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Fig. 5. Gene silencing of c-Fos attenuated the clioquinol-induced
expression of VGF mRNA. A: The expression of c-Jun and c-Fos
in SH-SY5Y cells transfected with anti-c-Jun or anti-c-Fos siRNA.
siRNAs were transfected to SH-SYSY cells at a final concentration
of 50 nM. These cells were cultured for 24 h and then stimulated with
20 uM clioquinol for 24 h. Whole cell lysates (10 ug) were subjected
to western blot analysis. Membranes were stripped and re-hybridized
with an anti-fS-actin antibody. B: The transfection of anti-c-Fos siRNA
significantly suppressed VGF mRNA levels. Transcription levels
were measured by quantitative PCR and normalized to the level of
HPRT mRNA. Levels were expressed as “fold of DMSO”. Bars
represent means = S.E. (N = 3). *P < 0.05 vs. control siRNA.

Discussion

The main findings of this study are that 1) VGF mRNA
levels were significantly increased by the clioquinol
treatment; 2) clioquinol-induced transcriptional activa-
tion of the VGF promoter was dependent on the AP-1
site-like sequence at —1374/—1368; 3) clioquinol induced
the expression of the AP-1 transcription factors, c-Jun
and c-Fos; 4) clioquinol enhanced the binding of ¢-Jun
and c-Fos to the AP-1 site-like sequence at —1374/—1368
in the VGF promoter; and 5) RNA interference against
c-Fos significantly suppressed clioquinol-induced VGF
mRNA expression. These results suggest that the
clioquinol-induced expression of c-Fos mediates the

induction of VGF expression.

SMON is characterized by the subacute onset of
sensory and motor disturbances in the lower extremities
and visual impairment preceded by abdominal symptoms
(2, 3). Although pathological studies demonstrated
axonopathy of the spinal cord and optic nerves (4), the
underlying mechanisms of clioquinol toxicity have yet
to be elucidated. As we described previously, the concen-
tration of clioquinol used in this study (20 - 50 uM)
is compatible with its plasma level in SMON patients
(15, 16).

VGF is a neuropeptide precursor, the gene of which
was originally identified to be nerve growth factor
(NGF)-responsive (17). Its transcriptional regulation has
mainly been focused on induction by NGF; and the
proximal promoter region containing the cAMP-response
element, CCAAT element, E-box, and G(S)G element
was shown to be essential for its expression (18 — 20).
We demonstrated for the first time that the expression
of VGF is induced by clioquinol in a manner that is
dependent on the distal AP-1 site in the promoter.

The expression of VGF is limited to neurons in the
central and peripheral nervous systems and to various
endocrine cells. VGF-derived peptides were shown to
exhibit various biological activities (21). Among them,
an increase in the mRNA and protein levels of VGF was
shown in dorsal root ganglia following sciatic nerve
transection (22) or in the surrounding area after spinal
cord injury (23). Thus, elevations in VGF levels have
been implicated in neuropathic pain. Several C-terminal
peptides derived from VGF were previously reported to
cause pain responses. A peripheral injection of TLQP-21
(residues 557 to 576 of VGF) was shown to increase
the pain-related licking response in a mouse model (24).
The intrathecal application of TLQP-62 (C-terminal 62
amino acids of VGF) to naive rats was found to cause
long-lasting mechanical and cold behavioral allodynia
(25). AQEE-30 and LQEQ-19, corresponding to the last
30 and 19 amino acids of VGF, respectively, were also
shown to evoke thermal hyperalgesia in rats (26). Thus,
the induction of VGF may be involved in clioquinol-
induced mechanical hyperalgesia and cold allodynia
(11).

We focused on c¢-Jun and ¢-Fos among members of
the AP-1 transcription factors because their expression
levels were markedly increased in SH-SYSY cells. In
RNA interference experiments, the contribution of c-Fos
to the induction of VGF expression appeared to be
greater than that of c-Jun (Fig. 5B), and this was
attributed to differences in the efficiencies of siRNAs
(Fig. 5A). Thus, the contribution of c-Jun to the induc-
tion of VGF expression cannot be excluded because
c-Fos is known to require Jun family proteins for its
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functional expression through the formation of hetero-
dimers. The induction levels of c-Jun and c-Fos were
much lower in IMR-32 cells than in SH-SYSY cells
(Fig. 3). This coincides with the induction level of VGF
mRNA being markedly lower in IMR-32 cells than in
SH-SY5Y cells (Fig. 1). The induction of c-Fos by
clioquinol was also reported in vivo. An i.p. injection
of clioquinol to rats and mice was shown to induce c-Fos
expression in the hippocampus and telencephalon (27).
Further analyses are required on the level of c-Fos in
SMON patients administered with clioquinol.

In conclusion, clioquinol, the causative compound of
SMON, induced the expression of VGF, the precursor of
neuropeptides involved in pain reactions, by inducing
c-Fos expression.
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Abstract

A medical examination of the SMON in Tokushima of 2011 was reported. There were 37 testees
this year. Twenty-seven of them had a medical checkup in a group, seven had a medical
checkup at home, and three had a medical checkup in Tokushima National Hospital. This was a
similar group of medical examination testees to an average year. There were six elderly people
aged over 90. One was over 100 years old. A medical examination testee decreases gradually
with aging of SMON patients. Measures to increase the number of medical examinations by
arranging visits are necessary. A future problem may be that many patients are reluctant to be
visited at home.

Keywords: SMON in Tokushima, medical checkup, Tokushima National Hospital

Introduction Tokushima and enrolled in an SMON
investigation individual vote. We conducted
a mass checkup and at-home examinations.
Furthermore, we checked on the patients
hospitalized in Tokushima National Hospital
and outpatients of the hospital. We went in
the large meeting room of the Tokushima-shi
handicapped persons interchange plaza.
Three examination areas, each with a medical
examination desk and an examination couch
were prepared in the meeting room. An
electronic height measuring instrument, a set
of scales and a sphygmomanometer were
prepared for physical measurement. The

The sale of chinoform was halted 42 years
ago. Subsequently, no new SMON cases were
reported. Also, the number of SMON
patients decreases with the course. The
weathering measures of the SMON are
performed as activity such as "gathering
workshops of the SMON" 4). We have been
checking on the SMON patients in
Tokushima every year for many years. In this
study, the results for 2012 are reported.
Subjects and methods. The subjects were
patients with SMON who are resident in

Correspondence to: Takao Mitsui, M.D., Tokushima National Hospital, National Hospital Organization, 1354 Shikiji, Kamojima,
Yoshinogawa, Tokushima 776-8585 Japan Phone: +81-883-24-2161 Fax : +81-883-24-8661
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physical situation and the present social
conditions were described by the SMON
patients. Also, a neurological medical
examination was conducted.

Results

Thirty-four people received a medical
examination in 2012. They comprised 11 men
and 26 women. The average age was 80 years
old. The average age at which the disease
was contracted was 43 years. The mass
checkup covered 27 people. Nine people had
a medical examination during an at-home
visit. The testees in the Tokushima National
Hospital outpatient department numbered
two people. The hospitalized patients were
alone.

Time of contraction of disease. As shown in
Table 1, the age of the patients who had a
medical checkup at home was the highest.

SMON examination in Tokushima Mitsui et al.

The age of the patients who had a medical
checkup in a group was the second highest.
The patients who had outpatient
consultations were the youngest. The Barthel
Index (42 points) of the patients who had a
medical checkup at home was the lowest.
Most of the patients who received home care
had family medicine. Frequent complications
included cataract, hypertension, and
arthropathy. The number of patients with a
BMI (Body Mass Index) of 25 or more was six
this year. Many patients were aware of
forgetfulness but in four patients this was
complicated by obvious dementia. There
were seven elderly people older than 90
years. There were two patients with early
onset (onset at 18 years old). Two women
patients were 61 years old. One had a
part-time job; the other was uneasy about
single life in the future.

Table 1. Patients with SMON that received a medical examination

Men Women Total Mean age
Mass checkup 9 18 27 78
Checkup at home 2 7 9 86
QOutpatient department 0 2 2 62
Hospitalization 0 0] 0 —
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Discussion

Forty-five years have passed since the sale of
the chinoform agent was halted in (1970) in
1970 [1]. As a result, it is over 41 years since
SMON patients began to contract the disease.
The average disease contraction time of
SMON patients in Tokushima prefecture is
43 years. The average age of the testees was
78.

The number of patients in 1972 when a
meeting (patients association) of the
Tokushima SMON was organized was 155.
The medical examination results that we
examined corresponded to the national
tendency of the average year. Most patients
had family medicine. Even if the patients
were living alone, a nearby doctor could be
contacted in an emergency. Seven patients
were over 90 years old. One was over 100
years old. Three people used nursing care
insurance. Furthermore, they received close
support from family members. There were
two women with young onset (18 years old).
The Barthel Index scores for them were 95
and 100 points. The degree of their disorder
was very mild. As well as support in terms of
food, clothing and shelter, mental support
seemed to be needed. The weathering
measures of the SMON are performed as
activity such as "gathering workshops of the
SMON" positively in this study squad. The
number of medical examination testees of the
aging is shown in Table 1. A mass checkup in
the Tokushima public health center began in
1990. More than forty people participated
constantly from 1999. In 2011, the number of
the people having an examination decreased.
This may be associated with a decrease in the
number of testees to have changed a place in
a medical examination this year. However, a
decrease in the number of testees due to
aging will be a main factor. The number of
medical examinations conducted at home
should be increased.

SMON examination in Tokushima Mitsui et al.
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Peak Cough Flow in Patients with Subacute Myelo-optic Neuropathy

Michiyuki Kawakam,** Meigen Liv, *! Atsuko Horig, *! Masahiro Tsujikawa,*!
Sayo MaksuiMa, *! Yohei Otaka,*! Toshiyuki Funwara, *!
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Abstract Purpose : This study aims to measure the peak cough flow (PCF) in patients with
subacute myelo-optic neuropathy (SMON) and study its relation with muscle strength, functional
ability and vocal cord function. Methods : We performed a cross-sectional study in 7 patients with
SMON (2 men and 5 women, mean age (SD) 81.6 (7.2) years) and in 7 age- and gender-matched
patients with orthopedic problems as a control group. Their PCF, ability to walk, the Barthel
Index, grip strength and maximum phonation time were assessed. Results : Mean PCF was 218.6 %
66.2 L/min (110-300) for the SMON group and 267.1 =763 L/min (170-360) for the control
group (ns). The PCF was correlated with the maximum phonation time (r = 0.91;  <0.01), but
not with grip strength, the Barthel Index or the ability to walk scale. Conclusion : The PCF in
patients with SMON tended to be lower compared to the control group. Therefore, evaluating
PCF is suggested to be necessary to assess the risk of pneumonia. (Jpn J Rehabil Med 2013 ;
50 : 654-657)

E F gAKMo T yRE7E Bi2g, a5 8, FHERSIEET2IR) 5
RICHEBSOFMEE LT, peak cough flow (BUF PCF) ZMlw L, E#h, HMlz<vyFLAL
oFEEE B L 2. #ITH#EGE, Barthel Index, B, BFHFEEEL ¢ TlEL, PCF L&
DEER2 AT < OEVHABGERBLICCT Y COMBEEEEHCTRELE. AEVAE
# @ PCFOFHE T 218.6+66.2 L/min (110 ~ 300), # HE# 13 267.1+76.3 L/min (170 ~
360) ThHhH, BEHCEVEEEED . PCFEMOEME, REVBETETS5H (11%)
T o7z 110 L/min QEFMIEIENREE OB CH - 2. RREFFREY L PCFI2
W R B0k, [BR] 2T BEOBEECRLEVEINE ED, B IPRRE,
BN O, B & UHRERAHEOY A7 DEBOLOOBREINEY F—3 g » O5LEN
AR S R,

Key words : 2 > (subacute myelo-optic neuropathy), B (cough), 577 (muscle strength),
R FEFERHIERS  (maximum phonation time) .
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Peak cough flow & 545, FTFEEREO M

D, FE2EDZ2VIER - BBICECLITT 2R
BThHY. 1970 EIZEBH ¥ / KV 4 (chinoform,
clioquinol) ORIVERDPFE L v AHIRB IR, &
FBEERERIL - TRHOEHS L SN THSH
RhBEOBEG L ol BEOX RV LNH
BhELYy, EBERICZAEYORRREREATHLD
HMONTHD, 192EKE TORERIT249 A
T, 1H2TALULEICELAEHERINATVWSY, &
RN AOREFREE (19704 9 H 8 H) X b 404EL.
ERB LA, H-2BEOREIL koD
OO, FERIBIEE TR L2  OBFIRS KR
KELATWS, EETHHRAETBEOHANE L
LT, BASHEERTEERMBIEER (Re i
BA3 2 BAERTZEEE) 13, BE3%E X D BE 1,000 ABTED
BERSEHRITETED, HRIEF0—HEH-T
W 2011E4 A HRERBERTFREERLT
VAHAEYBRERIE, SETLHEETHY, EMI
TORRHIBOEL, 5BRULI6%EFEDT VA,
HEEAEA, FAETEEOSHIEESATY
HAEBBIIRED) RSB THY, BRI OFMH
OYLFHEITRBEEN DD, B LA -RETIERER
Bl hnid, AEYBEOUBOLHAELS.
T, B LB ETREE OMBRERL D
12, BHB L UBRREFFRIEM & BHED & olfE
L7,

& ETE

FHEFZLEINE) F—Yar (BF, V) R
TAEVHRBEZEMLIZAE Y BELHTHL, TR
BEEI7% (BHE24, K58, THERSLE+T72
B) Thas 5HIBHESNEELEDL, 28BHEBI
TAMEi % 7o 72, ’

W71 D3 & L C, peak cough flow (BU'F PCF)

K1 AT BEREIHBHROTO

FREL, FE8, Nt~y F S EHE (RS
BT MR 2B LR, Btosn, cisk, F
PR 802257 1) LIELA. R VBB LN
BoOMTHEE (35, 5%, body massindex), 387,
MR S A R D E DWW T2 4T - 2. PCF
OMEIZRE—2 70— 2 —%— (ASSESS: LAY
o=y AR AV, MERIIRELE L, 3
WEEIT, BRACHEERH L. —#W% PCFE
& ¥ D 270 L/min K% PCFHERM & LY, 20
HEERAL.

AV BHETE, BTEER (R rREREAEAZ
Ik B 9B RN, 1 g 2. BEHT (A TH
), 3. BB, 4. 02T 0BT BEFHRRY), 5.
MEBER, 6. —ABL, 7. Bk (DL HDTRERE), 8. M
H (RRFRRE), 9. 1229, ®9EER), Barthel
Index, B8], RRRFHRENHLELETMEL,
PCF L ORFEE AT v ONEHIREMB LU
TV ORMEEE BCTRIT L. BRSEARE
BHISBR B C RN R % 88721, BRGERNTT
ELZG—EOMET [7—] LWEAMD &R
BELfThE, ToFgRlsle LAY 4, B
I GFICTREICET 55 0) Ofie BIRL .

(REEAORR)

F—5id, REVRBIPHOBEBIU [REY
REHEBAZ] »oBTEY, [F— 5T %
WRBELL: BEF—YORZHEHLE. £/, MK
BoF—yHHIZoWTIE, SKPERTFHOREEE
KORBEHB TS,

s ®

TFTHIE, B, TRBEREIHAOEEII O
WohihZd@ohhrol: (L., AEVREED
PCF ) P34 1% 218.6%66.2 L/min (110 ~ 300), #f

74— CP¥Eds & O l)

ATV BER SRR Mann-Whitney &
£ R 81.6+7.2 (83) 80.2+57 (77} »=0.61
HE (cm) 153.2+10.1 (152) 156.0+8.8 (155) p=048
hE (kg 49.3+9.2 (48) 510+ 10.0 (47) »=0.89
BMI 209+3.1 (21.1) 21.1+46 (22.0) =085
Bl ke 18.6+5.0 (18) 17.2+4.1 (17.4) »=0.65
TP ZR B G BE0T  BRIOMEMIRSR 1 o COPD 1
BMI : body mass index, COPD : {28k iz B
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. BREREE
fg’ gy Feakcoueh flow ffg B Barthel Index  FRSERSID
min ( *’Jr‘)
90 % 270 16 2 75 18
76 % 240 28.6 9 100 7
69 # 250 19.2 8 100 13
88 # 160 176 8 95 4
83 5 110 19 8 100 5
84 & 200 12 4 90 11
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%3 DPCF LBJ), #FHHE, BL K PCF
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%7 009 p=084 3001 *
250 - ¢
AT HRE -007  p=086 s
Barthel Index -021  p=0864 200 ®
B BB R T 091  p<0.01 150 &
100 A A 4
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Thb, FHEPFWCIFEEERD L h -7 (Fisher
OIEHERERE, p=030). 110 L/min O FIEMIO0
PERASEOBEERTH - 2.

AE BB, £F0PCE Bh, HITEE BL
BERFFRERROMERIRT (F2).

FITHRAER° ADL, 1877 & PCF & I2MBE 2 #d %
Moo, BRERFREREE PCFICHv#HEL
Ewi- &3, ).

% 5

fide, SRICEEMMAOGRRKT & LT, BTFRE
T, BREOIKTAMSEN TV, EE, Bk
JIOBRTHAMEDERK(E LTEHSAL TV A,
Bianchi®? &, BB MEE £ iulilii-> 28
AT, PCF OB EOREICHE L REL
TEYH, HIELY bE{ KRB ECETRERE
ZHRICFROBREREL T 5.

PCF & R IRRR & DB
PCF Lt REEFFHHMANILRVIEOMBIA BD 7.

EEHOFME LT, PCFRABHERE d.LI
BELAVWLBRTWEFELTHE?, E—r7u—A—
SRRV, BHomREMNLb0THY, WREEH
HTHERNLYEDLPY—2 70—k ) EOiEs
Bond. BRIIXEVEHEIIBITA2 PCFORER
%4, SHOBERIEL, SHOAT Y BEOBFIIBV
T, BELLBHERTHHEHR 5.

PCF O A¥AHIC DWW T, AL LN TF A0
B, ARHRARREERLE L, AP
T % 720121 160 L/min 45, WEOBEMIZIE 270 L/
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BETIX, BUBHRWES (TFHEE 687113 %)
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