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HHIE P B Lifn i GPC3 . TGF-B1 il VEGF JKF- 55 fFadi i {i
AU DI RET) O RS *

MAT O aRN REH BwE % F B ARE
(L4 JLIEEBE SR —FF T4k 5 5 A 050031)

qg)

BE BN Aoid Mg (BA) E)La BBl &8 R 483 (GPC3), #AFHTF Bl (TGF-BL) FhE N EAKAF
(VEGF)K-F 5 ITAE BALAIT a0 X % . Fik:ik# 2016 A 3 A -2019 4 3 A #918) £ &K 4% Kasal 5 K677 45 62 4] BA &
JUAE A B 5t . (BA 40), FARIE B e R -F 4 A o #)L(E MR £2 342 wmol/L) &3k & JL(E e & <34.2 pmol/L);
7 BUR) HA A AR TR kAR 69 50 44 BOUEAE A sk 48, 40| BA 412 )LAKJE 2 AN A TR 40L& A B 69 f2 7% GPC3 \ TGF-B1,VEGF
BT #4547 @ & & (ALB) | A &R # 2B (ALT) | R & 282 25 285 (AST) \y- &R BE 4% Ak 85 (GGT ) 49 K -F B AT AR E AL, KA
Pearson #8 5 24 fn % GPC3.TGF-B1 #v VEGF 7k 15 FF AR (5 A2 FF o 4k 69 48 £ 1 . 582 :BA 21 % )L #4 3% GPC3 . TGF-Bl1.
VEGF . ALT AST.GGT K-F B AT F AL 3 A £ 3 F 2+ BB L(P<0.05) , 7% ALB K-F 55 33 BB 20 b3k 43t % £ 7 (P>0.05);BA 41
%38 & LY fo ik GPC3, TGF-B1,VEGF ALT . AST .GGT K- & A8 B A3 2.5 T A 8L, fif ALB K-F 9 BAKF £
#8 %JL(P<0.05);BA 0¥ fo 7% GPC3 . TGF-B1,VEGF K5 fn 75 ALT AST.GGT /K-F B AF A2 F AL 2 EA] % (P<0.05), 5 fo 7%
ALB K- £ §i 48 % (P<0.05), £5if:BA %&)LAJG GPC3 . TGF-B1 4= VEGF 47t & L5 IF 4F St A2 AT o1 AR AR %, KR 7T AE A%
ABFF BA RS IF 4 48 A pub) ol e .
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ABSTRACT Objective: To study the relationship between serum glypican-3 (GPC3), transforming growth factor-g1 (TGF-B1) and
vascular endothelial growth factor (VEGF) levels and liver hardness, liver function in children with biliary atresia (BA). Methods: 62
children with BA who underwent Kasai operation in our hospital from March 2016 to March 2019 were selected as research objects
(BA group), and they were divided into jaundiced children (total bilirubin 2 34.2 pmol/L) and non-jaundiced children (total
bilirubin<34.2 pmol/L) according to the level of total bilirubin. Another 50 healthy children who underwent physical examination in our
hospital during the same period were selected as control group. Serum levels of GPC3, TGF-g1, VEGF and liver function indicators
including albumin (ALB), alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyl transpeptidase (GGT)
and liver hardness were measured in BA group 2 months after operation and in control group during physical examination. Pearson
correlation analysis was used to analyze the correlation between serum GPC3, TGF-B1 and VEGF levels and liver hardness and liver
function. Results: The levels of serum GPC3, TGF-B1, VEGF, ALT, AST, GGT and liver hardness in BA group were significantly higher
than those in control group (P<0.05), and there was no difference between the two groups of ALB level (P>0.05). The levels of serum
GPC3, TGF-B1, VEGF, ALT, AST, GGT and liver hardness of jaundice children in BA group were significantly higher than those of
non-jaundice children, and the levels of serum ALB were significantly lower than those in non-jaundice children (P<0.05). The serum
levels of GPC3, TGF-B1 and VEGF in BA group positively correlated with serum ALT, AST, GGT and liver hardness (P<0.05),
negatively correlated with serum ALB (P<0.05). Conclusion: The increase of GPC3, TGF-B1 and VEGF after operation in children with
BA is related to the progression of liver fibrosis and the damage of liver function. In the future, it may be a target to study the mechanism
of liver fibrosis after BA operation.
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JIH & A 41 ( Biliary atresia, BA )& & AE T AL 4R A | i £E I
sl R AR S I PR M B R 43 5l 57 A BHLZE IR HE R, e
A AT R I e SR LA . FET, BA B9 HIL ] A B
1 LR R I IAE R R R R S ] B 5B Y & R
F M, Kasai FASEIEIR FIRIT BA BYE L2, BARE T
1123 W (T AR E R 8 A5 IEE PH B AR, (B 58 4
VR RN, RJT T0%01Y 8 Los KRN ITFEF 4Edl FREALE, [
I, ARJE AR AEAL FFREAEB RN T BA FHOCHFTE A 0D
SMERTE NG Z | BRI D 2 AT A A AR I S A i BRARAE
I THE LB 11 SR B 3 (glypican-3,GPC3) B4 Ak 474 1 Bl
(transforming growth factor-B1, TGF-B1). L4 N 4K HF
(vascular endothelial growth factor, VEGF )& H i & FI7EJH£F 4
A B RE A S B R S EAE 4, i GPC3 . TGF-B1
H1 VEGF . FH T I Ak s 35 T AL AR 3T 7, B 13
53 FAE BA Kb B b e AR AR SR 983 . it , A<
LU BA BIL B4, B0 T BA 8 LIMIE GPC3,
TGF-B1 1 VEGF JKV- 5 IFRE B (AT PIRERI C &, B 7 ]
GPC3,TGF-B1 Fil VEGF 7& BA HJLITLF4iAb e, s
IR TE BA JFEFAEAL I SO BB 2%

1 PR 5T

L1 IfERR3E#

e 2016 H 3 A -2019 4F 3 A W] 7K Be 4% Kasai T
ARIGITHY 62 7] BA FILIEWBISTH) BA 20, GIAbRHE: (1)2
i R S YD R 2 W BA ()1 RGPS AEA EHE 5 (3) 22T
JIE HE e @ FIWr 2 BT 2 fl s (4) PRSI R4 R KA
ARIFFERAE ; (5B ILZ R RS R HEBRARIfE: (15
A FFRESE BRSO 5 (2)8 I F AL RAERR 5 (3) ARG 2 4>
HWNIEZ IR . RAEEIRLLR KPR BA 443 dia L
(BHLLERZ 34.2 pmol/L) Juriif JLUBIBLLE <34.2 pmol/L ).,
T BRI TR B AL ) 50 fl{dRE LA A X) IH4] . BA 241 554k

35 Bl Aotk 27 ), AR 5-18 S H P44 (12.472.28) 4 H 5 X
HIBPE 28 1] Aotk 22 4], A 5-20 S H S (13.112.94)4
A BA 45X R M AFR P LLETC 3 2 55 (P>0.05),
BRI, AR A TRE 2RI ot T R S
1.2 miE4ERRate

BA AHBILEF AT 24 A MR ZS K0 3 mL, X 1
LA R A 2 IEFR ki 3 mL, # 30 434 /5 3000
BB )Gy 10 43 Ay B g o R4 B A AL T AR I B
7 [ (albumin, ALB) , 7N & 18 5% (i (alanine aminotransferase,
ALT), RAZABRF RN ( aspartate aminotransferase, AST) .-
4% 5 Bk 5% K B ( gamma-glutamyl transpeptidase , GGT ) Y 7K 3 ;
SR Pt B0 4 728 W B350 85 Azl GPC3 \ TGF-B1 1 VEGF 7K
-, B S e R BT & B VY R A R B RN &
VL BT
1.3 FHEE B ERE

BA B ILTEFAR)G 2 A H BT AT I RE (A . % P2
JUBEAE AN B AT PR S (R, A Jy vk Sy It ik A
A SR R P PSR T B AR DM P T A T R 2 5%, W)
R 10 PRI HCH A IR g A B 1
L4 it FHE

SR SPSS20.0 R AKE , THACFORH LR R IR R o2
K o T BORN R E AR AT G B, DA B bR 22 3
7N L TR OB LLAECR ¢ RS, SR Pearson AHIGSHT
GPC3 . TGF-B1,VEGF S5 TTIfE JFRE (W AHDC 1 , P<0.05 24
ZRAHIHE L,

2 &R

2.1 BA A 533HR4A M iEHE IR R FHRE AT EL B

5% B2 L & BA 4 9 I ¥ GPC3 . TGF-B1,VEGF,
ALT AST GGT /K-¥- A I W Tk, 2 A i
L(P<0.05), IfiL{f ALB /K V-9 22 5+ o 48 12 5 L (P>0.05),
W1,

% | BA 53 HRA M E SRR AFEEER R (ves)

Table 1 Comparison of serum indexes and liver hardness between BA group and Control group( xzs )

Indexes BA group(n=62) Control group(n=50) t P
GPC3(ng/L) 3.86+0.78 2.31+0.66 11.186 0.000
TGF-B1(ng/L) 7.23+1.31 5.02+0.93 10.056 0.000
VEGF(ng/L) 126.91+£23.72 70.38+12.58 15.207 0.000
ALB(g/L) 35.66+7.12 37.1249.28 0.942 0.942
ALT(U/L) 84.23+13.74 23.48+7.19 28.281 0.000
AST(U/L) 79.07+£11.83 26.61+5.58 28.856 0.000
GGT(U/L) 114.86+19.14 52.39+9.38 21.112 0.000
Liver hardness(KPa) 33.93+7.25 5.72+0.94 27.306 0.000

22 BA APEERILMTEES)LIESR R FHEEENLEE
BA d BB L 24 4], TEHEEE L 38 4. 5T EH L
LA, #edr B LI IV GPC3  TGF-p1.VEGF ,ALT AST .GGT

IR Jy JFFR (34 0 4 T2, ALB /K SE I S A, 2 G 53T
222 7 (P<0.05), W3E 2,
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Table 2 Comparison of serum indexes and liver hardness between jaundiced children and non- jaundiced children in BA group( xzs )

Indexes Jaundiced children(n=24) non-jaundiced children(n=38) t P
GPC3(ng/L) 4.77+£0.93 3.28+0.61 7.630 0.000
TGF-B1(ng/L) 8.93+1.48 6.15+1.15 8.297 0.000
VEGF(ng/L) 150.29+30.19 112.14+18.58 6.171 0.000
ALB(g/L) 31.19+5.86 38.48+8.68 3.621 0.001
ALT(U/L) 101.39+14.84 73.39+12.31 8.952 0.000
AST(U/L) 93.25+12.77 70.12+10.38 7.812 0.000
GGT(U/L) 131.29+21.28 104.48+16.58 5.551 0.000
Liver hardness(KPa) 44.29+7.93 27.38+6.85 8.905 0.000

2.3 BA A& GPC3, TGF-B1,VEGF 5 BT EE {8  BFIhBE kY
X
£ Pearson A543 M7 i 7n , BA 2H P IfiL i GPC3 . TGF-B1,

VEGF 7KV 5 I EE( 52 1EARDG (P<0.05), il GPC3  TGF-
B1.VEGF 7k -5 ALT AST.GGT /K2 FAM%, 5 ALB 7K
PR AASE(P<0.05), WL 3,

% 3 BA dAHMiE GPC3 . TGF-31.VEGF 5iHEE & AT IhseatE X 1%
Table 3 Correlation between serum GPC3, TGF-g1, VEGF and liver hardness, liver function in BA group

Liver hardness ALB ALT AST GGT
Indexes
r P T P P T P r P
GPC3 0.312 0.007 -0.373 0.003 0.412 0.000 0.318 0.007 0.192 0.031
TGF-B1 0.377 0.003 -0.238 0.014 0.275 0.011 0.294 0.009 0.274 0.011
VEGF 0.291 0.009 -0.334 0.005 0.209 0.020 0.389 0.002 0.245 0.013
3 b PERSE 2 A I . AR B A IR A EE , BA LIS Hh GPC3

BA Wy RIRHLEISE 2 HoR T4 B, BR3¢ F BA
BIRFIT 25 R 7E Kasal FAJG 44k XL, AR G I
LR YL AL R I TR WU RS 5E R 2 IR AT AL 542
KIRETIEITThREI E e BT KT 580, FEATLT
AR T, ARSI G 22 AR OGS, i
22 1) 400 it A0 B 5T T BRUAE I U T 5] R N AT 4 Ak i S A
GPC3  TGF-B1 ,VEGF J& =Fh (e i {57 b 2 5 T 4 4k
Ay F, AW HGE , 720 2 3 W M3 o GPC3 \ TGF-B1,
VEGF (& R ¥ i 5 20419 575 GPC3  TGF-p1 ., VEGF %t iT
TRAb B N EF A HA AR A

AWF5E N BA L Kasai TG 2 4~ H BF A1 GPC3 .,
TGF-B1 VEGF K047 T 4047, 5 X7 JEZH Lh# , BA Y Il
GPC3 ,TGF-B1 .VEGF K P B340, Uil 7E Kasai FAJ5
BA L& GPC3  TGF-g1 . VEGF [yt £, 454 =4
FZ 54y Y= D gt , GPC3 [ TGF-B1 . VEGF 11
WL HES 5 T BA 81 Kasai FARJ5 B TR 410 KT 4L
R T IR UE X — I, AT R R S S EM T BA BUL
FAR S IR BE(H, 5% HR20 s, BA 2 0 JHFA B (B 8 356 fim
H51Mi#% GPC3  TGF-B1 ,VEGF /K TFEAHG, Uil BA &)L
77 Kasai FAR S5 H BT VERSE 32 1) 384 fim FLFF I A 2 114 28 4k 5
GPC3 . TGF-B1 VEGF 5 %, ¥kt = GPC3 TGF-B1 VEGF
£ 25T BA BLLE Kasai FARJSIFLF4EAL. 518 T

TGF-B1 . VEGF R34l g A LA N A2 ife: (1)GPC3 &
—S IR, 5 IGF-1 2R, 6 5 e U 2F 40 M 1 JE T =
A IR A 07195 (2) TGF-B 1 R ELA Z I RERI AN R 1, 76T
LY AL R T R T R AR A 4300 , AN RE SR 15 4 i S0 5k
SR B R | 3 R TR S BT 24 A0 L 386 8 5 Jim B 7 4k
HEFE2; (3)VEGF HLAT 3 K 42 10048 8 A= VB L 76 T Wb
i A 5% SR A0 L A 3 R PRI R B e A, S T o] 1 4
MUAPEE SR TAL S5 A AR & A2, ARBH ST A oA 45 20
UESE BA g LAYIME GPC3  TGF-B1 ., VEGF /K- 5 Tt B (H 2
IEAHSE , X —45 517 & GPC3 \ TGF-B1 \VEGF =43 T fEH-4F
HeAbd R P AR R = T2 5T BA FARGM
JFET 4t (B =F0r 716 BA BILATL 4Rk b i & AR G
RISt —ESs . 75 BA BULARJG IS 4itbpord B2 rb | BT
EEt SR M BT H, IHLT 3 R a2 BT &2,
AR F 5% % B 98 K IR BE A LML T GPC3 \ TGF-B1 VEGF #J4y
WHESE , o LIS GPC3  TGF-B1  VEGF {47k B &2 &5
FAE#E # L, W] GPC3 \ TGF-B1,VEGF B3 £ AU 5 T £F
AL R A 56, B 2 IRLT AR S Z T
XKoo IFEF bt R i T RE 0 8 i 3R B R S 2 M A 5 7 44
it X B L ALB A B AU/, A7 HR A B R LIS ALT
AST GGT /K P FHE#EE & JLH S5 GPC3 . TGF-B1,VEGF
EIEAX,ALB AP FAE & & JLH S5 GPC3 TGF-B1,
VEGF 211, 158 GPC3 TGF-B1 VEGF 3 £ 5 41
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AR e R B I  ALB 5 TR I AT
25 itk ,BA 5 JLARJG GPC3 . TGF-B1 #l VEGF Ry £

S ettt e . AT D REREIRAT %, ARk GPC3 TGF-B1 Al

VEGF "] RE 0] IAEMITH BA [ LA S T 446 B A Ak i

T BTN RS, T REMCN RS BA AR5 HTET 4 AL ST REAL

R HLE IR R AT RA —E R RBRYE , —J7 T, BFFERY

FEARHY/ N HAEA PR A — Al , 75 B AR A TR BBk

AR BT b JE K BE VI AR AF T 45 2R 55— 7

T, I A 5 g 1 A 56 Mk e B GPC3 \ TGF-B1,VEGF 5

JIFET Al IFIIREROC AR , FAARY B H 4R A AT 5 il 3h
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