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Basic research aimed at developing a prostanoid synthetase inhibitor for
patients with Fukuyama congenital muscular dystrophy
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Fukuyama congenital muscular dystrophy gFCMD) patients show significantly
elevated prostaglandin (PG) D2 and E2 metabolites in urine samples as compared with normal controls.
These PGD2 and PGE2 metabolites were increased in patients with typical and severe phenotypes,
suggesting clear correlations with phenotype. Scattered expressions of hematopoietic PGD synthase
and microsomal PGE synthase-1 were detected in some necrotic fibers from patients with FCMD. These
observations suggested that prostanoid may have an important role in the pathogenesis of FCMD, as it
does in Duchenne muscular dystrophy. FCMD model mice also had significantly elevated PGD2
metabolites. We gave FCMD model mice low and high doses of aspirin as a potential therapy. The
urinary PGD2 and E2 metabolite levels tended to decrease but, even in the high-dose group, the
differences did not reach statistical significance, and aspirin administration did not produce clear
pathological changes in muscles.

H-PGDS



FCMD

20
2002 DMD
A2 cPLA2 -2 Cox-2
D H-PGDS
H-PGDS PGD2 n 2009
H-PGDS DMD mdx
H-PGDS
PGD2 2 H-PGDS DMD
2015 DMD I I
FCMD 3 H-PGDS
FCMD PGD2 » H-PGDS
3 1
LC-MS/MS PG PGDM
PGEM FCMD20 PGD2 PGE2
) PGE2
FCMD PGD2 PGE2
FCMD FCMD
H-PGDS
FCMD PGD2 PGE2
FCMD 43 LC-MS/MS
PGD2 PGE2 tetranor-PGDM(t-PGDM)  tetramer-PGEM(t-
PGEM) 116
PGD2 PGE2
Mann-Whitney U p<0.05
FCMD PGD,PGE H-PGDS mPGES-1
FCMD
2 PGD,PGE H-
PGDS L-PGDS, mPGES-1 2 DMD
6
PGD H-PGDS PGD L-PGDS
PGE -1 mPGES-1
FCMD PGD2 PGE2
FCMD 3kb
HpHp HnHN
3kb [fukutin KO Hp/-
Hp/+ 2 4 8 PGD2 PGE2
Mann-Whitney U p<0.05
FCMD COX
100mg/kg/ 300mg/kg/
PGD2 PGE2 Mann-Whitney U
p<0.05 8
PGD,PGE H-PGDS mPGES-1
FCMD PGD2 PGE2
FCMD 43 0-29 9 t-PGEM t-PGDM 116
(t-PGDM 3.3 £ 0.2 ng/mg creatinine, t-PGEM 9.9 £ 0.7 ng/mg creatinine(mean = SE)
FCMD t-PGDM 5.4+ 0.6 1.7 p<0.0001 t-PGEM32.2+ 3.1



3.4 p<0.0001

*p <0.0001 *p<0.0001

PGEM
3kb 25 150
20
3 2
p<0.05 i i
0 —_— _I_ o
2 t' o Cur:tml FCIMD Control FCMD
;(?DM 10 51 t-PGDM, t-PGEM B 3 Ly 8t
p<0.05 t-PGEM
t-PGDM *p=0015 p-0.002
25 NS *p=0.0092 150 NS “p=0.00211
20
DMD 5 . g 100
FCMD i - 3
T T so
oom © L] Lo
PGEM sev:ere tvu:cal m:ld - ssvlura tvnEcal mEId
phenotype phenotype
X2 t-PGDM, t-PGEM FCMDEEZ b
t-PGDM
10 20 (p= DMD 8
t-PGDM 3) 20
Cr
DMD t-PGEM
DMD PGD2 PGE2 FCMD
PGD2 PGE2
H-PGDS DMD t-PGDM t-PGEM DMD
FCMD t-PGEM 2
4 R
Cr PGD2
PGE2 FCMD t-PGDM 1.7
t-PGEM 3 DMD PGD2 PGE2
DMD FCMD
DMD
FCMD PGD,PGE H-PGDS mPGES-1
DMD FCMD mPGES-1 DMD
FCMD
DMD PGE DMD
DMD FCDM
H-PGDS DMD
DMD 6y FCMD 12y
FCMD
H-PGDS ) N
DMD )
FCMD X3 H-PGDS#HI I HE
3

H-PGDS mPGES-1



DMD FCMD

FCMD mMPGES-1 H-PGDS
FCMD PGD2 PGE2
2
1 3kb [fukutin KO
Hp/- Hp/+ 4 8 t-PGDM
t-PGEM 8 t-
PGDM p=0.0047 4 t-PGDM t-
PGEM 4 8
t-PGDM 4 8
t-PGEM 4 8
p=0.0025
3kb /fukutin KO Hp/-
t-PGDM
PG
20
FCMD COX
20 3kb [fukutin KO Hp/-
Hp/+ 4
t-PGDM t-PGEM
t-PGDM t-PGEM
p=0.056 20 t-
PGDM t-PGEM ( ) 8
PGD,PGE PGDM_HP+/-4w_nomedi vs high vs low PGEM_HP+/-4w_nomedi vs high vs low
s, R0, NS 00, RN e
B 4o P=00025 NS %NS NS B goP=0.0025 NS
E E
230 g 60
%20 é g 40 @
Q 10 § 20
L o mEs == 18 ==
> & 8 e-.\ \v \0"\ g\ I ol va{ )
® “’bﬁ?@ ,b:").* o°&6 F‘S@ w7 oo‘ob ,\fé\ k,;ﬂyﬁ (\o‘(‘\b *.f}&\ }-é)*‘
PG Q,w“’ & \’eg QSJ\/@QS ‘)‘58 o Qg*b‘ & ‘\q"xﬁq
& & s g S Q¥ T & s
q0°‘w & & &L qe"f“s qc’& Qoeqo@? & &
X4 t-PGDM, t-PGEM 7 A &Y »# 5 Lh#g
2
20 8
PG
FCMD
PG
FCMD DMD PGD2 PGE2
H-PGDS
PG

PG

FCMD



1) Okinaga T et al. Induction of hematopoietic prostaglandin D synthase in hyalinated
necrotic muscle fibers: its implication in grouped necrosis. Acta Neuropathol. 2002;104:377-
84.

2) Mohri I et al. Inhibition of prostaglandin D synthase suppresses muscular necrosis. Am
J Pathol. 2009;174:1735-44.

3) Nakagawa T et al. A prostaglandin D2 metabolite is elevated in the urine of Duchenne
muscular dystrophy patients and increases further from 8 years old. Clin Chim Acta.
2013 ;423:10-4

4) Takeshita E et al. Urinary prostaglandin metabolites as Duchenne muscular dystrophy
progression markers. Brain Dev. 2018;40:918-925



(Taniguchi-lkeda Mariko)

(00410738) (14501)
(Takeuchi Atsuko)
(80154970) (34512)
(Urade Yoshihiro)
(10201360) (12102)




