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B4, ) Do early phase DNR orders appropriately work for emergently admitted
patients?
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Discussions about resuscitation are often harmful for emergency patients and
their family. “Do not resuscitate (DNR) orders” , however, are enforced immediately
after hospitalization in reality. We investigated associations between patient
factors and early phase DNR orders after admissions. We also investigated if early

DNR orders predict patients’ death as accurate as those at a later date.

®Gd KOk

We conducted secondary data analysis using a dataset extracted from electrical
medical records saved from January, 2009 to December, 2012 in an educational hospital.
We sampled patients who were hospitalized as emergency admissions and stayed more
than 3 days. Those who had cancer, who received surgical services, and who admitted
with cardiopulmonary arrests were excluded from the analysis. We identified “early
DNR orders” as those are forced on the same or the following day of the
hospitalizations. We compared associations between patients’ characteristics and
early DNR orders first. Then we compared death rates between those with early DNR

orders and those with later DNR orders.

fa o R
Twelve thousand seven hundred fifty emergency patients’ data were included in the

analysis. Eleven percent of the patients were forced DNR orders and 52% of them had



early DNR orders. Only 1% were changed their resuscitation status on discharge. While
early DNR orders were examined to only 1% of the patients under 75 years old and 5%
of those from 75 to 84 years old, 17% of the patients 85 years old or over had early
DNR orders. Logistic regression analysis showed that higher age group, cardiac
diseases and neurologic diseases had significant associations with early DNR orders
(OR 3.6 [95%C.I. 3.3-3.8], OR 0.5 [95%C.I. 0.4-0.6], OR 0.5 [95%C.I. 0.3-0.7],
respectively). While 54% of the patients with later DNR orders died in the
hospitalization period, 28% of those with early DNR orders died

Age was a major determinant factor of early DNR orders. Early DNR orders can’ t
accurately predict looming patients’ death. Health care staff should prudence about

decisions of DNR in very early phase on admissions.
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B4, ) Frequency and characteristics of physician orders for medical

restraint in acute care settings
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Ostensibly, medical restraint is widely used at acute care hospitals for patients’
safety, despite the fact that it is legally and ethically questionable and often
physically harmful. In order to minimize unnecessary medical restraint, understanding
how each stakeholder acts in the decision—making process is important. However, little
research has been done on the details of the physician’ s role on medical restraint,
while many studies on attitudes and behaviors of nurses toward medical restraint are
available. Therefore, this research aims to illustrate frequency, timing, implemented
fashion, and the targeted patient characteristics of physician orders for medical

restraint.

KR L O

Secondary data analysis was conducted using a dataset extracted frommedical records
of a 780-bed urban educational acute care hospital in Japan. Whole 61, 037 consecutive
adult in—patient cases from January 2009 to December 2012 were included in this study.
Logistic regression model was implemented to investigate the association between
restraint rate and the patient variables: age, sex, disease group (cancer or not) ,
treatment variables: length of stay, surgery, device-related treatment (tracheal
intubation, respirator, hemodialysis, and blood product use), DNR order, and the
outcome at the time of discharge (dead or alive). We defined physical restraint as
restraining patients with ties, belts, or mittens as the medical professionals in

the facility regard only those methods as medical restraint.

S

Physical restraint orders were found in 11% of all cases. Out of the restraint order
cases, orders were given within the first day of admission for 58% of the cases, and
82% within three days of admission. Positive correlation between patient age, sex,
length of stay and physical restraint order were observed. The estimated adjusted
odds ratio between physical restraint and the valuables are depicted in tablel. For
only 10% of all physical restraint orders, the concrete instruction on implementation
timing and method were specified by physicians. For the remaining 90%, the orders
vaguely approved physical restraint as needed, leaving the final judgement to the

nurses on the job.



As majority of physical restraint orders were given on the first day of admission,
it was presumed that physicians tend to judge the necessity of physical restraint
by certain attributes of the patient rather than by an actual observation and
assessment of patient’ s behavior. Besides from agreeable reasons for physical
restraint such as receiving device-related therapy or undergoing surgery, higher age,
male, and longer admission were also associated with high provability of physical
restraint. DNR order showed the highest odds ratio even after adjusted by other
variables. It was speculated from the result that physicians may be utilizing common
but unmeasured factors such as state of consciousness to decide to whom both DNR order
and physical restraint should be used.

Physicians are not actively involved enough in the final decision—making process of
physical restraint. Further studies are required to determine if physicians should

order detailed instruction for the better usage of physical restraint

Table 1. Values of adjusted odds ratio and respective 95% confidence intervals for

physical restraint according to patient/treatment characteristics

odds ratio 95%CI
age (year) 1.012 1.010 - 1.013
sex (male) 1.327 1.257 - 1.402
cancer 0.723 0676 - 0.773
length of stay (day) 1.010 1.009 - 1.011
surgery 1.620 1.530 - 1.715
device—related therapy 2.339 2.182 - 2.5017
DNR order 2.822 2.529 - 3.149
fatal 0.864 0.773 - 0.965
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A case of cortical deafness and loss of tactile sensation caused by bilateral temporal
lobe infarction - Normal DPOAE and ABR but no preservation of air and bone
conduction hearing

We encountered a case of complete loss of hearing and tactile sensation following
cerebral vascular accidents in both hemispheres. The patient was a right-handed
38-year-old man. In 2007, he experienced rupture of a right IC-PC aneurysm and
subarachnoid haemorrhage, and subsequently lost his hearing and tactile sensation.
Because he complained of profound hearing loss, he was referred to us in 2012. The
neurological test revealed systematic loss of tactile sensation with normal motor
function. An intellectual function test revealed a PCRM score of 30/30. A memory test
showed mild visual memory impairment. A communication test showed writing as his
only communication modality. Brain imaging of the left hemisphere showed extensive
infarction of the primary and secondary auditory cortices with auditory radiation. Brain
imaging of right hemisphere revealed localized infarction of the auditory cortex with
auditory radiation. The following audiological tests were performed. For psychological
audiometry, pure tone audiometry revealed 0% off-the-scale air and bone conduction
in both ears and speech audiometry demonstrated 0% maximum speech discrimination
in both ears, whereas objective audiometry showed normal DPOAE in both ears, and
normal ABR in terms of wave configuration and thresholds in both ears. A sound
perception test showed 0% perception of environmental sounds, speech sounds, and
music sounds in both ears. Aphasia tests disclosed normal preservation of reading
and writing skills but complete loss of auditory perception. Speaking abilities were
partially impaired because of verbal apraxia. The loss of air and bone hearing and tactile
sensation could be caused by the complete damage of bilateral auditory radiations and
somatosensory pathways. Oral apraxia may be caused by a lesion in the left frontal lobe.
For his communication and learning without hearing, lip reading is trained.
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The original image

]

Adding conditions to
the image

3

Creating the stereo
image

3

Displaying the
stereoimage on
the 3D display

1 Simulation of view with software and 3-dimensional display.
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2 Taking the optical images using a model eye with a color CCD camera.
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K 2B Binocular VA with Spherical aberrations
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Pupil diameter : 3mm
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Dioptric power : -2.5D _ Dioptric power : -0.5D
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3A-2 Binocular images with Spherical aberrations (Pupil : 3mm ®)
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3B-1 Binocular images with Spherical aberrations (Pupil : 5mm ®)

FROBELIY, £/ BV a BBV T, £AIRO IOL OEREEHEIIM A TEAD
BRAEINEA 5T 52 L0k, PR L ST 7= BT EREE D BRI A2 ST 5 2h 80
BoNDAREMEIN R S LT,



paly

B - P A FE AT

HIE=SN S NIEUN

TR B = ok EE =k

PWHBETRE R 0 ER

AR TE=E wa T =K



U T P TS E )

PRt IEEs MR
EFIEN

AL, NHO v b U — 2 P58 &EER] LFEMFSE, d6 X OERER - OFE H W\ < Ohy
O7uY =y hTHEITL TS, HIFERIC K D AR T, b EH S EED B
Mo TETWD, —F, FHSTHE KT 5 HEIIE & Lk LR TR, HAERI =
DORHEAFFE BT T 5,

R EEMIEERE oK

% < OEEREER O 2 FiEE, S0HEREZFOBEODRE T O DRED
JR KRR | TR BB AT 7 WFZEIC IS LT, RrIT, BETE O JB3E D JRIK 2 7 3- 5 7- 012,
KR — 7 == W BB FIT 2 2 AT o T, fRITHS & T 2BEF LD
EHMGE T O NS S 5t N EEE T O~ #HZ IR LZ, & SICHFEFZE
& U CHEBMEEE R OKRR M5 1PS Miflaz B U<, WHMR~EFFE L, HED
B3 L OFANT T 2 BUS Z2Mat Lz, Ao+ oORM L RE L T, Z0E
T DHERE & M~ DEALENE 7 L DIERR ETHRET L. £ OBAR T2 5D e/ (T HETE
DIRR E 72D E D MRGE LTz,

PR EFEEERE ST

DENOER I AEY T—2 a3 D FEVOIREE LT 405 HOBEMARETITY U EY
T3 g LR LERIK 200 BILL EOBE AT, ZHHDBEOD EVOREL
HOEMMNZT D101, MEZESOEKROL L, 7o ~v—78@ ICS impulse % & A Ll
FEENIR ST (Vestibulo-ocular reflex) OFIEORIEZ BB L. BT —F 2 RE L1,
F BRI E W2 ERRIFZE 24T, O E WO W OB K & BE M2 &
kD EERM L, $RENKREERY V2 —E/NEOD EOOERFIEEITV, N
D EVORFIRAVFHE A B 682 U, E72WEFE X0 Biis L7 ABE M7 BE D72 D
D FENI ALY F— g a—2OBIEEE 100 FlEkz 7,

BARRMER=EE KA T

MIFFEEIL, RSEHE COMKRIGH Z B L2t A21To T 5, 2014 4%, dTF#
FRANVEL < BEEAMVBMEIBIC W TEE AT BEEE DS i W N B IS BT 2 B EBR 21T - 72, IktEAR
ANTHEE LT, ERFICEWVHRE R o TonAg RaXxv 7 3% A /a7 —7 U E8EE (B
T HA/Col) WNEHLENT=2, HEEMEK TOLEM - ARMEITEEH S Tuhawy, iz b
X, 7> MEHETEHEIZ HA/Col A LBABAE L. O ElA Z MM FRICHET L. A a M



L7z, ATEBHEEEICE T, ANTEIEREZRE T2 < AR L, MUOMikeE
L TRY, BRI R 2T Th 5,

AL, FAEERPM R RS EBLEZEMTHY | AMEE — KT 2552 H LT 5,
ZDONLHEOBERLBAED L BAME L, X 0iEt>Bzh 2R EAE s L T
Wh, ZNHONFIL, WX ETHESN, —HERICELTHNTWND, EDIED,
HEFRETFHR ORI, BHRIRIC LT o Foda D0 VNRICET 202 6 14T L TIT
STUWN5D,



I R BT D IR — 7 = Y — & W s T

TR EERE, Ba Ik, B 1
(R FEEITIE=)

G S

VTAE, HERGE R 2SR IR Y — 7 = — 2 W RE OIE IOV T ORI
TG, BREDJRK & U CHEMERIE RN S D555 T, T OIEHAEZEEREICHED D HEN
HD, A, BEERI DN DEIEZ R TORMN Y — 7 =Y —& AW s T
IZED, — BRI T L ) AT 2 SDOBEFOEEREIEDJRKF & L Tibill-
M. S HIZFEMRRE T, 20T O—2>DEAE RO IR &5 2 b= Z R AR LT,
ZOFFZROBENL, Wity — 7 =Y —F AW RERE R ORI, HREEs2
WZOWTORWVEERVETHDH Z L E2R LTINS,

H B (F7ITIHERB)

HERE OB T2 Tl WREORBRI R IR G 2 B L TROIR 21T O L CEERFHE
BoNHDHEAERH D, THE, W —7 2 ZAETEAT 5 2 & TEEOIRIKEE T2 H
NHZEbARELE RS TE e, T IR — 27 = AT D BRI A~ DS I BR
LTiE, RESNTBInFEEDRIERZ EMEICFHE 2 2 LN EETH D, BRER
INEEDOIL D BEIESR Tl RHEAMERME & 72 D RTREMEDS EV, ABFZETIR, 01T POU4F3
BfsT & DFNAS Bfn D2k & B & ORfRA eI, (1 POU4F3 BEIn AR DH)
HERE L PALR 5 LB A OGNIFCR AR L 72O Tl 15,

HREBLOTE (3515

BB IE 8K 1 r ADKIRL 654 »r ADFRTH D, LRITHERBRA 7 ) —=
7" (AABR) 73 refer THEEREAVHIBA L7, ABR (X H 95dB LG, ASSR i H 80dB &
B, OAE M H R | MEHE CT IXWBR L Th o7z, K, FEICHBE R, 45% 4
s HTANIRE, SIRIFBHRIF ChoTz, BRITHAERERE A7 Y —=27 (AABR)
THiH Pass 72725, £ 1 7 HEHEX D F~ORIENZ LW AER 7 7 A T%2 L7, ABR
(I H 95dB ESE, OAE (3 HAH | MEHE CT 13w L Th-7, CORITT » AT
FEEIH) T0dB O 15 THEK) 90dB m FlEE Th o 7o, AR M E R, 8
BV, 36y A CTALNHROIALFIRZAIT, RITPPARTH T,

SRR ANEA O S KA EEE TRt D483 H 111dB, £ H 108dB Th - 7=, BHE
5 ik CHEFE 72T L OBEREANHIBA | 1R 2 AT L C 9 5 TR B AR L. S O EAHE )



&iEE 87dB\ EE 63dB f&) D N EF‘@%UZ rk%%"?ﬁ%%mu &)é{rh = ﬁ%’ﬁﬁ'ﬁ%z L/7L~_o Eﬁ
(AR, REG O S RHIEIE GERIRE) Th oz,

i R (EI30E)

M. 3 ADF DKM M DNA & H W Bt 3T oL, £ T BIsMEEIEORK & L
THENEW GIB2, 2 F 22> U7 DNA @ m.1555A>G 285435 L 18 m.3243A>G A F A
prRéf STz, IRWT, BERIOIFEGRF RS (S & . —EBOSEERE I R (= DFT 84
BIATEZEERE Lokt — 7 = o — 2 AW i 2 560 L, 45 Do RS )
O EFER 72 FIRIC A U CRABE 2 e Lo R, RIS POU4F3 EinfDo=r vV 21(C
7L —AT7 MER (¢.1007delC, p.A336Vfs), £ DFNAS O~/ vV Tk A%
/\@mmﬂuﬂmmm HRERE 2 NITIImMAERE ENZEhA~T v e e L TRDIZ,

POUA4F3 (3 Yt B B AR DO FRSE MRV DENALS OFKER - TH Y . WHE DO

FEAIRO M & AR MEOIEGR F 22— FLTW5, KRFERTIEH, RICKELBT
DT L—LT 7 NERENFEZERERTHE LU T, TOBMBTIHID D WITHEENEE X,
RE 2 NDFDOHEEIC SN S I REMEN SN EEZ BT,
—J7. DFNAB 3% é%ﬁi@h®#ﬁﬁﬁiﬁﬁDHM5®ﬁth¥T%@ hE
THE INTZRIEFN T V2 8 @ skipping (2 L HHEREESERCTH D, Ao~
L— Ay 7 NERCHIEZ RIS RVERRSH Y | K@m¥®/y777F772%%%%
BN END, RHFEDO A = XL ZFINT B ARE2REBR LRV E WS H]ERD D,
ARFHZTRD BNz DFNAS OF v AEBIIAT o RN PRS-, HIZR
fRL TWARWAREMER BV E B X DTz,



UR T R B AT 72 =)

HEIRE-E /L DBA/2] ~ 7 A & F U T2 EEEAEL T4 ) O RE ROt B s 1 & AR &

L

AWFFRIE, =T =R T 4 7 A LTI Ointt) #ERE & OBREICE B L, HHET O
FHEME ORI 208 U T, BT OB - SGEELZR T2 L2 AL LTV,
AR, AR E TSR Uiz, 170Nt 2 29 28I+ 028V =% 7 o
v 7 ARG T RN T, EERGEITIHC BE S L B n RSB AL & OREE &
AL EERGEITICRE S 5 L B X DD FIEME 2 REE L. FEANER MG ST O IR
Z A ET9 % HAN DG K% FEREEIT IR 25 /TREDN & D DREE L7,

H

TEV =T 4 7 AL, B FRIST ) D RZEME DNA DA TFIUAERi7R A2 LTz
7 avF UEEEIC XV RTT 50 THEETH Y . B D KEH 2B s TR B AR
RECEADLZENMbND, £, TOHIEEMITEY - EEEER EORERTFICX
VEEEZTDLIENAOND, —F, INEPEEIIC TR O S BB LM b AETEEE
MBEET 2 2 ENEFHICH BN TV D, RBFSETIEL, DHEERc o ey = X7 1 v 7
FIEAENBET 5 L) A OREUCEES & T NS £ 7 v DBA/2)
(LR DBA) ~ UV AICKT 2L =3T v 7 ARG L0 | BT oA E 728
WP L C& 7o, AT I E CORFEEN IR & T IUTLE D 75 TEW 7R - SRk T
HIFENTRE B2 oA U, SRR T & BB &L BE T 5 &5 2 O AN RS 1
Zipd & R UTe, ff2IC, £ OFRBLEFMEIFZ DBA/2] ~ U A5 L, 2R ZMGE LT,

®EE L OHE

R B R O T IR 2R3 DBA ~ v A&V, 4, 12 e (B
KT A1) . 36 K OSERIF 5-1C & 0 BEJMR T 2 806 U 7= Bi#ioxt LT B £ Tl L7,
BEAK T i & S BLRZAAEABEE 3 5 i 5 7 DR B 2L & & 8/ RT-PCR 36 L U0y
ML RIECLORRI 2B ko7, SHIT, RAER, AHOREK (22 ho—
V) BeHRE B KO Zips FEBURNEAIE 582 HEH L. 4 8#0~ 5 12 TR OB ) 28k %
E L, BETREEE(LEBRT LT,



R

438, 12 Bl BEHETRI%) . BL Oz eY =37 ¢ 7 Z§fiAl (L-methionine ¥
X W valproic acid) #HIZKVFEIMC T A L7z DBA ~ 7 X 3 #EZ g L, 12 53K
A G« R GREM CRGTRVAEZ (1.5 520 o7, p<0.05) 23D 299 7'm—7 & fith
L. 2095 HLRTOCERFPIZIE ) & OFERENH D, HHWITRIEFRy FT—7 /3R
U AL TREND 8 FEEOBEMIERFIZ OV T, qRT-PCR ¥EIZ X 0 di4rh 3 B B2 b o
MR ZATVN, B EEDHER SN2 DI HOW THRIEMRRFAIINT b1T - 72, BKRIC,
BEHEA TN OB B KT 28517 & L C Zip4(S1e39a4) % it Uiz, AE(s1 D
ThHHEE N T AR—HF —7Zipd ITMFENO S F I 250 GMUBE, T4, HHEA
Hikx, DEAMRE) 1T 7 TN E2RBD, 2T =T 4 7 AGIEHANZ LY 2O T
WYEIRT DB ST, AR FORBUMEGHIZ DBA v~V A &G LIEEZA, =
V= RT 7 AHIEA L FERICEIEE T I RIS S he (), 2oL & Zipd BELE
TN THEIC ER L,

TR MEBEITLFE OO E D TH Y | ZAVEEE & i AR IR T IOV TOHRER
GEREMEEERE D A T v A R ICHgR Y7 U AV D OBEMARE RS E L &L OREN Z
NETIZHLHDZ Enn, HHERRE, FrCHHEBRNICI T 2 HERRE ORI, FED
B EBHT 5LV ) L0 b, EERIFEMOBRBHERICEE TH L Z L NEX LT,

F7o. ABRIAWTAERRR oAl Zipd BBERIBEFANITI RS S TH Y | LatEidfmd
B, AFIEIEL, T =T ¢ 7 AR &V O I E OB L TR 2 il
DERFEAN 2B T 5 Z LITAE LT, AR RITBILE PLOSONE EICH&FR T CTh 2,

8 kHz 16 kHz 32 kHz
- *  p<0.05
** p<0.01
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Zip4 FEHRBEHIPL 512 X 5 DBA ~ 7 A D¥EREHEITHNH], 32kHz (23517 % ABR B L5
S Zipd fEA) 512 X 0 ARSI S iz 2 & AR,



Auditory Neuropathy D8 %~ OTOF B s 1 K~ 7 2 DWGFEMRRIERKIZ 1T 2 bE
fiR b

BN — 18
(R PR ETIE=)

2

Auditory Neuropathy(AN)IIAMG EMIEOEERIZIET Th 203, BRI R L2
Z LIV RIET D REGEEEE ORI Ch D, Otoferlin |X OTOF BAE 1 DB TFEW T,
NE a2 VFEROFEMIIZEEL TR, AEMRO YR 7 2B 0 THRREED
BOWEIZBNCTEER T T 2/NAOZWE LY A 7 MCEE 2 &E 2> T\WD,
ABFIERIZIBNT AN OISR 2 F5D OTOF &5 KE~ 7 AL, 2 1 E TIChi A e
A, B~ RAEH_RTELIWDT S Z ERBAIN, S HIROLMED 1 A HE
i &L 2 BRI O &6 & 23 L CW D NI 21T o 72, B~ U7 AT T
OTOF 48~ v A Tlix, 1 AARHIIIEAER 7 A ARRICBEE ISR B LT A, 2
HURRFR AR T BE RS 22 B 3B S LT, MRS HERE S T, 2 BRI IR 3 AR 77 LAk
REZHERF CX 5 Z LIZT AN OO L 720 9 5,

H A

OTOF Ein 1R~ 7 ADIEAEBEREDN-DEE ) B MR O SR O PEfRR & 15 DR
DOENREDLIICHEDTEINFOIREA D= XL EZTHARAZE2HBE L, K3 EEMEIC
BT D AL EAL O MR B AL DI B R X — o DfifHT 21T > 7=,

*ERE L Ok

JaE 16 B~A% 7 B, 1HM, 28M. 1 7 A, 3HAKOZNEN OTOF#E s+ /K48
~ AL FIEDIER ~ U 2 ORI N CORERBEE 217V, WA 2/ Lz, figt L
7oA, A%PFA IC K DRIEEE, /T 7 4 AL 2EEITV, 5um JEOU 2 ERk
L7z, IR0~ —5—Tdh 5 NeuN fifkE 2 B R ~— b —Th D
peripherin HLIRIZ & 5 “EPEEZITV, EOLHMEE COBIEEITo T2,

il

OTOF EintXE~ U AD 1 Bl Oz EF~ v A Ll Lz s 2A, A% 1 H
~T7 B TIFZRB O N 720, TR LRI 50%LL LD 2Bl O Tz, ZHITH L,
OTOF Bin T KB~ U A0 2 WfiildiL, 64 16 H OFF R TR0 b DD, ZHLL
R DB L DI I D 7R o T,



PN B S MBI BE SR e D T AR & A= N BB AL

IR I FR Ik
(R ST R ATFZE R

2O

~ 7 A2V T3-nitropropionic acid (3-NP)IZ X A AMNE =X L X —REETF NV E(E
D4 Lto ZDFER~ 7 AITI N TI-NPE G- OBEM N5 78 i (ABR) BE EF7-235588 b
7o IR B T o 12 & 2 A Z ORI A SMABESRHER I I R R AT I 4
CATRR—=VRZEDHDTHD Z L2 FHMBETICHIE LTz, ZD3NPET L~ T
2 %3—NP&“5?&2»7 A E TR T 5 & AREED O i E TOABRBIEIC A B e

SO OHNT-, 5T, WANENL (endocochlear potential) ZHIEL/ZE Z A, 3-NP#
BAZX o TR T LIZEMREE L TSI ERH LN ER -7, BLEICED . BRI
A SMABEBRHE R O B AR L XM A N BB O RRIC L W B DUEEZ R LT\ D Z L3 6
Lo,

H 8 (=135 ER)

T hary R TOEARERD ARSI ER|TH D 3-nitoropropionic acid(3-NP) %
WNE IR LIERK L7 BN B = L ¥ =R 2T 7 V%2 T, oMl n‘?f’ﬁflﬂﬂ@
@Q%E"J%ﬁ'%ﬁ@c@)‘ﬁ:XA%ﬁ%ﬁ L. & O IZHMAIBE R A A3 i A= PN BB LS

LRBERAOINIT LI L2 AME T 5,

KGR LOHE (L3515

3-nitropropionic acid (3-NP) iZ & 2 BMEN H= /L ¥ — AT 7 /L% CBA/Cal ¥V A%
MWTHERR T 5, & O%RRFFAYIZIEME ISR BOS(ABR) 2 25 I FIZ1TV . ABR BIfE
B ZAEC D0 MERT H, ~ T AIZEWT 3-NP 5.4 ABR BfE LA O buiuX, £
FORFEAMEE T ICOMABERHERI, A S, B RN a LT iee b EAMREIOBIEZ1T I,
VT, B4 NENT (endocochlear potential :EP) DIIEZAT 5,

Ao R (E2ITRGH)
3-nitropropionic acid (3-NP)|\Z X 2 BMENEF = RV X —REET /L% CBA/Ca] v~ 7 A%
AWTIERR LTz, ZORER~ U AIZEBNTT v MW TRISE S 4172 3-NP & 5% D ABR
B ERAPFERICEEO bNTc, S BICHEBRFIRBE 21To7c & 2A, NERFRRI b=



> R U TEEREIHL S &LV S OREM MRS JE UG (ABR) BE LA 2358 8 & 41 (Hoya et al.
Neuroreport, 2004). & ORI SMHASMABESRAEA LI CRFRANIZA T LT AR b —v X2 &
2bDTHD I LTI FICHR LT, 203N T/~ A% 3-NP 54 2 »
HE CRBBIZET 5 L REE G EEE TO ABR BfHEIC ﬁ%ftﬁaﬁ%i))mu&)%ﬂﬁ—o #H
REFHN I TIMAEERHEREIE, RriC T8, TV BUCR W CTRllla &2 1 5 BRI AR
bz, X612, WEENEN (endocochlear potential) ZHIE L= & 2 A, 3-NP ¥ EIC &
STIKRTFLIEEMBBGEL TWD Z ERHALMNER STz, DLEICED . BIEA iR ASMl
BERME AR D TR AR 1T A NN DIEEIC K VI DOBGEZ R L TWD Z R BN E o
7o



UR T R B AT 7E ==

&P HRIZIB T 2 HEERMEM O A 27 ) WRATIC X 2 G HRBAFE (B9
L5

PA{E FIER
(BRIRAITE > 2 — BTSSR D)

2K

HEFEEEL PO NNCT 5720, PHICKRIEONER R (Blok+2 N THNE, HF
BAVIEICXTT 27 7 L E T ~VERELIS T 2 B i, T H /RIS S ek
JERART) 24T o7 BB JEBIN DT EA T 79 TRl ZHET 14 7LD 168
rRNA A 27 ) MM 256 T Lz, WTNOH 7 inh bl OfFE 2777 16S rRNA
i PCR X W b7z, PHE/ERE L, M L1 T Proteobacteria 64.3%.
Actinobacteria 16.6%. Bacteroidetes 13.3%, Firmicutes 5.8% & WO fERTH -7z, B
~ULTIE 62 RN HEERE E LTHLMNI o T2, BIEFEROMEREZHOIZT D
7=, B EREE 68 B &L 0 FHCPHAT 7Y VAL, TRET 3T
TVD 16S rRNA A 27 7 M 256 T Ule, HRO Wzl LT IRrEaEh I M H R

(FEIEEE COM) Tix., 2> b —/LRRZHALL L 7= MiE % Proteobacteria 62.3%,
Bacteroidetes 18.2%, Actinobacteria 14.7%, Firmicutes 4.7% C&H > 7275, HiRD & A58
PERYEFR HRE (58 COM) TlX. Proteobacteria DEIG DY 41.5% L 1K F L. Firmicutes
DEIGH 30.9% EHML Tz, BL~L Tk, JEEE) COM, iH8H) COM & {2 57 fl
ORD, EFMERE L 39FEA LA L TVDL Z ERH LN T,
FLHD L, BUEE TICHEFMAEREEZ MR THO THL N L, HEERBAED O T
HERA~OHEZH OGN Lz, FEEEME COM TIXHERETE U L2 E#E Th - 7223,
ISEE COM TITMEEITEEFEBE S IFHONICEL L TWD Z L2V LT,

H 1 (X7I3F5EE M)

ANBEIOEIZIE, 2SR MEERTET 203, D% BIEROEEFRIEIC L 5 ME R
B TIERER 2R MAEY & S b, ]ty — 27 = —Z Huz 16S rRNA £ #
70 DR TCIL, HEERMAY L SO -2 TOMBEEICE N5 DNA ZHL 2 Lf#fr L, #
H AR - FET 22 ENARETH D, AWFEO BHOIXIR THID TAOH HHIEE#
ERONCTLHIETHD, BHOIXBMEPFHEROBEZIGICHEMEE LI O IT
52 & ThDH, TEROEEETIIFE SN AR WEERTEBAEY HRIIHE & L TEb-> T
HZEWTREINS,



RBLOFE (E72I13HE)

T VA A%, FEHICRIED I WERFFIER] & | 18V B R O == RITEG] > 5
HERIR A D 7 %38 & L, 16SrRNA A % 77 ) ARHT 217 9 B T 5, 16S rRNA
AL BENTIEY 70 X D DNA fhiH# 16S s 70 r &858k V1~V9 % & TefEik o
PCR BB LNV — 7 = R EATV, ZNEN OB ORELLE 2> & RO R ESCH #E4
KOWEZ T T 5, BROOHPHETERELZHLNICT 5720, PHIZRIED O HE
Ffr (BT 2 NLNE, BEVIECK T 27 7 I BT~V R 2 B
WA, h B A AR 2 SRR 21T > 72 55 EBIN ST HE AU 7 7L 28R L,
INFET1UAH T ND 16SrRNA A X7 7 ) MMighi 52 T Lz, HIQOEME R H %% O
EERONCT 5720, BT ERESE 68 Bk PHHITERA T 79 7 A28,
INET3TH T ND 16SrRNA A X7 ) Mgt a58 T Lz,

AR (E72ITAGE)

WD Y > TN G S AE OFE% 73 16S rRNA fEi%72% PCR LV F o7z, HHEE
EF#EIX, P9 L~V T Proteobacteria 64.3%. Actinobacteria 16.6%. Bacteroidetes 13.3%.
Firmicutes 5.8% & W OfR TH -7z, BL VUL TiE 62 WREAPHEARE & L THLMNIC
1otz HIRO QW LT IETREEE M e B GREEM: COM) Tlid, =2 hr—)b
FEIHER, U= M E # Proteobacteria 62.3%, Bacteroidetes 18.2%, Actinobacteria 14.7%,
Firmicutes 4. 1% CTH o7, B0 H 2iEEERETERE (HEME COM) Ti
Proteobacteria DEVGH 41.5% EAX T L, Firmicutes DEIGH 30.9% E ML T\, &
LA CiE, FEEE) COM, {HE) COM & 12 57 FT O, IEHMER & 39 A IA L
TSI EBRHLMNITR T, £EHD L, BEETICHHEEREL R THO THSL
T L, HESEEMAEM OEMEF HERA~ORE A28 652N Lz, FIFEEME COM CILF1EE#
WHAL L 72 B 7 Ch - 723 IEENE COM CITMIEEITEERFE & X o e b LT
L2 DB LT,

X1 :51 > 7/L®d 16S rRNA
AR ) DFRATHRE B

Kiicol
NGS002 _—- L]
NGS003




A Sy T A 235
T 7 FEESEE R B RO MR 2 B8 )T EGFR-Akt B X O IGF1R-Akt
pathway Z#ifil 452 LICX VTR M=V 2 ZHEET S
e EEHEA
(PETE P T A FEE0)

LK

SHSE R T EROEEClE. EGFR 2A@E%BLL TRV, 72 EGFR O&ERELE 7% & O
BB EbN TS, LML s, EGFR A > b BEX —HAITORRITFL TEWVE
1TV 2220, ZOEKDO—>E LT, EGFR & IGF1R & @, Pl3kinase/Akt pathway % /1
L7z cross talk DIFENE 2 LIV D D, Al Fex X, 77 U U Offi#) Mundulea  sericea
HRO KRR TH DT 7= ) o BNESEIRE ¥ LMk IZis VT, EGFR-AKT 5 X O
IGF1R-AKT pathway #ifiliZfEv, 7HR b= 2 &2HET 52 L 2R L7z (BioMed

Research International, in press) .,

HEY

SHSEA R T EROfEClE. EGFR @Bl L TR Y, 72 EGFR O&ERELL 7% & O
BfgAEbn b, LML2ds, EGFR A v b BX —HAITORYGRITR L TRV E
Tz, £ 2 THa i, SR LEOREICE T D5 EGFR A b B ¥ —Ii g O fig
BH & ZDIEIRIEICHOWTHRE LT,

J7ik

1. KT Y BHT T L 72 BSEUR F L BORE 86 I T 5, Filfih L < ITAEMIT TER
ST RIE, 300N —80 B CTRAF L. £ D% DNA Z it L7z, Cycleave PCR
{£12C, EGFR sensitive mutation & Wit T\ %, EGFR @ exonl19 DR KH L
L858, G719X, L861Q D siZERAE RO Mt 23l 7,

2. CycleavePCR 1£IZ2TC., EGFR resistant mutation & Wbl TW5, EGFR @
T790M Z8F D H 2 A7 T2,

3. SHSHES R LR IC31) D EGFR A > b B2 —MEEE ORI & o sefRikico>
&, WEOEAE I, Gk L7z, (GUHR review)

4. SRR P b B2 i o fifiakk SCC-4 2B XY HSC-4 #HWT, 77U D
EGFR-AKT £ X N IGF1R-AKT pathway (252 5 82 c > X st L7z,

S

1. BESEH R BRI VT, EGFR sensitive mutation IZ#iHH & -7, (0/86)
2 . BESHE R LREIZB VT, EGFR resistant mutation 3 Sz oy->7-, (0/86)



3. BESEER R EAREIZB VT, EGFR & IGFIR & o, Pl3kinase/Akt pathway %/ L7
cross talk DfFE(EN EGFR 1 v b % —(ifiE D = Th 5 & aifb Lz,

4. 772 % SCC- 4 iz xt L T cytotoxicity Z 7~ L7=,

5. 7 7=V % SCC-4 MlBIZI W THRERIIKAEMEIC T R b — 2 2R LTz,

6. 77U 3B LA AKT, #if2{t IGF1R, 3 X O Total EGFR % (%8 81 4 i)
STz, F7z. SCC-4 121 constitutive (ZHfELT! EGFR & HABBN 2o 72,

7. 77V 1T SCC-4 TV T, IGF THIIR S 417 Akt DIGMHALZ Il 2 Z L 12fEn
TR AEFYLT,

8. 7/ =V T HSC-4 I2B\\ T, EGF THI S 7z Akt OIEVEALZ4MHEIT 5 = Lok
W, TRV REFE LI,

9. F/ TV L HSC-4 (2B T, KL EGFR & AR AT S8 5 2 Licfhn, 7
RNE—VAZFHE LT,

BE H%R O

LEDOREREI Y, BHEHRE Y ER@EICx L7 7= X EGFR-AKT ¥ L O°

IGF1R-AKT pathway Z#flT25 2 LICK VTR =3 R&2FHES 5 Z LRSI,

EGFR A >t &% —HAITOMPEME & LT AR RE ST 5729, 4% EGFR

ArebZ =77 ) OFRBRED RN A ET 2 TE TV D,



A T f T IS E 55

V2D £ W2 Eo 3 Bt oA EIC L 5 BE OO

T HAT, SR SEA
CP R R E IR E)

G S

(M) HEVOBRRCTEELR Z L IIFHERRTH L, Mo S &2 WiGs
WX, MREAEAT L Z L0820, MZEICTHBLERO b O & E 8L S 728 R
BHD, AIEORLMFECTEEOBENHD 0 E I DO TR & To 72, U7k Ykio
ODEWHIZEE 555 flaxtg s L, #I2RICH E VW RZ 2, DHI (dizziness handicap
inventory) . HADS (hospital anxiety and depression scale) Z#{7-7-, O FWIZED
BBEOEZICHBEEME L O TR0, ZOESOREOFEIC L > T I T7 (B
DARARE, BELRBE) ., DEVODWIHEER, R FIEE LCEIABEY ~E VAR (Y
ANED) | ARIEFEONT N ETTOER ST, AHEHEOAE LD T VO HARNES
JE, DD, RLEOFEE | FAHINIAT o ToIBE 1L L OBIRICOW TR 21T o 70, £z,
HHEEHEANREONEHEIT- 72, (BHR) A, BEFCTDHIIZP (&K E (&%) F (HE) |
BRtNENZEN 12.3+7.2,15.7+29.5,16.6 =10.4,44.4+24.1 B LW 10.7+7.8,12.7+
9.6,12.4+10.6,35.824.6 TH Y ABEOF N BRECH AR THE VO H RO EE ITE) -
72(P<0.001), *7=., HADS IZA(FR%) 1L 7.5£5.1 & 6.4+4.6 T (P<0.05) D (#1H>)
1£6.2E43BLV55E3.9 THY, REH A THEIZE NS T-, ABEIRE 23R L7-E|
AIXARET 49.8%, BEET 35.6% ChH Y, ABTHEILEZ -7 (P<0.01), UEim) B2
HOHAHEEEMITH < T THEDOEE TR 287 TH LM, BENS OB E AR
RTHY, IRRICH L THBR R ZBOBRNTH D, Kifi, BRIERE DS WD DR
OFERHELEDZ ENAHKS, BHREEMOAIIC L BEHENRLR D Z LOURB I,
FNEEET D LI Ko THEERIERGEOWRIENFREIZR D LB R b,

B B (LIIM7EERY)

DENDOBRTH o & bEERZ LRI TH D, ZDTOI+0 7k 2 0T T
MZ&1T7 ZLITEETHD, LovL, PR ENR2WSEICIE, ME2ELEHNT2
ZERZW, MRZEICIOEEWEMKOEEMMZENH 5, i 12iE DHI(dizziness
handicap inventory). HADS(hospital anxiety and depression scale),SDS(self rating
depression scale),STAI(state trait anxity inventory) 72 E723% %, & ZIIHIHF IR T
—ARAYICEIAT S5 HRREHEZE (OEWRE) (K1) 2H2, HHEHEEAOMZ
EHCIEREOEELZHRICHEH TELLIICLTWE, BEICL > TZOEyOREOH



HENFE/2 5 SO TIE Z OB I O HEH OGN D £V EHE O EIEE LR
PREE, ERAL 7 ELEEND DB T o T,

BRI LOE (F1THE)

KBTI REREE ¥ —HaHER 2522 LT EWEE 5565 HlTh b, WIZKRIZIK
DD DI LB ER AT DT, @iuﬁﬁﬁ DHI}MDS%MﬁLﬁﬁ%LT%
bofe, DEVWHMBE (K1) IZIEEZEOMIICHAHTHBSEZRIT ThdH, HDEVDZ
Wr D 7o OIZ LB 7R kA, i @E%ﬁw HENDD m%ﬁmbto

HEOCHZEARLEEMOEHOAEC L > T RIS (B NARE, ELAB
B, OFVOBWHER, IBRFEFEE LTEBIABY ~NEUIRE (U eY), SkIa#
DOWTNNETTORRSE, AHEROARED T VO ARMEEE, 15>, K%L
DR FfEBINTAT - T2 IRIRGIE L ORI W THRE 21T o 7=, EHIARE U B U 155
XY BECHE AT AL TV B EHAME S VISR 2 1680E T, Ao AR TH ok
ENROLNDILOTHD, HiEEK212F DT,

R (F3k)

FLICR LI LIS 40% TRlED H o 72, L TITARICTREE NS0T (WA
FME P<0.05), TEMICITAEEENE) -7, A, BETDHIL X P (&K) E (&) ,F
(BERE) ARt ZFNF 12.3+7.2,15.7+9.5,16.6+10.4,44.4+24.1 3 L 10 10.7£7.8,12.7
+9.6,12.4110.6,35.8£24.6 ThH VU ABED LN BRI TH E V0 A RAYREEE LR 2>
-72(P<0.001), 7=, HADS I A(R%) 1£7.5%+5.1 & 6.4£4.6 T (P<0.05) D (3195 D)
1£6.2£43BLV55E3.9 THY, REHL A THEILE NS T-, ABEIRE 23R L7172
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AHEKDOGE, H - 0L ABHFELMIE, BERICLVRMEMET L, Z0®%IT
—TE DREVE A MERF £ 72 138N TN T DA 258 O 7223, BV R O L A BTG T
%, BERICK Y RERE(LERBD R -T2, BIBRBROLE, £TOLEALFERMIC
BT, SRR T 2 & TR BA- U, BRI NE D D3R 50 435 OREMED
o Tz,

RIGRBANC & AHFERM LN T 256, Bk R HERFM IO EEL 5
RHZELEARMTHIO TEIEL. BERETENED L) REFEY NEEND,

H 0 (E=I3H2EE M)

IRGPROMBIF BN X% & AHFIFER O IR LTI, EARECIRE IS X DR
b, BREFOFEFIC K DkME DR PN Z < OWENH D —F, BRIBRBHIIKT 5
L ALFFERMOERICET #5302 <, EORGREANCKILTEDL I ITE AR
TR L A TR E D, IBES EORBEORB TROBER LTIV o, o 50
LD XV one EICB L TR FIEIR IR TV, RIFFETHE, BERERNIC
%9 D & ABTEE OB AT EEMNLT 572012, BIBREAO P TRICHEAREDZ W
EIESITIRE LT, B DORIEORRFHIZE L, BRI K DR E~DRE, L ALGER
EnOFEREIC LD RHED D E FOER e VP EEELT-

®Gd LOHE (F721351R)

4 RO EA L 6 T D & ALFEERGHEZHNT, &AL K DRMEEIRED
O, BRI REBANC X 2 REBIREOE W, BRIFH 7R M2 (LI K OMBHRIC L D B A GE L 7.

D & A BB SRR DRRRFR 72 RSP 22 L DO FRFIE

B XAIREFAEEE 2 AN T, 20— 23COBRE T, RIGREANCSTE L AL PR EZ R
fiff ST H ORMEDEALE 1 55 Z L ICREFICHIE Lz, SREIXAT 2 BTV, 2 [
OWEMEOFEHMEZ AN TR 2T o712, & ARTRRAE N E2 8%, MEHCE > b LA
2 BihG U7z, BRI 2 R & FRe AR LG CRHINZ T o 7. KPR E L CARRIKIC A FE
L AHFERM AR S, [AEROSME « 7L THEBIREICB L CRIBREBAIOSE & L
AT L7z,



L HBEREEE R LI 56 ORERF R 2R 2 L O FRGLE
LI K DA~ D2 S DITHGEET 272, OO R R 2 JuI TR I & 0 K21k
RO TR RER & L AR M ARE Lz, FXGUREIAREEFHI LY, ik 10
ORI 30 ORI LEHE T2 2 L ViR 60 0t £ THRV IR L, KEiMEZ R IIE L1t
PRICK DB~ £, dRFEFRE L TERBKIZE ALPRERML ST, Rk
DM+ TFIE TR L DRMEERE D ZALIC B L TRIGREAI DS E & BT L7,

MR (F72ITRG)

L BRI AN, & A Zr R R dhTa iR 1R O RERFA AR EZE L

XTRTZER & U CARRKICHTE & A BRI 2 i S SR ORI bz, WE LRz
B 1ICE LD, RIBREABNC, HHEE S AR 2 MR ORERF R AL 2 JE U 7o
Ra, M2ickLor.
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T SR L ARFHE AT, BRI X DREMET L, —EOMME AR E
VARG DA &2 3D 7.

CREMEH O L ARTIEEEL T, BRI VRIS ER L oD, K&
TR E R oo 7.

I1. RIGRER OLE

< VAR 5 O3t ORI SRS R BRI R TITBW TS A Y U —FE D> T-.

VR 10 3 DR T, L ABRN—T =7 FOFRLKE ERAREL LT, 1ZIEET
DA THREMEDHE I L 7=,

- FRIE 30 ML, EEANCED LTI AU ARFIE - EORM AR L, Z oo b
A BRI, FHEEEANCB DT OB bR & R FRRIZ N L7,

< VMR A0 R OFHBIRIC LY, 2 TOHRAITB W THMEN EH Lz

s FHBERIL OFFE 10 IS, T2 v 2 TIERTO & ABRFIEEA T TIEIE—EORE 2 HE
FEL72DY, i 3FEHORBAITIX & AHPFERLIC L o THERZET 5 b OFERIC
HMT560, IKTFTT2560 L8k~ REEZ R LTZ

2. RERIC L DKME~D



I. ZEEKOLE
B RO L ABFIERMIE, SHREAESMET L, B BT oMM &5
DI=H3, 3B H BB IR ZE(b & 72 VIRITLE L.

WENEH O & ABFPRERMN T, BIPICX VRMEITRM ER 73R L, R&ERE
bERBD 72T,

II. RExEEAOLS (F4)

BTOEAHLFERMITIBNT, BPELED RS Z & THMER ER L.

VRfE 50 5312 DREPE 2 PRI D %D Tl 2 &, — AL NS o ToDIE

AT, BRI DREN Do T

R A Y PSO S FEFAIT AT, BRI T D DA B0 53tk DRSNS Do T2

EABT v TVE, TR 30 o3t LIREITIRERIC K D 2B 7k A%, b BaE Ze s

T, KiEDZAbLBE Th o7,

#EEBK EirsaF
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oy - HU A R FE R =y

O3 - MR AE ) A TR I S HE I R O T BERSFF OFRIA 2 B & L, MR R L B B0
BIR AL L T D, Z OHICITRBORKBE FOEZ BB TR E Eh., TED
IR TIZEDRIED A I =R L ES 1 LUV TORFGEL T D, BERRY X7 G OHEIE
IR A~D AR 72 B, ~ 7 ARV L OBREBMEEE W2 HIT-> TR Y, BE
EIC L DBRBET VEMOBFE, T VEMW 2> -3 LT T H 5, MEIREEIC
FZRF GBis. BED) &R & 3 DN, MBS MECBARE - DI K > THIE
TOMNE RN, WA e o —, #EK - R R b7 0 — ERMERE R EN
FEL, MNOER LB FOMENHD Z LN, &7 ) MABITCET 7 V) — LR
Wi ie & O i s T it 2 O CORZMEEGE 5 2 WIFRKEE 2L ML, £
D IREAFERA LR L U THIRCEIR A~ OB EZ I LT D, Rk 2 6 4IRSk
WELAVE DR REMRI & BARTERAIRR B OB FEHE N E BRI BB SN A FE L oo T,

BEMEEIRSBRB DT Y — LMEHT

Rk 2 3 KV IRGIE R « A AE OB BB OB O FERAFREEA MM LT, KR
AR DNA o — 7 = o — % A o SR PR RS B A O M8 R RO MEAT 2 B AR CTHIO TRAA L
7o & HIT 26 LN I B AREFRIFFEHHBIERE~OBAT 2 B £ 2 T2 BRI lhE O i
DHFTAEIRNES I, ZNETO 1 505 2 5 RBIHAECHIEE~ L S Esk A3 #Em L, &
AP (IRBHEB) 2 /RICE OB T AR TN, 4 T A VEH]
H#MY AT LOKE, ZWHEHIORLE L, ENGBREFETE OB L >z s v —
LIENTIZ K D BT 8 T o T,

) ED1 % EEDDHELTTI YU EIIWAEDIRTH Yy 7T —L, Zhi |
K1OO0OEU EREL T =0 2 AT 52V —by— 2 AEBRHNLNT, 20
FEIZ L > T E THREETH o 7o/ N DO HYELENEZRICHOW CTRIREIR F 2T 2
ZENTE, ZO4AFEMTHNG6 005K (1, 00 0 MRl L) BNIESn, ZD
S5ENZOWT = Y — AT DM TNz, ZOfER, BARNBFITHK T 5 PEMmE s 74 R
IZRDRIEIT D7 < B FERN LA SNz, SRITS MR F B OEEE Y
ARBrT 4 —, L=V RNEE, AR, TR RO R v e T o — BRIERE.
PG e ERHDITRHT Sh, O FIREAR A RIZ oW TS IS BAK OB REAF
Wi & o /X BB, AR T~ U ZADERBITOI TN D, TR 2 6 4EREITIE D
NOONEEFHILE LTRE L, IR AR LHELFHMICERT 24T —
HZRX—=2 LN Th D, FERINTBIRFERITZE X v & U TR b2 G S
NTEY ., FEk 2T FEDOREZ D I LTV,

ok 26 AEFE LR R g2 v % — & K[E National Eye Institute, National Institutes of




Health & OILFEIFFERZFEON W1 L TT7 27 OBRIEIREHE B OWFSTICED e Z &
e oz, Z OEBER 2 3EFARIL Asian Eye Genetics Consortium (AEGC) &4 S, 4t
FUEL 5 A ARVO THRAIDE BN, S HIZRAY T U004 R TOEEMRBDL,
R 27 A121% Asia ARVO BRI B AR CTH RPN D TE TH D, Tk 27 11X

RFEERORRE L LCT VT OB 2T A U e a —u v XIGE S0 EB 2T
R

IR R DORIERT L~ U R ET LV OBRF

TN TEBE MK E Cldi b RO WIRERA TH Y . HATH @mib3 i Z &2
Lo THREERITHEMERICS 5, FEEOIZIFEHLIINLET 5 HEIT —MOBEEBESEET
FEL TR, BHEOFERIZHNOND U ART v MIUIFELRV, HxTE#KEED
R EBET RL—B U RNEEIN LR CHE—DERMEET /L (Uneda et al, TOVS 2005,
Umeda et al, FASEB J 2005) ZAFFEMEHI L CE7z, ZDh =7 A PIUITHEIHIC IS
HRNEDOIRREZ TR D Z LITFIH LTV D23, [ARFICEN SO KPS DO K DB

WHAAENTVD, ZHE TIZ6 >OFERBRMNTON T, EIBRBANZ DN THA4
HERANKRFAERLHALKR T & OELFRBFEIC L > TRED =27 A YUK L CREEN Eli Sh
77

B A MIIZ N FRRA L EX LN TR, BEFCRENEG T EE2 0T
Do KRB FINTIC OV TIETR 2 250, ZEOFRICHHER S, 3 OFEOEEF
DEZHRE & LTHRESNTWD, ZOoFTHR bHBEOE W HirAl B3k U v
Tur T —8Ea— K95, BETIEHrAl OFREANNTHLEEZLNTEBY ., ZOHY
MOFERN ZNE TRHTH 72, Fx T HirAl OERBHEB 292 L, K& R RS 0
KEPFET DT L. I HICEDOKBIC K - THHIK TG TE RN LIk - TG
EWEN ERT D2 2SN Lz (Tejima et al., JBC 2014), B4 KIBFEBIC 13572
IHRBARER F A L TV D ZERHLNC L, 2RO 2 EEOHFHC L > TRE LT,
A% HTRAL OIIHINEZEIZ/R > T B EFB LTV D,

S 52 HTRAL OHEINA NN fn s BEZE M & BIfR T 5 DMRFET D 7212, HtrAl Z @387 2
BETHE~ Y R EERLUT2/ER, B b &R IRIE D HMaRIC To 1 C o &8 A 238
22 X7~ (Nakayama, Iejima et al., IOVS 2014), ZH SO~ AXE 512 1 EMEE S
Ao, EPRMEIC K DM ERR M T o, INils & BTN B A DO Y A VR LE XS
NTERD, AEIOERTIEHrAl BInFlZE~ U AL EFH~ T A L OEITBLE IR
72, AARNIZ OB HRINESEBEZAEOREBA BB T 5~V AET L E LT, 5%%<

FRIHH NS ETRERIND,



(53l A=W A FE )
B RN i s PR VRSN R AR T ARMS2-HTRA 1 DT

FEREH 1, PLES 1, BHA2, SHEL
(O FHI A e 1, BURER Y o 2 —IRE 2)

0

B HAEINESEBEZANE (wet-AMD) 1%, &Y bIFHAANIZ WX A 7D AMD T, Jif &
& B ITRIE O B AR IR 2> & M Fr AN E U, B OB Z GET 5 2 & T,
ALEITIBRE ORI TR ZHEBLE L THMLNTWD, wet-AMD O U A7 [+
E LTS E BN EOEIRHESLOD L O OBRBEER NP M LN TWAH MR, —F T,
WS ODDEBTFERNY ZAZRHF L LTHREINTWD, FEITFEICEN T, GWAS 72
EaRAWITIC L 0, B, b FYREKD 10926 (CALE T D ARMS2-HTRAI OZ5 5%
wet-AMD DR LR FHBE L TWD Z ENRMEEINTEY (DwWen, A. et al., Science,
2006), Fx DT NL—TIZBNTH, HARAD wet-AMD BEEXG L LIfEITIZE D |
ARMS2-HTRA1 DEBENE AR L T\ A Z & 24 LT 5 (Goto, A. et al., JOBDI,
2009.), LU, BIfEETIZ, ZOFEEO EOERNED K 5 70 A B = X LA THREDIRIE
WZFHHELTWDDONEWNSTo, AFER/R AT =X LT THRY, 2O X9 iR
N, AT, ZOFEBROERDNERBICKIETAI=ALEZHLNNITHD,
wet-AMD BEDFEE DO b LI L7 EE B ROBREZ T, AMD BFIZBIT5
ARMS2-HTRAI SIS DFER 72 T 21T - 72,

BAE D DNA O 10926 FEI O MRy — 7 =0 A% i~ -4, ARMS2 D% 1 —
7 v BV 500base OALE &, ARMS2 D 2 =7 YV b HTRAI EiRDA > b v L gk
IZE =M AHAEIC AMD B ICABEICHBET 28R E RN RE SN, &b, 20
BN ARMS2 3 X OV HTRALI D7’ — 4 —fH iz Gie 2 LD, ZOERE G A
Era—=270L, ZhbOWH % EEHILO cell line TH % ARPE19, RGC-5, 661W
\ZE A L., Luciferase assay # W\ T 7' —& —{EMEEZHT7, ZORKR, ARMS2 D
7T = — TN TUE, WT IO T HIEMEIXA bR o 7oy, R A2 5 HTRAI
Tut—H—WHAEALZEETIE. RGC-5, 661W [CBWCIEFR &L T re—
K —IEMEN RS AR & 72 o 7-(ejima, D. et al. JBC, in press), —J7 C. ARPE19 |Z
HTRAI 7 v ®—X —%E N LT-RETlX HTRAI 70 & — 4% —{EMEZ O OIX A LTz,
EFMEORICARERETA LN -T2, £12, CAG 'rE—4%—T~v 7 A HtrAl %
PR EED T AV 2=y 7~ U ZA2AFR L | HtrAl O3 EH 23 @RI & IE 5
BA PR FER . HtrAl Z38EIRBEESE7-~ 7 228V T, # 20%DEEIZHE T, 1@
B 3 A L 23 2R S u7=(Nakayama, M., Iejima, D. et al. IOVS, 2014),

PLEOEBRFERLY  ~ 7 AET /BT HtrAl O3 B @EICB10 5 i E #E
EHERETDHDI AT LD Z EARBEEN, AMD BEDOLL(CAHABND HTRAL &s+ 1
MOEEN, Fiicdh D HTRAL ORH EH 2RI Z L VR S iz,



B H

DNERERBEZS MR IR, JEHRIREE 7o & ORI ER | BUESCEIEN A2 EOBIBRER, W<
ONOEZMEBBE T OERIZLHBENERICEVELLIZRTERTHLZLEZ LN
THEY, FICEEHERICE LTI INE TICW L OO B 7238 A S viRdE &
L CW5% (Klaver CC, etal. (1998) Arch. Ophthalmol. 116:1646—1651., Klein BE, et al.

(2001) Am. J. Epidemiol. 154:207-211., Meyers SM, etal. (1995) Am. J. Ophthalmol.
120:757-766, Hammond CJ, etal. (2002) Ophthalmology 109:730-736.)

W, 7 AU I NOIERSEBEE MRS x4 & Li-25 /7 AFBIfEHT (genome wide
association study)lZ & > T 1 FLRAMRIZ/AET DA H KF(CFH) D& 28, KT,
H A+ D Y402H Oi& s+ (rs1061170)A ., Z DR LR HHRET 5 Z & ME ST
% 73 (Klein, RJ et al. (2005) Science 308: 385-389., Hageman, GS, et al. (2005) PNAS 103:
9649-9654.)., ZHE TOHFFEIC LY, Y402H IRk N2 ED A AT, FE L <A
LTWDH00, HRARLTEANREDT U7 ATk, Y402H OFFBITBIEE S Tunzan
Z &N STV % (Okamoto, H. et al. (2006) Mol. Vis. 12: 156-158., Gotoh, N. et al
(2006) Hum. Genet. 120: 139-143.) ,

— 5T, Bt Yeaik 10 FiCEBiF 5, LOC387715/ARMS2(age-related maculopathy
susceptibility 2) & HTRA1(HTRA serine peptidase 1)i&{x T- 58I OB T 208, IR BT
ZPELRSMBIT 2 Z L lEESh TV D, Hxld, ThETICS, BAAOBHA NS
BAMEEZXRE LIc®r ) MEBIT 217 o o/ R WOR A TR < FHBE L 72 AR H
T OB ZRUIMEI T ARMS2/HTRAT OBART-fEIR DBIE -2 sk < AR5 5 =
& #6522 L7=(Goto, Akahori et al, JOBDI 2010), ZivE TOfiEFTIc L v, &% /7 LH
BIMEATIC L o T, INEssEBEZANEIZ IV T, Buafk 10 #D 10926 FEIIC TRV AR MBI S
NTHEY, ZofEkd % 7 SNP Th 5 rs10490924 7358 < AHEAT 5 Z LR STV 5,
PLEX Y| rs10490924 & digH APl 4 3G 5%, ARMS & HTRAT @ 2 B{nFIZ
EENROTNDLZERHONTVDN, BUED L Z A, ZOMHEEN ED X 5 ITHERBDRIE
EED o TWENIS > TV, ZOX I REREEE 2, AUFEIZ, - ok
7% AMD BBREICH BB REZFTR ZNOOERNED K 578 A B =X LT AMD DOHJE
WZHETHDEFHICILORDZEZHMNE L TEREI TS,

BB X OHE

[AMD BERBENREROBRH] 4 7 r—2a Fartr Mok WIZERE = 551
P L CRIE 2572 wet-AMD B3 226 AB LN, 22> hr— Uit d L CANEERS 228
ANV EMZITV, ZRENOBERKI Y 7/ 4 DNA 2t L=, =hEhoBEHh
KD DNA (25t LT, SEATHIZEIC L 0 wet-AMD HBEH BN R B ROFENTHEN D 10
BTGtk D ARMS2 5 L ON HTRAI D& 512 F 7255 10.5kbp OFEIKD > — 7 =2 A%
1TV, ZOFEBICE £415 SNPs X insertion. deletion (22T, AMD HEFEICFHEE D
Wb OERH L,

[AMD BZMBETFOTE—F —{EHORIE] > — 7 = ZDFEREZ B £ 2 T, AMD
BE IR RS Sz, ARMS2 i&fn1 D=7 v 1 Lt 1000bp (ZE =085
fEEE . ARMS2 D~ s YV v 2 D—E#ZEte, HTRAI 8isf0x 2 Y 1 L) 4.2kbp



WCEERHEE 7 e—= T L, VT2 T—BT vEAICL o T, T eE—X {5t
ZHE LT,

[HtrAl ORBEALOMYT] ~ v AMBSHEANIC BT 5 HirAl OFBL S — U ZF~ 5
e, BHTZ7 M —EELVR—F—81& LU THAAALR HirAl / v 277 7 b~
T ADNT BBl E VT, ~ v AR D HtrAl O3B ¥ — 2 ZaE e talz X
DR - [RIE LT,

[EMSA B X UVEEDHTIC L 5 DNA KA X VXV BOKRH] HTRAI Lo indel f#Elk
ZBWT, rE—Z—EERTRINIBEEICH LT, EFF U TE# LA 27m
—T7HHNWT, AT N7 oA EICLY, Tae—4—IlEET X T EO/MIN
BiTol, £lo, AV AT 0 —TITRRNCKH AT 5% X7 EIZH\W T, LC-MS/MS %
HWT, FEEIT-72,

&R
[ARMS2-HtrA1 O 7 v & —Z —FROMFHr] v — 27 =2 AT XV Il is B A MR O
7 MECEN B PRI AE R ARMS2 D 1 =2 Y vk 600bp EIEOALEIZ, 520 C A3
AT RTEZHEDY AP 22 [@#5E T 25 wet-AMD E (A BINE D E O Z2 B A1 23
M S, 72, HTRAI

[ARMS2-HirA 1] 443base

NN 510base (59base) 3777Tbase
V= 1 J ! . 1
4.2kbp Eiio. ARMS2 ARMSS ARl A
N N (Ex.1) (Ex.2) {Ex.1)
%2I7 V/kif:ﬁlé [ARMSZ |51
iVa - - - aimal  GAGMAAGT ACA AAAAAT
LI, 443pb [TID72 0 Noma  commsrommsdmomaen oo -
- . N SESEESSISERSSSIAEEREEEIIE §F B 5 BESEEEE SHIRSSSEERSSERE
TRABREHNAE L T
N [ HrA1 L& (indels )]
%) Wet-AMD }%%@ b_ / Hormal  CTGICACTECATTONCT CTCCTT TGN TTTCTVGC0ET CCT TICTCT CODBHGTEATAGECAT TAMCTAMATTAAA TAMAN TTCAGATCATCCT TECACT TECTGCATT §236
L . AMD CTGICACTECATTCOCT ST TTRTTT T TR oo T TCT ST o TT - ————ATTAATTAA—TTAACTAAMA-— TTAAATTATT————————— (7183
DA HH BT 0D v VAR RS I '
- :;l;“l mu.nu:ummmm!ﬁ_:!:ﬂwmrcnmmmmm TATTTCCATCACTGLAGAAAT TCTAGACT T TRAGCT TCT lm;zﬁ g!.g
/fj (1ndel /E/ﬁ\:) %ﬁ%aﬂ Pr— o
Normal AT T Gl TTTTCLTGARCOR T T B4TB
AMD TAACTARACT. 235

L7z (1),

BT, ZOEEERNT
el T ARMS2H &
W HTRA1I D7 a—X4

—fEi A e —= 7L,

aaaaaaaaa

Normal  ARAGEAGET TACGACTTCTGATGCT GEGET GGCCAGNGEGEAT GHGA GTGEGTCTORCACTCTEAGGMAGEEEE TEAMOCCAGCTEAGRGT CATCT TTTACCTRCTRECA TG00 6506
AMD . ® : .

Normal  GECAGGEGTTCTGT TTACACCACCCT GGATCTAGAGGACAACET GGCT T GAGHGGEAT GHEGGACGLT GEANGT CAGHGT MGAMGLT TG ET16
AMD TTACACCAL 16 811

K 1: ARMS2-HTRA1 D — 7 . AFER

b bR R0

Mtk Cd %5 ARPE19, 7 v BB OMIakk ©db 2 RGC5, ~ v A i
HTHd 661W ZANTNLY 727 =BT vEAI2L Y T o' —F —iEMZ2 175 5.
ARMS2 it DERZFZTEINZB WL, T TOMBKTIZE AT v E—F —E&M
372, ar b — AL IR L CTHOAEREX R o7, —F . HTRAI EJE® indel
ER 2GRSO T v —F —{EEEZ TR, ARPE19 TIIABERZEXA LIS
7ebDdD, RGC5 & 661W Tix, @2 hr— /Ll it LT, wet-AMD BHFIZZ L 25
% indel B OESZ DT B E— X —DOIEEREREICE WV R E 2o, ZHUTED
indel B OELF % O Tlid, HTRAI ODRENPAEICEF L TWD Z ENRBINDHRER L
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SHICIE, WEMEOE b HTRAL  weomoe g o
DEREFDT-0, BHEEB LV g i
AMD ko iPS Mz e L, ™ B o B ia BN ™
5 TR = L o HTRAL D5 % 7 o e P
AP fER Normal/indel (~F 1) ., is ’—“l" .: W
¥ L Otindel/indel (RER) D5 T o= BN e A E
Ao iPS MAEIZF T, Normal/ i oy

5 T {

Normal(ftﬁ?'é)ﬁlttf\f HTRA1 ® RGCS éz

o = n e e

BB LT, him W u T
[(HtrAl OREZRALOAYT] i, X 2 : HTRA1 promoter D&M

AR OFER LD . AMD EEIZEB W
T HTRAI D7 a®—4 —EHED ERBAE T TW D AREM NSRBI N2 &b, B-H T
J R —EBE VR —8BIn & UTHAAALT HtrAl 7 > 77 U b~ AD~TH
% AV C MBI 31T 5 HirAl OB
LD 21T 272, T ORI, HtrAl
DT —F—EERTB-TT77 b
A —BIIHEBEANERIEIZ 2 < HBLL T
0, HtrAl O % > 37 I3t o N
fids L UOBIMEIICZ < FHL L T2 (X 3),
[HtrAl promoter J&MEEAL D45 E]
HtrA1l @ indel 2 25472 promoter i
RS2 Z 5, X 4 17T X 912, indel 34L& k4 7o SITXK ) - 72l i 2 1E
ML Ny T72T7—8T vEA % HWT indel AL promoter {EMEENLDFE 24T 7=,
FOFER  EFEOEHS|O indel 3% 4 HIK O _F 7. indel % 4 fE ik D% 454y 28 B D indel
VEER ST IZ, promoter EPEDINHIEEMEDY . Z A D indel BLFIIZ promoter IEME DR
XD D 2 ENnhoiz,

GCL

IPL

INL
OPL

ONL

3: = AMEBEICBIT D HrA1 D3%E,

[Normal-type]
- MW?T?7 -Eﬂ)morma!-ﬂlﬂ ; .
4238 :—:uzn -_???7 IEIQ"A”' E: " |_|
'*-‘__m_ﬁ‘:‘m {TLue |@ a2 EE . |
A i 3
'M7?7 E@-mssq E: 'm I I I
= | 0l
i 777 EV L)) @ &) @ @
4 E@{ml p=1.06x105  ~p=3.46x10%

‘Indel
-3864 3836 L3782

Eq} (Normal-full) b
L : i o I
Luc  [® (indel-full) E-‘“

‘p=2.2x10% “p=0.0086 “p=0.0062

X 4 : HTRA1 promoter DiEMEIRAL DR E

3782

3936 __-383§ |-3782



[HtrAl promoter f& &5 T OMAT] X —— ]

4 OFEF IV | indel ELIC HtrAl @ i e 45_67;
promoter — & DFREFAL N B D Z & : T o
ARSI Z DD, [ 5 IR R 733 156 780910
T promoter {EMEENL 2 T N—F 5 L 9D _ g ®O
e —TEERL, AT NT vk
A (EMSAIZ L 0 70— 2 —iEHR T ' ®

® e .

BENHHOLICREET DT E R
:fciof:o
indel EjiEi (Nol~3 probe) TIiX 3 f&dT

AT A S U, indel % fEbE =
D promoter TEPEERAL (No4~8 probe) . B 5 : HtrA1 promoter & #E&5 545 F DERR
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