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ANALYSIS ON THE PKU AND CH SCREENING IN NEWBORNS
FROM 2010 TO 2018 IN LNNER MONGOLIA

HOU Dong—xia, DONG Hong, ZHU Bo, et al.

( Department of Genetic eugenics, Inner Mongolia Maternal and Child Care Hospital, Hohhot 010020 China )

Abstract: Objective: To summarize the newborn screening on phenylketonuria (PKU) and congenital hypothyroidism
(CH) in Inner Mongolia from 2010 to 2018 and Compare to screening in different areas across the country, in order to explore
the problems and future countermeasures of newborn screening. Methods: The screening data of PKU and CH were obtained
from the neonatal disease screening center of Inner Mongolia autonomous region. All screening subjects were pricked at 72h
after birth to collect blood from the heel. The concentration of phenylalanine in blood was determined by time—resolved immu-—
nofluorescence in PKU test, and the concentration of thyrotrophin in CH screening was determined by time—resolved immuno—
fluorescence analysis. Results: A total of 834,868 newborns were screened for PKU and CH from 2010 to 2018, with an aver—
age screening rate of 42.77%. The positive recall rate of primary screening for PKU and CH was 84.02% and 85.02%,with a
total of 106 cases ( diagnosis rate of 1/7876) and 207 cases (diagnosis rate of 1/4033), respectively. Compared with other re—
gions in China, the screening coverage and recall rate in Inner Mongolia are relatively lower, the incidence of PKU is higher
and the incidence of CH is lower than most provinces. Conclusion: Newborn screening in Inner Mongolia has effectively pre—
vented birth defects caused by PKU and CH. Currently, the screening coverage and recall rate are relatively lower compared
with most regions in China. Therefore, management and publicity should be strengthened to improve the newborn screening
rate and recall rate through various channels.
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B LB I A R AR 7E R A LI IR, X — 2t
1 ™ H 1Y S8 KM o IS A P B R A T 0 A,
T fRT AR | SR PR A I s , TR RAE AR 18 A 3R
P2 i PR LA N S 1 A A TR bR Bl B D RE
1) 5, #EAT RS W AR T A R L AE K
NMBRE R B AT E Y A L i A A
SRy v AR N 2R ST AR AT S A dle o 17 5 T B
itz — , H I B H 0k 2 UM 35K
WP RN R JRAE (phenylketonuria , PKU ) Fll 56 K P
FHOBR iR 21 BE V8 AFCAE (congenital  hypothyroidism , CH)
SRR A L 7 A 1 PR D 32 s AR A . AR S
S3HT T 2010 ~ 2018 N 523t F A X A PKU FI CH i
A, I 5 E N 2 0 I A G U L, B TR S
VLA N 52 1l OB A JLast AL ARG i A 5 00 L 4R
A 1 [ 80 o Sk & Joe 5 Tl SRy PN 5 v e DX ) A
LA i A TAER i — 2 e B R S5

1 ARSI

1.1 F#

AR B NS AR X0 AR L i
Bl S HIR XA AR AR R
2010-01~2018-12 H[AI7E 4B E LB i A Hho Ol
XA g R A L o
1.2 Fik
1.2.1  PRARMRERMIZE Bk LA 72h DL I
A FLE W A IS R B A L, i AR
2 B R A B A= L2 BRI , $23Z PKU F1 CH fifi e .
7L ARAREE L AR 720 H BE S BT AR L, I RE R
220 RPREE. RIS, XA L2 BRIEA T JRIEBIH
B, U R A AR BR P 0 SR A 8 i
AR o PR A4 2250 — I Il , B R il 8 4R 5 ik
oAb, {0 B AR BN IEAC L, 518 B IR ARE
S, M EARAS/NT 8mm. [RIPEE B A= L1E &
WETMAFEER Eo RILE, Rt = N B
T o ZJ5 , BRI 26 11 Bl ZF 18 BT A ) L A 52
503 AE T 4 CHITKAE TH IR AE RRGE— Al
1.2.2  SEEREAGIN SR A 2E 0 A T 1 A v
28 TN 2 iR (phenylalanine , Phhee ) ¥ )& i 2 PKU,
K FH B5F 1) 43 38 25 56 G 98 43 AP A U1 1 o g 42
EERVN S & (thyroid stimulating hormone , TSH ) e
fifi#x CH.

1.2.3 ZWitrifE PKU i £ Phe > 2.0mg/dL(120pumol/
L) R B, 0 [ bR A 8 52 A A7 2 PR 2 43 [l

I 52 A, 45 54T R BHAE B2 W Sy v 2R 9 2 R IUAE
(HPA) o 38 28 RIS 4 135 4 7R1T 358 DRI ARG 0 5% 7 28 1
SR I AE B P E— 2L R T PKU FIIY &0 A ) 45
il Z AiE (BHAD ) W 2512 8 . RN A PR P2 A Bl ik =
H oML MR PKU, BH4 5= % 5 BH4D . HEBE BH4D
J&i , Ifil. Phe ¥ B > 360wmol/L # & PKU, Phe ¥ J& <
360wmol/L # A HPA

CH i 4 TSH > 9.0p.U/mL # 4 FH A , X J5UbR A<
A TSH #JE A > 9.00U/m L % A 1], [7] i 46
) 0L 35 9 8RR R 25 (FT4) (I, WS8R LR 7 H
DR 0 il R Mk ) FE R R D B S R A DA 1
2o I FT4 FAK, TSH 34 5 & 287 4 CH; Il FT4 1E
W, TSH 38 15 12 W70 8 TSHIMLAE
1.2.4  SeitutE MG R E R DA%
FUE MG FR , B _E—4E1% 10 A 1 H 2 A4 i
19 J130 H A TAMFERE

2 R

2.1 2010~2018 W%+ B & X # 4 )L PKU #= CH
5 & & &I

MR OB ST, 2010 ~ 2018 IR N 5 AR X
T A J LK 1951901, i 2 834868 1Al , A A 2
BRA2.77% . i £ B 55 R B4 E T, 2010 4F- 11y
17.50% 34 K- 22 2018 4E- 14 88.54% . 2010 ~ 20154 H
G X A5 FIA A, 2016 4EE 1R 11 58, I M
2016 4EFF IR i A R R IR T, 2 2018 4R 2 #1144
HOM A 12 52, Ui A5 R PR MRS 5 42 5, 14 3] 88.54%
(LF1),

k1 2010~2018 W53 B 6 X H7 4 JLPKUAR CH i & 7 3 H L
Tab.1 Screening coverage of PKU and CH among newborns from

2010 to 2018 in Inner Mongolia

WAEHUM BB AR e

O T T (0 ()
2010 5 214260 37506 17.50%
2011 5 208796 41993 20.11%
2012 5 232774 51616 22.17%
2013 5 226348 61978 27.38%
2014 5 238474 87481 36.68%
2015 5 200051 84052 42.02%
2016 11 210906 131340 62.27%
2017 12 228080 168727 73.98%
2018 12 192212 170175 88.54%
A1t - 1951901 834868 42.77%
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2.2 2010~2018 A % ¥+ A & X PKU 4= CH /s & #1
% TRME % 9] 69 B w L

2010 ~ 2018 PKU 5 CH fifi #& 4] fifi BH 44 5 41 3
0] 3% 3 W12k 84.02% F11 85.02% . 2010 4EF12011 4£%)
175 BH - o 191 %5 % /b, PKU 5 CH 5 25 43 [8] 38 34 78
93%A | 2012 4EH1 2013 450 07 P SOE 22, 43 (A
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RN 60% ~ T0% 2 18] . FifiJ5 =4F, PKU FI CH
A FR B IR YEREAE 900% A2 A . F AR, CH
0 2 49 9 B e R A, 3 (DR Oy 889 22 A 5
PKU fifi 25 47 i BH 1V B0 bt WL AE f6 G RLAE | 43 [l 5 7
80% AT (L3R 2).

# 2 2010~ 201847 M+ 1] B 5 2%,
Tabh.2  Recall of early screening positive cases from 2010 to 2018

AEfY PKU fifi#s CH fii#s
(4F) ek VIR AR PEATIE AE(%) WIS PEAIE S A (%)
L o L

2010 37506 34 33 97.06 62 58 93.55
2011 41993 51 50 98.04 43 42 97.67
2012 51616 124 86 69.35 458 276 60.26
2013 61978 514 359 69.84 657 431 65.60
2014 87481 523 501 95.79 620 588 94.84
2015 84052 414 394 95.17 513 491 95.71
2016 131340 221 194 87.78 603 564 93.53
2017 168727 437 332 75.97 1022 892 87.28
2018 170175 373 312 83.65 1276 1125 88.17
&Er 834868 2601 2261 84.02 5254 4467 85.02

2.3 PKU #= CH % & % % B & Ja#s # 47 _acH
4k 834868 fil# A= LB kLSt 11,2010 ~ 2018 P 351 PKU

SEty FIA K B R ) LB A2 PKU # L 106 .

], AR RGN 1:7876, 54F PKU KR (Hi2Hs i )

P A Ui A B0 S 75, (B BEE Hi A L A 2

BRI, 3 AR r AR e (WER3 K1),

1E 834868 il E L, 412 CH /8 L 207 i,
SRR N 1:4033, CH KW TE 2014 41 5748
FEE K, 2014 4F i A58 2R XA , 2014 4F 5 &0
FIATE(WLFR3,E 1),

*®3  2010~2018 PKUACH# % R
Tab.3 The diagnosis of PKU and CH

O gy
(£E) W AE iR iz A #hisk
2010 37506 5 1:7501 10 1:3751
2011 41993 4 1:10498 4 1:10498
2012 51616 11 1:4692 1:6452
2013 61978 6 1:10330 9 1:6886
2014 87481 8 1:10935 26 1:3365
2015 84052 16 1:5253 28 1:3002
2016 131340 16 1:8209 31 1:4237
2017 168727 18 1:9374 45 1:3749
2018 170175 22 1:7735 46 1:3699
At 834868 106 1:7876 207 1:4033

15 - /—
1

B I NP PN SIS U SN
A (4F)

E1 2010~2018 W%+ & 76 X PKU A CHA#% % s %
Fig.1 The diagnostic trend of PKU and CH in Inner
Mongolia during 2010~2018
2.4 548 % WEN0FH L ILEIR G B LT

A [ 1T 47 [ N 2248 TR AR LB i 2 SCRiR
SN SCHER AT AR A B (L3R 4) o Jba AR
SRR, A A 5 R 99% L) b | TN SR
DK NSRRI A Oy LT (BT H A, PA A BN
AT A i R AR I DX i T A S TR
b DX A AR RISt X . 00 BH 1 4 41 (o]
NG T A B A R I, R TR L 5
RIBHIXAHZE 10% L) F . PKUZEN S HLIX 12
FE T HA S AR T LTS Ghr b st
DI , 5 BRPT A AL ; CH 230 LT Bk
[N N B S A A = i i e N
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4 EHRNEZHPKUE CHIFEE LG NEF T
Tab.4 The screening situation of PKU and CH in many places in China was compare with that Inner Mongolia
e HeE) Oy TR PR ARG WiE= (%)
(%) (%) PKU CH PKU CH
e 2011 ~ 2018 834868 17.5 ~ 88.54 4277 84.02 85.02 1/7876 1/4033
e 2014 ~ 2016 515947 70.43 ~ 81.60 76.2 89.08 94.23 1/4885 1/2325
SR 2010 ~ 2016 2329335 58.0 ~96.5 84.67 - - 1/7764 172411
R 2009 ~ 2016 827443 - 46.38 = - 1/24300 -
F g 2010 ~ 2015 1811085 - 70.03 77.52 - 1/33538  1/3054
Py 2004 ~ 2012 1319046 = = = = 1/16488 1/2339
B 2009 ~ 2013 500228 0.92 ~ 48.35 26.99 7631 - 1/4719 -
FOEERSEY 2009 ~ 2013 154548 = 12.96 97.54 94.77 1/2415 1/5520
Jha 2014 ~ 2017 175090 - 99.3 98 98 1/5306 1/1459
K" 2014 ~ 2017 252588 99.04 ~ 99.49 99.2 98.59 99.65 1/4355 1/5051
3 3Tig JUFRY i 2 2R AR F AT A B 258 . ) s B s 197]

3.1 H ALK R IR A A AR B 6 R gk

HH A B o B 4 AR R 1 R ) i,
A Ah S SRR IR R B A L e T A A
Ry A B — B A e JE — A, (AR R AR
A5 e W AT B AT YA e AE BT AR LB B R AT 45 5112
ViR T, A KRR AR T 92 2 b LB AR () AN mf
WiHE . PKU AN CH 2 [ N A M i WL B A L
A A, 5 LRI S BE IR 2 RS K
BAMERE, SR LN S ERE . AR
A R B Be A 20 AT, UL e T ik F]IE
W MK, {Hi T PKU I CH 76 R4 3F 0 i iy 26
PR, B ZAEAR B 1R A T SRR AL,
T R LA TR R B 5 ) 0 B A AR e i o ok A
JLBEg A, D AT 3] Rk B R b BRI
KARJE R ke K A . & A LR i A5, 2010~
2018 N 527 H A IX 12 PKU F1 CH B JL 313 A,
fili i 2 g ) LA LSS 2N LAY , A B TIN5
R DX A T B
3.2 AEFAHEEHAILPKUACHFEH L G
FACPVE Y S

e 1 ) A= L i A 1981 4 1 e 78 il I
& bR R A E S A EAS XY, NEEE HIRKX
2007 HEFF 4R FF B A LR i 25, AIsct) () — R i
BN, 20174 KB N 12 FIF AN, FEAHE %
4 IR XA T AR LB O A B 15 R M 2010
FE20184F—H 2 FIHER 8 42.77% , e &
iK% 88.54% . (HJE, 5 at 45 K iR (599% ) K
BRIT Ay 1L PG (SF-441 76.2% ) BV (3F- 14 84.86% ) it

B3 Tl R AT [ N 2t

H AN 520 B 6 KOp Ak LB i & TR A
RN, 2 78 25 3 0] & A0 R AT AR KR
ThasTal o PN 5ty i X 0 A 78 56 SRR 43 (8] RG] fig
Z R AN EAG B E AN Bt A L B i 1) B
BBl BETTAS B i S5 ] B 52, DL R 558 LR Bz
X7 A L O A R DCTRRE B NG OG . XSy
T BAEA T ) TAE P LA IE 23 F B TAE
R A PR R, 2 BT A LR E T e
JUPR AT () B B RN 55— T, A 7 o
FERCATRE S5 NS bR s A G, NG IS,
SEp T AR DT e v B TR H RS
LB IARAD B Z U B AT AN B P HLR 7
K, Hor A JLBCR T A RS B SORiT AL S
ORGP, A EERARA A — AR AT e 2
AR LR BE AR 2 SR i R 487, X X iR o ]
SREUEE AT RBUS B2 22 s, 80 T —2 10
Vel BRI 240 X B 45 A B, 7 FR it R 2
SEPUHT A LI T A 47 T, IO TR A R BT R (A T
el Y NI N OE s
33 A¥EABRAPRULAARLE RmELRE,CH

2010 ~ 2018 P 527 A ¥ X A 0 2 500 48 1 i
7N, PKU B & A2 28 R 58 177899 , 1 T 42 [F°F- 1
KA 111144, FEARSCH S EIN ZA T, N
St PKU B 908 % i H R st A )1 4 A8+
PG b5t XA KGE T L Z R LR R, A
WIS TT453 41 T 2008 ~ 2010 3% [ 3045 19 PKU & 4
O, WoR AR BT (NS T B H R SR L IX PKU
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SRR, e EIE BN, NSk
J&F PKU g A HLIX . 4 FE RN, PKU B RA K
e 2E AR, n = B HH AR JL PKU [ &% 1/
2600, 1fi H A% H A= A9 22 LA PKU B9 & 9 KA R 1/
100,000 ; HoAth 1 [X 4518 PKU %9 2%, QN2 IR 245
1/4500, FE[E 7 1/10, 000, 2 [H 4 1/15, 000", P4 52
1172010 ~ 2018 CH HF-34 & A 2 Kk 09 % 1/4033,
% T4 E K F 173009, 754 SC iy Hedge
NS CH B &5 R AR T [ N 250 X, B i
PR AN T . SCHR RS R CHZETH A4 b i &
3 5 [ e K] e L6 B8 T S5, 00 2 A 1/3000 2 ~ 1/
4000, 7% & CH 78 42 LR I &7 2 1/10, 000, 52
CH (K55 1 172372, 1 7 il CH B & R0 1/
800", VT — 5T B, HA CH /Y B4 & 9
K 1/1976 , FLFE A [ Hb X &6 R IR A MR, fers
1/1970, 5241k 1/4202 "', PKU F1 CH [ % 95 R £ A [fl
Huda | A 2 5 e P R el A 1T K DR 2 i
R 5%, K AT BE TR R R % 3k DR B0 28 A8
BT A 5 o3 — 1T, 5 A L i A 1
YR R A 5 o

2007~2012 N 52 7 #3434 X PKU Fll CH i 75 45
THFFE 7R PKU 8 & A 5 R 2% (1/2068 ) 5 T4 [
SEXIKF-, CH B AR LR (1724 DR T 4
FROFE 1 H AR A AR DX 9 4F 1 i A B
AHEL , PKU Fl CH ) & A= 28 R0 2635 e HE i 35 W ik
Al . A SRS ) PKU 1Y & A 30 K06 R4 2 T
X7, TRt FAR RS R F a4 L, A
FOEEOR HA S IX ) FE4 i T JLAR 9 PKU §ii
A L2, 84 Bk PKU BB LAY Fe 38 0] LIS 5
HRAEERE S, e s ERPKUE L. CHIARAE
BRIFFEZ AT T, —J7 i v] BE [FRE i F A K
AEE T A FR OB AE L, B — W T R S T A
CH SR FH = R SR8 1 18] 43 B e 3 o e v R v
T PHAS 2R o,

N2 FIE X PKU F1 CH 19 %06 2675 3 = AFEHH
P FRUE  HENMX SR TR 2 X 2%
Ko R ARG e FF A % ez i iog AR LN F1 AR
A P AR 552 /1N 5 T st b5 0t P Ry i 40 A 00 1 2
WBIF 7T A S, ARG R ARG B S5 T B P R A
WD T IRAE R LR XU T8 A LB i 25 1
YEBUS TAR K MISES: o B PE P i & A 2R R
B85 N B L IR 28 7% iy 545 K e A G, PKU FICH Y
R M R R — R S T AR Ml XN T A e 3
DK 2 A8 i HEt 2%, AT X8 A H X A AT 37 PR 1A%

- 585 -

3 118 T A4 il R S

A )L i A 2 PKU 1 CH L2 W i A %k
Tt , A5 0T R R A5 4R v O A P e AR T
i 27 S ROR A ROR AR . AELUR RS TAE, o
SR FLFNE AL, A IE TAE A 2 |, 325 A A 8T
A LB A AT, SRR U N S8l B IR X OB A
JLPEIR i A T A B 4Tl T, 7E B A Fehb 2
PKU F1 CH 09 7 35 8 M A Bl 2 2% HET, bR #
PKU Al CH i 25, 3& X8 I Ji B R B 2 BE Vol AP Az
FR R T S a5 A5 A AR T A, R A I AN W ) [ PN o
St X 2 2T B S BT AR BT AR, (R X B
A LBR I TR A E T BB B B

S 30k

[ AT, EIA 1 . A 580 J1 Az LR N i PR E Al Se Kk
FEDR B S BE IR AR A B A (7], FR AR T S 24 24 75, 2004538
(2):99

215695, TG, MW, & . ama A L a4

R )] PR, 2016531(24) :5249-50

[3] TRETAHE, A . 515947 18T A= JLBE R i 2% 45 S 40 MT ().
P E AR, 2018533(17) :3966-68

[4] XTI , 22X 2010-2016 4FBEPE A HTAE ) LRIt iRY T
K BV 45 43 Hr ()], A L EE AR 24k, 2018526(11) ¢
1121-23

[5] #iZE2s, HOMEAS, T4, 5. HIR4E 2009 4E-2016 4F AL A R
PRAE 8 A B 55 s a3 (0. vh B AR S st fe Ak
2017;25(2):95-96

[6] A, SRET, B, & SEHI4E 2010-2015 45542 L
B S W ST e S T 1 e R S RS O
2016;31(12) :946-48

(718085, BRIAA, kR, 55, DU)IAHTAE Lifis thoosi e LG
R FRIRTREAR T AE 5 2R DI T PR AE 07 7 285 SR 23 B[ J]. 1Y
JIIEEZ:, 2013;34(11) :1745-47

[81 7520, HElR, T/NA, 45 HrsihlxX 500228 i J LA
PR PRAE i 2 [ B 23 BT ). O st fe 2R, 2015;
23(1):70-71

[9] EEM, TES, K& B itihx 2009-2013 4F44: JL
PRI A AT ). SERBR 2, 2015;22(1) : 72-74

[10] RZRLL, JHER, A, 45 IBUEX 176340 48T ) LB
A LE AT o E A E R, 2019;30(6) :516-19

[11] BRIE . RZEHIX 2014 42017 4E57 A= L 07 2 445 S [m]
JBE A HT L] R LA Sisedeak, 2018;26(9) :62-63

[12] F#iR, 22/htk, A28, 45 o bl DX 2 D9 W BRORE 2
AR 2R R AR PE A )] h B A S fE 4k, 2014;
22(9):1-4

(F4#%5947)



. 504 -

Journal of Inner Mongolia Medical University Dec. 2020 Vol. 42 No.6

15 BRAR BT 5% 45 SR 278 ADCH A REIX 2» S1 5
S2 1. S2 15 S3 M, [ P AR [810F 5 45 Rl 4
ADCEANBEIX 43 S2 5 S3 1 s A 2= 3 46 th IR ] fig
A AE B B B B3 E & 25 Bk
ADCAEAE VAL 25 ALK B T i SEAEAE 3 2 1%
i PR 28, 15 R e — 2B 0F 9 . ARBFSE 45 3R o ST
552 S3HH[E] IFIIE ADC {2 MMP-1 mRNA ik
HA G2 L, BAR - B AL A — 85
PO WA T &, (AR BRAR T S [ AR S RIS 7R
Sr4H b HA IR PRI A
3.4 MIRARBIER

AR TR A R R e B AR 4l Ab K RU
IE ADC B 55 MMP-1 23k 2 1E A5 (HEF & &
A HA M e, T — Al kSO MMP-1
PR, HIRARVI I Z B R 55 LR i
SEIFZAR 1 B X PR 2 S B 2E AR A 1 5
TN IR, N — 2P B RAALE B A R o ik
T LA

S 30k

[1] Berg G, Barchuk M, Miksztowicz V. Behavior of Metallopro
teinases in Adipose Tissue, Liver and Arterial Wall: An Update
of Extracellular Matrix Remodeling[J].Cells.2019; 8 (2) : pii:
E158. PMID:30769840

[2] Duarte S, Baber J, Fujii T, et al. Matrix metalloproteinases in
liver injury, repair and fibrosis[J]. Matrix Biol. 2015; 44(46):
147-56

[3] Liu T, Wang P, Cong M, et al. Matrix metalloproteinase— 1
induction by diethyldithiocarbamate is regulated via Akt and
ERK/miR222/ETS—- 1 pathways in hepatic stellate cells[]].
Biosci Rep. 2016;36(4) :15-17

[4]Roderfeld M, Hemmann S, Roeb E. Mechanisms of fibrinolysis
in chronic liver injury (with special emphasis on MMPs and
TIMPs ) [J]. Z Gastroenterol , 2007 ;45(1): 25-33

[S]Ghany MG,Strader DB,Thomas DL,et al. Diagnosis,management,
and treatment of hepatitis C: an update[J]. Hepatology. 2009 ;49
(4):1335-74

[6] Ronot M, Asselah T, Paradis V, et al. liver fibrosis in chronic

hepatitis Cvirusinfection: differentiatingminimal fromintermediate
fibrosis with perfusion CT[J]. Radiology. 2010;256(1):135-42

[7] SRERAR , RS, whiaA, 55 RRUHLF e B4R &

FHEA 7 -1 m RNA 55 9K OB R R BLZR KL
FOAHSRIE]. FP R RS AR (BR2ARR) , 2017;542(2): 161-167

[8]7E [EI 4 , FREF-, R4, 55 . MR ¥ BUIMAUSAS7E K RUF£F
AEALLWT P RO, T AU 242455 20135 47(2):172-177

[9] Yang L., Rao S, Wang W, et al. Staging liver fibrosis with

DWI: is there an added value for diffusion kurtosis imaging?
Eur Radiol. 2018;28(7):3041-3049

[10] Verloh N, Utpatel K, Haimerl M, et al. DWI - histology: a
possiblemeansofdeterminingdegreeof liverfibrosis? Oncotarget.
2018;9(28):20112-20118

(1] B e i 27 a0 2 AR BE 2 i A 7 o 2, h e

BEF g o2 A iy 3 (2019 4F)
SR 24&,2019;22(6) : 793-803

[12]0kamoto K, Mimura K, Murawaki Y, et al. Association of
functional gene polymorphisms of matrix metalloproteinase
(MMP)~-1, MMP-3 and MMP-9 with the progression of chronic

liver disease. J Gastroenterol Hepatol. 2005;20(7):1102-1108

[13] Wasser S, Ho JM, Ang HK, et al. Salvia miltiorrhiza reduces
experimentally— induced hepatic fibrosis in rats. J Hepatol.
1998;29(5):760-71

(4] FB, Flw  BREE, 55 . SRV e v T 21 e
TGRS . PR R 224K 1989369(9):503-505

[15] B&HES, BRAR , 22 0F, 55 3.0 T MRI R BUR K02 Wi
HhBE P LT GEAR AN (B SE BRI ST, v B B R 2420 A, 20175
27(19):17-21

e B S S S S mta S S S S e S i S L S S e S S S e o

(E#% 585 1)

[13] Ania C. Muntau, Marcel du Moulin, Francois Feillet. Diagnostic
and therapeutic recommendations for the treatment of hyper
phenylalaninemia in patients 0-4 years of age[J]. Orphanet ]
Rare Dis, 2018;13: 173

[14] Rastogi MV, LakFranchi SH. Congenital hypothyroidism[J].

Orphanet J Rare Dis, 2010;5:17
[15]Zdraveska N, Anastasovska V, Kocova M. Frequency of thyroid
status monitoring in the first year of life and predictors for more

frequent monitoring in infants with congenital hypothyroidism

[J]. J Pediatr Endocrinol Metab, 20163;29(7) : 795-800



	侯东霞_Print-7
	1

