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(HZE] Hiy ST s X 53 41 UGTLIAL B[ 2848 i 801 56 Kotk = IR LT K i (Gilbert ZEG1E . Crigler —
Najjar ZEGAF) BIIG PRIFAE L UGTIAL JEF 8 A8 R i o Jiik 3EIC 2017 4F 1 7 5 2022 4F 12 A M BT JLE =
B 4k L 53 1] Gilbert Z244F (GS 40 ). Crigler — Najjar 11 #1254 4F (CN-2 20) 5 LA RECHE . UGTIAL &
AR LE R, [ AT BOLBYIR RARAE . Sl AR Ar 5 AL N 280, &5 DR EREILYE 2 bk
JRE S, CN2 oL PE LBtk GS & . FFIERS 1, CN-2 41 TBil. IDB /KP4 GS A&, 2R H ST
R N(P<0.05), GSAFNEAHIES , CN-2 4f 3 BEETFIMEWA S, MRS, MRS, Mt
IR, Mg, FRIBEREETE, CSARHELEED AL, CN2 AFHEHER A, DZ ALK E
TR 2 HBILIAEE OIS T 5, (B CN-2 8 GSHEWME R . 1A RE D, RAEFRRSNAR
HEAE S SAMNE T B c.1456T>G(32 f], 60.37%), KK ¢.1091C>T(14 4], 26.42%). 154N 5 F ¢.211G>A
(61, 11.32%) Flc.1198A>C(4 B, 7.55%)c c.1456T>G i 5 A5 7E GS LU A1 CN-2 40 B4R #4351 R 69.23% Al
57.5%(9 A1 23 f]), 2 #HH] 2 F G2 L (P>0.05), 24T, HREABHREFTIN ¢.1091C>T(4 ] F1
10 ), 2 HEZER LI FESL(P>0.05). UGTIAL ZEHNBAMGERE 1, 3, 4 7F GS 41H CN-2 4Rl A 4 2 25 7 34
AGIT#E L (P<0.05) o UGTIAL JEH K 4 Fh EZ AL, AMEMFAFR KGR, ZRIEHKITFEL(P>
0.05), &5 GS 4Uf CN-2 HYEATFIE RS . HFM RGEMIGIKREIAAEART, UGTIAL I H S AR f i 1 &
HFE 5 SAMNE T B c.1456T>G,

[X$EF] Gilbert i/ 1E; Crigler-Najjar ZEA1iF; 1L BHLZE; UGT1AL; JEFE A

[(FESFES] R72 [XEiREFRRL] A [XEHS] 2095 -610X(2024)05 - 0136 — 08

Clinical Characteristics and Polymorphism of
UGT1A1 Gene in 53 Cases of Congenital
Hyperbilirubinemia in Yunnan
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[ Abstract] Objective  To investigate the clinical characteristics of 53 cases of congenital hyperbiliru—
binemia (Gilbert syndrome, Crigler—Najjar syndrome) caused by UGTIA1 gene mutation in Yunnan Province and
the characteristics of UGT1Al gene mutation. Methods 53 cases were selected from the Department of
Gastroenterology of Kunming Children’ s Hospital from January 2017 to December 2022 and divided into Gilbert
syndrome (GS) group and Crigler—Najjar—2 (GN-2)group. The clinical data and genetic test results of children with
type I1 syndrome (CN-2 group)and the clinical manifestations, laboratory test results and gene polymorphisms of

the children were retrospectively analyzed. Results ~ Children from the ethnic minority had the higher incidence in
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both groups. The proportion of females in CN-2 group was higher than that in GS group. In terms of liver system,
the levels of TBil and IDB in CN-2 group were higher than those in GS group, with statistical significance (all Pvalues <
0.05) . The liver structure in GS group was normal, while 3 patients in CN-2 group had the abnormal liver and
biliary structure. In the extra—hepatic system, there were no abnormalities in blood system and glucose metabolism,
abnormal blood lipids and thyroid function metabolism, vitamin D deficiency in GS group, vitamin A and D
deficiency and vitamin E decreased in CN-2group. There were cardiac structural abnormalities in both groups, but
the incidence of CN-2 group was higher than that of GS group. Among all the patients, the mutation frequency of
¢.1456T>G in exon 5 was the highest (32 cases, 60.37%), followed by ¢.1091C>T (14 cases, 60.37%). Exon 1,
C211g>A (6 cases, 11.32%), and C.1198a >C (4 cases, 7.55%). The frequency of ¢.1456T>G mutation in GS
group and CN-2 group was 69.23% and 57.5%( 9 and 23 cases), respectively, and there was no significant
difference between the two groups ( P> 0.05). Among the two groups, the second most frequent mutation was
¢.1091C>T (4 cases and 10 cases), and there was no statistical significance between the two groups (P> 0.05).The
frequencies of UGT1A1 haplotypes 1. 3 and 4 were statistically significant between GS group and CN-2 group (P <

0.05). There is no significant difference in gender and ethnic groups among the four major mutation forms of UGT1A1

(P> 0.05). Conclusion

The clinical manifestations of the liver system and extrahepatic system are different

between GS group and CN-2 group. The highest mutation frequency of UGT 1A1 gene is ¢.1456T>G in exon 5.

[ Key words] Gilbert syndrome; Crigler—Najjar syndrome; Serum total bilirubin; Uridine diphosphate

glucuronuronic transferase 1A1; Genotype

Je Rk AL A A2 1 28 BE PR 5878 i B
W VEIR L R A AT e, 2G40, &
A Gilbert ZEA1IE (gilbert syndrome, GS), Crigler—
Najjar & & 1 ( crigler—Najjar syndrome, CNS) .
Dubin—Johnson Z& & fiF . Rotor ZE & 1F o 4 Fi ¥ %5
Y FER 28485 [, Hi Gilbert ZE&1iE . Crigler—
Najjar £ A AiF RHZT 28 JR 1 B R 4 40 W S PR s 7%
B 1A1(UGTIAD ZEN AL G . UGTIAT H K
T2 R R MW L e RS g, FENTE
LG A AL (IBIDFEUGT AL BHEAL T 55 %5 b
BERRZE G, RSB LR (DBil ). UGTIALJE
DRI 2 745 AT S S A 3 P A e 2, 1Bl ARG ik
¥ Ae oy DBl EAR N B R . R B, R E
UGTIATL % PEK SBR[, ALK UGTIAT A
G 7AR 5| S 1 S KM I AT 3 M e 4k 3 R, AP
Gilbert syndrome | Crigler—Najar Z&&1iE T 1 (CN-T)
MCCN-TD) B 3 g GS A Ham i, #L
K 5% ~ 10%.

FERTIE YN I (|REN IEAR 9 & A i B S EI DN
GS | CN-2 JEZ AL, (Hl TRZAZ ALK 2 3850
MZ5G, P2 REAE 2 AR Z AR b 45K
PR MEHLLER IR EARME BT X X 2 Fpk
T AR SR 2 B A X 53 1) e K e
ZLRMAERIL, 7r GS AR CN-2 41, X 2 418 )L
(Il R AR 5L UGTIAT PR H UL 52 A8 7 i iR A7
TS, R B 5l R SR PR AE e

1 #RERE

1.1 HRIZH

Wedk 2017 4E 1 H & 2022 4 12 Atz TR W
7 L2 B2 B v AL N B 53 401 58 Rt v IE 2T 2% 1M
BIL, BRSSP R
1.2 WMEIER

FTAG AT UGTIAT B2, WedE i
WRLP A AN . MLl . AP RE SRS %
i 25 S g s, PR R EATIE RS B 0 R
IEC M A 25 R (1) X2 HIRREERE, 1
BMO2OMEBEHRMEMNERS . FIESN R G0 X 51
(2) W BE2 2 B LI UGTIATL HE R 578 57 5 1 K6 )
gL, IR AR JE R R A A il Ol 5 (3) %
UGTIAI FEH ) 4 Fh 32248 S R HEAT LD FRASHL 4y
Briv#e; (4)dEfT UGTIAL N %78 5 9 Rk A
ZLR MAE AR DCE 4T (5) 0 #T UGTIAT BEH 2%
S S RILER . RIENER,
1.3 ®ilAx

MLHFL . FFDIEE . BT e 5 A fbAG I 28
PR AR GER S B Ar e . SRR AR . RAES
WEE AN R I 4 mL K HACHEAG 4P L 4% 2 mL;
(1) EEHRIDNA FEA, Jrik: R Qiagen Fle—
xiGene DNA Kit 775 (2) Mk # SCE, R A
DNA F BLAL 10 DNA A Befk; (3) 7ER Ay
SCEERZ T PCR 4G | G BE ) R By, Pl



138 B BE B K222 4

545 %

FeAZ AR, DT HOAS AS YT 75 00 1 19 B 9 A B
(4) R )5 - AH FHPCR ¥ 34 i i H 19 B, Wi ik
SEHE X AT A BEAT AL RS s (S H
R BEE AT, SRS R NextSeq500 )7
A (Mumina 23 @), PAIE3RASF T AL 5 46 B0 |
PR 5 CASAVA(1.8.2) B4 Ak Ky vl R 51 (14
BT S, HEAYE R REHAT PR,
T FRAGF GEARA o, FEXT S AR AT T,
LRI AT A B IRIRAAL s (6) 48 Tk IR &
FIFH Sanger i 7 2 % 28 28 67 s PR T Y6 IE

ENYIEAE STROR AN DIN f VS Y (s B AR
FAL, H S (2002-03-181-K01)., % J& A1
W, REBNEELFENXRERES, K24
iR I 2 A 36 T A B ] 5 B R )
1.4 SitFEaE

fifi Fi SPSS 26.0 K 4 %F £ 5 1 15 88 3T 43 7 -
J&F IS T 2 TR A E = brifE 22 (xxs)
Fn, 2HBRH (KR ; NIEIESAMNITHE
TERERH Py(Pys, Prg) o, 2 4 HLHBER B AN
K. THECROBER FBIEL(n) . H 5T (%) iR,
2AEEAN R ECR AT x 2 K40 EY Fisher # V1AL
RIERY . P<0.05 HEFHAG¥E .

2 #R

21 wRER
AWFFILWOR 53 BIFFEMASFEIL,

T A . Hd 13618 JLZ K R Gilbert

ZEAME, 40 4 Crigler—Najjar II I (CN-11 ) 25 &

TEB L. GSHh, BB 9 - 4, DK 6 6,
DERIG T B, KRR 2 ~28 d, A 4
L, PRI FE RS CN=2 1K, CN-24, B4
Fefl 19 21, KRWFR 1~8d, HABUE 19 4,
DR 21 ), HopE 3B =L, 2 AL
BRI R R (GS 4 53.8%, CN-24H
52.5%), CN=2Zg P ] bk GS /& (GS 4 30.8%,
CNS-2 40} 52.5%), W 1.
22 FEEFERFMRSZEER

ANABF AT L. FFohae . BeimhRES
AR, UL 2, 4 GS 4R CN=2 2H & LI
g R PEFT A 23 BT . CN-2 41 TBil, IDB 7K 45
GSAHE R, ZRHWASRITFENL(P<0.05), GS
HHEHR B N REY IE R, CN-2 4144 2 ] L
IR0 N 171 S S = ) QO S N oy 1
(D) IR G D71 - 2 2L E B0 9 40
ML . ML AEEm e e % ; (2)1CH
T GS 4A 2 Bl H M =BT, CN-2 414 3 6
Hih=Fe e, 24 AHE . s, ma . H
G AR s bR Y B (B HURIEDIRE: GS
ZHA 30 TSH FF &, CN=2 414 541 T3 TR, 3
B TSH Fh &5 (D NREMHEHEA R CSATYER
A, BEREBZ, H 4140(30.7%) 4k ED KF
S QOIARE ., 2B ERZ); CN-24A 2 4]
e R A KPS (LB AE = | 1 6l5k=),
13 4 (32.5%) 4= =D KV 58 (THIA R 55
BREHRZ), 1044 % EKFE TR (50008
Y. GS LA 3 61(23%) L NESEH 5% (1 191 57 1A]
PRB . 1 B R s . 1 BIOR R LA ). CN-

&1 GSAE CN-2lIRFHXTLL [n(%)/(X+5), n=53]
Tab.1 Comparison of clinical data between GS group and CN-2 group [#(%)/(X*s), n=53]

GOk GS#1(n=13) CN-241(n=40) 1/’ P
RIS (d) 3.00(5.00) 3.00(1.00) —0.240 0.811
fiat (&) 37.33+3.39 39.20+1.37 -1.941 0.074
AR (kg) 2.85+0.68 3.19+0.28 -1.760 0.101
P51

5 9(69.2) 19(47.5)

u© 4(30.8) 21(52.5) 1.859 0173
MRS

BRI SR 7(50.0) 21(50.0)

REL 3(25.0) 4(10.0) 1.780 0.411

RAMSR 3(25.0) 15(40.0)
R

U 6(46.2) 19(47.5)

R R 7(53.8) 21(52.5) 0467 0495
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#2 GSHECNS2 £ URMERK XL [((X£5)/n(%), n=53]

Tab.2 Results of biochemical detection and comparison between GS group and CNS-2 [(X+5)/n(%), n=53]

Bk GS4(n=13) CN-241(n=40) 1z P
ML (g/L) 119.42+18.57 120.53+19.64 -0.173 0.863
WBC(x10%/L) 8.03+2.69 8.37+2.64 —0.408 0.685
C & F (mg/L) 0.50(0) 0.50(0.05) -0.958 0.338
PR LT 40 A 445 X5 (< LO°/L) 0.037(0.049) 0.045(0.042) -1.319 0.187
ALT( U/L) 25.50(69.50) 19.00(27.00) —0.796 0.426
TBil( pmol /L) 61.85+22.09 231.44+88.20 -10.621 <0.001"
IDB( jumol /L) 50.20(46.40) 198.65(124.90) -5.292 <0.001
DB( pmol /L) 8.3(7.5) 9.30(6.3) —0.145 0.885
AKP(pmol /L) 336.00(173.5) 294.50(173.3) -1.044 0.296
TBA(g/L) 11.50(49.2) 10.95(20.6) -0.538 0.591
ALB(g/L) 41.42+3.95 40.54+4.15 0.678 0.501
APTT(S) 41.33+5.79 37.59+8.13 1352 0.184
PT(S) 13.83+2.42 13.26+2.74 0.588 0.560
FIB(g/L) 2.23+0.61 2.25+0.42 -0.107 0.915
SR EE (mmol/L) 3.57+0.94 3.28+0.82 0.880 0.385
i = (mmol/L) 1.04(1.05) 0.63(0.78) -1.666 0.096
IfA# (mmol/L) 4.54+0.58 4.82+0.78 -1.131 0.264
1% (pmol/L) 29.83+9.40 34.96+17.01 —0.944 0.351
F R EE M (ng/mL) 190.02(463.11) 52.24(740.80) —0.643 0.520
T3 (nmol/L) 2.50(0.75) 2.26(0.40) -1.757 0.079
2 T4(pmol/L) 17.54+3.44 20.45+11.32 -0.871 0.388
TSH(mIU/L) 3.82+2.17 3.91+2.42 -0.124 0.902
YA 2 A(pmol/L) 2.05(5.87) 1.78(1.15) —0.415 0.678
47 2 D(nmol/L) 121.16+49.45 90.66+41.53 1.896 0.066
44 EE(umol/L) 30.40+11.75 29.40+7.47 0.245 0.808

E# 9(69.2) 21(30.8)

SH 4(30.8) 19(47.5) LS 029
JHFHEBE

1EH 13(100) 37(90.0)

S 0(0) 3(10.0) R 0.367

"P<0.001,

2HA 19 B (47.5%) O JIE 45 1 S8 COF B L A FA]
10 1], Shk 8 AMA 2 6 bR 3 6. 5P
R FL A A T s bk S8 A 161, Byl b Sl o sh
ik 54 AR 1L B a) B R T h Bk &
2 i)

23 UGTIA1 EEKMER

23.1 53BIEILHIBRE UGTIAT FEAALE
AR 2 21 FB LGS AR AN i 5k PR Y 5 S AR 5 PR Ay
MBAEN, W 3. FErfA AT, KA

R RATE 5 SN T B ¢.1456T>G (32 i,
60.37%), KN ¢.1091C>T(14 i, 26.42%). 1
FAHNEF c211G>A(6 6, 11.32%) . c.1198A>
C(4 B, 7.55%), c.1456T>G 7 5 2825 1E GS 4 Al
CN-2 20 19 55 % 43 53 A 69.23% Fil 57.5%( 9 151 Al
23 %), 2 HMIER LI FEL(P>005), 24
e, LU R AR A A HE R R . 1091C>T (4 1] Al
104]), 24 2R T2 2 X (P> 005,
c.1198ASC 7 AR 2 A o 2 1] . HA SR
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F32HUGTIAT BEREMRBEFBSEMEFMEDSMHEILE [2(%)]

Tab.3 Comparison of genotype and allele frequency distribution of DGTIA1 gene mutation sites between the two groups

(n(%)]
RALL A GS#(n=13) CN-241(n=40) 7 P
¢.1456T>G 9(69.23) 23(57.5) 0.18053 0.6709
¢.1305-229A>C 1(7.69) 0
¢.1198A>C 2(15.38) 2(5) 0.39326 0.5306
¢.1091C>T 4(30.77) 10(25) 0.002287 0.9619
c.686C>A 1(7.69) 0
c.626G>A 1(7.69) 0
c211G>A 1(7.69) 5(12.5) 5.90E-30 1
c.1348C>G 1(7.69) 0
¢.1012C>T 0 1(2.5)
¢.1047delG 0 1(2.5)
¢.1115_1116insC 0 1(2.5)
c.1211T>A 0 1(2.5)
c.1352C>T 0 1(2.5)
c.1447T>G 0 1(2.5)
c.1454 1459delins 0 1(2.5)
TGGTACCAGTCCA
c.1461-1462del 0 1(2.5)
c.1462G>A 0 1(2.5)
¢.1470C>T 0 1(2.5)
c.1471G>A 0 1(2.5)
c.164A>G 0 1(2.5)
¢.527C>T 0 1(2.5)
c.610A>G 0 1(2.5)
c.715C>T 0 1(2.5)
.865-157C>A 0 1(2.5)
€.997-37T>C 0 1(2.5)

AR 1T AN RIS R

CSHPH TUIRTEEGIRERE, 5HI4EM
AL, 1 PIRAE R, CN=2 4 A 22 {4l A
RAZ, 1341, 5 PRI ERAE . R KRR F

fiG RAE N FIRERAE

232 53FBIEIL UGTIATER AFEERT S
Ml 7E 2 B SNPStats #F 47 3% 8 A F 45
(linkage disequilibrium, LD), ID'IFlr>39>0.8, K
5% LD; ID'1>0.8 H r>04, AHEE LD, X UGTIAI
FERIX 4 Fp 2 AR TR PEAT LD A I b, 45
BB IASR AR 53 2 0] I o i A A B 4, O
F4, ESBLARBILT, BIRKT 1% 158
6, EATIEFEM T 12 FPRUEH, UL S;
Hrp BRI 1, 3, 4 4E GS 0 CN=2 ZH Ja] (4t %
ERMAE G FE L (P<0.05). &% i,

x4 UGTIAT1 BEEARRZREH LD 5347
Tab. 4 LD analysis between different variants of UGTIA1

gene
| c.1456T>G c.1198A>C c.1091C>T c.211G>A
D 0.9962 0.9991 0.1845
c.1456T>G
c.1198A>C 0.988 0.0792
c.1091C>T 0.9954
c.211G>a
2
c.1456T>G 0.0404 0.1980 0.0034
c.1198A>C 0.0073 0.0023
c.1091C>T 0.0197
c.211G>a
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Tab.S Haplotype of UGTIA1 gene

HER ¢ 1456T>G  ¢.1198A>C ¢.1091C>T ¢211G>A
1 G A C G
2 T A C G
3 T A T G
4 G A C A
5 T C C G
6 T A C A

RTINS ) 4 Fp FEERAEL, AN
[RI %R, ZR g2 E X (P>0.05), Wik 6~

R 6 AEMSIE UGTIA1 ERTRIMEL (n(%)]
Tab. 6 UGTI1A1 gene variation spectrum of different sex [1n(%) ]

=7

233 UGTIAT EENERX A TBil kFE 53
AR, 12 RS A K HG R Y TBil K-
(Zlog,, 5540), W 1. WE 1w, Hdues
WA 11, 172, 173, 212, 2/3. 2/5. 3/3, 4/4 %}
J7 ) TBil 7K A B 5

3 it
AEPEIE S S IR £ I AE T, UGTIAL

SR FIFEL Y GS FT CNS, 2 —Fh 3 e B K [ IR 15t
VNG, FEARSEAAN R X 2 AL G

e PRI
GAS A, 205 5 (n=23) T (n=25) X-squared P

¢.1456T>G A RI(TT) 13(0.46) 8(0.32)
A FAR(TG) 6(0.21) 4(0.16) 2.1548 0.3405
i B RAR(GG) 9(0.32) 13(0.52)

c.1198A>C P RI(AA) 2(0.85) 25(1.00)
ZREFRARI(AC) 4(0.85) 0(0.00) NA NA
a5 5 RI(CCO) 0(0.00) 0(0.00)

¢.1091C>T PFHERI(CC) 19(0.67) 20(0.80)
AR ZEAERI(CT) 8(0.28) 3(0.12) 2.4698 0.2909
a5 R(TT) 1(0.03) 2(0.08)

c211G>A i FI(GG) 26(0.92) 21(0.84)
A FEAERI(GA) 2(0.92) 0(0.00) 6.3826 0.0411°
G RARI(AA) 0(0.00) 4(0.16)

x7 ARREN UGTIA1 ERATRITE (n(%)]
Tab.7 UGTIALI gene variation spectrum of different ethnic groups [7(%) ]
e Ry
AR A Wm2s) SRRy s P

¢.1456T>G A RI(TT) 14(0.56) 7(0.25)
ZRERAR(TG)  5(0.20) 5(0.17) 6.7305 0.0345"
AiGRAAR(GG)  6(0.24) 16(0.57)

c.1198A>C PHERI(AA) 24(0.96) 25(0.89)
IRERARI(AC)  1(0.04) 3(0.10) NA NA
afi G RI(CC)  0(0.00) 0(0.00)

¢.1091C>T PFHER(CC) 16(0.64) 23(0.82)
ZRERAT(CT)  6(0.24) 5(0.17) 4.1909 0.1230
i G RI(TT)  3(0.12) 0(0.00)

c211G>A A %1(GG) 23(0.92) 24(0.85)
IRERARI(GA)  1(0.04) 1(0.03) 0.8542 0.6524
G RATI(AA)  1(0.04) 3(0.10)
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Fig.1 TBil level corresponding to UGT1A1 gene diplotype

(R, R R A R I 7 W IR e A il
1A1( uridine diphosphate glucuronultransferase 1A1,
UGTIA1) S A B UGT i M 578 4 3t 2% ol 3 3 47 i
&K, FEMAEPAKRERAELS S EMa R, gk
BEARS AR L R MAERS . UGTIAL R H Y
SEE N 2 S YR KR 37 X (2¢37), H14A2KE
b % 2 07 38 5 TR (otPBREM) . 5 MM 1
A TATA S 4, UGTIAL EREA)S, itk
WA TR, HYamd, BB UGT Y
TR g, (AR 2T R AR AR BN — 1Y
BREfig o7, AE N ISEE N AR F R E T, e SR
RAMEE R T 100 ZF. FEARRANFH, 17
AR R AR AN RS R R RIEHLIX
WX GS R NCS £ A B AT R R A, A
W5 T ff B UGT1AL SEH 288 0514, WAESS &
RIHZT 3R AR 85 192 W . IR YT st iL S i e 4t
HES%,

AW 7= IX. 53 il HELS & BIH AT 2 1fn.
SERJL, 0T GS 445 CN-2 AHIREE: & . UGT1AL
FHERAMENES ., B 24801, PR
KRR R, CN=2 LWl GS & AFIER
St J71, CN-241 TBil, IDB /K F-%: GS4l ¥ &,

FEE G L (P<0.05), GSATFHELE
B, CN-2 ARG 5% . ANRG I ,
MR ARG . PR ER, Mg, FCRIRT R
W, GSH YR A, AR EBRZ, FYE
ERDAR, CN2HFTE4AER AL D = K 4E
R EKF TR 2 HBILBEAE O NESSH 8
{H CN=2 #H%5; GS 4H R IR

PUAEF 98 3 i N A, UGTIAIZEH 151 5
R A R I D A NG P i S ol v
p.G7T1R Fl p.Y486D J& T2 H A | wifi [= A v =] A HE

1 IHET 2R LA Y 2 e i DL AR AR S o st 390, 7
ARBEFE R, UGTIAIT 3k PR 58 78 45 R e w3 1) Sk A
165 5457 Y c.1456T>G(32 1], 60.37%),
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