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[(FE] HH W58 MDR3 W R R 57 LB M ANE TR HIRBUE (PNAC) AW IHHIEME,
FiE F20114FE6 H %2017 4F 11 AWCERIAT B AAME SRR 14 d HARGIE PNAC 95 JL 80 il 4 F PNAC 41,
S PNAC Y5 L 76 (5128 PNAC A1, FrA O 234950 5 TA 5 1. 14,30, 60, 90 d S s IR A= 16 ( N
RIRASLALH . GIHLLR | HHMRLLR | BIBTHRRA y- 2 &L IR ) M2 defedatr GBI . EREEN .
AR S N stk . VRS ) 284k, DARIGIRERIN; SR SER 5 E f PCR KM M40 MDR3 mRNA 7K -1
A F R 43T MDR3 mRNA F ik /KF-5 M0 IR fLFe bR A oet: . 8558 PNAC 417 7= JLIE IR AE 1k
KA IR bR TAEAE )G 14d BTF, 24 30 d ibdmig, 2EJA 60d NF%, H PNAC 41/E)5%5 14, 30, 60,
90 KK I T AR A= 1k K 27 A Ak 84532 5 THE PNAC 20 (P<0.05) . PNAC ZH 577 JLANE 40 MDR3 mRNA fY
FHXT IR KT FHE PNAC 41 (P<0.05) o PNAC 418 LM M40 MDR3 mRNA 4 AHX 22 1k 1 5 1l 35 AT A=
ABIEFRKE (R E IR . AL R | B R | BT BRI y- 45 S B K ) 295 TR (P<0.001 ) .
253 MDR3 mRNA Sk RES 7 )L PNAC KA 5%, (HBAPLRI T e BB T
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mRNA expression of MDR3 gene in the blood of preterm infants with parenteral
nutrition-associated cholestasis

YANG Xiu-Fang, LIU Guo-Sheng, CHEN Yu-Lan, CHEN Jian, LIN Qiang, HUANG Hui-Juan, ZHENG Kai-Jun.
Department of Neonatology, Zhongshan Hospital Affiliated to Sun Yat-sen University, Zhongshan, Guangdong 528403,
China (Liu G-S, Email: tigs@jnu.edu.cn)

Abstract: Objective To study the association between the expression of the MDR3 gene and the pathogenesis of
parenteral nutrition-associated cholestasis (PNAC) in preterm infants. Methods Among the preterm infants who were
admitted to the hospital from June 2011 to November 2017 and received parenteral nutrition for more than 14 days, 80
who did not develop PNAC were enrolled as non-PNAC group, and 76 who developed PNAC were enrolled as PNAC
group. On days 1, 14, 30, 60 and 90 after birth, serum hepatobiliary biochemical parameters [alanine aminotransferase
(ALT), total bilirubin (TBil), direct bilirubin (DBil), total bile acid (TBA) and gamma-glutamyl transpeptidase (y-
GT)], fibrosis indices [hyaluronic acid, laminin, procollagen III N-terminal peptide and type IV collagen] and clinical
manifestations were observed. Real-time quantitative PCR was used to measure the mRNA expression of MDR3 in both
groups, and the correlation between the mRNA expression of MDR3 and serum hepatobiliary biochemical parameters
was analyzed. Results In the PNAC group, serum levels of hepatobiliary biochemical parameters and fibrosis indices
increased on day 14 after birth and reached the peak on day 30 after birth, followed by a reduction on day 60 after birth.
On days 14, 30, 60 and 90 after birth, the PNAC group had significantly higher serum levels of hepatobiliary biochemical
parameters and fibrosis indices than the non-PNAC group (P<0.05). The PNAC group had higher relative mRNA
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expression of MDR3 in peripheral blood cells than the non-PNAC group (P<0.05). In the PNAC group, the relative
mRNA expression of MDR3 in peripheral blood cells was negatively correlated with serum levels of hepatobiliary
biochemical parameters (ALT, TBil, DBil, TBA and y-GT) (£<0.001). Conclusions High mRNA expression of MDR3
in preterm infants may be associated with the development of PNAC, and further studies are needed to identify the

mechanism.

[Chin J Contemp Pediatr, 2019, 21(2): 125-130]
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MDR3 % 2 —Fh 2 15 IR IR B 23 18 A9 )i
EAMHE B SsE A, HIREE AT DLIFLAEBE: |
JIELEN S, g L R ST S IHER R A b B o G
fis MDR3 25 1119 MDR3 % P ) 38 35 7K F- 2 IL o] 5%
el I SRR AV BE S A RIS BE . MDR3 3Rk R
s BN BEAR I B B ik D L n] L3
IRASI . R, IR B Hdt i b4 1
BEE RN K, ORI BOUESR R, ARl
NS LEI BT A BB ARUAE H 3 MDR3 £ mRNA
IR TR, M HAFSE SR MDR3 K& K 58 A2 78 iF N
R IRBRUAE 1 & b b & 4 AR Y, AR
R B A LA R AR AR Wi, AR 2
ik, AR AR E LR LA, Hh B mohE SR
( parenteral nutrition, PN ) #2 2| [ eEEMHEEH, K
Kfgm T R7ILR AR, LR TR,
B FR=ILRR AR REARIE, PN T80T
RAREMA & Ao PN BIF R AEALAE: WomsaE . AL
AFAE iR ZE R AR B4, o PN ARG
RHHJAFR ( parenteral nutrition associated cholestasis,
PNAC) H#EZFIEM, 24 PNAC B AR HLHA
B, HOOmW M RFZE R B R
H, PN fFEEm G AEEEme = B mE R,
e E AR A . MmO, 4 PN IEIRY
BRI M | IR B Z K PN RYA BRI A,
SUEFNER F,  F B3R BN -4 A 17 A8 M S IR
THR AR, B2 MDR3 2 2 5 7617 JL PNAC 1Y
R v R 3 E B AR FWE Y ASBIF ST R S g
T SRk - RAGEHEE RO (RT-qPCR) FEAR P
I PNAC 57 LA 20 H MDR3 mRNA ik,
MG LA PR B AL, IR MDR3
LR 5= L PNAC &9 AR et

1 ARSI

1.1 RS
2011 4F 6 H 2 2017 4F 11 A Al K g

I EEBEHGAEIFT PN I 14 d B9 JL3E 755 4],

e HUH: v L PNAC /9 5477 JL 76 il 2 PNAC 41,
548 B, 228 B, Bals 215+ 17d, PN L HH
[ 23 £5d; RHBEVLECT R A I PNAC 19
679 il .= )L (5 407 i, 2 272 ] ) Rl HLIH
B 80 f4i>A9E PNAC &, 53 50 fl, % 30 f4l, ffiks
217 + 18 d, PN N FHBFIA] 22 + 6 d, BRLLIGHES . TEH)
PN B A5 7 AT A, 25 BRI E
X (P>0.05) o AT MEIIETERSE, Tl BER
EHERESH, HFHESAMBILERKIFRER
J& A
1.2 PNAC Wi BitriE

PNAC Z2Wibr 2% Sk ', WAbRIER . F
7L, PNt 2 J; R R
R RAE AR IR, = H A AT R P AR
JHINRES R N AR Sl (ALT) | RAZAR
G N . DR IREG . HHEHZIER (DBil) |
SURYTRR (TBA) Fhi, HIMYE DBil 7K >2 mg/dL
mY, DBil /K (5 R HLZTE (TBil) >20%.
1.3 HEBRERAE

WFFE XS G 3 H AT LB 3%, DL TR 251
WEEPUAR -IgM . E MO . MdE . /e ST
R, HEBRH AL, 2R DNRU- 9800 5 2 AN e
BEAPN TR EYY TR L. %, CRP. JFFIEA:
fefEbndErads; MRS T IR S |
AL RIS (ECT ) FEE A IH A% i IR A 1l
& (MRCP) i, HERRIFAMEGE A8, Se kMR
SVEREN . RS . I R R AR R
P 7 IR IR ERPE G s IFBRIME R P =
SE Ccitrin SFE ) | EFUBEIMAE | 1% 20 IR I 0E 45 5
D ABAL AR 5 | S A IR T IR A o
1.4 BFREAELISHR R AL IBIRET

AR Rl RS 1 R, 5 14 X
5530 K. 5560 K. E 90 K A KN i i AT IE A
fEFEPR, B4E ALT. v- @B (v-GT) |
TBil. DBil . TBA; ZF4E{b46¥r, t4HEM IR HA )
JZE6GEEA (LN) | MAETE R N ¥k ( PCITINP ) |
VAL JE (IV-COL) &

126~



21 EE 2
2019 4E2 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.2
Feb. 2019

1.5 RT-gPCR i#&ill MDR3 mRNA &i%
& H TRIzol i 7| & (Invitrogen 2y ®), 3£
) PRBUMNE MARAS S RNA, 285 1 F Nanodrop
2000/2000¢ 43 Y 3¢ FE 31 ( Thermo 23 &, 3 [# )
B RNA ¥R . SR M-MLV 3 5% 5383 57 &
(Invitrogen 23 W), SEE ) FFHRIUK S RNA 5% 5%
3 cDNA. L FH MDR3 S H 519194, 519 55
Invitrogen 23 F) % 1T FI5 i, MDR3 _LiiEs|1 9.
5“TGGCCCTGGTTGGAAGTAGTG-3', F 5| 4.
5AGAAGGATCTTGGGGTTGCGAA-3', F B K &
391 bp; PB-actin {iF514): 5'-AGTTGCGTTACACC-
CTTTCTTG-3', F#514: 5-CACCTTCACCGTTCC-
AG-3', FBCKEE 149 bp, WK : 2 x SuperReal
PreMix 10 pL, | F#514 (10 pmol/L) £ 0.6 L,
cDNA Fi#y¢ 1.5 L, RNase-free ddH,0 b 20 uL,
PCR JZ I 4% 14 95 °C i 28 ¥ 15 min; 95 °C 4% 14
10s, 61.4°CiH &k 20s, 72 °C % 1 20, 40 7§
o YHEPUIAT 2% SRR MEBERC UK, BRI EA
RN 3R, WO CEME R RAFEAR CE.
P B-actin 7E N 2 ZE AT A X 2 58, MDR3 2 [
BRI A AL AME A i s MDR3 3 A
FIAA CE, AA Ci= (Ctpggn—Ctpyzmm ) s —

=

( Ct pgaep —Ct py e ) st JUNSHiE- Sl Sy

-AACt
=2

o

1.6 ZFitFESH

8 ] SPSS 20.0 et vt 4 Rk i 74 1127
0T, THEBORER AL £ brdfEZE (3 xs) K,
PR ] LLBCR PRI FEAS ¢ R s THECERER
HAR (%) Fom, WAR BRI F AR5, W
AR B[] 5 2R M DI FE R H Pearson AH 4017,
P<0.05 NZERAGITE L,

2 R
2.1 BFREAE{LIEHR

Fo 4 PNAC 4H 59 PNAC 4 AE A [A] H & 09 T
RE A b8 b, 45 SR8 PNAC 4159k PNAC 41
FEAEJGES 1 K B ITE AR AR L F 4% (ALT. TBil,
DBil. TBA. y-GT) /K-t 25 5 LG it 5 X
(P>0.05) , PNAC 41 £ £ J5 %5 14, 30. 60.
90 K A I35 A A= Ak 8 45 7K SF- 24 85 T4 PNAC 4
(P<0.05) (1) ; PNAC 4 i v AFAH A= fb 48
PRAKPTEZESS 14d BETE, 2T 30 d ik fm g,
I 60 d T

&1 PNAC ZA53F PNAC A%EAE BRI M5B ELIEIRKFRILEE  (xxs)
g5 ; ALT (U/L) TBA (pumol/L)
1R 14K HE3I0K F0OK 0K F1IRK E14R E30K F60K 0K
JEPNACHL 80 29+9 29+8 26+7 31+9 29+7 156 16+5 17+6 20+ 9 18+ 6
PNAC 4 76 30£9 5013 132+34  79+40 45+23 145 4016 96+24 68+23 S51x24
t{H 1.246 11.875 27.490 10.458 6.113 1.380 33.180 28.412 17.220 12.115
P{H >0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05
v-GT (U/L) TBil (umol/L)
ERIPS Fl4R FE3OKR FEOKR  HFHIK EAPN % 14K %30 K %5 60 K 4590 K
23+7 22+8 23+6 25+9 23+8 18.1+£3.5 615114 303+6.8 34.1+6.8 25.8£6.8
21+6 44 £ 17 88+ 19 59+32 48 +22 18.8+24 99.6+129 139.9+20.6 109.1+19.5 66.1 129
1.731 10.310 29.231 9.275 9.730 1.443 19.639 45.103 32.468 25.793
>0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05
DBil (umol/L)
EADN 214 K 2 30 K 25 60 K 2 90 K
79+29 11.6+6.1 11.7+40 152+55 12259
83+35 257+65 875+17.0 439+109 39.8+125
0.784 13.989 38.872 24.600 17.806
>0.05 <0.05 <0.05 <0.05 <0.05

e [ALT] NERREIEF RN [TBA] SIETHR; [y-GT]y- 4
SRR, [TBil] SUIHZLER; [DBil] HARMHLAE.
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2.2 FHLIERR RN (P>005) , AJF% 14, 30, 60, 90 KAy

FL# PNAC 41 5E PNAC 4 7E AR H R A I M £ 4R b bn /K F- 78 PNAC 20 2 % Tk PNAC
4 4Efb#8 #5 (HA, LN, PCIIINP, IV-COL) 7K 20 (P<0.05) (#£2) . PNAC 41 IfiLiE £F 4E b 45
Vo, SRR AERS 1 RIEA4Ebtgtak  fAKPFEASE 14d BJF, 4E)5 30d ki, A4
SEFE PNAC 4 5 9F PNAC 4 8] o4 22 R ¥ 4811 J& 60 d F%.

& 2 PNAC £A53E PNAC H7EARRE B py M5 F 4L Fetrk FHLEER  (x+s, ng/ml)
HA PCIIINP
IR 14K HF30KRK FOK LK FIKRK FI4KR HFKRK FOK FIOK

JEPNACH] 80 27.9+2.8 31.8+4.8 455+11.3 29+41 287+32 140+14 160+2.8 23.0+58 149+35 145+19
PNAC 4 76 27.0+5.1 57.8+125 133.8+20 106.7+152 74.6+5.8 132+29 289+84 62.7+13.8 53.5+82 378+7.4

1H 1.385 18.440 17.079 44.147 62.027 1.979 13.030 23.704 40.377  27.315
P{H >0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05
LN IV-COL

ERIPN %14 K %530 K %60 X %590 K ERIPN %14 K %30 K 95 60 K %590 KX
85+8 9%+ 14 86+ 11 58+8 72+8 51+4 58+9 52+12 55+7 48«5

8315 118 +£25 238 +40 160 + 23 151 £30 52+8 81+18 209 £ 30 194 + 27 147 + 30
0.870 7.329 32.829 35.825 23.187 0.909 10.668 43.232 43.956 59.532
>0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05

W [HA]BHR; [LN] 28558 M ; [PCIINP] MRS N ks [IV-COL] IV &L st

2.3 PNAC 4F13E PNAC 2B4ME 11 MDR3 mRNA 3 i1t

RixTH

PNAC 41 #h & ifiL 2 A2 - MDR3 mRNA [ A % MDR3 & [H 4 5% B A0 AR 4 T Ag 2k ik 0 #% iz
FE IR 2.7 + 1.6 )E TAEPNACHI( 1.0 £ 0.6, S5 IEE BT R Mo, FERRTH R
1=8.783, P<0.05) . AR REZEEH. B NS SCHERE MDR3 5 K
2.4 PNAC 4240 & 11 MDR3 mRNA 183t &k ix 8 1) mRNA 75 IE 5 4 2038 3k Rk, 7ERR R R
54 5% 30 RIiEFBENISRMEE ST PR, RN RIG SRR, HaE

LI, PNAC 414 JLAMNA AL MDR3 ok ek, P MDR3 Jit A 263k iy ek 28 m] L &
mRNA X35 8 5 PNAC SBLA S 30 RindE  MBFRBUR AR IR, wa] DUZARH R L 4 5
ALT. TBil, DBil, TBA. v-GT /K FH R AL W 7,

(P<0.001) , W% 3, ] P AP 2725 O T 25 s TR 350 IR D R
JT95 2 A A I 40 D MDR3 55 mRNA (936415
%3 PNAC @A5ME I MDR3 mRNA #3Xt x B854 F WG LA A SUR] L Chen 25 12 % SR7E 5L JLAHH R A

£ 30 RN iEFFREAELIETREX S ITER j!ﬂﬁ MDR3 mRNA i’%iﬁ?ﬁ% ﬂﬁlélfj FXR Fiﬁ]ﬁ

7 H HIX RS (1) Pfd X, SRIMBEE RS B A R, Kb JL MDR3 mRNA
ALT —0.857 <0.001 [R5, 5 FXR mRNA FiARITHE K, #&XH
TBil -0.655 <0.001

F2 P XHE GRS IR BUE (ICP) f9Z#1A5h

DBil -0.673 <0.001
] 1fi 4 AT S &, 51E%
TBA -0.558 <0.001 Jil fiL 4 2 MDR3 mR‘NA HEAT RGN 5 A, 'ﬁ F#
y-GT ~0.742 <0.001 ZEAA AN [, P4 MDR3 mRNA 7K [ #5825
Giitaess X, nhEr 14y RS
H: [ALT) R RRE IR R MG (TBil] BBZLE,; [DBil) % TG o 8 E M X ICP 2213 1 )i 4 MDR3
IRALR; (TBA] B (r-CTly- AR, mRNA K ARG &0, EIRFERRTE 1CP
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ZEYARR R RS TIE W 221041, Anselmo 25 1
XSRS AR G AR IR AL e 25 R o, R
LRI B MDR3 mRNA Y24 4855 . Trauner 55 '
BT RIS o IR IRV PR 4L (PBC)
A E 40 MDR3 mRNA #3588 5, (HiL A
843 BT MDR3 & K A7 TG S5 A8 i LR A8
ZRA 110 S BRAME 40 MDR3 mRNA £k R R
AR SE U Xt MDR3 32 N 70 H A [ 4 4 T %
(IVE FEATIIF ST, &% 50 PHLIE 40 I [ sl £ i
) MDR3 mRNA ik i I8 TR 41 B 1F % iR
20, 4575 MDR3 R 1) 22 35 7K P70 22 I [ e 4
AW G AR R E A . R TR
JIEF 9 ARRE T AR AP A A AH DG M JE T I BRAE F T
MDR3 HE I 22810 H BLAME Il 20 A8 MDR3 mRNA &
S7 N

AAFGEEE R B oR 76 6] PNAC F ™= JLAM & i 41
Jfd MDR3 mRNA 35K & T4E PNAC 41, HJ&E
AT BES PNAC J 7= L& A N BRI R 20
THER T 5 e i 2 B C 48 1 mde2 [R5 5%
WHPEA K P, MDR3 mRNA 263558 &5 4 ) T2 F
BERR I G &, it Z IR 25 A DLk ds In £
XA I K A B A 40 5, R AR g P A A I
N o 3X 5 E AT E LRI AU I 2 LY
AP E M40 MDR3 mRNA FE3K AT 5T 45 AR L >

AR R, A 1 KA A
AL RN 4E 4 F8 bR K- 7E PNAC 4 5 3FE PNAC 41
Z I b2 T RG24 L, PNAC AL
14, 30, 60. 90 KX 1Y IfiL ¥ - A0 A= £k Fin 2F 4k 4k 45
bRk 0] 5 TAE PNAC 2H, 3% 5 K i ) # ik s
FEB AL B I o S BUF 3 A 56 P
PNAC g 1ML E AR A: AL R e Ak de bk P Ae A e
514 REW ELTE, AR 30 Rk g, &
JE 55 60 KW TR, X H &SRB T PNAC 41
KZHPNAC F = JL7EA G 565 60 K ELE I E a4
B IR L R IIG YT I 0 5 8 B i i A G o
ST A PO 23 o LI I IR BRUE BB L A1 ]
M40 MDR3 mRNA %35 5 JFFIH A= AL 48 bR AH 5 1
SrHTBIESE 45 S R, AN E 40 A MDR3 mRNA
PR S IR ALFR AR IO G . AT IR 45 R 12
75 A0 JE Il 28 it i MDR3 mRNA 235 7K - 5 PNAC
LA G55 30 K1Y ALT . TBil . DBil .\ TBA . y-GT
K2 AAHSE, $27R A0 il 28 2 MDR3 mRNA (1

FERAKOTREAR, AR IR B0 0 T ™ X
SEIR ST R AR P SR ST . AR 45 SRR
48 MDR3 mRNA 3R i8I A2 PNAC 57L&
I B, [H24 MDR3 mRNA AHRHEFE AR,
[R5 JE AR, TN E PNAC K7 )L
(R AR R REURTF AR 3 (A R

ZE TR, AR B8 KZ 8 PNAC UL
fy4hE I MDR3 mRNA 228005363k, #4278 MDR3
mRNA FiEKF FFEIFAE PNAC 9 EZEURF K.
SRM 76 1] PNAC 5= )L A5 4 i i 40 & 1. MDR3
mRNA [ 2838 7K AR F 1IE 5 % 4L, B4 4 4]
I 1) S 75 Hh T 47 7F MDR3 3 [K 28 28 1 5| 2 MDR3
mRNA fIiFeik, M-SR IR R & Az We7
AHFGERE HE—20%F Bl A BF5E 6 52 MDR3 5E (R 1Y 28
I A SR T AT, LB MDR3 JE A
R )L PNAC BUwR I 5 BRIk 22—
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