, Haier J, Nicolson GL. Multiple mycoplasmal infections detected in blood
of patients with chronic fatigue syndrome and/or fibromyalgia syndrome. Eur J
Clin Microbiol Infect Dis 1999;18:859e65.
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. Nicolson GL, Nasralla MY, Haier J, et al. High frequency of systemic mycoplasmal infections in Gulf War
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*  Horner RD, Kamins KG, Feussner JR, et al. Occurrence of amyotrophic lateral sclerosis among Gulf War
veterans. Neurology 2003;61:742e9.

*  Gilroy CB, Keat Taylor-Robinson AD. The prevalence of Mycoplasma fermentans in patients with
inflammatory arthritides. Rheumatology (Oxford) 2001;40:1355e8.
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among Gulf War veterans. Neurology 2003
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* High frequency of systemic mycoplasmal
infections in Gulf War veterans and civilians
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Neurosci 2002 9:525
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Saline pre-injection Lipid-antigen pre-injection

RS
o ‘\ .
Neo L)
N
< j
5K ¢
A\
- e y53 N 530
¥ DT —mene AR TN s £ 58] % —
- SRS TN —a Rt VAR £ v 75 o
rabbit Pre- challenge synovial |infiltration of | lymphoid |exudate| edema of |adhesion [necrosis| Total Mean
number | injection hyperplasia | lymphocytes follicle connected
(joint tissue
side)
right 16 2 1 2 1 1 0 0 7
17 M 2 1 2 0.5 1 2 0 8.5
18| Saline ’ 2 1 2 0.5 0.5 2 1 9 5.7
19 fermentans| 5 1 2 0 0 0 0 3.5
20 0 0.5 0 0 0 0 0 0.5
right 21 0 0 0 0 0 0 0 0
22 T,'P' y M 0 1 0 0 0 0 0 1
23| " 'f’;"" : 0 i 0 0 0.5 0 0 1.5 2.6
24l fermentans 0 1 2 0 0.5 0 0 3.5
25| Termentans 2 i 2 i i 0 0 7

Formation of lymphoid follicle in the knee joint
after M. fermentans inoculation was reduced with pre-injection

Collaboration: Yuko Sasaki, Yoshichika Arakawa
( National Institute of Infectious Diseases)
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