2022489 A4 53 %5 91 HEF 691

DOI: 10.3969/j.issn.0253-9802.2022.09.014

GIERTES

AEHEE O I EF SCN10A EFRE
—XRDH

HEE BER OBMFT EmE Wi mE
TERFEN

[WBE] B# HFEMHOshid#S SCN10A HEZEM KR, Ak WE—AE YFE O shal #AE SCN10A %
AR S RRMGR . L “SEMO il #” “SCN10A” AT, XF LUF 808 PR AR G SCHF TR 28 . AR ) B 2% SCRBR
i (PubMed ). #EFEA (GeenMedical ). CNKI. J7 78 MIRIR 55F- 6 o 4% b SORME S0 PUBCHE e, Wicsi o 43 M
KR ENH) SCN10A OGO MEEG RISk ek, B8R BILE, 128, WRIZLESELE . Wk hEE e e 5 4F
&, RBOFRN 2 FRABE, HAE., Witk RIEXA “SEthoshid®” fhk, BILORERE I ®E (OF
120~130 ¥R / 43 )o A~ J5 PRI 4G I 235 78 HC 3B SCNTOA K CACNATLS JEPR 27, HC i A 3 A A8 S5 o7 o — AR
J i AR ) (0 B R 248 . K28 SCik Al 2 31 5 55 5 SCNTOA 5 RUME 6.0 JE SR (1 SC ik, 42 52 SCN10A K8 5.0 Wi (4 S
ARGNEE Z RO W B, HAG.O BEs . Brugada ZEEME . O3 . DHUEEEZE . 458 SCNI10A 3
PR 9 A8 Bl 5 AN T M S5 RO Bl O G, X sk Re S AT B AR R B L By, (AT A i — 2P A LSS E

[ £ ] Al MFEMELShdH; SCN10A; %A

Clinical analysis of a family of inappropriate sinus tachycardia with gene variation of SCN10A Ye Jiayun, Chen Xuezhen
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[ Abstract]  Objective To investigate the association between sinus tachycardia and SCN10A gene. Methods A
case of patient with inappropriate sinus tachycardia and SCN10A gene mutation was analyzed. Using the keywords of “sinus
tachycardia”’and “SCN10A”, relavant literatures were searched from PubMed, GeenMedical, CNKI, WangFang and Vip databases.
Literatures of SCN10A-related heart disease were collected and analyzed. Results A 12-year-old boy was admitted to the hospital
with “dizziness, weakness of limbs with pale after strenuous exercise for 5 years, and increased heart rate for 2 years”. The father,
father’s sister and the boy’s sister had a medical history of “sinus tachycardia” in the family. The electrocardiogram showed sinus
tachycardia ( heart rate 120-130 bpm ) . Whole exon sequencing revealed that the patient carried SCN10A and CACNAIS gene
mutation. His sister had the same gene mutation. Five literatures of SCN10A-related heart diseases were collected, and the results
showed that SCN10A gene was closely related to cardiac conduction system function and various arrhythmias, including atrial
fibrillation, Brugada syndrome, heart failure and myocardial hypertrophy, etc. Conclusion In this study, it is believed that SCN10A
gene mutation is closely related to inappropriate sinus tachycardia, which may provide new ideas and new directions for the treatment of
inappropriate sinus tachycardia, further studies are needed to verify it.

[ Key words ]  Inappropriate sinus tachycardia; SCN10A ; Gene mutation
FNE LB B E AR SR ERNRERILEHE R, G CIRED ST 5

100 X /43, Jefcs WH—Fueshid mgs Al . Sk SCN10A FEHZ R .
Ll HE2MMERG IR, BRAMHERZER (i

B, BEESE) sigR MO G Ak & T R B S WR5H*

L AL, AT AR — S AN B Ji R A S 0 Bl R

AR AN S S Bt B (IST ), 35 4F 2k A iF —. — I IST £ SCN10A EFERZT E)LIGEK
T8N SCN10A K 500G S RETIREMZ T BRAE

AR EBYIMIE, ARSCHGE T 1 4] IST £ SCN10A BRI L R AF PR AN 20 48 B B 2021 4F 2 il

YEFFAL: 510120 )M, APl phise iz &g b LR
EEEE, WE, E-mail: qinlijun@163.com



692 HEE

2022 4E9 A4S 53 %5 o

fEBERYT IST L 1 ], HAE SCN10A FEH A, i
IR R L R LR ER A B
R K IR YT S0k

—. X#EeER

DL B " “SCN10A” R K 2K A,
X LA B8 PR (R A DG SCHEA TR R AE W BR 245
ik B 2 (PubMed ). AR B 2% KR ( GeenMedical ),
CNKI., 75 miiRes 6. 4835 b SeRH
FEHE I, WEEIT TR R E ) SCNTOA FHSEAY.L
JEEIR 1) SCRR AL

# R

—. —f IST 4% SCN10A EFERTE LA
KRB

L EVR. R sk

BILYE, 122, HEZE 3G k%, Tk
ZHEREE A S HER, BRI 2 FR8T
2021 42 H 5 HABE, EERINEZLE S H
MR, WEZ IR S, KBS T % .
BILFREZW, BaifitERi2 (RE5EH 60 m B2
J 100 m 5 H, ARESEAL 800 m K1), HHiG3)
ANZBR, BeAHAAE . SMGE LR OB
i (0 120~130 K /43 )o T B ILAL % .
WhEE . MAHIAT “E O s, BJLHAL .
MEE, AMEAC . SMEEEA TER I s . AR R A
A RAE AR, KRR NI AT o R 128 YR /43,
RS, DEA T, MBS XK E &4
Jili . JE R e 28 R G AT AR WL SR

2. Ll = R Ak A

M. R, ZEH AW S5, W6, o5
AE. B YRR, PEAE T, BEIMCE L. WLES O
i (I+T ). N- Sfigh kAT . HORIRDIBE . ESR.

CRP. RF., 1 O. ¥ 5 BR 1 B8 S 4% B % 2 6 B
( ADNaseB ). IM4HMEIEA . EB J#E DNA i (4
I+ I3 ). PPV A BEEERRET . BUEhsK il $2Euer:
BpuJE (ENA) Fii 11 30, JRAE S5 A MR LEF
FUAE A UL BH 8 53

2021 2 5 HobHEE: WL (O
K 120~130 K /43 ). 2021 4E2 A 8 H 24 h sh&.0
HLE (24 h ORTRIE I BERGHE IR 45 R ) . DF MO
BEHEHOH., M OB, DSt
DERE, WILODEAST, OFER54~173 1K/ 41
(“F-34 88 K /41 ), OEFRTE 100 K /43 VA b5 &
B 22.7%; @5 MO, DR 56~173 1K /475
(8] DL MV3 [ MV5 P f51E . AU AR ek Ar, R HE
BRAEAE DA s i Bk O BT RE, D E R
56~89 YK /41r; DMV UL T P51 E . M X 26 h
DB 042, DEEE G2 SE (R ), DlE
AR Bk CT 14 Wi f% (CTA), O HE MRIE4H +
He5E + O NE T RERS A A UL SR o

3. HEBEE R

2021 4F3 H 20 H &4 w737 OA
YR B 52k R A (YLl
L ODERFEAE ) BRI DCRI B . AT REBURE I
RAML I o QARG & BLAZ K #4577 SCN10A %
CACNAIS FEFSAFE 1 AR SCRIIZRAE, WA 1,
52K 7 LA 32 PR 58 AR A7y — AR 38 7 A [ )
FERAE, W 1, FigErhHADELE IST B E B
FRESTRF R Z I EEN, ZHE BRE
REE LA 2,

4. BT &S

BILBZ W R IST, 697 BT BERNLRN . A2
RICIT ORI (FRYET) ). v w1 iR
W (H%T ) BEFRONSE. &6 R RIURER
E, —MBAEMAE, AW A T B,
Be)m BB 2 2022 4E 2 A, AW AT,

Fz1 —BIIST 4 SCN10A EEARTEILLINEFERANFLER

B ¥4 cDNA/

HUW AR

TE AR M

Yu N3 a Mo Ik 327 A . Y02
RN VISRV N ALY Ok PN K KB Fat (ACMG) I R S BRI
SCN10A chr3: NM_006514.2 0.00004 ZeA K OAD  BIURM FIGRME R AETER R S A E
38770094 ¢.2579T>C (gnomAD ) 4% 2 % (OMIM #615551)
(p.Val860Ala)  rs781073957 Brugada Z551iF 1 74
CACNAIS chrl: NM_000069.2 0.00003 Zef AEOAD EOUKRB EMESEA G 5 A
201042769 ¢.2065G>A (gnomAD) A ( OMIM #601887 ) 4
(p.Gly689Ser)  rs753313121

TE:  ZHAENARAS Human GRCH37/hgl9; AD B (R BAEISHE s ACMG R E B it S AL 4 o2



2022 4E.9 45 53 %5 9 B

HEE 693

1.SCN10A %t [ (hg19)chr3:38770094: NM_006514.2:¢.2579T>C:pVal860Ala (ZHEZER)

< i * < s 8

A

m & v

&/WMM

Mm/v WA

2.CACNALS £ lﬂ(hg19)chr1:201o42769:NM_

A i

F"_

69.2:¢.2065G>A: p Gly6895er (%Aﬁﬁ)

M\MN\

E 1

H__lo
FE

BH 2

T @ ULk, B IURIER; OURIE

FchE;s CHARRIER B, WU MAciEs
B2 —%IIST 4 SCN10A EFE =T E LR R EiE

@ []

Z. X ERE
ﬁiim,AW%ﬂsﬁammA%lm%@
JIEEG ) SCik, 340 A i AR BRI Oy T B SR Al A o
$& % SCN10A P 5.0 G T R G U Re M2 Fhue
%ﬁQQM%,E¢@%u%%m Brugada 2545
LD S e, RRERLGIURAE, WL 2L %
ﬁﬁ%ﬂﬁ%%ﬁ%ﬁﬁo

—15 IST 2 SCN10A EF =T & )LinEE F R 5 — RN FIGIELE

o

2O Bl A R X 25 A ) 1 B sl B A B
N IEH RN, Al 2R RS, mmﬁm
HURBR DI RE T HE . #0122 B, (R 2
%@%j%@%\MMﬁm\ﬁmﬁbﬁﬁﬁu
FRmet, EHERR AR BRPER N E (83, EES)
ol 2 T O IR 4 % 5 RS (R 2 0 Bhad A, I8
B —FhSEVE O sl AR IST, HT 1979 44511
KAwss, & LA 8 BT sh i 5 4 BRE SRR AH AT 1)
ORI MR R A I R RE IR, R BRI, AT RRLk
BHEEHAF . ISTIRRERMEER R, REAR
—, ARICAOEE. PRI RME, k. SKEHEE
FWR, A 2 st s b IST B #
BEURE RSO > 100 K /43 (24 h SFH0HK >
90 WK /oy HIER &GN ), HAEE O, AR
() KRR 1.2% . 1ST (14 KR AL i A 56 2 B B
R REJE A AESE 4 F AR . B IR R
JEL R BK T BI S AT  AZ AR

A5 B LHERR T A= B G R 2 Bl R R O
Wk &5 R A SO shad . A B S Y
45 B WLOR 2K A SCN10A B2 CACNAILS 2 42

Fz 2 5 SCN10A EFEH KO AFGRR XAt R
¥4 —fE#H e A PR 55 SCNTOA 3 K AR 5% A .0 IE B2
1 Ex;‘;lﬁ; sl P85 . Brugada ZE G 1ESF
2 Macri V1 O P8ISO 1A
s
3 Delaney JT ™ vaiﬁfﬁ LGRS O S SRR L S5
4 W e 4 ] ' DS Brugada LA 1iF 5
5 S ! LR D BEJE LD UGS




694 HEE

2022 429 A4 53 355 oy

GRARFEN, HATAR W TIX 2 MR 5 IST X R
(HiRE

SCNI10A % H £ F A 28 4L {8 {4 3P21-22 X
B, SCN10A K& R 4t 1 £ 1 7= 9 4 vl R 1195
T Nav1.8 W18 TN AENE o WEANY, JLPH A28 n]
AE5 R H A5 ol D Al & A= AR R, A5 W98 I 5
SCN10A E:K 4% Navl.8 760 LR M AL 28
AU A FIA, Navl.8 @ T IKEZR (TTX) A
RO AN I, FLAT SR IR A0 O U R
W £ 24 A T kg A o 2 0 sh A v Bk 54 1k
DA EZ BB EECEEH, = 5%mEMmd
TR AR A B 5T /R SCN10A FE K 5.0 E L
FRGEVIREMZFOERFE B UM, Kb
L 5B E) . Brugada £5 A fE4F, [F A6 5 k0 IE
FEA ANl T g i S R A 56, HLAR SCNT0A/
Nav1.8 760 2% 8 i A AE FBLHI DL S AE O LA fE
B A A A AT AL i AR PG, (EA
W92 A}y SCN10A/Nav1.8 ¥ A5 7 B M Lo R 2R
WO KU VR AR T BT, Bl
I R L 1 JC BB 367 ik il el ST s, ffH
2514 B ZIRBW A, A F e, B H
5 YIR T ORI B T A A7 A S0 T i
JPR, R RURARR, HRarBEFm T 2K
THAL, TRl I KORE 19 & AR Ze IR 22 T,
W) S YR I 5T 4 S 0 BEL B R 3 T T LA fif
Nav1.8 i 16, M dil.Co 5 @i sh i & 4=, A
IEHFFE & X TA7AE SCNT0A JER 28 A8l A
H AT DA R B3 1 BE A R, R 2 g
BGUFTY, ARG SCN10A LR AR AT 10 B
JiEHh (1s781073957, ExAC 0.01% ), N &K RAE,
CL 9 ClinVar Z08 PSSR, (HIX 28 28 7E SCN10A
B DRAH DG g TC A Rl Hlm IR A
AW, SCN10A HePH 2878 Sy i Y o (K it M35t A%,
A 8L AL AR 448 SCN10A 848 3L A
H¥ASE O R, %8 SCN10A JE[H %
55 IST ATREAH DG, XELAEN IST MYRYT S ftpn a
B BT,

CACNAILS FERH A F AN ik 1¢32.1 K3k,
S B HL R T 5 5 W 3 (Cavl.l) al WHL(7, %
WA S 2 A4 al WAL R LR, SR 44
gERER (T ~IV ) USRI+t B Sk 4
1H CACNAILS JE R 5848 5 0 1 5 4 5 Jlotk 5 A
K, B R A — B S A A 1B L s AR
A, BERERMRRERR (50) Lzl

IBELIE I BE FHAH B S 1 S , B Ryanodine 3244 1 2875
Ah, CACNALS K& PR 58745 o 2 0 i 30 5l 1
G P2, 5 CACNALS FEH 28754 S P b
AR B FE P BRI 1 R R ST R B P R 1
RIS g A R B R OL B R R R 4% TR A
CACNAIS FEF I AR B w1, HHTA
SEILR A IHRED A TR B, A LAY IST thfg m]
B 2 AN AR N 52 A8 B R VE R 25 51, X A3
P B BFFE RS

ZE EARR, A SCHRE S SCN10A JE [H 2848 8 5
IST A6, XA AlBEN IST WA P 3B % . B
Jrmal, ABATY RS i — LRSI LA S

2 % X M

[1] Oliveira I, Teles H, Seixo F, et al. Sinus tachycardia in the
adolescent: the importance of differential diagnosis. Acta Med
Port, 2019, 32 (7/8) : 545.

(2] SBMSH, W30, gk . ANGE M50 sl BIG IR I2IR PHIT
HERE . HARSITS W S IRYT A, 2022, 36 (2): 210-212.

(3] S, mrbil, B ORE YOS B BT HEE |
D MRS, 2022, 43 (3) : 253-257.

[4] Sheldon R S, Grubb B P 2nd, Olshansky B, et al. 2015 heart
rhythm society expert consensus statement on the diagnosis and
treatment of postural tachycardia syndrome, inappropriate sinus
tachycardia, and vasovagal syncope. Heart Rhythm, 2015, 12
(6): edl-e63.

[5] Shabtaie S A, Witt C M, Asirvatham S J. Natural history and
clinical outcomes of inappropriate sinus tachycardia. J Cardiovasc
Electrophysiol , 2020, 31 (1) : 137-143.

[6] Btzagk, P, Zpku, 45 SCN10A 7O ik
e AR A B OV I . OIS 2%, 2018, 37 (5):
466-468, 481.

[7] MacriV, Brody J A, Arking D E, et al. Common coding variants
in SCN10A are associated with the Nav1.8 late current and
cardiac conduction. Circ Genom Precis Med, 2018, 11 (5):
¢001663.

[8] Delaney J T, Muhammad R, Shi Y, et al. Common SCN10A
variants modulate PR interval and heart rate response during
atrial fibrillation. Europace, 2014, 16 (4):485-490.

[9] BEIBEE . KCNQI. SCN10A FEPH AR S L HEU A B H AR
PHLED . i . ISR, 2017

[10]  ZM, bk, FIfh. SCN10A/Navl.8 5.0 LB C R
BUHIAIE ROFFTIERE . rhee A Z4E, 2021, 49 (3):
283-297.

[11] Xue Y, Chidiac C, Herault Y, et al. Pain behavior in SCN9A
(Navl.7 ) and SCN10A ( Nav1.8) mutant rodent models.
Neurosci Lett, 2021, 753 . 135844.

[12] Olshansky B, Sullivan R M. Inappropriate sinus tachycardia. |
Am Coll Cardiol, 2013, 61 (8): 793-801.



2022 4E.9 45 53 %5 9 B

695

[13]

Chabrier S, Monnier N, Lunardi J. Early onset of hypokalaemic
periodic paralysis caused by a novel mutation of the CACNATS
gene. ] Med Genet, 2008, 45 (10) : 686-688.

Beam T A, Loudermilk E F, Kisor D F. Pharmacogenetics
and pathophysiology of CACNA1S mutations in malignant
hyperthermia. Physiol Genomics, 2017, 49 (2) : 81-87.

Bautistamedina M, Gallardoblanco H, Martinezgarza L,

et al. Association study in Mexican patients with thyrotoxic

hypokalemic periodic paralysis. Biomed Rep, 2020, 13 (4):
24.

(W H . 2022-03-16)
(AR Y. PR






