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ABSTRACT Objective To study the correlation between different syndrome types of traditional
Chinese medicine (TCM) and ATP7B gene mutation in hepatolenticular degeneration (HLD ) patients.
Methods According to TCM syndrome typing, 101 HLD patients were classified into intermingled phlegm
and blood stasis syndrome, dampness-heat accumulation syndrome, Pi-Shen yang deficiency syn-
drome, Gan-Shen yin deficiency syndrome, Gan-qi depression syndrome, and other syndrome types.
The ATP7B gene mutation in them were detected by Sanger sequencing method. Their relations were ana-
lyzed. Results Itermingled phlegm and blood stasis syndrome was the most common TCM syndrome
type. The most common mutation exons were 8, 13, and 2. There was no significant difference in the gen-
otype and allele of ATP7B gene among different TCM syndrome types (P >0.05). The gender had no sig-
nificant difference in mutated gene (P >0.05), whereas there were significant differences between TCM
syndrome types and mutant exons (x> =29.57, P <0. 05). ltermingled phlegm and blood stasis syndrome
was positively correlated with exon 2 (P <0.05), and dampness-heat accumulation syndrome was nega-
tively correlated with exon8 and 2 (P <0.05, P <0.01). Conclusion The TCM syndrome types were cor-
related with exon mutations, which could provide objective evidence for syndrome differentiation of TCM
in HLD patients.
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HF SR A% 25 4 ( hepatolenticular degeneration,
HLD) X #x & /K #0 i (Wilson’s disease, WD) , /& H
THUREE ATP7B 57485 |k 1) & e A R B 1k sp 5L ]
LA AR BRG0P b SR BN HEAR S 2R L E
1% fA E (Kayser-Fleischer , K-F ) 3 45 5 k2,
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17.8% (18/101) [BAE TS 2 AR TR R 28 A8 6

N1270S 4

G379C .7

A874V O

PO92L I 2 1

R776L I 4 7
0 10 20 30 40 50

3 RARGIEMRNLEAL S AINE T B oA

Hop 38.9% (7M8) M % 3 M & & £ p.
Gly379Cys , AR c. 135G >T;15.8%
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PPCESS 34 5(14.7) 29(85.3) 5(7.4)  63(92.6)
WANZE 30 1(3.3) 29(96.7) 1(1.7)  59(98.3)
fFEHE 16 0(0.0)  16(100.0) 0(0.0)  32(100.0)
JEHE 10 2(20.0)  8(80.0) 2(10.0)  18(90.0)
JIFACHRZS 1(16.7)  5(83.3) 1(8.4)  11(91.6)
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NG PH 0 5 3 1 1
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5 HLD HrEEuER 5 5 AR b i e B LR 0 JH 43
Mr(#5) A+ 2 SR EL5EREIEA X (OR =
6.021, P <0.05);4Mi T 8 I 2 SN2k
EHMAAE(OR =0.175, P <0.05, OR =0. 146, P <
0.01) . FBEIER] 5 5RAR S B TR TCAH A

R 5 PSHEEIE BN ZEIE S SN B 1Y
—/¥2% Logistic [FH43Hr
hEER R B SE Wald o P OR 95%CI
FRRELE AMET2 1.795 0.717 6.276 1 0.012 6.021 [1.478-24.525]

WHANA  SETF8-1.741 0.779 4.996 1 0.025 0.175 [0.038-0.807]
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1 5 4 5 7 p. Ala874Val, 4 2 5 4 W T
p. Gly379Cys , BbA5 A UESE 1 [ PN S5 # UL Y 28 8 A3 1
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BRI PO RE S R IMEAR , LS8 i A Ak
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T HLD Je—Ffr i et fA etk 3 PR A5, 24
() Esf A0 4 P > 457 8 PR A 25 0, T 3R 9 i fR 3
SEANTF B AN 25 SR A B TR I PR e B, 4 000 D Ry
(1) Sanger MFEALXT 21 A4S F 4TI, 33 55k
FECY AN AT TN B F LAAMB SE R P 51, W)
ANBEBEARLIN 5 (2) A7 WF5EF5 S B R AL 2 i R 2
RIS 1, W) Sanger 3 1k X fige 356 28 R N | 5% A%
Ko 2 AE 5 A %), /2 WD 3 R 58748 BUA R K i s %
SRR, RG22 S FRBE L RGR R 5Z Foast A% SR
SHUMIE R 5205 (3) Sanger ¥ ik HAETE B
& HitHE s v (Polymerase Chain Reaction,PCR)
YA N T B S e BRI T 8 Uk A R
[F) A B 3 S 471, 3 B 2645 A0 AT , ok 8 il 4 BE TR 4
FIAHT T (4) A 2 1 Sanger 5 AS BE G il
R BeEE B AN e R P 24 R BRI s — 28
AR RS AE A AR SR (i R R BUE, T B T S R
FEPI T DR, e R T L2 JE X HLD
A TR SR I DA I AR P P45 2R, 4 = WD Kk
[R2 B i TR 1 o

VLA, H B RS 5 35 R A A DG 1 Je HLD A =ik
RISIGRIg R R EWFIE H #5534 £, 1 HLD = E
Y55 G AR AR SRR T AT T 1 . AT 25 48
H R R BEE R Z W R RSN S T AR (x 2 =
29.57, P <0.05) , 1A [A) 4 5l 2 1] 4% 28 A8 41 i+~ Tt
25 (x?=1.29, P>0.05) , R 522 5 AR A HLD
BEBEER, EAFPEIER Y, ATP7B 3 H )3
PRI S0 B PR A3 A e 22 5 (x 2 =9. 41, x 2 =
9.03, P >0.05) . Ht &k R4 BIF 5 T B B AIE <
LR HEUE SR 3N 25 UE = AP uE R 5 HLD S A e 40 28
AL E MR R, R\ 8 S48 F L op.
Arg778Leu 2878 5 1T B BH B A7 7E B 3 19 AH OGPk
WA ER MR AR EZ R TR IR (1) BN
1k, B4 700 ZFh ATP7B 5 [H 28 748 5 | 2 A [ {1 1 R
FHOY M TRAEMAE S HAR R IR 4
e AR 8 2 I IR 2 78 B A S P 4 ok — s ) IR M 5 (2)
HLD &SNS 2 WG A4 A R4, 45 1 i 3
R 5 Rk —E 20 5 (3) R 2 AE ATP7B [
[F]— ™ DO RE DX A9 24 FE 12 28 A8 . 25 S 8O [R] 19 8w Pk,
RAFMEOY TR R B LRE, 5 [ 5 A8 (R e 55 32 1k Y 4
SR =Vl o VA M Nt 11BN [ RN N
R R, PR B RE S 2 SN+ HA M
H(OR =6.021) , MXI FIR MM ZE B E, 558 & 2
AN T EHAMEE(OR =0.175,0R =0.146) , K
RINPIFMIER 5 2 SRR A KR o

ATP7B J:H4U % 6 >4 )& B 145 4 4 ( metal-
binding domains, MBDs ) ,8 >4~ 14 45 ) 15 15 Ji5E 15
TIEIE, LA ATP 4543 ( ATP-binding domain, N-
domain) , # 2 1k i ( phosphorylation domain, P-
domain) FlI#§ R 15X ( phosphatase domain, A-do-
main) ?" A AR T 2 A4 £ 40T I B A B
FEIGETF N 59 MBDs ™, 4 T 8 Al fie gt 4 4% i3
7 FRERS I s 7l 8 X2 AT R AN B T 8
B 5 A T 5 M B Y i e L A A
BB, HLA S R R PR 1
(Antioxidant protein 1, Atox1 ) 4 ifd 5 i) i 25 +
L4y ATP7B JE[H () MBDs, 4N T 2 |- MBD1-
MB D4, i i Rk ) 2 1 BORH B R B 1 SR e
el Atox 1 1L Es 112 L NG T 2 AN S8
MBDs DX 2 [ J5i 25 8] 25 04 240 2% 5 1S B 5~ AN e S
ATP7B %54, 30 2 0l i B8 7R N o RSTIEfi
S SR A A A 5 A SR I A T A, 3 B i S0 1
GHAMMERT , 10PN 2 B0 AR P R 2 T AR L ST
JIB, N2 SR A RE NSRBI |, s TR AZ 46, T Ah 2
T8 K& 2 7 FEURM s PR R
JHERFEREAR,, 4 T A v B At s B 400 3 () 2R B

P BEIE AR AR DAL K A A S A v i e —
o PR A5 e Ao o0 v PRI A e R R H SR PR Y B A 20 AT
W IR A A S 5 O PR RGN 2 R A 5 2 ek
PEAT IR, T AIF 50 5 ) 20 B — S PRI 2% ASHIF 5T
SRR R EIER 5 ATP7B HE K 4h TR A5 fE 7 AR
M, PR H A5 UE S5 M B 2 AA AR IEAH DG YR A Y 2 iE
5AMET 8,2 FEETUAHSE, T R AE P 1y b R
HRESR B2 AR . EAT, o BEEAg S b B2 43 B i)
PREAS—  UEAG Z [A]AH B4 G B %, DABROTC i X i 9E 45
AT — 43 HT e AL S AR A Sy T s
WEEIE R LA RT e . ATP7B LR FRA HAR KM
AL ST, X 4 H B TR TR S R DR R P A DG I 9 i ok
— & WY IRE, S5 e BOREAS A A, IR BN IR, 7
BT BE DRI 3 S PR S8 A 48, itk — 2P i HR R 2 38
PEXF R ENEALE A — & BYSZ IR, TR ABFIE RS AL
K2 HEZRMWINE T TRV #4540 S I RE

I ETRU A v
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