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Diagnosis and Management of Congenital Long QT Syndrome
in Children and Adolescents
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Long-QT syndrome (LQTS) is an inherited heart disease characterized by QT-interval prolongation and ven-
tricular arrhythmias, leading to syncope and sudden cardiac death. In Japan, school-based routine electrocar-
diogram screenings have found a large number of asymptomatic individuals. In approximately 50% of clinically
diagnosed cases, variations in >17 LQTS-causative genes have been identified. A significant contributor to the
triggers of cardiac events and different aspects of gene-specific therapies is genotype. Therefore, an accurate
diagnosis is crucial. Various phenotypes can be identified by T-wave morphology and the corrected QT (QTc)
interval in the recovery phase of exercise stress tests. Genetic testing should be performed in patients with a
clear phenotype, and it is important to confirm that the genotype is compatible with the phenotype. The main
factors found to be associated with cardiac-event risk were sex, QTc, variant type/location, and history of cardiac
events. There was also a significant effect of age on the QTc interval and cardiac-event risk during childhood
and adolescence.
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JeRME QT ZEESEMRE (long QT syndrome; LQTS)
1%, DEXKTO QT HIFROEE R & L, Torsades
de pointes (TdP) &MEIN S ZIEMLERI, L=
FIENDFEEIC K D K022 5 % 2k LIS 2 B AR
REHETHS V. LQTS DHEICONT, £ XU T D
AR TOWZETIEHI 2,000 Al 1 A2, AFDRL
R T OMZETI/NE 1 £ TH 3,300 Al 1 A,
S 1AETHI 1,000 A2 1 ANEIREENTHED P, IR
TERAREDNZH T 2D RV, FEEDHEK
DIEIREZ TOMZETIE, BRI Z 21T 7 LQTS
34 filvp 17 B (50%) ICJRIKGE(LT-DRRINSY 7 > b
WEEENTVS Y. BIEEENZ 17U LS5 L&
ZAHNTWVEH, HNERICOTERDOH % BILT
(Disputed) £33 ¥ (Table 1). JHHI/N) 7 > kA
EENTRERD 90% I, LQTI, 2, 3 DJFEK#E LT
T3 % KCNQI, KCNH2, SCN5A DIEHI/NY 7 2 b
AEEI NS, BERIC K O NEARFELEOZEE, B3
IR TEDN R0, Wb ET—F—A—RE
WHDMTHONTVED, T IEEZHZafie L
TV, THEBEFICEZHIEN TV SIELQTS JERI &
MEEHENTED ¥, QT MROIEMZFH, — Xk
QT IEEDBRAY, Eﬁ“&@h”@ﬂA@®%ﬁ#
BTHD. NEIRIC K B2 K UIREEZ T
%&Hhk,ﬁ%btm%ﬁ%ﬂgﬁtbkﬁﬁﬁﬁ

Table 1 Genes for LQTS and Classification of genetic evidence

EUREARIR O B/NR &% T ki, FATzB/NRIEERES
RICHE SN TH 5. K TIIFHICIEMERZE
DI O ZE R FEEEOBHHHI U TR T 5.

ERPRTEER

EOES:

JRAR AR A 1 D i I RS 5 7 2RI AT S N B B
BB, KHICBT B/NRAOBALEEBNC 351
BEREE L UT, LQTS 35 KM LEEICRNTE
Motz O, E IR TR E 2 4 Ui
B CHRREROBENNC 2T 20 E BB 7. AFBICIE
FRUNEMREE N D 5 128, MHEIR TR S NAAERID
LW LLEMTH B >V, BRI I
TWIENBIEFIE H 2D, THLIFMREICES.

FOMREAE

2013 4 HRS/EHRA/APHRS Expert consensus
statement D WL HEZ B0 T % (Table 2)”. &%
LQTS Y X7 A 713, Schwartz 5 DEZRE L JzIK
BWiA a7 (Table 3)'” THZH, TOYAZ AT
DEFRIVRFICE = U TR E EETH 5.

FZBIERI DRHE & REEARDIZHE
B OFERFIRE L TWVBE L, LAY D
B O A TRE T, MERROMIR, 1AROEIRZE X DY)

4)

. Functional . Level of
Gene Protein Entity )
effect evidence
KCNQT Potassium voltage-gated channel subfamily Q member 1 4 IKs LQT1 Definitive
KCNHZ2 Potassium voltage-gated channel subfamily H member 2 4 IKr LQT2 Definitive
SCN5A sodium voltage-gated channel alpha subunit 5 T INa LQT3 Definitive
CALM1 Calmodulin-1 CALM-LQTS (LQT14) Definitive
CALM2  Calmodulin-2 CALM-LQTS (LQT15) Definitive
CALM3  Calmodulin-3 CALM-LQTS (LQT16) Definitive
TRDN Triadin T1Ca,L TRDN-LQTS (LQT17) Definitive
CACNATC Calcium voltage-gated channel subunit alpha 1 C T1Ca,L Timothy syndrome LQT8 Moderate
KCNET Potassium voltage-gated channel subfamily E regulatory subunit 1 | IKs LQT5 Limited
KCNJ2 Potassium voltage-gated channel subfamily J member 2 LIK1 Andersen-Tawil syndrome Limited
(LQT7)

CAV3 Caveolin-3 T INa LQT9 Limited
ANK2 Anlyrin-2 LQT4 Disputed
KCNEZ2 Potassium voltage-gated channel subfamily E regulatory subunit 1 | IKr LQT6 Disputed
SCN4B sodium voltage-gated channel beta subunit 5 1INa LQT10 Disputed
AKAP9 A-kinase anchor protein 9 4 IKs LQT11 Disputed
SNTAT Syntrophin alpha 1 TINa LQT12 Disputed
KCNJ5 Potassium voltage-gated channel subfamily J member 5 VIK,Ach LQT13 Disputed
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ICITZ %, FRICHEEDEW LQTL, 2, 3 DJRHEIXLL
TO@ED TH5.

LQT1 (FARIRTE MEALEAE R R A ) o LA (k)
DIXTHRRTHS. TOAA UF ¥ FIVIEIEMEE
R K O BRENKELEE VI MHEE, TEE
(LB T2 DR ERERNRIC K D EIREDSKE <
55 EVSHENHS V. LQTI Tl I, F¥ )LD

Table 2 Expert consensus recommendation on
LQTS diagnosis”

1. LQTS is diagnosed:

a. Inthe presence of an LQTS risk score =3.5 in the absence
of a secondary cause for QT prolongation and/or

b. In the presence of an unequivocally pathogenic muta-
tion in one of the LQTS genes or

c. In the presence of a QT interval corrected for heart
rate using Bazett's formula (QTc) =500 ms in repeated
12-lead ECGs and in the absence of a secondary cause
for QT prolongation.

LQTS can be diagnosed:

a. Inthe presence of a QTc between 480-499ms in
repeated 12-lead ECGs in a patient with unexplained
syncope in the absence of a secondary cause for QT
prolongation and in the absence of a pathogenic mutation.

BREIX RIS K b, EEHFIC K > TR EERE LA
Hexo BRI, @Y7k L InAhE s Nianizo,
QT MEREICBEE# U 7= AR EE S 1 5.

LQT2 & UG AR AL R M 7 ) 7 LR ()
DEFAEKTHS. LQI2 ETINICHBNWT, AV
07 L/ =)W X O IEENEN 1T —E PRI RE Uz
BICE Lz, 4V aTr L/ — Vg5 RREEZIC
&, LRIV D LER (o) EID I Hmk v
BT BT, Iy OFFMADFLGMNE D KEL
%50, LQT2 Tl I ML T0nEdic D—
BHEOEERELEEZEZ SN Y. COBFICK
D LQT2 T EHRHIC 2R SRR IR N B B 155,
B Z X LFRRFICT T — L TELFICK D TdP F3ED
fatENEL RB eEZBNS. KA Y LIE
TR E LI Iy, MBADT B8, TdP WEER I NS <
5 13>‘

LQT3 & Iy, 7 ¥ RIVOREPEERRFIC K D late Na
B (o) DEINT 2 C & THRETTER KT T N
FHRTHB W, 5T, RIRFHICIE Ly AL
QT EENIET 2 128, LQT3 TIXMEIRA /% & Dk
RIS DEMERERZRZC LT W, LQT3 & [
ETRAEVD, TOEFICXSRIRKEED QT ZEE

Table 3 LQTS risk score (LQTS diagnostic criteria)'®

Points

Electrocardiographic findings?

A QTcP =480ms
460-479ms
450-459 (male) ms

Torsade de pointes®

T-wave alternans

Notched T-wave in three leads
Low heart rate for age?

Mmoo w

QTcP 4th minute of recovery from exercise stress test =480 ms

O = AN = =N W

o1

Clinical history

A Syncope With stress
Without stress

B Congenital deafness

- N

Family history
A Family members with definite LQTS®

B Unexplained sudden cardiac death below age 30 among immediate family members® 0.5

SCORE:
=1 point: low probability of LQTS

1.5 to 3 point: intermediate probability of LQTS
=3.5 points: high probability

In the absence of medications or disorders known to affect these electrocardiographic features.
®QTc calculated by Bazett's formula where QTc=QT/V RR.

°Mutually exclusive.

dResting heart rate below the 2nd percentile for age.

°The same family member cannot be counted in A and B.
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FMMOBEHTEIEL TV S 19,

DN EBHE

LQTS T OIVEIHEZE U260 5. KCNQI
F7zld KCNEI O R EHAHARDEENT a1t
ZZHETIEERZ A S Jervell and Lange-Nielsen Ji {2 fif
(JLNS) Z¥ U185 . LQT7 (Andersen—Tawil SiEf
#) X KCN2 Bin P ZABRNEIN 0, M
JRE, REELAVEESS 5 IR OIS O S AR 2 E
9% 0. Fk UKL QU HIROILE %85,
LQTS L3RR 2EELTEHEALHS. LQT7 Tl
DB BHEDI > TV AEVREEEZW Y, LQTS8 &
CACNAICBIZFARZIFRINE T 20, T5ICHTE
IE, FEBER, FRERNESEOONSHHEDN B %
Y& 7% Timothy JEMERE (TS) &ML T3 22,
FEoEEIR & U TR HBENZ WS, EHEEOR
MEFIFGERE P TADLAL G LEMTH S, Fiz
BHEZ RS ZIEHNE—ERICBR 5N 5.

BIERE

e 12 FEOEX
® QT EPRDFHAIA

BB K B 2 7IVEHAIDHER S NS, iR
TR U HZENE ViFEBETHIL, T3 MO
KER I ERES &, PIHEN (N#RGE1E
QRS JGE ) ZAEATHIRE RS S % T D
HET 52 AEENTEZ L VSN TV A MNTE
T, #REX D QT RV E GHIIE g wvn
WIS T AR ORBF DR DI K 0N E N 5
Babtdsd. FRCTIHRERICKRMDOD % LQTSICH
WTIEHBEHIE = 2 7)VERIOEIcEN S 5 T &
HENP, CoHEBIEFHNC X DIk ES
WEHEAREIC X B = a VIIVEHIDRETH D, F£zH
FEHICIER & S N=GE T H ERNIC X 210
ETH 5.
QHEIE QT RIFE & Z DT

FHAIL 72 QT kR, Ofngke (GefT RR kR THi
IELUTIMId 5. miER3iEED b, BHEI NS4
IF QT Ik (QTo) ERick v FAz3¥,. ok
B, FHIOBRIISIRT 2 8HE 7T — 2 L[| CHliE 7zl
M 5. #lziE, LQTS Y A~ 227 ' Tl Bazett
OMIER (QT RBE/RR [FE ), HRODIEMZD 1 X
2 COH5E > T3 Fridericia DA F (QT Rkg/
RR [FE ) @S 5. AgdhTld, Kl Hix
> N3 Bazett OHHIERIC X % QTc &9 %. LQTS Y

ARNRBERSBSFRIME F£40F E35

AY A7 T, 2FEHRmTHRZD QTe>460ms
R BEHLIEO BTl QTe>450ms & A =R it
RELTWs. #HE, LQTSEHLBIC, QTcidf
EHC K Db, ETHICM], BRI K 32 bDE
WERENTVS 7282, S8%/NELE O LQTS
PWIEENE I NS, PROONEME Tl Fridericia #
IETO QT T, /#1448 22430ms LU E, H2E 148
Bz 440ms L E, @R 1 HF 7 440 ms/L - 450 ms
LLE% 1 s ComiEEL LT3 2.
OTKREDEE
THFEEZHEBEEOMEICEETH S
(Fig. 1,2). LQT1 TiZ, broad-based T JiAVRHHAY T
5. LQT2 TiZd, low amplitude T J%ICHNZ T notched
(HBWViEbiid) THZiRDH S T &hHdH 5. notched
THIILQTS YR 7 A7 TLiMMidT 2R TH S
A, NRHENCIEIER THRENAR T 2L O#E T
V2-4 ZHU0IC notched T 5 LWIKIEZ/R AN
H%. LQT2 OMAIGITIE L RIMT AL TRERE T
& notched T 2788 % (Fig. 2). LQT3 T late-

a. LQT1: broad-based T wave

b. LQT3: Late-appearance T wave

L a]

c. LQT8: Late-appearance T wave

d. CALM-LQTS: Late-appearance T wave

Fig. 1 Electrocardiographic patterns of LQTS
(a) A broad-based T wave is observed in LQT1.
(b) LQT3, (c) LQT8, and (d) CALM-LQTS (LQT15)
shows a late-appearance T wave in common. LQT3
and CALM-LQTS (LQT15) ECG data were kindly
provided by Dr. Horie and Dr. Ohno.
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LQT2: notched T, low amplitude

pEiEe

-
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Fig. 2 Twelve-lead electrocardiogram traces of
LQT2

Arrows (| ) indicates notched T waves.

appearance T i Z 38 %M, T AUIIEEEENIEE 2 #
(7'F b—H#) DIEREICENT TR TH%. LQTS,
EHICHIVEY 2 Y EEDERKE 7% CALM-LQTS
(LQT14-16) Tl&, LAIAIIL T LB (o) O
I EIRRERE A, LQT3 LRI T T F—MHMEE
L, late-appearance T ;%788 % 7.
@;AMRIRD S

A UM R T EIEINN) 7 2 M K B BEREZ LD
WEIC KD, RIROGEIIREL TH S Y. £ LQTS
YA ZAATIEBNT, BIREFRT EDT—2TD
28—k RA VAR ENTED 1, BERICHT
Z0HBOF—% Y BBIRT 5.

“xtE QT &R

R & LEigd 2 L BHEE RS, SR, ARIR,
BIREEE (KK, (€ Mg, € Ca), FURIRHEREMS T
HIC KB QT EEDEMDPHRETH B . -
ZU, M QT &EE &M E A RERI D HIc A KM
LQTS OERTITHRIINY 7 AEEE NS T L &
HO, 1) 40 AN, 2) “RINEREERE D QTc>
440ms, 3) DAY SDOBIEND 255 THINANY
7V N DOEERNE L, KCNH2 Bi5 T DR U 7
VEMEhoEMEENTVS P, kR DifEE%
DEETIE, BZHLATIATIVLHFEICKLD,
—@MEIC QT MEMEET 25 AMH VRT3, T
WAL RS T L EBEITE DD, RAKINTIT R
2B E 2 THWT %Y. B 7 2V — k
ThL—=VZICBE LTz QT IEERRD S T L HH
HERTVS P,

I=LEEN
O:EENA R

LQT1, 2 O/NREBNC BV TLERRF QTc<460ms D
JEBIAD 46% 35 0, T)bd R — & —%& H U T E 8 £ 1
FRERC, [FIEM 75 D QTc HY 460 ms LA |- T I3 &=
86% - FFFLEE 96% T LQTS MWW He T - 72 3.
EHICRLY RINWHZWVIETIVIRA—=Z—EHW\]=
FRABITOMETT, 22 QTc 1 LQTS FERFI D 25%
TIEH T, [AEI 4 770 QTc>480ms T3 36% -
T 100%, QTc>445ms TR 90% « I =T
90% TEZMATRETH > 7. ThEME X TLQTS
U A7 27 IHEB TS 4 7 OEEMBEINE Y,
[E75 5] 4 70D QTc>480ms T 1 RA » FZIMEL T
W5, 2B, PEWEENIR T T ASROMBRADR 2
Jhah-oleENTED ¥, NIRTTOFMTE
72U AR,

I EMEERIC BT, QTc DR EZ LA
BIEIICKOHRGZZ T ENREENTED, Thzfl
BLTBL T LIRIEFICERETHS. LQT1 TldiEH)
B S QT EEL, HEH1 D TELIEHELE
LTW3H, LQI2IRZDEA I V5 Tid Qlcld
LTV, LQT1 TIZEBEE 3 590D QTc AL
B 5 30ms ML FAEE L TV A 5EIC 75% DL T
TRIARETH L ), LEEN B DD K E & 2k
WIBcerEHTHS. LQT2 T, HIEH 157D
S SIRAICIER U, 2 L [mFLE & % %0,
LQTI1, 2 TOZE{LDEWVE, ZTNZENTETRLTY
% Ixs Ig WICDWT, IEENENANDZ 5 ORI D ET)
1T K B SRR R0 D RIS PO R B 720
EEZDOND. REINEIRORIC, Aziz 5 D
O RENTVA &SI, EHAITEEENS
D CIFEERE K D 20ms 12 QTe MEET 5 C &,
LQT1 I BV THEIEM 157D QTc 4L EZ mHEI 3 77
FERELANVWTCEIEBHEETSEED XV, &8
LQT1I DA XY b Y R T, EHEERIC KD QT [
DD RKEESTTHETEZ LVHI T VAT
DTN, BEARIRED I BXUAT AT I ICH
T BBHENIIERIKIC KD Bz > TOB MO,
FOEDMKRTLELANY MY A7 EMBEL TWHW AR,
728 LT . LQT3 O&{bAEIE LQT2 ICFHEEIL
THED, QTclZEH DO — 7 TIFZHER L D & HiE
L, ZOBIRLICLZEREAREDODEEANRS ¥,
LQT8 & LQT2 ICH L DZEILTH > 1= h ™, wgeh
FREMTH O SHBBIREI DR E L EZ 5.
@IKEXRT VAR

REOEZSHEB AR RBREFAETH S Y.
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ELIE X7 v Ak Tl bt e R Edh &
344647 BSC VM RENR R OB PR & D E S
SREET 7T A RS A > Cld LQTS 2 Wi D 7z H DA
abfﬁﬁémfw&wm L, FHERED

SREN ELff AR BRAY A T IR G T, BT & KRB

DEEHOMRD DDA L L THEBEhDT L E
H5.
©) Shva=Toi:

FARLA B 2UCIN & 72 B BRO.aE E QT KifE, T
WIEREDZAL 2 3l % . BIFEIERA, /MidE &
B DT DOME L L THEIRIZ T T 50,
SN O B A QT i & 0 $ifuc A U %
728, IEHHNCHENTE QTclZ A T 50ms, /N2 CF
910 /5%) T80msiEET 2 %%, —fRiIcOEX
B DBRIC & T DRI LA D QT IEEH B
BT EICHEENINETHS.

24 B5R8 Holter {0VEX

A3 B DRk 2 52 b2 RREkRTRE T, LQTSICBWNT
1F T 2R3k (T wave alternans; TWA), TdP A
I TR B3 NAEENZC LABS (Fig 3).
TWA X TIEREN —IHT LI HICZL T SR

ot o BEEEE KA OZE) 2R LT3

C OEREEERAE 2 SV IC triggered activity 2524
IC phase 2 reentry 24 U TdP WV LS. Lichi->
T, TWAZ TdP #6472 T H I 2 EHELFFIRTH 5.
LQTS Y A7 A7 I3 AIRER TWA DG ENT
WAH, HEAEE microvolt TWA & TdP 3L & B
HMLTWDEWMEENTNS ™. F 7z Holter LVEIX
TORKQIcMDARY FREDTINCHHTH -
e aMELH5 .

BRTER e CNE TSRS K D LQTS
VA RA7 G TES. £izhANY s O3,
LEEHIRED T I IERE & B A BRI 1R T D QTc &
1t$¥%%/\7bﬁtﬁfaﬁ%\5@h: RIDHER T E T B
BmEMEZ N

T wave alternans

paics s ey

HIZFRE

AR OIS DV TIE, 2024 FEUGETIRD
DRI E BRI B BB AR LD Y
YT BHA RS AV BT 5. LQTS T
EHTHADE D #9° L & BRI R B 2R g LIFE S
9, PRERAREDGR < B D FEHNC DV TIRBIR M
DFEMENAF LV, LQTS DB ZHIMA & 2008 4
IR GRARZZIMA 8,000 &, Einh v &Y
Y7 1,000 5) & LTERENTVS
OREERFD/IND 7> FEE

AR, RS — 27 T 2% — (Next generation
sequencer; NGS) Z2HW R TH D, Table 1
\Z7~'9" Definitive D #5172 OIS, flidk T & ICfif
W GG R RO EN TV S *ﬂxﬁ’]bd@l@fﬁ
RSP iéhtuﬂ8$%®%%
ct. KCNQI KCNH2, & %\ & SCN5A DRI\

YEDEES NS, BEER—XATIE, HEOEV

CO3BIETORFENEINTVS. To72 LUEEFR
KETO LQTS 17 Bi5 T OMFRMNMEITIC L O, #EIE

ZWHERI D 5.4% 12 LQT8/TS DR KL FTH %
CACNAIC AR T DIRINY 7 b RFAEESNTE
D 57 late-appearance T ;% DR S EEDN S 1
HlE, FHTHRICEDZ T ENEE L. K7L
W5 BIE AR 2R 9 ERI TlE CALMI-3 & fifthiro
RICEHBENETHB ™.
@EEETN/INU T > b ORREDH T

LQTS L) 7 > b RE S hicha
SR E 2N 508N H 5. FHIXIT
7 LDV TDIRKDT —ZN—ATH% gnomAD
(https://gnomad.broadinstitute.org) > HAAND T —X
N—ZAT&H% TOGOVAR (https://grch38.togovar.org/)
2L, HEANTOREHEZMHNTNDS. R
BERONY 7 > R ThNUE, WEECDNTNNY T
Y RERBIZOVWTDT — 2 X=X TbH 5 ClinVar
(https://www.ncbi.nlm.nih.gov/clinvar/) ZZiEd %.
& UHHDN) 7 > b CIREMEOFE AR E N Tk
WA, ACMG /A R 54 > % ICfe VR 2
Wrd %, FHEEEHO—DTH 27 LIVEEICDOWT,

Torsades de pointes

FiEs
|

".’ 3 .. i it ..- 02 'I

Fig. 3 T wave alternans and subsequent torsades de pointes observed in a LQT8 patient
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LQTS (& 1/2000 ADIET, ~NT OEHIZRTH
FEL TVB%E (WROEREEEER) H2vicsd, 7
LIVHEIE 0.00025 LR CHAUSHBICB G LTV 3]
REMED D 5. KIHRETHI T 0TS LE LT, HEOD
T 0TI Lfia LEE(Ld 5 CADD X a7
(https://cadd.gs.washington.edu) *> REVEL X217
(https://sites.google.com/site/revelgenomics/) H¥i &
IRKHVWENTWS., —fivic CADD X7 >20,
REVEL 237 >0.5~0.75 THFIENH % & FRIL T
W5, LTl Flanklin (https://franklin.genoox.com/
clinical-db/home) %> VARSOME (https://varsome.
com/) X EDYA b LIFEMFHHICANTH S, &
TATT I/ BBOEILDIRORIZEELN) 7 > MR
HIRMTH S M, HANTZWV KCNQI ¢.1032G>A
p-A344Aspl ZA T T2V THE Z KT ERTH DT
BEARETH S OV, IO HIW & i
FEOTRIERNCE Z ZRET, TORMEHKRT 5.

R RO BEOMENEETH . BE
PEDAA T3 75 IR OBUE T F 0 D % Al e
HEREENS.

DAY bDY R 5Hih

RREDH B ECFEREDEEETHE

OIS F e AR TH BMERT 5. Tty
AERIZ, 87 I BICHISELTWza RoUW, Hi
BEEP T L—LY T Mck b, BEREEIEST Z&iEa
RUNEBTBERTHD. UV AERDODH T
LIV BERE X Nfz mRNA X, T2t > AERKF
mRNA 77 fiEh#s (nonsense mediated mRNA decay;
NMD) IZ& D RENZ DRI ENEN P, OF
DEINZ NI ENEET NS DT TR, EET
LIVDBNEDORIERE 5B T2 F v XI)VOFBED R
HI50% D UBSEEIR F&23ks. DX 5 IcHEET
FEVIORMZFFICK D, HAER Frc R iz
IR N T O LIS,

RICFH vV ZAERTRIEVEHRICOVWTEZS.
LQTL, 2 DEK &2 Iy, Iy, Tv 3IVIEZENEFN4
BRTHS10, ALV AEROZ  TIRESHE
I (Dominant-negative effect; DN) W& 5. fHilZ
34 BEERKT % 4 DDX 2705 B IHEREDZE
BWARINTWD 1 DEENTZGEDOBREL 3/4, 2 DD
LA 1/2, 3DODBHIFZ VAWK RLZES D, H
BRICIZZE R X VST PIER 2 27 2% T & T,
BEEIZZNZ N 3/4, 1/2, 1/14 XD BEFTS. D
DNIC &> T, NTaEGZRTITHRENIC 50%

FOREGHEEIL TR ECTWAR T LD S, TDOX
S DN TRERETHANT a2k k&L LD
B2, ERICEREENE D SN S, =72L
S ALV AZEROKREZLDIREX, ZOBMLMEH
TICICAF > F v )b UTHERET 5 £ Towte (5
H, B, trafficking, 1A > F v 2I)UHHE) DR
WEICEORELTHD ), BRED 50% L LEELT
WBLEREH B W, I XY RABRICHIT B KRR
KN ORZ IR RS 208D 5.

DN TDA F > F v 3 JVOFE & O FBEIEFELRIC
DNTiRRS. LQT1 Tld KCNQI O C K & 0
Z NSO RS EGE FESCOMIT RV — 7 fE8% (cytoplas-
mic-loop; C-loop) DJFMINY T > kD J5 AVNEREED
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