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Progress in the application of circulating tumor DNA detection in clinical

diagnosis and treatment of colorectal cancer

XIE Yingchao, ZHOU Chunlian, XU Weiwen*

(School of Laboratory Medicine and Biotechnology, Southern Medical University, Guangzhou, Guangdong,
China, 510515)

[ABSTRACT] Circulating tumor DNA (ctDNA), a kind of cell-free DNA (cfDNA ), is released from
tumor cells after necrosis or apoptosis. The genetic information of ctDNA is highly consistent with that of
tumor, so it can overcome the heterogeneity of tumor which cannot be solved by conventional biopsy of tumor
tissue. ctDNA detection can reflect the state of tumor constantly and repeatedly. In recent years, ctDNA
detection has been widely used in the early diagnosis and screening of colorectal cancer, the evaluation of
curative effect and assessment of prognosis, the monitoring of drug resistance and the guidance of drug use. In
this article, the application of ctDNA detection in the clinical diagnosis and treatment of CRC will be
reviewed, in order to benefit the clinical diagnosis and treatment of CRC patients.

[KEY WORDS] Colorectal cancer; Liquid biopsy; Tumor marker; Circulating tumor DNA; Clinical

application
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ctDNA, §iE B T AN [f] 14 [ 2 78 otDNA £ %A
I] 5 5 R 5 DO (] AT g S 350 Tm] 2 A0 g ] 1Y)
ctDNA ¥ & AN ; ctDNA K H 11 22 St 5 70 1)
K A7% 1) T W IE (35 A ctDNA 7] & i, i
I I0 IV 398 B9 ctDNA A H R 5 51 R 55% . 69%
M182% . Yang %" HIE T 45 i TV M B
ctDNA ¥ i 1 35 5 T 118 H. ctDNA ¥ B2 58 i
55 IR R /INHE AR G, 5 V< B ctDNA [ 77 A A1 A
TR A5 90 S AN R T

2 CtDNA AR

AT ctDNA K2l £ AR I A58, BE PR,
JIT A R A0 5 PR 215 R Y T BOER AT LA T etD-
NA, i T e 8 M I ctDNA Y 7K i
1%, BRI R e R R R e R S T ) A D
Ao Pk Sanger il J37 125 A 3R 19— 00 3 4 A ik
PEARAG , N — 4RI 5 £ K (next generation sequenc-
ing, NGS) W K AR 1 T ctDNA A& 16 57 A 7K o
3 o ) 42 [A] — DX 3k ) DNA R B2 DLt R
RIS, o v A SR, AT AR
JL BsF [R] N 58 B B A AC R I o TEAE K TR Y
CE AR A DR AL Y B R B B B (B TR
iE S8 E AL B A E R ORI R . H
I, 0 T 2 B0 28 8 AL s ARSI, — R T BT
R4 Wik 20V (digital PCR, dPCR) AR LY
1447 K (beads, emulsion , amplification , and magnet-
ics, BEAMing) . & F* PCR (1) €75 1" 1 £ 45 (ampli-
fication refractory mutation system PCR, ARMs -
PCR ) . 0[] £ Bl 18 it 176 19 2B & I (bidirection-
al pyrophosphorolysis-activated polymerization, Bi-
PAP) Fnic 4 34 ¥K B2 Wl ¥ (tagged-amplicon deep
sequencing , TAM-Seq) LA} 3 3 B 0 7 14 ik g
A1 4k 45 20 K] 3% (cancer personalized profiling by
deep sequencing , CAPP-Seq) ; 1M X T~ A M1 B 28 A48
A7 SRR, DU AT SR R 4 6 DR AL ) A
J¥ RNA R 3 P47 7 7% DA B 42 JE PR 24 R Ak )
J¥ o ULEY ctDNA RZIE A LA LR 1,

3 CciDNAZELEEFEZIT R RN B

3.1 WS Wr i

CRC FHARXE & L, ZHUE FH W2 5k 2 b
F BB Bt , XA KGN T CRCIRY P MENE , ™
ST RCE BIRYT WA R 12 97 1 S B A
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R1 EIH DNA &M A LB

11-14]

Table 1  Comparison of common technology for ctDNA detection'

LiORIIEFN i NS UIRTS e JriBR

ZEA BT PCR DU il it REUE S, 1A F]0.005% 45 00 SCE AR IR 2 K
BEAMing R 7T DNA, A R A {0 e & B b, iR e A2 A i R 5 LU T A

il I 1 35 PR 28 AR I, BT TR 7B

B—DIRER R A EE R N e S] Al axd e, R AR ARG I 28 AR A
{PCR KUY R R B4 ) R/ 0 R R 2 0.001% R AL

3k P AR AR H A B AR 8

14 DL

Taq DNA R & W/ 3/ -5 st 4b IR RBUE W, AP PCR =W 005 L RERIN E 41 2878 17 551
ARMs-PCR &M, X T 3 K vl Be 0y 5 [ i i %, B 3 (s Pkt

AR
BLPAP F£T PCR 9 R[] £ B R A TG A 2R RSt DR BRAG I B R Y RBUE AR

G RN A4k

7E DNA i#E17 PCR ¥ i (5 Bk~ ol sE Bl MBI e, REUE RERTR K AR R, 7
NGS PR W) FEmR 3 H A DNA BERE & I @ e, ol JEAT AR X S B S i 2

ERe PR EREE S S5 O ZIN EHSN

PRICY RN T, P 8 (WY R AR AR s T — R AR,
TAM-Seq W BREEYHE) R L T U R RS T 07% M KT A X

X AR B, A1l R

TR NGS HiA M AERIfb  REEE &, R E, 525 K

CAPP-Seq FEH AR S EVE N TR RS M REAS IR AR L & T AT

EA TR 1) 4 3R i P A T R

TR R FIHGEIT . CRCEFERICT .
L)) BEATIR T, 5 AR A7 15 RN 75%~90% 5 3 T 1
WICIL V) /838, 5 AF-A7 15 R AN 40%~55% Fl
10% " fnfaf i s CRC i 132 i % 1 o S 4ok
CRC 4 3 iy i 58 $4 0, DAAE Z 0 55 S5 P R T
ctDNA Kl 7E CRC 112 K A i A 17 HLA 8
(48 T2 Lo Yang FE" WL IR UE T ctDNA 1K
R T AT S B E R E H R A P bs B O
A4t )i (carcinoembryonic antigen, CEA) |, H i 85
(alpha fetoprotein, AFP) . ## 25 71 J& 19-9 (carbohy-
drate antigen 19-9,CA19-9) T )5 125 (cancer an-
tigen 125,CA 125) Jidt)i 72-4(cancer antigen 72-4,
CAT72-4) ), W LT BT A g ik 3 100 28 3 A A 3R 1
5 T A4 HBR o Frattini 25 BF 5% % B CRC &
# 1L DNA /K- & % T &, 1A A5 DNA K-
TR, P52 KB PR TR . Symonds SFTAEXT 91
% CRC B FARA G MEAEA W 53 h A B, 47
1 B 5 7R 12 Wi i AT ctDNA BAE: , 35 61 (74.5% )

FERDIRE VIR IG A R AYE . I P ctDNA 7 E S
CRC 7 AR ¢, IF HAEF- AR UIBR 5 7 PRl 396 5
FBAYE. DAL 5E AR IE T CRC 3 ctD-
NA 7K Lo g R B 8 T e VAR TG A ) —
B A W br A W08 B i 8 40 B (circulating tu-
mor cell, CTC) #l ctDNA A & 14 £ [R FE A3, an
e A RS DA R — R b v AR v e
J) 123 ] S PR 4%, {5 ctDNA 3 {3 57 17 , Bette-
gowda %5k BLAE 5 K Y CTC B 3t — E 2 K6
ctDNA, {HK5 ) ctDNA [ HI AR A RE4RF] CTC,
IE AT L, ctDNA J& — Fh A X 54 B 48 Fn o Ik
Hh A FFEAERI G T ctDNA 5 CEA, &
PR Ad F ctDNA 491 CRC #4550 70.7% , 1
CEA & ctDNA ¥4y FH 4 i 4 5 M AT 38 100% .
XN T FATHE NG R L T8 ctDNA 5 CEA i 2%
SR NIE = E s
3.2 JTRLHIWT

i 98 B 7 255 T S R EE R Y, W] LAk R TG
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BB ST I8 T Bl RN DA SRR R T . IR
1] CRC — AT A REIR ALY , A 2 AES SR |
R S 8 PR AS DU /NI B e, AT 200 TN 52 R e
B XURS: , 3X A 5L RE 8 2o 3 7 $2 . T 9 PR e B
A B, SCRE O B 3 AR S Vi A Y B R A i
RTENRYY . 2T R I M E BRI otDNA
IKAP-AE AR R H T CRC FR & 1 155 W 3 7 A5 R
FATE BB /N kA T B e A2 R A RN A
Diehl %5 /i 5% & P ctDNA 7£ Ff 47 58 4 A 1y 7 fig
Gz 3], T 2 1M W BORE 278 ctDNA JK - 5 TR
VIBRFEEEA O¢ . Cheng 5518 T ctDNA BEA L)
JFH R 40 W7 i 96 2 A5 U0 B 1 1, SCAT LUK B 245 )
B IT AR T8 5 PE S H W 9 (metastatic
colorectal cancer, mCRC) 8 # J/97 Wi 0] , 1697 JF 1R
J&i , tDNA 7K 57 B 20RI T B, TR 5 Rl A 3]
S I ctDNA 7K i o Hsu S8 fd ] 12 4E
T AR X 32 1] mCRC 8 5 1Y 136 > i Jgd 20 2L F0
ctDNA FEARHEAT T NGS , 2 70% (14 b A% Hp A ) )
WAL AR S, MR 215 11K otDNA ) — B8
(85%) , Vi 1 18 i Ji 45 A B tDNA 7K-F-Hy22 fk
S gi 4 /N VIR 56 . Song 45 P HF5T 3 B R
ctDNA 7K - F+ 5 5 mCRC % 56 (s
90.7% ; FE 51 :82.0% ) , X F 432 07 s R B Ak
£ A ¥ 5Z 1A (epidermal growth factor receptor, EG-
FR) #3697 ) 5, otDNA O T R 13477
JNL, 3% 22 W ctDNA 7K 1] AR 97 B i 4 7
LSO, Of A R e iR R B . Murray
L0 CRC B F ARG 124 A Wl B 2k
BCATI1 MITKZF1 i) ctDNACIRZ, & BLH H4L ctDNA
BE: B CRC 9 1511 5% B 5 R il i 52 2 1 XU DR
B, Diehl 45 % Bl mCRC & F R Y5 3%
JNIR R B 5 otDNA KB B A 56, AR 5
L3 H g B S L APC, TP53 Fll KRAS 1 5873
17 100 28 4 Ve i e 52, R SR FNRE SR LT 2436
#] 100% . Wang %58 & L ctDNA #5015 AR 5
2R AT B M e (P<0.001) o Scholer %5 4f i
THEEBENARIG ctDNA ¥ 90 3], k& A&
BEPRRMAT] . 5 CT WG L, ctDNA K 5]
SRR RT 9.4 SR T 15 Y ctDNA 7K
AR A5 bR AR R AR AL BT R — Bk, X
WAL T tDNA 1E Ry —Fh i 55 = v A= 4
Bz W, 76 e I 13 A0 B 5 b BAT BT ARG A
P ZM LR T RIS otDNA I AT D42 itk

A0 A R | IF B R I 2 kR R B
B
3.3 TP

CRC BELRIT I, FEIE W 44 T g it
— 2 J T B ko IR R B DA
BEEE G i PRSI 8 53 30 s BRI 2 1) O 1 AR
ERNWr, B AT BB AR 2 A U K, 2 38 5
JCIEHEAT 42U K ol R A7 I AL 21 i JE R 43 A
BF VP T A AR N, 2T SE B A
T ctDNA 1 DL R PEAS F AR KAk 7 J5 i 15 -
Thomsen % /Y %t 138 44 % 5% i i — R IR IT 1)
mCRC & #H W WF 5 & B, 5 — 32 1b 7 )5 IRk
(%) ctDNA 55 i i XU IR A OC , FEIR YT 3 72 rp AR A
Af ] ctDNA 9 dib 25 38 IR 7R 45 R 223697 19 18 XL
K . Yao %™ 4[{i T RAS/BRAF 775 1) ctDNA 15
D] FU mCRC —Z&4bT7 (T i J| A= A7 (pro-
gression - free survival, PFS) 1% 1k , i RAS/BRAF
ctDNA 2725 K6l /£ mCRC H 3 b 18 15 (e 32 41t
2 ¥F. Vandeputte 55 W B 4 ctDNA /KB &
B 5 PFS FUE KA1 % (overall survival, OS)
AR, Tie 55 48 T2k A 159 ] 35 19 462 17y
M A FEIRTTHT R YT RS MR A
o1, ctDNA 43518 77% .8.3% F112% . AJ5 ctD-
NA A6 0 385 7] FU 0 52 A, #4540 0T I B8R 5 AT Al
| tDNA, W Jo 5 & AR AR B 1 2% . X T ARG
ctDNA FHVESEBAPE B3, ATt 3 4 0 L A AE 357
Bk 33% .87% o Zhou & HRIA T — M5 BB PR
iR, ctDNA i T 13 £%, i CEA F1 CA 19-9
KPR HFFIEHR o Young 267 & Bl ctDNA Wil CRC
52k It CEA U 2 % . X SEHRIR L T ctDNA X il
I CRC 35 10 1 ELAT v B UM AR Sk
3.4 Tt 25 W 5 A 254E

i 98 Tt 245 2 24 i CRC I PRI 7 T Ml 174 e 32 42
() I iz — , LT 2541360+ 43 52 2%, I ctDNA £
Wa] DUAEAR ACPE O T it it 25 58 A8 1 7= A= Fn 34K
IR #E S H O WT AT, A BB 43 CRC #1377
(R ERR . EGFR #7712 24 1 CRC ¥R Y7 1) 3 224
[ 254 2 — ,EGFR 7E 60%~80% CRC i i 1k,
L EGFR by I #5119 5 v B 470 {2 BH Bt EGFR (1915 5
A AT DL o) g 2 i A5 A TR B L e AR K AR
ZE M . CRC % EGFR 11 ] 7 B & 7= A= Tiif 24
PE, RAS 28725 Fl HER 2/MET )" 3% J2 55 i UL 1) it 2%
HL ', Bettegowda %5 % KRAS.NRAS.BRAF.
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PIK3CA 1 EGFR 4=4M 8 T #EAT K, % B 96% 1Y
FEZAS f) KRAS 85 NRAS F: N A4 & /b — AR A%,
Diaz 25" FI| H ctDNA £l £ A X 5 EGFR #l 1l
RN WI6 T 10 B8 3 R A7 T 245 1k SR U, % 3R
KRAS SR B T 42 Fh 5T 25 A0 ¢ 1) JE R 58722
M AT LA 3B B T 2 58 A48 0 7 A 3k B e O e
A, Misale %577 iE T B4 A KRAS 1) mCRC
1€ EGFR 1 il 536 97 o J& J5 i 3¢ v s ke i) 52
KRAS %L , KRAS KV 2 A7 PERG I, " 187 EGFR
MG KRAS 878 B2 AT ¥ T B . Arena 567
fili FHL EGFR JE B4 4 v 215 BAHTFNIA JE PR iR
J7 RASHFE I CRC B & BUHI RS2 BIFR A5V 24
(IR . T fi18 5% EGFR $T ECD (EGFR Jig 4}
X 3) A% S 1A AT B2 B e RE BT AR MM-151 G bk
A 5 ECD 24 s 454 )5 , #i il EGFR {5 5% &
FZ AL AR ) A R OO MM-151 697 P 21
BRI IA JE BT 25 1) CRC B3, ctDNA Kl &
B EGFR ECD % 72 S [ {X . Russo %5 ™ #ft il 1
MET 9" /& EGFR 1)V il 7] if 245 (1 AL I 2 vk 4 ik
T p.G595R Fl p.G667C TrkA %5 75 42 fifi T 4% 4
NTRK 1 HHER) CRC B H R 25 . H i aY
a1 2454 BB X o i — AN SO LA A VR BRI T
IR 2 B 1 — 13 B, e 200 A s 2 ) At %
B, BT LA i 24 [ — AR F KBk . B Al
B WG B 25 W sl B BT T iR A A9, Al
], RIRGTWIRYT , RPEIRTT B RYT , I
X RNA FiAR B A L B RNA T AR 545

4 INEHRE

R 968 R B DG 1 AT L S A A e 9
SR 2 i PR A AR 27 1 e ) = 2 RS ] — i
Sk N B AS () 20 M ) A A 2 S R Rk S R R IR
(] AF7E 22 5 AN [R5 RS kE 2 A1 AT REAFAE 22 57, 3X
BEFR 2 A AUTE A R T P, tDNA Y% 15 12
55 i PR A R — B, — @ R L Al T R
E8 H ] 028 ) 5 S0P, HL ctDNA Rl BA ff] Al
A R R R T &
T LA B IO TS e S5 0 i, JUH SR A 2 g
% K IsF R PR 21 19 BE A, A8 A [8] B4 s 1] a5
Z WM G AT BF 5T . Gl i XF ctDNA k47
J, AT LA A LR AR R S 00, S B R L4002
B, 1t R Xob 12 9 A8 2 R AR AR L i) 285 MR T T B
PG IR AT S TS | 48 S T2 91 S D0 25 /4

A 25 B 28 R B AL RN & P R T 5
2. BRI, AR ctDNA i 75 147 %6 AN [\ i 4
P, JC I B AR v 3 B AR R Al — A
BEAh, 5 IR 21 2T A, otDNA H R 35 PR A AR A
A ] SR AR E VAT R — P R E . S AEA
KBPRE SR, BB SRS | K T 300 A i PR ATE 5
CtDNA IR 28 45 K R AT IE s AL, 72 I
PR A 8 B B g 11 18 FH A (o

Sk
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FH NGS HARTI R IR SRS A i 6% 1
KA B GMh' GBS mFa

(# ZE] B @7 FhEBIEZLT PCR(Gap-PCR)SS A T — QI B i 5% i DS
o AR PRI RR E R S % T PCR Y PCR P~ ib AT mil iy . &% 32l

F B2 M K 3 T o ARG 16 T B AR RIS, 4 B o BRGELG, 2 B B B G B Ax A Y, 1
HIER G 3 it AWFICE 7 3T Gap-PCR 25 & T — RN P B AR K I 3 % 1) vk itk — 45
SEHE T IR Ak RS W D7 12 X 3 A 0 B4 N TE R £, DA 00 & 30, By 1k o A i B A D T LA

[X8817] Gap-PCR; il BT 5 HurPif oL s BRIC IS 5 A8 RS

Simultaneous detection of deletion and point mutation thalassemia using NGS

technology

HUANG Jie', YANG Xu’, SUN Nan', SUN Binyu', QU Shoufang'*

(1. Division of In Vitro Diagnostic for Non-Infectious Diseases, Institute for In Vitro Diagnostics Control ,
National Institutes for Food and Drug Control, Beijing, China, 102629; 2. Guangzhou Darui Biotechnology
Co., Ltd., Guangzhou, Guangdong, China, 510665 )

[ABSTRACT] Objective To establish a method for detecting thalassemia with combined Gap-PCR
and next - generation sequencing technology. Methods 32 cases of national reference of thalassemia were
amplified by Gap-PCR, and the PCR products were subjected to high - throughput sequencing. Results 3
mutation types of alpha - thalassemia, 16 mutation types of beta - thalassemia, 4 deletion types of alpha -
thalassemia and 2 deletion types of beta-thalassemia were detected , which were consistent with the prototype.
Conclusion The genetic diagnosis method of genetic diseases by establishing Gap-PCR combined with next-
generation sequencing technology to detect thalassemia will further improved in this study. It is of great
significance for screening of genetically transmitted populations, eugenics and counseling and prevention of
birth defects.

[KEY WORDS] Gap-PCR; Next generation sequencing ; Thalassemia; Deletion types; Mutation types

oc- B IR DA LA - Ml HP T B IR DL Y
OARRIES . o RS0 B 2R T «-BRIE
PR R R 3y o - R AE A o- b PR I
Hh I i AL 38 A P R 2 — , - e R LB A
O AR B el AR B B, R M KRR R
- F VA B IR LA 25%FL 4 /i Hb Bart’s

BILKBEEAIE o BRILZ AN, -o® All-a 2
WOLE a- AT I, - MBS INER T E
R FEON , WA DT R T a-BRER A R
AR g1, o R ORI 3 R R AR R A R o™ S,
o, R HET NI EA KR T 35 Mk g B
Fr68 FpogAE I B-Hy il % M FE S T B-Bk
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MR RAR G, G IR AR NS A
s R B R 200 Z R B-BR R AL %8
AR R ECHGE T 46 R BR TR RAZ
Ah A Ay B- b ST IR BT B-BR AR A
RIS T30y, BT E /D & 12 Fhigh e £

AWFFEAE T — A7 42 K (next-generation
sequencing technology , NGS ) %} 2k H H [ £ /i 24 iy
o o W e B AL 1) b v i 2 0 A% PR [ R S 7tk
AR, 8 A A5 B2, 4 B R DR A %8 72 (muta-
tions) . /)N B4 A B 2K 9 45 (indels ) Fll 2K 7 (dele-
tions ) S5 8. , NN Hbs v v 3% 1 56 PR 728 S A o 4
Tl 0 B, kg F O e e Vg 2 0 S ) AR S A U
T Al A Ay A a5 P 9 0 140 12 W A 9 7 4 AR
22 FIRF 55 1]

1 M5 R®

1.1 bR

o B 24 R ISR e S AR 1 32 491 b v i
PN A% R 1E 5 2 7% i 1) DNA, LA 58 748 714 1] i,
1,
1.2 s 51

Applied Biosystems 2720 Thermal Cycler ¥ #%
1 Qubit™ 3 Fluorometer 1¥ #% W4 H 3£ [E Thermo
Fisher Scientific 2% & , DA8600 Il J¥* {3 I [ H 1k
23k 2 5 R R4 A7 FR 23 7] 5 Hi-Fi Hotstart Ready
Mix 4§ H 3% [ KAPA BIOSYSTEMS /A 7l , Ton
Xpress ™ Plus Fragment Library Kit, Qubit dsDNA
HS Assay Kit, Ion PI™ Hi-Q™ OT2 200 Kit #1 Ion
PI™ Hi-Q™ Sequencing 200 Kit ¥3Jl§ § Thermo Fish-
er Scientific /A Al .
1.3 519

Sl BRI ek 2, e A TAEY T
(E98) e A BR 23 w6 1
1.4 Ky ik
1.41 5% Mix HECH]

H 1.3 7 15 25519 53 3 B 22 100 mol/L, #5
W1 pL TR G
1.42 PCRY 1

JZ WA £+ 10 wL Hi-Fi Hotstart Ready Mix ,
4 wL 514 Mix , 60 ng DNA 24K, B 7K #b 5 F
20 pL,

SR S A - 94C T A 1 3 min; 94CAEME: 45 s,
62°CHE 1 min 30 s, 72°CEE i 2 min, 5 N 3 ;

x1 ERER

Table 1 Sample information

HEARG S PRI GR7E &R Y
1 - Bz A
2 - Yz A
3 B HLFT HbE &4
4 B HL7E 28 (A>G) 244
5 a&BHIFE  IVS-II-654 (C>T) F+4 &aa/--
6 o LA ao/--5A
7 a f@ﬁ% -()LM/--SEA
8 o HFE aa/-o*’
9 B HI#Y IVS-I-1 (G>T) 224
10 - A= 7Y
11 B M7 Codons 71/72 (+A) 224
12 B HiF% Codon 17 (A>ST) 44
13 o H AT HbQuang Sze (QS) #&
14 B ML 7Y +43 to +40 (-AAAC) Z= 4
15 B HL %Y Codon 43 (G>T) 444
16 B HbFY Initiation codon ATG>AGG 45
17 B HiFE Codon37 (TGG>TAG) 244
18 B M1 %% Codons 41/42 (-TTCT) %4
19 o HLF ao/-ot?
20 B H1#% Codons 27/28 (+C) &4
21 a %X Hb Constant Spring (Hb CS) 245
22 o 7T HbWestmead (Hb WS) 424
23 B Hi7% 50G>A AL
24 B Hi#T 29 (A->G) 24
25 B HL %Y Syt (PR )"
- 8t Codons 41/42 (-TTCT) 4l & y*
(*v3B)° 4+ F
27 B HI#Y Codons 14/15 (+G) 74
28 B HL#T 90 (C>T) &

29 a&P HLFE
30 a&P HLFE

IVS-11-654 4% & &-a /-
IVS-11-654 4l &5 & aau/--*F

31 B Hi 7% SEA-HPFH 244
32 a i’[ﬁ%{ aa/__THAI

94°CAE Pk 30 s, 59CE 1 1 min, 72°C #E f#f 2 min,
30 MG ; 72°CHie i ZEff 7 min,
1.4.3  SURMHFIE &

{#f F Ton Xpress™ Plus Fragment Library Kit i}
AT SCPERG g, 4% UL I B AT 34 . (8 Qubit™
3 Fluorometer #F 17 3C P2 7 o ¥ SCHEH B 2 200
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*2 3R FEAR 26 (RGN 25 5 A chrll : 5247993delAAAG %
Table 2 The primer sequences ARG A 100% , /3 Codons 41/42 (-TTCT) 4li & %€
ElE7EA S 3155 A5 30 A& 25 5 4 chrl1: 5247153G>A , %8 28 S 3%
SF GAGGGAAGGAGGGGAGAAGCTGAGT N 100% , A IVS-11-654 (C>T) 4li5 58748 . HAAE:
SR AGCCCACGTTGTGTTCATGGC AL I 119 S ZE TR BT29%0~54.2% , WA B TAL o
3F CCCCACATCCCCTCACCTACATTC RIRGRILZR 3.

3R GCATCCTCAAAGCACTCTAGGGTCC 2.2 RIS
AF TGCTTTTGTGAGTGCTGTGTTGACC X 32 GIFEAIILAT ST, X4 chrl6 fil chrl1 9 H
AR GAAGTAGCTCCGACCAGCTTAGCAAT oo L BN R AP, S0 L ﬁl:g[ 3o HHH
1 R B A RUREAS chrl6 A1 chrl1 8 H A X 38 ) 7
oR COGECAGGAGGAACGGETAC WA, JAE chrl6: 221913-221936 & chrl6:
T GACCATICCTCAGCGTGGGTG 223631-223612 Fil chrl 1 ; 5246996-5248448 P4 47 Uk |
R CAAGTGGGCTGAGCCCTTGAG A TR o ] 2 R 2 o e HURE AR B
BF CAGAAGAGCCAAGGACAGGTACGGCT chr16 E A7 X 800 5V B A0 A5 [ . REAR 19,29 7

BR AAGGGCCTAGCTTGGACTCAGAATAATCC

HF CCAGCCTCATGGTAGCAGAATC
HR TGGTATCTGCAGCAGTTGCC
GF TCAACAATTATCAACATTACAC
GR GGCATATATTGGCTCAGTCA

pmol/L, 32 AN RE S 3k SO S IR A
1.4.4 Bl &5 E %

B 1.3.3 P SCPEIR A 12 L, {8 Ton PI™
Hi-Q™ OT2 200 Kit #FATH AR il 45 5 5 5 o
1.45 LHLF

i A Ton PI™ Hi-Q™ Sequencing 200 Kit X
1.3.4 119 BHAEASAR IR A TN T , 44 R BH 5 484
1.4.6  Z5F5HT

G AR T 1] 43 AT < A I A 22 il 55 s R AR
PEEAT P 81 L X R 43 AT, 3247 Variant Caller $6i 7,
B 1 14 xsl ST Allele Call” #6071 7 28 “Homo-
zygous” Fl1“Heterozygous” 43 7l J 22 &5 B FI 4l 5 78

Bl B 51 43 Hr < BF X chrl6: 198728-235908 Fil
chrll:5190831-5275157 3 Bl P4 4 4 > 13 45 depth
HEAT 34T, L BT {E R QLO, LAY  fR A 5 oAy i
As g, AR depth S AL AR 43S VE IR

2 #R

2.1 RGZETURUINE A A i RUAS I 25 2R
ABIEFENS 32 1] [ 527 i K 1 0 73 Ar 24
R, 22 Bl L A o 5 o BREE SR
RAE3W, 350013 (QS &5 ), 21 (CS AR5 ), 22
(WS Z&43) , o 19 BiliEal g BREE HEE I R AL,

chrl6:219303-219327 Fll chrl6: 225173-225148 i1 [F
A U6 -2 FEAR 7.8 7E chrl6:221913-221936 Al
chrl6 : 227726-227702 i [l N A 1 by - ™5 BEAS
5.6.7.30 £ chrl6: 235908 - 235888 FI chrl6 :
215284-215308 i1 [l N A U6 by -5 Bl 2 Y 5 BE A
32 7F chrl6 : 198728-199881 i [l P A7 1 Jy --™1
Kl 3 R 2 B SR BUREAR Y chrl 1 H AR X 300 )7
oy A Bl o FEAR 25,26 7F chrll: 5190831-5191339
0 N A g Syt (AydB) B, BEAR 31 FE chrll:
5222804.-5223180 Al chrll: 5250214- 5250590 31 [F
NG 1% 5 SEA-HPFH %

AW ST 1 32 ] [ K 2 2 5k DA O 4 A
Horpr 11 )47 R Bk o HEAT o BR AR 2R R
45 8, BEA 5.6.30 N aa/--5, 7 Ky -a -5, 8 Ny
aa/-a* ;19 N aa/-a*?, 29 H-a*¥-a*?, 32 H aa/
A 3 R B BR AR AR B AR, 25 (26 K
Syt (*ySB)°A4,31 A SEA-HPFH 7244, L3 4.

3 iTig

Hby TR B O 2 TR Bk AR R R TR
(o HRT, R I R 8 S SR i O T AR R
PR G ARG DU A RS D A 44 o e S e 2 A A
FIHH UL B3 o-BREE TR B-2R R 1 A2 5 B
(B | 970 a5k H E 4] ) T R ARG 1% ,
FLF PCR Jy 15 2R R 0010 3 6 B H1 28 745 0 i85 iy 284
J5 PCR(Gap-PCR) "’ &[] /5.2 22 (reverse dot blot,
RDB) 48771k o B X RIL R A, K i
KT NGS £l o- 2k 8 11 3 K (HBAI .HBA2)
1 B-2R 3K (5L F (HBB) |, REAS I 2] % 80 7 i N Bk
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Table 3 Results of samples’ mutation and indel types

FEAZTR Jfk B SHESE DR AEN DR DEEE DR GAF R
3 chrll 5248173 C T G 458 400 183 HbE 744
4 chrll 5248329 T C Bf 486 399 194 28 (A>G) 244y
5 chrll 5247153 G A B4y 494 397 196 IVS-I1-654 (C>T) 244
9 chrll 5248159  C A e 494 399 197 IVS-I-1 (G>T) 244
11 chrll 5247906 - T e 372 392 146 Codons 71/72 (+A) &
12 chrll 5248200 T A TG 512 400 205 Codon 17 (AST) 7445
13 chrle 223547 T C MG 45 398 179 HbQuang Sze (QS)Z4 &
14 chrll 5248259  GTTT - & 316 391 147 +43 to +40 (-AAAC)Z4 4
15 chrll 5247992 C A b 486 393 191 Codon 43 (G>T) 44
16 chrll 5248250 A C BB 418 400 191 Initiation codon ATG>AGG 44
17 chrll 5248009 C T ety 542 400 217 Codon 37 (TGG>TAG ) 444
18 chrll 5247993  AAAG - et 471 399] 1881 Codons 41/42 (-TTCT) 24
20 chrll 5248168 - G b 494 393 194 Codons 27/28 (+C) 2243
21 chrl6 223597 T C ety 52 4000 2082 Hb Constant Spring (Hb CS) %44
22 chrl6 223539 C G & 516 397 205 HbWestmead (Hb WS)Z¢ &
23 chrll 5248351 C T ey 482 400 193 50 (G>A) 24

24 chrll 5248330 T C BB 448 400 179 29 (A->G) %

26 chrll 5247993  AAAG - e 100 392 392 Codons 41/42 (-TTCT)4li#
27 chrll 5248207 - C B 417 391 163 Codons 14/15 (+G) %44
28 chrll 5248391 A JfE 505 400 202 90 (C>T) 4

29 chrll 5247153 G A e 465 396 184 IVS-11-654 (C>T) 4 f¢
30 chrll 5247153 A aidy 100 3993 3993 IVS-I1-654 (C>T) 4l &
cé%b ﬁ%bb

{%@% qb%
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Figure 1  Sequence depth map of target regions of sample 2 with wild type
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Figure 2 Sequence depth map of chrl6 target region sequence of samples with alpha deletions
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Figure 3 Sequence depth map of chrll target region sequence of samples with beta deletions
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Table 4 Results of samples’ deletion types

FEAR SR PRI R B AL 5
5 o LB oo/~
6 o LT aa/--A
7 a h3X -t
8 a3y aa/-o*
19 o HL AT aa/-a?
25 BT Sy (MyB) Ay
26 B HLFY Syt (3B ) A
29 o -0t -t
30 o MY ao/--5A
31 B LT SEA-HPFH %4
32 o HL AT ao/--T1A

T ) 5 L 5 BT 2 WA A R
o Tl BFIE i 1 L o P B 1R
HESRHE DR, HEFTVRIE I o % S o 9 1
BRI 002 SIS R SR KA

J7 V5 T T 2 W 2 0 A mT DA R S fe R iy
B 23R 506 1 46 B B T AR v 5 0 O

TE R Z2 8RR D 552 56 35, NGS SL g 4R B2
2R, X TR 9748, Ton torrent - [ 47 Y4
PEREE VEAT 20 B, B X F i 2 sk 45 DL 4R S5
(copy number variation, CNV )&%, JlI| 75 5L 5 8 i 57
WG B g . AT & S A Gap-PCR
BB X} o H BT -5 -t -t B - AR G 2 A
B Hb7A i) HPEH-SEA Al Sy (*ydB ) ik 2K 1 P i 7
SIEAT S it [R5 0t —xd T 474 1
B oo BRER R B BR AR R A 5 | ) %) BE, AR AR
DNA 47— K PE Z 5 PCR ¥ 31, § 84 7= Wy b A7 55
T PR AT . 3X S TRAR A A 1) 1 Gap-
PCR 7™ 49y [F] B 5 100) b, v ¥ 2% i it 2 750 K 5 78 78l 1)
RS LB AL, N R R A 5T 57 1T 5T CNV
AT A T B o BT, O SR I
VKKK Gap-PCR =K B . T a BRE 1 2
AL HBA2 Fl HBAT A 45 & 2[RRI 50K
Foxf BT i (42 = 3 Q10, 45 R /R 7T S HEA 8
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FEA 19 SREA &5 SR 77 A 2K

BRI 2 Ah , 51558 Gap-PCR A L, iZ 3 AR TEKS:
D B5Fe 2 PR8I0 T o by P VA B 178 - Y e 2 7Y
H1 B-Hb FR A 27 1L A SEA-HPEH 1 y* (AydR ) il 2k
R, Clark %580 T BREHH K H bR T 9145 & NGS $£
AR HE B AE AR B B A R T A b TR
FL MBS AL, Shooter 253 3 1% 73 My 5 12 & B
T —4~59.0 kb K JE ¥ (% 5% T HBG2 .HBGI ,
HBD .HBB F1 OR51V1 FE[H) i8I F1—4> 122.6 kb
KRBk (B 5% T HBG2 M HBE JEIX) . 1E
N 35 PR 2 A5 A T 0 XS 1 T o BR AR R
B TR ER 1 5L PR AN X3k, PRI ik ] A 322 35 PR P
A AT —FE R A WA ST 85 ) T HBB 3 K (8T
SRAFHAL50 (G>A) F1-90 (C>T) (WL 2)

PEVERGE 18, TR A E R S % 5
DNA J5A BUSIE 0, AW ST 5 A 25 SR 45 5
A R —%L ., 1 Shang %5 F H] NGS #:1 @ Hb
A2, KGN 10 111 %F R 10 % FH 4 180 AH5HF
4 840 AR AT FEA 3 1k — A I 58AIE , KR4
— 5, TR NGS 7 BRG] 206 91357 AE
JUAE TR B 6 Fft oo Hb HH 37 10 0 14 Ffr B- s o i
LML GEAR Y | 25— 3 55 UF HER PR RN AR S PR 2o
100% . i B NGS J5 32 % T 3 P 2 28 ARG ) LA
B MR o AE R T T, ARSI B O A
7 60 ng DNA #E47 6 Ffift 26 RN o- B 2 (5L A A
B- TR AR L PRGN, 5 At Xof R v A T 3k JL A AR
Fb, BEAC R SR BB D AR T T, T I A
L ) SC JE AR 3 L5 53 1) PCR 7 48 i A2 14 2 it
8 DN B R AR, D B B AR ERAIR , 38 A RIS
#Her,

[vi] B AT 5% A7 7E — 5 1) Jeg B L B L RE A
I 4 B o= by FP V2 IR 2 ol B - r VA af de 2 Y
B, X5 T A B B TR BT IR JE A A T
BT . XTI R AR T T, T HBAI
55 HBA2 SL D HAT B 1 IR, A= 15 B o i
T e B EEETA, SR RH A R EKR
BCH 2B AR LU X R IR AN O . X T HBB
L, AT LUK B 4 3L 1 100% 78 35

Bk T H IR A M 2 AN, A A NGS H AR X HoA
() L DAL 0 5 DR 5 a0 1k 2 e AL I R
AR PR By 1A st %0 panel ' AR RS I ik
e gy, Wl Fkee s s, M NGS
AR, DRI AT DAZE 6 28 5 T R i Ml v T 2 I

i 7 i, R 22 b P AR AL PR B 235 R i
JHAE B i 252 i 94 495 17 8% O A, S B 22 o 119 B
Bl A . ZE LA, ] NGS $ORRES A
RCKGE HH M T B 10 2 R e 2R 2R 531 R R R R A
B, AW FE R T7 1 WS 5 1 v e 2T i Ak
PRSI 7 3% [ s Sy At 2 AL 24 9 BIL A 194 AT 5 42
BT HSRERI AR S

B2 H
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Wi RS L5928 p.Glus02Lys Ml p.Gly542Ser i 85 %
PR Xk FERIE S R 50 B

AWM ARG FeWN R FRERS R Lkt

[ E] B X1 ARSI R s 7 XL CEXID) S 5 28 2047 Bk LS BR RS 10 3 K]
KA R HAY PR WA . Fk K SEAE M R R A B A Bk ol A BRES 1E) (PT) L 3G AR
G336 1L 76 S 1) CAPTT ) (FXIG P (FXI : C ) %5 58 il 45 b 5 X Je iF 2 FXIE R BT (9 40 1 B Hn 38 )
51 47 PCR 4 34 Al DNA BLEEMN Y o BF X J6UE 35 (09 28 A8 067 a5, X% 58 Z8 B 63 a0F A5 4 7 1) 366 I 28 75 A
We SR EUEH ARG APTT FXI: C LR R, 735 0 174.8 5 .0.8% 1 109.5 5 . 1.9%, L FMT
9% PG AIE 5 R0k ok BXIE [ AEAE 13 540 1 ¢.1561G>A (p.Glu502Lys) & 14 5 4h i 1 ¢.1681 G>A
(p.Gly542Ser)2 Rl A48 L5748 . R ARSI RWIEIE S SCERILFHENT c.1561G>A 244 58748 5 iy
c.1681 G>A 4B RAS . TUEH MR R MR FXIZE RN 1488 75 8 F X 46 (i 2 A E R 46C>T 1
it FXIIL[A p.Glu502Lys Fl p.Gly542Ser 2 Ffi 2% 45 45 X 2748 & T 80 E a8t 44 1 FXIGR B4 5E 19 5 T &
AL .

[EEIA] B FXI; KRS M RAR

A pedigree analysis of hereditary XII deficiency caused by two missense muta-

tions of p.Glu502Lys and p.Gly542Ser

WENG Miaoshan', LIN Fen®, ZHANG Jincan', WU Jiaoren®, LI Dengsong®, XIE Yugiang’, YANG Liye**
(1. Clinical laboratory, Chaozhou Central Hospital Affiliated to Southern Medical University, Chaozhou,
Guangdong, China, 521000; 2. Central Laboratory, Chaozhou Central Hospital Affiliated to Southern Medi-
cal University, Chaozhou, Guangdong, China, 521000; 3. General Surgery, Chaozhou Central Hospital Af-
filiated to Southern Medical University, Chaozhou, Guangdong, China, 521000 )

[ABSTRACT] Objective To analyze the gene mutations in one intermarriage pedigree with factor XII
(FXI ) deficiency , and to explore the molecular mechanisms of FXIl deficiency. Methods Plasma prothrom-
bin time (PT), activated partial thromboplastin time (APTT), and FXI activity (FXI : C) were tested in the
proband and his family. All the exons and exon-intron boundaries of FXIl gene of proband were analyzed by
PCR amplification and direct sequencing. For the mutation site of the proband, the family members were tested
for the corresponding gene mutation. Results The proband and its sister APTT, FXIl: C were significantly
abnormal, 174.8 s, 0.8% and 109.5 s, 1.9% respectively. Gene sequencing revealed that the proband and its
sister FXIl gene had 2 heterozygous missense mutations in exon 13 ¢.1561G>A (p.Glu502Lys) and exon 14
¢.1681 G>A (p.Gly542Ser). Family analysis showed that the proband’s father and son carried the ¢.1561G>A

heterozygous mutation, and the mother carried the c.1681 G>A heterozygous mutation. The 46 polymorphisms
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in the promoter region of the first exon of the FXI gene of the proband and family members were 46C>T type.

Conclusion The FXI gene p.Glu502Lys and p.Gly542Ser heterozygous missense mutations are the molecular

pathogenesis of probands with hereditary FXI deficiency.

[KEY WORDS] Coagulation factor Xl ; Pedigree analysis; Gene mutation
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Table 1 The coagulation indices of the hereditary coagulation factor XIl deficiency family
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Table 2 The genotype results of the hereditary coagulation factor Xl deficiency family
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Figure 1 The sequencing results of factor Xl gene mutation
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(FWZE] B BT S B A 8E 5505 1 52 44 v S 7 1 (peroxisome proliferators activated
receptor gamma coactivator-1, PPARGCI ) H[H J& 2l 1~ HUBEAL ARG AE [T 2005 IR (type 2 diabetes mellitus,
T2DM) KA IER . Ak $EEC20154F 1 H & 2017 4F 12 A FBi T2DM R 3 57 ], % HRZ1 (fgkBR
D152 ), SR A 25 G IR IALAS I a0 b AR I L H 9 = v B NS AR 1 R R NG A ORI B a I
B REE N R R I AT B A, FRIBUIE Y X S Y 4 1l R 41 DNA JFA& PPARGCT RS 3l
FHILACTREE A0 LS T2DM AR CH: . SR MRS AW G2 0 IR 4% 25 B 1R o 4
BB T X TR 5 W b A LA P 3 s ) B S v BB PRI 41 s PPARGCI Ja 8l 7 W L AR 5
T2DM A3 2R LM, 2R A G F R X (P<0.05) . 518 FEIRIN LG22 Fh N 25 m , 19 1
PPARGCI Ji 8l W JEA6 55 05 JR I &9 0 AH DG , X P bk s & LA B 22 3

[%£48i7@] T2DM; PPARGCI; PPARy; 1 4k

Correlation analysis between PPARGCI promoter methylation and type Il

diabetes

LIANG Shuang', WANG Weiwei®, SUN Li', ZOU Guanghui', DONG Zhiwu'*

(1. Department of Laboratory Medicine, Shanghai Sixth People’s Hospital Jinshan Branch, Shanghai, China,
201599; 2. Department of Medical Prevention, Shanghai Sixth People’s Hospital Jinshan Branch, Shanghai,
China, 201599)

[ABSTRACT] Objective To investigate the promoter methylation status of peroxisome proliferators
activated receptor gamma coactivator- 1 (PPARGCI) gene in the development of type Il diabetes (T2DM ).
Methods 57 patients with T2DM and 152 healthy controls from January 2015 to December 2017 were
enrolled. Height, weight, waist circumference and blood pressure were measured and a questionnaire survey
was conducted. Fasting venous blood was collected to detect blood sugar, cholesterol, triglyceride, high
density lipoprotein, low density lipoprotein and lipoprotein a. The whole blood genomic DNA was extracted
and the degree of methylation of the PPARGCI gene promoter was detected, and its correlation with T2DM
was analyzed. Results The waist circumference, body weight and body mass index of the diabetic group
were higher than those of the control group. The family history of diabetes in the diabetic group was
significantly higher than that in the non-diabetic group. The degree of methylation of the PPARGCI promoter
was positively correlated with the incidence of T2DM (P<0.05). Conclusion The pathogenesis of diabetes
is affected by many factors. It is important to elucidate the correlation between methylation of PPARGCI
promoter and the pathogenesis of diabetes.
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P<0.05) ¥ U] 1 3 i, H P34 1% (2=3.924, P<
0.05) PR T 1EF IR (36 1) 5 X 2 EEA TR
HEAT 22 50 WT, S5 3 R 2 AL RIS s 22 AT
it 2 5 L (=1.711, P<0.05) , HAb 48 ¥5 24 0=
P>0.05, 25 G 2EE L
2.2 PRI NS 22 R 2K [m1IE 4347

LEA RN E G g R K A R i
R P<0.05 178 & 9147 2 [ & Logistic [81 19 5047 .
DIJE 75 HOME R AR 1 (0=75, 1= ) , ABE IR IR

F1 HERFAMBAZTNERH LR
Table 1 The comparison of each index between the type 2

diabetes mellitus group and the control group

AEHE R g 41 W DRI 2
SR L
e (n=152) (n=57) vz P

BMI 23.98+2.98 25.35£3.01  2.968 <0.05
J1EE ] 82.40+11.71  90.93+10.10  4.858 <0.001
W45 E 125.07£15.26  126.63+10.29  0.850  >0.05

TC 4.85+0.86 4.92+091 0533  >0.05
HDL-C  1.27+0.28 1.24£029  0.656  >0.05
LDL-C  2.75+0.75 2.83+0.86  0.599  >0.05

AL 51.00+3.23 59.00+3.01  3.924 <0.001
] 1.60+1.25 1.60£1.56  0.808 >0.05
VNG 62.5+5.67 64.6%4.89 2858  <0.05
fPok I 78.20£3.41 78.2042.67  0.249  >0.05
FPG 5.40+1.29 5.52+1.48  0.091 >0.05
TG 1.10+0.23 1.25+0.31 0975 >0.05

LPPA  132.00£11.98  124.20+9.87 0.095  >0.05

FWEH (X)) AR (X)) (X)) M E (X)) K
BMI (X5) /4 H 722 1 #E 4T Logistic )4 53#r . 4R
P AR W AH X 205, ATEH R S5 THE
RIE W% R 2 B A (EER R, B AR PR 1
A BRI PR R 2R o TR A, B e e 1Y)
20 /N AT Hh bR b 2 800 T Y RN R B
FH 2% 2 W B PRSI B0 A LX) Dl S EOm
PRI KA AR & H OR (H3>1, i IR 9k 5K ik
5 OR(HAK , B LK,

F2 MERERERMEEREK Logistic E 3

Table 2 The result of Logistic regression analysis of risk factors for type 2 diabetes mellitus

ES B SE Wald P OR OR95% CI
(S -9.581 1.819 27.752 0.000 0.000 -

A TOHE R SRR L 1.542 0.491 9.885 0.002 4.676 1.788~12.230
AW (%) 0.053 0.020 6.737 0.009 1.054 1.013~1.097
JEE T (em) 0.062 0.018 12.063 0.001 1.064 1.028~1.102

2.3 PPARGCI %M )5 8l + W B4k 58 R ¢ &
EUSEARA

DL A REOBE PR VE R R AR & (0=15 , 1= ) ,
PLAE Y (X1) L & 5 (X2) | 2 & Ak (X3) .

PPARGC-10o H Ak (X4 ) Ko F5e 3w I S 1040 A0 1f0 B
i 1] (X5) 7 i E 28 5 HEAT Logistic [0 543 #r , 4%
R8N H AR KT 508 R e O S IR G A oG
(#£3),
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3 WERBEEREZMEZED Logistic @13

Table 3 The result of Logistic regression analysis of risk factors for type 2 diabetes mellitus

ES B SE Wald y* P OR 1§ OR95% CI
WY -11.102 3.486 10.143 0.001 0.000 -
PPARGC-1 H 34k 4.104 1.454 7.621 0.006 55.395 3.204~957.891
S A0 0 o AR I st 1] (min) 2.103 0.645 10.636 0.001 8.194 2.315~29.006

3 itig
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3 A 5 B 3 3 Y e A A [ Brob B e HK
SRR W, B AT A IR0 IR R 2 4.15 4 TF
THAE 2040 385 6.42 4270 T AF R (5T Jf A 45
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I S0 52 X T2DM T3 By s i A7 B = S o
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TR AEAENG D10 S . Jiang 25 AOHIF 58 IR/
T2DM it 2 ] BES ROBEAC I v o IR, SR %T
P RN 73T, i — 2548 78 T2DM 1 &R Bl
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ASAPI1 F1 GSTM3 FE Rl 26 2Pk 5 il 654 S S Pk vy AH DG
PERFSE

REAET RAC FEe

(# ZE] BH WiTASAPI K GSTM3 R Z 5 SIMEE 5 B, AiE & &A
2017 4F 2 H % 2018 4F 4 H 7E 5 PR 73 X 36 AR IR 45 v 0 45 32 3R T 16 196 101 il 25 4% JB 3 R s T 4L
I LA 160 11 44 K ft RN B A Sy X BRIk BRI J5 4R B DNA, SR H BR &Pk B Br K B 2 8 ik
(polymerase chain reaction-restriction fragment length polymorphisms , PCR-RFLP) 1 43 ¥ ASAPI . GSTM3
HHZ B RHZHE Logistic MIAAHI TR Iigi 2 5 B MG E £, &R WA EMaE
49(1.36+0.24) mg/dL,C )i % [ (C-reactive protein, CRP) 4 (7.84+1.34) mg /L, FA4IAE N (9.26+1.38)x10°/L,
0 G TR IR A1 (P<0.05) o R 40 ASAPI X T2475G {37 55 3 R TT . GT & GG 4351 9 59 14 . 32 4]
e 105 5], 5 % HE 4 e PR R 43 A 22 S8 e 32 0 L(P<0.05) o i B 4L T2475G 7 45 G S50 3% R L 471 A
68.6% , .3 12 T B (P<0.05) . i 1141 GSTM3 3 1A A3207C {3 S5 HEF ) AA L AC K2 CC 4331 H 46 1]
67 15 2 83 4] , 55 %f HR 4 5k R 80 43 A 22 e A e it 22 3 L (P<0.05) o i (12 A3207C foi i, C 555 JE 1A L 3]
H 59.4% , 2w TR (P<0.05) . Z2H % Logistic [81 3434 , & 38 ASAPI . GSTM3 N 22 25V 2 il 45 4%
DIEVERIFER I & (P<0.05) . %518 ASAPI  GSTM3 FEIK 2 251k 55 Bl 5 4% B Ik B AR S, o il 45 4%
I G B O 18 S I R VR T RIS %

[EEIA]  Mligh; SR LA Whigh b sk

Correlation between ASAPI and GSTM3 gene polymorphisms and

susceptibility to pulmonary tuberculosis

ZHANG Guodong'*, SONG Gang®, LI Minghui’

(1. Tuberculosis Department of Public Health Service Center, Changshou District, Chongging, China,
401220 ; 2. Department of Respiratory Medicine, Chongqing People’s Hospital, Chongqing, China, 400013)

[ABSTRACT] Objective To explore the association between ASAPI and GSTMS3 gene
polymorphisms and susceptibility to pulmonary tuberculosis. Methods 196 patients with pulmonary
tuberculosis who received treatment in Public Health Service Center, Changshou District, Chongging from
February 2017 to April 2018 were selected as case group, and 160 healthy people in the physical examination
were used as the control group. The polymorphisms of ASAPI and GSTM3 were analyzed by polymerase chain
reaction-restriction fragment length polymorphisms (PCR-RFLP). Multivariate logistic regression analysis was
used to analyze the risk factors of tuberculosis susceptibility. Results The total bilirubin in the case group
was (1.36+0.24) mg/dL, the C-reactive protein (CRP) was (7.84+1.34) mg/L, and the white blood cells
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were (9.26+1.38)x10°/L, which were significantly higher than the control group (P<0.05). In the case group,
the T2475G locus genotypes of TT, GT and GG were 59 cases, 32 cases and 105 cases, respectively, and the
genotype distribution of the control group was statistically significant (P<0.05). The G allele ratio of the
T2475G locus in the case group was 68.6% , which was significantly higher than that of the control (P<0.05).
The GSTM3 gene A3207C locus genotypes AA, AC and CC were 46 cases, 67 cases and 83 cases,
respectively, and the genotype distribution of the control group was statistically significant (P<0.05). The
proportion of C allele in the A3207C locus in the case group was 59.4% , which was significantly higher than
that in the control (P<0.05). Multivariate logistic regression analysis showed that ASAPI and GSTM3 gene
polymorphisms were risk factors for tuberculosis susceptibility (P<0.05). Conclusion The ASAPI and

GSTM3 gene polymorphisms are associated with susceptibility to tuberculosis, and this provides a reference for

screening and clinical treatment of high-risk TB patients.

[KEYWORDS] Tuberculosis; Genetic polymorphism; Susceptibility to pulmonary tuberculosis

Jit 85 A% e — ol DR 235 A 0 R TR g 5 B i
PRAL G, R 1Y) T2 SR AR R B A bk L 46 i g
I fe Z 35 REAR X £ 35 1 AR il 42 4 3 ™ A
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L% gl 400 il D - 46 o i A P Y TR 22 A S
W5 SRR TR Y B M B R A G, X R B A
F 0 A R R Al A5 A R R A
ADP # 4 3 Ak 7 GTP il 1% 1L 2 11 1 (Arf-GAP
with SH3 domain ANK repeat and PH domain-con-
taining protein, ASAP1 ) & —2& 43 F 1 & 20~40 kD
MR GTP 4568 M, 5 GTP BEUE B 45 & )5
A% GTP g% 1 , A 3G 9 W05 40 A o8 L3 28 1 0
WET HE R DI RE , AT A H] T 40 i 2 T 40 s Sl g
Fi o A BEH B AR 5% 2 i M3 (glutathione S-trans-
ferase M3, GSTM3) J& — & 225 /> 24 JE R 1) 3
F L, BA MR DEH IR ST+ 5 S e
SIS S RE L DT AT 9 4 440 J P 1) 4 A 7 33 e
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OB H BB I TG ; Q B LB+
Ky REE R IR R SIS A I A % . HE
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HAB 2 B AR B2 0t 234t
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FE R 41 DNA $2 B0 G [ A6 5t 98 A 3 3
PRI A A R 7] BRI 9 DI B 95 E NEB A
H) ;s PCRIAGH & A & Wi A YR AR A A .
1.3 L Z AR

FKEZALFHMNE M 5 mL, EDTA-Na, fii#E , %
HE 4 0 % (5] 2 DNA 2 B 57 6 16 B 45 42 B
DNA , 3K 4 DNA £ Nanodrop 436G EE TR &
G, BT ACUKFIRAE o R R BeK B 2
A 75 (polymerase chain reaction-restriction frag-
ment length polymorphisms, PCR-RFLP) 43 #f 3
RIZ 25k, #% 18 Prime 6.0 314 % 11519 ,ASAPI %
T2475G fii i : L7514 5’ -CTGACGTCCATC-
CATCACTC-3', N Ui 51 ¥ 5’ - CTGACGTCAGT-
CACTCATGCAC-3', GSTM3 H:[H A3207C 11 5. -
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FEW), 2R FH BsP63I Bl PE N VI AL BE GSTM3 3 [H]
1= K B D) 7 W 2 B MR R IS FL UK S AT
fit U] 7= 1) A5 5 H W S R R[] B PCR 7
HrE Yk E LR A YR A RS F
Ik
1.4 GEil2#irik

K HI SPSS 21.0 Ab 34 , 1 5 £5dls LA $+
PR 22 RN, SR e K 5 THEICEUE DL R 0K, R
PR L Y L Y AT Y S EAS
Logistic [7] IH 43 #t o P<0.05 & 2 % A 4 it 2

2 #R

2.1 X IR K 19 20 ) — Lot B

2 2 AR M) R EE L B AR 5T A 45 4 (body
mass index , BMI) IR P 52 S W 0 ib 22 7 Te 4 124
B (P>0.05) . JEBIALR) S IHLE R (1.3620.24)
mg/dL, C Jz W %5 [ (C -reactive protein, CRP)
(7.84+1.34) mg /L, I 4H %M (9.26+1.38)x10°/L,
70 i TR R A (P<0.05) , WL 1,

R1 2E—EABITEE

Table 1 Comparison of the 2 groups of general data

4151 Xt R (n=160) I B4 (n=196) t{E P
AR (%) 34.65+3.27 32.58 £2.96 3.247 0.206
P (F 1) 84/76 109/87 2.923 0.241
A (kg) 57.3546.42 56.76 +5.83 2.534 0.264
BMI (kg/m*) 21.67+3.69 22.42+3.76 3.735 0.178
s [n(%) ] 68(42.5) 81(41.3) 2.627 0.239
WA [ (%) ] 46(28.7) 65(33.1) 3.162 0.218
SELT % (mg/dL) 1.02+0.21 1.36+0.24 5.379 0.029
CRP(mg/L) 5.26%1.67 7.84x1.34 6.157 0.023
H 21k (x10°/L) 6.25+1.14 9.26+1.38 5.734 0.026

22 ASAPI RN Z XM H M4 5 B r
Sain
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R2 ASAPI ZEMEMEZSBEMEXE (n(%) ]
Table 2  Association between ASAPI polymorphism and

susceptibility of pulmonary tuberculosis [7(%) ]

OpiEEs ) 14
T2475G (i“igoﬂ) (’i@g £ P
F [R AT A 5421 0.023
TT 67(41.8) 59(30.1)
GT 42(26.3) 32(16.3)
GG 51(31.9) 105(53.6)
S B R A 4762 0.029
T 176(84.1) 123(31.4)
G 144(46.2)  269(68.6)
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K3 GSTM3 ZiSMES Mm% 5 BRI X
Table 3  Association between GSTM3 polymorphism and

susceptibility of pulmonary tuberculosis

A3207C  XTHZH(n=160) SR (n=196) 4 P

HE A 4.159 0.021
AA 73 456% 46 23.5%
AC 49 30.6% 671  34.2%
cC 38 238% 83  42.3%

S A 5.324 0.017
A 195 609% 159  40.6%
C 125 391% 233 59.4%
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Il 25 A% R 8 ATG4A J ATGI6L1 K H 22 2451 5 ik
FREA B EER X RIIF LS N 2 5T
e 23 0T il 25 4% 19 7y J e 7= A= sl o AT E AR R R

®4 FE%SBRMER % E X Logistic B35 47

Table 4 Multiple factor Logistic regression analysis of susceptibility of pulmonary tuberculosis

AR B SE Wald {8 OR 95%ClI P
T2475G i 15, 0.423 0.021 4.359 1.572 1.062~2.346 0.031
A3207C a7 A5 0.319 0.018 4.156 1.348 0.642~1.951 0.021

ASAPI Je GSTM3 K] 22 3854wl e X B 5 20 it 1 1)
AE 77 A R M, DT 88 I ML AR X o0 A4 1T 1 G Bt
F11 A, BFSE ASAPT K GSTM3 3 [H 5 fii 45 4%
Sy M (R RH AT Bl 45008 B T SR YT o
ASAP1 2 [ =B A7 T 40 i = R 6k F L, &
590 M v ) iz i, FUR AR A Oh B B B
f14) T B 2H B3, T 49 i i 20 A (g 40 )
IR faz sh D RE™ . B 5T & B0 24 /0N FROR&F
A 40 L N ASAPT FE DR i s sl B kAR BREAR S L AT
FEAM R iE s IIRE TR . AT K PGS
A2 0 BT B 4 0 ) B S 35 ) ] g Tt = s 2
M ASAPI BRI 235, i#F — 20 HIl 55 B I 20 i 0 45
W4y BEFF B A e BE D RE . AN 5T B 91 21
ASAPI FEH T2475G v i B AL TT 1 L4911 BH 88 =
T GT M GG By L], #& 7~ ASAPI £: A T2475G
A7 A5 5 il 45 4% Syl AR OCG o A 5Tl i RNA T
PoeF AR T 8 B v 4 i ASAPT FE IR 35K F R,
o 0 A TR ) A AR 45 % RO R Y RE D B TR
K, I 0 5 05 40 i ) B B 9 A A 35 S i A
‘511 Faghfoori ¢ " IF 9% & P ASAPI JE N 1) 2 25
T 5 e I 45 4% F8 A B S e D BE , NN $ =y 1 45
AT R HUARR YL ). X R ASAPI JEH ) 2
AR ASAPL & 15 1 PR AR 5l 28 38 7K P B AR

SEE AN AR5 Sz S U RE AT, N] RE & T
it 25 4% 2 Ik T BA P . GSTM3 A] LU AL 23
K5 20 6 P %) 40 1 Pl R A5 T R SRR I, TR T T 4
il P AEORT L I 20 T b T 4 L 55 92 200 i 1 24
iy e AR e Dihe . A 09T & UM 4542 3
I3 A1) GSTMS i K B K T IEH A 2R
GSTM3 S fitighi i iy & AE S U . AR 5T kI
14 GSTM3 P A3207C {37 5 3L I CC L6
BT AA & AC B ], #8278 GSTM3 JEH 235
X T 235 4% 1) A A s e . A E 5 R B 4 A%
HH GSTM3 FEIN ) A3207C 37 15 CC B HL AN
51.4% , 5 il 25 4% B Sk B A 56 5 AR 57 —
., XAfERH T GSTM3 3 [H A3207C 7 5 CC Kt
PRI LR (i GSTM3 2R 1 4544 5 8 sl SR /K1 T %
S AN A2 B0 A R R A e e, AT
FEAR R A B e R YIBE . A W58 38 i TagMan
B DB 43 B i 25 % B8 3 AR N GSTM3 3[R vh
A3207G F1 C1305G i 15 Z2 S HFHIE , K& B 2 M7
PN R S E A R LY N i T Y DS
P, R B GSTM3 FEH SNP {37 45 2 84 5 i 4
¥ 5y ENE B e R 2%, GSTM3 FE R v () 224
SNP Z 84 s vl B8 A 58 BAEH , #E X GSTM3
R ik P AN R B2 . 22 R R Logistic 114
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T R R T2475G N 15, Mo A3207C 7 i 1 2 A5 M2
il 4% % e fE R 2R . ASAPT JE[H ) GSTM3 3
K Z2 VAR R 18 ERBAL RRAE P Z AN TR A
K HYR I, K ASAPT FER Ko GSTM3 FE R £ 251
Xof i A il 45 4% o JEReve N A 5 i I R A 1L

25 LTIk, ASAPT R J GSTM3 3 H 2 54
55 Jili 45 4% TR 5 VD AH G 38 1 G ASAPT 3 ]
J GSTM3 3[R 22 251 T VA A2 38 35 il &5 4% B Ik
PE o H T3 25 % 0 R R S R R £, 7 ik
— B e T RE Y B B T HEA T 2R A AT,
W = X S A Bl iR K-

S % 3k
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i MV e 5% P ol 2o 1 S IR B i 249 o A e G 285 ALY

e

A% FWH REE IR KRB

[ ZE] B BT pE i ok R Bt 24 R fE S 2500 . ik dedE 2016421 A
22017 4 12 A ZRSEMLIX 2 ZR I B 110 AR T IV i 355 i e 2 A B M AT, SR I VITEK2 32 48 73 1 PR VT Ak it
251, bk vhiz e I A Sk (PRGE) 17 [RIVE #4341, PCR K6 4 I 8- PN B e AR SCJE K L % oprD 251K, IF:
XF BHE AR ED T T 5 X5 oprD 3 TCH B 28 A8 Bk , FIl ] qRT-PCR A mRNA HiE M, &R 1108
i STV Jie 155 Bl 4 2 S B PRGE 43 W 25 SR Bo/R i JE e P 2R . PCROIEKZIN H 18 R &2 T8 B- A I e il 32k P
P B B b, J2 BT L IMP-25, VIM-2, SIM-2., PCR B4 HY 107 ok BHPE B8 Bk, 000 )7 25 SR 3k I AT B8
AR R E K 93.46% (100/107) , FEAIGLFE f 5848 B 848 i A G878 D) B 4 L2 B %848 o 7 ¥k oprD mRNA
PR EHREAE, i ALK T oprD FENBL , K4 T2 A 54, mRNA 23880 LA K
4 B- P T g ity 35 PR 7= £ 2 ) 2 (1 U X S e 5 i T 25 174 S ML

[EEIA] LB AR ; MBLs %K 5 oprD 2 [H; PEGE ; W Hs B i 25

Investigation on antimicrobial resistance characteristics and mechanism of

imipenem-resistant Pseudomonas aeruginosa
LI Fei, LI Lijuan, LIANG Dezhi, WANG Fengping, ZHANG Bashan*
(The Clinical Laboratory of Dongguan People’s Hospital , Dongguan, Guangdong, China, 523059)

[ABSTRACT] Objective To study the characteristics of imipenem-resistant Pseudomonas aeruginosa
and its mechanisms of drug resistance. Methods 110 imipenem-resistant Pseudomonas aeruginosa clinical
isolates were collected from 2 hospitals of Dongguan from January 2016 to December 2017, and antibiotic re-
sistance was analyzed by using VITEK2 system. The homology between these strains was evaluated by pulsed
field gel electrophoresis (PFGE). The metal 8-lactamase-related gene and the oprD gene were detected by
PCR, and the positive strain was sequenced; The mRNA expression of the oprD gene without disrupted muta-
tion strains was detected by qRT-PCR. Results The results of PFGE analysis of 110 strains of imipenem-re-
sistant Pseudomonas aeruginosa showed high-level clonal diversity. 18 strains of metal 3-lactamase gene-posi-
tive strains were detected by PCR. The main types were IMP-25, VIM-2 and SIM-2. 107 positive strains were
detected by PCR. The sequencing results showed that the intentional mutation rate was as high as 93.46% (100/
107) including point mutation, deletion mutation, insertion mutation and early termination mutation. The ex-
pression levels of oprD mRNA in 7 strains were all decreased. Conclusion This experiment further con-
firmed that oprD gene deletion, extensive intentional mutation, decreased mRNA expression and metal (3-lac-
tamase gene production are the main mechanisms of P.aeruginosa resistance to imipenem.

[KEY WORDS] Pseudomonas aeruginosa; MBLs gene; oprD gene; PFGE ; Imipenem resistance
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i 28 AR A B (Pseudomonas aeruginosa , PA)
S PR B i WAL s BUR I 2 — | TEAR K e 22
FIPE B o B e o — 100 (45.4%) . &R
SV e 15 A R IR 97 SR A M T R S A A
G PRZ19) , WA i A e B e 34, 4 2 {5 5 g
R  JHg B e O T 24 1 0 H O™ R R 2
25, G I RPURGIRTT AR TR PR AR, fli A5 i R
PURGIRST WX BE RGN > i SV fie £5% 1 il
{2 "R i I8 (imipenem resistance Pseudomonas aerugi-
nosa , IMPRPAE ) {5 25 HIL il &l A AR 647 1 KT
FT, K BB T R M S M 245 AL 32 2445 LU LA
5 BRTT B A I Y 7 A AmpC i \ESBLs | SM
FLEE BRI RIS B R 3R 55 . A BFSE IR 2016
AR 1 ZE 2017 4F 12 HZRZEHIX 2 S R Bl PR % A
FRAS 110 Bk IMPRPAE , )\ MBLs JE KA , oprD Hk
PRI LA Sz oprD mRNA 22 38 7K P-4 I = 5 T
T, o3 B L 25 Rk LA B it 25 HL 36

1 #REFE

1.1 LIk

HEH 2016 421 A £ 2017 412 A R5EH AR
P Bt M 2R 56 T 2R 48 1 e i R 36 A6 s A 43 B3 11 110
PR TS STV 55 o 0] ¢ A1 B0 O TR, 38 A A AR 2 TR )
PRWL PR ML Sy W o TR AR AR AT T
BE 2B W5, —T0CHRAF o [ — fB 3 40 B9 A5 21 19 T AR
ANFEEIFA . S5 AR B G 4= 0% 52 5 5
o =R YN 1 TR R P 7 R e 3
& H
1.2 ik
1.2 FEAUER & 5]

VITEK-2 4> [ 3l 40 1/ 48 8 /25 B R 42 A 7
A ) HE HLIR 2\ 7] bioMérieux DENSIMAT [ it
1 A 2 A Y Mg B % 8 W) 5 CHEF-DRIIL H K
10 7 55 B AEYIMA SR A A . RNA £ BUR0 61
F LIFE /2 7 ; BestarTMgPCR RT Kit iz 7 £ 1 [
g BRI RN A A % E R (GN) BLJ
25~ (AST-GN10) W [ ) N i & B e Z RH 4
A B2 ¥ 540U Spel W H K &% AW TR AW,
DNA 2B [ LA T A TR R A R
NI
1.2.2 0k

A PR LA VITEK-2 4 H 3040 5 % & b
I B, MR 2016 4F 5% [ I A RS2 56 % bk i

Ak W 5 Bt (Clinical and Laboratory Standards Insti-
tute, CLST) B & 1 5 K0 245 B 3 56 b o ), BE %
AST-GN10 28R [ B2 PO AR 2R P AR/ 12
HH R PR/ A A Sk R bk Sk F R Sk A
flumg S inAs Sk Ak g W R R BTOR R
RRER ZAER INHEYE AR
Z D7 16 R A RaE AT 25k . ff
48§ #0: (Kirby-Bauer, K-B ) #1763 17
MRS . b 5B 0 B R 0 B T T AR
CLSI A Wrbm o™« 410 17 el B A2 =19 mm hy S0UR%, 3
B B A = 16~18 mm A HF A, 31 [ B AR <15
mm N2,
1.2.3  fik i 5E 2 3K (plused field gel electrophore-
sis, PFGE)

P I B TR P B A0 E 5L 3T IR R R
JH bioMérieux DENSIMAT L, st {3 % 4 7 2 ¥k vk
BE L AdT R EE R 3.8~4.2, JINA 1% Seakem Gold J% , 1
AY £ H o A B 2R KA 40 S8 T (cell
lysis buffer, CLB){Hft 2 ho Zli/K I VR H 2 1
TE (10 mmol/L Tris: 1 mmol/L EDTA , pH {f 8.0) i
VRS H 4 ¥k, {8 40 U Spel P V)l #E 17 B , 78
37CHEH 4 h, 7F CHEE-DRIII M 3K A 2R 47 ik v
Yk, HIKBEN 55~155,9 h;155~50'5,9 h,
LUK 45 H , (8 1] GelRed BRI Y (0, 16 E
A A%, IF 5% 4 i TIFF FEG4% A% 77 . PFGE
14 5 A BioNumerics Z A R 174 B 18R 50 E{%
X, BHE— ISy TR AR, EAT IR MR
Fihf o T EARUERVD T H9812 £ Xbal i)
Ja R B
1.2.4 PCR ¥

MBLs %K VL } oprD 3& [H i FH Oligo 7 % {4
(Molecular Biology Insights, Inc.Co, 3¢ [# ) % i1 5|
Yy, Z 46 DI SEER KRB 2 B A R, A OCEE
(5150 W36 1, 519127 [ N AN (1) 3C
BRHE " PCRYIGK RN 2.5 pL 10xTaq Buf-
fer(20 mM Mg2+),0.5 wL dNTPs (2.5 mmol/L) , |-
51 # 4 1 wL (10 wmol/L) , DMSO 2.5 pL,
Taq DNA Polymerase 0.5 wL (1.5 U/nL) , DNA £
50~100 ng, ddH.O #M & % 25 pL. MBLs [ #4452
ZHCK - 9ACTTH S YE 5 min Ji7 , 30 MEFR : 94C A8 M
30 s,52CiE K 40 s, 72°CHEH 50 s, e 7 72°CHE
5min J5P W TEEE . PRI 2% I IR M EE I FL K,
1L 100 bp DNA Marker 4 R fEiff 1 037 5 70 - i 1
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25 K R B B8 B H AR o A S Y
ol MBHYE . oprD MG S HCH - 95C AR P
10 min, 30 MG : 95T 30 s,52CiR K 30 s,
72CHE 1 30 s, x5 72°CHEff 10 min J5 37 44 58
B o H 1.5% 35 B b € S HL UK, LA 100 bp DNA
Marker i 5 W5 i 5 67 555 F 0 5, LA A I T AR
ATCC27853 1A FHPEXTHE

*®1 PCR3I¥FF

Table 1  Primers used for gene amplification

= TR E
S5 (5'—3")

2R (bp)

IMP  F-CTCACATTTCCATAGCGACA 429

R-TTGAATCCTTTTACCGTCTGC
VIM  F-ATGTTCAMRYTTTTGAGTAAGTT 801
R-CTACTCAACGACTGAGCGATT

SPM  F-TGCTTTTCCTGCCCGTGTTCC 270
R-GAGCATGGGGTCCTCCTCGT

SIM  F-TACAAGGGATTCGGCATCG 570
R-TAATGGCCTGTTCCCATGTG

GIM  F-TCGACACACCTTGGTCTGAA 477
R-AACTTCCAACTTTGCCATGC

NDM  F-GGTTTGGCGATCTGGTTTTC 621

R-CGGAATGGCTCATCACGATC
oprD  F-CGCTTCGGAACCTCAACTATCGC 1412
R-TCACCGGTACCTACGCCCTT

1.2.5  Sanger il /- 3 R 5 FN 43 B

4lifk, PCR ¥ 34 729y, r=¥y3% [} Invitrogen 23
AIHEATINR o oprD DU 5749 53 ) A A1 R Ty 2 A
2 ™ % (www.pseudomonas.com) F1 NCBI ¥ i
(http : //blast.ncbi.nlm.nih.gov/Blast.cgi) H X 73 #7 3K
BT A, A H S G L . MBLs W 72 W) 5
NCBI %3 (http ://blast.ncbi.nlm.nih.gov/Blast.cgi) )
FEXS 3 Ak A e 5
1.2.6 2% & PCR (real time quantitative-PCR ,
qRT-PCR) ¥l oprD Kl mRNA ) 1k

4 1 RNA 42 B & il 0 45 52 B PA 1 8
RNA. RNA JE 1 J5 , B 55 RNA 5% 5% pl eD-
NA. fii Jf] Bestar™ qPCR RT Kit i & #47 H 1
FEH oprD F: [ mRNA B9, 4 KL rpsL VE K
N2, oprD FE K mRNA [ AH X} 2 15 & 38 i 5 bR

7 PAOL HMRI L8 . oprD P mRNA 235 5
L EjRRiE PAOL B HRAH G, RIFR#E PAOL B ik oprD
F P mRNA FiA g R 1.0, & HAB TR oprD
B R KON T H 70 % I, Bl A Ry 3258 s
AT IR HLE 10 BR 8 R UK Y A 2k
Jit B 2[R BsF RS H: oprD FE P mRNA ik &, Bt
HScu E A 3K, PCR 51 W B K% 17 W % 51 W,
F#=2,

*£2 PCRE|¥FEF

Table 2 Primers used for gene amplification

=)

FE[H 4 FR 1Y (5'—3") K
(bp)

WZ I rpsL F-CTCGGCACTGCGTAAGGTAT 138

R-CCCGGAAGGTCCTTTACACG
H 3L oprD F-ATGTTCAMRYTTTTGAGTAAGTT 112
R-CTACTCAACGACTGAGCGATT

2 #R

2.1 IMPRPAE fif 255 14,

IMPRPAE X fi[ >k A2 1 i 25 2% 47 10.00% , Xif
TR RRER Sl R PG AR/ e
IH [ 25 2R AE 17.27%~21.82% , % Sk F At g 3R N
b B AN/ SE R D B T 25 7% 26.36%~31.82% , X H:
A B-IN BRSSP B S DU IR R e bt TR
24yt 24 7, 45 SR WK 3.

2.2 IMPRPAE /31794 2# 5t (PFGE)

ARSI A T 110 ¥k PA, FIF A 43 85 B AR 4 I
i B e i 24 o T ) S B % e AR e A ) B R
32 MR (29.09% ) , Fo A U RR 14 4>, A bk 18 4,
| BT s 9 K AR S DI DR RS2 36 =5 b v AR BF 5 9T
(CLSD MG HAE

110 ¥ PA PFGE 2L E LK 1. 110 ¥R 704
84NN [ Y Hrh 70 AN 7 A A 1 R, B
A 70 bR E A MUER B PEGE R, B Sk,
PFGE /n H B A = s B 2 e bE (i 1), 94
B — 5 B R £ A AL 5 8k
2.3 PCR %4011 MBL &K 1 oprD 55 [F DL K HA
JP e

% PCR ¥ 1 J5 & ¥ 110 #% IMPRPAE 1 =
MBLs FHYE R AR S 18 #k , BH M B8 Ak 28 47 32 PR )
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%3 IMPRPAE X E R EAMBIHEZE (%) (n=110)
Table 3  Sensitivity of imipenem-resistant pseudomonas
aeruginosa to frequently-used antimicrobial drugs
(%) (n=110)

B2 I A
PREL U MR IR
D] 0 0.00 110  100.00
EZR NN 0 0.00 110  100.0
IV g 22 [A] 2 1.82 108 98.18
5T HTi 3 2.73 107 97.27
S e e b 0 0.00 106 96.36
AR IH 2 1.81 104 94.55
AR TIMAT B 7 636 103  93.64
LA A 6 5.45 100 90.91
B3] 14 1273 82 74.54
B ukiiNd 54 49.09 35 31.82
WNTP 64 5819 30 27.27
k=K 69 6273 29 26.36
WRFL DU AR/t el [0 3H 47 4273 24 21.82
LA 75 6818 24 21.82
RRER 78 7091 21 19.09
TR 83 7545 19 17.27
kR A2 9  87.27 11 10.00

I 45 R 3 7E GenBank P UEAT 5 5146 FE 43
BT, BIA O BRAS & IMP-25 , 8 A 2 VIM-2,
4 BRA R SIM-2, A 3 BRIFEIIEA 3 B VIM-2 X
H SIM-2, 455 IMP - 25 GenBank i i} 5
EU352796, VIM-2 GenBank ¥ i1 ‘5 AF191564 L) &
SIM-2 GenBank M5 KT013203 AH[A] .

110 ¥k PA T H 107 ¥k oprD 3t P4 3% BH 4 |
3 RRBIME, BRI RN 2.73% , PHAE: AR L R ) %
B 7 BRC T 5878, 84 bR EE A SIS 2878 , 16 Bk
PEAT — > B35 B o5 S AR T 0L 1 B A - H i ok R
(£ 4), BB A s bt s kA 1S
9046 A, % & 3T ISPpu29 ., ISPpu2l . 1S1394
DL J% ISPst2 4 Ffiffi AJP 51125,
2.4 qRT-PCR il oprD F£H mRNA (1) #3545 1

K 7 ¥k (%5 R :5,11,18, 23,43, 81 Al
107) 7t H W7 28 48 #% L oprD 1) mRNA Kk 7K,
5 PAOL #H b, T £3 T Pk oprD 3 3k 2 BE AL (A
0.06 ] 0.65) (£ 5) . Xt 10 kW #5555 8K Ay
PA H oprD WA W AT TR, & 308 A ]
— BRI oprD FR 3K 5 FEAL, H A N 1.23 #|
12.94,

SPCE (spel 5+15,9:15-509) PFGE (spel 5+15,9:15-509)

2 2 g

—

el '

[ ¥ e .
T T
| TR T
Tmanem 0
1 10
B

il

]
1l . m
N8 Wi N -

1 110 #k PA PFGE B2 [
Figure 1 Dendrogram based on PFGE profiles of imipenem-

resistant PA isolates
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%4 IMPRPAE oprD E[E IR
Table 4 The types of oprD gene mutation in IMPRPAE

GEARATY WA HB(%)
HERS B fir T AR Bl 7 6.36
WA ZA 5 4.55
B Al 8 7.27
Bk 2 Bl 56 50.91
HHAIS F51 8 7.27
fR L2k A L5 16 14.55
PCR [ 3 2.73
Torh W g AR IR AR 7 6.36
B 110 100

3 it

H R, I R C ) 12 48 e K w9697 I8
YU AR TR ol A R R A 22 Y T ST K e A
SRR MR A TN 2 PE 2015 AE—TZE AL 4y
BTAI ST S 7R A 2o {1 B M T il 7 8 04 T 24 2R A
8.7% % 50.4% Z 8] o v [ 4 T it 247 15 D0 o 4 4
2016 4] 2 A5 5 A X 45 P 18 245 40 B i 245 14T
b F R K o ARIWEGE & B 110 AR 0 e 15
T 2 BRI T B X BT ok R R SRR R R A
87.27% , 1M X HoA 245 Wy it 245 AP AR =, EL 2= A7 7 /b
25 Wit 25 ZAE 90% LA I, Fi I AT A A B B
FR TR 25 1 B0 L 43 2 08 , i T AE IR R I2 97 i 7 b

K5 EHEIREHRE oprD EEHI mRNA RKikKF
Table 5 The mRNA expression of the oprD gene without disrupted mutation

[k 35 oprD 2571 mRNA ik * BT
PAO1 Hp/: A 1
5 IR 0.65 T103S, K115T, F170L, E185Q, P186G, V189T, R310E, A315G, G425A
11 Az A 0.15
18 EHgaeki) 0.06
23 Hp A #Y 0.08
43 AR 0.16 T103S, K115T, F170L, E185Q, P186G, V189T, R310E, A315G, G425A
81 EHgaekit] 0.12
107 Cge ki) 0.15

“oprD HN mRNA {541l 10 15 bRl PAOL TR R UL, RIRIE PAOL TH Bk oprD J: 1K mRNA Kkt g E N 1.0, 35 HABTE IR oprD 514

B ROKA/NT H 70 % 6 Bk Dy Heak iyl .

7 AL RTINS 245 1 ) W, I B
FHAAR 5 3 AT i 25 0 R 1 0 e vl 259 , 98/ T
TR PRTEBE N Y 1

) e A L AT TN Bl T 2 S 245 ) ) i 245 L
B A%, Hoh d R 25 AL AL FE LR LA
718 = (D™ e T B M T < ) o A1 B A1 v L 1 itk
TR M )R B- N R . H AT A BRI RIS
4 )@ B-IN R4 45 . IMP . VIM .SPM .GIM .SIM .
AIM .KHM .DIM .NDM 9 Ff , H:sp D) IMP Rl VIM &7
DL ASBIFSY 110 BRI S A 35 R e 2 11 B i TR
R B 18 Pk (16.36% ) T 24 A AR #5417 42 8 B- P Ik
Wizl , = EALAE IMP-25, VIM-2 , SIM-2 , %X W6 T
A B~ P T i it 7 ] ¢ A1 P R 0 STV J 355 o i 245
R EREZEN .. 2R R kM 4EE B- Mt
e il 55 DRI A 0 FH P 2 34K T 20% 7 T /I e

SEREE & PR 2013 4F & 2015 4R IR IX 458 B-N
P iz it i DRG0 BH M 2R 32.8% 25 A AN — 51
A5 S P4z B - P ot i Tl ok R 1) 7 L S ™
Az 4 iR T 2 A, DX 4o 150 B B B 0 IV JHg 355 i i 2
ML 2 — , W] R i A7 7E LAt 3= 22 i 25 AL .
QFMEFR BRIk R R ok 2
FRANHEAE LR, SMHEZE AT Z R0 G B I 259 5%
HEH AN BRI IE 5 00T FMNHEZE R B AIC, X
T BRI T 25 TC R ) EANHE SR = Bk A, T 5
X0 K e T 6 20 855 T 1A A0 HE RS T, DA 4 Jn
it 250 2o (A 75 4 A AR - i) L P A A
JEE3E 375 PTG, BT M Ok B o LA, TR A
B AN F L I8 2 1 oprD #F A 40 B K FEVE T,
AR [ oprD 2k B3R GA BRI AR 25 3 B0 A
ALY ) e TR S ) T 24 G e AR O
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110 R T MV Jig 5% i ] o A P 7 v A2 3R oprD 1%
A 31k (2.73%) , 5k 5 BSR4 B 45 2 —
., AHESCHRHIE oprD 5k J PAE X} IMP [fif 24
) EZHLE, 14013 B 2245 N & oprD B R
F115 86.8% 1MW AT A OCHR B & B oprD il R R A
8, B0 2 o i X 4R 25 2 & B oprD B
RN 16.3% , W IR X Z W % 45 N2 & 8K oprD
BRI RN 26.19% , b 5T HL X A% 55 N2 & B oprD
iR 2R 56.1% , 33 Uk R PRI 25 B Ml . A
[i3] 3 388 i 24 B Kk oprD SO SRAS—FE , RIS oprD
AR 2.73 % , 51 AR P I HLIX P oprD Bt R
R#—5 oprD 8 FARAHERR K oprD HE R 5
5l e P K3k T H 3 PA X IMP i 24, T304
HE— 2L X 107 ¥RBAPE R PR IHEAT T oprD JE RN 745
DU mRNA Ik A . i [ P A R4 i 5%
F UK T oprD KR, I R XF HEF7F I
e FNT oprD FEARNE DL, AW ST E— 20 58 3% T Ik
BBy LG A o A AL EE R R o A 100 #
(90.91% ) k= T4 RS 4 71 (6.36% ) To
RAFPRIETT mRNA FiL &, & B mRNA 3£
IR 5 E B R E 25— 2 (AR
AT LA [ PN 2 B 2 (1 PPt B AN B 1 oprD
F S IS A A 45 1S1394 ISPpu29 LA )
ISPst2, AWFFEHE—UES oprD K, KAET 124
BRI M mRNA Rkl D 2 T AL PA
X IMP [fif 245 1) = ZEALH .

Zi BTk, IMPRPAE X4 FH 3t 4 25 Wy i 24 15
BUAREH 08 , PA X WV 1% I 25 ML & 2y, 7=
L EE 11 oprD FE R B 2 DL K A HESE L] =
B EBAT S0 CEK, B o] SUpkA7 e, Sn] [R] i A7
TE o I PR 07 3% 750 0 5 X 40 B T 24 1k A
D), &5 24 1 0 AR 25 BT IR 2590, fF — e R b
2 ) R 3l i T P 5% e ) 23 1 B 1 ) R i o R
FURATIR % o

5% Lk
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VA B X eSOV PCLIG Y 8 CYP2C19 FE N 2 54k
AR IESE

B EAM AR REE K4

K

[ ZE] By FHH OGS0 PCHAYT B CYP2C19 BN 28 ikl . ik
PN b X580 9 PCTIR YT A 120 011 SRy ol 56 41, 36 B |y IX {52 D0 i A BE 108 9 45 Sy o BEAL , il
B2 XTSI 5 mL, 2 HCEE R 2H DNA, IR F 52 28O 8 & PCR Jr ik f il CYP2C19 (BRI HY
BT 2 X RN CYP2CI19 BN 228 /0 A . B8R i B F RN S CYP2C19 1) 6 FlH: R BY , *1/+1 HY
(CC,CC),*1/#2 K (CC,TC), *1/*3 I (TC,CC) , *2/%2 B (CC, TT) , *3/*3 B (TT,CC) , *2/*3 K (TC, TC)
W 5 T R ZH (P<0.05) s K5 1 CYP2C19 114 3 Fif Rt AL, PRACIES Y, v fa] A Y, 1 A5 Y B 2 o 3 %F
MR (P<0.05),  £5i& XN IXOE.Co PCLIRYT 38 CYP2C19 H:[H 22 2854 43 A 1 Ol A7 A v LA
OYH T B R T I, I R A FEAS L X 6 U PCLIAYT M CYP2C19 3R L B itk it —E B % .

[REIA]  WMHLIX ; 5605 5 PCIIRYT ; CYP2CI9 KA

Study of the distribution of CYP2C19 gene polymorphism in patients with coro-

nary heart disease treated with PCI in Luzhou area
PENG Hu*, TANG Kebin, YAN Biao, QIU Houbin, ZHU Bin
(Clinical Laboratory of Luzhou Traditional Chinese Medicine Hospital , Luzhou, Sichuan, China, 646000)

[ABSTRACT] Objective To investigate the distribution of CYP2CI19 gene polymorphism in patients
with coronary heart disease treated with PCI in Luzhou area. Methods A total of 120 patients treated with
PCI in Luzhou area were enrolled as the experimental group. 108 healthy Han populations in the same area
were selected as the control group. 5 mL of peripheral blood from 2 groups of subjects were collected. The ge-
nomic DNA was extracted and the genotype of CYP2C19 was detected by real -time fluorescent quantitative
PCR. The polymorphism of CYP2CI9 gene was analyzed in the 2 groups. Results The test group patients
detected 6 genotypes of CYP2CI19, *1/*1 (CC, CC), *1/#2 (CC, TC), *1/#3 (TC, CC), * 2/*2 type
(CC, TT), *3/*3 type (TT, CC), *2/*3 type (TC, TC) were significantly higher than the control group (P<
0.05) ; CYP2C19 was detected 3 Metabolic, fast metabolizing, intermediate metabolite, and slow metaboliz-
ing type were significantly higher than the control group (P<0.05). Conclusion The polymorphism distri-
bution of CYP2C19 gene in patients with coronary heart disease undergoing PCI in Luzhou area can be used to
analyze the incidence of CHD and provide some reference for the polymorphism distribution of CYP2C19 gene
in patients with coronary heart disease.

[KEY WORDS] Luzhou area; coronary heart disease; PCI therapy; CYP2C19 gene
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JE O 5 A2 DL A0 I A R , 2 kAR R B
Jok s A W A i 3t 2 (0 48 Hh B A R AR i BH 2
T B0 LR A | e AR B IR BT T 30
o 2 i R Bl kA A6 YT (percutaneous coro-
nary intervention , PCI) J&5 77 i /Lo i WL 07 %, B
A — 5 MR O ILRA I TE T ROR o e A T
PCLIAYT J5 B8 By 2 PR o0 A 2 Y R o e A £
PINZS o B L CYP2C19 MR Y 2454 3 A O
I AIRIT 2590 () SRS TR A G . SRS TR 2
2852k CYP2C19 il (AR A 23 A HEAE T, S A 75
YL EE S CYP2C19 FHRAH K, 723 FEYL
JEARET , CYP2C19 FEH 251 1) B 5 AR 7 55,
Jy CYP2C19%2(T-C) il CYP2C19%3(T-C) , i #57#
CYP2C19%2/CYP2C19%3 FEH 11 (.3 5 G A% 75 K
P LA R IEAOE" . 1 HAS [ HB X (1) 70095 PCT
BT B CYP2C19 3£ Z 5 W i fiE — 8 2
St T YN Hb X e U PCIIAYT B CYP2C19 B
ZME AT AR VLR IE | = IR E DU AT
[) CYP2C19 % H 43 A — 8075 ZXF s 47 20 Hr
IWAHIFFEXT A TS, B ZE I )5 M b X 50
PCIYAYT H ¥ CYP2C19 $ER 2 5ME 43015

1 ARSI

1.1 — gk

PR 2018 4F 1 H % 2018 4F 11 H 15 M #h X i
L9 PCLIRYT 120 il 835 19 CYP2C19 BEH 2 454k
AR AT IRSE AR IR AL, 0 AR HE - D2 N
5k 09 HL 2 3Z PCLF RIA YT ; @Q4FE % 45~80 %/
BCYP2C19 FHH G2 L 55 42 s @35 A UG T Il 2% 5%
FRo Gt AREBEAC BRI TT B A R E S
HEBR A5 M X BT =] DT AR RN SRS B A 25 RAE 1Y
B QG EN EESE VIR E MR
BE Iy RE 57 1Y (83 ; @REAEA il 9
R o MR EUAS b DX U5 £ e A 108 1], 45 R B
PEXTHRZH , 2 AW SR R AE — BT R} T o 4e 12
B (P>0.05), HIAWEI.
1.2 W H 5

4 1l % H 41 DNA $2 BUR) f2 cyp2ci9 3 A
03 7) 65 X80 O M A ) A3 HR A R
FEAt DNA $2HUA 6 46 22 ol L1 (BREBUX R )
L2 (2R ) WA ($2HU% 1R ) \WB (41X 1R ) |
TE(Zifb R ) (A fu ke (Aifb %R ) (WCERAE (lidE
JEW) o CYP2CI9 FE FAS I 3k 371 & A0 5 T 4% i

Rl 2EAMNFRH—RIRLLR

Table 1 comparison of general data for groups of objects

e el A B s s
Sa il
(Br1) (%) (A1)
I (n=120) 68/52 63.2+22.5 55/65
X REZ (n=108) 60/48 63.9+19.8 40/68
PR 0.029 0.158 1.810
P{H 0.866 0.845 0.179

2G . 2A 3G \3A N R SRS T AR BT A
Z 5| Y MR . IR Y3 A F5 ABI7500 il
ABI stepone Plus. 7 # ¥ % & .0 #L (eppendorf
5424R) . &R WeRIRZ A% o
1.3 FEARZH

K Z i E T k41 2 mL, EDTA-K2 Hi#E .
1.4 ik
1.4.1 DNA #HL

FHES T A5 I 300 L 2% i L1 2 1.5 mL 2.0
B HRE MRS E A AEA 400 wL 35 1 &
WeT A= 7 30 s, MIA L2 28 Wi 300 wL i 21 A 3R
A5 YRR Z 7 30 s, 13 000 rpm B0 2 min, B
S IR B IRAEAAE T, 35 R4 S 12 000
rpm &0 30 s (2 mL B0 WA IR , 37 R WG
TEARL IR A Ak A A 500 pL 22 il WA 35 14555
12 000 rpm 5.0 30 s(2 mL B0 EENEIR ) , F K
W R TEAZ TR AEAL A A 600 WL 28 0P WB 5 I
5 12 000 rpm B0 30 (2 mL BT ,
FEIR WG 13 000 rpm 5.0 2 min, 7 2 mL B0 4,
PR AL B T35 1.5 mL 2048, Bzs )
Al AEFE R A 60 L 56 CTAAYZE ik TE, 55
SRS 1 min, 12 000 rpm 5.0 30 s, $4%
HUE ) DNA —20CI-AE 6 1S A N .
1.4.2  CYP2CI19 FE[H Z2 AR A 5 F5 PR 7RG )

T NCBIEUR & , &1 4 CYP2C19 2 RS 24
KHE AT SAN B FF A, IR A A B i 5
Pyl &AL A PCR 51T 51 4n°F - 636T>C 1 L i
314k 5 - AGGTAACCAGTTCTCA-3', F 5|4
1 5 -GAATTGGATGGGCA-3' , 636 pb; 681 C>A
) F #5198 5'-TAGGGTTAGTCCCA-3', Fii#5]
Y} 5'-TTCCGGTTAACCGA-3', 681 pb., #XJ5 H
BEIHIIE 1975 % DNA #£47 PCR 94
1.4.3 PCRY

A3 0 B A R S TR AT AR B0, £ 0.2



BB SIEYT 45 20194E3 H %5114 #5241 J Mol Diagn Ther, March 2019, Vol. 11 No. 2 - 109 -

mL P F 4 BN A 23 pL 2G . 2A 3G, 3A 4 Ff
KW, ARG B 1 pL i, 1 pL 4250 DNA
BEAR , L 25 pL SR 2, BER 2500 5 i A9 3
Y 3G . VIR S SRR ERE
37°C 2 min 275 4% ;95T 3 min #2814 ;95C 30 s,
56C 30 s, 65T 45 s, 10 TP HEIE IR ; 95T 30 s,
56°C 30 3% ,65C 45 s, 30 P HEIEIR , 7E AR GG R
1 56°C 30 s ¥ 4bi% B FAM 1 ROX AU 18 R £ 9%
A5 5 25C 1 min, ¥ 3450 . BRI, 4 Fh
J52 07 A 2R HA7 A E o 7 ol 4 s B 2 F ok SRR 0 PR AR
7R e ) A R b A T AR R A M R
P450 B AR 5 A 2 B 1 4 A

1.5 Stk

K SPSS 23.0 Gt i 3 AF X B4 i 47 40 #r
CYP2C19 5 K 43 Aii i 28k 14+ A 43 b (n% ) =
IR IFHEAT R TSR, P<0.05 HE R B Gt L.

2 HR

21 2HNLIN CYP2CI9 K H 4 A .

ELRGE R LR 2, i3 2 ] HIHR 50 2 5 K
th CcYP2C19 1) 6 Tl 5& [ BY | *1/%1 B4 (CC, CC) ,
*1/%2 # (CC, TC) , *1/*3 #I (TC, CC) , *2/*%2 #l
(CC,TT),*3/*3 BI(TT,CC), *2/*3 #I (TC, TC) 1
T TR (P<0.05) .

R2 2EHARMRH CYP2CI9 BERSHIER [n(%) ]
Table 2 Distribution of CYP2C19 gene in the 2 group [n (%) ]

il #1741 Y #1/%2 1Y #1/%3 #l #2/%2 Kl #3/%3 Al #2/%3 Kl
I (n=120) 45(37.5) 48(40.0) 8(6.7) 13(10.8) 2(1.7) 3(2.5)
X HEZ (n=108) 30(27.8) 38(35.2) 5(4.6) 7(6.5) 1(0.9) 1(0.9)

AL 6.598

P 0.016

2.2 2HXNI4H CYP2CT9 R AR A A A

BLRgE R L 3, i3 3 ] AU Y cYP2C19
() 3 FRACIRY , PRACI Y, (RIFG IR, A a7 B
i T X B4 (P<0.05) .

*®3 2EWMRMRH CYP2C19 ERRBE S HIER
[n(%)]
Table 3 Distribution of metabolic patterns of CYP2CI9
gene in the 2 group [n(%) ]

el PR AR R S
1384 (n=120) 45(37.5) 54(45.0) 21(17.5)
Xt HEEH (n=108) 30(27.8)  38(35.2) 5(4.6)
Mann-Whitney U K56 {H 6.874
P8 0.015
3 iTig

41 f {5, & P450 (cytochrome P450, CYP450) J2:
NN LR 25 0 &R, 2 EAE 7 T IR
Rifrh o CYP2C19 J&—FhE ) 25 AR i
Z 52 miRm e . BRrc MM 7EAN
b cYP2C19 SR Z 85 W I 3 25 A7 o5, Horh
AT DL SO S B 7 R 55 2R3 S A

XTE PN Hp e Ry DL T L AR R A DO E R
L AR GO R CYP2C19 BRI R K AE
57 56 R 43 A0 5 DUBRAFAE B AN TR 95 N b X R
BB 43I0 U o S8 AU, P IAS B 5% 22595 S
B U , XS HoAl D H B AT HT o

P M Hb DX JE TP )1 4 2l X e 0 g B8 E
17 PCLIRYT B LU 2, 1 PCLIRYT IS 25 5 kA
AN RC AR , R O T 0 PCLIRYT e &4
NRFRJER AT T RN s . A
W5 R 0o PCLIRYT Ja A A 7E CYP2CI9
e Z 28 BRI R Y 6 4> CYP2C19 JE R A
55000 PCLIRYT H 254 % . e Lh s
Z W25 e ES s, B v N H T O
s PCLIGYT v, T 25 800 K #5275 25 CYP2C19 g AR
FTRAR, I ZXF AR FT . X M i X A
LR PCUIG YT B CYP2C19 FE R 2 2544 i 1Y)
WF 5T R DL TE AR TE |, PRI A 5 %) 5 R e 3 N b
DXL I 98 HAT — 7 3

X 3% 8 AR AR BH M X 560 0 HR o G A
YR OE CYP2C19 K H 225 0E 40 A AT BF
78, WA A5 3 BRI FH b X e O A4 T PCLIR YT
Z Yy 60% ¥ CYP2C19%2 *3 TRE B2 SL |, T
H5BE MR T, AL RS
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WF5E 45 AR — B0, NI B4 A2 b 5 X7
TR R CYP2C19 R 2B M TS F5E
g5 5 o db T XU T O FBE A CYP2C19
FEDR P I A &2, I B KPR 1R
AR 35 PR 7R SR A A S A B A0 R s,
W P R R AE SR AR S R T
RAFTE AN F BT B E . AT LSR5 et
FEAE AR, AT BE Y S5 PR A 4 417 TR — 2 1Y
AN]SR T3 AN o ZRBR A A0 Il X7
WL Rl CYP2CT19 SR LA TIFGE , 5T
S50 BRI DU X e O B R, CYP2C19 FEHAT
TEZME, M CYP2C19 F HIZ AL AR L5347
5 Y A DX (bt e ) B2 SR — 2 AR
ST IS5 I T 9 N M X 560 K PCLIR YT R
CYP2C19 JEH Z 25 43 A 5 36 B DU ek 09 PCI
BIT R A2 X UL T DU B e AE TR
AHBIX, CYP2C19 JER Z 8N AR—5 ., A
G R4 SR 5 Pl o S SR X | 2 e U X
KT 0k PCLIRYT B CYP2C19 3L R £ 24514y
AT DU IEA — B0, XA UL T 3R DU A e
Lo PCLIRYT % CYP2C19 3R 2 250k , i B A
TEOLIEAR—B, (FJE Y H R AR — e 25 5%,
X — ST R TR R — S5

AR 5% %5 9 M L DX O PCT IR YT
CYP2CI19 JE R Z8VE o0 A A7 o0, S5 R WL T
DU 1 500 PCLIRYT fB 3 CYP2C19 R £
AE A M Dl A — B, X Ui B T 3R [ DU% e
L PCLIAYT e CYP2C19 BE A £ 5 PR3 A 15 1
FEAAHIA

ZE LA, Xy o M X 50 9 PCLIR YT A
CYP2C19 K&K Z2 251 43 A5 16 LA T4 0 AT L5
LU Y AR A L, XD FE A b X 56009 PCT i
IR CYP2C19 N LB M i it—E S % .

S22 3k
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HBV DNA 53 S0k 038590 6 1y P 68 5 ANl gk v H
PFor

AEGH I AT REA BRSSO S

[(# Z] BB X T Pre-NAT 4 H 3% IR 4 BUR 48 1) £ BT 48 95 3 (hepatitis B virus, HBV)
DNA & 80k 370 0 (LA (T Bk e S0 R0 ) 2R 47 M RR 56 UE AN PR FH AR o ik AR 38 Il R 92 56
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Performance verification and clinical evaluation of HBYV DNA high-sensitivity

detection kit

YU Xuegao', DENG Jiankai', HE Xiaohong', CHEN Peisong', CUI Danli*, HUANG Bin' *

(1. Department of Laboratory Medicine, the First Affiliated Hospital, Sun Yat-sen University, Guangzhou,
Guangdong, China, 510080; 2. Department of Medical Laboratory, Zhongshan Medical College, Sun Yat-
sen University , Guangzhou, Guangdong, China, 510080)

[ABSTRACT] Objective To verify performance and evaluate clinical application of HBV DNA high-
sensitivity detection kit based on Pre-NAT automatic nucleic acid extraction system. Methods According to
the kit performance evaluation standard developed by the Clinical and Laboratory Standards Institute (CLSI) ,
high-sensitivity reagents were used to quantitatively detect HBV standards, clinical HBV DNA high, medium
and low samples and negative samples. The precision, accuracy, analytical measurement range, clinical
reportable range and minimum detection limit of high-sensitivity reagents were evaluated. At the same time , 44

serum samples of hepatitis B patients were detected by high - sensitivity reagent and COBAS AmpliPrep/
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COBAS TagMan 48 high-sensitivity viral load system, and the correlation between high-sensitivity reagent and
COBAS high-sensitivity detection system were analyzed. Results The intra-assay imprecision sr of high-,
medium-, and low-value specimens was 0.069, 0.085, and 0.059, respectively, and the indoor imprecision sl
were 0.083, 30.138, and 0.117, respectively by HBV DNA high-sensitivity quantitative detection kit based on
Pre-NAT system. The standard deviation of bias is 0.25, which is less than the manufacturer’s stated standard
deviation of 0.45. The analytical measurement range is wide and linear in the range of 25~ (1.0x10”) TU/mL.
The maximum dilution of the sample is 1: 80, the functional sensitivity is 10 IU/mL, and the clinical
reportable range is 10~ (8.0x10") TU/mL. The minimum detection limit is 10 TU/mL, which is below the
manufacturer’s stated lower limit of 20 IU/mL. The high-sensitivity reagent correlated well with the COBAS
AmpliPrep/COBAS TagMan 48 viral load system (y=0.987 6 x+0.189 4, r=0.975 4, P<0.05). Conclusion
The HBV DNA high-sensitivity detection kit based on Pre-NAT automatic nucleic acid extraction system has
high precision and correctness. The analytical measurement range and clinical reportable range are wide, and

the minimum detection limit is low. This system has a good correlation with COBAS high-sensitivity detection

system and has good clinical application value.

[KEY WORDS] HBV-DNA; Pre-NAT system; automatic nucleic acid detection system ; performance

verification
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SL(P<0.05) s 16T 5 WAL 208 Fr 46 b DG 18 0 10 38 00 T X BRAL, 22 5 A e 127 2 L (P<0.05) 3 1697 5 WL
ZZY IL-6 . IL-17 . TNF-a .hs-CPR ,SCr . BUN .24 h JR & 5 /K B E KT X B4, 2 R A S8 L
(P<0.05) ; H W EELH I K AE & A 12.50% (5/40 ) 18 I8 T-% IR ZH 32.50% (13/40) , 22 7 Geit e 5 X (p<
0.05). £ AMEERN AR TT AT B I E AT PR TR A AR AR 0 SRR B MU A
B DI RE S ARAE RN, D8R D Re i, HLA Ak BT
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Effects of L-carnitine combined with hemodialysis on Treg/Th17 cells, serum

inflammatory factors and renal function indexes in uremia patients

LU Bing'*, REN Dongsheng', LI Ming®

(1. Department of Nephrology, Rheumatology and Immunology, Nanyang Central Hospital, Nanyang,
Henan, China, 473000; 2. Department of Nephrology, Xinhua Hospital Affiliated to Shanghai Jiaotong
University School of Medicine, Shanghai, 200092 )

[ABSTRACT] Objective To investigate the effects of L-carnitine combined with hemodialysis on
regulatory T cell/ helper T cell 17 (Th17) cells, serum inflammatory factors and renal function indicators in
uremia patients. Methods 80 uremia patients admitted to Nanyang Central Hospital, Henan, Province from
June 2016 to July 2018 were randomly divided into observation group and control group, 40 cases each. The
control group was given normal hemodialysis treatment, while the observation group was treated with
hemodialysis and L - carnitine. The Treg/Thl7 cell levels, nutritional indicators, inflammatory factors

Linterleukin-6 (IL-6), Interleukin-17 (IL-17), tumor necrosis factor-a (TNF-a ), hypersensitive C-reactive
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protein (hs-CPR) ], and renal function indicators [ serum creatinine (SCr), blood urea nitrogen (BUN) , 24 h
urine protein quantitation ] changes in the 2 groups before and after treatment were compared, and the
incidence of complications was statistically analyzed. Results After treatment, the levels of Treg cells,
Th17 cells and Treg/Th17 cells in the observation group were significantly lower than those in the control
group (P<0.05). The improvement of nutritional indicators in the observation group was significantly better
than that in the control group (P<0.05). The levels of IL-6, IL-7, TNF-a, hs-CPR, SCr, BUN and 24 h
urine protein in the observation group were significantly lower than those in the control group (P<0.05). The
incidence of complications in the observation group was 12.50% (5/40) , which was significantly lower than
that in the control group [32.50% (13/40) ] (P<0.05). Conclusion Exogenous supplementation of L -
carnitine can help uremia patients undergoing hemodialysis maintain good nutritional status, improve the

microenvironment, immune function and inflammatory response, reduce renal damage, and have good safety.

[KEY WORDS] L -carnitine; Hemodialysis; Treg/Th17; Nutritional status; Inflammatory factors;

Renal function
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i T 25 O S0 B K afi 3 mL, 5% FH Ficoll ik [ 41
I 5 R TR 0 4 S A ) I8 A% 41 Y ( peripher-
al blood mononuclear cells, PBMCs) , L) 1640 5% 3%
YRR A A R B F MR N 3x10° AN /mL, SR F i 2 4
AR Treg A1 Th17 40 AR H 451, K PBMCs 4 fif
TR I 2 24 LA, LN 50 mg/mL PMA . 1
wmol/L B 155 Z Ml 500 ng/mL # fiE 55 % , 37°C CO,
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[ 72 i% A6 5 A PE bric it Foxp3 $it{k 5 FITC b
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albumin, PA) 7K F- o @4 P - {57 FH Tl 15C 22 I
2 4G 00 11 37 1 20 i 4 2% -6 (interleukin-6, IL-6) |
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C- )2 Jvi % 1 (hypersensitive C-reactive protein, hs-
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1.4 Seit et
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5 (P>0.05) ;3097 J5 WSS 4H Treg 4 . Th17 401 |
Treg/Th17 4 f /K V-3 i FAR T X IR AL, 22 7 A ¢
PR L (P<0.05), W1,

R1 24HAITHIE Treg/Th17 HAEKF LR (R +s)

Table 1 Comparison of Treg/Th17 cell levels between the 2 groups before and after treatment (x+s)

21l Hif ] Treg A1 (%) Th17 41 (%) Treg/Th17 i
ML IR 7.25%1.84 36.22+8.46 0.200.08
(n=40) BT e 2.18+1.50" 13.38+6.44" 0.1620.04"
Xif R4 EpEgil] 7.33+2.05 36.10+8.20 0.21+0.07
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EIRITHT R, #P<0.05; SWUER AL L, ©P<0.05,

2.2 ‘HIFEIRELI
RITHI 24 B Rt L & E R (P>
0.05) ; 1897 J5 WL 4H PA (Hb . TP . Alb & 3245 Frik

FH BE T X R, 2R B85 FE L (P<
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K2 2EBIFBIREFERILE (Fxs,91)

Table 2 Comparison of nutritional indicators between the 2 groups before and after treatment (¥ +s,g/L)

2 51 i A] PA Hb TP Alb
MEZH 1BYTHT 0.24+0.08 58.27+3.94 61.82+4.71 27.38+2.24
(n=40) wITE 0.33+0.12" 75.61+5.07° 71.22+4.28" 38.98+3.26°
X HE ] IRIT I 0.23+0.05 57.73+2.59 61.22+5.12 27.66+2.35
(n=40) BT IR 0.27+0.07"* 69.33+3.74"° 66.89+5.49™ 32.10+3.41°*

SIRIT RO, P<0.05; HILERAL AL, “P<0.05.
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Table 3 Comparison of serum inflammatory factors between the 2 groups before and after treatment (¥ +s)
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Table 4 Comparison of renal function indicators between the 2 groups before and after treatment (x +s)

21 Fi (] SCr(mmol/L) BUN (mmol/L) 24 h R E# (g/24 h)
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Table 5 Comparison of complications between the 2 groups [7(%) |

4151 n A% o LIS S NS z7 Fi-2ns
ML 40 1(2.50) 0(0.00) 2(5.00) 2(5.00) 5(12.50)
POpiEE | 40 2(5.00) 3(7.50) 5(12.50) 3(7.50) 13(32.50)

P - 0.346 3.117 1.409 0.213 4.588
P - 0.556 0.078 0.235 0.644 0.032
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Correlation between serum sex hormones, IGF -1, VEGF and tissue LOX

levels and lymph node metastasis in patients with breast cancer
XING Haixia*, ZHAO Mingyan, GUO Yong
(Second Department of Oncology , Zhumadian Central Hospital , Zhumadian, Henan, China, 463000)

[ABSTRACT] Objective To analyze the correlation between serum sex hormones levels, insulin-like
growth factor 1 (IGF-1), vascular endothelial growth factor (VEGF), tissue lysyloxidase (LOX) levels and
lymph node metastasis in patients with breast cancer. Methods The clinical data of 86 patients with breast
cancer who underwent surgery in our hospital from February 2015 to December 2017 were retrospectively ana-
lyzed, including 44 patients with lymph node metastasis (metastasis group) and 42 patients without lymph
node metastasis (non-metastasis group ). And another 40 patients with benign breast tumors admitted to the hos-

pital in the same period were included in benign group. The levels of serum estradiol (E2), testosterone (T),

EATA T E EFARHL AR TR A (201202015)
VEH B4 B L JE s B IR E A, T, 32D JE 463000
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progesterone (P), IGF-1 and VEGF and relative expression level of tissue (breast cancer tissues from patients
with breast cancer, benign lesions tissues from benign group) LOX before operation were recorded in the 3
groups. The correlation between serum E2, T and P levels, relative expression level of tissue LOX, IGF-1 and
VEGF levels and lymph node metastasis was analyzed. Results There was no significant difference in se-
rum T level among the 3 groups (P>0.05). The levels of serum E2, P, IGF-1 and VEGF and the relative ex-
pression level of tissue LOX in metastasis group were higher than those in non-metastasis group and benign
group (P<0.05), and the indexes in non-metastasis group were higher than those in benign group (P<0.05).
Before operation, the levels of serum IGF-1 and VEGF in non-metastasis group were lower than those in me-
tastasis group (P<0.05). At 4 weeks after operation, the levels of serum IGF-1 and VEGF in the 2 groups
were lower than those before operation (P<0.05), and the levels in non-metastasis group were still lower than
those in metastasis group (P<0.05). Spearman correlation analysis found that serum T and P levels were not
correlated with lymph node metastasis in patients with breast cancer (r=—0.049, 0.162, P>0.05) while serum
E2, IGF-1 and VEGEF levels and relative expression level of breast cancer tissue LOX were positively correlat-
ed with lymph node metastasis (7=0.825, 0.865, 0.791, 0.750, P<0.05). Conclusions The preoperative
levels of serum E2, IGF-1 and VEGF and relative expression level of tissue LOX in patients with breast cancer
are positively correlated with lymph node metastasis. The serum levels of E2, IGF-1 and VEGF combined with

expression level of breast cancer tissue LOX can be used as an index to predict the prognosis of patients with

breast cancer.

[KEY WORDS] Breast cancer; Lymph node metastasis; Sex hormones; IGF-1; VEGF
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index, BMI) 18~24 kg/m?, “F-14 (21.68+2.05) kg/m?,
TC 56 B 4 4F 1% 41~63 %, ¥ 1 (50.84+9.17) %
BMI 19~24 kg/m?, *f-1 (21.92+1.94) kg/m*, K 4
A 40~62 %, 14 (50.22+9.36) & ; BMI 18~
24 kg/m?, F ¥ (22.04+2.11) kg/m*, 3 40 4F % .
BMI % — %R B, 2 R RS2 2 L (P>
0.05) o
1.2 W5k

M 21 N O 7% 2 3 s S A T o R FL AR
FARAAR , RV B H T LIIUE Y] O P BRFR
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BIT o TR, AL 2% &6 e ekl 3 41 1
Vi ME % (estradiol, E2) . Z2 i (testosterone, T) .
2f21i ( progesterone , P) 7K V- ; fiff FH g I G 328 70 B 75
K 3 20 1fiL 3 IGF-1 ., VEGF /K - ; 1 i3 ¥ I8 .
VK 3 DA S B A A I LOX A 2L IR o B A
FLAR I 1 20 S RAME 2 R AR AR b RIR O
FERFH KL DL B R 454 T RO B (S A5 A
D LOX AHXF Rk o
1.3 il AL

P2 kot S g R W A 18 G W
1 A 95 3 A v R I [ 36 [F R&D A\ 5 LOX 4t
PR 1 A st R R AR R R R A b
RICAUNE A A8 2 I w5 B AR A 1K A
HIEAEY A
1.4 MEHEIR

3 41 f 3 R Al L7 E2. TP .IGF-1, VEGF /K
V- K A (LR R R L s A 2 BRI R
PE A8 2 21) LOX AH X 235 5 AR S5 4 J& B il v

IGF-1 . VEGF /K- 25 5, [A] B 0 M LR I8 85 AR
.74 E2 . T.P.IGF-1.VEGF /K . 41 41 LOX #H %}
Fik i Sk AL O AH I E
1.5 Gl ik

HPE AL HH SPSS 19.0 #4:, T R 7+ 5
IR, ZA M LR Z R R T 2258, 2 48R
FHARASEFEAS ¢ K56 5 THECHE R A n (%) KR, 2R H]
2 KKy 5 FH & 43 M £ ] Spearman A 56 4 43 B
%5 P<0.05 WEFAGIFE L.

2 &R

2.1 3 4 RAT ML M3 E2.T . P .IGF-1, VEGF /K
T B U2 LOX ATk i L

3 ARRINE T KR, 27 s it2rE X
(P>0.05) ; 1l IfiL 3 E2 .P . IGF-1 . VEGF 7K *F- K 4H 41
LOX FXT ik & L8, ¥ B dl s T IR dl
K R (P<0.05), HIHBA & T R4 (P<
0.05), W1,

*1 3EAARBIIMEE2.T.P.IGF-1.VEGFKER AL LOX X RIEZLE (x+s)

Table 1 Comparison of preoperative serum levels of E2, T, P, IGF-1, VEGF and relative expression level of tissue

LOX in the 3 groups (x=s)

21 51 n E2(pg/mL) T(ng/dL) P(ng/mL)

4 44 21041£1549  50.78+9.45 0.39+0.05
THEBA 42 17522+12.36° 5247+9.12  0.3220.06°
RAYE4] 40 93.45+10.17°  52.98+9.09  0.28+0.04"
F 17.452 1.743 9.476
P 0.000 0.214 0.000

IGF-1(ng/mL)  VEGF(pg/mL) LOX X} ik &
232.54+19.47 229.45+18.72 0.65+0.12
153.78+15.46" 189.74+17.46" 0.41+0.10°
114.26+10.69°  134.26%14.33% 0.15+0.04"
22.652 19.869 26.874

0.000 0.000 0.000

SR LR, °P < 0.001; 5 EHE RS H L #E,°P < 0.001,

2.2 WA N IHBHF KRG LT IGF-1,
VEGF /K b3
ARG, T iR 4 175 IGF-1 . VEGF K Ik F

R (P<0.05); RJF 4 BB, 2 41 1fiL i IGF-1 .,
VEGF /K AR (P < 0.05) , H TG B4
A TiE R 40 (P<0.05) , W3 2,

®2 2ABFARHFME IGF-1.VEGF K FLLE (F+s)
Table 2 Comparison of serum IGF-1 and VEGEF levels before and after operation in the 2 groups (x +s)

IGF-1(ng/mL)
AT A5

VEGF (pg/mL)
P . - t P
AT RIg

R 44 232.54+19.47 160.23+x15.69  27.284
Toik R A 42 153.78+15.46  101.26+10.15  26.581

t 20.712 20.587
P 0.000 0.000

0.000  229.45x18.72 195.41+16.32 12.888 0.000
0.000  189.74£17.46 152.36x15.23 14.821 0.000
10.161 12.633
0.000 0.000
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2.3 FLE B R AT E2. T P IGF-1 ., VEGF

IR S AH 2 LOX 59k B 25 56 8% A AH S Pk e i
W E X 1, KB E LN 0,4

Spearman A & 43 M, & BLEL BRI BB LTS T M

P /KP4 5% B8 To AR SC 1 (P> 0.05) , T i
i E2 . IGF-1,VEGF /K~F | L 9 241 21 LOX A3 X
Tk SHRE SR R B E IEHR(P<0.05),
W3,

®3 IBREHKEEEBNEXESN (n=86)

Table 3 Correlation analysis of lymph node metastasis in breast cancer (n=86)

WiH NS 2 E2 T P IGF1 VEGF LOX

X FREL 1.000 0.825°  -0.049 0162  0.791"  0.750"  0.865"
W 2555

Sig. CBUN) - 0.000 0.653 0.137 0.000 0.000 0.000
KRB 0.825~ 1000 -0.088  0.084  0.657° 059"  0.696"

"2 Sig. () 0.000 - 0.421 0.443 0.000 0.000 0.000
AR B —0.049 -0.088  1.000 0.097  -0.168  0.013  -0.036

! Sig. OuU ) 0.653 0.421 - 0.374 0.122 0.906 0.741

Spearman b FHIC 2B 0.162 0.084 0.097 1.000 0.043 0.195 0.134
AHICAE S5 b Sig. CBU) 0.137 0.443 0.374 - 0.696 0.071 0.218
R FREL 0.791" 0.657"  -0.168  0.043 1.000  0.599"  0.710"

1oF Sig. (X)) 0.000 0.000 0.122 0.696 - 0.000 0.000
KRB 0.750" 0596  0.013 0.195  0.599" 1.000  0.669”

VEGE Sig. (X)) 0.000 0.000 0.906 0.071 0.000 - 0.000

KRB 0.865" 0.696°  —0.036  0.134  0.710°  0.669" 1.000

HOX Sig. (B ) 0.000 0.000 0.741 0.218 0.000 0.000 -

R TE EAF BE XD 2y 0.01 IF, MG 2 B2 105 — R R AR 20, o S

3 e

I U 235 5 B8 A LM i v i 2B R R L
R A T ARITFRL, IR R EURE UG A R
PEEFZE . BT, WKW 2L e R E A
RAEMODEE R, 238 B 1 ALEZ S
(computed tomography, CT) . A0 &5 AR 2~ K 4,
I B 2 LARI2T . AR SRR A T A
AN TR A B S A A, A HC el P A2 31— PR . ik
I I 37 27 8 s 7 2 ) OB U 20 B B JRUISS: 3 v
XoF T DAEE S W, A2 3 2 R A2 6

BN S RS i Sk AN A R S
B P8 A ER - 2 L R R A7 A 4 2 B AR Ak A G, L
o N TR PEPE TR AT EFLIR R B B2 5 i £ E2
LA U e 4 L R A B e A= SR, T R
LM e 20 M3 BE 8 ) SRS T L R AR
M E2 KV 5 H O T 45 7% 78 T e A7 AE A OC

Yo TP S5k AE A P IR A0 M 2 i, O e 3k
FLIR L Bz AR R N T3 i, 5 FLIRE G P 7R
BERA—EBRAR" o ShEwE BRI A B, i
T K5 FLIRJE M LG L RS AR AS R IE ARG . i A
WFFEAE R R e R LI B2 P KV 20 T e
Bl K R B3 A TP IR, 2 F G2
o $n B2 P A i P R A5 A B PR
FE A6 2L e 200 8 B, - Tk 2 25 5 A%
AR LT T 7K DR 7L Jo 1 B L ik L 25 e A% 25
T BUSE M B/ 5 R Ah E 22 F ST 45 RAA
% 8 MR AE A R R A AR 22 5 o IR
AN TR A 96 5 A A — 2K

o SCHRAR T8, LOX T 2 5 8 i . 7L R 55
P IR 1) 2 e, 3D FE IR T B Sl LOX 5
W RIS 0 L DR A R S T RE S, TR
il 968 e ¥ 1 A B I, 0k 380 02 S2E e R e B8 1O A
o WAL A B, e 7% 41 LI 2 40 LOX
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FHXT R B W S TR B A, B A Ko
B 4120 LOX A X ik B m T R4 R
PERAS UL, 5 R RGE 45 R — 5. R, 4141
LOX % 1K 1/ 5 75 2 30 28 975 BTG A 4G 1, 7E AR R
fili 2 3 — g BRI . R TR AT A
AR5 s HLZH UK A LOX R IR 45 07 28, i
P bR 15 00 2 TR RS, X RO I 3 TR 1
DA H

AN, H A 243 Mahdavi %35 IGF-1 A
ACREAE F T 3L R 200 i 356 550, 35 R o 38 L A o s 3
WP TG [ 2F O S T B AT, LA 3
FAKVT I S MR AR U RIE A, DA 3L
968 A R g o, B R LR R TR R . AR SRS R
SR T 2H R R I IGE-1 K F i T ok 4
MEYEA, 5 b g R —8 Ui i i
IGF-1 76 % 1 i 1 5 v AT S B4R, Al o i
L A A e e A T R A Ak £ S e
B, HET S B U o ANt , K S s
7R, VEGF MU S BFL AR 2L A 3G 2E | if hg
i 9 ) Y V) SO AR B4 B A ke i 2 s 4
HEAMEAE, SRR E SR ARt R
HRHG MG VEGF /K fm T B A S R4,
H R4 ML75 VEGE K& T R, H2%AR
R4 R —2 . XA IE L, VEGF 78 3
NI % B AR . #8575 VEGF /K F-
A v 1 LR FR R L A R U A, RG AT
TE— MR S FERS SR NG, AT 3 i A8 3 TG AN
B . A5 24 IGF-1.VEGF /K V-8 AR FEAR BTG
HRAIMETHBA ., SR HE TS F R A
IR AE %A IGF-1, VEGF 235, (H AR M B 45 56 7
ARG AR e 52 % KUK, £ IGF-1 Al VEGF
LN SIS

B LR EEe A AR5 IE B, 13 E2 IGF-1
VEGF 7K 7L AR 41 40 LOX A Xt 2 ik i S5 7L IR
SR L 2 RS B S AR A OG5 AL T B
Sk MMLYE B2 IGF-1 B i Bl [7) 0 38 7L M 9 200 i 34
B, B H R B MRS 15 Y VEGF 34
T[] A o) 35 L % g 200 L A TR O LA K
N A TR R Nk s AR N $ R A
LOX [ 15 22 3K ] 5% 1 240 Jid S0 I ot Dy 6, A1 2t ZL AR
AN MRS, T O 1 2, B bk L 25 HE RS X
1, R I R AE FLNR I SR IRYT R, T8 A A

I H 17 E2 . IGF-1 . VEGF 7K F- , W82 Hjbk 1 45
oG 0L, I 16 A T R 4L 2095 BRI 2L R s 4 4L
LOX K ik K, 5 & WA BB F I, T AR 2
5 o

25 b riR LR B A 13 E2 \IGF-1 ., VEGF
K FLE A1 2 LOX ik Stk 455 58 2 1B M
X, I PR P M 4RE 1ML 7% E2 \IGF-1., VEGF 7K ¥ 12 3 i
I 1 21 LOX 3k 7KV VAR B 35 b 0 45 5 B8 1
55 1 R AR O, T £ R R A2 IR

S % ik

(1] i, 5K 3°F . SUVmax 5 MTV Fil L g 5l
AT ROR B XS LS [T ] e IR 12136 , 2016,
29(12):94-97.

(2] WHRT, A¥, B, 5 5L LR JC 6 s ik
EL45 3 W R R 2D WL [T ). ZE R B2 27, 2016, 40
(9):759-763.

(3] BR&ME, FBEAk, RO, & M 2R ZHREX
ARZS 5 Jay 06 309 L I e 22 TN 5L 5l ok AR Al B Ak
IPIF R G AR [T ). MR R 2538, 2017, 29(2)
74-717.

[4] Cox TR, Gartland A, Erler JT. Lysyl Oxidase, a tar-
getable secreted molecule involved in cancer metastasis
[J]. Cancer Research, 2016, 76(2):188-192.

[5] Stawomir £, Zajkowska M, Edyta KG, et al. Plasma
levels and diagnostic utility of VEGF, MMP -2 and
TIMP - 2 in the diagnostics of breast cancer patients
[J]. Biomarkers, 2017, 22(2) :157-164.

(6] FLAESS, FE3C, SAFMN , 55 . FL MR 58 bk L2 45
PR RIS S 2 UM 2 5 0 L 45 B B B A G
PEBESE[T]. b B E 2% 3, 2016, 26 (2) : 155-
160.

(7] R, XHER, XIHE, % . 45 . CT 55 DCE-
MRI WA FL e bk L S Fe R i ([ ). 9 7 B R
K2E2AR, 2016, 36(4) :493-499.

(8] TPk, k=2, M, 55 . 178-ME — B X 3L
1 g 3 F F% 7Y 5 0 S CANP-FN 38 4 (1 A S AE I [T ).
Hh [ 24 L AF5E 4, 2017, 33(10) :1371-1376.

(9] REH, VFTUH, VA, 55 BRI 20RO MR
32 VA E A 2L At g 200 L s G R A A T (). R 2
FEA 2R, 2016, 29(4) :354-358.

[10] Secreto G, Muti P, Sant M, et al. Medical ovariecto-
my in menopausal breast cancer patients with high tes-
tosterone levels [ J]. Endocrine -related cancer, 2017,

24.(11) :21-29.



TR SIRITAE 20194E3 H 55114 %821 T Mol Diagn Ther, March 2019, Vol. 11 No. 2 - 127 -
(11] XU, 2=/, Lok, S . 056048 2 Wk L0 i nT 40 i NF- B i #% 4 o £ 787 08 s 4t 119 15 4 71 28 %

[12]

[13]

[14]

R A RSP RS RN S BB R (0], T R R R
24, 2017, 39(4) : 390-393.

Wang TH, Hsia SM, Shieh TM. Lysyl oxidase and
the tumor microenvironment [J ]. International Journal
of Molecular Sciences, 2017, 18(1):62.

Mahdavi M, Moreau V, Kheirollahi M. Identification
of B and T cell epitope based peptide vaccine from
IGF-1 receptor in breast cancer[J]. Journal of Molecu-
lar Graphics & Modelling, 2017, 75(8) :316-321.
Mata R, Palladino C, Nicolosi ML, et al. IGF-I in-
duces upregulation of DDRI1 collagen receptor in
breast cancer cells by suppressing MIR - 199a - 5p
through the PISK/AKT pathway [J]. Oncotarget,
2016, 7(7) :7683-7700.

L, Y, MG, A Watl B340 W -1 58

[16]

[17]

[18]

B LI AR R (B2, 2018, 28(2) £ 129-
134.

Mitrofanova I, Zavyalova M, Telegina N, et al. Tu-
mor - associated macrophages in human breast cancer
parenchyma negatively correlate with lymphatic metas-
tasis after neoadjuvant chemotherapy [ J]. Immunobiol-
ogy, 2017, 222(1) :101-109.

Shinozaki M, Hoon D, Giuliano A, et al. Distinct hy-
permethylation profile of primary breast cancer is asso-
ciated with sentinel lymph node metastasis [J]. Clini-
cal Cancer Research, 2016, 11(6) :2156-2162.
SR, T34, X80, 5 L FLIR A LOX R
I8 5 RS R EL A e R A SR B [T 1. v AR iR By
IR, 2017, 24(4) :236-241.

(E#% 121 )

(7]

[10]

[11]

[12]

[13]

Li WH, Yin YM, Chen H, et al. Curative effect of
neutral macroporous resin hemoperfusion on treating
hemodialysis patients with refractory uremic pruritus
[T]. Medicine, 2017, 96(12) :e6160.

Zhang ZH, Mao JR, Chen H, et al. Removal of ure-
mic retention products by hemodialysis is coupled with
indiscriminate loss of vital metabolites [J]. Clinical
Biochemistry, 2017, 50(18) :1078-1086.

T, UK, AR, . MBS IREEE R
# Treg 5 Th17 /KPR BFRIFE N 2347 [T ], HREE
2018, 47(15) : 2045-2047.

Ty, TAE, BB, 55 JRTFAEREZ N 0 SR A
AR SRR S AE R - (520 [T ], SRl 4E e 4 A s
2015, 40(1) :35-39.

B, B, AR PRBEAE ILBCE BT 28 AR i
FAZ A Nrf2 (NQO1 K IfiL i TNF-o \IL-6 FY 75 AE
ke SCIT ] E Mg, 2018, 32(5) :299-303.
Berthelot L. Immune and inflammatory mechanisms
[J]. Nephrology Dialysis Transplantation, 2016, 30
(10 Suppl) : S3-8.

JENG L. 8 7 P T i L A /0 B T AR 17

[14]

[15]

[16]

[17]

[18]

RAGTE H B S B vh O BIE T e [0 ). [ B 1,
BB 2EARE , 2015, 38(6) :541-545.

ST . AR TTIRS MLHE A IR T PREEAE 1 J4)
Wi 295575 38 BT RO BT (1), 0 95 B 2 B 2 9
2015, 40(12) : 1661-1663.

IR . Fe R JETT X R BERE AT 4 45 14 1 57
Br & B IR ROLALG D RERY S [T ], rh A2 S T2
iRy, 2015, 29(12) :1239-1241.

WRIEDY . i il i 8 TR 5 70 R JETT o3 IR AT
ABHE T RE R R [T ], i PR RS2 B R 2 A
2017, 16(7) :669-672.

B Y, IR BRI, A L Sl OB AT IR G A
RIRTTIRY T X AR BB A B 8 IR DL AE A
B psgm 1] RS G AR, 2016, 22(4) :
262-266.

Higuchi T, Abe M, Yamazaki T, et al. Levocarnitine
improves cardiac function in hemodialysis patients
with left ventricular hypertrophy: a randomized con-
trolled trial [ J]. American Journal of Kidney Diseases,
2016, 67(2) :260-270.



- 128 - NTEWEIRITAGE 20194E3 H 45114 4521 T Mol Diagn Ther, March 2019, Vol. 11 No. 2

2 TR PR v FA IS FIKHL 3 . VEGF  BEfL L LA
SRR DR 99 B o R T2 W g I (B B

BEM RS KA AR

[ ZE] BH WiTmyEabiE g m 4 (VEGF) ik 12 F (GA) B 12 B 7 1 ik
PRIG B (DN) R A . F73%  PEHL2014 4F 1 A 2 2017 4 1 A k2 1Y T2DM 3 152 Fl7E I iF 5
X4, 2 PR ER /PR WLET LG (UACR) 43 18 18R 1R 2 (NA 2H) 68 ] sl (1 2R 1 R4 (MA 4H) 45
B K R PR (LA 4H) 39 i, L 3 4 J 35 M i AIKPL % . VEGF .GA 484k J% 5 UACR X & ,ROC
Mk HrHEPL % . VEGF .GA K —H B A 12 7 DN 14k fg. R NA 4P %K . VEGF.GA
UACR A% T MA 24 (LA 41, MA 4 FiRFE AR M8 T LA 4, =3 2% T WA it % 38 L(F=12.907
24.082.10.905 . 136.311, P<0.05) ; Il i #$7 % . VEGF. GA 5 UACR 4 & iF A 56 43 #7 (r=0.646 . 0.678 .
0.583, P<0.01) ; ROC 43 H7 7% L35 HE 51 & . VEGE . GA 12 Wr L1 DN Ay 43274 2515 43 51 50.53 ng/mL
95.12 pg/mL . 20.08% , = F B A 2 T AR 0.874 & T I HEPTE (0.775) . VEGF(0.788) .GA(0.733)
BN (7=2.189 .3.031 ,2.441 , P=0.029 .0.002.0.015) , £t IMIHHHIZE . VEGF .GA 5 UACR & iF
IR, = H AR AT 42 o R 2 Wik e

(S8R ] BRI B s IS HCHUE ; A i A K+ B &G

The evaluation of combined detection of serum resistin, VEGF and glycated
albumin in early diagnosis of diabetic nephropathy in patients with type 2

diabetes

HAN Chenpeng'*, XU Qingfang', ZHANG Meihua', CAO Liang’

(1. Department of Laboratory, First People’s Hospital of Zhumadian, Zhumadian, Henan, China, 463000 ;
2. Department of Laboratory, First Affiliated Hospital of Chongqing Medical University, Chongqing, China,
400016)

[ABSTRACT] Objective To investigate the value of serum resistin, vascular endothelial cell factor
(VEGF) and glycated albumin (GA) in the diagnosis of early diabetic nephropathy (DN). Methods A total
of 152 patients with T2DM who were admitted from January 2014 to January 2017 were enrolled. According to
urinary albumin creatinine ratio (UACR) , there were 68 cases of normal protein proteinuria group (NA
group) , 45 cases of microalbuminuria group (MA group) and 39 cases of large albuminuria group (LA group).
The changes of serum resistin, VEGF and GA and their relationships with UACR in the patients were compared
among the 3 groups. ROC curve was performed to analyze the diagnostic efficiency of resistin, VEGF, GA and
the combination of the three in the early diagnosis of DN. Results The resistin, VEGF, GA and UACR val-
ue in NA group were lower than those in MA group and LA group and the MA group was lower than the LA
group (F=12.907, 24.082, 10.905, 136.311, P<0.05). Serum resistin, VEGF and GA were positively correlat-
ed with UACR (r=0.646, 0.678, 0.583, P<0.01). ROC analysis showed that the best node values of serum re-
sistin, VEGF and GA for early diagnosis of DN were 50.53 ng/mL, 95.12 pg/mL and 20.08%. The area under

AR B AT A AR R R A B R B (1421023110011)
Bl BL 5T H—ARERGEH, Téd, 3255 463000

2. FREAKFE —WEERERA, F K 400016
*ABAZHE S 3R MG, F-mail : g24i6¢c@sina.com



BB SIEYT 45 20194E3 H %5114 #5241 J Mol Diagn Ther, March 2019, Vol. 11 No. 2 - 129 -

curve of the three was 0.874, higher than that of serum resistin (0.775), VEGF (0.788) and GA (0.733) alone
(7=2.189, 3.031, 2.441, P=0.029, 0.002, 0.015). Conclusion Serum resistin, VEGF and GA are posi-
tively correlated with UACR. The combined detection of three can improve early diagnostic.

[KEY WORDS] Diabetic nephropathy; Serum resistin; Vascular endothelial growth factor; Glycated

albumin

DR g 2 W R e DL 4 1 P , T 2040 4F
DS R AR 2 1.5/ N R PR B s (dii-
abetic nephropathy , DN ) J2& & UL B4 4% PR 5 1M &
KAEZ— , BEE I B, a] 5| 2RI B T g
v, HEE AT, PR IA A, DN JE S EUE M R
K AR P B AT ) E 2R A . H AT DN B &4
BLH 1 A 58 4 B B, o = 8 — i 48 bm . 5 28
T KRG K12 B 5401 DN () & brifE | SR H A )]
oA I R AZ B o PR A 11 88 P R A 2
PRiZ K1 DN # F 0 SEB 2= 485 , (LI R & 30 E /NeR
FEC LSS ek 8 BTl R R R A, Tk I
B FL AT R . PRt R LI MERfR DN AR
SR AR WX R 12 W IT ROTEAS A BA
oo ARk AW GEHRPU R A N R A A
£ [A ¥ (vascular endothelial growth factor, VEGF) .
WAk 11 25 1 (glycated albumin, GA ) 7E DN & 4= it
e R E Y S S5, HKBUER 2t s DA R
ST UM 22 K, ELAA REAE 107 20 A L JBR ) B 4 A
(5 I RO, 5 T B 5 R AP A A A
SR A BT B SR SRR L, BOE S
RIS EHRERS, s R EReHED . BERPIR
AT VBE/NERN S B T C % 155 R 2R 1 Al
M4SN B2 4l i A K PR (vascular endothelial growth
factor, VEGF) , AJ 34 JIll ' /NK =5 408 3 2488 i iff.
BN G /INER P A A R P A R AR
Z 5 DN &4 b BEfE 8 H (glycated albu-
min, GA) AJ i 5 U /0 B /N AR 58 240 J TR A 3
RIEF Y KBS SN B N1k
KD IS BRI, GA &5 DN &A1Y
M fER R E . SRR — S8 == 2 Wi s bR is Wi
TR R S ARG ORI I 43 B DN AR I
Iif JG K 3R L VEGF . GA /K F-, #8133 Tk 5 A&l 78
DN U2 i i FHE, IR E 40T .

1 ABSHE

1.1 KRR
PEH 2014 4F 1 H & 2017481 A S E e —

AN R EBER 2 1) 2 BUHE FR 7 (Type 2 diabetes,
T2DM) 835 152 IV RN G WA R e : ThE 2
TR PRI B VA 6 B (2013 4R ™5 oA IE AT B 2l
REAN 4 LA 8 P Y O 5 T ™ e 18 P I R E
WA B AT FE 25 HEBRBRAE - 1 OB PR
BCE I HA N 43 WA 5 I I A s AL 30 d
v BUBE PR R R T FE S s Bk A 2 IR R
P 5 BB A A0 M L5 S 5 D PR 42 A7 I VR
Mr B S A6 M HAMAKF AL, DN
EWibRiE 2 BRI 8 /PR LB U (B (urinary albu-
min creatinine ratio, UACR) 43~ IE % H 2 H JR 41
(NA 4, UACR<30 mg/g) 63 il . s & 1 & 1 /R 41
(MA 4, UACR 30~<300 mg/g)45 i . K& 15 1
JR#H (LA 2H , UACR=300 mg/g)39 1], NA £, Bk
41 1), &t 27 B, A 34~68 %, 14 (52.19+3.94.)
% OB RE 7 A ~21 4F, 1 (11.57+3.26) 4F 5
MA 4, B 27 6], LovE 18 4], 4R A 31~69 %, -1
(53.09+£4.11) %, BE IR %6 72 9 1~ H ~18 4, “F- 3
(11.27+4.05) 4 LA 40, B 24 41, Zo vk 15 1), 4F
% 33~70 %, F- 14 (53.09+4.11) %, ¥ RS it 9
H~18 4F, V44 (11.39+3.51 ) 4E . 3 41 5 & 51 .
AR AR LR, 22 S RS R L (P>0.05) .
1.2 ik
1.2.1 &5

17 #EP 23855 & ) B 3 [E Phoenix Pharma-
ceutical 2y F] ; VEGF i 7 & W B W I 524 T
FEABRA R GA B & F B AR AL A 7 5 i
HIEAHEART &N A g R A RA A,
PRI G0 A s R A RH A IR A
1.2.2  SCRE T bkl

A BRERAR 1 d¥ERKE  MRGEE
8~10 h, K £ H 4725 i ## kK 1l 3~4 mL, 3 500 1/
min 2.0 15 min, 53 & [lL75 J5 50 25 - A7 T -70CTHIK
T RAE o R B K 52 % 53 B % (enzyme-linked
immunosorbent assay , ELISA ) #; il Il 7 41 $T % /K
S, SR BRI 0 ELISA a4 VEGFE 7K F | %
FBASHRERI GA K. BHBURIR, AL 5
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G328 B0 JE T R, SR FH G B v A ) PR Ak
HIE R A, B A PR LT K, 4% B R
fliE i B <100/ R WLEFX0.113) 1158 UACR 7K
1.3 Gilsiabs

K FH SPSS18.0 4t it 2 FR A4 4k 47 840 43 17, 11
BRI AR TR R ks, T SRRl 2 25
FOR AN LR BRI R 5 200, Al L
SNK-q 1 5 , 715 7889 40 54 >R F Pearson A 3¢
Gy BT, 12 Wi RURR 43 BT ok F 223K T AR RRAE i £k

(receiver operating characteristic, ROC) , Jf 1154 |if]

2% N 1 FH (area under curve,, AUC), P<0.05HERA

it L.

2 #R

21 34 HBHIHIER . VEGF .GA  UACR {H I #%
NA 41§t $1 F . VEGF.GA } UACR {H 1% T

MA 4 LA 4 ,MA 4| R8T LA, 2 %A
it E L (P<0.05), W#FE 1.

®1 3HEBEMME.VEGF.GA R UACR {ELLEK
Table 1 Comparison of serum resistin, VEGF, GA and UACR values in the 3 groups

2051 n Pt # (ng/mL) VEGF(pg/mL) GA(%) 24 h UACR (mg/g)
NA4H 68 46.27+5.64 85.06+9.67 17.52+1.84 16.24+2.05
MA 2 48 57.05+6.22" 109.84+9.64" 19.84+1.89 79.69+4.17
LA 39 68.71£6.97" 152.18+10.26™ 23.35+1.95™ 320.05+15.01°*
F 12.907 24.082 10.905 136.311

P <0.001 <0.001 <0.001 < 0.001

5 NA 41 16EE, "P<0.05; 5 NA 4 A, 'P<0.05,

2.2 [f#EHIIE . VEGF .GA 5 UACR T
MK X . VEGF .GA 5 UACR ¥ & [FAH 56
43 M7 (r=0.646 .0.678 .0.583 , P<0.01) .
2.3 [ K . VEGF . GA K =F B4 %) 41
DN M2 Wr i {8 53 Hr
1 NA 4 MA 4 B FHAE AR S, UACR=
30 mg/g 2 Wi DN B9 Y] 55, ROC 43 M7 {7 1L 5 KBt
% .VEGF .GA £ Hi 5] DN i Fe 3735 S 50 3k
50.53 ng/mL . 95.12 pg/mL . 20.08% , = # & ih £k
T AR 0.874 15 T LT AL BT R (0.775) . VEGF
(0.788) \GA(0.733) B i, 22 A Gt X
(Z=2.189.3.031 .2.441, P=0.029 .0.002 .0.015)
= HIAE WA T IS WL, BT — S B
h = HBRA W BHE

3 it

HEPL 2 S — Pl B R 05 P o M B R, nl il i
o AT T 200 % JUL 200 o 5 X i I 38 R M 15
i &2 ZEART L 10 MR I 2 MR AT nT A2 il ek Bl ikl
45, W01 hhe s b  HPTRIE AT NN 2 R R
PR A PN R 6 ) O S Rk 51k 4 B Il
R EAL, MR T R ME BRKERS,
B, AFSE & B NA IR R K MA
H LA, H MA 1% T LA 4 (P<0.05) , H 5

1.0
— | wan=
0.8 - — kB E
—— VEGF
GA
0.6 —_— = H
B
0.4+
5
0.2 4 rrfjj
0.0 'f/ T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-F5E 5k
A1 B E . VEGF.GA R=E B &1 28
DN #J ROC B £k 7

Figure 1 ROC curve analysis of serum resistin, VEGF,

GA and the combined diagnosis with the three for early DN

UACR S IEAHSCICR , 1 B B FF L AERL 5 I
MEARSTR KU BT A #F5E4E DN B
PR A 2 IR i) 5 R B B FR AT, HO2
SHGME AEAIRA AR EZ R phaE
fi i, DN U MUTERGT R ACE 52 5 Th i, AR5
SRS H—E

ZREEE VN, R LB T A DN R 2
HURFE 2 — " o BGF R Hs2 (R AE 8 128 10078 2B 18
A LA A P | AR /D BR T AR AL S R T
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%2 MmFEHRIE.VEGF.GA 3 R DN i B (M E 53 47
Table 2 Diagnostic value analysis of serum resistin,
VEGF and GA for early DN

hr RN AUC U FRREE 95%Cl
IR 50.53  0.775 794 729 0.678~0.873
VEGF 0512  0.788 92,6 656 0.692~0.884

GA 2008 0733 91.2 479 0.636~0.829
— KA 0.874 805 882 0.799~0.948

SHBA WA IS WO, BT B T =3 A2 W
PR

R E w2, KRR T B 2ok ™
Yy B /NERIN i e CEE O C TS AR SRR TR 1
B IE VEGF 357K F L1, 1fii VEGF 7K -1 94 v
PN Bz A BB B A4k, 350 e A e e A, HL
Iv) s P A0 22 I 905 A 00 o R 0 e I )
o Jo W, 0B /INERGE 7 005 B D RE ; 53 A1,
VEGF i AT 38 1 512 P K2 40 T 25 2l 28 38 i ' /)N
BRI A% AN G AR iR 2 S 5 DN kA ik
JE ARBESE &R, DN B3 1L VEGF 5 UACR
RIEMRK R, v & UACR ¥4, 1% VEGF
2 Bifi 2 38 g, JE DR AT 8 SR B PR v R A R B L
Wi RN TR 241 VEGE 2 A % 5 Je i
FZRIK, 1M VEGF Ik 5, 2338 52 38 i P Kz 40 i
7T R DR O R B B AR B A W T g . TR EE
2 EESE 78 DN BB % VEGF KF 3% I, 78
DN kA4 kg iR EES 5/,

GA 2 —Fp Al YA T B /N ER JE i B 1) B 5L 4k
LR Y, a] R 2~3 JE IR K S, 2 PE A
T2DM (& WP B E B D iR 25 W0 RUR i
TP . GA AN W I BE A0 267 Wy 1) T 20
X, B A E L B R B 4E L F L 9k P R i 45
Z 58 /NEkiEL kA ARBFR T, NA 4107
GA 7/KFMA 44 LA 4, H MA A& T LA 4H (P<
0.05) , A FAME M R, L7 GA /K5 UACR £
TEMSEER, BN AT RE Ry GA THi HR IR A
B, R SR AR AL T 2Pk R 7S5 38
H[FZ 5 DN kA, Febp a5 WF5iiE , 9E DN &
# GA K BAK T DN &, H5 Eohfeh —&
KR AR GERE R R 45 R —3

ROC £k TPt & . VEGF .GA K =H A
()12 Wr 5.5 DN B {8, & BT R . VEGF . GA
A2 BT 1 I2 W ARRE G, AN BR s A, & I

SAE T A5 ¥ 45 R I TE R PT KT VEGF
Z Z Tl R 2 A R A0 O K 8 T AR E
Jieggg A s A, B L DR R T RE T RT3 A
T8 GA JKFR#AK, 1 A AL | F DR A 2 B TC 28 s A
GA KT BHET, IGRE T = FHHKE LB R
WIDN B /D>, ARG R BN, —HKEG2
Wr 53 DN 19 AUC 155 F = & SR I (P<0.05)
VLB = F BB 12l #2155 DN 12 Bk 6e

25 L Frik , DN & & R BE v #K$T R  VEGF .
GA K FTHE , B = B4 kil 1 DN il 42 512
Wrak fE , X DN LU0 A B i HoAA B2 .
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/A P A 2R - 17 TENR 21 4 A6 12 W e Bl
L

AR FLE FE

[ ZE] BH#H i/l K H T (PDGF) | A4 % -17 (IL-17) 78 fifi £F 4 k12 W7 K )5 1
MME. FiE 20174E6 HE 201845 1 H |, = B P N RHIK A BT 4E 1k B o4 A0 A B4, 43 BIAE
ABERT 4 J8 G, R M T PDGF IL-17 #0553 4a B il A 50 41194 AR 2H , #5:il PDGF IL-17, 345
Jili B CT PF43 o K9 B2 b B X G AR A 4 JR1 IS 97 RGHEA T 4 401, 6T HG ST 21 8 30 % R AL IR 97 Hin s 48
FR7KF-. 647 PDGF JIL-17 i CT ¥F4 AHCHE BT . &R B4 ABERT 4 J8 )5 PDGF IL-17 ¥
AR, 22 5 A G L (P<0.05) . WAAIRIT HT 4 J8 )5 1 PDGF IL-17 {8 T X IR 4L, 4845 &
REMR FE v T IR, 22 A Ge 24 8 L (P<0.05) o 1RYT I 4 J8J5 , PDGF \IL-17 5 i CT P74 17 4 1 AH
FE(P<0.05) ,PDGF IL-17 I B B2 5 Jili 8 CT P43 B B2 A7 A2 1EAH 6 M (P<0.05) . 4518 PDGF.
IL-17 AR Bl £F AL B2 Wi b , 38 a7 TOST 2, PEAR IR 3R

[REI]  MiLF2efl ; Mlids CT ¥4 /M ERE T AN E-17

The value of platelet growth factor and interleukin - 17 in the diagnosis and

prognosis of pulmonary fibrosis

XU Lin*, LUO Yihua, LI Xia

(Health Management Center , Dazhou Integrated Traditional Chinese and Western Medicine Hospital , Dazhou,
Sichuan, China, 635000)

[ABSTRACT] Objective To analyze the value of platelet growth factor and interleukin-17 (IL-17)
in the diagnosis and prognosis of pulmonary fibrosis. Methods from June 2017 to January 2018, 94
patients with pulmonary fibrosis admitted to the Department of Respiratory Medicine in our hospital were
enrolled in the study. The blood samples were collected for the detection of IL-17 and PDGF from 4 weeks
after admission. In addition, 50 healthy adults were included in the healthy group, and the lung CT scores
were calculated. The patients in the case group were divided into 2 groups according to the curative effect after
4 weeks, and the index levels before and after treatment were compared between the subgroup and the control
group. The correlation between PDGF or IL-17 and lung CT score was analyzed. Results PDGF and IL-17
were higher in the case group than in the healthy group at 4 weeks after admission, and the difference was
statistically significant (P<0.05). The PDGF and IL-17 levels in the treatment group were lower than those in
the control group after 4 weeks (P<0.05). There was a positive correlation between PDGF or IL-17 and lung
CT scores before and after treatment (P<0.05). There was a positive correlation between the decrease of PDGF
and IL-17 and the decrease of lung CT score (P<0.05). Conclusion PDGF and IL-17 can be used as an
auxiliary diagnostic indicators for pulmonary fibrosis, and can predict and evaluate the therapeutic effect.

[KEY WORDS] Pulmonary fibrosis; Lung CT score; Platelet growth factor; Interleukin -17
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its £F Ak Ak 2 — b 22 B DR 5 | A 1 M 350 oK 188 1
RPN, BB LI R il Dl Be S8 o 32 I
PRI, Flila] SR 4efb e A ALl -+ B 4%, nT L
7 55 5 Z (%) A L DR - B DA P L JRE BRAE
S VR A OGS il /Ml A R R (plate-
let derived growth factor, PDGF) Jj&— it T % 19 IfiL 45
WGiFR &Y, A4 % -17 (interleukin-17, IL-17) &
PR RN SRS, A G T Il ik 53k 2 Fh
T IR TS AL BN IAE ARG |, 2T
Y AL 3 P TR AE 12 P 2 LA B il A A%, A
1M 20 PDGF \IL-17 K AR . ARRBFFE LA 2017
6 HZE 2018471 H i M T Fh oY B 45 6 B BE P
PRI 1 il 21 4 Ak 22 5 94 1) AEERE R 50 3] 43
S, 53 B AR il 27 2 A2 W L 3505 T0 v 4 £
1B, Ml R AEAR S S B KT
1 BEMRFE
1.1 —RseRt

20174F6 H 2 20184F1 H s M i rhphEEEs A 1
B PRHBGE BB T AEAb £ 55 04451, A A\ 91120
Hrp 5 a5 ] Ze 49 0], A% (51.4+11.4) % . AR
HE (DB R 2015 4ECRE R PR AT eI IR TR IS RS ) |
CHIRFEDHE R ERf 2" @ T HAL T e R4
KGR S , Qg 0 77 5238 5 ) i A i A A5 Pt i
AN 259 5 @3 14~ A TG R S A4
QMG M. HEBRARE : O 230 e ; QT
B TSR AL 4 J8], JCTk S8 A oT s @i Z4L Biih
7o IR HFRIE: ODIRIFE ; Qb ; @B E &
FEAE ZAESANE , a0 S e R o s R i B
Pro TR FIAEER R IR 50 44, 8 A iR, Horh
B 25 4] 4 25 4], AR (52.0212.4) % WA R
Ok fa e QFME R . HEBRbRE : OF FHARBR
s @IEAEZ . IR bR : DRI ; Q%455
JRRARBETEMREE . AT BE AR R ZE 53 4L
1.2 hik

fa R 5 9] 20 2 A A e BT, SR 4 o 08 e Ik
5mL, 1 h P& K:, SR FH B BE A 92 W B3k A6 il
PDGF . IL-17 /K, IL-17 #: 5 FH i 4 5 4
Yy B4 A R B AR Y 3R] & (B 96T/48T,
% 5 952017031456) , PDGF ( # #% 96T/48T, % 5
YYB1056) H1 3¢ [E R&D 23 F) A= 7=, 47" 4 AR 15d HH
THRfE.

I (9 2 5 FAL R 1k W% SEXHE VR TY , I AR L SR

SRR SCRRBYT I R A B AT, [RIRT g
A5 EIRIT 4 RS  IRIRST A0 ¥ AR A
AR HAXS G AT BB AL, X IR YT 4
J& 2 LHXT 419 PDGF \IL-17 D) S A8 0B o 95 19 2 )
IS TEYRYT T 4 85 #E 7 A& P40 PDGF IL-17
5 CT A TH ST
1.3 JrROEHM

O EAL: AR ek, 1 S RE ) B, %
IR Wi IR EE ARV A%, o 43 PE CT L Jifi 1] J5i 5 22
W, N RE=20% ; QF € e R ekE TS Shie 1A
BT B e, W% R Wi E R B G AR N AR T
15 53 B CT il [i] J5 9 28 R 53O0 B I ek A%, A% 2 i
& =9%~9% 5 3 TCHL « FE R B S N B, RE S R T
PRI XE 2% 0N 2, HRCT 9% 28 #1007 10% , 55
PR % it i 20 Jk e FR R 42
1.4 Giite#abs

K M1 SPSS 20.0 3 A7 48 it 2 AL B, M
PDGF .IL-17 845 7K - LA K fiti 5 CT 343l IE 7S
O3 RSB £ bR iE 2 (x +5) Km0 B4 5 1
FRAHLZH 0] X6 LY S5 55 %) R 2 21 18] b4 e dse ok
FH e KE 56, WA ALIRYY TG 4L xF He O B R Y
i 20 N AT EE s 18] 4 36 9 T O 2 P 6T LR R
X}t K56, FH S 431 R ] Spearman AH & 43T,
Ph P<0.05 #2255 A G #E L,

2 #R

2.1 F8hRKF

S 1120 A BRI 4 J5 5 PDGFE IL-17 ¥ Tk
A4, BRI E L (1=25.64.17.35.18.40,11.18,
P=0.000.0.000.0.000,34J<0.05), L 1,

®1 FHIESRAR PDGF.IL-17 KE3F L (F£5)
Table 1 Comparison of PDGF, IL-17 levels between

observation group and control group (% +s)

A3l PDGF (pg/mL) IL-17(pg/mL)

EITHT 9134241852 48.45+11.32
R 2H (n=94)
ARG 543.4+132.5 35.23+12.41

AL (n=50) 215.6+115.9 20.35+3.44

2.2 IR RIFEFR K

485, WAL 45 7] K RRZH 490 i, BAAlin
ST R .4 5 J5 1 PDGF . IL-17 ¥R T X% R4, 4565 T
R B2 = TP IR, 2 R A G B X (=742,
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23.51, 4.66, 5.20. 10.05. 6.81, P=0.000. 0.000.
0.001.0.000.0.000.0.000, #]<0.05) , W3 2,
2.3 MM B

BT I .4 JJ5 , PDGF IL-17 5 i CT ¥4

FETE IEAH 6 M (P<0.05) , PDGF IL-17 T [R5
Jifti % CT ¥4 T B W B A7 7 16 AH 5C 14 (P<0.05)
L2 3,

x2 BERASXRABITH. 4 AREREAIILE (x25)

Table 2 Comparison of the changes of indexes between the effective group and the control group in

4 weeks before treatment (x +s)

4 n Ei=gan R 45 T REIEE (%)
N 45 PDGF 845.92+78.16 435.46+102.5 48.52+13.51
WA
IL-17 45.98+4.03 31.17+5.62 32.21+12.56
49 PDGF 975.41+94.52 642.53+147.31 34.13+14.18
POz
IL-17 50.72+7.86 38.96+10.43 23.19+14.59
%3 PDGF.IL-17 5ifi&B CT {5 X S
Table 3 PDGF, IL-17 and pulmonary CT score correlation analysis
N PDGF IL-17
A - . B -
7 I 4 Ji ) T B A7 I 4 ) T B
r 0.382 0.431 0.398 0.476 0.575 0.496
P 0.012 0.364 0.011 0.012 0.020 0.025
. VS RIIPEN
3 itig ’

PDGF . IL-17 ¥ 54 21 i) | b fe 41 3 | [a] i
MR AIE R O R ), I B R
K, PDGF .\ IL-17 F8F5 K- o AT R
T A B, 38 2 Y e B 191 2 i [ o 2T 4 Ak
() #8445 PDGF \IL-17 B {5 PR 41 (P<0.05) , 5
oAty SR 4 T8 R 25 A L, BB 2T 4 Ak R
PDGF IL-17 7K -5 5y o AN [A) SC ik e 18 il 1] Joz 2
Y4k H 2 1 PDGE \IL-17 /K F-W 77 15 2% 5 , PDGF
1E 300~1 500 pg/mL A%, IL-17 £ 25~80 pg/mL'**',
H5ARRM R RME . JFEER, AN E 2
—RYH MR AR R R, A0 IL-16 1Y
ALK 2 h, AR X4 1 h (WA, A 370 2%,
PDGF - % {4 Ji , 2% K 23R 25 5 8 PDGF F [% .
A FE A A () 19 ) PDGF IL-17, 455 4 il 3C
$2 B9 1L 7 PDGE (IL-17 284 R AE , F5-UCIE 52 1fiL
W o PDGF |\ IL-17 0] {E A il [B] 53 £F 2 1k 12 W7 4K
o FE4 G, A BT R il i HE Pk 1Y PDGE
IL-17 38 ¥R 40 M7, DAtk — 25 43 Ar 2 9 ™ o 72
i £ 2 Ak % R i Bt L ok & A S il PDGF \IL-17

HSCEE B, AR B 5T o il £F 4 {k PDGF | IL-17
KA B E 2R X bR b e T s
FREE LT e fb & B B L Stk R AEFRAE . B,
it I PDGF \IL-17 A VE Ry 950 B B i) 4] e 4 4l
AT Ve R AR AR B, N TPEAN TR, 2R
I A5 2, A SCHk 438 il 21 4 b B 350R vl ik
60% L I, A J7 J5 PDGF \IL-17 3 2 tE W B &% F
W, IR AT 7E 20%~60%"7" . BT IETE 6 TR RIST
WG T I 5 PDGE IL-17 JE Rl K X e iF5E . {5
PDGF . IL-17 5 %% /™ 8 2 FE A ¢, R An AL, $2
7 BB R I T RE R ™ O R R A AU 35
BN S . R2Z 471/ Y7 1 PDGF . IL-17
i, DR 7 15 0T RE R L il 2T 2 Ak R ™ 5
FRTT B ) 8 PRI

ARRHFGE BN, AT A3 % 4 8 5 AL
20 45 B, N J2 50% , WA T Ho A SCHR R 18 19 60% LA
IS I NS N TR OO NN IS = |
JEAS B IR IT IR IR R 5E VR YT O IR O R A G
M PDGF . IL-17 48452802k F |, WA 207 R G
PDGF . IL-1 ¥JIk FXF FR £ (P<0.05) , #& 7% i3 J7 Al
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FE BRI TG Y7 1A (] o e =7, DU AR A% Jd 3% ) T g
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BT AR, 5265 b BT PDGF IL-17 5955 /™ i
JE 2R AR Z R A DG, 5 Sk A T R
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SRR SRS, B 1 E5E 3481 PDGF L IL-17
55 CRP 45 I A48 bR 9 AH SC 1 , H— A v e ok
FIFHEHE (r>0.5) 0 ARRBIFFE B IR AT 4
J& , PDGF \IL-17 Dk J¢ Jili &8 CT ¥ 43 LA I Bt i A7 4
1EAH G M (P<0.05) , R Sk 1 il CT P40 45
b 5B ERR B I AZ B OC R BOR %4
i A Jz e £ 35 1) 50 T R R TR A dr AR 4k
A WAl £F 2 AL i s i L . INAH G REBOKRE
IL-17 5 &8 CT 1 43 47 76 A8 G P AL T A8 X B8 iy
(r=0.476.0.575.,0.496) , FH &M AHXT B 55 , (I8 T iX
2 T4 s 5 JH Al 0V b 7 ) =2 T B A DG

A BE SR A - QO i £F 2 4k A 5 14 20 it [ 7
W24 i, PDGF | IL-17 5 & — I 240 ifd [X] - Do 25 1111
TEAER YN BE 25 G FR o W IL-17 J& RAE )5 sh A
2, 5] AR5 5 A A0 I A SR O R
YL e @A/, 5 CRP X R &Y,
ARk, S WA AT AR S 3 A BH KT TL-17 7 T s
TRIR LT AEAL " T CT — B FEEE b e T il 2 4
A I FH Bl SO 45 405 S O, AN 45 5 2 B Atk
RAEFLIA , 1 PDGF \IL-17 2% 5 52 3] 2.V 40 45 47
2, AH OGP B B 1 55 . @ PDGF 5 i /N R
b7 N EN 21 O SR S 1ok L ORI i A L)
SEIAF AR AR SN, SR I B A B BRI B R B 24,
AL il P9 ) BB 454 G, 10 5 45 I IR R I L A
B (45840 LA B B0 A e 0 e 0 1L /DN ) R A
RS ZE A LY, 5 IL[E A, PDGF o] g i R i
PR S UUR X RV R T 5 1, I IR B2
24y ¥ ] 8 1 8 Y PDGF & ST A0, 1 —
S 200 PDGF 5 i £F 4 Ak B A 56, T 3L
FHOCHE TR

IR, ASHESE PDGF (IL-17 Ay ifi £F 4 4k i 22
(R 7K A PE A3 18— 2 A BT 48 A , 2 T PP Ak il 452473
N 7 B IR YT B I AR E )5 L LLET PDGF
IL-17 1] BB B G S W B 25 il 21 24 Ak BT 504 il 454 43
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25 b TR , PDGF IL-17 A 1 Ay fiti £F 4t Ak 48 B
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Logistic [F1H 43 H7 @7 A I MS 1 £ 3 i mis g i AN 5 XU S 9 MS 8835 19 2.314. 4% , Gleason 4=
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Effect of metabolic syndrome on prognosis of patients undergoing radical

prostatectomy

ZENG Mingkun', LIU Ling**, ZHANG Xiaomei', MA Tao'

(1. Department of Urology, Xichang People’s Hospital, Xichang, Sichuan, China, 615000; 2. Department
of Urology, West China Hospital of Sichuan University, Chengdu, Sichuan, China, 610041)

[ABSTRACT] Objective To investigate the effect of metabolic syndrome (MS) on the prognosis of
patients undergoing radical prostatectomy. Methods A total of 92 patients with radical prostatectomy
underwent radical resection admitted to Xichang People’s Hospital from January 2013 to December 2016 were
enrolled. Patients were divided into prostate cancer with MS group and prostate cancer group according to
whether MS was combined. Patient clinical data were collected, followed up and biochemical recurrence was
recorded. Results There were significant differences in preoperative body mass index (BMI) , fasting blood
sugar, high density lipoprotein (HDL-L ), PSA, Gleason score, pathological stage and positive rate of incisal
margin between prostate cancer with MS group and simple prostate cancer group (P<0.05). Logistic regression
analysis showed that the risk of outside infiltration of tumor prostate in patients with MS was 2.314 times than
that of non-MS patients. The risk with Gleason scores more than 8 was 1.849 times than that of non-MS
patients. The survival time without biochemical recurrence in prostate cancer with MS group was significantly
shorter than that in simple prostate cancer group (P<0.05). Combining MS, Gleason score more than 8,
pathological stage and positive incisal margin were the related factors for biochemical recurrence of prostate
cancer patients (P<0.05). Conclusion Prostate cancer combined with MS is a risk factor for the prognosis
of patients with radical prostatectomy.

[KEY WORDS] Metabolic syndrome ; Prostate cancer; Biochemical recurrence
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(Gleason PF43=841) .

Bt 7 A < 6 R AT RE DT, B DT AT T2 BV
KRR R AR 3 H T — IR, Z )R
BT — R, ELERETT 3 R BEBUS B 2 U
i)y, BT A AR E 2 2018 4F 3 J, BT N 25 M i
75 PSA /K, iE 4% 2 IR PSA /K F-=0.2 pwg/mL A 4=
k2 k" AL KB ARIG AR H B 2 R
RIAACIE e R st [a] 1] B
1.3 Gl #obr

K SPSS 19.0 #F 47 848 () B 2 5 4 it 4y
B, T ECSORER T ¢ R, o o OB B B A
ZEFN L] FEBCR T e KBS, MS X 1T 471 B i e PR
s B DAL 2% 52 0 R ) Logistic 22 A2 [l 734, A
# A G 440 E & >k H Kaplan-Meier 7 M 2 [ &
Cox Lb 1] JAURS: 155 784 43 BT, 46 46 7K HE «=0.05, LA P<
0.05 Fn =R BA G L,

2 HR

21 24 HBHImIRGOR L

2 70 % 23 )i 1B . BMI,HDL-C . PSA . Glea-
son P43 B4 81 K2 V) 2% BHA: B 491 45 T 22 57
F(P<0.05),TEWFE 1,
2.2 MS XJHITF e HBE AT iR AR T A Gleason
P43=8 43 1Y Logistic [71 453 Hr

2 2 N & Logistic [ 5 43 #1157 1E 4F #% L R Al
PSA K R HEL A WISE N R G, A 91 MS 19 R i
JeA i 5] AN I 1) AU S 9 MS BB 119 2.314 4%
49 MS 11 3 Gleason ¥F43=8 /3 (1 KUK 23 MS
BEN 184915, TR 2,
2.3 HArthd st

AT 5 5 B D7 IS [R] A 16 AN ) e K Bl 5 e
]k 61 4~ H . % A Kaplan-Meier 15 #4) 8 4= 17 il
2, K, AT AR AT MS e B R & A A7 i
[i) k25 Jo T B4l A1) R 2 (P<0.05) , DLIEL 1,



-+ 138 - TEWEIRITARE 201943 A

%114 524 J Mol Diagn Ther, March 2019, Vol. 11  No. 2

K1 2HBERRAMLLER

Table 1 Comparison of clinical data between 2 groups of patients

i RIS AR & 9 MS 4 (n=60) AT A BRI (n=32) X P
23 I 4% (mmol/L ) 6.95+1.02 5.63+1.21 5.537 0.000
BMI(kg/m*) 29.56+3.26 22.13+2.96 10.741 0.000
TG (mmol/L) 4.56+0.89 4.22+0.74 1.846 0.068
TC (mmol/L) 1.66+0.58 1.52+0.34 1.253 0.213
HDL-C (mmol/L) 0.82+0.29 1.2620.41 5.978 0.000
LDL-C (mmol/L) 3.02+0.65 2.82+0.51 1.509 0.135
A PSA 7K (ng/mL)
<20 25(41.66) 22(68.75) 6.126 0.013
=20 35(58.33) 10(31.25)
75 Fil Gleason PF4)
<84y 18(30.00) 23(72.88) 14.813 0.000
=843 42(70.00) 9(28.12)
I3 B3 A
pT, 12(20.00) 13(40.63) 10.033 0.002
PT, 18(30.00) 14(43.75)
pT, 30(50.00) 5(15.63)
YIRS
B 32(53.33) 26(43.33) 6.981 0.008
4 28(46.67) 6(18.75)

Fz2 MS 5615I0R%E 25 B 5 AR 5MZE K Gleason 143=8 53 By Logistic ElV3 5 #7

Table 2 Logistic regression analysis of extra-prostatic extracorporeal infiltration and Gleason score=8 in patients with

MS and prostate cancer

R AN Gleason PE43=8 47
AT
OR 95%CI P OR 95%CI P
AEWS 1.586 0.826~3.046 0.167 1.397 0.727~2.682 0.316
AR A PSA 7K 1.624 1.331~3.927 0.000 2.330 1.889~6.324 0.000
I B4 4 3.220 1.564~5.623 0.000 2.614 1.564~4.267 0.000
43 MS 1.986 1.332~3.115 0.004 1.623 1.005~3.274 0.002
2.4 U BAE AR K Cox A AF 2 AR 4T 3 Wi

& R 0 Cox XU L 51 45 78 22 [ 35 4y
By 7, B JG A I MS | Gleason 147 . i 1 53 1
K 1% BHAE R A o) i B E ARG RS Ak B
KR R (P<0.05) 5 & JF MS B9 2 H ARG
ANJG AR &K A HE MS B3 1 1.23 £, UL
%3,

MS J2 LA PR AE R A PR s st 3 1 D) e 45
173\ JB 5 Z AT ML 57 0 B i 100 s 55 D 3 [) g B
A LA, 22 B AR 5 O B A I AR i
HEN S A MS SRS BAEE i T L (R
KT H A HTH AR 28 1 B TS A AR I FEATS A7 A
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Figure 1 Kaplan-Meier analysis of biochemical recurrence

in the 2 groups of patients

®3 RMBEFENLERH Cox ZRED
Table 3 Coxmultivariate analysis of patients with

biochemical recurrence
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[ ZE] BB 7T/ EEMWX S5 E A T (high sensitive cardiac troponin-T , hs-cTnT ) 7£ ¥ 18
NBEP M . Ak DURRITARERE 201748 7 A %10 A 791 594 6] 18~89 % filt HE (A K &
HBESGEREAS Xt hs-cTnT 75 5 3 fa Fe A4S L 30 2041 455 0 S5 0 A A 38 A 08 A0 G 1 24T B2 3140
Mro #53R  Ohs-cTnT 78 30 e A FERL H RN 57.31% , Hoh 5P 9K B R )& 74.52% , L P 10 K
I 23.75% 5 ()% i {d BE ABE h B P #Y hs-cTnT “F ¥ 7K F Jy (5.59+5.08) ng/L, % P K (3.46+
1.45) ng/L, B M 5 % M hs-cTnT /KA Gi 12722 5 (P<0.05) , 5405 B hs-cTnT /K- HL s B & &
P 5 @hs-cTnT 7K - Bl 4F % 18 mids Kk, BRI Lk 66 % LA B HES He e S AR08 A BERY hs-cTnT /K7
H 8 39A Ge it 2% 22 5 (P<0.05) ; @hs-cTnT 5 4F #% F1 ¥ ) A€ 48 47 IR % (urea nitrogen, Urea) | JL ff
(creatinine, Crea) JRIZ (uric acid, UA) BB IEAHSC ., 4518 hs-cTnT 7776 BIAAR I 10 40 11 25 5%,
g 38 ST AN TR ) R R AR 8 19 2 25 X ] 5 56 % LLT 20 hs-cTnT K H SR, K LA by o i A5 95 5
TR e R0 W A R A SRR

[RBIR] SHOUSE A T; SRR F I

Analysis of distribution characteristics of high - sensitivity troponin T in the

population in Yunnan Yuxi area

YE Dan'?, FENG Lei’, WU Yingsong'*

(1. Institute of Antibody Engineering, School of Laboratory and Biotechnology, Southern Medical
University, Guangzhou, Guangdong, China, 510515; 2. Laboratory Department of the Sixth Affiliated
Hospital of Kunming Medical University, Yuxi, Yunnan, China, 653100)

[ABSTRACT] Objective To understand the distribution characteristics of highly sensitive cardiac
troponin-T (hs-cTnT) in the general population in Yuxi area. Methods A total of 1 594 healthy people
aged 18-89 years old from July to October 2017 in Yuxi People’s Hospital were selected as samples to study
the detection rate and distribution characteristics of hs-cTnT in the general healthy population. The detection
rate, distribution characteristics and correlation with routine biochemical indicators of hs - cTnT were
analyzed. Results (D The detection rate of hs-cTnT was 57.31% in the general healthy population,
74.52% in males and 23.75% in females. 2) The average level of hs-cTnT was (5.59+5.08) ng/L in males and
(3.46+1.45) ng/L in females. There was significant difference between males and females (P < 0.05). The
level of hs-cTnT in males was higher than that in females in all age groups. 3) The level of hs-cTnT increased
with age. There were significant differences in the levels of hs-cTnT between aged over 66 in both males and
females and other groups (P<0.05). @ hs-cTnT was positively correlated with age and renal function

indicators such as urea nitrogen (Urea) , creatinine (Crea) and uric acid (UA). Conclusion There is a
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difference in gender and age distribution between hs-cTnT, and reference intervals of different genders and

ages should be established. Since the detection rate of hs-cTnT is lower in women under 56 years old, It has

limited significance as an indicator for early screening and monitoring of cardiovascular and cerebrovascular

diseases.

[KEY WORDS] High sensitive cardiac troponin-T ; Distribution characteristics ; Early screening
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Table 1 Comparison of detection rate of hs-cTnT

TR St Lk
(%) o, kmx o gk P
(%) (%)
<26 18 8889 26 1923  20.687 0.000

26~35 184  59.78 142 775 92981  0.000
36~45 222 62.61 103 10.68  76.354  0.000
46~55 413 75.30 169 17.16  166.901 0.000
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Figure 1 Distribution of hs-cTnT levels in males and females
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routine biochemical indicators

Yk otk A1t
RfE PfH RfE P R{E P

it H

AEIR 0.384 0.000 0.343 0.000 0.411 0.000
TBIL 0.025 0407 0.120 0.008 0.145 0.000
DBIL 0.048 0.110 0.102 0.023 0.142 0.000
IBIL 0.008 0.798 0.121 0.007 0.134 0.000
TP 0.019 0.521 0.069 0.125 0.019 0.440
Alb —0.107 0.000 0.023 0.611 0.046 0.068
Glo 0.089 0.003 0.058 0.201 -0.032 0.195
A/G —-0.115 0.000 -0.021 0.635 0.052 0.038
ALT -0.08 0.008 0.115 0.011 0.123 0.000
AST 0.002 0942 0.161 0.000 0.154 0.000
ALP 0.046 0.128 0.132 0.003 0.160 0.000
GGT —-0.058 0.053 0.015 0.742 0.198 0.000
Urea 0.141 0.000 0.167 0.000 0.211 0.000
Crea 0.168 0.000 0.076 0.091 0.405 0.000
UA 0.092 0.002 0.180 0.000 0.351 0.000
TC 0.013 0.661 0.104 0.021 0.082 0.001
TG -0.010 0.736 0.104 0.020 0.182 0.000
HDL-C -0.036 0.238 0.045 0.314 -0.176 0.000
LDL-C  0.010 0.743 0.032 0484 0.030 0.224
ApoAl -0.062 0.041 0.032 0477 -0.147 0.000
ApoB 0.021 0482 0.068 0.131 0.146 0.000
LP(a) 0.034 0.258 -0.009 0.844 -0.25 0.317

0.05) , A& A FE hs-cTnT 545 i Fl'H ) 68 48 b5 AH
RNEH5

3 itig

= LS & (VR SRS Ik 25 B AiE (acute cor-
onary syndrome, ACS)i2Wr 1G5 43 )2 1 Tl 5 ) K7
() e O WU A3 br 78 9, (8 2 15 21 [ N A1 Y
AT 2urs LR I AS ™ B Bl T AR AN B
B, e AP B v BOULES 2 1, e 3 A W s
HOULES 8 AR Ak, DT K i B fe N BE, 64T
BEep T IEGRYT o TR Oy e X R
o 0 2 5 R AN () 4 D AL ) P A0 e SRS 2
P8 R L0 ACS G A DA K KU PEAS — 1%
A AR P, AUE T REAE BB 43 B 4 2 U A
NHE PR s LA 235 1, LRI 26 99 H A CV<
10% A BeFR M m OIS & . 2018 4F B BRI IR
A TR 50 R 2R K G 2 AT T Boph WLAS 28 A T
e PR bR e, P2t S USRI 7  E RS
PR I 2 P 3RO f N B e oA L 9 1 0 e T
50% , AR BFFE 45 5 7R hs-cTnT £ £ EMLIX 56 %
PLUF 2t AHERS R BKT 50% , Rk 2] L ikbs
HEZER . BT I 52 30 26 W v O AS 21 1 FEAS [ A
B X AFEZESR T BB X DR R R
W4 INIA B T fi# hs-cTnT 7538 AT 73 A
FFIVRS: H R 05, DT S 4S l IX O LA S0 1R B ¥

5 Gunsolus 55 A\ BYAFFE AR E , A B 5E 55 1%
R A 238 Bl 55, oA S D56 27 L %
P hs-cTnT #I{H < 4 ng/L, 3V il ) e ARA B BR 1
AW T R OIS & AR S R B S TR S
B EAIASBE R BRI 56 % LUF otk AT AR
1k, Z 0 hs-cTnT 4K 56 % LUF 2ok O 45 2 X
S5 W) %) A SCABLAS AR, ATt v T RN e 1)
RPPETT AR LES% T . @] RE ST AR AT
WEH4 AT G, Gunsolus 55 NP BT G35 E AP
T ELAFIBAG AN T AR YR BI85 2y o Jir i XN
B AR L 36~55 8 3. QAT G N
Hem NBE, R5E4 T Apple 5 A ) FE W AEE BE BT
FRUETFIEXT G, B e 4 e TSP

AU 5T 5 M AL 1 hs-cTnT K -3/ 1
DY 1] M DX T R AL 2 B R SR
1 600 Z K, hs-cTnT KV 26 5 & ik A X, d
T oE— DA . BRI 9838 e B0, 55 1 A% A i B
hs-cTnT /K3 & F 2o bk, 158 PO 058 &0 16 15
B IR S i v T 5 AT RE S0 AR
Z GRS AT O, W WP 02 M B et Ik T



BB SIEYT 45 20194E3 H %5114 #5241 J Mol Diagn Ther, March 2019, Vol. 11 No. 2 - 145 -

TEI 5. Beah, 55 MR P hs-cTnT 7K V-2 bifi
AR BARI RS, [APEG 66 2 DL A BE S HARAE
BEAHE hs-cTnT ACFHA B 25 . ik, 57 &
VEEA A5 IX [RIARIEA T AR X 43 C AN

AN, BYEF L hs-cTnT 7K F-1E 26 % J5 1
T R IR R ARG AR IR T R K A S
hs-cTnT A= BRASAE ™, A JLASHY] hs-cTnT f2 5, JL
I TR, 45 2 5RO WA T4 i i3 2, LS &
RS TICHE I, H il A7 i 34 K B IR DI BE T B, LS 2R
P R AR ™ 4 DB T ()37 5 238 1 I, DT = 3L
HAK BT R o AR5 5387 T hs-cTnT S54F1#
K A AR AR AR e, & I hs-cTnT 54 # FE
BV IR R v e 2 T A LA P PR i NS P 0
FREETRAL, ¥ B hs-cTnT 5 B IEACEHA &, 1
S A A K hs-cTnT B8R , 075 38 RFEAS ik
— W5 . AN, Lot hs-cTnT K i 8 & hs-cTnT
IKFTE 36~45 % I i Bl AT e 4 K 2218 1T, 56-65
% i B T AU TR 2R BT B RS
Y IR AR A O, 4 28 )5 Lo M 52 S M —
Pt Ll (4 v 2 R LS99 K LR o

S T ADE SR IRATT A R IR b XN T
AN T} 51 A [ 4F % B 19 hs-cTnT 2275 [X[H] , 1117 56
% LLF 2oV hs-cTnT it 2R8I, 76 I0A7 A6 I S5 44
T B LA 56 % LLTE 2 i I 45 9 95 R
e INARIUESE R = & S O (B N @ i = 2 N LT e
P/, JuH 56 %7 DL 2ot AHE b FRERAIG, i o 45 51
A RBAEAE— B I AT, Jo LR 75 S R EA &L, Z b
A L R AR

S Ak

(1] Beflafls, mmde, X004, 4% O LG A w4
201 7)Y ] hEERR K, 2018, 33(1):1-8.

(2] DhEwle, R, 3¢, 55 (PR mAE R 2017)
R (T ] RO A AGE, 2018, 23(1):3-6.

[3] Chenevier-Gobeaux C, Bonnefoy-Cudraz, E, Charpen-
tier S, et al. High-sensitivity cardiac troponin assays:
Answers to frequently asked questions [J]. Archives of
Cardiovascular Diseases, 2015, 108(2) :132-149.

(4] RO MAERREREE R 2, PRESS O
WAy R L UILAES 2 A 7E S il RS Ik 2 &
FE T B R R R T )L AR i A R AR
2012, 40(10) : 809-812.

(5] Bsife, R2e, R, 55 . BOULES & koK
THE W RBESE 1], KB 22 5k R, 2014(21)
100-102, 103.

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Pretorius CJ, Tate JR, Wilgen U, et al. A critical eval-
uation of the Beckman Coulter, Access hs Tnl: Ana-
lytical performance, reference interval and concordance
[T]. Clinical Biochemistry, 2018, 55:49-55.

Gunsolus IL, Jaffe AS, Sexter A, et al. Sex-specific
99th percentiles derived from the AACC Universal
Sample Bank for the Roche Gen 5 ¢TnT assay: Comor-
bidities and statistical methods influence derivation of
reference limits [J]. Clinical Biochemistry, 2017, 50
(18) :1073-1077.

Koerbin G, Abhayaratna WP, Potter JM, et al. Ef-
fect of population selection on 99th percentile values
for a high sensitivity cardiac troponin I and T assays
[J]. Clinical Biochemistry, 2013, 46 (16-17) : 1636-
1643.

Wu AHB, Christenson RH, Greene DN, et al. Clini-
cal laboratory practice recommendations for the use of
cardiac troponin in acute coronary syndrome: expert
opinion from the Academy of the American Associa-
tion for Clinical Chemistry and the Task Force on Clin-
ical Applications of Cardiac Bio-Markers of the Inter-
national Federation of Clinical Chemistry and Laborato-
ry Medicine[ J]. Clinical Chemistry, 2018, 64(4) : 645
-655.

RV, M, AR, 25 . AU Ao UL
P A T R EREIE 1], R R B2 2R,
2010, 33(9):814-818.

Apple FS, Ler R, Murakami MM. Determination of
19 Cardiac Troponin I and T Assay 99th Percentile Val-
ues from a Common Presumably Healthy Population
[J]. Clinical Chemistry, 2012, 58(11):1574-1581.
SR, FmIBH, BEAeE, S5 PO I BUULES 3
T 275 (8 i 7 KA J s £ 35 Thaz b 2 v JULARE
FERIH A [ ] DU R i (B2 i), 2017, 48
(6) :905-910.

SR, B, 557, 451990 4R 5 2015 4R
o LA A 6 R R B S AL B [0 ] T [ T AR
i, 2018, 35(3):375-379.

WM, 1O, T, 5 ERAREO RS2
F XA )] KPR, 2013, 28(7):573-576.
FIPE, RNEG, RERE, AF L AU R IX L AR A
TP RIS E A IS BRI s [T, hE
R B2k, 2016, 39(9) :674.

Zhao D, Guallar E, Ouyang P, et al. Endogenous Sex
Hormones and Incident Cardiovascular Disease in Post-
Menopausal Women [J]. Journal of the American Col-
lege of Cardiology, 2018, 71(22) :2555-2566.



- 146 - NTEWEIRITAGE 20194E3 H 45114 4521 T Mol Diagn Ther, March 2019, Vol. 11 No. 2

SCARBIAH Sy TR AAE P IR e iR 9 12 Wi 1)
7 R 50k i

ERR AL LHEF

[(# ZE] F/RKIEEE (Alzheimer disease, AD )& DhHFEAT M & & 1) 1 28 R G IRATPE AR R RRAIE 195
B L RET GRE AT 23 i T AR R A S R R e AR BN2IE AD A . HET, S 0R
ARFNGTF R 4 AR K JRHE, AN %o By R 5T A6 9 U 5 R R RS 4, #% AD i R B2 WA IR s
Wil A SCEES G B AP C T RAREOR N 73 Kl £ R TE AD KUB1Z Wb 8 i i SR A — 253K, 24 AD
) T 975 7 S AT L %

[REIA] BRI BREOR s NLERE; 72k

Advances in the application of imaging and molecular detection technology in

the diagnosis of Alzheimer’s disease

LI Zhuoran, WEI Xinhua*, JIANG Xinging*

(Department of Radiology , the Affiliated Guangzhou First Hospital, Guangzhou Medical University , Guang-
zhou, Guangdong, China, 510180)

[ABSTRACT] Alzheimer’s disease (AD) is a disease characterized by progressive neurodegeneration
of the nervous system, which imposes a great burden on patients, families and society. Therefore, it is urgent
to find a way to diagnose AD early. At present, the rapid development of new neuroimaging technology and
molecular detection technology, such as the measurement of hippocampal, gray matter and gene detection, are
of great importance to the early diagnosis of AD. In this paper, the application of imaging technology and mo-
lecular detection technology in the early diagnosis of AD at home and abroad will be reviewed , to provide new
ideas for the prevention and management of AD.

[KEY WORDS] Alzheimer’s disease; Imaging technology; Artificial intelligence; Moleculartech-

niques
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i, [ B 22— 20 i A Ak B I AR A 38 2
P ) e N R HEERE T
1.2 N TEfeS & E S Y6 # 4L = (functional
MRI, fMRI) ¥ )3 ]

Bl E N TR Rer A & & THEHLE S [ 3
TR BE 2 2] R 2R T PRt 17 30y b 53 A1 AN [) Filg X 38
SR BN DL R L P 38 235 A4 1) e A8 1 50, DT X6k
BAT IR P T R HE AT 50 55 4326 Jiménez-Huete
&N Ry, v F AT A 2 (anteroposterior limbic,
APL) 5%)9¢J5 % (primary-toposterior limbic , PPL)
T 5 30 2% LU AR R /INAS TR A BT 7R 26 1 SR 1
MRI 25 BRI AR 10 4, AT AT 24 6 B8] AD s i
FTATERYEZ W, o B AD 259 T mide it 1
SCOOARYE . B SRR T —FOR H =4S T
IR 2% S A AT 45 G T8 AR A5 i e vt b R AR
X AT IR P 1 SR S 8 ik 35 10 T i MR A T 1 0
T S0 o 3K A SR IR SE AR 3R 252 Oy T
HAERA Mo AR A IR AR fb . A Ah A e
FHAFAL R A e BBAT 32 BEIA M 1R 22 4F i 5
KA KA RS L AMTH 2 46 58
HH 5, I L A2 O AR B RN 45 4 1 A A6 T DL R
TOUI 17 A R R o I TR E T AR R %
T SR s S8 3 1) i e 23 IR AR Ry s 4 T R B

KA K /N TT 4y (Maximum correlation minimum
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redundancy , mRMR ) J5 V£ XJ 3245 1] 4 HL g U1 ¢ A
T 5 ( Support vector machine recursive feature elimi-
nation, SVM-RFE) J5 ik #E47 2t F , DL $2 5 MCI A
FERIIE 3 AHE T 2E MR

— TGP K 95 {51 B JLFN 83 5l A N Bk 7
5 K6 R Ty BE L R AR B B L X 25 1 a0 A
N, TE B SO B 2 W 46 rh R BT N AR T RE I HE Y
2e5ell s INEREE A b 22 AL T R R TR A
Fras DI, L LA 7R T 8 4 4 N 2% 1Y 22 S T
B, I H 5 5 XSO B AR 56, R iR AR
B JE X o Papma 55 TRV T S DI AE KRR
RS L AD (2 B2 A B A ) S8 2 1 57112
fMRI 1 J& 4114 7] 5 JiT (posterior cingulate cortex ,
PCC) UJ B 1Y 52 W , 45 R 78 72 MCI Y 1 §Hic 12
Hr, PCC 5 ifg By (0TS Z R AFTE B Ik & . |
A FE N PCC U1 RE 5 MCI Y i & D REA 5%,
PCC H1E M5 MCI 11 B 25 ¥4 20 5C , T 2 BE ) 4%
(1Y 2722 S MCI H PCC Ly RE Y 82 22 Tl A - .

BI5GB T3 B J2 9 2% 322 2 D7 T 14 BF 52
C 8 R X RNl BEAI 5 B8 — A8 RO B 58 FA s T
H IR RS G e R FBORAT S AD B8 B K
LSRRI REAR Ak, BE T AR R e A A R
FUIE B B3 S 0 3, i mT LAY & BT %
P AR PR AR b A A B i BAR R 2 T8
AR, B — AR 58 AR E Y S0, G, i ] A4
REA SO I 2R3t AL, Bt AL o T 7 )
AT 22 T3 51 B0 SR8 AN R A T SR L 2 41
BLA ARG BE ), B E R LA H
1.3 EBIIREZE X AD 1YY

H 1, 3 T K18 (graph theory ) A% &2 44 X 4%
e AT A BT R L B TR GH R A DA Xk i 1) 24 2
ZURBIETE . RN 45 K A D) RE 2R G2 B 52 4% 0 4%
R ik P An /N S b v R IR ) R AR
PR e —— B 45 N 2 28 JI AR 0 4 il A,
FLAG AR NS W 00 A 2 T R 3 3 e ) 2
BEBIEFE B T R R e AR R R
A EA 28 UG R R 28 4 B2 R [ 244 MR 9™
B MRI, 1 B P A% R % AR AR L 7 (electro-
encephalogram , EEG )/fili #%% { 5 (Magnetoencepha-
lography , MEG ) J FIlEE T EIE HLE 19 X 48 73 B o A
NG Y 45 K AT RE 4 HERE X 1 B A T — N Y
WA o R —THXT AD B BRS04 R R,
TE R 228 0 46 118 4 BKORT XS5l P b, AD JR AR 30

S H AR NS, SR AD AN SR T 4 RE K
i DX 358, T EL A B T AN TR) K DX 8k 22 ] ) &5 4
FITNREEE R o A dh it 58 N FH Y B0k 2 5 (dif-
fuse tensor imaging, DTI) H #Y F ] 9" H{ &K (mean
diffusivity , MD ) PEAili aMCI #1 AD £ 5 K 5 10U 45
A 5 S 1 1 453 40 R O 450 O ) e AL R AF
FEAERPER , 5 IEH X AL L, aMCT Fil AD 4119
IR UK 43139 R I 245 7R H 58 0 /v
B RO REB B S SR K ERK,
T B B T I i 45+ 1 48447, T . AD 1 aMCI
KB D 2 1 B4 3 4 B IR T I R R IR . PSR
4518 BN, aMCI il JK 5 7K 43 19 BUREIE A B T
KB AD B E I T S e a2 3R 4T 9 ik
THORZEAE IR .

S R O R UM L R I 27 T g BN 1
I BE 7% B2 W 4%, nT WF 5% AD S 3 I I BE 3% 1% ) 4%
) AR K 51 RS R R P AE G R, KNG 52 2% T g
O 245 11 322 42 A5 X 2 S L R i 22 b ol A 5 7
F AD B E NN RE ek i JE R 5T .

2 SFHNFEARTE AD RHIS W R A

R

2.1 ApoE 5 TREM2 3K 28755 AD Y51

B 71 2 T TR e B i DL I R RS IS AR T A O
g 2 b B iR, 25 & 1 E (apolipoproteinE,,
Apo B)REHZ 55 AD 09 & 4 & % DI ¢,
Horb Apo B4 5550 3 PR H I ME — 4 8 TE 1 W
7 AD %9 KU JE [ . Apo E # & 12 —Fh 5 g
HEAREAA Gy 2R 2 1, 7 sh ko AR R Ak A A=
R EE HEEN . ApoE HR I 23
PRI 23 52 6 S BRI 497 1% 52 I, I AP X 3 3 R HL
b —SE B RN FIRE T, N [F] L R ApoEE 38 i
S 7 2R il A 4 TE # A 2R 1 P R SR BRI
BRfi s & AD [ & B iERE . Garcia 557 WF 5T A
M, ApoE 5 i VE M BE 2R 1A O, B e ik T R A I
& % (cerebral amyloid angiopathy , CAA) [ —~4H
B3, ApoEA 45 5y 5 B W & #EPE Y B HEUE B
B (ABR) &5 4 I Fa e M IO RU7E i I 55 B i B AR
TE R HE A 2 B B, T S B0 48 e B v 2 4
7 | S G 2H 24 475 R0 2y R B A L 3X B2 AD i) 2R
G N s @ 0 o R | N N S e o
GRS R WR , AD B LK tau B A GHE R
tau £ [ 7KF- S 2 5 T 0E H 6 B, R AR42 i
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T ABA2 K- B E KT 1IEH X B (T AB42
TE ik N DTAR (45 100 % R0 i AB42 % iU
) o P EE A DA 5 I R WA W o
Yy B WERE SR (AR )42 Fll tau £ FH XTI 7K 2% 165 2R
s - 192 BT A 38 R I R N R A (B . T i A B
5% B, O 5 B 40 Y ik & 32 1A 2 (triggering re-
ceptor expressed on myeloid cells 2, TREM2 ) X € K3
FEEE R AT PR AP PEAVE T I N TREM2 32 515/
JB S A0 L 3k, 1 XY TREM2 JE IR %% A A8 S g ]
REZx B & J 2k AD W XURS: , HL I DY 0 TREM2 7%
SEARBH W T /0N B T A B A A% 3 OF H TREM2 7%
SRR S A EMEER, NIMELIFNET s
RAE )R, ITFFE tau 2R R AR o [ i p 28R
FIPEAE . TREM2 5 AD 9 CIK 1) B 56 K S 9% &
S e AD L FE R P ) VR R3S i T ROk R £ 1Y
TR o FEPR 2280 5 A OGP 9 2 B B
5T RS, — FR 8 B A5 R R I R A2 36 5
PRAE TR . AT, 8L P (1 AD)
W & R A R e 32 SR N AN IR B 5 T 448
KON ZER—FRUATERN . IR mERATE
T A R v e B — BB A7 5 28 A R o PR A T g
5 AD HE, I8 A FRATT I 12 % 5 A8 A3 o5 5 MR AH
SR FE A A | B X o RAEHE— 2B ST,
DL iF 12 5 DR Ty e 2 75 i v o b 0000 5 9 4k fK
RO A 5 FRATTEE A O By ),
2.2 ApoEd SFRARSHALE G X AD B

FRGFAE R T — PP o2 88 ) 0 74 B-VE K3 A
BEHE (AR BEH) (1) 1E HL & 5 T )2 2 #8 (positrone-
missiontomography , PET) %1% 7 [ “F ] FB-2, #Jf 5%
HAE /N BRAR N1 53 A5 15 L5 PET MURRCR 1Y
I, PET BUA% 45 5% 7 A% 500 76 /0N BRI P9 1) s S
PR R W S T /N B USRI IS A R
RS SR S P A AR B B —F, i
FEAE RN N [UF ] FB-2 A5 B B T e R BT R 2%
T B F U2 W ) B 8 PET 24457 . Seo 55 fiff
JFH 18 38 - 8 A T8 407 A M - 1 F - & S BT 2 A
5% T FENANIE & 248 N2k D) s M 25 ApoE4
S8 AN 5 DR OXF A ki 5 7 WA ) S i A IIAE i PR
SR I Z T AD 195t 4% &) Skt T 2 AR A
R A T RE R 4% . Wang 55 % F 18 - AL
SUHT M- IE TR ST TR AR R G HBE T
ApoEA4 45717 5 AR 5T 2 4 i D) e P 2% 1 i Fh 45
Fa), R PR AT 25 B T e I 2% 247 A BH S i < /i B

FEAE , 45 5 7R ApoE4 545 2 I T BE N 26 1 43 5%
I 3R 2 R BOR B /IN I R AE B2 K 8, ApoE4 45
3L AL T el A 2, AR, R
EAENHNIE H ABFsH AD BBE b, ApoE4 S50 ik
DR 247 3¢ B0+ o) 4 i 19X 6% 0 D 41 2 235 ) 1 9 42 1
FH 0 P2 3 FN SR B A A S R A R A
ETE AR PSS N

R BIE S K B R R BRG] AD A
YrEbric SO EAL R PR T R AR R . Y ETAH
X B A AR G W e AD R W b ol i 37 5
2 HATHE L, 0 ApoE4 54 K A | tau 1 .
ABA2 &, BNk S8 A= Py bk P B S B OR AT
FRATTRE B B 257 A TE— 20 19 i 5 52 A 27 H O A
W, B LW AH DG SEAR 220 ) S5 A8 A D) g el 22
B AN X #5747 ApoE4 S50 3 PR B E T30 W 42 4 ik )
AN B R R A A 4 KA B T AD
U Ko FHH T
2.3 HMMEFIRZ I AD 10 H

Fiandaca %™/ i#E 47 T — Wi [B] RE 42 10 4R 106
K AD FIIZWi 5, kB AD BB F FE ff 24T A=
(14 I 3% A1 I 1R 181 437 A5 B R 1L 1) tau 2R L 396
D7 S BERR ALY tau 25 1 S K AB K 1-42 & R4,
T A R AR AR T FE I PROIE R Hh PR $
HI 10 412 W7 AD WF5E 34 DR oA Ay 3800 A1 b A rh
ANE IS RNA & i 0 S v] B AD U2
FE AR S . 541, Lugli 258 AD B 3% 5 i
B AN A I 3% A1 W 4R B miRNA 9F 17 %5 1, & BE
miR193b 7E AD 1) & Ji& e /E H , Rl 7E AD 8%
{18 g A ¥ v A O %€ 21 A0 W 7R miR193b 2% 35 1) A8
b, 1% 5EIA R miR193b EAT B A AD 2 Wi il —F
R AR R APERY L DU FE R A AR AR ic
T 77 o T ER A N S B 26 1 % 1 PCR (real-
time PCR, RT-PCR ) £l Western blot £l RNA 455
B 1 MOVI0 75 Bl R 5 165 3R 58 35 il 1 20 b i 356
54k, K% B MOVI0 15 AR AbHH A AR i i 4 N iz
21 Jf AN A 28 e 2 R IS A R, RNA 25
4 1 MOVI0 1l BE S 55 48 Bl R ¢ 163 BR s 1) s
BLiEU

E I, &0 ARG 38 J2 A 4 1) 4588, S0 A A4
rhfE A 25 40 L 7Y DNA L RNA FIZ& [ 485 4., 4b
WA A 44t 1) 368 15 AR %) A FH SR AE 8 8 il 422
37 a2 BT A A& DNA  RNA F1E 545 1
AR AT DL R A A A B S Bl 4
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M, BNMEA R IRET S LA EY . % &
) 3 AN B 38K 0 A SR, 56 T AN AL B 2E R AT
A AR 22 BN A D F) AR ] 51, L R A 0l R G )
ARPRAVEATAE EEBI 0 B IR M | 2l 1w JF R 25 Bt
el SN ARG I B A — ol e S 1T A B i 8
LA H

3 NESRE

Zi LR, AD R B RAS %0 02 AR R RRZS
R FEER 2B EEH 5 AD R E 14
SRR Kk 25 4, I A R BUR A RN
ALk B ARPLRE L B A MRE . HErE N
ARXE AD BT B B TR, W T B i R 5 15
AR B B AT R R T TR R A
FEUI) 2 K2 Ty R 34 2 (R W 5% L R J5 0 4% B N ] A ik
X 3 2 B 45 49 MRS T RE i 2 A 5T o 53 Ak, Bl
IR DU BR S 18 4% By IRRE TN | B AR U S 2R 1 RS ik
TR SR W R 98 I L iR pr B AD f 3 4 ik
LI RE P 26 4 NG5 RA 5 i) A A S A B 4 B AT T T
R, 5 REE, A T % B (artificial intelli-
gence, Al) IEZ A0 & J& , L SZBE 1 X6 5 Py Jieb Jgd 1
PN I ) CT/MRI 52 A58 68 1 13 , (H N T4 RE X
AD W ReH B FR B b . nfal A4l AD
SR AL AR A AL bR 45 B o i 0 45 4
AR L, RN T BB R4 T i 5 I 25, SE3 AD
K2 W, I X5 A 5] AD 5 J 5 PR 78 i 25 1 7 A4S
P Ak 170 i BREAE BE J5 58 , DT S 30 4 300 B Y BT R %%
VBRI & A0S N 4 I AD R ST IR
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AR ARAEB DS RTbair S W bt
Tde! AR FEAES Eges

(3 ZE] # )1 (intellectual disability , 1D ), J&—Fi ™ 5 & % JLIE B O R W 25 56E , ANERZ
BE H DI B, W R BE R 2 SR DU E (1A . ID A 03 52 2% REAR SME RIS N
TEMRAE N R . Tk, F— 1P 5 AR (next-generation sequencing , NGS ) )\ —FH M5 RAF L T 3 3
AR 00 5 A 32 ¥ R P T I DR A2 W, JF A o v DR R AR A AR s A% Tk R 1 12 W AR A ok B R AR
B AR SCRE W T BERHER 95 PR A3 BT L35t A PR R I L R DL K NGS FE st % PR g B iz b i i 44
Ty TERR , DI S e A I R I W 7 1 (R s B4R 5 Bl

[X$2iR] KFRG; B IES; siei2k; A7

Application of Next-Generation Sequencing in the Diagnosis of Genetic related

Intellectual Disability

SHEN Ru', REN Baoyan®, JIANG Hongchao®, WANG Xiaoyan'*

(1. Laboratory Department of Kunming Children’s Hospital, Kunming, Yunnan, China, 650028; 2. Laborato-
ry Department of Magan County people’s Hospital, Kunming, Yunnan, China, 663700; 3. Department of Sci-
ence and Education of Kunming Children’s Hospita, Kunming Yunnan, China, 650028; 4. The 920 Hospital
Cadre Ward of the Joint Service Support Unit of the Chinese people’s Liberation Army, Kunming, Yunnan,
China, 650032)

[ABSTRACT] Intellectual disability (ID) is a syndrome that seriously jeopardizes children’s physical
and mental health. It not only affects the quality of life of patients themselves, but also imposes a heavy burden
on their families and society. The etiology of ID is very complex, both external and internal genetic factors. In
recent years, next - generation sequencing (NGS) has been developed from a newborn technology to a
mainstream technology, and gradually applied to clinical diagnosis with a high - throughput, fast and high -
resolution feature. NGS brings major changes to the diagnosis of genetic diseases. In this article the 4 aspects of
intellectual disability overview, etiology analysis, hereditary detection technology and the application of NGS
in the diagnosis of intellectual disability will be summarize. We hope to help with the selection of clinical
diagnostic methods for patients with relevant mental retardation.

[KEY WORDS] Developmental retardation; Intellectual Disability ; Genetic diagnosis; Next-generation

sequencing
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% 71 B 7% (intellectual disability , ID) , ¥ %k
AR T K M & & R ¥ir (mental retardation,
MR) . Jiti & & iR 2% (developmental delay, DD) , H:
FERICNE T Yihe A8 N T R AR SC R G
BE" S ID R AR RL N 1%~3% , L2 h
AT B P R AL SR > ID s R AR 2
FES R R AR R s H R, Hd 5
BRI 20% , AW R =0y Z Z 1 ID &
M A R T80 . WA LS SCI R, DA
PR At =Ml %) 2 8, ABUETA T IR B 12 T 5 T A 1
15, WIHA 1D 5 R BRSO . H st L 12
Wr 5 ¥ G A% B O3 B LSO IR A A A8 R (fluo-
rescent in situ hybridization , FISH ) | £ 5 % % ¥ £
P14+ R (multiplex ligation-dependent probe ampli-
fication, MLPA ) . 4% @ &85 B (chromosomal mi-
croarray , CMA ) £ R DL J¢ B — 4RI ¥ 47 AR (next-
generation sequencing , NGS) ">, fif 2 Ff J5 7% LUK 53
PRk A — I AR LA, J5 2 Fh 59K o0
FEEE T ABALPR TR I ] — A AR B 2 Y —
ANER A o TR — A R e 2 WK B T
PRAL T2 R A AR AL A S M E , AN E R W]
WA fig 4 IR e A8 BE Y, IR B A BRI
FHHTS

1 BHEGHER

ID, /248 45 A s P S B0y 18 2 i ) 3 IA 41 f2
thosiE N RE T RS . M EER NS5 AR
[ #4570 2> (The American Association on Intellectual
and Developmental Disability, AAIDD ) #:13 W M54
T3 38 WEAT R R4 T AR S RE R S (systems
of ID supports afforded the individual ) &5 3 4~ J5 T 2K
JESCIDY B IR R — ey 1 Thhe, anse > e
PR n) B 3E N AT AR ATE H W AR T
rhag S FIRAT IS G 5 AR AL aHRE (A
PRACFEH BB 412 04T ) AL R4 e ( H F AL 16 Al
A NP B B E fE BT IR ED) I EE S . ID
TEIG IR bR 2R R J7 50 808 PE R A SE AR
WA RETE B 5 5 KBRS 5 flis ST
KB . 1D e HEAE N B R RN
— T ID B R AZ A R R R, LR ) AR
AN I 700 NS W AN B o S N 7 )
S PR, 5 1D RSB K2 B T AR, B 1k 30
/DD LB AR 5 BT 1D A R, 42 55 1D 12 b

IV B3 2 i A A, Lk ) e AR R Bk i fe A
TR 7 XU S 37 ID R L AR F Y

2 BHEFRESH

ID )93 PR 4 BEOK U5 0] 43Sk I8 R 26 5 A% A
RSN R AR IME RGP M B
4B B IR R D BB A R N R
FhAS KPR R PRI R AR o Z I K TR
e R BB & . B BT H AR KA
TG (B, SR AL I R B W ID R R,
hi 25%~50% ' T R S5 A 2 2 IR R
A ID R 25 11% Y Je k5 B S5 5 o RE G
CEANE (R 1:800) B fEAE 24 25 A AE (R R
1:7000) K B [G 28 & fE (& % 16 000~
1:29 000) 7E ID " k8 UL, 8 A 51 R ) b
i E R, BN AR L H S 3D 1)
R AR Y (0 AR 1) O DR 5 AR 5 R g £ (AR 1Y
AL AR . HR R IE H AT E ) ID o 3 ik
528 A, I EUR FE K 15 628 4~ R BRI s
PIL R 2R T B ID & RAFTE S L 225, el
9 1.3~1.4: 1, 6 IR 1 fe ok DR M A OC ID 256
fEAMEYE X 28GR CRIEH 1:5 000), 5K 5
W SGE AL PR B B P TE ID il 5 T — 2 T
i, UL A i AR K L ERRAR & B AN 42 Fl Dandy-
Walker BB 55, Bl 45 WG IR A BRI 42 AR (1) &
JE W 5% BSCHE I S G AR IV i R DL ERAR Sl
ZIDMEZERHEZ —, HiEEH DY 5%~
10%"™ . X AT e W amhr X & A KR D) RE L 2%
5 e A  (H AR ML AR B

3 NGSHEEEEE RIS F IR A

Wil R B | v s AR SR T T o
AW E WO B AN B . AR, NGS BEAR
FHAEZE 7 BRS8N 12 W ok B 22 | AN (B XA BY
Jir FR1A2 Wt 1 95 191 B A1k 02 W A i T L 3 8 e BB
B BN, R S 28 ) A I 5E DL S 25 ) ot
KRR LR
3.1 FEYERER H S a5 H 5 BT EUD o R

Yo R S H = S EOID AR B R A SRk RGE
2 30% T & 1D . 10% ' & 1D & i Y (0 /K 53 % fr
B, R SRR WL ID R LA G e iR
BHSHA 21 ZAK(T21) (18 =K (T18) F1 13 =
(T13) . HATIE R LW NGS £ AR 17 oA =



- 154 - NTEWEIRITAGE 20194E3 H 45114 4521 T Mol Diagn Ther, March 2019, Vol. 11 No. 2

Hi7i2 Wi (noninvasive prenatal Testing, NIPT) & &4
TR, B NANE &R T 25 KB IR M H %X
Pl HBLAE 2014 4 2 A meta 23 AT B IE 52
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0.13% . 0.13% *" o i 26445 2 32 W] JE T NGS 19
NIPT %5t 45 14 G o 1A H A5 AR i i 3k o R A
S5 AT SRR (R PH MR TR, e T kR
B RIIR R . B BOR BN 5 kR A A i
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