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Abstract: Sodium taurocholate cotransporting polypeptide (NTCP) deficiency is an inborn error of bile acid
metabolism caused by mutations of SLC10A1 gene. This paper reports the clinical and genetic features of a patient
with this disease. A 3.3-month-old male infant was referred to the hospital with the complaint of jaundiced skin and
sclera over 3 months. Physical examination revealed moderate jaundice of the skin and sclera. The liver was palpable
3.5 cm below the right subcostal margin with a medium texture. Serum biochemistry analysis revealed markedly
elevated bilirubin (predominantly direct bilirubin) and total bile acids (TBA), as well as decreased 25-OH-VitD level.
On pathological analysis of the biopsied liver tissue, hepatocyte ballooning and cholestatic multinucleate giant cells
were noted. The lobular architecture was distorted. Infiltration of inflammatory cells, predominantly lymphocytes, was
seen in the portal tracts. In response to the anti-inflammatory and liver protective drugs as well as fat-soluble vitamins
over 2 months, the bilirubin and transaminases levels were improved markedly while the TBA kept elevated. Because
of persisting hypercholanemia on the follow-up, SLC10A1 gene analysis was performed at his age of 17.2 months. The
child proved to be a homozygote of the reportedly pathogenic variant ¢.800C>T (p. Ser267Phe), while the parents were
both carriers. NTCP deficiency was thus diagnosed. The infant was followed up until 34.3 months old. He developed
well in terms of the anthropometric indices and neurobehavioral milestones. The jaundice disappeared completely.
The liver size, texture and function indices all recovered. However, the hypercholanemia persisted, and the long-term
outcome needs to be observed. [Chin J Contemp Pediatr, 2018, 20(4): 279-284]
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Bl A= i IH iR L5 32 Z2 K (sodium taurocholate 3 ARABE. BAELIES 4 IR B8R ik S ILRK
cotransporting polypeptide, NTCP ) [ [ 95 /2 7 T ¥4y, WM BE 7 WG, B2 ko e
Yu i K 14q24.2 19 SLCI0AT 3 X 728 5 51 42 Y 5 B, MBS EEE TN, 2 HiddimA i (O
AL BB 3 R AR 05 . SLC10AT 3 K - 1994 4F th R 1) RFEM . RO E TR, DEGIH
Hagenbuch 25 7i e, HM) NTCP EAMINEED A RTHE N E; BB A R B/, R I
RLAIEABIGE 2, SLC10AT JEFEM A 5 MM+, SR LI -6- BRRR I SRS PEIE R s W
S 4K 23 kb, NTCP i 349 DNESERRALL, 43 FH RIS T o L A0 2 ok 1 R Tk 3k PR A 00 A %
TR 38 kD, E—FEATFAMIEMBE s ISR BRI RGIT AMIEAS & DA i 50
EA, 2Z5MNRBFESWEZEEME, " EESHOHROR IR BRERI. 2.5 JRET
I3 FF S A AR ER R B4 M B A + I + ISR, &P, 6

HAR SLCI0AT JEH g 7 pE 247, NTCP (Y] SN B ek @K, SUMEIRZEA A, JHIE RS
RE B 29T, (B4 6 NTCP BRI AIRE IR 206, R K. RWHFE s, w7 agT
AR, BRI EANSCER S R, W 4 pER B, IR . IR s A P AT DD e B
oy ENCSCER 1R, s 2 B M XUENTCP SRR AEE S I S A S T T
SRS S0 A 1 AR P v T R I S 58 R A LBV A, IFPIIRAE R v b s PTG AR
SR, AT AT AR AN B A JH- 240 B SCBRAEAS 2 L PN I DR AR, TR] 5 9 L2 4
XHImRR A A RS AR R, WRrdst  RRE, HFNEERAEANE. TR, mieE
ZWYIN TR ACHGE SR RAMES — BB SR, SR P, B S SR RN,
W2 — NTCP SREAE BT, MiZmrigiaiefdt Sl 23R02 . BILARBLCE, K.

2%, T —M, BEARAT, ANTMFE, R/MEIEHR, (&
HIERKIEH .

1 #BREFE BILRHE 3RS 2™, WAk 35 A, AR
Syl AR 255 kg Gl TR L) . B

1.1 wmBINE K48 em, HAMICEE L. AR, ARIRES

BFE, B, 3340H, WABRBEIKMARSET: 05 SIS 1 AL gem sl

bR (Z%5H) RAAE

2.1 22 23 28 3.1 33*% 34 37 39 42 44 46 49 51 53 55 7.0 9.8 12.7 23.1 343
ALT(5~40 U/L) 145 96 99 298 874 843 400 372 451 319 235 248 151 132 136 208 87 41 27 20 15
AST(5~40 U/L) 209 137 136 248 917 1295 646 631 701 898 926 683 417 379 454 394 140 53 50 50 43
GGT(8~50 U/L) 126 - - 126 61 69 58 61 54 55 61 66 75 82 8 71 45 31 14 15 14
ALP (20~500 U/L) 755 752 835 554 703 1435 1032 940 769 688 557 515 430 424 397 368 497 399 460 301 306
TBA(0~10 pmol/L) 105 - 128 133 212 172 153 162 154 158 242 192 342 254 277 244 194 108 32 165 159
Thil(5.1~23 pmol/L ) 148 - 128 126 203 257 205 216 218 249 224 185 140 127 104 72 13 5 S5 3 5
Dbil(0.6~6.8 pmol/L ) 113 - 105 100 170 192 159 166 168 183 174 145 111 102 83 59 9 2 3 1 2
Ibil(1.7~17 pmol/L) 349 - 33 263 33.1 649 46 49.7 50.1 66.4 50.4 40.5 29 25.1 209 135 47 33 19 3.1 32
TP(65~85 g/L) 524 - - 646 54 649 588 65 64.1 70.4 63.3 66.7 71.8 74.2 71.2 61.8 61.5 65.9 67.3 62.6 71.5
ALB(40~55 ¢/L) 419 - - 429394 233 199 22 21.2 222 19.7 20.7 23.5 23.8 22.5 42.5 44.3 43.1 47.8 47.2 44.7
GLB(20~40 g/L) 105 - - 21.7 14.6 41.6 389 43 429482 43.6 46 483 50.4 48.7 19.3 17.2 22.8 19.5 15.4 26.8
25-OH-VitD(30~100 ng/mL) - - - - - 92 41 51 4 51 54 66 65 7 574974 773 112 68.5 2.5 52.7

Vi O RIRBEEISIMER . - FoRRM . [ALT] WRREIEARORE; [AST] A RMEIELR R [COT]y- BHERFEANS; [ALP] it
W AR s [TBA] ST AR [Thil] SIBZLZ; [Dbil] 45 & L0 3R [hil] 45 A LR, [TP] A & M5 [ALB] H & M5 [GLB] 3K & 1
[25-0H-VitD]25-OH- $iHEE D,
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TR M K A, K # 62kg (-12SD) , B K
60 cm (-1.5SD) , kMl 39 em (-1.6SD) . fiii,
R, REIEHR, BFRHE, 28K EIUE
FERYY, TR R, I A A S, Sk
fili U R W IE o B X, 292 emx 2 ems W
I 5 ¥, R P R R ST, SR,
A SRR o IR, A B EERT L —TFoR
JEIR, AR 3.5 em. b rp &, BT A fi A o
B VURCTCMTIE o HERE | R HR R 4 A PR S5
A5, AR, SERAE AR, HT &oME
FEAS IO o WEBMRGA . o, PR FEWHLENR; &
b (R 1) REEEIHa R TR, SRR
PRI MG 25-OH-VitD B4 ITF280ids (- );
M§BE . 454, HIV SURSBIBIM: . JFIERED) &2
(ULE 1) « HFANAREREEAS, ZE QS I,
AR LIRS, /NS5 RREIR, L ACIRIR
B, L X RN, SLC25A13 LK mfi %8
AT R AT F] ¢.851_854del4 . c.1638_1660dup .
IVS6+5G>A Fll IVS16ins3kh %5 4 75 F5 AR ER R AR
SR A AR 1

1 FFEEALRERE (FARR - e, MO
x 400 ) Ac TV R FBOAE AN . LA LAy £ (o

BEFELITE) o MFMRIRIREL, T EREE (Ll
KR ) o B: ZRENES I (LIPS ), HART L
ORIUR (IR EAFLIHE) .

1.2 SLC10A1 E[A Sanger fliFF

H Blood DNA Minikit i77] & ( Simgen 23 A,
e ) PR EUE LSS RERE R 240 DNA, RITER A
fiff 4% =X S N ( polymerase chain reaction, PCR ) X
SLATOAT J& A (9 5 A~ &bt T K H AU 32 7 51 0k 47
P, PG W ARYE SLC10A1 JE N F 8, iz
Premier5.0 £ fF3eit ( _LifgSr IEAEPE AL FRAF]
H) o PCR RUVAA R KR 4005 2% 30k
PCR F*W14: 2% SHUIRHEEERC Bk 7088, B i 470
VIR AR & (Qiagen ) MBH I, K4l
LR PCR =Wy bATi i (et 15 5 A IR
5] ) o W Chromas BN 45 547507
IR DNAMAN #0415 SLC10AT B 41575 751
HEAT X
1.3 REHmEARN - REEFEKESSES
i

KRG W5 R0 - BRI R B R E 2
A P (polymerase chain reaction restriction fragment
length polymorphism, PCR-RFLP ) 5% HiE SLC10A1
FEPRAL, HR 2 2% SCHk ™. PCR IE ) 13 6]
19 C L SLAE AW BRARA R A F S 7
B J& 5'-CCAGTTCCCTCTGAGTGTATGTG-3" il
5-GCAGGCTCAGGTCTAATATTGG-3', "4 I i fA
2O S A S 2% 3k ™ WY AR & . PCR
P HEF=EH) 10 ul, K A ZE K 18 ul, 10 x Buffer
B 2ul, Hph I/ 1pL, JBA&B0J5 37 CHKE
2ho BEVIE W4 3% BRNRWEEERS R IK 73 85, il
FHEEBEARASOIEE H 1 2541
1.4 £=ERANRF

Ju HE BR ATP8BI. ABCBI1. VPS33B,
AMACR. HSD17B4 45 & 50 F 52 mi i1 71 g 1C
Y B 28 A Bt — 2P R AR R LER Bk I, 4K
DNA, #lifb75 55 50 DNA SO E 743k H 24
WP 43 B RN A IEEPRIRHHA R AR 5522 RIAS I ) .
X e 7 A A D R S ek L g 50% rAR
HIFH, ff Q20 fHik 93.33%, VIHIERTE. fi
HEAT B P 90 A 45 B 5o, FRR BOg B IR e
HAS PR A8 S 44 R I NIk R 21 8 S pp 2

( http://www.hgvs.org, HGVS ) fi#4ik, TREXS

2% Ensemble ZH5% ( http://www.ensembl.org ) .
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1.5 SEXTREFRENEDEEFETN A5 AR B Bt A B2 D et v KR8 LA BN
i 58 A% 1) B9 M 8 3 PolyPhen-2 (hitp:/ 15 Fl .

genetics.bwh.harvard.edu/pph2/ ) . MutationTaster

( http://mutationtaster.org/MutationTaster/index.html ) 2 #HR

F1 SIFT Chttp://sift.jevi.org/ ) 3 B 4K A 2F 47

X5 A s B R AT ISP 23 #r . A SLCI0AL 21 EEFAHER

HE D] G i 2 11 0 LR 2 1 M Ensemb 1 204 %2 3k SLCI10A1 % [ Sanger Il 77 (181 2) & 3 &L

B, 2% Jf] Ensembl BLAST/BLAT #% {4 ( http://asia. H ¢.800C>T ( p-Ser267Phe ) RS T, HA

ensembl.org/Multi/Tools/Blast?db=core ) 5 H: Al 4 Fit BRI AR S B o

[ IR R P 81 HEA T XS

CTCTGTTTCA CTCTGTTCCA CTCTGTTCCA

¢.800C>T ¢.800C>T ¢.800C>T

WIN Lo | BfoE

B2 ZJLEEIE SLC10A1 EE Sanger MEFEE  #JLHK ¢.800CST (p.Ser267Phe ) S M4liS T, HACK:Y
ZAE SR . A S SNk R

& H Hph T Bl P UTEEXT PCR F%Lﬁ% P LK ¢.800C>T( p.Ser267Phe )28 S 4145 T,
Yl, WEUIr=Y12: 3% BN HEEEIS H Uk o3 25 - g% HACHE Ry A — 28 S i & . UK 3,
FREHT , AR 74T 164 bp F165 bp Bﬁ/\%ﬁ%m,

Marker +

3 HJLEHEARLE SLC10A1 #E PCR-RFLP ST Ek  #JLH c.800C>T(p.Ser267Phe) 8 F 14l 4T,
HAL BRI s S

SIERAM TR EZI I PRSI TE R, AR HACEIRFE IR IR R A . wife

50 PR EORIE R AR A L BOS . SBET i SIS A BULIG R SR = RIAMAF, W
SRS AEEUEPEAE S, BUAR SLCOIBT R 1 2. dE— X 3 4 L %78 K ] PolyPhen-2 |

/l\jT:x Z74%, AKRIDI H1 CFTR %5 [H A& i 3 58 MutationTaster F1 SIFT #4747 Bops e, Hrp
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AKRIDI1 A Y ¢.797G>A (p.R266Q ) 4857 5 =4
BRA 1 T 285 3R 43 00 DAy i) BE SO . B0 FI S ) R
FIBTUIRE , A HERB R e RAE N TR G i 2 1Y,
FEERI IR AR B, ARG MRS PEYEE
E VAR RGE AN 5 W= EN | R PSR 7

IEH S BFRAL, M0 y- AR KA AR, 5
A BILBI I R A A AL R BURFEAST 5 oAy 2 N4
SCAR S BTN 45 SR 2 DGO P HLAR 567 w2
FEMRARAT

x2 2EFANFEZAPETBRAHEXERNETREE

M g AR A SV R FeH WAL A

AKRIDI  7¢33 X c. 674 G>A(p.S225N) SERMER TR 53 R 2 7 AR Fe)
¢.797 G>A(p.R266Q)*

CFTR 7q31.2 ik L ¢.1251C>A(p.N417K) SERMERUM AT A R AR dtas

PePELT Al AR A

TR e AR M 2T 2 AL — A

(NS e MR TE e/ AD A

A )L J AR, 1 = A

FER PRI R AD A

SLCO1B1 12p12.1 T ¢.1877T>A(p.L626X) T AT K IfiLATE DR ~5

TE: [AD] W R OIR RIS [AR] WA ORRIMERE; [DR] BEER RS L -] AR« FoRClul.

22 BRENELERE

PGB L . IHREI L LR ERA, &
Wi A ARV IR BURE, 453 P20, TREIRIK
JeABT R KA. #h AR R A R AEIRYT,
A A LT 2R S5 B WK &2 TR R, {3 TBA K P-4k
SLYE R KO, 1B NTCP Bfass, T 172 A1k
B 17 SLCI0AT JEF 735 L2 . B2 )5 R T4+
BRiGIT. HRTE LM £ 343 i, (K 13ke
(-13SD) . k[ 48 cm (-13SD) . HK 91 cm
(-2SD), ®ARFIEHR, FIEMR, IR/,
T AFDIREY G IR, IR RRm (£ 1)

NTCP e 5 58 L1 BARFAE Ay il 3 SRR fd
ERrE T, S AR PR AR
AT, W BAEEEILOILH R A L e
SRR R R B, AR B L S R O AT e
BOH (AR RTHE ) o IR & AT
WERP G, HFRER I R B 2 E A, &0
2010 P IR TR, DRI P L T AR 32 T K
o FBILAE B R A HERR T IR RE ;WA
EER T 5 % I AR 2 T ARG 0 R 356 1R i 5 A5 D0 o &
PLSH; HFRIGEE . MG . 454 . HIV HUARIFAYE,

N S HF X S AR e 5 S A AR YT IR R B2k L
SR ) BE T EHEBR B E MR AL VR R, {H Sanger
WX SLC25A13 [ 4 i 98 A8 6 i B4 7 A
KREBOREA, RN ILF5AFRRE G ; 1R
LR Z e BRBEFE . B 07 15 4 Al IRy DR AR 1 PR
FHL, = AR ER IAE 5 At T D) REFE bR i AR fb
POR[E, kS04 5 5 NTCP B I% AR iE e 3
L, SLC10AT 3 R 28 540 M % B0 HB Lk B4R
U B PR AR S ¢.800C>T (p.Ser267Phe ) 4
G F, H Ak DAL A R 3 e IR R AR
FISCFERAFAEAE S, T2 NTCP SRFEH .

JHF I 5 JRL 2 32 2 Pl 57~ T 200 M 5600 88 1)
BN AE SR M s B 5 s RN
1 12 A A YL B 7 %42 2 Ik (organic anion
transporting polypeptides, OATPs ) J&— 4~ % £ ff
BB EHR R, Hrh OATP1B1 1 1B3 P>
B DA S AR S SR AR I AN S e, =
TSR AR 2%, RHR H R R, [FiEt
WA RR T ER R BT RE 1, AR M % iz B o R
N SLC10AT [ 4 5 (9 NTCP,  EZOR 455 T
i M ML B 32 B IF A0 . H T SLC10AT 3% R 28
A%, NTCP 597 £ 5 R B AR AR P BE R H
DIREZ A0, SO e R TR W Tk, 4kinE
OATP1B1/1B3 LAE M A My 2% 1z A4 i,
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—JFHNE T OATP1B1/1B3 #5:HUIH H- iR it 7 4,
53— 5 T e e PR LR U LT R T RE, M
SHARL R BN R T

H A E 438 i NTCP Bk [ i 58 & 47 25-0H-
VitD BRI o Vaz 25 JR3E A9 15 1 )L NTCP
Bk B4 95 8 3 A7 7E 25-OH-VitD F %, Liu 28 7 4
iE Y 8 5] SLC10AT 3 [H p.Ser267Phe 4 & - 258 78
B B A AE 25-0H-ViD BEAI%, Jf HHERR T HpiE
P I 5 RS 14 B WSO RS LR, AR ol s L7 2R L
1] 25-OH-VitD LMK, NTCP Hit [ 5 H & 25-0H-
VitD [ AT RE-S5 738 PO AR Rk A/ s A
SEURE B MR A AR VA M2 A= ZR O G

NTCP Sk B F v S #1067 FB, &K
$ v R ILAEE (7438 B2 1 1 NS 48 . {H NTCP i
B AZE A IR R T o 32, T I3 b 45 A IRy
PR (A E PR AR Tl s AR T Bk, AR
P IR I 2 S T R A B, v T 2B SR

M2, ARWESE E R R HE T NTCP B b 9 &
JUAFAE R I BURE Ao LA o AR SCHRULARE
Sk R R A 2 R, 7R B LR EA
5 S AU R YR FEURE (I AR 2B AR B 2 A
SLC10A1 FE YA E 4 AR 5 p.Ser267Phe 415 F .
ARFGEHE— 2 F 5 T % NTCP Bl L2 BUERE
AR, X Tz 2 B gy B —E NS %
XIS
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