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Advances of imaging quantitative techniques for liver fibrosis

MA Mengjie, XIAO Zeyu, LIANG Jianye, LUO Liangping*

(Medical Imaging Center, the First Affiliated Hospital of Jinan University/Guangzhou Molecular and
Functional Imaging Clinical Translational Laboratory , Guangzhou, Guangdong, China, 510632)

[ABSTRACT]

treated and even reversed if detected in early stages. At present, the gold standard for the diagnosis of liver

Liver fibrosis is an important sign of chronic liver diseases. Liver fibrosis could be

fibrosis is liver biopsy, which is helpful for the diagnosis and staging of liver fibrosis. However, it also has
some limitations, such as sampling error and a series of potential complications. In recent years, molecular
imaging quantitative detection technology has developed rapidly and played an important role in tumor imaging
and other fields. The application in the quantitative detection of liver fibrosis has also received more and more
attention. In this review, the current application of molecular imaging in the quantitative diagnosis and staging
of liver fibrosis was summarized, and the advantages and disadvantages to facilitate the better and more
comprehensive understanding of these techniques were also discussed.
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imaging

Liver fibrosis; Molecular imaging; Quantitative imaging; Magnetic resonance
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A RE A T BOE TR A AT bk R AR . TVIM Af
DITEH B MR s FaEf T4 AT B o i 4
N B SR ), A0 i 1) bR, xS A {5
IVIM Rl RS2 B8 B2 AR , (A HAZ Rl e AT 5 22
2R INE

IVIM X} FEF 4k 2 B 0 P EA AP A R 2 AN
fE o IVIM X128 gl fh 52 o Uk I REAE 9
NECA 5 A XE LA, 2 5 3500 545 R 0w 22 , ot
JEXF T O HE S TR 22t R E A, IVIM
AR S5, Y T IS [ | [ 30 B i) AT b i
H 2 W 45 57 HE AR Hoh b (B B RN SR
SERRIZ 3 B IZ W BEA R K225

X B PR 3R 1 28 S di 24 23 S 30D [ 19 45 2R D 25 T
{8, PS5 /AT EE . B, dnifEfb 4 241
Xt IVIM PEAR IFEF 440 o030+ 4 i 2E
1.6 Tlp &M% (T1p mapping)

Tlp, RVHERE Aabs 22 T (4 H - ik st 7 Bt ) &
B, w] RLROAR N K o 5 R T (I H D) 2
[ A sc e, ©A ISP S5 R im PRIT5E KB
Tlp {5 4L B B 56, R 4EAb Y 3 9w
Tlp IR 5 o X AT BE-5 LR 2 fhash A5 v i i 25 BT
BEAMEETRE . Li S5 x e Tlp
GRS SWE XHIFEF4EAL 2 S o, 45 1 Tp XF
T F1-4 2 1) AUC 7351 2 0.85 0.84.0.79 0.69, 1
XJ i SWE 12t i) AUC 43512 0.86 0.90 0.87 0.84.
BWFFAREFR, Tlp (AAZ I AR JFARAS A
RS2, Tlp AT IFEH AL MR & 25 FI%, 07
A AR As , AT B . (A2,
T1p HYZAE AL i A W , e Lo 2 11 A DA AT BEAS
ST Tlp 3 m e — R 2, BARI LA 75
B Z NIRRT
1.7 T1.T2 & (T1.T2 mapping) FI4i L S MAFLS
# (extracellular volume fraction, ECV)

JEXT U T T1 22 i 4 ARG T £F AL PEAh B A 4
B HAA B S B2 Wrslag , (HJCX] E 3R T1 mapping 32
Sy 0 52 ), ELOE R DE Bk A i L K A5 R B
B T2 mapping M & FF£F 4L 57 2 01, BRI
RAE Kb X I8 5 27 A0 X [ A7 7E 25 2 DR Ik
F™, BCV 240 A1 2 [a] (Il A, 520 A 4 Y
PR B, ST LA 22 5, X6 LG 7 240 i 471 ] B
B EA R TR T R ET S TLE , v] LAAS 3
ECV. ECV A5 e AMME R 52 m , A S AT
AL FE B RO RE . Luetkens 55 & WF 5 £ 11,
B £F 2 AL AR BE A S i, T1. T2 mapping M2 ECV 1
b3, U] ECV ] BE A B AL 2T 41k o3 0 i — A
FEH A AR TEIR . ZI YA Z AT T A
W IE A 7 S Bk TR X T1. T2 mapping & ECV 5%
M, TG TP PR R AT, 23 ™ I 3 6 £
H A ERRE
1.8 fEILHRHE ) #R%] (targeted MR imaging probe )

AR AL Ak A b oy S Bl A 2 4
R RESE R IMIG N . Zhu 862235 W9 R, MRI
TR JEOHE 1] 446 EP-3533 1T ARG I 2F 4k Ak 43301
1L PR H At L 3 752 7 HH e & (gadolinium-diethylene
triamine pentaacetic acid, Gd-DTPA) TE 5 MO A
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LU BRER T Gd A SC Y B 7 , X e g 4
FERREHATIR RS . R T HRE MR iR EHFE T
£F e fb e w2 W 5 T B0, Farrar 852235 F 5
Tl A 434 He 3R CM-101, ff A9 2 5 A
FE 1) L 12 7] % (gadopentetate dimeglumine, Gd-
DOTA) , fbfi 1 5% & B2 44N Bt 38 S HeAth 20
ZU ) Gd W] DA R a8 R B R
Al DL ANIE, IF HOEE 2 Rk /N BRI A 5
KEEEA MR/ NP 2 F5 . CM-101 B9 & Bk
FATER T MR [0 R E AR 4 e sz Wb
A,

BT R U & iR TBeoh AR BRI A A il
T R2* mapping 4 A I 45 5175 5 FF£F 4k b K
BT 1 BB IF£F 4 Ak, JF HLA5 Y R2* mapping J&
G0 B S0 T 2T 4 Ak i B8ORS B o 1 B T AT T2
Mapping . Ji& J5L# [1] MR % \R2* mapping %57 K
1) 22 B L P27 4 Ak 1 e A e I B 9 07, (R H Al
(I R AH OGS 30 BF 98 35 /0 |, i 2 i — 2D i PR 36
FRAT I o 3K 3 LA A T B AE G IR 41 46 43 1
TR PSR HER 2 T

JH2F e At R b, 0 B WLBLET 2 4 b A A
B LA ISR BT, IF PR RS — S8 e B &
IR 5 n K 5 43 J 2R 1 (matrix metalloprotein-
ase, MMP) #5 R i ALE K K 7B (transforming
growth factor-B, TGFR1)5E , £ % ik ey S P A
PET D622 AR 55 3 AR B AR 38 3 e 7 v o 4R
BHIF & R AN 27 e Ak, , I 22 DL IR 2 2
W B 1.

2 IEBFEHGEITEVEE E & (positron

emission computed tomography, PET)

PET J&:i i BE A& 5 1E FEL T AU PEAZ R ARiC 2]
RES AN AR 20 32 4 B 22 02 DNA 255 57
YRS S IS L s S R R L S ITEA
TR X e A0 5 W AR N5 AU 25 5 S P 4
B KA SO BT IE LT e o AL i S
AL AR BE, LA A5 90 o0 A i B0, 3R
AP ST N 23 AT AT IR o T AT SRR A
L3N N R Nl = = VTR AR 2 L S gl
#RAT LA PET S TR B E S A

RS R avB3 TR T ELUIR 20 1 40 T B0 3 Ak i A
Hh AR I £ B A 08 (R A T %) Pl 3
ZLPEA A 5 AL 1 S22 . FENT

e fbid b Bl RGN B AR B AL, A R
avB3 M RB MO L | R, A2 A B2 X
PIEE 5 25 aovB3 ARG 000 DAL 17 G5 3000 JH 2T A A 1 A
RIS 3 G ov B3 I , X T AT Ak AT
7. Rokugawa 55 \iz H#E A & avp3 Fr
#1015 245 9) 18F-FPP-RGD2, Xt K B AR T A% 1 T £ 4
PRSI EA TR, A FT 45 SRR A K avB3 5T
LR R A S Sl A LA R avB3, 1T
DA I IF£F i fb i & o BR T8 A & avB3 A,
Hatori 25223 | % FH [ 18F JFEDAC #6121 4 4k, kK
SRR PN B A7 2 P (2 3 K T s 0 i 2tk 4
L), 45 5% i 8 1 BE A 2T 4 AR FE Y hn
.

PET G H A Fr S R U R iR, eIt
TEAN T BE B A5 TR P15 B . PET BUR R 55
B, AT LA g 40 4 b IR B G e AR o B,
T B DV IRV EE | 2 2 AL S 400 B (R N )
AR R AT LIE PET g ife 8. PET HA SR
HUREE , AT LA A MRS B 0 3l 245 B AT
P AR 1L, B T 2 0 S R 1) 25 4 () B
K X T 27 4 Ak ) S AT L SEORS I R I A
Al

SR, H BT R 2280 PET $8 18 #8455 X
PAR S NS S 5045 B 25 5, X F PET $E5 14
T HREN BUG KT T JF 25 4E 4612 Wi I R 58 55
T, NRITEF 44l 454 15 25 AL AL e Se 56 sh )
I 2, NARRFIEST 44k PET 5 5000 T84T g
(4 I FH ¥ BE , T B 2 B ) R N AR R A S 5 ok

ik,
3 =R & (optical imaging)

JEF R OR 20 M A AR e P A P A5 I3 , 7 UL
JILET 24 40 O 7 A T A TR R U 27 4t Ak
AT PRSI SR, C1-3 1] LURE S i 25
i 25 UM T 4R AR ' (H2 X T 25 W) 32 34
Rl S A R, TCIETE AR IR AT o Luli 45
NG —Rhogr B B S PR ] 52 MR 5 C1-3 45, )
FUIARCHZE & e/ N AP C1-3 Hf 5k
S WUSCET e i, O 3 5 e R, i < 3|
HFEFAEAL /N U N WUSCET 2 AR it XSS g ik
A 1E 2 76 AR AE T £ 4i Ak 3 9 vz FH R v
BEo e E R B R AE T BB T 25 S5 s 5+
P2 A& )5, Al LAE i a7 AR S 25 W (R N
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(87341, IR B2 — IR RCR o i HL, e R
B BERS B A A AN 73 TR N AT A B T
RN T B A B

(EJE L B T 2540 0 B R BLIR, JF A R
AL RIS RARBIBE T o T HL, e RiE
By 2 B LR E IR, X I HER R AY 275 25 5
HBLERZE W TA IR K S5 TN R A,
G G AS REAR 4 B9 % FLEF e A R AT Rl 20 40
R OC T 62 UG R 2T A AL Al B BIF 5 R A 2
A RZBRT W28, 15 PR 9256 Y rT AT P e 2
P

4 INEERE

WG IR 53 WU 8 T AL FATE T 1T LUK I
fifp vl B oy T AR S A AR BT TPE B AR L AL 1
DL R S NBESS & IR B — RSPl HA
Sy Z UK NERESE TR B2 o P A
WU R ERAVRAE B, JSC B0 JEE PR A D03, R T LA A
2 NI 3R 2 PR B T A AR D ORI A T
Bto PET MU0 705, BoA Rt |
R RS X IR AL 2 Wk R s . ot
FIREI B A2y — R AT RE , 0T ELRETY B IR AT
FERIR SO o FURT, 205 B AR I A e PR
WG AT £7 24 A 2 ST Y 32 20 T B, BRI e PR L
2B T R AR A A9 KA MRE Bl 7 3 bl
8, HAb AR T BE 32 B R U2 Wl e Sbn AL 2
AR, A, BAl 1 2], ok 2 01 R T B
AR T AR A HEAL R 2 W P AT RE AR AR
T UGA AT RE RN T £ - 0 RUR A i A5 1) 5
Bro RKBEE T RBERN R AR, (145
PR AN E AR S0 R L R A 25 5 i
T B IFEFHEAL BEA T A 2 T B 2 R R )
ISR E A A
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[(# ZE] BE GIEROEREINEES(CNVs) BZXSHE M0, M T E.  FE IE3MIE
NREAS, 24 3 Qe O RARBRAR AR S REAS, 11 03 Bl K R SRR AR, SR IBUEE TR 2 DN, i 5 i X 5 %
fto FH A SRR ST Y G 6 1A P DL RSORG I 1 50) 00 [ K 2 S PR REIEAT B0niiE , 0 s v 1, DT B 48 K
ZH AR AT (BTCHRA T HCE 4 85 508 T 37CHRMAT 4 )8, 18] S 2 VRl 3 10 AR 1
Lo, R X 43 kN 15(£1)ng/pl [E S5 b RIS R b A = S0 AL BRI i [ R 2
F RN WSS R A 1 RIS — Bl S AREAS (1p36 30% ) o 2N [R) 2514 (BTCAAE T HCE 4 4 5 i &
T 3TCHAET 4 JH WIS S SRR 3 UC) Ab 3R A 1R X 275 il B RR E PR 45 SR 3 — B, 3 2 e a5 R 1 —
BOERWW RS H M EOR . IR S Qe A E DUEUE S MR S5 0l %275 fl Al il e e ffk
5 DU Y 2R | 28 22 58 9290 3 BEAT IAIE , T 7 1l P R 2 M 7R) 4 O PR RETEAFY B e P 5 6 2 114 i
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[RiA] 5 IEUE S MRS % DMEbRE

Preparation and calibration of the national reference for detection of

chromosome copy number variations

JIA Zheng, ZHANG Wenxin, LI Lili, SUN Nan, QU Shoufang*, HUANG Jie*

(Division of In Vitro Diagnostics for Non-Infectious Diseases, National Institutes for food and drug Control ,
Beijing, China, 100050)

[ABSTRACT] Objective To prepare and calibrate the national reference for chromosome copy
number variations (CNVs). Methods The national reference was prepared based on DNA extracted from 3
normal cases, 24 cases with aneuploidies, and 11 cases with microduplications or microdeletions. Moreover,
the accuracy of the national reference was verified by chromosomal copy number variations detection kits from
four manufacturers, and the stability and homogeneity under various conditions (storage at 37°C for 4 weeks;
377C for 4 weeks and 3 cycles of freeze-thaw at —20°C and 37C) were also evaluated. Results All the 43
cases with the concentration of 15 (+1) ng/pL in the national reference were accurately detected by the four
detection kits except for 1 case(1p36 30% ) not detected by one of the kits. Additionally, the national reference
treated with different conditions (storage at 37°C for 4 weeks; 37C for 4 weeks and 3 cycles of freeze-thaw
at —20C and 377C ) exhibited high stability and homogeneity, implying it is qualified to be a reference.
Conclusion  With the verification of multiple laboratories, the prepared national reference for chromosome
copy number variations meets the requirements for the detection of CNVs and is applicable for the evaluation
of performances of most domestic detection kits and quality control of clinical laboratories.

[KEY WORDS] Copy number variations (CNVs); National reference; Collaborative calibration
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#& U1 %4 2% 5 (copy number variations, CNVs)
FEAENFEHE 2 P ) Z AR, K 1000 bp 214K
7 bp JEE B ER i S R 2 2 AR
S, RERION YL R B ROKER B FEA
ARG LA EHERN R BT A
PEB I AN RS > L [ PAE S RS f o SE 5 K W
B R BRI

Bl 5 o F R R R ) R e e iR DL AR
SR A 7 A AR SE AL B AT, kTR BB
JE AV 24 38 2 AR 7% (fluorescence in situ hybridization ,
FISH) " | %¢ % & & PCR (realtime fluorescence
quantitative PCR, RTFQ PCR ) il £ # i % ¥ £ 1
(multiplex ligation - dependent probe amplification,
MLPA )" G A (RT3 4 51 73 4t (chromosomal mi-
croarray , CMA ) """ 1 =5 1 1= ] ¢ 5, R (Next gen-
eration sequencing technology , NGS)"""/4  #Rifij H
FTE G €8 P48 DUESAS S Al oy 5] P SRR Bk = 556
—INAT R RS % 5, AR == R R — 25 68
B HE AT G o A8 DSR2k RE VT ) B K 2
2 i, SRy AR SRR G P T A S B I R A 9 % i)
Pt Yy W EA ISP & =

1 #RERE

1.1 RS

HEABES5WH IR SR ek E . #85
Tl e 2 A B 42 R S 5 EB o 75 55 Yk AR fb 3R
15 By HME I B Ik U A0 A R FEAS . AR ST IR AR |
3R IEE AFEA, 24 e RIS HE AR
11 IR T AR
1.2 FEEH

72\ W] 1) DNA & HUR 7 & AxyPrep Mag
Tissue-Blood genomic DNA (gDNA) Kit( ¥k ) ;
Yo o A8 D1 B0 S A I R B (IR A5 4 Al o R
AW EE) 145 . 28180101Y , TRIIAE 2 1 B4
AIRAR (LTI A2 F)) HAE Yo ih$s D
BRI AR B (T AR a2 B k) L S
GMO016-P320180102, 470 M 748 % 2 4 = 97 # kA B
o w (LAR AR B A ] $ 4t 5 e pk 8 D B
S AR G, ATl R o 28 1k 3 vk ) ik
R2000180301 , A7 JH D1 ity 1R 5L 2 Wi B AR A R
A (LA ik € 4w 41 5 13/16/18/21/22/X7Y
Yo A A B A5 AR I R & (BR800 vk ) L it
51 201703, )M T Ak B AR ) R A AR 2

(LA W8 D 2| $fit
1.3 EEUA

BGISEQ-500 J [X I J7 4%, A 23 ] £ {3t ; Next-
Seq CN500 & Kl 7 4%, B 23 ] F1 C 23w $2 41t
GCS 3000Dx v.2 1 [ 1] 3 KL R 438 R 48, D 4
GiE7-1 58
1.4 ik
1.41  EZERZS%H %

Fi i DNA $2 UK &1 I B kAT 38 ke A 3
[KZH DNA B HEHL, P8 5 41 i B 2 i 2 DNA 5
IEH ANRZE 4] DNA #3517 3: 7 LLFlR 51521 5 1]
30% Wik R S S IS AR A BV 2445 31 43 A
AL WG EEHU L 2] DNA, 76 1% B 5 Wise e 1
Tk, K DNA BEAC B 58384 . {# 1] NanoDrop X 15
F| 1Y K 41 DNA Il %2 0D260/0D280 F1 OD260/
OD230 {ER A DNA A 2B R, Il B A e
JBZ HL UK 5 B % B PR 2H DNA (58 8P AT RGN . F
J5 {8 FH Qubit Fluorometer3.0 X % [K 240 DNA i —#
TR 2 i, SR K DNA FEARHG B2 15(£1)ng/pL.
K I NGS X4 DNA BEAHES 75256 5040F , K 40
GG DNA R T30, IF0 EAR%E
1.4.2 EZRZS% 5 EGRRIIE

3 M 4 GEME bR B A 77 1 G B R HE
DUESORG I X0 &, 4% BT & i 1 BH 5 A T 454
W E RS M rEhe .

1.4.3 EZRZ% e A58k

DNA FEA B L HE—20°CLL FA-7F , His kit
P UK KA R A . A T IRIEE R 2%
n FRRUE T BELIE N E X 2% 5, Hh — &
RS MIE T 31CHMI T 4 0 —EEEXS %
A CE T 37T 48, R 5= I B Rk 3 Ik
(FRR 4 K—K) o R A ARG R 55 D1 502
S A R S X P R S Sk TR,
VAN B K S % i e v, R BELIR =& [
RS2 5, TSR RAIE,

2 HFR

2.1 HEEZSFE I & LR

TE5> T AW 2 S 5 3 [N 41 DNA /Y32 BUE
HE— 2P W50k R 2 254 D RE A9 SO L b il A
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Table 1 Verification results of references by detection kits from four manufacturers
FEA G5 A B HLfi; CHf D Hifis
1-T2 25 Je ok =k 25 e ik = {k 25 Je o ik = {4k 25 g ok =1k
2-T3 BRCRURENSXIN 3 YR =R BECR SR NEX /N 3k =k
514 1 Al 1RO - 12’(?‘;" . =
4-T5 SRR N N GRS URINSXIN SRCE/ JURINSNN SRR SURUNEX N
5-T6 6 F Yk =k 65 Y AR = 1 65 Y ALk = 65 Y ik = f&
6-T7 (E=E  SERENSN N PR SERENSN N CREE R NS EE=E  SERINSNEN
7-T8 85 YLt fk = {k 85 YL ik = {Ak 85 YLt ik = {k 85 Yok =1k
8-T9 95 YL ok =k 9 Y Ak = Ik SYE R = 95 Y ik = &
0.110 105 o = 10 B30 6 = 1 4;23 ( di‘f)' R 10 B =
10-T11 115 Yk =1k 115 AR =1k [RIRER CRCER NS 115G @ik =1k
11-T12 1254k =1k 125 Qe 1R =1k 12 54k =1k 125 R ik =1k
12-T13 135 Y @ik =14 13 5 PO IR =1k 13 5 Y @R =1k SY AR =k
13-T14 1455 Y (o =k 145 Yo f = {4 145 e o il = 1k 145 Y @R =1k
14-T15 155 Qe ik =1k 155 Qe fk =1k 155 ik =1k 155 @k =1k
15-T16 165 Y (@ 1k =44 165 Y (0 14 = 14 165 Y A1k =44k 165 YL (@ 1k =14k
16-T17 17 5 Y @R =1k 175 4L o fk = f& 17 5 Y @R =1k 17 5 4 O fk =1k
17-T18 18 YOk =1k 185 A ik =1k 185 A fk =1k 185 Y4t fk = {k
18-T20 205 YL ik =1k 205 YAk =1k 205 Y ik =1k 20 5 g Ak =1k
19-T21 PARCR/CRRYNEY N 21 S AR =k YR = AR Y ik =1k
20122 22 5= 1 22 el I 2]2; i’(ﬁ{ﬁﬁ;) 22 5 o = 1
21-X0 X Yo fh s pd X YR iR X Qe ik p ik X Yo Ak
22-47, XXX X Yo ik =4k X et ik ={k X Yo ik =14k X Yo ik =1k
23-47,XXY XXY =k XXY =1k . 4q32§§2{ d; 12137 Mb) XXY =1k
24-47,XYY XYY = XYY =& XYY =& XYY =fk
25-Jacobsen 11923.3-g25(del, 14.0Mb) , Hq2ff;;i§ ; del 11923.3-g25(del , 14.1Mb) 11¢23.3-q25(del , 14.1Mb)

26-Cri du Chat

27-DiGeorge

28-PWS

29-Angleman

30-Smith-Magenis

31-Williams-Beuren

32-Wolf-Hirschhorn 4p16.3-p15.2(del, 26.0Mb )

33-1p36

5p15.33-p13.3(del,
33.2Mb)

22q11.21(del, 3.0Mb)

15q11.2-q13.1(del, 6.8Mb)

15q11.2-q13.1(del, 5.0Mb)

17p12-p11.2(del,5.0Mb)

7q11.23(del, 1.8M )

XXY;

1p36.33-p36.22(del ,

11.0Mb)

5p15.33-p13.3(del,

33.1Mb)

22q11.21(del,2.7Mb)

15q11.1-q13.1(del,

8.8Mb)

15q11.2-q13.1(del,

5.4Mb)

17p12-p11.2(del,
4.9Mb)

7q11.23(del, 1.5Mb)

4p16.3-p15.2(del,
26.0Mb)
XXY;

1p36.33-p36.22 (del ,

10.8Mb )

5p15.33-p13.3(del, 33.1Mb ) ;
17p13.3(dup,0.5 Mb)

22q11.21(del,2.5Mb) ;

15q11.2-q13.1(del,6.2Mb) 5

15q11.2-q13.1(del ,4.8Mb ) ;

17p12-p11.2(del, 4.4Mb)

7q11.23(del, 1.4Mb) ;
10q11.22(dup,0.7Mb) ;

4pl6.3-p15.2(del , 25.9Mb ) ;

XXY;
1p36.33-p36.22(del , 10.8Mb )

5p15.33-p13.3(del, 33.1Mb)

22q11.21(del,3.6Mb) ;
22q11.1-q12.1(del 11.3Mb) ;

15q11.2-q13.1(del, 5.8Mb)

15q11.2-q13.1(del, 5.3Mb)
17p12-p11.2(del,4.8Mb) ;
17p13.2-q12(del, 29.8Mb)
7q11.23(del, 1.4Mb) ;
11p11.12-q11(dup, 3.7Mb)
4p16.3-p15.2(del , 25.9Mb)

XXY;
1p36.33-p36.22(del,
10.7Mb)
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4q31.3-q35.2(del,
4q31.3-q35.2(del,37.7Mb) ;
signgs,  4931:3-9352(del3TAMbS):  4q31.3-35.2(del,38.1Mb); 8q233 q21%((due 210Mb;_ 37.9Mb);
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man30% (42%H5) (33%H%4) (36%iA) 9.6Mb) (38%iti &)
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Figure 2 Verification results of 30% Wolf-Hirschhorn syndrome by detection kits from four manufacturers
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x2 AELEEHXNSERTBE LRI

Table 2 Stability of references treated under various conditions

KM VAAIURE S5S%M KM 2RSS

frasmy 2B T S
1-T2 25k =k —3 —#
2-T3 KRS/ CRGRINSLIN —3 —3
3-T4 45 ek =k —3% —3
4-T5 SE Ytk =ik — —3
5-T6 65 Y ik =1k —3 —3
6-T7 PACE JERINSX N —3 —3
7-T8 85 et ik =k —3 —%
8-T9 95 Yk =1k — —
9-T10 105 Qe A ik = {4 —F —
10-T11 115 e i =k —F —
11-T12 125 Je i i = Ak —F —
12-T13 135 Je o i = {1k —F —3
13-T14 145 Qe o ik = {1k —F —F
14-T15 15 S ik =1k —3 —5
15-T16 16 5 tafh =1k —3 —3
16-T17 175 Je o ik =1k —3% —#
17-T18 185 e ik =1k —3 —#
18-T20 205 Je i ik =14k —3% —3
19-T21 21 S AR =K —3% —3
20-T22 22 5 Qe AR =R — —3
21-X0 X Yefafh ik —3 —3
22-47, XXX X Gk = {4 —3 —
23-47, XXY XXY =1k —F —%
24-47, XYY XYY =1k — —%
25-Jacobsen Zi &1 11¢23.3-q25(del , 14.1 Mb) — % —
26-Cri du Chat 54 1iF 5p15.33-p13.3(del , 33.1 Mb) —% —
27-DiGeorge £ A 1iF 22q11.21(del, 2.5 Mb) —3 —F
28-PWS £ & 1iF 15q11.2-q13.1(del ,6.2 Mb) —% —5
29-Angleman £ & HE 15q11.2-q13.1(del , 4.8 Mb) — —
30-Smith-Magenis Z¢ A1iF 17p12-p11.2(del 4.7 Mb) —3 —E
31-Williams-Beuren 545 fiF 7q11.23(del, 1.8 Mb) — —#
32-Wolf-Hirschhorn £ & 1iF 4p16.3-p15.2(del ,25.9 Mb) —3 —3
33-1p36 il Rk Zr 51 XXY =14 1p36.33-p36.22(del,, 11.0 Mb) —% —3

L , 4q31.3-q35.2(del,37.9 Mb) ;
34-8p23.1 AL AL 8(:)23.3-(;)21.3((1@,21.0 Mb) —H —H
35-DiGorge LA 5HIE 22q11.21(del, 2.9 Mb) — % —
36-Wolf-Hirschhorn £ &1 30% it & 4p16.3-p15.2(del ,25.9 Mb) (30%it% &) —% —
37-Jacobsen £ G- 1iE 30%itk & 1 11q23.3-q25(del , 14.1 Mb) (30%#34) — —%
38-PWS LA 30%4ik & 1A 15q11.2-q13.1(del ,6.2 Mb) (30%#74 ) —3 —
39-Angleman £ 5 fiE 30%ifx 75 & 15q11.2-q13.1(del , 4.8 Mb) (30%{i% &) —3 —F
” JEU XXY =K (30%i# 5 ) 5

40-1p36 BB EFR AR 30% AR ) 5 23 3622(del, 11.0 Mb) (30%0H4) —H A
41-TEHREAR RAGIF] 1M L f i gk ol R —3 —3
A2-TEHREAR R E] IM LAY sk ai# E A —3 —3
43-TEHREAR FAGIE] 1M L Bk ol R — —

IR 4 4= 22 35 Fr ¥ (array-based comparative genomic A4 A4 7 Bt im A T 2000 AL 7K M | B8 57 bR AL 1) 48—
hybridization, aCGH) M fF4 4 BA% 11 12 2 25 (sin- MER S SRR R,

gle nucleotide polymorphism array , SNP array ) £ K ZEE S SPER T 15 M 195 4 ik gk
G2 FEHARIE- 6o BT T A AR A G R R AR AR R T A R
PR 28 w7 DB RE I G RS2 i & 3800 1l R E AR 8 DL B A 3R 5K v 1 25 B TR
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IR Y R R B I3 00 LB 52

23 EFHh EIH B 4 FZR4a T OWFES

[(# E] BH SRR =W A Hms 600G R AT 2R 8, I b B i R 5 57
JE5E 1t PCR 2 Fl S ARSI bk I . Faik WER AL st LB B B 864 i) /1 H 0% 4% B LA I IR
5B IR AN KT 7 12658 i PCR AN H B FAm A , AT AR RS WbR i T 8 H LI R T 27
FEal, U2 Mz =2 Wi IR R M. SR IR ZH SRR FMIOLE & PCR LK E L
W B H R 19 Y b DX 275 AR IS AR AR, Jb O LEE R B g2 0 & H g B LA L (41.6%~45.2% )
L3 (36.4%~42.9% ) Wi tth Ay £, 2 WG 1 2 o F R AKETT (5 H03-9 H0y) B E H % LRI =8N
BE(77.5%~89.3%) . 2 FhIZE0 212 W7 7 VA B, BRI RATE AR WA o) 75 7 26 4 T B 5% B PR RE AR 2 5y
UL (=5.086, P=0.024) . LA RIZ WA AR, 4 5 5 55 F Ot 2 &t PCR 2B E H %1 R 80 53 514
27.1% M1 51.5% , F5 5 53 54 79.0% 1 59.0% ; AT /2 I RIS bR 1Y) 458 1 8 L rh , 4 b 55 37 sk o e
it PCR KGR BHME 93 193 1] (42.1%) . G5 GRS WO SC 5 2= 32 W0 B H W8 7R 11 R T T 2 8
TEARML. AR RIS W A bR e, A 35 3212 Wi i H g RSO AIG R 57 8 5, 2065 1 PCR RAUE 40 7 A 57
FER o LI AN i & BT 22 lfe R AN SHL TR 451

(K] A HZLE =W WATRSR S IR RFE; 5962 & PCR

Comparative study on clinical epidemiological characteristics and diagnostic

methods of pertussis

LI Yue, YUAN Lin, WANG Qing, GAO Wei, SHI Wei, MENG Qinghong, YU Dan, YAO Kaihu*
(National Center for Children ’ s Health/Beijing Children > s Hospital, Capital Medical University/Beijing
Pediatric Research Institute/National Clinical Research Center for Respiratory Diseases/Key Laboratory of
Major Diseases in Children, Ministry of Education/Beijing Key Laboratory of Pediatric Respiratory Infection
Diseases, Beijing, China, 100045)

[ABSTRACT] Objective To analyze the clinical epidemiological characteristics of clinical and
laboratory diagnosis of pertussis cases, and to compare the application value of two kinds of pathogen
detection methods: bacterial culture and quantitative real-time PCR. (RT-qPCR). Methods The clinical
information of 864 children with pertussis in Beijing Children’s Hospital was collected. The nasopharyngeal
swab specimens were detected by bacterial culture and RT-qPCR. The clinical epidemiological characteristics
of pertussis under different diagnostic criteria and two laboratory diagnoses were analyzed. — Results The
regional, seasonal and age distributions of pertussis cases diagnosed by laboratory diagnosis and bacterial
culture and RT-qPCR were similar. The children with whooping cough in Beijing Children’s Hospital are
mainly in Hebei (41.6% ~45.2% ) and Beijing (36.4% ~42.9% ). The diagnosed cases are concentrated in

A2 B B RAF A REAE(81701565)
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summer and autumn (May -September) , and the baby is the main population of whooping cough (77.5% ~
89.3% ). Compared to the two laboratory diagnostic methods, the typical clinical symptom “inhalation echo” is
more common in the bacterial culture positive sample group (x’=5.086, P=0.024). Based on clinical
diagnosis, the sensitivity of bacterial culture and RT-qPCR for the diagnosis of whooping cough was 27.1%
and 51.5%, and the specificity was 79.0% and 59.0% respectively. Among 458 children who did not meet the
clinical diagnostic criteria, 193 (42.1% ) were positive by bacterial culture or RT - gPCR. Conclusion
Clinical diagnostic criteria and laboratory diagnostic criteria of pertussis revealed the similar epidemiological

characteristics. Bacterial culture has a high specificity and low sensitivity , but RT-qPCR has a high sensitivity

and low specificity. Laboratory detection can find more atypical pertussis cases.
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Establishment and application of an antibiotics - resistance gene detection chip

for common pathogenic bacteria

GUO Jianlian, XIAO Binlong, LIU Huina, JIANG Xianhai, XU Zhongyu*
(Clinical Laboratory, The 909th Hospital, Zhangzhou, Fujian, China, 363000)

[ABSTRACT] Objective To evaluate the role of a developed gene chip technique in the detection of
drug resistance genes in 6 common pathogenic bacteria, in order to quickly and efficiently monitor the
resistance of related bacteria. Methods The gram positive bacteria isolated from clinical (41 strains of
Staphylococcus aureus, 33 strains of Enterococcus) and Gram-negative bacteria (57 strains of Escherichia coli,
39 strains of Klebsiella pneumoniae, 32 strains of Acinetobacter Baumannii, 35 strains of Pseudomonas
aeruginosa) , were collected for the drug sensitivity test through microbial identification and drug sensitivity test
system. At the same time, the drug resistance gene chip was prepared, then the strains are amplificated by
multiple PCR and hybridization with the chip. The coincidence rate was compared between the drug sensitivity
test and the chip. Results The positive rate of resistance gene and drug sensitivity test are consistent among
beta-lactam, cephalosporin macrolide-lynkamide streptogramin, tetracycline, chloramphenicol, trimethoprim,
sulfonamides, quinolones and aminoglycoside for 6 kinds of the bacteria. The total coincidence rate in 93% ~
100% . Penicillin resistant gene blaZ was only detected from Klebsiella pneumoniae. In addition, no
carbapenems resistant genes were detected in Escherichia coli. The positive rate of the resistance gene of

glycopeptides for Escherichia coli, Klebsiella pneumoniae and Acinetobacter Baumannii was the same as that of
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the drug sensitivity test, but the positive rate of the antibiotic resistance gene of Staphylococcus aureus,

Enterococcus and Pseudomonas aeruginosa was different from that of the drug sensitivity test.

Conclusion

The developed chips can detect 8 kinds of antibiotic resistance genes of 6 common pathogens, but penicillins

resistance gene blaZ may apply to Klebsiella pneumoniae in chip design. Carbapenems resistant genes may not

be suitable for Escherichia coli in the chip design. The chip needs further improvement.
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Table 1  Sequences for primers and probes of drug-resistant genes
FE A 519 2348
cmy2-F: TCCACCCGGTTATGCGAGAG
cmy2 cmy2-P: GTCGACATGGCGCATCAGCT
cmy2-R: ATTCGGGCCGTCAGTTTGTA
ges-F: ATCGGCTTTACTCACGACCT
ges ) ges-P: GATCAGCCTTGTGCAGCGAC
ges-R: CGCCCATTCTGGCTAACGI'G
kpc-F: TGCCCGTCGATTTCTGTCGT
kpc kpe-P: GTCGCCGTACACTGCGCGTG
kpc-R: CTGTGACCCGCAATCCTCC
tem-F: CGGTTCGCCTTCATTCCTCTT
tem tem-P: ATCGATCAAGCAAATACAGACAT
tem-R: TCTGAGAGGCCCATATCTGACCG
ctxm-NG-1-F: GAGGGCGTCAGGGCTTTGT
ctxm-NG-1 ctxm-NG-1-P: GCGGCGCATCTCGTGCGTT
ctxm-NG-1-R: GGCATTAGTCTCGCCCGTG
ctxm-NG-2-F: AGTGCACGGACCGTCAA
ctxm-NG-2 ctxm-NG-2-P: CTCCCGCATATAAGGCCGAC
ctxm-NG-2-R: ATTACGTGGTTGGTCGCAT
ctxm-1-F: AGTGGACGGTATCACTGCGT
ctxm-1 ctxm-1-P: CAGTCGGTCGTTGGTCGCTT
ctxm-1-R: GTCGCCGTTG"CTATCCCACC
OXA 1-F: TTACTACAACGGCGCCGATG
OXAl OXA 1-P: TGACGGATACATAAGAGGATAC
OXA 1-R: CGTCACCTGATTTCCCAATC
OXA 10-F: AAGGTTCTGTCCCGAACGCG
OXAI0 OXA10-P: GACTCCTCCGATTCAGTAATTG
OXA10-R: GAATCACCACTAGTTTAACCGTGGA
oxa5-F: ACTAATGGCAGGGCACAGCC
OXA5 OXA5-P: CACCGAATACTTAGACTACGAAG
oxa 5-R: TATCCCCACCAAACCCCCAA
mecA-F: AAACTAATCCAGCATAATCTATAA
mecA mecA-P: ATTACGAGTTCTATCGAGAGGTTGAT
mecA-R: GCATCACATAATGAGATAACGG
SHV-F: GGTCAGGCTGAATAGAAI'GAG
SHV SHV-P: GCCCGTCCATTATGCGGCAT
SHV-R: CGCGGATTGCTTGATTCTG
blaZ-F: CACGATCTAAAGAAACTAGAGGA
blaZ blaZ-P: GTCGTTTGCCTAACAGATTAAATAAAGTT
blaZ-R: TGTACTTTGGTAACACCTCGT
. aac3iia-F: GTCGGGACGACTCACCCACT .
aac3iia B aac3iia-P: GGTCGTCTTGCCTCGCG
aac3iia-R: GCTGGTACGAGAGTTAGTCG
. aac6ia-F: CACAACCTTGTTTTCGGTCGCTT .
aac6ia . aac6ia-P: CCGTCCATACCGTTAAGCGGA
aac6ia-R: TCATGGTTTTTGTTTACCATGGTC
. aac6ib-F: AAGCCATCGGATCCAAAGCC .
aac6ib . aac6ib-P: TAGATCCTTGTAAGAGCGGACC
aac6ib-R: ATGCCGTGTCGTCTCAAGTG
. aac6ie-F: GCACTTGGGAGAATGATAGT .
aacbie . aac6ie-P: GCACAAGATCAATTAGAGCACCCG
aac6ie-R: GCACCACTACATTAACCCTAAC
ant(6)-1-F: GCACGGAGATGATGGAATATTTT
ant (6)-1 ant(6)-1-P: TCGTCGGCGTCCTAGTCATA
ant(6)-1-R: AAAGTATTCCCTCACAATCACTC
. aad9ib-F: TTGGTTTCAGCGTAAAATGTGGGT .
aad9ib . aad9ib-P: TCAGTATATGACCTAACATTCCA
aad9ib-R: CTATCAAGTGTCGTAACAGATCAC
aadd-F: ATCGTTGTCAGAGGACCACGA
aadd aadd-P: TATTGCAGCACGCGTTGCCT
aadd-R: AAGTATGACAGCACATACTG
. aph3ia-F: CGTCGATATGATCGGCAGAT .
aph3ia . aph3ia-P: TATGACGCATGCGCTATTTGCTGTG
aph3ia-R: CAACACCGTTTTACATTGTCGA
o aph3iiia-F: GCGCCTTAGCGACATTGATGT
aph3iiia aph3iiia-P: CCGGCATCTGCATTCGCAAA
aph3iiia-R: TTCGATACCCTATGTCCCCGC
. ph6id-F: TTCTGCGAATTGACCGGGAG .
aphoid . aph6id-P: GTCCAGCTGCATCGCGCTGC
ph6id-R : GGGCCCGGACTAGCAGTA
ermA-F: TCGTTGAGAAGGGATTTGCG
ermA ermA-P: TGTCGAAGCACGTTTCGCTT
ermA-R: TCAAATACAGATCGTACCTATGGC
ermB-F: TCTTCACCATTATAGCACCAAA
ermB ermB-P: GGCAAGAGTAGCCTTCGTGTTCGA
ermB-R: ATAGAGCTCATCGCTGAGCG
ermC-F: AGTGGTAATTCGTTACTAGC
ermC ermC-P: TATTAGCTTATCAAATCCCTT

lunb

ermC-R: CTGAATATTGTTTAAATCGCATAT
lunb-F: ACAACAAGAATATATTGCATAAGTT
lunb-R: AACTGAGCATGGGTCTTGCT

lunb-P: AGTCACTGACATCTAGCAATTAGACG
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msrA-F: TTGATACAGCTAATCATGGATGGGT
msrA msrA-P; AGCCTACATTAATCACTCAAGTGGA
msrA-R: TCATCCACCCTACATACTTCGG
vatB-F; ATTGTTGTCAGATAGCAAAGGA
vatB vatB-P: GAAATCATCTTGGCGGATAGGA
vatB-R: CAATGGATGCTCTCCAGAAC
tetA-F: CGTGCGAGATGCGCTTCAT
tetA tetA-P; CCGCAAACGGCCCGAGTGAT
tetA-R : GGACAGACAGAGTAGAGCGG
tetB-F: TATTTTGGTGCGTGGTGAGG
tetB tetB-P: TGCGATTAGGTCGATTAGACCCACT
tetB-R: CCTCCTGACGTTGAGGGTGT
tetD-F;: GCCGTGCGCTTGTTATCTCC
tetD tetD-P; ATTCGAGTCCGTCGATTCGA
tetD-R : GACTGCCCGGCCAGAGAAAT
tetG-F: AACCGGGTCGTCGTTCTGC
tetG tetG-P; GCGACCAGGCGTTGCGTTGA
tetG-R : ATGCGCGCGACCAATCCAAT
tetK-F: TGGTTGTTTCTTGGTGGCTG
tetk tetk-P: TGTTCTACGGATGCGTATGGT
tetK-R: AAGCGTTTAAAACTAATAATCGCAT
tetL-F: CGATCTCATACTCTGATATGCT
tetL tetL-P: AGACGGTTAATCTTAAGGTT
tetL-R : TTGTGAATTAAGCGCGCCAA
tetM-F; CGACTTTTAGACGATCAGAGAAGG
tetM tetM-P: ACAGAGCGCACCAGATATCCA
tetM-R; CTGTGTACGCATCCTTTTGAGC
tetW-F: CCGCGGCCAATCGGATTTAT
tetW tetW-P: CCGGTTCCGATTGAAGGCAT
tetW-R : TTCTTACGGGAGAGCCGTGG
catAl-F;: TTCGCCCGCTGCATGAAGCT
catAl catAl-P; TAGCAGCAGCATTTGGCCGA
catAl-R; AGTGCCAGGTTTCATCCGTACAA
catA9-F: ATAGGTTGGCGGAAATTTTG
catA9 catA9-P; ACCTAATTGAATATAATTAGGCGT
catA9-R: CCTTGCATATGAACCATACC
catB3-F: CATTGGCTGCAGATCAGCCG
catB3 catB3-P: CGAATCAGCATTCCATGCCG
catB3-R: CCGGCTTTGTCATTCTCCATGG
cml-¢l-F: GTATGGCGGACGTCCCTGCT
cml-el cml-el-P; GCGCCCGTATGTTTCGCTTT
cml-el-R; GCTAGATGAGCCGATCAGCT
cml-e3-F: GCGGCACGAGCTTTGTC
cml-e3 cml-e3-P: AGACGCTCCGGCCTCAT
cml-e3-R : CTAGGCGCTATCTCGGGGT
vanA-F: ACGAATATACGAGCAAATCA
vanA vanA-P: ATTGCTATTGATGACCAAC
vanA-R; CCGGTTATCTTTAGAAAACAATT
vanD-F: GGCGCCTGTTAGCAGGAAATC
vanD vanD-P: GATGACCATCGAGACGGCCA
vanD-R: GGCCTGCTTCGATCATCGG
qnrA-F: ATGCTGCGCATGGCCAGTAT
qnrA qnrA-P: CGTCGGAAGTCGTTTCCGAT
qnrA-R: ACAAGTCGGAGGAGAAGTGG
dfrA1-F: CACATGGCTTTGGGTTGGCGA
dfrAl dfrA1-P; TTGTGAAACTATCACTAATGG
dfrA1-R: ACCCTTCCGCTGCGATGTCATT
dfrA5-F: GGCAGTGATGTGTTGCGTCG
dfrA5 dfrA5-P; TCCACACATACCCTGGTCCG
dfrA5-R; ATATCTCGCGGCCACCAACG
dfrA7-F: AGCAAATGAGCGTAACGT
dfrA7 dfrA7-P: TTAGCCTTTTTTCCAAATCTG
dfrA7-R: CATACGTGAAAGCTAGACATA
dfrA12-F; CGACATTTTCATCGTTGCGCT
dfrAl2 dfrA12-P: ATGAACTCGGAATCAGTAC
dfrA12-R : CGGTCACCCCGTAAGGTTGT
dfrA15-F; CCTCATGGGTAGCCAAAGCT
dfrAl5 dfrA15-P; CAACACTCATTGAAGTTCAATG
’ dfrA15-R: CTCTTTGCCAATGTTGGTAACATT
dfrA16-F; TGAGCTGCAIICGTCGAAAAG )
dfrAl6 dfrA16-P: ACCAGATATTCCATGGAGCG
dfrA16-R : CGGTCCAATACAAAGCCATGT
dfrA17-F; CGTCGTAACGTGTAGTGTCG
dfrAl7 dfrA17-P: TTGAAAATATTATTGATTTCTG
’ dfrA17-R: GACCTTCAACGGATACAGTAACG
dfrB2-F: TGAAAGCAACCGCTCCGC
dfrB2 dfrB2-P: AAGTAGCGATGAAGCCAACG

sull

dfrB2-R: TTCGACCTGCCCAAGGGC
sull-F: AGGACGTCGGGTATGTCGAG
sull-R: ATGCGAGGTGAAGCCGGCGT

sull-P: CGGCGTGGGCTACCTGAACG




- 272 - NTEWEIRITE 20194E7 A %5114 4548 T Mol Diagn Ther, July 2019, Vol. 11 No. 4
F2 EEKRSH#FER
Table 2 Gene chip dot pattern
1-3 4-6 7-9 10-12 13-15 16-18
2 8¢ kpe 1 txm-NG-1 txm-NG-2
cmy. / e S ' e . ' em cixm-. - cixm-, -,
U gz (RIS (RERRKI i) COEREER) R ER)
) )
9 ctxm-1 OXAl OXA5 OXAIO mecA SHV
ChZsmt 253D ChM2Emt 253 p) G2 23p) G2 3eH)  CGFHEIEMAH)  CGAdem2ystm)
BlaZ aac3iia aacbia aac6ib aacbie ant (6)-1
3 (G BRI 2 (AR IEm 2y (EIRMET2emi 2y (BURWEE2emi ey (R 2Emi ey (UM 2Em 24
) ) ) FHH) ) )
d9ib dd h3i h3iii h6id ermA
aad9i aa aph3ia aph3iiia apho6i T
4 (EIRWETEEm Y (EOREETRM Y (EURRT IS 2 (EBRRETT a2y (SRR et 2l (#ﬁﬁ%ﬁﬁm
) ) FHA) ) ) BRI
ifif 245 3 1A )
ermB ermC lunb msrA vatB reth
5 (RIFNER-BE RN ER-MOoTEE ORI AER-MOoTBE  CORPRNER-MomlBE (PR YRR o Bt (@%;*m%
Me-HEPHTE Z W) M- PHTR R R Me-#EPHT R 258 Me-HEPHIE RS2 Me-REHE RIS %;j'
Miif 245 3£ i 25 55 ) Tiif 245 5E 9 Miif 245 5E R i 25 55 )
6 tetB tetD tetG tetk tetL tetM
(DURRFIEMI ) (PUARFIEMI ) (AR AR ) (AR AH ) (R FEMAE) (AR FZEm 2 )
; tetW catAl catA9 catB3 cml-el cml-e3
(MU FREmZH)  (FAHEREMAR)  (AHEREMAN) (FEREMAN) (FHEEEMAH)  (FERELEmLH)
A D gnrA dfrAl dfrA5 dfrA7
van, van.

8 (MR 2y (H R RE RIS (R IE RG2S (T he P i 2
CERRZEMmT 25 LK) CBERRZS Mt 25 B 1) L) 2R 2R )
dfrA12 dfrAl5 dfrAl6 dfrAl7 dfrB2 Sull
9 (WETREMBISE (PETEIEMBIAS (FACRREMBERS (FARREMBERSS (A RRE RIS (H e s e 2

i 245 3 PR it 255 ) it 25 5L ) [RESE 5D 23 ) it 255 5
10 25 X R 25 X R 25 X R 25 X R 25 X R e PO
40 MR )5 72°CHEM 10 min, BILKEM 54 1,47 R HER LSS

NGESE PS8
1.4.6 2 MPER

# PCR ;=¥ i A PCR 4" 4 {% b 95C A8 1 5
min, {3k B T 0CH VK I 5 min; B M 19 PCR
P 1 pL 59 pL 2SR ARG e =i A
Sl P D O Y Sl i e el K O A S
1 he BEEACTE A0 R AR FE = 0 TR A (1%
SSC,0.2% SDS) .1 B (0.2xSSC) FIPEH C(0.1x
SSC) H 4 ¥k % 1 min, & J5 7€ ddH.O H ¥k %
1 min, M ddH.O H1ECHSES 5 57 BIVE T 3kt 6 1
50 mL B0 W, 7E G R E O HLE L 2 000 1
min £5.0 3 min BT (R AR T 0 P2 0 2k
B). BTEMS R E TR S &, [ —
KA, 598 615 5 BE I 8] 2% 52 {5 5 2E K i

W 2428 5 ot i B R LS AL AT
73BT 4K GenePixProd.OF #E 17 K& 44 . 4%
6, 532 nm A4, 5% 5% L 100% Power Gain, 10 pm 43
PR GEAT I MR A5 5 5 1R AR B2 Y PMT
OGRS M, WS FI7E PMT550~PMT700,

2 R

£ PCR "3 FIE R A 258 (B i
6 g UL B0 TR T 24 B H 2 85 PCR ¥ 3 45 21
UL 1, P b 1 e A A ) 35 PRI A 75 5 3 RS 7
FERLAT S AR L, BRI 6 S JE A, L 2R
A% 7 P R 00 35 R 900 T 2 DL 3R 1 B PRES A
R LR B Al A SR UL IR 2, 43 A H T 24
FEAE LR 3, b & R W 25 B A blaz {UAE Ml
S v B PTG H1, 40 08 00 40 28 BR AT ) % A1 P L TR

2.1
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Figure 1 Multiple PCR results of 6 common pathogenic bacteria resistance genes
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Figure 2 Results of drug-resistant gene chip hybridization
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BRI OGT R B PN T - AR O I i - % BH B T 25 R 7
22.9%~71.9% 22 [] 3 X HH 401 WE RITigh e S i 245 8 7
12.1%~88.6% Z 1] ; X 7 B R FE i 25 . 7F 10.5% ~
92.7% 2 1] ; Xk T 85 25 5T 25 R 1 1.8%~85.4% 2

&), W55 4o
2.3 HPFIE A SO AT AR LR

R RN R R, 6 R AN B Y Sk A2 KRR
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S IE R e 25 OBEIR SIS A A 2R R R
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Table 3 The detection results of resistance genes in 6 common pathogenic bacteria
KRN s- )

EijRAEE 3 , N UTE2N W RN L B OHRE N T 5
) n SRS L S I MO 7S =2 31
Eyil P EE EE T e 2% ([T S S E$S

S
aac6ia ,aac6ib .
SHOAH tetA \tetD | tAl,  dfrAl dfrA12 .
i%ﬁéjﬁl 41 cmy2 .0XAl ,0OXA5 msrA e “ i i KKGH gnrA KK aac6ie .aph3ia,  ges
R tetG \tetK  catA9  dfrAl5 . dfrAl16 o
aph3iiia
2 tem ,OXAl A tetd 1efG dfrA12 3ii 6i
my< . N N TMA 12 N ¢ 5 b -y
ek 33 e tem ‘ tetK .tetM . catB3 vanD  gnrA KK aacsta, aacore kpe
OXA5.0XA10 msrA dfrAl5 \dfrAl6 aadd
tetW
" cmy2 . ctxm-NG-1 | tetA tetD | aac3iia
. A dfrA5 \dfrAl2 |

ji%%% 57 ctxm-NG-2 . e tetG \tetK . catAl a5 dfr vanA  gnrA RKGH aac6ia .aacbie, KKt

A PR msrA dfrAl5
OXAl ,OXA5 tetW aadd
txm-NG-1 A

it % . e e tetD tetG . catAl . dfrAl \dfrAI2 ant(6)-1,

. 39 ctxm-NG-2 ,0XAl | ermB | vanA gnrA  blaZ ges

EA B tetW catA9  dfrAl5 .dfrAl6 aadd .aph3ia

OXA5 lunb
m-NG-1 aac3iia .
cltxme-. -1

i = AN tetA \tetG . catB3 . dfrAl2 ., vanA . N ant (6 )-1,

.. 32 ctxm-NG-2 , ermC gqnrA - KK } ges

BT SHV tetk cml-el  dfrAl5 . dfrAl6 vanD aadd .aph3ia

aphb6id 9
LR - ctxm-NG-2 .OXAl .,  ermA tetB .tetG . o3 dfrA7 (dfrA17 . v A FAob aac6ib ,aacbie
D “mi-e. W1 nr. W1 es
P R OXAI0 ermC tetW ¢ sull R e ant (6 )-1 .aadd §
F4 oMERBREASINETAZR (2(%)]
Table 4 Resistance rate of 6 common pathogenic bacteria by bacterial susceptibility test [1n(%) ]
e . RIIBR- [UE2N A HAECRIE AR T HE AN HRE
BobEgm  oa ek MRS P I S S o
BEfc-4EBHTR R R X OMEERIE % i 2 ES HE EgS
SEEMAIRE 41 36(87.8) 29(70.7) 36(87.8) 37(90.2) 7(17.1) 2(4.9) 34(82.9) 38(92.7) 32(78) 35(85.4)
7824 33 29(87.9) 15(45.5) 27(81.8) 11(33.3) 4(12.1) 0(0) 19(57.6) 4(12.1) 27(81.8) 2(6.1)
KW 57 30(52.6) 22(38.6) 49(86)  30(52.6) 46(80.7) 2(3.5) 35(61.4) 6(10.5) 29(50.9) 1(1.8)

iR 7EHEMAE 39 16(41) 16(41) 36(92.3) 26(66.7) 20(51.3) 1(2.6) 28(71.8) 21(53.8) 9(23.1) 3(7.7)
U2 RENFFE 32 24(75) 23(71.9) 29(90.6) 26(81.3) 27(84.4) 1(3.1) 13(40.6) 18(56.3) 17(53.1) 15(46.9)
HISHEAIEE 35 30(85.7) 8(22.9) 32(91.4) 19(54.3) 31(88.6) 1(2.9) 12(34.3) 15(42.9) 6(17.1) 6(17.1)

x5 oMENBREERRFQNEMER n(%)]
Table 5 The positive rate of resistant genes in 6 common pathogenic bacteria by the gene chips [1n(%) ]
, » I 7N [ 5 7 7A UtE AR AR IE ” WETR HR AN E®
BUEERR o Nk - - A 7 A "
Tk e 5 oH T 2% EES R st & DS EE N = EES
SHEOAERE 41 36(87.8) 30(73.2) 38(92.7) 37(90.2) 8(19.5) 0(0) 35(85.4%) 0(0) 34(82.9) 35(85.4)
JaER % 33 31(93.9) 17(51.5) 28(84.8) 15(45.5)  6(182) 1(3.3) 19(57.6) 0(0)  27(81.8) 2(6.1)
PN 7R ] 57 34(59.6)  24(42.1) 50(87.7)  33(57.9)  46(80.7) 2(3.5) 35(61.4)  0(0)  30(52.6) 0(0%)

FRFEERAR 39 18(46.2) 19(48.7) 36(92.3) 27(69.2) 21(53.8) 1(2.6) 28(71.8) 21(53.8) 10(25.6) 4(10.3)

S ASFTE 32 27(844)  25(78.1) 29(90.6) 27(84.4) 27(84.4) 1(3.1) 13(40.6) 0(0)  18(56.3) 15(46.9)

SRR 35 32(91.4)  11(314)  32(91.4) 19(54.3)  31(88.6) 0(0) 12(34.3)  0(0)  8(229) 6(17.1)
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Fo oMENFFREAHFARSERASHRMNERZHEE (%)

Table 6 The total coincidence rate of bacterial susceptibility tests and gene chip detection data for 6 common

pathogenic bacteria (%)

b 2k T ﬁ%ﬁ@é—)ﬁﬁm&- Elff ’;?Lé tﬁ’%%‘f@%%ﬂ p—— @w HE %%ﬂ%ﬁ TR R

HEHR 2 ER N 8 TS [{EES E$S % ES

SWOFAERKE 1000 98.6 974 100.0 97.9 95.1 98.7% 0.0 97.3 100.0

7824 96.8 95.8 98.3 90.9 94.6 96.9 100.0 0.0 100.0 100.0
PN b | 95.4 975 99.1 96.6 100.0 100.0 100.0 0.0 98.8 0.0

it 5% 5 B AAT T 96.4 94.5 1000 98.5 98.3 100.0 100.0 100.0 97.9 97.6

B 2 AT FF I 94.6 96.4 100.0 983 100.0 100.0 100.0 0.0 98.0 100.0

il e Al P T 96.9 93.0 100.0  100.0 100.0 97.1 100.0 0.0 95.1 100.0
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YA 5 2 SR 45 R AR — 2, AT 5 T 90.9%
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715 551 G o o 14 28 SR 77 3 A L s RE — B
<5 V(O R A B TR B AT A o M Y R T 24 i )
PR 5 GO I A RATAE 2257 o TT75 B 3R 2R
2y BN blaZ {UAE i 9 70 F A B ARG R REAE i
TE B 5 O T A7 7 5 i 4 e, A5 43 S AT 1) T A 0
i & v B AE A, DA Tt A A 00 32% ik 24 256 ) 119
SR KR A 240 TR B A RS o TR
AR TE &P T £ T 501100 B DR RS R 512 i S A
LYK BT T R PR A > M a5 2R R, SR S5
TEAR L, B DRSS BRI R R e 5 1 82%
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AT ] FRFAGE I 10 Fof o JiE T A 13 Aol 24 5 DA A A6 I
SR A 3 I PCR BORA Y 1Y RAEE , Ul 9%
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ARBYBR AL o BT B SR 24 2 e R 3R A 1 PR
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GRS, B R S R A, HLSE5
AR 2 2~3 K, HE B BRI ] o oAb n] AU
YRS B ROR , AN 2 PCR FAR , fCPR R A
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HH I RURIG A | (E X 2 b B 1A A 2Rk Al & ™
&, 0 E AT E B = 405 i 24 3 R B8 A
JE, FLS 5 i FE BB A% Gl s S B RE
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(1% e 37 B FE A

B2 H UL AN B i 2 3 RS I TS R 1R S ST
R FE A Ul LR R 5 25 O R AR S
5 A A v M A A BRI . (H
HE PR R AR A T 2 A A7 7 e B b e it Ak
I R A i 245 35 PR [T A 5 SE PR o H A — 2L,
Bz AL B R H AR R A e K
B 453X BB 2 1) 240 9% H R KA HE ) Ry
H T8 2R R 5 IR R .

(F#%3027)
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miR-21 7£ 2% VPR $7 ox-LDL i S P i 4l R
NR i BOR e MY (i

FAR BEm FRA RKE

[(# ZE] BH % miR-21 £ 5% 5 F 7 9 &0 BIE% B2 I8 2 1 (ox-LDL) 175 5 19 A 7 Tk 9
F2 40 (HUVEC) R E M0 P B9 VE FH ML . Ak BERSMG 2B HUVEC 2 A0 R AL (R 7)) |
BEARIZH (LA 100 pmol/L ox-LDL /EH 24 h) JAY7 K5 & (L) 41 3897 - 5l i (M) 4URA YT - ) i (H)
20, HEy7-L M I H ZH 40012 100 wmol/L ox-LDL 7EFH 24 h J& , 4351 10,20 F1 40 mg/L 1Y 5 W 4
YEH 2 he MTT 3K A0 AL A A7 15 5, ELIS A SAG I 40 b 335 9% 1 48 3 A1 9 A F TNF-a IL-6 Fl NF-kB ()
8, RT-PCR &M 4 P miR-21 £l TLR4 mRNA {321k , Western blot £l TLR4 25 ({5815, WL ER
it 5 L PR S S0 A I miR-21 I TLR4 BYHI 7] & 2R o 5% Y miR-21 BRI A il 7744 7 miR-21 i ik Fl
flkZ238 1 HUVEC #% , M%% miR-21 X} HUVEC 4 AE [H T 43 Fll TLR4 223K 52 W ; [ R, 76 257 40 mg/L
BB AR I R AL L S 2 miR-21 P ) F 98 miR-21 223k % ¥ & 4 4/ A1 T HUVEC %
SER IR, &R SXMAAELL, B AT -L A AT -M 4 FIEYT -H 4140 B S A A
miR-21 ik B E R, T 40 V& W P TNF-o, IL-6 Fl NE-xkB 47 42k LA K 2 fifd b TLR4 mRNA 2 19 19
Tk W TR (P<0.05) s SETUA AR L 367 -L 41 R Y7 -M 4L RNA YT -H 4140 I 2l miR-21 3Rk 1%
Wi Tl , T TNF-o  IL-6 #1l NF-kB 4 & 5t DL}z TLR4 mRNA 25 [ HY R Bl AR, 22 3 A S i3 X
(P<0.05) . W% 2 45 5 P S 96 3IF 5% TLR4 J2: miR-21 B 7E MR KL . miR-21 3 F 3k F& Ik HUVEC
N A R F 43 W6 A TLRA W) 3k, I 2, W 3 HUVEC P 40 M1 A9 23 36 A1 TLR4 B9 635 5 N M
miR-21 F3k 5 7 33 5% 38 (A X HUVEC 284E Y IRHE . S50 20 H AT 4% ox-LDL 5% (1)
HUVEC RAE#F , HARE LS AT B85 I miR-21 $E [0 #0 ] TLR4 F3k7E K.

[Esim] BRI AWK N B 400 SREHi4); miR-21; TLR4

The role of miR-21 in the protective effect of astragaloside on ox-LDL-induced

endothelial cell inflammatory injury
CHANG Fangyuan*, FENG Zerui, XU Yingchun, ZHANG Qiuxia
(Department I of cardiology, the second people, hospital of liaocheng, Shandong, China, 252600)

[ABSTRACT] Objective To investigate the role and mechanism of miR-21 in the inflammatory
injury of human umbilical vein endothelial cells (HUVEC) induced by astragaloside - protected oxidized low
density lipoprotein (ox - LDL). Methods HUVEC cultured in vitro were divided into control group
(without intervention) , model group (treated with 100 wmol/L ox-LDL for 24 h) , treatment-low dose group
(L), treatment-medium dose group (M) and treatment-high dose group (H). The cells in the treatment group-L,
M and H were treated with 100 pmol/L ox-LDL for 24 h, and then added with 10, 20 and 40 mg/L of
astragaloside for 2 h. Cell viability was detected by MTT assay, the level of inflammatory related factors TNF-a,

IL-6 and NF-«kB in cell supernatant were measured by ELISA, the expression of intracellular miR-21 and

F AR B R 2017-2018 S5 B P B 25 ARHCE R X 3R B (2017-496)
VEBH4n o R B IRT H AR ERS W—FF, L &, B3R 252600
*BAEEH w7 B, E-mail : cfycfy1985@163.com
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TLR4 was detected by RT-PCR, the expression of TLR4 protein was tested by Western blot, and the targeting
relationship between microRNA-21 and TLR4 was checked by dual luciferase reporter gene assay. In addition,
HUVEC with over-and low-expression of miR-21 were constructed by transfecting mimic and inhibitor of miR-
21, and the effects of miR-21 on the secretion of inflammatory factors and the expression of TLR4 in HUVEC
were observed. At the same time, on the basis of 40 mg/L astragaloside treatment, the effects of down -
regulation of miR-21 expression by transfection inhibitor of miR-21 on inflammatory factors in HUVEC under
the action of astragaloside were observed. Results Compared with the control group, the cell survival rate
and the expression of miR-21 in the model group, treatment-L, treatment-M and treatment-H groups were
decreased significantly, while the level of TNF-a, IL-6 and NF-kB in cell supernatant and the expression of
TLR4 mRNA and protein in cells were increased significantly (P<0.05). Compared with the model group, the
cell viability and the expression of miR-21 were increased gradually, while the contents of TNF-a, IL-6 and
NF-kB and the expression of TLR4 mRNA and protein were decreased gradually in treatment-L group,
treatment-M group and treatment-H group (P<0.05). Dual luciferase reporter assays confirmed that TLR4 was
a potential target gene of miR-21. Overexpression of miR-21 reduced the secretion of inflammatory cytokines
and the expression of TLR4 in HUVEC. Conversely, it promoted the secretion of inflammatory cytokines and
the expression of TLR4 in HUVEC. Down - regulation of miR - 21 expression reversed the regulation of
Astragaloside on HUVEC inflammatory factors. Conclusion  Astragaloside can alleviate the inflammation

injury of HUVEC induced by ox-LDL, and its mechanism may be related to up-regulation of the expression of

TLR4 targeting by miR-21.

[KEY WORDS] Astragaloside IV ; Human umbilical vein endothelial cells; Inflammatory injury ;

miR-21; TLR4

A ARG 2% BE IR £ 1 (oxidized low density li-
poprotein, ox-LDL ) J& — i 4 [ Hy B #5407 &, &
VNSN]SR = R R v [N oS B ] B
Tk VR PN B 20 L S 5 S A MU T RN AR E S
07 S5 P B o B DI RE R AT, 77 1 3B PN B A A
7T LA P 1 200 B4 s 2 20 Ik ks A A A 2 A 1 463 3
W, PG, Jnfar P4 i 48 P B f 52 A0 35 R AE TE
DALV 20 45 4, — L Bl Dk oS R B Al AT 5 Y A
Ho B2 eym KM E 2 s, BA
PUEAL PR MBTLFEALSEAERT Y o AR, B
A ZE Bt 31 Ik ok B 8 A6 R FE ox-LDL JI7 5 259 1L
BN B 40 i 2% E 5105 b e Ok B 4 B AR 2R
Sl B B AR R VR FIALE DR A 58 2 BTeh . A DF
SE48 i, ox-LDL 75 5 1Y A 3 3h ik I B 41 i Hh 4]
RNA (microRNA , miR ) -21 & ik &A% ™, 1 2 1 F
HHUESE AT @ I U miR-21 FEak A .00 I 5 50w
AR LA AR R o TR, SR T AR WA B 22 R A S0
B, miR-21 5 RAEAH L A5 TLR4 3" UTR X B A7
TEE HAMY A RT S o f501 miR-21 7] A8 i 52
) ¥ 2 Toll #£ 5Z {& 4 (Toll-like receptor 4, TLR4)
TLR4 X 1E 1 E -7 ox-LDL 75 T 1 4 S 4
JfL A& E 0 A5 2ok A v R A AR AT, R, AR

538 13 14 H ox-LDL 755 1 A BF K P 12 248 32 (hu-
man umbilical vein endothelial cells, HUVEC) # 14
Y W2 B % F T Ik 4% ox-LDL 5515 % 1Y HU-
VEC ZAEH5 /2755 miR-21 £ 5C,

1 RS

1.1 FE2EGH

HEHEWET EgRREG R A RA A
DMEM 7 W5 7 4k G A I35 7 4 5 XU AR EE
1 T 26 [ Hyclone 23 1) 5 AL MEAR % FE IR 22 1
(ox-LDL) W ) JH IR A Wy R A PR 7] o WEm
#% (Methylthiazolyldiphenyl - tetrazolium bromide,
MTT) {7 T 5% [ Sigma 24 ] 5 B Bt 1Ak 2000 1 T
& Invitrogen 23 F o miR-21 B4 . miR-21 11l
30 S HAR % BRI M A 8w o SRR —
9. £ ¥ (polyvinylidene fluoride , PVDF ) i 1) F~ 3 &
Millipore 23 7 , HT A Toll #2344 4.(toll-like receptor
-4, TLR4 ) B 55 [ P A& W T 3¢ [#] Santa Cruz 2 A,
BT B LB 1 (B-actin) B 5w BEHT AR I T b 5T
Fie R T 20 A= W BB BR A B, AR i S Ak g
10 B 2E BT A/ B 1gG B R I F 3€ [ Cell Signaling
Technology /A &l , pmirGLO ZX A4 Mg T PRI 17 £ i
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A Wy B AT R S F] |, Trizol 12k 71 11— s gk B iR
(Bicinchoninic acid, BCA ) & FH #3458 & 1 T I
38 = KA H AR 5E BT, b9 R FE I F- o (tu-
mor necrosis factor-o , TNF-a0) F1 F4 40 i 41 2 -6 (in-
terleukin-6, IL-6 ) #5322 50 92 W BfF 5510 52 ( enzyme
-linked immunosorbnent assay , ELISA )i 7| & It T
ALY TR RS Al #Z B F--xB (nuclear
factor-k B, NF-kB) ELISA 7] & Il F | ¥ XU 4=
WIRHE A BR A W] 5 % 2 w7 & T 22
Promega A\ A

1.2 RS SR Or e S

K H & 10% i 2R 1L 3% 1 100 U/mL 75 55 55 A
P DMEM [= 4 15 3% 3L 1 37°CH1 5% CO. 1) 41 i
P LRk N R i R R P P & = s /A
) HUVEC . K¢ XJ 804 K 1 1) HUVEC B AL 534
X R ZH (R 7)) (AL (100 wmol/L ox-LDL fE
FH 24 h) JBIT-EFIE (L) 4H 3677 -P & (M) 24
FNGIT - A (H) 4, HdhiGyr-LoM FH 420
JiL 5 /i A 100 wmol/L ox-LDL 1£ JH 24 h )5 , F-4
L 10,20 F140 mg /L B ERH HFEM 2 h, )5
1K % B4 K 1 ) HUVEC 43 W55 40 miR-NC
20 \miR-21 4] . anti-miR-NC £ fil anti-miR-21 41 , %
FHAE BT AR 2208 miR-21 #2480 4 B 4 %T i miR-NC .
miR-21 B4 \miR-21 #5514 HE anti-miR-NC
FT miR-21 #1177 2 R 5T 44 2000 156 B 45 20 B8 43
%% YL 28 miR-NC 4 . miR-21 41 ., anti-miR-NC £
il anti-miR-21 ZH 248 ffd b, %% 4% 48 h J5 L1 100
wmol/L ox-LDL £ F 24 h, W %< miR-21 i 5 ik af
ik 35 X} ox-LDL 5 7 ) HUVEC 4 4 i 15 1) 5%
M, 534, BB A IG5 41 (ox-LDL T HilJ5
25T 40 mg/L 19 2 1 U HEAE ) FG I +anti-miR-
21 4 (¥ 4% miR-21 #1457 J5 , 73 %1 LA ox-LDL #1
40 mg/L 1 8l H A , WL miR-21 ik & 5
X B AR FH R HUVEC 48 E N 1 520
1.3 MTT 4G HUVEC 7775 %

[f1) 5 7 R ox-LDL Ab FHEE TS A9 4% 2L 40 i
PERA S A A R 5 ny = AL A 5 g/IL
MTT ¥ 10 wL, 035 48 4 h J5 , inA
T 150 wL i MTT SR . R B bR AL
TE 490 nm % < A0 I 5 45 2H 40 Ot % B (optical
density , OD ) {H , 71535 4 41 40 MU (A7 15 R . AL
AR (%) =(5256FL OD-25 H$L OD )/ (X BE £L
OD-%% H4L OD)x100%

1.4 ELISA ¥4l HUVEC | & & 48 5 X 7
TNF-a . IL-6 fil NF-kB 75 &

B3 EE KRS HUVEC LAE 24 %% B 3/ 2
10 cm ARG FR AP, 4% B X B4 BETU4H VAR I7-L
4 JBIT-M 4 697 -H H W A BREE RS, SRR
T, AR MR VRS e B B, L
1 000 r/min #.0> 5 min, Y8 75 W, S B ELISA
& UL A5 B4 B I TNF-o \ IL-6 1 NF-kB
T,
1.5 Wik k-G WEEE LY (reverse transcription-
polymerase chain reaction, RT-PCR) £ {lll HUVEC
t miR-21 Fil TLR4 mRNA )23k

ffi FH Trizol {74l #1245 41 HUVEC &L RNA, Jf:
K FHHE AR 58 A1 43 OO BE TH A B RNA Y
o i B B SRR 6 U B 20 BROKE RNA I 5%
SEA L cDNA, PL cDNA AR i, i 4 b i A= T4
Yy TAREA R w4 0 miR-21 514 (i« 5'-GC-
GCGCTAGCTTATCAAGCTGATG-3', F i : 5 -
GTGCAGGCTCCGAGGT-3") . U6 5 #) ( L5 -
CTCGCTTCGGCAGCACA - 3", F ilf : 5' - AAC-
GCTTCACGAATTTGCGT-3") .B-actin 5| #) (_[-if7 .
5'-GGCGGCAACACCATGTACCCT-3", Filf:5'-
AGGGGCCGGACTCGTCATACT-3") Fil TLR4 5| )
( Fi% 5'-TGGATACGTTTCCTTATAAG-3', Fiif
5'-GAAATGGAGGCACCCCTTC-3") #47 PCR #”
8, PCR [ R 20 F : 94C 10 min, 94°C 15 s,
60C 155,727 30 s PEFF 35K, LA U6 Fl B-actin N
N Z, 2 %3k i} % HUVEC ' miR-21 F1 TLR4
mRNA B3Rk,
1.6 Western blot £ Jll HUVEC ' TLR4 & 1 1Y
ik

i A T TR UACEE 45 4L HUVEC, il A 4 g 24
il IR AR IS LA S o SR BCA XS 1
FE T, DA IR A 5 A DA o 3R R AT
KA 5 min, BUEPEE 1 LLEEAL 80 pg LA
2 b b B R A 3R N M T Y 6 I B UK (sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) #EALHATHIUK 325 . KSR,
Hi %% 2 PVDF I, 2 5% B G W b = 1R 92 IR 5 P
1.5 h &, 43 W L —$t (1:500) 4TI 1 2%, — 9
(1:2000)ZEEMBFE 1 h, HAL (electrochem-ilu-
minescence , ECL) 7% . 52 )5 , >R FH & I A% 53 #r
Quantity one AT K437 o
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1.7 5O K i iz 45 3 A 52 56 K ) miR -21 1
TLR4 4 7] 5 5

K Hl TargetScan A ¥ 2% 15 B “# 844 100 %
Fi , miR-21 5 TLR4 3'UTR 7% 7¢ H. #b 09 #% H B2
FE3, g T AESE miR-21 5 TLR4 2 75 77 76§ [f)
KFZ, AR AR R 68 A4
A (WT-TLR4 ) F1 %€ 28 #J (MUT-TLR4 ) /) TLR4
[ 3'-UTR ¢ ) % B 4 & 24K , 2 B BT A& 2000
Vi B 45 45 B 47 miR-NC+WT-TLR4 . miR-21 ( miR-
21 B4 %) ) +WT-TLR4 ., miR-NC+MUT-TLR4 .
miR-21+MUT-TLR4 %% 4% |, T 4f jd 4% 5% 46 v # M
K5 5% 48 h J5 WCAE A0 A, AR 91 2 ' 2R e A T 4K )
U6 HH 5 A5 T RS T 4% 4 40 i ) 9 O K Y S
PE o

1.8 Giit2=or

K% FH SPSS 22.0 4TS5 4001, A R L
(x+s) BN, 2 21 18] Ho Al 1 L R O 22 43
Mt , 4H. 8] 2 5 He 45 R F SNK-q , 19 20 7] B 452 R
SEREAR RS . LA P<0.05 N ZERA SRR X

2 R

2.1  BEEHH X HUVEC N A AE H 123 W4 HY 52 1)

XTI AR L, BB A 397 -L 4RI -M 4l
FAYTT -H 2 40 04 473 56 10 35 AR, T 9 i 1R 7
TNF-a . IL-6 1 NF-«B & &t it 2 755 (P<0.05) ; 545
BRI A EE IRY7-L 4 GRY7-M AU RYAYT-H 414 A7
TR L THE 1 TNF-a IL-6 F1 NF-kB & i 3%
AR (P<0.05) , H 2 e BEARAIME , WL 1.

R1 FEHEX HUVEC HREEF 5 i8I 220

Table 1  Effect of astragaloside IV on secretion of inflammatory factors in HUVEC

2R TR (%) TNF-a (pg/mL’ IL-6(pg/mL’ NF-kB (pg/mL)
popiiEz| 97.56+5.18 58.36+4.25 96.72+5.43 88.45+6.92
TR 55.84+3.35° 399.23+28.32" 558.38+32.06° 358.75+22.13"
RIT-L 4 68.12+4.26° 278.57+19.38" 369.75+20.18" 287.42+13.05"
RIT-M 4 75.49+6.13" 192.49+8.85" 231.46%15.25° 211.96+10.22"
RIT-HA 85.25+6.76" 103.65+4.26" 156.82+9.36" 126.68+8.86"
FIE 27.374 217.833 287.096 209.342
P1E 0.000 0.000 0.000 0.000

LXIIRAAIL, *P<0.05; HEABIAIAILE, *P<0.05,

2.2 WX HUVEC N miR-21 1 TLR4 23k
1) 5

S0 R AR HE R AL 2 R YT -L AL R -M 4
FIVAYT -H 2H 40 I P miR-21 3235 7K - 34 5 8 A1
1M TLR4 mRNA Fl & [ 19 & 35 7K 7 ¥ 8 2 T &
(P<0.05) ; GBI L I6Y7-L 4 397 -M 4LR0R
J7-H 4140l A miR-21 3238 7Kk 7K P KK
i THE 1 TLR4 mRNA Fl4E (28 1k K B4Rk
FEA(P<0.05) . W2 FIE 1,
2.3 miR-21 5 TLR4 #[a] 5 £ [ 50 1F

A {5 B B TargetScan il % #i , TLR4
3'UTR fE7EAERS 5 miR-21 H AW &5 G0 5, 45
W3, WHCREBM G RN LR RE R, 5
miR-NC+TLR4-WT 41 #f It , miR-21 i % ik miR-
21+TLR4-WT 41 41 g (1) 2% ' K il 36 P 3% PR AIG
(P<0.05) , ifii miR-NC+TLR4-MUT #H Fil miR-21+
TLR4-MUT 4 [8] () 5 SR BTG 1 22 S Lt 2#

&2 HEEFHEI HUVEC M miR-21 1 TLR4 R iX B S0
Table 2  Effect of astragaloside IV on the expression of
miR-21 and TLR4 in HUVEC

2131 miR-21 TLR4 mRNA  TLR4 &M
popiizEz| 1.00+0.08 0.98+0.06 0.18+0.02
iR 0.41%0.03° 3.86+0.15 0.70+0.05"

VBIF-L4 0.58+0.03°  2.67x0.11°  0.52+0.03®
WBIF-M4H 0.72+0.05°  1.92+0.09°  0.36+0.02*
WBIF-HA  0.85£0.06°  1.33+0.08" 0.22+0.02"

F1ii 55.248 376.329 171.457

P1E 0.000 0.000 0.000

E5XT R L, *P<0.05; SR A L, *P<0.05

X(P>0.05), WL 4.

2.4 miR-21 X} HUVEC W % 4 K 43 W il TLR4
ESINOEA

SR 4 AH FE , miR-NC 41 fl anti-miR-NC 4
41 A7 15 R 0B Y 28 E Rl F TNF-  IL-6 . NF-
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& B kB % i Il TLR4 mRNA 385K - 22 5 B L4 i
& &P SERE L (P>0.05) s (L2 , S5 BERALA H , miR-21 41
wa YW F ANBAE % T4 AT TNF-a IL-6 Fl NF-kB &
W LT TLR4 mRNA BB 14 #4235k 49 5 0 1
100 M - ——— — TLRI (P<0.05) , 1] anti-miR-21 £H 41 0 77 1% R T} = B 40
S — M N TNF-a.IL-6 Fl NF-«kB % i L }2 TLR4
mRNA K 19 R IA K- B 8 5 (P<0.05) o UL

60— 5 FE 2,
o - 25 F I miR-21 £ 4 HUVEC 44 T4 1

40 M. S ———— }-actin 21

. SRR LE , AYT AL IAYT +anti-miR-NC 411

B 1 Western blot 1l % & Xt TLR4 EAFRIXM M
Figure 1 The effect of astragaloside IV on the expression of

TLR4 protein was detected by Western blot

1RYT +anti-miR-21 ZH 20 M 5 0 2 T T A
TNF-a . IL-6 NF-«B 7 & fl TLR4 mRNA K 1 )3
AP EREAR (P<0.05) ; 567 AR EE , 1A Y7 +anti-
miR-21 41 41 I 7735 R & F#A% , 20 i N TNF-«

%3 TLR4 3’ UTR 5§ miR-21 & &L=
Table 3 Binding sites of TLR4 3’ UTR and miR-21

H H AN IR)F S 4 s
TLR4 5’....UUUUACGUCUUGCCUAUAAGCUA./.7 ' 666-673 of TLR4
miR-21 3'.....AGUUGUAGUCAGACUAUUCGAU....5' 3" UTR

R4 RVEAHUVEC KHXEMFEMLLE

Table 4 Comparison of luciferase activities in HUVEC

4151 PR BHEE
miR-NC+TLR4-WT 1.02+0.08
miR-21+TLR4-WT 0.38+0.04"
miR-NC+TLR4-MUT 0.97+0.06
miR-21+TLR4-MUT 0.99+0.07
F1E 68.700
P1E 0.000

5 miR-NC+TLR4-WT 4 A F., *P<0.05,

IL-6 .NF-«kB & 12 #1 TLR4 mRNA 7& F 932361 i
T E (P<0.05) ; T VA Y7 +anti-miR-NC £2H 5749740
TG B2 5 (P>0.05) . 455035 6 F1& 3.

3 it

) Ik s R R A S — b 12 2 E M I A
RIE S AFAE 5 sl ko RERE AL () 45 B B, ok
K 22 M E R 2R, ox-LDL i 11 #1455 NF-kB/TNF-«

T 1E AT R Y ARE R R T B A N B
() EE ZEHLH . ARWFFE LA ox-LDL #il 3 HUVEC
Je Kz A5 AR 58 4 56 7 TNF-a  IL-6 1 NF-kB
TREYEET R, H AR R, X R
ox-LDL {3755 HUVEC H B R SE# 15
BT URRB AT IV, B R AT
FER ST, A PR PSS R G T A 2 AR
Fo Qin %5 ™48, ¥ B B 1 W] 38 i 9/ 45 SDF-1/
CXCR4 A=Wyl 18 H- 9 =8 L B H [ A %58 B R
1 JIE (T RN R R A R R AR TR R K Y A
Bk RE ALV E T . SRS R B, R
FH A 5 A 100 1) Wnt/B-catenin 5 518 #%550 54 1 4
b S HUVEC 38 78 AN T 10 18 45 ol 35 4201k N 3%
P51 HUVEC $ii . You Z81WRFFEIESE , B
% 25 75 4 WA S 19 HUVEC 45 BoA 35 i 13
Ve, HAE HHLE] S 30 61 INK A5 53 502 2E 40
JL 1G5 98/ T O A A E K F TNF-o  IL-18
FIRAT K. LIRDFF R, B8 7E 05 9
ok ks A S R TS i A PN R A A T T ) B A A
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F&5 miR-21 X HUVEC W % 4E B F 23 i F0 TLR4 R i% B 520G
Table 5 Effect of miR-21 on inflammatory factor secretion and TLR4 expression in HUVEC

20 51 FW#E (%)  TNF-a(pg/mL)  IL-6(pg/mL)  NF-«kB(pg/mL) TLR4 mRNA TLR4 %M
AL 56.36%2.86 396.47+26.28 554.25230.12 352.39+23.08 1.02+0.09  0.62+0.04
miR-NC 2 55.72+3.02 387.52+28.15 529.46232.05 348.72+22.45 1.00£0.11  0.63+0.05
miR-21 £H 75.64:£5.25" 202.64+16.38°  317.73x18.32* 168.68£12.36° 0.62£0.04°  0.170.02"
anti-miR-NC 56.28+2.55 401.33+22.48 542.87+35.12 359.22+20.65 0.99£0.08  0.600.04
anti-miR-21 41 45.15%3.36" 536.25+30.36°  658.49+47.32* 488.65+31.18" 1.52+0.12°  0.830.06*
F1H 29.148 66.703 40.406 75.322 36.162 90.696
P 0.000 0.000 0.000 0.000 0.000 0.000
LHEERIRAIAEL , *P<0.05,

F 6 T miR-21 FixXTEE B EH BT HUVEC SR 4iE B F 5 ik B9 22 Mg

Table 6  Effect of down-regulation of miR-21 expression on secretion of inflammatory cytokines in HUVEC

stimulated by astragaloside

gl MIAFETG 2 (%) TNF-a(pg/mL) IL-6(pg/mL) NF-kB(pg/mL) TLR4 mRNA TLR4 &M
(ERIVES) 58.36+4.25 390.52+25.15  551.08+20.42  349.22+22.65 3.78+0.13 0.6420.05
BT 83.25+5.17° 105.48+5.06° 151.52+7.85° 122.48+9.05° 1.29+0.10°  0.380.03°
VAT +anti-miR-NC 4] 85.08+6.12* 102.65+5.48° 155.36£6.95  130.45+11.02° 1.31+0.12°  0.34+0.03"
VYT +anti-miR-21 2H 67.46+3.22" 223.16+11.32"  288.76+13.12"  261.35+18.96"  1.81+0.15"  0.46+0.03"
F1{H 21.373 270.129 367.463 133.361 261.798 40.846
Pfa 0.000 0.000 0.000 0.000 0.000 0.000
SR ARLE, *P<0.05; SRy AL, "P<0.05,
R 2B
%
B & @?
N %G\% x\,& Q~% Q_ﬂz {\’6\ \\’
N v S Q& DN %
SEFY S AN N sx SR ”
kDa Q‘b ¥ & & S kDa Q\% { K\{ K\{
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100 sy - - TR 00 o - — TLR4
80 - gy |-
60 .- 60
50 - 50 | -
S S A . ocoin . WD A s — (-actin
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2 Western blot & ill miR-21 %} TLR4 & B & A KM
Figure 2 The effect of miR-21 on the expression of TLR4
protein was detected by Western blot

B 3  Western blot #ill T miR-21 M EHEREFRIH T
TLR4 & B R K200
Figure 3 Down-regulation of miR-21 on the expression of

TLR4 protein stimulated was detected by Western blot
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FIFE R . ABFZELL 10,20 F1 40 mg/L Y B 16 4
Y& FH HUVEC J& % ¥ , ox-LDL % 5 1) HUVEC 4
iE P40 15 B 3 ol . IR RS K AR A 3
f) B B Y B R4 ox-LDL FIF S48 7 Bz 40 i
RAEW I ZE AL . &5 R, B A T ek
¥ ox-LDL % S ) HUVEC RIEHi1i

TLR4 J& Toll H£ A2 ARG il 51 , vl 3d i 5~
Ui NF-kB S Sk K16 RE 5 509 S g vh & #57 2E
HEAEH ", Tian S8 UHFSE DL SRRSO 0
5% BJAIE 52 TLR4 7F ox-LDL 55 HUVEC 48 i #1145
R R EEBEZENEIHIER . Tang % W HF5E 48
1, ox-LDL A] J&fik miR-21 ik, B S MM T, 5
N FE BRI K AR A 5 11 miR-21 5 3k AT I
Bk ox-LDL 75 5 1Y Y B A #3405 . Ma 55>k 81,
TENG Z B 510 HUVEC &4E W, miR-21 #L i)
PIHl TLR4 ik o X #LHF 57 1 /R miR-21 Fl TLR4
TE F B K P 2 4 M 58 5 it 4 2o 7 v R 45 E AR
FH o ASHFSE3E 1k TargetScan {24 15 F1 XL 56 S 2
T4 45 L R 92 B0 31F S TLR4 S miR-21 Ff) 7 7 #0 it
Ko R 7 — D80T 8 17 2035 ox-LDL 5 &
1) HUVEC RAES 3 19 3 F Bl , A WF 58 ik — 2046
D B, v FP Y T 5 o B S P R 1K ox-LDL 175
0 TLR4 £ 3K , JF 7+ miR-21 £k, X 5 Yu
SRR ) R AT AL R miR-21 kR
O LA 5975 1) I A AR R I AL AR Ay — B, )
Ah ARBFSE T P miR-21 36 3k A 3 5% # 1E F  0
HUVEC R E 0t iy R E o 45 R 8o, 1
P8 miR-21 #1410 i) TLR4 3R 35 42 ¥ 1 WP 0l 5%
ox-LDL i $ HUVEC 4 4iE 151473 114 B 2L .

g5 L rad B R H Al PR 4% miR-21 #0 [e)
M) TLR4 3k %% ox-LDL i 5 ) HUVEC % i
Witi. AT AN K 48 7 T 5 s
HUVEC R AE 5 43 B 38 43 DL, 5 30 TAER B4
I B SEAT B E , DL R R B B0 o A B
TR 3R T SR AT 9 S I AR
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miR - 548c¢- 3p 1 i P45 TRIMS59 &3k % 98 4n i 1%
5 AR 2L 1550

FE' BET

[(# Z] BB HF5 miR-548c-3p XF JH 240 M3 58 5% R 22 09 52 e F0V A 16 43 5 BIL A -
3%  qRT-PCR &1 TRIM59 mRNA il miR-548c-3p [ # ik , Western blot £ ] TRIMS59 , 3 55 #H 3¢ 2 1
CyclinD1 1 p21, Ko il # 12 2840 52 85 14 MMP2 Al MMPO 1 ¢35 K F- , MTT &30 5E HepG2 44 M B 58 15 1
Transwell 55 35 6 I 40 i 3 7% FE 22 68 7, WG Z W4 15 R SE 85 1iF miR-548¢-3p 5 TRIMS9 [ i 45 ¢
. SR 5I1EW M L2 AH L, 75 98 41 HepG2 . SMMC-7721 F1 BEL-7402 41 "' TRIM59 119
mRNA FIE [ 7235 8 2 % TH 5 (P<0.05) , miR-548¢-3p 1) 783k 7 | 1] 5 3 B A% (P<0.05) 5 33 7234 miR-
548¢-3p il TRIM59 3 ik 34 AT §1ll il HepG2 40 i3 58 3B 7 AR 28 s SUPEOL R R & R 5 kW,
miR-548¢-3p H [ £ 8 #2 TRIMB59 i 2% 34 5 1 635 TRIMS9 ¥ 5% T 3 2% 35 miR-548¢-3p %f HepG2 41 i 14
B TR AR ZRAMEIER ., 451 miR-548c-3p i i 4 i) TRIMS9 L R4 h] HepG2 41 ifL i 14 4 1T 5%
FRZE , miR-548c-3p & I M AR 1R 7 L A5 .

[X&3/] I ; miR-548c-3p; TRIM59

miR - 548c - 3p inhibits cell proliferation, migration and invasion of

hepatocellular carcinoma HepG2 cells by targeting TRIMS9

Nian Shiyan', Feng Lei’*

(1. Intensive Care Unit, People’s Hospital of Yuxi City, Yuxi, Yunnan, China, 653100; 2. Department of
Laboratory, People’s Hospital of Yuxi City, Yuxi , Yunnan, China, 653100)

[ABSTRACT] Objective To investigate the efffect of miR-548c-3p on proliferation, migration and
invasion of hepatocellular carcinoma cells and the underlying mechanism. Methods gRT-PCR was used to
measure the expression levels of TRIM59 mRNA and miR-548c-3p. Western blot was applied to detect the
expression levels of TRIM59, proliferation-related proteins CyclinD1 and p21, as well as the migration and
invasion related proteins MMP2 and MMP9. MTT assay was carried out to detect the proliferation of HepG2
cells. Transwell assay was carried out to determine the migration and invasion ability of HepG2 cells. Dual-
luciferase reporter assay was implemented to verify the relationship between miR - 548c - 3p and TRIMS59.
Results Compared with human normal hepatocytes L0O2, the expression levels of TRIM59 mRNA and
protein were significantly increased in hepatocellular carcinoma cells HepG2, SMMC-7721 and BEL-7402 (P<
0.05), while the expression level of miR-548¢-3p was remarkably decreased (P<0.05). Overexpression of miR
-548c-3p and inhibition of TRIMS59 inhibits the proliferation, migration and invasion of HepG2 cells. The

results of dual - luciferase reporter assay showed that miR - 548c - 3p targeted and negatively regulated the
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expression of TRIMS59. Overexpression of TRIMS59 reversed the inhibitory effect of overexpression of

miR - 548c-3p on the proliferation, migration and invasion of HepG2 cells.

Conclusion miR - 548c¢ - 3p

inhibits the proliferation, migration and invasion of HepG2 cells by targeting TRIM59 gene, a potential

therapeutic target for hepatocellular carcinoma.
[KEY WORDS]

JHF 241 it Ji (a7 F% -8 , hepatocellular carcinoma,
HCC) &2 A LR 6 m i . e,
JHF 968 2 55 DU R UL e, 008 2R A7 i b 9 5
AR I AR A AR . AMEFFRAR (U
bR RS AE) R B QI Rl R 26367 ) FIIRTT
B BRYT SR AT Y H S AR A AR
SRART 5% o WFFE I K A= LR JR (1) 4 F HILH
R I 9 43 12 W A T 4 T B R, X I IR
VI EZ,

K BF 5T R W, miR-548¢-3p 7 FL AR 40
RN i e A ) R & = W R A |
Jf R IR U ok F 3K EL 1 miR-548¢-3p AT
il g 20 L R 1 A 2, SRR T, S
# H 59 (tripartite motif containing 59, TRIM59 ) 7£
SR ALEUS i R A LR e v ek B,
1 R IR 5 IR W 0 R AR A TS B I AE O A2
HE PR IR A0 ML P 1 B LT RS FHR 28 . TRIMSO 76
JI5% F s 2L R A4 i R G R A L e s R A
T LB TRIMS9 2 2kl 41 i 155 1t g 200 g f) 5
FERNR 28 | A1 e o U8 200 Bf 344 3 L 3 B I e B TR
BLRE FT o {H miR-548¢-3p 7 -9 41 i v i) 23k 1
X9 52 i , H 5 TRIMSO 78 988 H i e & H
A AN BAG . AR BRAAESE miR-548¢-3p 52 M fiT
I HepG2 4 1 3% 5% {2 28 FAE & 1 43 F HL ], LA
Lo TRIM59 7 AL o g 7R 8 L L0 A i 98 1 4
3R T R AT A B A

1 HESH®

1.1 MK

N9 40 o Bk HepG2 . SMMC-7721 . BEL-7402
FINIE ¥ PR LO2 1 [ 26 € ATCC; i 2 IfiL i
(fetal bovine serum, FBS) fil RPMI-1640 3% 77 3 114
A % [E Gibco 2 A 5 4= 1fiL & 1 & 11 (Bovine Serun
Albumin, BSA) | Ji 4 1 B Trypsin, — H Bk 37 WL
(Dimethyl sulfoxide , DMSO) I P % & % ( Thiazo-
lyl Blue Tetrazolium Bromide , MTT) Il FH 3¢ [ Sig-
ma-Aldrich 2\ 7] ; Transwell Aty H 3¢ [& Corning 2

Hepatocellular carcinoma; miR-548c-3p; TRIM59

] 3 BT TRIMS9 HL /4 . $T CyclinD1 Hi 44 . HT p21 Bt
Bt MMP-2 HL K 5T MMP-9 $i{& F1Ht GAPDH
PRI [ 95 Abcam A F] 5 514 . miR-548¢-3p 4
FUH (miR-548¢-3p) .miR-548¢-3p il 7 (anti-miR
-548¢c - 3p) . TRIM59 1 i & ik £k {& (pcDNA -
TRIM59) . TRIM59 T4 (si-TRIM59) %5 Z A4 il
FH 4% B8 (pcDNA . miR-NC . anti-miR-NC #il si-NC)
FeWUe N A i+ 1 g ) 0 5 B o 25 A BR A
) 5 W E 5 & 48 (Dual-Luciferase Reporter
Assay System) ) H € [ Promega 2\ T ; Lipo-
fectamine 2000 ¥4 44157 . Total RNA #2 B 57 & .
real-time PCR &7 & . 2 #% 5% 1077 & (RT-PCR) Iy
H 2 [E Invitrogen /A A 5 30T & A BRI
Real-time PCR 1§ H 3% [ Bio-Rad /A 7 ; BCA &
PR I R 6 I 1 VO L A B R B A A PR
Nl
1.2 ik
1.21  ZijeREsR

% 10% FBS 1% £ 8 K ) RPMI-1640 15
FE L5 55 PR 40 M0 HepG2 . SMMC-7721 . BEL-7402
FUNIE 40 M bk 102 4 ffd . 15 3% 25 - 7E 5%
CO. K FRAA H HE 37, R EE T /8 7E 37°C AR
V40 5 3% 2 R KO O g T kAR
R, BT IR 85
1.2.2  Hffik e

1 X8 £ A 1< 4 HepG2 i B 22 1x10° /4> 41 Jifd/
mL, R T 6 fLAR b, K5 57 40 i = R Eh 80%~
90% B #EAT 5 4% . JE FH JC I 7 OptiMEM %% 37 )
s T8 N o A R 45 21 B Bz B R R (A4 miR-548-3p
i 184 : miR-548¢-3p 41 F1 miR-NC 4 . TRIM59
121« si-NC 2H 1 si-TRIM59 2H . miR-548-3p 11 1
21 : anti-miR-548¢-3p 41 Fll anti-miR-NC £ .miR-548-
3p 1 TRIM59 [A] B 4+ & 3K 41 : miR-548-3p+pcDNA
2H Fl miR-548-3p+pcDNA-TRIM59 4H . AU it 2k 14
W), 2Z 5 B R R ) A5 R BRI oA R 45 A AR
BER R AT, S IR T 20 min , BHIR G R A B) 5
FE 4T 1) HepG2 41 M, B ZRIR 51, B F 37C 5%
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CO, 35 F: 4 55 3% 6 h, 4t . RPMI-1640 5% 4> 15 3¢
B Y A8 h WA A ML, R e OR L AT SR
1.2.3 Real-time PCR ¥zl mRNA i) ik

WA T T 40 B RN 45 20 JFF 9 40 M, AR 9 Total
RNA $2 Bat) £ i9 2R $2 A A S RNA L 7E-80TC
TARAE o SRJE LA RNA by B A $22 B8 2 5% 5% PCR
7 & B 54 L cDNA, DL cDNA Jy #5544 1
real-time PCR ¥ Ui B 45 3 47 s 7, 2 b B2 0
95 2 min;95°C 30 s.60C 45 s.72C 30 s, 35 ™M
£ ;72C 10 min, iz ] Bio-Rad PCR &4, 27 Jr
BT RAE HT
1.2.4  MTT S50 2 40 el i P

HepG2 4H 5% Y% 48 h & , W AE I BfY, Trypsin 74
AL N , 84 41 B MR BE & 1}10"/mL, 2x10°4~/FL
FERD T 96 LA, ARS8 535 A BIHERE TR 2 24 h
48 h.72 h #E47 MTT L5, B FL N A 20 uL MTT
W (5 mg/mL) , Ji 9% 4 h, 7 WS B S0, AR &
fLnA 150 wL DMSO, = i R 21 5 min, i br {0
5E ODuw nm MG (A)H
1.2.5 Transwell SZ30 I 40 fo 1 7% Fi= 28

IR S K 5 Y 5 Y 45 41 HepG2 41 fitd 555
Fr BEXTECAE I I IE, In A 1% BSA 1Y
JC Il 75 RPIM-1640 15 77 5 , i B8 4 i vk 5 o4 2.5%
10° /~/mL, 7E Transwell T JZ/N%E il A 500 pL
% 10%FBS 1 RPIM-1640 £ 72 34 h i % ¥ 1k
Y, EE/ANE PN 100 WL F B4 00 40 8,
ERE/NERATZ/NE Y, & T 37C 5% CO. %
FEF SR 24 b, MRS L B 2/NVE 40, vk
P TR 1 52 A B B A0 MG, &5 SR U (o, I TRl R 4%
T

1RZBSCI - H ATTC LT K5 373 1: 8 LU A9 F B
Matrigel , IT A I JZ2/NE ,37C 3 h 4+, DAF 4 3%
AR SL 8, BJ2/NVE A 100 wL 41, T2
A 500 pL 75 10%FBS (1) RPIM-1640 35 35 5L | 5% %
24 h, F T A L, 445 A SR g £ 11
1.2.6  WHOLE ML L5

W SE 1 YL 48 h (1) HepG2 i i, i1k, i B, LU
110" 20 /LI RD T 24 FLAH , k221555 24 1,
1200 i il B 3k B 80%~90% , 4% IR 1.2.2 4T 5%
Y B A8 4 A9 TRIMS f4 B 42 Y (WT-TRIMS59)
A1 745 71 (MUT-TRIMS9 ) W5 't 2 iR 75 254K 43
] 5 miR-NC 5§ miR -548¢c-3p 5% YL 5% 57 4 19

HepG2 4 fitd, 5% 4% 48 h, W5 20l , 300 k5 Qe s8R
FH 2L itk 92 wh =5 105 2R A 5 % 1) 48 B 20 min, 2.0
WA B3 ISR B , ROGAR N2 3=
B o DA SO RGNS R TR
K G E A B E
1.2.7 Western blot SZ56;

B 102 41 it F1 5% Y2 48 h J5 1 45 4 HepG2 4l
JHFH RIPA 24 fife i 24 fige | 8 75 il w5 44t e i 2 11 O
R e B o B SR T RE A HEAT T b BE R - 2R
TN s % e 45€ Jit L 9K (sodium dodecyl sulfate-poly-
acrylamide gel electrophoresis, SDS - PAGE) , #%
PVDF B, 5% B IR Wk = i B 2 b, ARG B 1)
— ¥, Bt TRIM59 B4 (1:1 000) $T CyclinD1 it
A (1:2 000) .t p21 P (1:1 500) . Ht MMP-2 $i
#A(1:1 500) . HTL MMP-9 $T44 (1:2 000) FlHT GAP-
DH /& (1:2 000) , ACHF & 14 % . PBST P i 2
W ARIE IMAR BN 40, ZWEIFHE 1 ho DL GAP-
DH AN Z I, st i K
1.3 Gile#abH

K SPSS 21.0 Ge it 8447 Bl 4 #r , i
B DL E bR 22 (R +5) 26 , 40 18] 9 L%
MSTAEAS ¢ K 50 F1EA PR R 223047 40 0T, LA P<0.05
REFAGIFE L

2 #R

2.1 miR-548c-3p Il TRIMS59 7 JIT-J 40 Jitd 1 1F &
JH- 240 B v Y Rk

SEALRE, 51 H AN Lo2 A0 H , 76 T 20
Jitl HepG2 . SMMC-7721 F1 BEL-7402 41 ' TRIM59
() mRNA FIfE (R A E A B E T &, 227 5
X (P<0.05) , miR-548c-3p 1) 3 ik | 14 &) % &
%, Z %A 51 2# 2 L (P<0.05), IWIE 1 filgk 1,
TRIM59 Fl miR-548¢-3p 7E 3 1~ -4 4 i Ak v 1) 5=
KAE O — B, J5 22 55 50 & #F HepG2 4f 1 33 17
5T o
2.2 miR-548¢-3p 12 F 3k AT i i HepG2 4 it
W5 T AR 2

5 miR-NC 414 I , miR-548c-3p 41 HepG2 4li
Jitd o /Y miR-548¢-3p ik i i % T (P<0.05) , 3
B AHSCEE 4 CyclinD1 235 B 3 F#IK (P<0.05) , p21
B2 TR (P<0.05) , 1 i E 48 h Fl 72 h BE5H 16 14 i
EER(P<0.05) , iF 2288 11 MMP-2 fil MMP-9
Feik & g FFEAR (P<0.05) , 1T 7 1= 28 40 i 5 1y
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L02 HepG2 SMMC-7721 BEL-7402

e iR

B 1 TRIM59 7 B 4 R #0 IE & P 4 A Hh Y R 5E
Figure 1 Expression levels of TRIMS59 in hepatocellular

TRIM59

carcinoma cell lines and normal liver cells

%1 miR-548¢-3p F1 TRIM59 7£ BT 425 40 A #0 IE & BT 48 Al v
MIRIE (+s,n=12)
Table 1 Expression levels of miR-548c-3p and TRIM59
in hepatocellular carcinoma cell lines and normal liver cells

(X+s,n=12)

il miR-548¢c-3p TRIM59 mRNA TRIM59 &

L02 1.01x0.09 0.98+0.09 0.19+0.02
HepG2 0.38+0.03" 3.02+0.29" 0.54+0.05"
SMMC-7721  0.51x0.05 2.78+0.27 0.63£0.06"
BEL-7402  0.46+0.04' 2.91+0.28° 0.58+0.06"
F1H 297.771 184.199 190.257
P1H 0.000 0.000 0.000

5Lo2 4l b, #P<0.05

2  miR-548c-3p I FIA XS AT HepG2 M5  ERBFEE

B9
R

A — 5 kD
P2l e S 15 Do

CyclinD1

MMPp-2 - M 74 kDa
MMPo R s 5D
GAPDH -- 36 kDa

B2 HE.IBEEEXEONRE
Figure 2 Expression of proteins related to proliferation,

migration and invasion

2T R (P<0.05) , W 2 F1 5k 2, Ui R34
miR-548c-3p A] LA | HepG2 41 ity #4 5 | 1T 7% il
(B
2.3 il TRIM59 235 vl il -9 HepG2 4 a3
B GRS FR 28 15 MR

5 si-NC 4 #f kb , si-TRIM59 4| HepG2 il Jifl
H1 TRIMS59 8 [ 3Rk it i 2 T [ (P<0.05) , 34 5E AH
K [ CyclinD1 3k B EFEAL(P<0.05) ,p21 3%

RN (X +s,n=6)

Table 2  Effects of miR-548¢c-3p overexpression on proliferation, migration and invasion of HepG2 cells (x +s,n=6)

241 237 74 (ODioo nim )
24 h 48 h 72h

il miR-548¢c-3p

TR EE R2240%  CyclinD1 p21

MMP-2  MMP-9
) HH HEH HH £H

miR-NC 1.00£0.09  0.39+0.04 0.73x0.07 1.16+0.09 102.36+9.54 82.41+8.22 0.71x0.07 0.28+0.03 0.61+0.06 0.65+0.06

miR-548¢-3p  2.76+0.27°  0.37+0.03 0.49+0.04" 0.64£0.06" 46.51%5.01" 32.41%5.12" 0.32+0.03" 0.66£0.06" 0.27+0.03" 0.23+0.03
tHH 15.148 0.980 7.292 11.776 12.696 12.647 12.544 10.096 12.415 15.336
P 0.000 0.350 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 miR-NC 41 H 3% , #P<0.05

THE (P<0.05) , ZHfL7E A8 h Fl 72 h B9 5 7 M i 35
ik (P<0.05) , iF #4272 1 MMP-2 Fll MMP-9 &35
i PR (P<0.05) , iE B AR 2B I B08 1 25 F
[ (P<0.05), LK 3 #1146 3. 5B TRIMS9 AT
il HepG2 445 TR AR 28 .
2.4  miR-548¢c-3p # 1] 45 TRIMS9 [ 4k
AW Be2E TN 25 3 B 7R, TRIMS9 1) 3'-UTR
FEA &4 5 miR-548¢-3p HAMYRZ R E ), W
Kl 4A, IO R G RESERNEF AR, 5
miR -NC 4] #f [t , miR - 548c - 3p 41 ' 4= % WT-

TRIMS9 193 K H ' 3R [l AF G 1 b 3 1 B (P<
0.05) ; 1M 2278 1 MUT-TRIM59 [ % K 11 5¢ ' K il
ARXT 6 PR A B 2 284k . Western blot 25 5 &,
5 miR-NC £l Ht , miR-548¢-3p £ 1) TRIM59 4 [
Fik B E T (P<0.05) ; 5 anti-miR-NC 2H #H
kb , anti-miR-548c-3p 2H i) TRIM59 £ ( % ik & .
F I TH(P<0.05), ULIE 4B FI5E 5.
2.5 TRIM59 i iK% T miR-548¢c-3p i F ik
XT iFEE HepG2 4356 2% (=221

5 miR-NC 204 H , miR-548¢-3p #1 () TRIM59
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Gi-NC  si-TRIM59 EHFEELF T P0.05), HAAHEEH
CyclinD1 3k i % F K (P<0.05) , p21 & 2% I 7t
TRIM59 - [ — a
e (P<0.05) , HepG2 il L 7E 48 h F11 72 h 4 58 i P4 7
; - AL (P<0.05) , iF 12 28 & 11 MMP-2 Fl MMP-9
CyclinD1 - 33 kDa
B E TR (P<0.05) , BB AR ZZMME I B ET

P21 —_— D [% (P<0.05) ; 5 miR-548¢-3p+pcDNA ZH A [t , miR-

548c-3p+pcDNA-TRIM59 4] TRIM59 # [ & ik i

MVP2 MR S Do 3 EFH(P<0.05) , B4 58 AH G F 11 CyclinD1 ik

W TR (P<0.05) , p21 W #F B K (P<0.05) ,

MMP-9 - W 78 kDa HepG2 ZH IS 7E 48 h A1 72 h MG HE v 14 0 2 T (P<

0.05) , I #1228 4 11 MMP-2 Fl MMP-9 I & 14 %

. L BT (P<0.05) , iT B i1 £ 22 40 M B3 5 % 1 T+ (P<

0.05) . 1681 it # 35 TRIMS9 ¥ §% 1 i3 ¢ ik miR-

3 TRIM59 58 TR REMXRAMRIE 548c-3p X} HepG2 4 M 14 5 . i # F1 4= 28 1Y 417
Figure 3  Expression of TRIM59 and proteins related to fﬂi .

proliferation, migration and invasion

&3 MH TRIM59 RIXXFFHE HepG2 MAAEIETE R B ZMIFME (R £5,n=6)
Table 3 Effect of TRIM59 inhibition on proliferation,, migration and invasion of HepG2 cells (x+s5,n=6)

7% ¥ (0D nm ) ITHANNEE SARAE%C  CyclinD1 MMP-2  MMP-9
24 h 48 h 72h (™) (4~) HH P21 HH HH HH
Si-NC  0.59£0.05  0.41x0.04  0.75:0.07  1.18£0.09 113.45x10.28 89.24+8.24  0.73x0.07 0.2620.03 0.63x0.06  0.670.06
si-TRIM59  0.22+0.03  0.39+0.03  0.56+0.05" 0.7320.06° 50.38+5.58" 44.68+4.07°  0.39x0.04° 0.5320.05" 0.3420.03" 0.32+0.03’
il 15.543 0.980 5.410 10.191 11.951 11.877 10.330 11.342 10.589 12.780
Pl 0.000 0.350 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

il TRIMS59

5 si-NC 41 b %, #P<0.05

A B apc3P

) o XC D
“\,&_@C “\'&5&% a““"“\\?\ aﬁ\""“\&

WT-TRIM59 3’UTR &’ guaauacacuaucccAUUUUUau 3’ TRIM59 47 kD
' UL T e 0
miR-548c-3p 3’ cguuuucauuaacucUAAAAAc &

MUT-TRIM59 3' UTR 5’ guaauacacuaucccCACCAAau 3’ GAPDH - --- 36 kDa

A: TRIM59 /) 3° UTR 1 & 45 55 miR-548c-3p FLAMW LT 51 ; B: TRIMS9 2 [ %1k
B 4 miR-548c-3p $BEFHTE TRIM59 KR I%
Figure 4 miR-548c-3p targets and regulates the expression of TRIM59

Ra WHAEBRENIHRER (3+5,n=6)

Table 4 Dual luciferase reporter assay (x +s,n=6) 3 T'I--L/I"\'
ol WT-TRIM59 MUT-TRIM59 S T IR T 7 A AR R 1) e R v
miR-NC 1.02+0.09 1.010.08 H G AR TR T CRAT AR AR 22
miR-548¢-3p 0.4020.04" 0.9820.00 W5, miRNA 2 5 i 0 &4 IF 5 TR
i 15.420 0.610 HIIZ W % 52 & UG MR RIEAG A e,
P 0.000 0.555 miR-548¢-5p TEFLIR I R L B rh Rk i 3 1M,

5 miR-NC 4 45, 'P<0.05 HE Rk T4k B A A ", Chang 551 k&
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5 miR-548¢-3p AR TRIM59 HIRIE (x+5,n=12)
Table 5 miR-548c-3p regulates the expression of TRIM59
in HepG2 cells (x+s,n=12)

il TRIMS59 75 [
miR-NC 0.53+0.05
miR-548¢-3p 0.23+0.03°
anti-miR-NC 0.51+0.06
anti-miR-548¢-3p 0.93+0.09"
FAH 263.629
P{H 0.000

5 miR-NC 41 L% ,"P<0.05; 5 anti-miR-NC 41 [L45% , "P<0.05

>
SRS
J AR
B
(:,b;% 6‘& $P»‘
& &

N
A

¢
R

S
W e W17 KDa
D s e S S5 KD

P21 e T S s (5 (Da

TRIM59
CyclinD1
MMP-2 W s e MR 74 KDa

MMP-9

B s e S 7S (Da
REp—

5 TRIM59 #iE3E EHERBXEBHRIE
Figure 5 Expression levels of TRIM59 and proteins related

GAPDH

to proliferation, migration and invasion in HepGz2 cells

F6 TRIM5O I RixiFEHE T miR-548c-3p It FKiAXT AT HepG2 MREIGIE GERBFEEZMIER (x2s,n=12)

Table 6 Overexpression of TRIM59 reversed the effects of miR-548c-3p overexpression on proliferation,

migration and invasion in HepG2 cells (x+s,n=12 )

o TRIM59 1 e 75 44 (OD490 nm) ERAN  RFB41  CyclinD1 ol E L MMP-2  MMP-9
. = 2h A8 h P (O (C S =R ® e
miR-NC 0.5420.05 0.40£0.04 0.73£0.06 1.17+0.09 106.58+9.64 84.24%8.07 0.7120.07 0.29+0.03 0.6320.06 0.62+0.06

miR-548c-3p

0.21£0.03" 0.37£0.03 0.48+0.04" 0.61£0.06" 43.65+4.21" 35.42+3.17" 0.33£0.03" 0.62+0.06" 0.25+0.03" 0.28+0.03

miR-548c-3p+pcDNA  0.18+£0.02  0.36+0.03 0.45+0.04 0.58+0.05 40.59+4.17 32.98+3.33 0.31+0.03 0.64+0.06 0.22+0.02 0.26x0.02

miR-548c-3p+
pcDNA-TRIM59

FAH 263.333 2.800
P{H 0.000 0.051 0.000 0.000

76.423 176.621

246.539

0.42+0.04" 0.382£0.04 0.61+0.06" 0.88+0.08" 81.66+8.24" 67.24+6.56" 0.56+0.05" 0.41+0.04" 0.47+0.05" 0.51x0.05"

231.784 192.478 141.526 243.189 201.676

0.000 0.000 0.000 0.000 0.000 0.000

5 miR-NC 41 Fb %2, *P<0.05; 5 miR-548¢c-3p+pcDNA 4 FL 4% , *P<0.05

B, miR-548¢-3p 7F W [ WA B B 14 5 9 s 4 21
Rk LW, 5 H R 2R ALEI A ¢ . Habieb
SE R SY & B, miR-548-a-3p 76 TR E
5T, 5 IncRNA-TSIX fil SOGA1 — i f2& I 98 Y
WL Wir B, £ X0 i B SRR &
g R T BRI SR T AR R ) B R Ry
St . miR-548¢-3p 7F I 1 I 3Rk W AN TE A
AW R, 5 N IEH FF 4 Lo2 48 L , miR-
548c-3p 7 JIT 96 21 ifd HepG2 . SMMC-7721 Fl BEL-
7402 H A 2 T 5, 55 Habieb 45 BT 45 28K
I, 13 F ik miR-548c-3p AT 1l HepG2 £ fifg 33 4 |
TBAIRZE,GESE T miR-548¢-3p 1617 & i
EM .

BEAN, A= WA 8 2 T 25 3 % B, TRIMS9 /Y
3'-UTR &5 th &4 5 miR-548c-3p H 4 AU H R
JF31, $ 7R miR-548¢-3p 5 TRIMS59 2 1] 0] A7 7F
PE 4K &, B8 5 TRIMS9 78 AT FF 2 5 miR-548¢-
3p X g I 4 7

TRIMS59 52 — 7 5% TRIM &5 H R G 2
— T35 Yk [, N HA RING 25 85 15 N
2R, TR R B RS e
Fofr o g 2l 20 b 3635 B, B Som 3k R Y 1k
FHY™ ., Sun %5 HFSE KB, AR AR T, TRIMS9
Foka B S T RS I M, @Bk TRIMS9 1] i,
10 R AR 1G5 GRS RN AR 28 A B e
TRIM59 A] i i 9 20 M A 4 FT % 72 , TRIMSO 119 17T
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BRI T E-cadherin 1934 , #4/il T N-cadherin 1
PIEE [ B2k, T TRIMS9 B3 2k %) bk
[ 5% I AH 2, p53 4R 11 2R 38 7K °F- 52 TRIMS9 J#4%
TRIMS59 A] g 3d f p53 {54538 P& fie i HCC 2t ff 3%
B NG B , TRIMSO R GBS I6 97 40 g 0 v e 2E
Yikr B RATT RS . ARWFSTIESS , TRIMS9 £
I 40 1 HepG2 . SMMC - 7721 il BEL - 7402 41
mRNA FIEE [ #3551 B & T, Ml TRIMS59 1]
036 92 HepG2 41 i3 5% B FE MR 2%, 55 Sun G
LERFIESE R — 20, UESE T TRIMSO 78 78 & J v L
HEZEA.

ZASAilF 5% 30 33 Western blot 1896 G R B4R 45 £
Gi 4k Wk — 0 & B, miR - 548c-3p #IE ] 17 9 45
TRIMS59 1) 35 , i % 35 TRIMS9 % &% 1 i ik
miR-548¢-3p X} HepG2 2 MU 3 5 |\ iF % 1R 22 A 1l
Wil /R R, IESE T 78 P98 ' miR-548¢-3p Fil TRIM59
ZIEEAT AR CR

A 5T AR T 7E 9 HepG2 41 i v i 3% 35
miR-548c-3p ] # [f] 4111 i TRIMS9 1 2 ik , ¥ 1M
146 HepG2 4H i3 5 iEF8 F11R 28 . miR-548c-3p
A TRIMS9 5 B2 1 ok I 9612 W FY6 97 19 4 4
KL, O R B A2 W R T R R (R A0 5 5 1]

N 2 o i R LY B K A RE AR A T
HE— 1 BT, 5 F miR-548¢-3p Fl TRIM59 1E i
S W B ANME.

&% 3Lk

(1] Blist, BEF5 . 6 RmIER & & SR RS
(55 8 h0) AT AR B [T ). 52 AR R A, 2017,
37(2):141-145.

(2] A NRIERIE AR AT E A EBEE
Jai DR AR RS 2T IS (2017 4R R [T ). AL J i
B, 2017, 16(7) : 705-720.

[3] Hartke J, Johnson M, Ghabril M. The diagnosis and
treatment of hepatocellular carcinoma [J]. Semin Di-
agn Pathol, 2017, 34(2):153-159.

(4] Weie, BRZE, PR, 55 8 A X AR AP R K
HEaHE [T, AR RER 24 7, 2014, 22(12)
921-925.

[5] Guo X, Lee S, Cao P. The inhibitive effect of sh-
HIF1A-AS2 on the proliferation, invasion, and patho-
logical damage of breast cancer via targeting miR-548c
-3p through regulating HIF-1a/VEGF pathway in vi-
tro and vivo[J]. Onco Targets Ther, 2019, 12:825-

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

834.

Lul , Zhang M , Yang X , et al. MicroRNA-548c-3p
inhibits T98G glioma cell proliferation and migration
by downregulating ¢-Myb [J]. Oncol Lett, 2017, 13
(5):3866-3872.

Luo Z, Li D, Luo X, et al. Decreased Expression of
MIR-548c-3p in Osteosarcoma Contributes to Cell Pro-
liferation Via Targeting ITGAV [J]. Cancer Biother
Radiopharm, 2016, 31(5):153-158.

HIER, bk, #5008, 55 . TRIM59 Akt 2 MMP-9
TENFRE A S i Rk S R R LY ). v B
i AMEFIERE , 2018, 21(8):17-20.

Liang J, Xing D, Li Z, et al. TRIM59 is upregulated
and promotes cell proliferation and migration in human
osteosarcoma | J |. Mol Med Rep, 2016, 13(6) : 5200-
5206.

BRI, BRf, HERRS , 5 . Trim59 IR 45 W e 4i i f=
Z R s (1], AW R AR ek
2018, 23(1):47-51.

SRBI , 116 A . TRIMSO Xt 4 28 5 i T 1 A £ i
PERILY . b A8 R 24l - B2 R, 2017, 37(6) -
720-725.

Sherman M. Hepatocellular carcinomalJ ]. Gastroenter-
ologist, 2010, 20(4) : 703-720.

Song Y, Wang F, Huang Q, et al. MicroRNAs Con-
tribute to Hepatocellular CarcinomalJ]. Mini Rev Med
Chem, 2015, 15(6) : 459-466.

FF. miRNA TESHE AT ] PERI % ER , 2017,
19(2) : 158-160.

Block I, Burton M, Sgrensen K P, et al. Association
of miR-548¢c-5p, miR-7-5p, miR-210-3p, miR-128-
3p with recurrence in systemically untreated breast can-
cer[J]. Oncotarget, 2018, 9(10) : 9030-9042.

Chang H, Kim N, Park J H, et al. Different microR-
NA expression levels in gastric cancer depending on
Helicobacter pylori infection [J]. Gut Liver, 2015, 9
(2):188-196.

Habieb A, Matboli M, El-Tayeb H, et al. Potential
role of IncRNA-TSIX, miR-548-a-3p, and SOGAI
mRNA in the diagnosis of hepatocellular carcinoma
[J]. Mol Biol Rep, 2019. [ Epub ahead of print ]
XBE K. TRIMS9 738 4 i 8 v g P 5E ke (7] b
ik, 2018, 24(11):1098-1102.

Sun G, Sui X, Han D, et al. TRIM59 promotes cell
proliferation, migration and invasion in human hepato-
cellular carcinoma cells[J]. Pharmazie, 2017,72(11) :
674-679.



- 290 - NTEWEIRITE 20194E7 A %5114 4548 T Mol Diagn Ther, July 2019, Vol. 11 No. 4

. a
.’I,/a a e

NI HD-5 1 R e (e

MBRET ! BER MEARC FE MR S

[(FE] BH W ABIHER HD-5 76 B & 4 & R H iV, BT HAE A B I8 2 09 v B
Fik HBWRASK A F TN B X 0 B B B m VIR R B3 R R Ak SR 58 e i
PCR ;AR 04 HD-5 78 B i 4L 2URNE & 4 rh ) 33k 25 5, JF i 40 i % 3% . 40 s e BoR 7 18 i 40 i
F AGS Hik ik HD-5 24, ko7 Hou S R An 38 5 68 1 TR RE I AR MU RS . R HD-5
1E B A 21 1) mRNA ZKF- AR [ 3Rk BT AR T8 [ 8 41 41(P<0.05) , B R 4 ML & AGS it ik
HD-5 &b 25 101 4 M 3 58 g 77 (P<0.05) , 41 JfLiE F8 BE 77 (P<0.05) 5 1L Ak, HD-5 3 3Rk 1) AGS 4 i 75 4 B
AR PR R A B A ) IR A i 25 AR 18 (P<0.05) . Z518 HD-5 ARSI 5 8 i34 5 1B AL A0k P9 i 2E
P, S — AT I R 4 o T

[X$ER] B, Pif#E; HD-5

HD-S5 inhibits gastric cancer proliferation, migration and tumor growth

SHANG Xiaoyu', GU Guowei®, LIU Guoquan®, QI Jing*, XIE Qiang', LI Kun™*

(1. Department of Infectious Diseases, Panyu Central Hospital, Guangzhou, Guangdong, China, 511400;
2. Zeng Cheng District Peoplel > s Hospital Of Guangzhou, Guangdong, China, 511300; 3. Guangzhou
Saiwang Biotechnology Co., Ltd. Guangzhou, Guangdong, China 510700; 4. Guangzhou Xinqi Biotechnology
Co., Ltd., Guangzhou, Guangdong China, 510000; 5. Institute of Antibody Engineering, School of Laboratory
Medical and Biotechnology, Southern Medical University, Guangzhou, Guangdong, China, 510515)

[ABSTRACT] Objective To investigate the potential roles of human alpha defensin 5 (HD-5) as a
tumor suppressor in gastric cancer. Methods The tissue specimens were obtained from patients undergoing
gastric cancer resection in the Central Hospital of Panyu District, Guangzhou. Immunohistochemistry and real-
time quantitative PCR were used to compare the expression of HD-5 in gastric cancer tissues and normal tis-
sues. The HD-5 gene was overexpressed in the gastric cancer cell line AGS by cell culture and cell transfection
techniques, and its effects on proliferation, migration and tumor formation of gastric cancer cells were stud-
ied. Results The mRNA level and protein expression of HD-5 in gastric cancer tissues were significantly
lower than those in surrounding normal tissues (P<0.05). Overexpression of HD-5 in gastric cancer cell line
AGS significantly inhibited cell proliferation (P<0.05) , cell migration ability (P<0.05). In addition, the
growth rate of HD-5 overexpressing AGS cells in nude mice was significantly slower than that of the control
group (P<0.05). Conclusion HD-5 is a potential tumor suppressor that inhibits the proliferation, migration
and tumor growth rate of gastric cancer.

[KEY WORDS] Gastric cancer; Defensin; HD-5
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2018 4F Fp [ BRBT Ao 1] 45.6 J1 N, i B A 8T
Kb 9 9 9 B 10.6% , A IR Tl g, HE 44 5 2
it BATE X BIEIRIT A A BT B, H 5
AELEAFRAN L 50% 7™ F R RN R ARl

I ) 25 2 ki A7 L Y — ST A I R Aar Y /N3
T2, A PR PR el e
R 7L 20 400 240 T v 32 2 e AR 1Y) 40 LR R A
FRIRATUE o N AE 2R AR 45 44 10 2 20 P A [
I3 o Fl B AN GG, Horh o- B AR 2R AL FE P kL
4} B 18 K 1-4 (Human neutrophil peptide, HNP1-
4) , NJitfiZ 5 fll6(human defensin 5 and 6, HD-5, HD-
6),B - i 2 (human B defensin, HBD) fu %
HBD1-6>" . A [F] (4 b 83 41 21 2 22 WL 5E 21 Bl
R A S5 F238 , Bl a0 HNP1-3 76 G136 il fis B
8% JVE 68 T 200 M 7k 2L 98 S AN ) g iR 2 40 i 3R
ik s HD-6 1E45 s 4H 2P im s ™ . Tl HBD-1 78
FLAE TS g B i 45 I e A TN 1 22 R R 1 21
HRFR I , 7R RS & AE A R A ol iy 0 ) DXL 2
B s BLAL, BHTHER 1Y 5 2R 0K 5 R e s 25 VT A
Ko WFR LI, A6 5 S R iy g oh , B 1H0 28 3R
ki 55 ik ggg v v ek 2D B A OG k| 3R 35 HBD2
1) 175 968 i 75 B 005 55 4R T 22 110 B 928 40 i 1) i g
A7, TG SR g 8RB A IR & The
Cancer Genome Atlas (TCGA ) £ i & P - B 1)
R XN HD-5 78 B i h Rk i B oo 4 210 2
AR, E TR R 1K 5 50 52 200 B 9 32 i Ui /D A A
A, H B 278 B 98 & 2R R e rh A A R 4
o PR AS B 508 S R 2 Ak | S RO E R
PCR LI #% R SR 45 T B AP 4R 1) HD-5 /Y
Rk 5 B L ERICHR , LN B ain 72
BT AV ARIE IR T BRI TS

1 HESHEE

1.1 MRS

R 40 e HEK293T A1 IR 9 41 i AGS
W [ E R R A A B U5 ot . DMEM 85
725 (Gibeo, C11965500BT) .RPMI1640 1% 75 5 (4%
45 : C11875500BT) | iy 2F 1ML 7% (585 : 10099-141) |
T HEE R (1751 15070063) | 45 4 BE e (18 5 .
15140-122) . CCKS8 2 fitd 38 5 A6 I 38 7] & (6245 -
C35006) RIPA 2 (5275 : R0278) . Ht HA Hiik
7245 :26183) \Trizol ($3'5:15596018) ,i¥i % 5 ik
F) & (75 . K1651) ¥y [ 3% [E Thermofisher 2

Al . Transwell /N%E (5355 2 3422) W H 32 B 5 T2 A
fl, YU B-actin (575 : A1978)FiiA N [ 35 [H Sigma
vl SPF 2% BALB/c # B (MEYE , 6-8 &%) I A
At 4t F A S8 sh W H AR A BR A F
1.2 AR AE ol R AR

e 7 T 2 3 X O R e 2 TR VIR A
71 g AR 2409, FOR VIR B I AL SURE A A
5 9EE 41 21 3~5 JEOR A i 55 4l 240, 57 BV F 4
LR, WA B AE G E T -80CHKM T 17
it o AT 5 b 98 FF A 1) 15 31 2 Be A\ 25 0F
FEAE TR ZE D 2s (R BEARHTHE[ 2019136 5 ) L ifE, i
HZH5HE¥MEIRE.
1.3 ZE i PCR

Trizol % £& Wi 41 81 Fn 9 55 A 4 b 1y A8
RNA, H ¥ #% 5% 38 77 & % mRNA 2 #% 5% & &
cDNA ., PCR 5|#)J¥ 51401~ : GAPDH: IE ¥, 5'-
ACCCAGAAGACTGTGGATGG - 3" 5 Ju X , 5" -
TCAGCTCAGGGATGACCTTG-3' ; HD5: iF ¥, 5'-
CCTCAGGTTCTCAGGCAAGA-3'; 2 ¥, 5'- GGC-
CACTGATTTCACACACC-3', PCR S %144
94C i 7% P 3 min, 94°C 725 1% 30 s, 60°CIH K 20 s,
T2CHEf 20 s, Ht 40 NE I ; 72CA AE i 5 min,
HEAT I i M 22 0 B LA IA > W) W e S 1, A°C 4y
25, GAPDH {4 1E & AL 10 R0 B FH 244
AT M 3 PR A A X R 7K o
1.4 HRpEdifh

Ay WA ZH SRR A 25 KA IR K A R RS 7K
AbEE R Z [ Ventana [ 3658 AL AT 4E
JFAEE HD-5 $it ik bric & DAB e, £ K .
B HRE BRI
1.5 4AffER

HEK293T 7 DMEM %5 3% & J 1% 3%, AGS 1E
RPMI 1640 3532 b5 55 . A 3G 92 b st
10% 164 M5 , 1% 7 % R -5 8 2 B 40 i35 5 7
H 5% CO. 1 37°CHE 46 .
1.6 HD-5 Fa i 223k 4 28 A #4) S S AN

vi B N HD-5 (1) 25 11 J5 2 5 )7 5] 3] 4 5 75 40
& PCDH I, ' |- iR 48 4 1% 12 s 25 28 44 14 ) 4
% ki (psPAX 1 PMD2.G ) F 4% HEK293T 4 Jifg
FRo HEYL A8 h WA IR IR L WL R e R G
AGS 4 it , 48 h J& fin A BERS 25 2 i 6 15 21 HD-5 F2t
FEFR AN R o AR AN, FH G0 8 B v G I A
o Y S E S 7N
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1.7 CCKS Fa il 4 it 14 5 i

IO A K 30 HL RS #38 HA-Vee fil HA-HD-5
i) AGS 21 g 3 70 96 FLAR H , A FLAEFP 5 000 4
YT, 96 FLARTE R FR AR h 3 TRk 1, A i
54T, AT 1.2.3.4d)E TESLTMA
CCK8 ¥ (5L 100 pL A 10 wL) o LAAn A#H
I e T 40 B 3% 35 0 F CCKS, {H A i A 48 g L AR
Jas AXTIR . 7E3TJEWFE 1 h 5, bR {00 &
450 nm ALK OGIE (OD) o
1.8 Transwell 40 T2 5L 56

4 Transwell /NE & T 24 fLA P, FEINA
500 L 7 10% Jifi 2 1L 35 /) RPMI 1640 /& B £ 57
J o B FRE £k HA-vec fll HA-HD-5 Y AGS 41 it
PIREAL 1X10° 4427 F Transwell /NE [ 1%,
It 24 h g, WU £ 41/ ARSI I PBS Ja i
PR NE R )2 LR B R R A, H 4% 2%
R[] 22 S 0.1%45 i3 g« o, T 100 £5 1E &
s BEMLIZEEL 5 4 L EF A RE 4L
1.9 BREUSIE L5

W5 TG I35 5 7 Je TR A %) P 41 A2 0.1 mL
(Er4mMu%L 1.0x107, 50% Matrigel) VEST T4 H/NRZE
AP B T M A RN S, AR =
RO iR K AR LA AR W, TR R AR (Tumor
Volume, TV) , &AL R TV=0.5x L x W2, 5L
SEART, o B MR LS RS A LA THA R
110 GEit2Eoir

A B 5% K I SPSS 15.0 % {4 XF 4% [k %5 41 ik
1T T RIS GE 25 o0 B, B 25 5 LASA B = brif 2=
(x+£s)Fm. P<0.05EFMEGH¥5E L,

2 #R

2.1 qPCR il B s 20 21 HD-5 KA

1 FH S 2 Y 5 B PCR X T ARV 9 15 8 40
DA 55 L SUREAR S TR, 25 R B |, 59554l
AU LG, B8 4040 h HD-5 & [0 3k K 7 B Z R
5%, S35 & AU S5 44U 50% (G241 1.583+
0.176 6,N=24, ¥ 5721 41 :3.613+0.184 8,N=24) , %=
SAGHEEE X (P<0.05)
2.2 LRI E A 2 Y HD-5 B 3Rk

3 35 98 A1 A A I TR DI B 1Y ' s 1 21

Fi 55 41 21 HD-5 8 i R 28 1, R 25 5 i
/N HD-5 & AR L 80 1 3k B 38 Fom o5 4
41(P<0.05), WA 1,

N

\

N

A
S ¥ & "
‘;.“ "»" t; & v
s.‘&,‘ AR S w8 IR Y
B WnEhoetiimes LSSk

£ :HE, %400, A \B N A [ AREAS, 1145124 100 wm,
B SEANKRNHD-5 ERA/AMEZTEHRATHFRIE
Figure 1 Immunohistochemical detection of HD-5 in

cancerous and adjacent tissue

2.3 HD-5 3 kX H e R f

7 H e A R AGS i i % Y R o ik
HD-5 14 £ 52 1 2235 20 i 2=, G g8 B3 A5 0
AR YL () HD-5 36 R 7E AGS 41 i B 2
ik, UL 2,

HA-Vec HA-HD-5
20kD —
15kD —
50 kD —
37kD —

B2 REZEENTKMAE AGS 4k Fh it R ik A9 5ME HD-5

Figure 2 Western blot detection of exogenous HD-5 expression

2.4 HD-5 i F R4 S 9 20 M 3G 5

K CCK8 J ik A6 I 20 L 3 58 E 7, 245 SR W
HD-5 i A REME A ] 15 2 40 AGS (Y3 5 fE

SHAGIFE L (P<0.05), WLE 3,

2.5 HD-5 il F iRl E w40 ik #8

HD-5 i &K BB WS W1l AGS 40 il & (1) 12 # Bk
71, HD-5 i Rk 4 V-3 B AL EF A AL Al MU 5 B e
X HEZH /D20 30 N4, 22 S/ A it 22 B L (P<
0.05), VLI 4,
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Iar % 2007 o HAvee
-=- HA-HD-5 .
: 10 f I g
S st -=- HA-HD-5 =
—e— HA-Vec
0.0 ) ) ; " 0 5 10 15 20
* A ()

B3 CCK8HlESE %k HD-5 #) AGS Mk HEsa &t B 5 HD-5TFRIEME ACS HERBE THEKEE
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[ABSTRACT] Objective To analyze dendritic cell - cytokine - induced killer cells (DC - CIK)
immunization combined with CT-guided cryoablation with argon-helium cryoablation for T lymphocyte subsets
and carcinoembryonic antigen (CEA) in patients with liver metastases from colorectal cancer CA level and
quality of life impact. Methods From January 2016 to March 2018, 68 patients with liver metastases from
colorectal cancer admitted to our hospital were randomly divided into control group (34 cases) and observation
group (34 cases). The control group was received Sputum cryoablation. The observation group was treated
with DC-CIK cell immunization combined with CT-guided cryoablation with argon-helium cryoablation. The
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developed cancer patient quality of life rating scale score (EORTC QLQ-C30) were compared between the two
groups.
which was higher than that in the control group (20.59% ) (P<0.05). The CD**(% ), CD" (% ), CD"/CD" in
the observation group was higher than that in the control group (P<0.05). CA242, CEA and CA199 were

Results In the observation group, the remission rate was 61.76% in the 3 months after operation,

lower than that of the control group at 3 months after operation (P<0.05). The expression of miR-21 and
miR-106a in the observation group was lower than that in the control group at 3 months after operation (P<
0.05). The scores of the 3 month functional scale and the overall quality of life scale were higher than those of
the control group, and the scores of the symptom scale and individual test items were lower than those of the
control group (P<0.05). Conclusion The combined application of DC-CIK cell immunity and CT-guided
cryoablation with argon-helium cryoablation can improve the immune function and quality of life of patients

with liver metastases from colorectal cancer, and enhance the killing effect on tumors. The mechanism may be

related to the inhibition of the expression of microRNA-21 and microRNA-106a.
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colorectal cancer; CEA
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4~ % - la (recombinant human interleukin- 1o, rh IL-
la) (Sinobiological 22 7] ) ; #4H A 14T % -2 (recom-
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Table 1 Comparison of clinical data between two groups
Rk IR (n = 34) ML (n = 34) 11X Pl
EI(F) 45~82(70.02%5.91) 48~79(69.52+4.63 ) 0.387 0.700
Wt () 3~6(4.43+0.65) 2~6(4.29+0.81) 0.786 0.435
e fpe K FA% (em) 1.8~6.0(4.97+0.57) 2.0~5.8(5.02+0.36) 0.433 0.667
g-gLE] 15/19 11/23 0.996 0.318
R EAR A (kg/m®) 19~23(20.55+0.71) 19~22(20.19+0.52) 2.385 0.020
Bkt B () 2~7(4.25+1.08) 2~6(4.31+1.11) 0.226 0.822
J R g 21
7] 18(52.94) 17(50.00) 0,059 0.808
N7 16(47.06) 17(50.00)
R
R s PR I 7% 24(70.59) 22(64.71) 0.969 0604
SIS 10(29.41) 12(35.29)
I PR 434
I A 21(61.76) 19(55.88) 0943 0622
\i 13(38.24) 15(44.12)
3 FHL 4 764
] 30(88.24) 32(94.12) 0.183 0.669
oA 4(11.76) 2(5.88)
AR
sk 5(14.71) 8(23.53)
it 23(67.65) 17(50.00) 0.019 0.985
= oAk 6(17.65) 9(26.47)
&I
e I 2(5.88) 1(2.94) 0.000 1.000
RN 3(8.82) 1(2.94) 0.266 0.606
Wi IR 4(11.76) 2(5.88) 0.183 0.669
e g ILAE 5(14.71) 8(23.53) 0.856 0.355
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1.5.1  ARACRSE SR
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Z I, DL cRNA i, 113 Ue & TS| 9
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CAGGGTCCGAGG-3', LI Y6 52 7 PCR Kl miR-
21 .miR-106a Fik , KW & R A1 F5 PCR 1 2% th ik
10 pL 519 1 pL ., ¥ 5% 5% 72 ) 1.33 pL. 5 U/pL
Taq DNA R 4G 2.5 U, N HIGHEK#b 78 2 25 pL,
RSO G L BVE T PCRAY L, TP 1, I
I 25 95°CHASYE 15 min 94C728 1 15 5.55T 30 s
70C 34 s, 3 40 ME I, Fe 5 78 72C IR IR 7 min,

OCR J= Wit & AT HL UK A o
1.5.2 WEHEbR

(1) WA 34 H G5, (2) LRI
ARHT ARG 34 T ik 2 40 i 37 B (CD** . CD*" |
CD™) K- (3) LA AT AR 34~ H CA242,
CEA .CA199 /K- (4) L AL AHT A5 34 A
miR-21 . miR-106a Fik i, (5) AP ARH] ASF
3AH AR : DRI AE BIFFE IR YT 4 S g
JiE U A A7 T 5 P o i 3% (Buropean Organisation
for Research and Treatment Cancer Quality of Life-
C30,EORTC QLQ-C30) ", 7324 5 P Iy fig it % (£
T2 HNIIRER R 2 DA HE SRR
R ANDFHBEINRER L 5% H KK 68 &
R 2DFHMORERE) 1B PR
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Mk i R 2 DR HERER 3N FAHEKZ &
)6 NI R H 30K H L BT
[ i Ry 1 (IR IR AR 76 o ) ~7 2 (e A2 1
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JEEE
1.6 Gitsorik

K SPSS 22.0 e it A8 Ab BRELHE | i %
B xxs Fow, DLk, THECROBHH n(%) %,
PL @R, P<0.05 HZERALGIE L,

2 #R

2.1 WAL

WME AR5 34~ H CR.PR.SD.PD /54 3.
13.11.2 ], & it %N 61.76% ; %t B 41 CR . PR,
SD .PD 43 34 3.4.19.8 #il , 2 fift K}y 20.59% ,
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®2 WMATIHE [2(%)]

Table 2 Comparisons of curative effects between the two groups [1n(%) ]

21 ) n CR PR SD PD R R
WEEL 34 8(23.53) 13(38.24) 11(32.35) 2(5.88) 21(61.76)
Xf 2 34 3(8.82) 4(11.76) 19(55.88) 8(23.53) 7(20.59)

P! 11.900

PiH 0.000
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WL AR5 34 H CA242 .CEA .CA199 X T
XTHRAH , 22 A G L (P <0.05), L% 4,
2.4 Wiz miR-21 .miR-106a ik L

WMEEH AR 34 H miR-21 . miR-106a 73 ik &
IR T XA, 22 5% BT gt 2% & L (P<0.05) , UL
%5,
2.5 M4 EORTC QLQ-C30 T4 14k
MELAAR G 34 H UhBe R AR A TG i i
RV T IR SR 3% L i kot 3 1755
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3 it
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R U B BE T Z R R IG Y7, JE I ]
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CT image of liver before and after treatment

Figure 1

F3 MWMANFTHEMHBITELLE (v+5)
Table 3 Comparison of serum T lymphocyte subsets

between two groups (x+s)

i ] 4% n CD"(%) CD"(%) CD"/CD"
AHf WMELL 34 52.66+5.32 2334561 0.86+0.17
YR 34 53.21+4.88  24.47+7.32 0.88+0.16

i 0.444 0.714 0.499

P8 0.658 0.478 0.619
RIF3ANH W4l 34 64.48+10.23 34.09+821 1.27+0.24
YR 34 52.97+6.19  23.28+4.73  0.84+0.20

A 5.613 6.653 8.026

PAE 0.000 0.000 0.000
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%6 W EORTC QLQ-C30 /4 b (T +s,4%)
Table 6 Comparison of EORTC QLQ-C30 scores between the two groups (¥ +s, score )
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Solanum nigrum combined with KLF16 gene synergistically inhibit glioma cell

proliferation and induce apoptosis

ZHAO Shuyang'*, LEI Yanjie*, MA Shijie', GAO Ming'

(1. Department of Neurosurgery, Zhoukou Central Hospital, Zhoukou, Henan, China, 466000;
2. Department of Pathology, Zhoukou Central Hospital , Zhoukou, Henan, China, 466000)

[ABSTRACT] Objective To investigate the effects of solanine combined with Kriippel - like
transcription factor 16 (KLFI16) gene on proliferation and apoptosis of human glioma U87 cells. Methods
Human glioma U87 cells were cultured in vitro, and specific KLF16 siRNA and negative control siRNA
Control were transfected into U87 cells, named si-KLF16 group and si-NC group, respectively. The expression
of KLFI6 in transfected cells was detected by real-time quantitative PCR (qRT-PCR) and Western blot. The
cells of si-NC group and si-KLF16 group were treated with different concentrations (2.5, 5, 10, 20, 30 pg/
wL) of solanine for 48 h. The inhibition rate of cell proliferation was determined by MTT assay and half of the
cells were screened. Inhibitory concentration (IC50) , IC50 is the subsequent experimental concentration of
Solanum. Divided into four groups according to whether or not to add the solanine treatment experiment, si-

NC group, si-KLF16 group, si-NC+Sol group, si-KLFI16+Sol group. The proliferation and apoptosis of each
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group were determined by MTT and flow cytometry. The expressions of Ki-67, PCNA, Bax and Bcl-2 in each
group were analyzed by Western blot.

KLF16 mRNA and protein in si- KLFI6 group was significantly lower than that in si- NC group (P<0.05).

Results  After transfection of glioma U87 cells, the expression of

Solanine at a concentration of 20 wg/wL was selected as the subsequent experimental concentration. Compared
with the si-NC group, the cell proliferation ability of the si- KLF16 group, the si-NC+Sol group and the si-
KLF16+Sol group were significantly inhibited (P<0.05), and the apoptotic rate was increased (P<0.05). Ki-67,
PCNA and Bcl-2 protein expression was down-regulated (P<0.05), Bax protein expression was up-regulated (P<
0.05). Compared with the si- KLFI6 group and the si-NC+ Sol group, the cell proliferation inhibition and
apoptosis promotion effects of the si-KLF16+Sol group were more significant (P<0.05). Conclusion Solanum

nigrum combined with KLF16 gene can synergistically inhibit glioma cell proliferation and induce apoptosis,

which may be related to the regulation of Ki-67, PCNA, Bax and Bcl-2 protein expression.
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1.4 qRT-PCR ;i US7 4 it h KLF16 mRNA %
KK

B UL 48 h 5 43 BIWCEE si-NC 41 si-KLF16 41
US7 4l iy , #4¢ B8 Trizol X 77 158 BH 150 $2 I 20 g Hh
RNA, i 1386 % 56380 &5 5 B cDNA, D) SR 26 S
€ it PCR AR G 179738, KLF16 LIiF5 |49
5'-GTGTACCAAGCGGTTCACC-3' ; Fiif 51 ¥ -
5'-CAGGTCGTCGCAGGAGTTC-3', % GAPDH
Fi#51#) . 5'-GCTCTCTGCTCCTCCTGTTC-3'; K
519 . 5 - CCAAATCCGTTGACTC-3" . %
2788k A3 BT 45 4L 40 ML KLF16 mRNA A X 3% 38
K-
1.5  Western blot £l US7 41 Jitd *h KLF16 & &
KT

L A8 h 5, e BE si-NC 41 F1 si-KLF16 41 U87
Y, in A RIPA 4 i 224 f 9, T vk b 3 B4 i
SR A B ARG MR, A AT ke
T TR A0 - 5 VR 4 TG e 5 JES FL K, 0 B8 AR 1 )5 LB &
PVDF JIi I, ¥ 5 8 5% G @5 #5412 hy 4353
Jin A KLF16 1 GAPDH —#7T (KLF16 —$t 1: 800
B, GAPDH —¥T 1:1 000 i B ) , 4 CiI i 4438, 5
A =Pt (1:3 000 7 B ), E AL 2 he RH
ECL ¥ &b £, , 78 B B AR A 4 I8, R A Image J
Ao #7145 2505 K BEAEL, LA KLF16 55 K EE(E 5
GAPDH 4577 JK & {E /) H A 2 7R KLF16 & A AH X
FRIKF-o
1.6 JEIEmINT UST 40 i i 52 5k

Xt 0 K si-NC 21 Flsi-KLF16 41 UST 41l fifd
A E] o6 FLAR b, PR A I ol 5x10° AN /L, 43
16 si-NC 2H 1 si-KLF16 21 US7 41 il A 0.2.5.,
5.10.20.30 pg/pL B ZE0K , B41 3 NE AL, 77 51
WEE 48 h, [ BEFLAH M A 100 nL MTT i,
3TCHMEF A Ak S 5% 4 h, B L IHE R,
FEIMA 150 pL —H ZEW IR A1, =R IR X
W 10 min, ff 55 €0 25 5 58 20 i, 76 4 A Sh b
A1 2 450 nm P 4 4b % (optical densi-
ty , OD { ), T3 4 Ji 3% FE 400 i 5%, 14 8 410 o) %
(% )=(1-525: 24 OD {H/*} F 41 OD {f ) x100% .,
T B0 B 10 1R A4 T 50% 1) T 55 B vk i B 2 %
0 ] ¢ BE (half maximal inhibitory concertration,
IC50 ) Ky 52 56 fin 24 b o Wk B, -6 UST 40 i 1%
4 4 : si-NC 4 . si-KLF16 4 . si-NC+Sol £ Fil
si-KLF16+Sol 41 .

1.7 WE M i (methylthiazolyldiphenyl - tetrazolium
bromide , MTT ) v £ il 4 it 34 78 fig

W5 X85 A K Y si-NC 2 Fl si-KLF16 4 U87
A A E] 6 FLAR P, TR 40 % R 5%10° 4N/
fL, 37TCH AR AT A A M7 55 %235 60% T,
43 9l 1 si-NC+Sol £ Fl si-KLF16+Sol 41 U8T 4t ity
HI AR HE MR B (20 we/pl) O R 2208, 37°CH; 5
A6 b 38 48 h, 18] 4% 2H UST 41 B i A MTT ¥ i
100 pL, 4kZE0EF 4 h, FEIA 150 pL — H LR,
P%3% I i 10 min, BRI 5E 450 nm 4b#5 OD {H
TR A5 AL 4 MG 5 %, 3l SR =30 55 4 OD fH/ %) R
ZH OD {Ex100% .
1.8 LA A SCASIN Z0 T1

si-NC 4 | si-KLFI16 21 | si-NC+Sol 41
si-KLF16+Sol 21 U87 4 Jifl #¢ I8 1.7 &b # 48 h, i
4 A4 MY, PBS Pk & 40 il 3 ¥k, ] 1xBinding
Buffer 45 & 2% i T L 41 A, 1] 20 Y 2 0 H 43 5l
JIMA Annexin V -FITC Fl1 PI % 5 wL, B2 5 =&
it S 20 min, 37 B 1 37 220 B 4SO DN 44 i 9
150 .
1.9  Western blot £ | £ 2H U87 4 Jfy i 1% % 41 ffy
¥ Pt Jit (ProliferatingCellNuclearAntigen , PCNA ) |
Ki-67 . Bcl-2 1 5¢ X & [ (Bel-2 Associated X Pro-
tein, Bax) F1 B 40 g B 988/ 1ML 9% -2 (B cell
lymphoma/lewkmia-2 , Bcl-2 ) 2 [ 215 /KF- .

si-NC4 si-KLF16 2 si-NC+Sol 1l si-KLF16+
Sol £H US7 4 Jifd % 18 1.7 kb B 48 h, Wie 5 I $2 B2
Ji b BB T, R A% 4 40 Ki-67 . PCNA | Bax
Fl Bel-2 8 A X R IA K, Jridi[A 1.5,
110 GEil#or T

fdi FH SPSS 21.0 #AF i A7 5 s Se 1143 i, 1 i
TORMEI DL x x5 RO, 2 4UECE ) B ABCR ¢ Al 3
BT, 24110 22 53 LR FH B R 3 05 2500 B, I 4
[i1] 25 5 L3R FH SNK-q £ 35 43 H7 , LA P<0.05 387
EZRAFGE L,

2 HFHR

2.1 KLFI16 R Yess SR Aa i

A3 BB S KLF16 siRNA FEF P % B siR-
NA Control #43t it fFiJe U8T 4l fifl, 48 h Ji7 qRT-PCR
Fl Western blot £ I 45 i 7K |, si-KLF16 2 U8T 4
i KLF16 mRNA F1 £ [ 3R 35 7K °F- i K T si-
NC 4 (1,=12.277,,=14.742 , P<0.05) , WIKI 1 F1£ 1,
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Marker si-NC  si-KLF16 Marker si-NC si-KLF16

75—
70 —

55 —
40 —
35 — L — e \PDH

25 — — — w— K] F16 —

15—

10 — —

B 1 Western blot #ill si-NC 870 si-KLF16 £ U87 ZA i1 Hf
KLF16 & B &RiA1E R
Figure 1 Western blot analysis of KLF16 protein expression

in si-NC group and si-KLF16 group U87 cells

x1 FHLFFUST MBI KLF16 RIZBIFM (x+5)
Table 1 Effect of KLF16 expression on U87 cells after

transfection (¥ +s)

21 51 KLFI16 mRNA KLF16 & 1
$i-NC 1.00+0.10 0.33+0.03
si-KLF16 0.26+0.03" 0.07£0.01°

5 si-NC4ltt,*P<0.05,

2.2 Ty FEHT TR UST 4 (4 240 it 75 MR
ARSI VR BEON A MR (2.5.5.10,20 .30 g/
wL) B 8 ZE A T si-NC 24 F1 si-KLF16 #H U87
Z0 IS 48 h, MTT 3230 522 200 Jfd 334 5 10 1) 5%, &5 5%
N (UL 2) , T 20k 52 R B8 A P i i 4l si-NC
2 1 si-KLF16 21 UST 41 i 34 41 (P<0.05) , H¥ &
4 20 we/pL B ZEIAE H T si-NC 41 fil si-KLF16
20 48 h B 4 Jf 348 5 400 1] 232 53 51 Ry (48.84+4.88) %
F1(51.34+5.13) % , 34 5E 10 6l R I TE 50% L2 A7,
I8 B 20 g/l 19 e 25 66 1 R Ji 22 50 56 0 24

si-NC si-KLF16

iy 10'

10° 10°

10° 10°

PI

10 10!

F2 ARERENRZEWEIERTRFEMAM 48 h [T
HEEMEIER (x+5)
Table 2 Inhibition rate of cell proliferation after different

concentrations of solanine applied to glioma cells for 48 h

(xxs)
JeSEH S (wg/pL) AR )
si-NC 2 si-KLF16 2
0.00 0.00
2.5 0.68+0.45 0.72+0.61
5 14.72+1.47 15.79£1.59"
10 32.18+3.22" 35.05+3.50°
20 48.84+4.88" 51.34+5.13°
30 78.34+7.84° 81.36+8.14"
F1E 172.082 169.595
P1E <0.001 <0.001

50 pg/pL BFEMAL L ,*P<0.05,

2.3 A ALY FTR UST 4 LA 5E Y 52

MTT 52 5 43 87 45 R 2R, 5 si-NC 41 M b,
si-KLF16 2 . si-NC+Sol 4 1 si-KLF16+Sol 4 U87
2 i 184 B %R W I AR (P<0.05) , 5 si-KLF16 21 Fil
si-NC+Sol 2 #H [t , si-KLF16+Sol 2 U7 4 it 14 5
R AR (P<0.05) , ILF 3.
2.4 F ALY TR UST 41 LR T Y 52

it A AR AR I &5 SR B R L 5 si-NC AR T,
si-KLF16 2 . si-NC+Sol 41 fil si-KLF16+Sol 41 U87
A R TR I e T 5 (P<0.05) , 5 si-KLF16 41 Fl
si-NC+Sol H#H . , si-KLF16+Sol 21 U7 4 Jid 8 1=
RIH 5 (P<0.05) , WK 2 Fil g 4.
2.5 #41 U87 4 i # Ki-67 ,PCNA , Bax #l Bcl-2
M RIBE

Western blot & Il 4% 21 i Ji J& US7 41 it vp

si-NC+Sol

si-KLF16+Sol

10"

3
10 10°

10° 10

10' 10"

10" 100 10° 10° 10 10" 100 10° 10° 10

»
»

Annexin V-FITC

B2 st gl eSS 4 R T B

Figure 2 Flow cytometry to detect apoptosis
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®3 EHIELEUSTMAILEAES (X £s)
Table 3 U87 cell proliferation ability of each treatment

group (x %s)

R4 BABAUSTHEMATEILE (x+s)
Table 4 Comparison of Apoptosis Rates of U87 Cells in

Each Treatment Group (Z+s)

2H 5] B R (%) 2151 AT % (%)
si-NC 100 si-NC 1.97£0.55
si-KLF16 48.58+2.19° si-KLF16 26.66+4.29"
si-NC+Sol 51.09+2.21° si-NC+Sol 19.24+4.36"
si-KLF16+Sol 86.79+4.24™ si-KLF16+Sol 58.79+5.68™
FAH 287.496 F1i 97.001
P{H <0.001 Pl <0.001
5 si-NC 4H It , *P<0.05; 5 si-KLF16 4 It , "P<0.05; 55 si-NC+Sol 21 5 si-NC 2H I, “P<0.05; 5 si-KLF16 4 [, "P<0.05; 5 si-NC+Sol
t,P<0.05, i H, P<0.05,
> o\ > > >
bx % A & S IR &° & o
< <
S eCX & @ SIESE ) ex@ RS S
(kDa) & & ;Y ¥ W &
1207 - - — K67
240 —
125— g
72—
53—
ud - e e e GAPDH
304 - o —— PCNA
PRpRp— D == ame === Bc]-2
22—
14—
ot -

B3 Western blot %Il & 48 US7 48 A # Ki-67 . PCNA ,Bax #1 Bcl-2 B H K F
Figure 3 Western blot analysis of Ki-67, PCNA, Bax and Bcl-2 protein levels in U87 cells

*5 #£K4HUST A Ki-67.PCNA,Bax #1 Bel-2 EEFRI%E

EIKFELE (x+s)

Table 5 Comparison of Ki-67, PCNA, Bax and Bcl-2 protein expression levels in U87 cells of each group (x+s)

205 Ki-67 PCNA Bax Bcl-2
$i-NC 0.83+0.10 0.78+0.08 0.47+0.05 0.85+0.08
si-KLF16 0.58+0.06° 0.49+0.05* 0.86+0.09* 0.53+0.05"
si-NC+Sol 0.600.06° 0.49+0.05* 0.81+0.08"° 0.57+0.06"
si-KLF16+Sol 0.31+0.03"* 0.24+0.03"* 1.2120.11% 0.20+0.03"
FiH 30.011 47.545 37.811 63.485
PH <0.001 <0.001 <0.001 <0.001

5 si-NC 4l tt, P<0.05; 5 si-KLF16 41t ,"P<0.05 ; 5 si-NC+Sol 41 ., *P<0.05,

Ki-67 .PCNA Bax Fl Bcl-2 & FH #6515 I, 45 1
7N, 5 si-NC 441 e, si-KLF16 41 . si-NC+Sol 41 Fl1
si-KLF16+Sol 21 U87 4fi ffl ' Ki-67 .PCNA #il Bcl-2
£ T (P<0.05) , Bax & 11 #3151 (P<
0.05) ; 5 si-KLF16 4 il si-NC+Sol 41 #H Lt , si-
KLF16+Sol 41 U87 #ii i ' Ki-67 .PCNA Fl Bcl-2 &

FH 23k T % (P<0.05) , Bax £ [ 3R i5 I (P<

0.05), WHE3HES,
3 itig

T 9 ELA 9 R Eﬁ%m FET- R .
,'J%{EEEI’J L, e H TR R R LAY D



- 308 - NTEWEIRITE 20194E7 A %5114 4548 T Mol Diagn Ther, July 2019, Vol. 11 No. 4

G kg 1 AR G IR ST SR W 3 O PR U1 R 5
I7 AT A 45 A BIR T RORTETE AN BE A A
B SR BT BT A 2 A R
FAAEAR KRR B 1 BRI T e g 97 e, IR, 48
F S CE A B AR T T BON ISR iR T
HAEEELNE L, HAT&ZE R4 m
1697 RN R 25 Bl B Ry s
KLF16 78 fifi B 38 vh A #5400 ) PR, 3Rk
RS B A AR UIA G, A S
5 V£ KLF16 siRNA % 4 N i o0 98 U87 4 ff v,
qRT - PCR Fl Western blot £ Il 45 5 i /R 5% Ye
KLF16 siRNA J5 U87 4l Jifd ' KLF16 mRNA F1#& [
FIRIK W] R , R W% Y KLF16 siRNA fig
A TR UST Uil KLF16, MTT 256 Al 28
21 BSOS 0 45 SR SR, TR KLF16 3L 7 i U8T 41
e 14 5 ) k52 A ] AR A TR, i 5 3
Chen 58" N HIE — 3, Z B T8 ) KLF16 738
I A i) 2 AR % % A7 A (mitochondrial transcrip-
tion factor A, TFAM ) 411 thill A i Ji Joi Jed 4411 i 144 % A0
MR . SA BRI KLE16 1 41 ] B 17 98 20
JfL A A R Ak BE 4 AR T S B, 5 i i O
-1, Ma 41 AWFSE 8w , KLF16 3 33 75 p21
H1 CDKA i #F 5 Ji 40 M i 39 58 . 457 KLF16 1B
— o s A B R R T, 2 5 e A ) A v
B AT RERER A T R

B ST o, e 22 A2 A BT R AR 18
B PO T I SR A N R SR 4R
e R0 RE A% S v JRE AR P N i JB R
U251 4l ffl 3 58 =22 M, IR s R M T
AHIF S 38 2 S 0 4G A R AR N R AR R ok
SET S R UST 4 1 A8 s VE M B2, J0K e
SEH A FE 43 S B 2.5 .5.10 .20 .30 g/ L /EH
TUUER KLF16 5114 %7 FEZH UST 4fiifd, MTT 5C 4
o W Je 3% md et UST 240 M 2 M A FH L JF i 6 o vk B2
H 20 wg/wL e BE 0 R JE SR 2k . JF H
MTT 52 56 F i = 20 M ASORS DU 25 2 & 30, 20 pg/pL
(1) Je 52 Bk R A% 10 1 UST 40 B 18 5 , 75 5 40 e A
T2 Ak — 090 35 WA A0 Y e [ 4R &
ORI ITER KLF16 7120 wg/wL 1Y T 2€ 5B
HAERUST 4l fi, 45 5 & B, —H WA VE X U8T
20 o 3 A R S R TS S T B R, A S 5
Western blot & ] 4% 4t ¥ 4 U7 40 M 77 Ki-67 .
PCNA \Bax fll Bel-2 2 /K-, 45 5 & 88 J 2% il s

ULER KLF16 ¥4 7] F ¥4 U87 41 i ' Ki-67 .PCNA il
Bel-2 I F# ik, B Bax AL, H Ip & BE
GUUBR KLF16 VE 358 o 35 58 4 i A% Bt ) Ki-67
FIPCNA JZ 40 flab T35 R E bR W, 2712
T il I8 20 it rp R 22, Beel-2 3 DR 200 i 0 1
Y 2o H P 2 — B 1 40 M T ) T RE
Bax 52 Bel-2 55 F 2 v g 28 20 i 0 T i Y,
1 B R IR BE NS FE BT Bel-2 WO AR 3P/ P A5 40 it T
PR ARSI 25 R IR Je 2R & KLF16 #E [
X6F e JO 98 24 A 34 410 o R T35 S A R BL A T Rg
5 FiH Ki-67 .PCNA il Bcl-2 % 14 3%, [ Bax
HEHRINA L,

g5 I, BRI A UUER KLF16 55 R X e ot e
UST 4l A5 384 48 90 i A TR RV D, O BB
VB R He B B R 2508 s T B KLF16 55 AR B
WIS o ASSEEG 25 AR 7, rp 24 R0 ) 55 G 7 Bk
Al AR T RS B v A R RE R HERE L ]
HCIE FHPE BT BOR M R IR AR ST -
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Bl BE NS Galectin-3 mRNA . MUCI mRNA
A #E TR Sl R & S

A REET ek KT

[ ZE]1 B8 Wit HWESEF NI Galectin-3 mRNA . MUCI mRNA i} 3 1% % Iifi & 2
Y. AE ORBUH R E 02 0 IR R 31 LA S AR X R4 37 0 N BIFST T 4, SR 0 SR
B4 55 B (RT-PCR) #6132 380\ B340 1l Galectin-3 mRNA .\ MUCI mRNA ({1 %3k , 43 A & i
RFFE 83 Galectin-3 mRNA . MUCI mRNA )ik 2 5%, %81 Galectin-3 mRNA \MUCI mRNA [} 31k 5
BEFGHXER., SR HHEBRFEIA I Galectin-3 mRNA . MUCI mRNA 2 3k BH 5 3 51 A
63.0% 1 53.3% , 1. 35 155 T L Mg 4 i BE X6 HE 41 (P<0.05) , H. Galectin-3 mRNA \MUCI mRNA 35
e sr ) 2 DL RO L 25 RS A 5% (P<0.05) o Galectin-3 mRNA \MUCI mRNA FHYEBE B 5 4
R EFERTHAMEARE (P<0.05), 458 Galectin-3 mRNA .MUCI mRNA [ 33k 5 245 B8 1) &
FE R VARG, K i w5 R e Ar K - B % L 9 B TS A .

[EiA] hIMmEER-3; HFEO1; Hm

Expression and clinical significances of Galectin-3 mRNA, MUCI mRNA in

peripheral blood of patients with rectal cancer

ZHAO Mei, ZHANG Zhihong*, GUO Zhongyan, CHEN Ying

(Department of Clinical Laboratory, Tengzhou Central People ’ s Hospital, Tengzhou, Shandong, China,
277500)

[ABSTRACT] Objective To investigate the expression and significance of Galectin -3 mRNA,
MUCI mRNA in peripheral blood of patients with rectal cancer. Methods 92 patients with rectal cancer,
31 patients with rectal adenoma and 37 healthy persons were enrolled in this study. Expression of Galectin-3
mRNA and MUCI mRNA in peripheral blood was analyzed by RT-PCR. The expressions of Galectin-3 mRNA
and MUCI mRNA in patients with different clinical characteristics were analyzed. The relationship between the
expression of Galectin-3 mRNA and MUCI mRNA and the prognosis of patients was investigated. ~Results
The positive expression rates of Galectin-3 mRNA and MUCI mRNA were 63.0% and 53.3% , respectively in
rectal cancer patients, which were significantly higher than those in rectal adenoma patients and healthy per-
sons (P<0.05). The positive expression of Galectin-3 mRNA and MUCI mRNA was significantly correlated
with tumor stage, tissue differentiation and lymph node metastasis (P<0.05). The 5 year survival rate of pa-
tients with positive expression of Galectin-3 mRNA and MUCI mRNA was significantly lower than those with
negative expression (P<0.05). Conclusion The expression of Galectin-3 mRNA and MUCI mRNA is cor-
related with progression and metastasis of rectal cancer. Clinical examination of Galectin-3 mRNA and MUCI
is helpful for the evaluation of prognosis in patients with rectal cancer.

[KEY WORDS] Galectin-3; Mucinl ; Rectal cancer
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1.3 Ky ik
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(g T A TR, Taq B (A T A
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W E TAY TRA R AR, WE1,
1.3.2 U RNA &1

K J TRIzol #E17 i RNA #2 B, 7F 260 nm Fl
280 nm Tz RNA W OGAE , 5520 B 8 = A
i AT A 2R
1.3.3 #5451 RT-PCR [

7 FH 0 7 SR 370 & 5 B cDNA, 2 44 & 4t
20 wL, ¥ & T -20C IR 745 H o M miScript
SYBR Green PCR Kit =17 RT-PCR, {& & It

x1 51¥FE%
Tablel Oligonucleotide sequences of primers
FE SMFF(5-3") K (bp)
3514 . 5'-GCCACTGATTGTGCCTTAT-3’
Galectin-3 N 233
TUE19 . 5'-AAACCGACTGTCTTTCTTCC-3'
3514 . 5'-AATGAATGGCTCAAAACTTGG-3'
MUCI . 213
TS 14 : 5'-CAGTAGGTTCTCACTCGCTCAG-3’
3514 . 5'-TCGTCCTCATACTGCTCA-3’
B-actin 268

TUE519 :5-GAAACTACCTTCAACTCC-3'
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20 pL, £ 45 cDNA 5 uL, & #5149 0.5 pL, 2x
SYBR Green PCR Master Mix 10 pL, ddH.O 4 pL,
P8 25k L 95 TS P 1 min; 95CAEPE 10 s, 62°C
Bk 25 s, T0CHEH 10 min, JEFF 45 K, 450 5%
FH 2% 35 6 B BE S B 1k, EB Y (0, B bR v h SRR
i AP 2647 RT-PCR A, 22 il i o it £k, 1T304
AW Galectin-3 mRNA 1 MUCI mRNA ¥ i , R 4
A e B 7E B 9T 45 3 L mRNA>10° # U1/mL 4 B
PE. FTARAR Y EE 5 31K, LA B-actin /E A A
Z, PR RO AR
1.4 BTk

H W BB 2 R IRIE ARIGIT , AR 3 )8
W #% 52 mFOLOFOX6 J7 £ 25 ¥)4kJ7 : BLIb F141 85
mg/m”, IR 5 200 mg/m’*, 2 h PN K T 58 K
T H FUR W E 400 mg/m? Ik HEE 5 2 KR & 3 d
TR WEE 1 200 mg/m’ # Ik HE T, B 2 8 o 1497
T, H5E 6 MT LT . TS &34 H L
i 112 XSEIT R, Gt B S A AF
TG0 o
1.5 Giilrik

iz 1 SPSS 19.0 #4430 #r , TH AR AF (%)
FoR, YLiE] e R A 2 K5 5 2K F Kaplan-Meier [if]
RIATH ALY, L P<0.05 B ERA G % X,
2 #R
21 & 4 4 A Il Galectin - 3 mRNA Fl MUCI
mRNA Kk FH M

7 9 20 H AN R I P Galectin-3 mRNA 2
K BH R 63.0% (58/92) , B i = T {dt e X 1R 21

10.8% (4/37) I E I I Ri 4 25.8% (8/31) ,  5F B A
Giit e B L (P<0.01) o B 9 41 88 & Ah A i
MUCI mRNA FHM: %K 53.3% (49/92) , B & & T
{3 %t BB 20 5.4% (2/37) F1 1 W Jif 95 20 19.4% (6/
31), ZRBAGH = X (P<0.01), L3 2,

®2 3AHBHFINEM Galectin-3 mRNA F1 MUCI mRNA
RiKER [n(%) ]
Table 2 Expressions of Galectin-3 mRNA and
MUCI mRNA in 3 groups (n(%)]

Galectin-3 mRNA MUCI mRNA

H]{?
-
N}

PR PR3
fEEFEX g 37 4(10.8) 2(5.4)
HpREA 31 8(25.8) 6(19.4)
HmA 92 58(63.0) 49(53.3)
2 1H 34.284 30.789
Pfa 0.000 0.000

2.2 Galectin-3 mRNA Fl MUCI mRNA [ % 5
EL R BRARAE Y O R

02 il H i g, 1+ 0 3 Galectin-3
mRNA Fl MUCI mRNA BHMER K 51.4% F1 37.1%,
I +1V 3 BH P 2R 70.2% F1 63.2% , 2% 5 HA Gt
S L (P<0.05) o = H R4 Galectin-3 mRNA
I MUCI mRNA FHPE# R 55.2% F1 43.1% , ik 531k
20N 76.5% F1 70.6% , 25 7 ¥ H A G it 78 XL (P<
0.05) o JCilk B 455 % B # Galectin-3 mRNA F
MUCI mRNA FH%E %K 46.8% Fil 36.2% , 1 i A T
S5 FE RS B 80.0% F1 71.1% , 2= 3 HA 4 it
2 X (P<0.01), L3 3,

%3 Galectin-3 mRNA #1 MUCI mRNA PR1E R 5 B 7 B R EFEN X R
Table 3 The relationship between expression of Galectin-3 mRNA, MUCI mRNA and rectal cancer pathological features

Il R HEHE b n  Galectin-3 mRNA [n(%)] {8 P{H MUCImRNA [n(%)] xfH PH
. % 51 34(66.7) 28(54.9)

P 0.645 0.516 0.124  0.834
& 41 24(58.5) 21(51.2)
<55 29 20(69.0) 16(55.2)

R (%) 0.637  0.491 0.062  0.826
=55 63 38(60.3) 33(52.4)
[.0# 35 17(51.4) 13(37.1)

TNM 4311 5078  0.028 5.895  0.019
I . IV 3 57 41(70.2) 36(63.2)
=N 58 32(55.2) 25(43.1)

HA 1k " 4173 0.047 6.505  0.017
o1k 34 26(76.5) 24.(70.6)
. ] o 47 22(46.8) 17(36.2)

NS 52 10.870  0.001 11.275  0.000
H 45 36(80.0) 32(71.1)
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A: Galectin-3 mRNA FHA%: 20 A1 B M 41 Kaplan-Meier 4= £7 i1 28 ( =
6.196, P=0.013) ; B: MUCI mRNA FH % 41 F1 BH ¥ 41 Kaplan-Meier
A7 (°=6.881, P=0.009) ,
1 HMREEF Galectin-3 mRNA 1 MUCI mRNA Fi%k
55 8545FHNXR
Figure 1 Relationship between Galectin-3 mRNA, MUCI

mRNA and 5-year survival in patients with rectal cancer
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Table 4 Correlation of serum Galectin-3 mRNA and MUC1

mRNA expression in patients with rectal cancer
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7 AN TE AR, P, vERR 91 PRI2 W FD 4y
WX R RE B EE . HAt EiEr
Il R 12 Wi #1431 3 %2 L MRI (Magnetic Resonance
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- 314 - W SR ek

20194E7TH H11E

a4l T Mol Diagn Ther, July 2019, Vol. 11  No. 4

FAN W58 K L Galectin-3 Fl MUCI mRNA 1) ik
55 R (7 TNM 4330 20 2150 A0 R B8 LA B bk b2 &5 %%
A O, TNM 43 0100 5 DL B bk L 25 56 78 FR o
Galectin-3 mRNA Fl MUCI mRNA BH % & A= %4,
o, B, 6 Ah A I Galectin - 3 mRNA Al
MUCT mRNA £ %) B 98 0 e B PP Al AT —
EZZMME. &5 %)Mk, Galectin -3
mRNA Fl MUCT mRNA BH: B35 5 424 77 R 2 B
WAL T AYE B, #1278 Galectin-3 mRNA Fl MUCI
mRNA 335 5 B i 8 3 1005 A7 76 FH e,
HAAE VAR B TS 25 8

HUFRFEMN, YA Sb Galectin-3 7T 5 20 1 iE
MUCI %54, S8 MUCT WAk 53 A, 22 2% 40 i 2 1fi
Z A BH B DR T, R0 R 0 Fr £ 2R, 448 5 e 40
i 5 L P R 8 R, DT A R 1) R 2R e B
PR AR R, EE R
H1JE 1L H Galectin-3 mRNA Fll MUCI mRNA [f) 32
KRR EIEAMHIEK R, U Galectin-3 mRNA Fl
MUCI mRNA M 5 520, 3 [6 2 5 1 g I8 ) i g
R,

Zg b iR, 40 A I Galectin - 3mRNA . MUCI
mRNA £k 5 MmN kL kKRR %)
} 6, Galectin-3m RNA .MUCI mRNA & A4 Bh T
X} E R B USRS %

S 2% 3k

(1] ¥Fok, 255, B T7°, 4. CES2.CA19-9 %Kik 545
L g 2 3 I AR B AE B AR YT S 56 R b
(1), &5 AT TAMEE, 2019, 25(1) :48-52.

(2] oA, B0, SR HE ) % 7 CA19-9 SICAM-1,
LDH 7 45 1 Wi B3 7 P i 238 L H T Bils
PEAS WA B [T ). ARt S gE a Fr S IG R L 2019, 26
(2) :196-200.

[3] T2dk, /rEWE . MEMME C Y& EHHS R
PERGAS 2 Wi A [T ). v [ o oG [ 25 A ik Ak,
2019, 27(2):139-142, 146.

(4] M. A N B 40 A4 K T mRNA R 28
ITmRNA 7 45 /N 40 i ez 55 5 A1 J) o v 9 3% 5k 20
SCLT). G R B AR 2K, 2017, 45(4) £ 53-55.

(5] EEFE, Zl, FEAER, 55 W 5 4i i

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FUBBEAR R 3 AU & R avB3 KAL i 4 )8 1R G
2mRNA KA KB LT ] hE 2R Y, 2014, 17
(30) :3579-3584.

ER, AR R e AR T A 2 AN (L SR YT
SR PR R [J ], P S SRR S, 2014, 34
(1) :37-40.

T#, 2 E% . RHTCEA . D- Rk FHEAEY
55 HL I e o DR B 0 2 B U AR DG MR AT Y
[T, PR 56 B2 2%, 2019, 40(6) : 690-693.
MO, KRG, LA, 55 ORET LS MR bR S
K V-8 B e R G 23 30 o B S HTPEAR (0] o T b
T, 2014, 23(7) :616-620.

Wk . CEFURBESE R -3 TE45 i h i R0k SR
I R 2 SC LT ] rp B e R 45 4 A RHAR &, 2016, 22
(5):438-441.

Gao X, Balan V, Tai G, et al. Galectin-3 induces cell
migration via a calcium-sensitive MAPK/ERK1/2 path-
way [J]. Oncotarget, 2014, 5(8) :2077-2084.
Gordon-Alonso M, Hirsch T, Wildmann C, et al. Ga-
lectin-3 captures interferon-gamma in the tumor matrix
reducing chemokine gradient production and T-cell tu-
mor infiltration [J]. Nat Commun, 2017, 8(1):793.
Takahashi H, Jin C, Rajabi H, et al. MUCI1-C acti-
vates the TAKI inflammatory pathway in colon cancer
[J]. Oncogene, 2015, 34(40) :5187-5197.

EWBEE, M, F, % . Gal-3 Fl MUCI 55 1 7E
S5 g RS B G R A AR [T ], 52 Mg 2
i, 2016, 31(3):250-254.

Mocan T, Matea C, Tabaran F, et al. In Vitro Admin-
istration of Gold Nanoparticles Functionalized with
MUC-1 Protein Fragment Generates Anticancer Vac-
cine Response via Macrophage Activation and Polariza-
tion Mechanism[J]. J Cancer, 2015, 6(6) : 583-592.
XBEF, FHI5 . MUCT-siRNA Xf A 75 8 Tea 41T F |
12 %8 ¢ PI3K- Akt {5 536 s A5 0 [ 7] 11 s = 2 B
78, 2018, 34(2):148-151.

BRmmm, T IR . IR IR 2Lk R 98 v Galectin-3 il
miR -322 # 35 Ml PR B SCLY . i R i =7 2% i
2018, 23(10) : 900-904.

Zhao Q, Guo X, Nash GB, et al. Circulating galectin-
3 promotes metastasis by modifying MUCI localiza-
tion on cancer cell surface [J]. Cancer Res, 2009, 69
(17) :6799-6806.



NTEWiERITaE 20194E 7 %5114 4541 T Mol Diagn Ther, July 2019, Vol. 11 No. 4

REISCUMBILI R AR 85 I HLGA S 2 A i
I PRI

MR LR

[ ZE] B IR 45 i R IG AR B AN Tl S 4 MR B ik s, S i1k
SRR ARRE T RAREEIS KIS . AiE ARIERT S R 2015 4 2 H £ 2017 4 2 H TR B4
AR A AR 1Y) 02 ) 25 W i FR 3 ARSI IR B 7 2 IR TR HEA T 434, K SR FH Bl 4 BRI 1 45 B R 3 15
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W ARTT ARG 1 d.3 d R SR Pk A 3 (MMSE) 34 2 28 58 3 R D BE 5 SR P TEEE fh 928 108 o3t 46
(ELISA) K& 2 4 s AR ARJG 1.d.3 d I S-1008 % 11 SRS T o (TNF-a) | F 40 I/ % 6(IL-6)
K A (IL-1a) | &0 C S 8 1 (hs-CRP) 5 [ AT 2 41 H R )5 1 d Steward S5 BEPES> DL K%
(VAS) PPy 5 10 AR S DMK & A L, R WUEEA 5 % BE AL AR v i i IR B A o i 25 e
FHEZEF G2 X (P>0.05) , MUES L I3 W B (8] 3545 1) () 2 35K T i, 22 R R St X
(P<0.05); WLELLH 5%} IR A J5 MMSE 343 | IfiL 3 S-1008 25 14 . TNF-o . IL-6 . IL-1 . hs-CRP /K -1 i 3%
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Effect of Epidural Anesthesia on Cognitive Function and Inflammatory Protein

Expression in Patients with Radical Resection of Colon Cancer

CHEN Jiehua', MA Haiyan®*

(1. Department of Anesthesiology, Huangshi Central Hospital, Edong Health Care, Huangshi, Hubei,
China, 435000; 2. Department of Anesthesiology, Huangshi Maternity and Children ’ s Health Hospital,
Edong Health Care,, Huangshi, Hubei, China, 435000)

[ABSTRACT] Objective To investigate the effect of epidural anesthesia on the cognitive function and
the expression of inflammatory protein in patients with radical resection of colon cancer, and to provide the
theoretical basis for the optimization of radical anastomosis of colon cancer. Methods 92 patients with
radical resection of colon cancer in our hospital from February 2015 to February 2017 were selected and
divided into groups according to the different anesthesia program, 45 patients with simple general anesthesia
were included into the control group; and 47 patients with epidural anesthesia combined with general

anesthesia were included into observation group. The bleeding, wake time and other surgical conditions of
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patients in two groups were recorded. The mini mental state examination (MMSE) were used to evaluate the
cognitive function of the two groups preoperative and postoperative 1d and 3d. The levels of serum S-1003
protein, tumor necrosis factor-a (TNF-a) , interleukin-6 (IL-6), interleukin-la(IL-1a), and high-sensitivity
C-reactive protein (hs-CRP) were measured by enzyme-linked immunosorbent assay (ELISA) in the two
groups preoperative and postoperative 1d and 3d; The postoperative 1d Steward recovery scores and visual
analogue scale (VAS) scores were compared between the two groups; The incidence of postoperative nausea
and vomiting were recorded. Results There was no significant difference between the two groups in the
amount of intraoperative bleeding, the usage of propofol and remifentanil (P>0.05). The recovery time and
extubation time of the observation group were significantly lower than those of the control group, the
difference was statistically significant (P<0.05). The MMSE score, serum S-1003, levels of TNF-a, IL-6,
IL-1a and hs-CRP in the two groups were statistically significant before and after surgery (P<0.05). The
MMSE score of the observation group was significantly higher than that of the control group at 1 day and 3d
after operation. The levels of serum S - 1008 protein, TNF - a and IL-6 of the observation group were
significantly lower than those of the control group (P<0.05). The score of Steward in the observation group
was significantly higher than that in the control group, and the VAS score in the observation group was
significantly lower than that of the control group (P<0.05). The incidence of nausea and vomiting in the
observation group was 12.77% , which was significantly lower than that in the control group (31.11% ), the
difference was statistically significant (P<0.05). Conclusion Compared with general anesthesia, epidural

anesthesia can significantly improve postoperative cognitive function, postoperative S-100 protein and other

inflammatory factors, and have a lower incidence of adverse reactions.

[KEY WORD]

BT, X T B g5 i 5 MR AR S
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FIREE A, EE A T M 27 9], ok 20 )5 B ARAE %
49 % I 18 %, 14 (60.43+4.34) % . 4 A KR
HE T B2 R R R R A S A i
BRI LR AL WNE S AT A IR TR B
FRBRBEBFARTE THARGEF AL R EAE
WK ELEE 557 5 w0 v S LA SRk o HEBR BR v
8 WM FEAS 5 A R IRES SO s A b7 IR YT &
B IFRE P I A A S I A D) RE R 5
TR o Hode 2 4L R PR A 25— e
KRG XL (P>0.05), A 0] i,
12 ik

HAFAREG, 4T BE TN &K, Ol
P AEC0R 0 S bk i A L BUST 4 4 (bispec-
tral index , BIS) fij i &2 | 5 I /& R 52 W 0, 1fi 40
TR AN T 95 % , 3 K i 1% 2 i 5 AN A 3k
RlE 20% , BIS {H 4 +5 T 40~60. #372 AN T CO. X
JE I A5 12~15 mmHg, % FRZH 5 E A7 B4
EYIRIE , ko 59 2 PE TR (0.6 mg/kg) FRJE (2~
4 pglkg) (NI (1.5 mg/kg) . BE A B4 (0.05 mg/
kg) AT SRR s AR h P IA B 4ERF 5~8 mg/(kg-h)
B 25 K JE4EHE 0.15~0.25 we/(kg-h) , 4545 Fe ki 5
1R % A 4 BRI 2, VK52 1 30 IRS WRIR IR
WLZEZH B35 R R A BEL s 52 65 4 B RR T, U/
RN, >R FH A RS2 A0 2 ), 2 0 ] B 16 8 T9~T10, T
SR A AR A G W I R AT RM L 45T 3~4
mL A Z R (1.5% ) , PR I 5 714 6 T
TKFLUT , & BRI 55 B — 3. 2418
TR (S5 W9 D3 T AR B A St R G )
JIT AR A I O 41 B A0 0 D70 B3 A 7 i B P 565 3 sl ik
LAY D3 ARXATEE Eidia A .
1.3 FRbRFE bR

FARREOL 0 5% 2 4 B AR i & P9

R B 25 K e o I3 W [R] LA R 4k B T

RYEHETF AR ARG 1d.3 d R4 B E I H
JKIfiL, 3 000 r/min B5.C> 10 min J5 43 55 L7 , 5% FH il
1 A 922 W% B 56 (enzyme-linked immunosorbent as-
say , ELISA) kil 2 28 /35 137 S-1008 #& 11 TNF-a
IL-6. H 240 Jig /& 1o (interleukin 1o, TL-1a) B C
J v % H (hypersensitive C reactive protein ,hs-CRP)
7KF, ELISA 6 G0 &0 [ 38 [Fam A= A vl .

MMSE ¥ 4r : KA AR5 1d.3dxRH
MMSE /1 ft 2 41 f 2 A H D) RE , G145 iy 24 BE
HRRE BEREN = m A R (A5 MRk
1% L0 T M4 30, =27 S MINAITIREIE R LT
27 43 FIW AR T RE RS i , 21=MMSE<27 M 3% &
NN T REFE A5 L 10=MMSE<21 Jy v BE A 1 1) fig i
i .\MMSE<10 } 5 BN A RE AT o

P VAS PF43 : fi— 2% 10 em 2R BL, RE AR
i R R e E AR B TE 0~10 cm 2R B [ fbRic L 14
R e 7N PR O™ F 5 Steward i I TE ) - 2 HR L
BRU MER A L EA R FARE S E =
TESEARJE A O MR 15
1.4 GEits5rr

JIi A g SPSS 16.00 4t i 3Kk 44 #E 17 43 #7 Ak
B, TR n(% )RR, R R, a3
B (2 +5) 7, 50 6 00ORER 8 52 I 4 7 22
BT, AL R B 38R FH LSD- A 56, 4 8] B 38R
FH KL, P<0.05 %R 22 53 HA Gt X,

2 R

2.1 2FARIEM LI

2 R M PSIA I e o K e
ZE BTG FE X (P>0.05) , WLEL2H i i ) )
P A ) i AR TR AL, 2 R B A G E X
(P<0.05), lL5% 1,

Tl 2HFABREER(F+s)

Table 1 Comparison of surgical conditions in the 2 groups (¥ +s)

it H WLEELH (n=47) X2 (n=45) t1H PiA

A I (mL) 98.43+12.43 102.45+14.02 1.457 0.149
PIYAE A 4 (mg) 823.34+34.54 830.43+45.33 0.973 0.333
i or K Je i (pg) 1421.43+312.23 1451.43+316.56 0.458 0.648
PRI A] (min) 6.87+2.31 7.87+2.56 2.166 0.033
PR AW ] (min ) 8.04+1.34 9.05%1.45 3.472 0.008
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2.2 2HARFIARGINHINAE  RYER T /K i X (P<0.05), K5 1d.3dWELLH MMSE PE53 i 2 5
2 HAFT A G MMSE 43 IfiL 7 S-1008 25 4 . TXTHEL, 178 S-1008 25 H . TNF-a  IL-6 7K i 3
TNF-a IL-6 IL-1a \hs-CRP /KR EA G IE TP, 2R EA5015 L (P<0.05), 1Lk 2,

R2 2HARFARBFNANINEE REEFRFLE (x£5)

Table 2 Comparison of preoperative and postoperative cognitive function and inflammatory factor levels in the 2 groups (¥ =s)

e 2H 5] AHT AE1d AJF3d
WEE 28.45+1.03 23.04+1.54° 26.60+1.43"
. X HRZH 28.39+1.05 24.76+1.69* 28.04+1.04"
MMSE ¥4y
/P 0.277/0.783 5.106/0.000 -5.541/0.000
F yn=288.36, P=0.000; F 43=135.03, P=0.000
P =S4t 75.65+12.43 08.45+15.43" 84.56+13.04"
X E 2l 76.04+11.89 120.45+20.31° 102.32+14.56*
S-100B (ng/mL)
/P 0.154/0.878 5.866/0.000 6.169/0.000
F uw=67.72, P=0.000; F 44»=31.52, P=0.000
U 2S4E| 68.54+10.43 123.43+15.65° 88.56+13.54"
POpiiEEAEN 69.04+9.67 112.34+14.65" 08.87+14.89*
TNF-a(pg/mL)
/P 0.238/0.812 3.386/0.001 3.477/0.001
Fuw=311.89, P=0.000; F 43=26.12, P=0.000
WAL 103.54+15.43 157.56+19.07 126.43+16.55®
X R H 105.05+14.99 170.45+20.43" 140.45+18.54°
IL-6(pg/mL)
/P 0.476/0.635 3.130/0.002 3.830/0.000
Fun=148.11, P=0.000; F 45=23.83, P=0.000
WEL A 11.23+3.03 17.03+4.54° 13.43+1.34"
IL-la(ng/L) Xt R 11.33+2.03 18.73+3.45" 14.06+2.45"
Fuin=130.52, P=0.000; F 43=3.00, P=0.087
WAL 2 2.12+0.43 3.98+0.76" 2.57+0.65°
hs-CRP(mg/L) PapiE| 2.14+0.35 4.0420.45° 2.59+0.64"

F4»=90.38, P=0.000; F 53=2.605, P=0.110
R F o TR AR b B[R] 1) 22 S K50, F o R AN IRI P [R] 119 22 Sk 9. SORATAR L, 'P<0.05; 5SS 1d # 1K, "P<0.05,

2.3 2 Steward JEREPFI; \VAS P73 AL 2.4 2 ZMEOIK I R AR LA
WEEH AR Steward S5 B 73 i % & T X IR WLER AL D K AR R 12.77% , B & KT
A, VAS W TR 2R BASIT R MBAGLII%), 25 B4 E L (P<0.05),
X (P<0.05), 13 3. W 4.
&3 240 Steward FFEEITES (VAS IS LLEL (R£s) x4 2@BOIRIEE EF LK
Table 3 Comparison of Steward wake score and VAS score Table 4 Comparison of the incidence rate of nausea and
in the 2 groups (x+s) vomiting in the 2 groups
451 n Steward 75 EPFS>  VAS > 4151 n Aot (n) KHER(%)
WL 47 4.05+0.65 4.32+0.67 pUE2S7E] 47 6 12.77
XTI 45 3.56+0.56 5.66+0.76 Xif R 45 14 31.11
tE / 3.866 8.981 r1E / / 4.548

PH / 0.000 0.000 P1E / / 0.033
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3 it

25 W g S H UL IR T b e, o & A
WAL T4, R8BI EHW S ARG s AL,
40~50 & NBE R i m , B BRI LA R 2~
310 g B RV RR BRI IR R
gy AR, R R R AE E I MR P R e R
T SRR AR LS I RIR YT B e
L2 — A HEEFR, RGN A BE RIS 45 Wi
HIG ARG WO AAEZ—" 0 Nz 45 W 2 LA
AR B 3, LA S B DR iR | X PR
() 7K 52 73 UL e F AR i 52 J1GR |, AR5 5 5 R
INAITIREGR Y o YRR ZWF R R, BT AR
A BB XT TR R NN KT i o — o B s
[ e TR S e T N = I R T A s
B R, iR R TR S D D RE B A5 , ikt
Bk A D BE 405 1 R B, R M 1
RBRBEJT O E 2L, B35 R F 1 & 8 LA St
JBR i 380 RE B A SR, B F ST I 2R TR R
T JIE5 471 SEL i PR 15 T R 3 BEL DT T A DX 3 P 475 T
P S 2 R R R 2 D / BROE RE OG S k  F
G LL K 2 i o

A AHIE NN, R RN S T B0 0 T RE R
(A 0 57 e B PRV R =2 — T AR 4 1 5 B 4 B R e
i 52471 JEL VT IR T 0T 47 3 A 0 1 v X R 22 2R 4 DU
B8 B 2R G b A 9 % 5 B AT — 22 1 BHL i A
FH L BE 35 0 AIK A AE PR 9 B L, 20 v A i 28
Z RAE N F R REEE ", S-1008 #1116 5 HE [G
201 LA B AR Ao 2 G L T TR A v R R A
S SN M A5 A0 0 RO AR A 2 — T, B A T A
P HAKCOEAS 32 (RSN PRI 9 I 59 B I
F AR S A T A RR S P I A0
i ; Karmakar 55 0F 58 45 3 78 2 R F A AR S5 1l
1 S-1008 H K FHINHIIRE R M A, 54
LEEF—F, TNF-o . IL-6 7K FJ2 23 A 52 i AL
AR 9 0 B A0 M PR 7, AR R 5T B s R I
% S-100B % 1 . TNF-a . IL-6 /K F-# . 3% 7}, 5
W52 21 K BEAIR, 3 TR G A v, SR A R E A
RH T 26 R R WA B 2 NI DI REPE M i 7
AJG 3 d ML MMSE -4 3 5 T4 IR 4, X
55 RAE KT 0NN T AR DR X — ML A A
Harris 55/ 38 $5 4 A 5 4 BH ¥ PR 4 5 12 BH ¥ T
AR KI5 11 52 B 48 T A A p 25, BE B F- A X 38 N

P B R G T B rh AR 2 b B T e
2 B S b RS BT L A S 0 LS
Jhg et W AT, A 005 AT JRR B 1 B 1 o R U R 8 24
AR J5 Steward S5 BEPF 43 L VAS P45 DL ST O K
KA RO F X IR . R ) P AE G R B Y
71~ Bt B 471 BEL Vs IR TR 5 70 T i () 3 I ) 5 R
ARTCI 25 5 B ARG oR 25 ¢ W 3, X ]
AE I AR G A BRI B — a8 % 22, 7 H S 41
PFBIRAMETE . ARWFFE AN B 2 A AE T4 B2 B ki
2H SR 05 BURHE B 1L W S-1008 25 H S5 H AL IA S
JKAF-1 MMSE 153 1 AR 25 G, AF 53 A A5 A1 B Hi
XTI BE LR AP B 50

gE LTk, M Tl 4 B RR I, B A
REL 77 JBR ¢ e o 2 42 AR S N RN D) g, 2 R 5
S-1008 & M & RERH T /KF, AR KN A4
AR,

S
(1] AE2% . f R SE BVIBR AR YT 5 45 W i T 5o e
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PR 259 KB LK i *ﬁﬁﬂF[ﬁuﬁ NT-proBNP.BUA.
cTnT /KPS 4k B LI R &

WA A FHa

[ ZE] B BEUTIREEE B MRGE T AT I TE 2055 A o G A4 K AT & (NT-proBNP) | il JR 2
(BUA) S E I T(cTnT) /KPR ZILIGIRE Lo Ak BEH20134F 9 A 2 2018 4F 1 A AP il iK%
BEIR YT 1Y DR B2 FR 160 1] , 4R H O I 45 95 005 K AR 45 0 40 o & A 4 (n=124) LR R 41 (n=36) , [A] 11
B B E N B A O fi R X IR A (n=160) , kil T A A B3 1L 3 NT-proBNP ,BUA | cTnT 7K -, 43 7 IfiL
% NT-proBNP .BUA .cTnT /KPS OMAE RN LR . 4R IREMESEH MYE NT-proBNP . BUA .
cTnT 7K F BH S = F 6 e % R4, 22 F A S b 22 8 L (P<0.05) 3 & A= 40 R & e 21 i 85 I Il v
NT-proBNP .BUA .cTnT 7K EHWE&%EM T, 2R % 2R L % AT IS 1034 NT-proBNP . BUA . ¢TnT 7K-FH i
T RAH, 227 A 552 L (P<0.05) s KR /PHr 45 R R, A0 (560 %) BB PRI | & 1L R L 8%
M7 J IfL 3% NT-proBNP>4 381 ng/L .BUA>420 pmol/L . cTnT>0.1 wg/L /K5 5 0 I8 5 1Y & 428 ¢
(P<0.05) 5 Cox [Al JFPE 73 Hr 45 L o , 1 IR AR B PR | =1 1A 5, NT-proBNP>4 381 ng/L . BUA>420
pwmol/L .cTnT>0.1 pg/L 4555 250 M A B 19 & 2B B B A OC 1 (P<0.05) . S5 FRERAE B 1M
W% 3% T J5 I % NT-proBNP . BUA | ¢TnT 7K V- F [ , % #7 J§ NT-proBNP>4 381 ng/L . BUA>420 pwmol/L .
cTnT>0.1 wg/L 5.0 ML H9 1 % A4 2 DA O .

[SE$BIA ] FREFAE ; VBT 3 S TEA SRR T M FRAR ; WUESEE 1 T 0 I A5 B

The changes and clinical significance of serum NT-proBNP, BUA, cTnT levels

in patients with uremia before and after hemodialysis
XIE Xi*, LIU Lili, LI Shuhui

(Department of Nephrology, People’s Hospital of China Three Gorges University, Yichang, Hubei, China,
443000)

[ABSTRACT] Objective To explore the changes and clinical significance of serum N-terminal pro
brain natriuretic peptide (NT-proBNP) , blood uric acid (BUA) , troponin T (c¢TnT) levels before and after
hemodialysis in uremic patients. Methods 160 patients with uremia who underwent hemodialysis in our
hospital from September 2013 to January 2018 were enrolled. According to the cardiovascular disease, all
patients were divided into occurrence group (n=124 ) and undeveloped group (n=36). In the same period,
healthy people were selected as healthy control group (n=160). The levels of serum NT-proBNP, BUA and
c¢TnT were measured in all subjects. The relationship between serum NT-proBNP, BUA and c¢TnT levels and
cardiovascular disease was analyzed. Results The levels of serum NT-proBNP, BUA and cTnT in uremic
patients were significantly higher than those in healthy controls (P<0.05). The serum NT-proBNP, BUA and
c¢TnT levels after hemodialysis in the occurrence group and undeveloped group were significantly lower than

those in the before hemodialysis. The serum NT-proBNP, BUA and c¢TnT levels after hemodialysis in the

ek frn. Zok RPARERE AFH, Ak, &5 443000
*BASAEE A, E-mail : xiexixx2@126.com
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occurrence group were significantly lower than those in the undeveloped group (P<0.05). Univariate analysis
results showed , the age ( >60 years old ) ,
NT - proBNP >4 381 ng/L, BUA >420 mol/L, c¢TnT >0.1 pg/L were associated with the occurrence of
cardiovascular disease (P<0.05). The Cox regression analysis results showed that, the correction of age,
diabetes, hypertension, NT-proBNP (>4 381 ng/L), BUA (>420 wmol/L), ¢TnT (>0.1 pg/L) were still
Conclusions

diabetes , hypertension and blood serum after hemodialysis

statistically associated with the occurrence of cardiovascular disease in patients (P<0.05).

The serum NT-proBNP, BUA, cTnT levels were decreased after hemodialysis in uremic patients NT-proBNP

(>4 381 ng/L), BUA (>420 pwmol/L) and c¢TnT (>0.1 pg/L) after hemodialysis were closely related to the

occurrence of cardiovascular disease.

[KEY WORDS] Uremia; Hemodialysis; N-terminal pro brain natriuretic peptide; Blood uric acid;

Troponin T; Cardiovascular disease

PRAFEE A2 o I WE PR 11 48 R IR IR
lﬂlﬁ%@ﬁfﬁﬁ%ﬂiﬁﬂ%ﬁﬂ@*ﬁﬁﬁﬂ‘kr,
H T 322036 T J7 1 I3 A, (H B A 0 1)
Gy T B0 ML PR 1 A A, T AT ERLC I 4 9
R TTF BT, 29 b7 BRI 50% " 15 1)
W 9% IE 5K, 2 & R ity o 84 K A 4K (N - terminal pro
brain natriuretic peptide , NT-proBNP) | JJL£5 % 1 T
(troponin T, cTnT) &Il R 8 FA.C L3464
HOuF 1 W AT IR 9T IS By DR BEAE BB CE A I A
B, HeAh, WA BRI, = R R IAE AT A5 2
22 B 1 & 2 3 7 I P Y R 2 (blood
uric acid, BUA ) 7K 1] /5 A 3P4 0 145 92 0 & 24
MY SR AR, H H FTOC T IR BT 7 B A
175 NT-proBNP . BUA . cTnT /K ¥ 5 Ho.o» ifil 45 %5
s A I O R ARGE B D B B 98 o A I DR B
iE H 3 I Y8% BT BT )5 NT-proBNP ,BUA | cTnT /K
L IR S AE A DL R, g1 B =5 O I R
KA FR Ry 5 PE A R I PR B 5 T A0
MRS HREN T,

1 ABESHE

1.1 X%

YEHL 2013 4F 9 H % 2018 4F 1 A AP E B A4
— N BB B B ATIR T 1Y PR EEAE AR5 160 191, 7]
WL 160 {5 3N DUAE R fg Fe Xy A, s
PAFHE : O IRAE R LR % AR R A
FEAE PR FEAE 5 @ 22 MU W L& BT >3 > H
QW >18 %, ToHs i i B 5 @28 F MK 7] &
P o HEBRARAE : O 1A H ARG/ F AR
QT G 91 . v FL I Lo M s L B A R
Wt AEEM<S A ;@i 1 A WAL 2
O HUESIE AFRE O8O a0 T2l i

ORISR EA T . ARV C 4K B
HED WM HEN, IREERETE 824, &
78 1] AF Y 42~76 %, F1(63.47£10.57) %, BT
15 %0 18.03~28.76 kg/m?, 14 (24.48+4.14) kg/m® .,
{eEEXT RR AL p 55 84, 4z 76 ], AF- % 40~78 %, OF
$1(62.47+10.51) %, SR T 5 1544 18.16~28.57 kg/
m’, -1 (24.62+4.18 ) kg/m*, 2 ZVES] ARRE B i
Fr R EE L 22 F RS TR L (P>0.05) .
12 Hik
1.2 —BORhE

FirA N B B S SR e s v i) AR RS |
B R B KRBT R B R, IR BEIE R IR
LEPI L B M R SE R
1.2.2 M ENT

PRBEAE B3 34 2R — Uk 32 B 4 32 T K
KB K BER R R R (1R 1.3~1.5 m?) , i
BTV A e T2 S 6 325 A Y, 1004 3 % R A AR s T
Sk N ER TP OEIKEE . B SHBOT,
I 2R 35.5~36.5C , i AT it & 24 500 mL/min, 55
Fii%%y 1.25~1.50 mmol/L, 4} & F & 138 mmol/L,

L3R & A 200~300 mL/min , #2514 2.0 mmol/L,

3 W/ L 4~5 WKk,
1.2.2  FEbRKEM

PREEAE £8 35 24 B It 5 R B RE L
fE 0L FEL AR BT L 000 P L IR L IOBE SRR bR fEERE X IR
HT ABE 2 h W, IREENE B T M 8GE B 11T S5 il
s PR 6 mL B A TJCERAE T, 40 B LT
(3 000 r/min, 12 min, #.0F4% 8.5 cm) J&5 K H B
B, 95 W% B 5 4G 0 1fiL 7 NT-proBNP . BUA . cTnT /K
S, H:H NT-proBNP>4 381 ng/L . BUA> 420 pmol/L .
cTnT>0.1 pg/L & X M iZFEFrK T s, a5 &
By A AR R A RS F o
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1.2.3 Ffii

PREGAE B 8 o i vh 255y ATl U7
ABFIERETT 3~22 D A, F44(12.05£2.32) D H , W
FERE s O U BE 000 T O 7 32l O
NV ING S M NE N K= 8 73 T 2 S VS R4 8
W DR T 0E B8 3F o R & A (n=124) ALK & 4 (n=
36)
1.3 Giilsiabs

K SPSS 22.0 G it # Ab BREHE | %1+ 4i0gE
BHERLA (%) FeoR R 2 Ky, X Bk
(R +s) e, K e K08, XoF 45 41 (4 Bsf 1] 22 53¢ L 3ok
FHWG W LL 4 LSD -1 K 3%, 1L 7 NT-proBNP,BUA .
cTnT 7KF-72 4k 5 IS 900 19 OC R B IR 22 47
M Al Cox [IHPEST T, P<0.05 /R 2 7 A Giit2#

2 #HR

2.1 PREENE AR R B X HE 2 1 %5 NT-proBNP
BUA .cTnT 7K L 4%
PR EFAE 5 L7 NT-proBNP .BUA .cTnT /K-

B TEREX A, ZRAFIT7E L (P<
0.05), WK1,

R1 KREEBRENEEXEBAME NT-proBNP,BUA
cTnT KF LB
Comparison of serum NT-proBNP, BUA, cTnT

levels in uremic patients and health persons

Table 1

NT-proBNP BUA cTnT
2 51 n
(ng/L) (pmol/L)  (pg/L)
TEFEXTHRZH 160 246.26+26.45 241.46+25.34 0.040.01

JREEFEERE 160 5 025.83£524.36 536.47£56.47 0.1420.05
il 115.151 60.290 24.807
P{H <0.001 <0.001 <0.001

2.2 241 NT-proBNP .BUA .cTnT 7K Fb ¢

R AR e 20 13 BT A L3 NT-proB-
NP .BUA . cTnT 7K V- Bl A T 385 A i, oK & 41 1l
& % B J5 B9 I35 NT-proBNP . BUA . c¢TnT 7K - ]
WAL T AN, 27 A 511278 L(P<0.05) , 1L
2,

*2 241N NT-proBNP.BUA . cTnT 7k F tb %
Table 2 Comparison of serum NT-proBNP, BUA, cTnT levels in the 2 groups

a5 i NT-proBNP (ng/L) BUA (mol/L) cTnT(pg/L)
i HTHT ENTE ENTHT ENTE EHTHT =TS
KK 124 5021.36+512.36 3 651.12+401.22°  534.21+54.32  332.46x38.21" 0.1420.04 0.05+0.01"
KA 36 5035.44%515.87 4.405.12+46821° 540.21+55.36  425.13+43.25" 0.1520.04 0.110.03"
HE 0.148 9.551 0.593 12.429 1.321 19.035
P 0.885 <0.001 0.554 <0.001 0.188 <0.001

5 R 4LEMT I, P<0.05,

2.3 PREGIE B MBENTIRIT 5O M A A
B R AT

AR AT 45 R R, AR (560 27 ) B IRIA |
o I H LI Y25 T ) 1L NT-proBNP>4 381 ng/L
BUA>420 wmol/L .cTnT>0.1 pg/L 7K -5 H 3% 0 i
BPIR I A A L (P<0.05), L 3.
2.4 [fiLi# NT-proBNP . BUA . cTnT /K 5.0 145
YR O Z2 1Y Cox R A4 43 #r

Cox [FE P43 #7455 W, B4R OB PR
= Ifil JE J5 . NT - proBNP>4 381 ng/L. BUA>420
pmol/L ,cTnT>0.1 pwg/L A5 35O 148 9 9 19 &
A B A OGP (P<0.05) , L 4.

3 it

O ML 50 i DR BE AT UL 98328 Hr S8 v R
AR R HE R f e W I JAE , A0 R Rk 20%
H>50% 1 #2500 M4 = AN, Dk el 5 2%
BT 1% I A AE 1 K Az BAT B2 Il R ST
FURIT, oCo MR P R R 5 A8 25 A A 12 WO 1L
PRI I H T 3, AEA%T5 16 AN REA ROk LR 354
ML 375 A R R A T I PR PP R A7 SR
BRAE
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®3 REERENREMETREOCOERFEENEREZSN (2(%)]
Table 3 Single factor analysis of cardiovascular disease in uremic patients after hemodialysis [7(%) ]

25 AKEH (n=124) K4 (n=36) 7It1E P{H
PE5

5 64(51.61) 18(50.00)

I 60(48.39) 18(50.00) 0.290 0.865
I

<60 % 60(48.39) 10(27.78)

>60 % 64(51.61) 26(82.22) 4.815 0.028
BT 8 5L (kg/m®) 24.57+4.08 24.2624.04 0.324 0.634
PRI 36(29.03) 18(50.00) 5.486 0.019
e I 20(16.13) 16(44.44.) 12.828 <0.001
151 R M9 36(29.03) 12(33.33) 0.246 0.620
BEATEENCA) 14.01+2.51 14.26+2.56 0.524 0.601
I WLEF (pumol/L ) 712.36+78.25 725.16+80.23 0.859 0.392
ML A (g/L) 91.23£10.45 90.56+10.23 0.340 0.734
NT-proBNP>4 381 ng/L 34.(27.42) 28(77.78) 20.811 <0.001
BUA>420 pmol/L 20(16.13) 20(55.56) 23.130 <0.001
¢TnT>0.1 wg/L 12(9.68) 18(50.00) 29.777 <0.001

£ 4 IMiE NT-proBNP,BUA ,cTnT 7k T 5 i Il & 9% = B B9 Cox BV 4> #7

Table 4 Cox regression analysis of the relationship between serum NT-proBNP, BUA, c¢TnT levels and cardiovascular diseases

5 TE I KIEJ&
SN
P{H HR 95%C1 P{H HR 95%CI
NT-proBNP>4 381 ng/L 0.000 14.13 6.21~32.12 0.000°* 7.15" 2.45~24.20"
BUA>420 pmol/L 0.001 2.05 1.89~13.48 0.008" 3.19° 1.43~12.62°
cTnT>0.1 pg/L 0.026 242 1.10~5.32 0.032* 2.01* 0.63~4.65"

CRRIEARSE B 5 LR S BEOR

FEAE B S 0 BN R AV S IR S K Ak 1
RS 25 5 RO WL 3, 1 22 0 LA 4
FRAR KT, s R IO LA 43 R A 1] 198
Al JE O M AR 1) R A AR 5
NT-proBNP . cTnT &l K b8 F .0 L A 48 4
NT-proBNP 2 5 fifi £/ ik (brain natriuretic peptide,
BNP) [] 5 H YR 0 2 LA B i -, HLHAE I3
s BNP F2UE , AT B B0 LA HfL (%) 25 2 s g 171
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WUES 85 (19 3 AW 22— A7 T AL L2
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proBNP>4 381 ng/L Fl ¢cTnT>0.1 wg/L 7] 1 Ky P A
O I B R E R AUE AR (LTS 8y Ih 5

fH M BeAh, WA R BUA FHim 5.0 1
PRI I KA S A 0%, 5 BUA AT DL R AE I 45 1 i
R IR =AY RPN S (WA -5 SO E R S (IRAN
i AR M4 PN B A L S8 i/ AR B2 385 o i fin
B RERE L, L 2 R T Bon , = R IR I
JiE (BUA>420 wmol/L) J& 0> I 48 95 95 & A= 1 il 7.
P 7S [

A 5 8 3o A6 I PR B AE R ¥ NT - proBNP
BUA .cTnT /K-, JF 5T 2 L85, 45 1 R
PR 75 9E L 1ML 75 NT-proBNP . BUA | cTnT 7K S
b FAE T R, g R 52205 Pecoits-Filho
GO A — 3, RIIRFARE B E A —E W
O WU o 3% AT e 5 R B S8 TN 9 A
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PLT-I.PLT-F.RDW .MCHC #8324t S W ha AR A
[RIPRAE SN &2

AR wRE AW

[ ZE] BM  WiTa YTk /MR8 (PLT-T) 586 58 1 /MR35 (PLT-F) 2140 i 4315 58
JE (RDW ) FIEL A0 AfF- 27 1M 21 28 e (MCHC ) 3805 A8 b S K AR AR SRR A F e R, AR
B 2017 451 A % 2018 45 10 H ARG A e 460 B, R AT K M ARAS , B MRASE 5 2 403, 7E 4C .25
TOAE, 5 FRIZ] .1 h.3h.6h.12 h A124 h &1 PLT-1 . PLT-F .RDW 1 MCHC /K., 4R 4T%K
PR, 447 24 b J&§ PLT-T F MCHC /K55 BV 20K 0 Bef 19 e 42, 22 A8 B8 L (P<0.05)  BIZI .1 h .3 h,
6 h.12 h Al 24 h PLT-F fil RDW [L#% 25 7 4t it24 8 L (P>0.05) ;25CE& M T, fRE 6 h 12 h Al24 h )5
RDW 1 MCHC BH & /& 1 RO ZI K I B 119, 25 553 B2 112 3 L (P<0.05) , -7 24 h J5 PLT-1 B 2 fIKF B 1
K i (P<0.05) , BPZ1 .1 h.3 h.6 h.12 h F1 24 h PLT-F b4 2% B L5027 75 L (P<0.05) ;{#£7£ 6 h. 12 h
Al 24 h i, 25CHMET , RDW K 8 5 T 4CF 97K (P<0.05) s 77 12 h .24 h i}, 25°CF MCHC ¥
BT 4CTF KT (P<0.05), £ PLT-I.PLT-F.RDW #l MCHC 5 b8 fk 5 REAS (577 B L BE 1)
(A5 56, L 4C, BR-77 24 h N R, H 8RN o 7 3 T R 7S A 1 B T R

(I ] PO /IR D86 T8 /MR R 20404346 55 BE 5 20 40 M-F-34 1l 21 26 P vk
B AR5

Relationship between the changes of PLT-I, PLT-F, RDW and MCHC indexes

and different storage conditions of test specimens
HU Yaohua*, ZHUO Shuwei, FU Chunmiao

(Department of Clinical Laboratory, Hainan Provincial Hospital of traditional Chinese medicine, Haikou,
Hainan, China, 570203)

[ABSTRACT] Objective To investigate the relationship between the changes of electrical impedance
platelet count (PLT-1) , fluorescent channel platelet count (PLT-F) , red blood cell distribution width
(RDW) , and the mean hemoglobin concentration (MCHC) of red blood cells and the different storage
conditions of test specimens. Methods 460 healthy subjects were selected from January 2017 to October
2018. All venous blood samples were collected. Each specimen was divided into 2 parts and stored at 4°C and
25C. PLT-1, PLT-F, RDW and MCHC levels were measured at O h, 1 h, 3 h, 6 h, 12 h and 24 h,
respectively. Results At 4C, the PLT-I and MCHC levels after 24 h of storage were significantly different
(P<0.05) compared with 0 h storage. immediate, 1 h, 3 h, 6 h, 12 h and 24 h PLT. There was no significant
difference between PLT-F and RDW (P>0.05) during O h, 1 h, 3 h, 6 h, 12 h and 24 h storages. At 25T,
RDW and MCHC levels after 6 h, 12 h and 24 h of storages were significantly higher than those at 0 h (P<
0.05). After 24 h of storage, PLT -1 was significantly lower than that of 0 h (P<0.05). There was no
significant difference in PLT-F among O h, 1 h, 3 h, 6 h, 12 h and 24 h (P>0.05). After 6 h, 12 h and 24 h
of storage at 25T, the RDW level was significantly higher than that at 4°C (P < 0.05). After 12 h and 24 h of

A AR B EHH T A TRA (No.15A200012)
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storage at 25°C , the MCHC level was significantly higher than that at 4°C (P<0.05). Conclusion The
changes of PLT-I, PLT-F, RDW and MCHC indexes are related to the temperature and time of sample

storage. It is suitable to store at 4°C for 24 h. The time and temperature of sample storage should be paid

attention to in daily detection.

[KEY WORDS]

Platelet count by impedance method ; Fluorescence channel platelet count; Red blood

cell distribution width; Mean corpuscular hemoglobin concentration ; Preservation condition

0240 1 2 5002 B R R A M 35t 5 i PR e A
D235 5 00 mT Sk R PR R m R YT O R A B
FIG ARG T R W 2 A . (HA PR 4R, 1
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Bz o A SCERYE 7S, S DRk I I 43 A A o
SR AT RE R I S0 % o A 4 SR D B A
PR E B S S PR E AR I R I A 9 4
A AT AR R B B ol /MR T4
(electro-impedance platelet count, PLT-I) \%¢ (i3 Il
/BT EY (fluorescent channel platelet count, PLT-F) |
21 40 M 43 A5 S5 B (red cell volume distribution
width, RDW ) £ 41 fifg ~F- ¥4 1fil £1. 25 [ ¥ J& (erythro-
cyte mean hemoglobin concentration, MCHC ) 1§ #5
AL SR I AR AN FORAE SRR C R, B TE R I
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1 ARSI

1.1 — ok
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PEYENG ; (2)4E =18 % 5 (3) DU NFE 5 (4) 32X
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BT 4C 25C FORAF, T 4 A Shms o i (35
Sysmex 2\ A A 7, FIS XN-3000) 4351 FRIZ) .1 h,
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(v 5) 7, 2H ] A o 5 0 Ty 22 73 A 80
2200, LA P<0.05 Fn 225 A et Lo
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2.1 AT A IHE & FE bR A1
ACKAET 517 24 h J5 PLT-1 fl MCHC 7K °F-
5B Z0 A W0 B ) A, 25 R A ST R L (P<
0.05); B0 %] .1 h.3h.6h.12h F124 h PLT-F Al
RDW L2 R o g it L (P>0.05) , WK 1.

®1 ACEHBHTARMESERELER

Table 1 Variation of indicators in different time at 4°C

el PLT-1 PLT-F RDW
(x10°/L) (X10°/L)

MCHC
(g/dL)

31.61+2.82
31.65+2.80
31.61+2.80
31.90£2.72

HiZ  255.10+42.50  266.09+42.14  28.15+2.39
1h  253.00+40.33  266.19£37.56 28.40%2.56
3h  253.02+43.88 267.00+38.43 28.32+2.43
6h 2523944201 267.06£37.90 28.31%2.40
12h  251.00+40.03 267.21%39.67 28.32+2.37 32.14%2.70
24h 241.011+40.10° 267.17£38.11  28.5#241  33.10+3.65°
FAi 10.112 1.675 1.144 8.022

P{A <0.05 >0.05 >0.05 <0.05

RPN AL, P < 0.05,

2.2 25T F NI R4 35 bR s A i i

25C4AFF A#£4E 6 h 12 h F124 h J5 RDW Hl
MCHC B 5. &5 F B 2 i (0 4600 25 01 25 2 B i 2
= X (P<0.05) ; 447 24 h J , PLT-1 W3 A% T~ B 21
F R ARG 445 SR 22 S e TR 7 L (P<0.05) 5 B Z)
1h.3h.6h.12 h #1124 h PLT-F KV b4 22 058
P L(P>0.05), lL#E 2,
2.3 A[FREE T &b KT L

ACTHI 25CH&MFTF ,BIZ .1 h.3h.6h. 12 h Fl
24 h B} PLT-1.PLT-F L2 5 gt 5 X (P>
0.05) ;25C%&AF T, 47 6 h 12 h I 24 h i} RDW
KI5 T AT K (P<0.05) 525 CE T,
#4712 h .24 h if MCHC B & i35 F 4CF 19 7K 3F
(P<0.05), W3R 1 f13 2,
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Table 2 Variation of indicators in different time at 25C

I A] PLT-1(x10°/L) PLT-F(x10’/L) RDW MCHC(g/dL)
B 2] 255.10+42.50 266.09+42.14 28.15+2.39 31.61+2.82
1h 254.08+41.03 266.10+41.09 28.22+2.31 31.60+2.90
3h 254.00+41.11 266.17+39.43 28.17+2.32 31.62+2.81
6h 253.48+40.06 266.21+38.11 29.52+2.09° 32.602.90°
12h 251.95+39.77 265.09+41.16 29.91+2.22° 33.1+2.72°
24 h 240.44+38.21° 265.1239.99 30.78+2.30° 33.90+277°
F1H 9.011 1.892 8.102 9.101
P{H <0.05 >0.05 <0.05 <0.05

* 5 RIZIE 3, P <0.05,
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A5 2017-2018 4R JL &g | K JE 1 4 oms 15 W il
gl

[ E] B89 RIS A H AR A ZE M XL EE T I SR e B A, B A0 5 i1 7
WFRRIE IR 2R IR AL AT SR Al . ik SRAE 201748 11 H & 2018 4 10 A e R 58T A4 {7
fat B AT BE 1 2 850 5 Wi i Jak e L A WA A, R VRORE 88 B AR AT 13 7 I R S 95 R 1) A%
FRASI , I X 25 SR 8 0~<6 A i . > 6~<12 A I >1~<3 % | > 3~<T A% | > 7% AR it 1758
. Z5FR 2850 f PRI IE R LR HRE IR BEPE 9 1 720 411 (60.35% ) , K i 2 Pl 2
DL 55 J A B A 533 41 (18.70% ) 5 26 13 vl i A v | 4G 4 238 g g O I 3 43 10O P I 3 5 o 2
(RSV)661 i(23.19% ) , il 4 55 Bk T (SP) 629 ] (22.07% ) Fl it B 1L AT 1 (Hi) 282 1] (9.89% ) ; MMi & %
YuRHEA T 5 B8 JELAA 23 1) 2 Al S5 437 3 (MC L, 98/119, 82.35% ) L 5955 (HRV, 21/34,61.76% ) , i [ &
A (Hi, 171/282,60.64% ) , A i 2 (hMPV , 44/75 , 58.67% ) Flfiti 48 4% BK 14 (SP, 357/629, 56.76% ) o
5 A 2L ) S P 9 D A7 7E 25 5 AR I B A L P i AL 1) I R 38 5 R 1R J2 RSV 5 SP I 46 =2 Ji
(MP) [RS8 Bt 25 A 0 1 3 S TR 34 G s 38 o 2T A fb 6 I 1) 3 s A4 J2: SPLURSV . MIC
H1 Hi; SP BYAS 1 2R AE 5-10 H Ay R AERFAE R B K F- (> 20% ) s RSV A R AE 3 H A 1Ak w76 9
A 0y 3k 3 i i 0 Hi K 3R 78 5 H 0038 B 06 s MC R MP AR 1 s e 09 3 02 10-11 Ay, &R
SP RSV \MC 1 Hi 7€ £ L PR H 564776 B (0 25 A5 £k s RSV SP F MP 76 45 A 4 (KGR A7 A 25
S ARG RIS YT 16 2l o N R SR AR T AT 0 21 AR AL AT AR D s TR 2 S D T 22 A DR AR ) R

[REIA] WA RHEAR; FIFGERY; RoE

A surveillance of children lower respiratory tract infection cases in Dongguan

City, from 2017 to 2018

SUN Zhihao*, ZHANG Ronghua, ZHONG Chaozhen

(Laboratory Department of Dongguan City Maternal and Child Health Hospital, Dongguan, Guangdong,
China, 523120)

[ABSTRACT] Objective The liquid chip technology was used to detect the pathogens of children
with lower respiratory tract infection in Dongguan, Guangdong province, and the epidemiological characteris-
tics of pathogen spectrum were obtained, which provided a reliable basis for clinical diagnosis and treatment.
Methods The throat swab specimens of 2850 children with lower respiratory tract infections who were hospi-
talized in Dongguan City Maternal and Child Health Hospital from November 2017 to October 2018 were col-
lected. The nucleic acid of 13 respiratory tract pathogens was detected by liquid chip technology, and the re-
sults were analyzed statistically according to the age groups of 0~ <6 months, >6~ <12 months, >1~<3
years, >3~<7years and >7 years. Results Of the 2850 children with lower respiratory tract infection, 1720
(60.35% ) were positive for pathgens, and 533 (18.70% ) were detected for two or more pathogens. Among
13 pathogens, The top three rates were 661 (23.19% ) of respiratory syncytial virus (RSV), 629 (22.07%) of
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Streptococcus pneumoniae (SP) and 282 (9.89% ) of Haemophilus influenzae (Hi). The top 5 pathogens with

mixed infection rates were Moraxella catarrhalis (MC, 98/119, 82.35% ) ,
Haemophilus influenzae (Hi, 171/282, 60.64% ) ,

61.76% ) ,

rhinovirus (HRV, 21/34,

human metapneumovirus (hMPV, 44/75,

58.67% ) and Streptococcus pneumoniae (SP, 357/629, 56.76% ).The pathogen spectrum of infection among

different age groups is different. The most common respiratory pathogen in children of low age is RSV ; the de-

tection rate of SP and Mycoplasma pneumoniae (MP) increases with age. The pathogens whose detection rate

changed significantly with the season were SP, RSV, MC and Hi. The positive rate of SP maintained a high

level (>20% ) from May to October; the positive rate curve of RSV showed a sub-peak in March and peaked

in September; the positive rate of Hi peaked in May; the positive rate of MC and MP peaked in October and

November. Conclusion The detection rates of SP, RSV, MC and Hi in children showed significant season-

al changes. The detection rates of RSV, SP and MP were different in different age groups. In clinical diagnosis

and treatment, attention should be paid to the seasonal changes of pathogens and the difference of common

pathogens among age groups and multiple pathogen infections.

[KEY WORDS]

I W 2% G0 I 2 LR B OB , 2 R i v
[ 5 )% 28 0k B AR AR 6 BE N DY HE 240N 2
— BRI B 2 AR O TR IR EBR = A
DA M RN S 3 T B AT = 58 v 7, 4
X 3k 153 P i & (community acquire pneumonia,
CAP) TEAE Bl 2 Bl I I 38 g S A R e 2 2R 58
T T BRVE = AU DX, b P | T M2 BT 22 XL
A, T AR ET I 52 AR R SRR R S R
W 22 GEB B TRAT A R AL . L2 R IR
TE T A BRI A ISR 2% i RAE AR BBk =
P, A% GE I i 27 12 W 3 o DA 0 8 B 9 5
B, 05 R BRAE B I ), HLERE B A R e LA
T I R Wt SR o TRCRH S AR i B
Pl oAb Tk SR B A B TR E B2
T o WA R WRR N RHORE S, R T L
Luminex 2y 7] JF & B B A= 9185 v R 6
HAT PR A 17 50, e 52 gl g o b, B 3R3 2 A
ST ARG SR R T RO S T R A R A
B A, Xt A< 5 T I 40 O At e £ B 8 LT WK 3
SRR A TEAT 13 T UL I I T8 O 1) A TR A
I, I X 25 R AT 3BT, S alAE 22 B AR BER
REAS i A 4E B F 5T )L 0 28 e R BRI 7 L
HE, LB P I 2R 8 R 1 g 107) ) T8 9 0 47 ) i
HRE A

1 BREFE

1.1 W%
A IE W WE I8 X G BEHCH 2017 4F 11 H &
2018 4 10 H 78 A SE T 1A Dy O i ¢ PR T I 1 38 Je

Liquid chip technology ; Lower respiratory tract infection; Dongguan

PeEBE 2 850 L. 7E XS B L HEAT T I A AR
AR AT LKW N [F) 78 38 1
BOLPTFE B BEAC B 22 1 LU o 2 Wi br HEAR B8
CJL 3 1 X 3R 45 M il 22 45 3848 M (2013 &
IO BB ILA AT AT PP IE SR A5 o
B Z IR PR R B A IR T A 3 F
12— &I Q@ 4 S R (B) /g
7 20 B L B8] 38 1 5 X 2 b 7 Il AT 4 1k 95 Vi 1k
9 728 o HEBR AR U < A IR g P T P 2 i A € L0 )
Tk il K P iR A T S TR R I GE B B R R
5 FE2 850 LT, Bk 1 781 11(62.49% ) , Lt
1069 1] (37.51% ) ; 0~<6 H it H JL 1 051 £
(36.90% ) , >6~<12 H % & JL 554 # (19.40% ) , >
1~<3 J& % # L 956 191 (33.50% ) , >3~<7 J& % i )L
228 141 (8.00% ) ,>7 J& % LA L 61 19(2.10% ) ,
MBI 10N H o
1.2 Jrik
1.21  brAcREE

TEBILABE Y KRR EMWI B T 2 mL A5
TRAETR T ACIRAEITTE 24 h 3% 2 5230 58 R T4
W, A iz i B B R 4F 4°C
1.2.2 LA

TR« A R 48 BRI 6 R W T M SRS AE
BHE A PR R, PCRAKH R W A 1l K23k 2 5
PRI JRE A A BIR A ), YRAH T8 7 6 D 3 70 B A R T
2 [E Luminex A\ H) o

{45 : PCRACR I [ e 78 BB B A TR A
A, A4S0 AGT9601 . AR R AR i [ 36
[l Luminex 23 A , %524 Magpix50.
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1.2.3 515 H%%

1.2.3.1 Z&EPCRLIWXIt WTHEwEE AR
TR R B A R IEOR A A e L S R
I 3 5 MO 75 2 RNA R 2% , R IX 6 F RNA J%
BRI 2 H e S PCR T — & s b, X 6 Fi
7, IS TN Z 0 A GAPDH R Xt 1 i PCR
FIFH L 1, R EE IR TR R SR
T R 22 DU IR AT B TR BEER T
H 0% B DU 55 F DNA KSR, PR I T8 75 180 e

F, AT LT PCR Y EIAT , iX 7 Fi2E T DNA K
T 9 JEUA ) 22 3 PCR 51415 1150 36 2.,
JIr A RIS 14 R 51901 57 v 35 AR ) R ik

Thrics
1.2.3.2  BWEHEIE EFXF 8 R EE L5 FhAHE (1 P

SCRARANL A NN S — Lt T 15 54K
BRI 3,

AT ERET Y 5" 2 FZE £ 18 N I 1 B &
KA

W

&1 KIRNABEHZEPCRSIMFT]
Table 1 Detection of RNA virus by multiplex PCR primer sequence

51 YA FR 5| 9F51(5-3") SRS 1 975 JRL A<
GAPDH-F CAAGCTCATTTCCTGGTATGACA
A GAPDH FE R N %
GAPDH-R GGGAGATTCAGTGTGGTGGG
1IA-F AGYCTTCTAACCGAGGTCGAAAC
TR T A Y
IA-R TACGCTGCAGTCCTCGCTCA
IB-F GGCAAAGCAGAACTAGCA
T B 7 B Al
IB-R TTTCCTGGTCTTTGGGTTT
PV3-F GGATAAAATGGACATGGCATA . i
Rl B = 3 1
PV3-R TGTAATGCAGCTTGTTGT
MPV-F TAGGCTCATCTTCAACAGG .
it il s 7
MPV-R TATGTTGTTRGATGATCTGGC
RV-F CAAGYACTTCTGTYTCCC P
LRI B
RV-R CACGGACACCCAAAGTAGT
RSV-F GCTCCAGAATAYAGGCATGA
IR 3 A5 T 0 5
RSV-R CTGCAAARATYCCTTCAACTCT
%2 ETDNAKNKKEELKZSEPCRSIWFT
Table 2 Multiplex PCR primer sequences of pathogens based on DNA detection
5144 51917 51(5'-3") ARSI (1) 5 JE A4
Hbo-F TATGATGTCACAACGAGG -
TR
Hbo-R TAATCCGTGATGACTTGC
Had-F TGCACATCGCCGGVCAGGA T
PRI BE
Had-R TCSGTGGTCACATCRTGSGT
Spn-F GTGTCGCTCTTTGCAGTA U
Jili 5% 5 K B
Spn-R TTCATTATCAGTCCCAGTCG
Mpn-F TACTACTTCCACAATAACCCC ”
i 9 S AR
Mpn-R AATAAAGGCATCAACCACA
Mca-F GTGTTGACCGTTTTGACT N
AR 22U
Mca-R AGATTAGGTTACCGCTGAC
Hin-F GTTATTGGGTAAACTATAATTACGA .
) LR IMAT T
Hin-R CAAGTTCTTTTACCAACGGA
Bpe-F CAAGGCCGAACGCTTCAT

Bpe-R

GAGTTCTGGTAGGTGTGAGCGTAA
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Table 3 Probe sequence
AN 2R B P51(5-3") SR ) S AR
GAPDH-P TGGGGAGTCCCTGCCACAC A GAPDH Z:[H £
IA-P TCGGCTTTGAGGGGGCCTGAYG TR A
IB-P CCAAGGCAGAGTCTAGGTCA T EE B 1Y
PV3-P TTGTTTCCTGGTCTTGATAGCAC I e 7 3 8
RSV-P GTAATAACCAAATTAGCAGCAGG WP S 5 L 7
RV-P TCCTCCGGCCCCTGAATG B
MPV-P TGACACCCCACCTTAGCA It Fiti 9 B
Hbo-P CATGAGAGTAGTTGTTGCCAT TR
Had-P CTGGTGCAGTTCGCCCGCGC i
Spn-P ATTCTGAGTAATTAGAAGTCGCAT i % ik K TR
Mpn-P TTGACAAGACCGTCCAATCCA Jifi ¢ S JEAA
Mca-P CCGACATCAACCCAAGCTTT Al A 22 LR
Hin-P CAATGGCAGAAGTGGTTAAATATG LS I FF P
Bpe-P AGTCGGCCTTGCGTGAGTGG A HZAF
1.2.4  HLPREEHLY 3 min, W 1M ; 12CPR 4 2 SO 8 LA 8

R FEA % 28 52 50 = 5 it P A% 1R 44 BB 551
FEAEST DNA FTRNA HUHIR ., 58 MU RIS
B -20CORAF 14 13 J50 I 18 3 i A4 A% T Az D0 3
7 & (RNA/DNA) 9 35 1200 , i 7 | 732 A PCR
NS . WA RAZIR 59 1R & )5 #£47 PCR
Yo R PCR &3 0500 G AR VR UG 45, A 4l
s JE AR A R A 2 AN (] 0 AN ] ) 7 38 A kA 7
Pyl e GAPDH A R NG R T % o

i I DNA 19995 B A4 - N TR 9 B8 Chuman
Bocavirus, hBoV) | 9% 8 (adenovirus, AdV) . i
JEWE 1ML AT & (haemophilus influenza, Hi) i & 52 i
1K (mycoplasma pneumonia, MP) . A5 HL 5 (mo-
rella catarrhalis, MC) | ii 98 #% BR i (streptococcus
pneumonia, SP) #'H H AT & (bordetella pertus-
sis. BP) 5 K I RNA 5 JEL A Ay - 090 0 45 s 5
(respiratory syncytial virus, RSV) it Bk 2 A HY
(Influenza A virus, FluA) 7805 55 B %! (Influen-
za B virus, FluB) . A i 3% 7 (human partial pul-
monary virus, hMPV ) | Bl i &% B (parainfluenza
virus, PIV ) F1 &9 75 (human rhinovirus, HRV) o

BEE T AU T PCR §788 . O DNA Ji5
JE AP B FEF R - 37°C 10 min, KW 1 AMEE ;95T
10 min, 2 W 1 PMEF ;95T 30 s;52C 1 min; 65C
1 min; 95T 30 s, I 30 P ¥ ;95T 30 5565C
45 55 72C 45 5395 30 s, L1 25 P EFF ;72T 5

Ao QR RNA % 5 4 344K 22 24 : 50°C 30 min,
K 1AMEFR ;94C 2 min, W 1 MEFF;94C 30 s;
52°C 45 s; 72C 30 s;94°C 30 s, 2 W 30 S 1E 3 ;
94C 30 ;65T 30 53 72C 30 5;94°C 30 s, )W 254>
PG 372°C 5 min, [ 1M 12CHR$F 2 [
MALER EREE . P E s U IR A FEAR AR IE
EAUKIHIE M, & NI S A, O AEAR
PRI T A ACHTI , ANTT ORAF 75 i ACORAR
125 K43

FF )i Luminex Magpix ¥ AR B K -F- 5, 2517
ARV BB, ST AR e 5 8 9 38 7= 9 43 )
INARERR 232857, 78 PCRAY_EiEfT2438 B R
N ;A G EEHR R RE A Magpix96 FLAUIN VR ER
W dE AT B PR A B R RS DU v, HE AT A, A5 3
%k
1.3 it

BOHE 58 3138 ik SPSS 22.0 # P SE i, U
kR BB E 43 LR AR R e R 56 L 0 A
55 5%, Fisher i DI 28 1546 55, LA P<0.05 H 22 %A
Gt .

2 #HR

2.1 i s 2
TE 2 850 i F8 L A b AS HooRs: I S o R AR BH
A% R 1720 141 (60.35% ) , K6 4 2 Fh j2 2 B |
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9o SRR B 1 (9 50CR 533 1 (18.70% ) s #E 1 720 5] 435Il )& RSV 661 141 (23.19% ) , SP 629 i (22.07% )
9o S B ER LR A 1 s B BB S 1 T Hi 282 141(9.89% ) 5 T TR & IR e SR HE 4 i 5 199
187 $ (41.65% ) , A6 H 2 Flofps B BH P I 550h 440 TR 43 1) & MIC (98/119, 82.35% ) . HRV (21/34,
1 (15.44% ) , ¥ 4 3 Fhojps 54 B PR 1 %%k 85 11 61.76% ) , Hi (171/282, 60.64% ) , hMPV (44/75,
(2.98% ) , K i 4 Fhofp B AR BH % 40 B 8 #1] 58.67% ) I SP(357/629,56.76% ) » EAKK: I 15 i
(0.28%) . 7E 13 Fgl iR K R s AT 3 LR 4 5 K6,

Fz4 2850 5 28 LTS W P R S8 B AR AN 07 SR A A i 45 2R

Table 4 Detection of pathogens in 2 850 children with lower respiratory tract infections

9 [ A4 )
BP HRV hBoV SP MP PIV RSV MC FluA FluB Hi hMPV AdV
PR — 5 T A B B B 87 13 36 272 69 79 399 21 16 6 111 31 47

AR AR IR (%) 3.05 046 1.26 954 242 277 14.00 074 056 021 389 1.09 165
PR JEAR B R (% ) 278 120 BV PR R YL (4G HE R R A0 35 T EJak e L = R DL s SR A Rk g

F5 2850 Bl B ILT IR FFIRIE B R AR AR R A A 45 R

Table 5 Detection of pathogens in 2 850 children with lower respiratory tract infections

9 LA
9 JELAA ;
BP HRV hBoVv SP MP PIV RSV MC FluA FluB Hi hMPV AdV
SRR MR R A 127 34 63 620 119 139 661 119 24 8 282 75 74
SR EARPHPER R (%) 414 081  1.89 1958 3.82 4.07 2140 284 0.67 028 8.07 239 228

o S A B PEASE 238 (9 ) 7R 12 JEL MR B ARG, 3 (4T o — Jl e I ge | = b B A B A g

Fo 2850 Bl B JLT IR T IRE B R AR AR R A 4G 45 3R

Table 6 Detection of pathogens in 2 850 children with lower respiratory tract infections

PNEESTS Tl A

JE A R 1 D BP HRV hBoV SP MP PIV RSV MC FluuA FluB Hi hMPV AdV
1 g JL {4 87 13 36 272 69 79 399 21 16 6 111 31 47
2 vl Ji A 31 10 18 286 40 37 211 60 2 2 119 37 18
3 A SR Ak 9 11 8 64 9 21 48 30 5 0 45

4 B R AR 0 0 1 7 1 2 3 8 1 0 7 0 2
gf‘;gﬁﬁ 40 21 27 357 50 60 262 98 8 2 171 44 27
g ARG 1T 127 34 63 629 119 139 661 119 24 8 282 75 74
(%) 3150  61.76 4286 56.76 42.02 4317 39.64 8235 3333 2500 60.64 5867 36.49
giﬁg it 4.46 119 221 2207 418 488 2319 418 084 028 989 263 260

TR A R R =B ol LA, L B PRI PRy 2 i B DA At DA 14 811502 s S A A 8 B 0% 100% o

2.2 [JAF IS ZH I TR AAG: H 15 AdV .hBoV .HRV F1 PIV [ 6 H A5 41 18] 47 75 22

Wt AR AL (0~<6 A 4 . >6~< o AP RAERY BB L P Il A% I I 3 9 S A
12 A S1~<3 S 4 >3~<T RS HRA>T ML ZRSV,7E3 AL LI B 3 MR ALK R 7
DL 4 R R & B, BP.SP.Hi.MP . RSV,  20%LJ) I, 1M 3 8% LA F 8B ILH K AL 2% ; SP
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TE 0~<<6 A R H 72 141 (6.85% ) , F 25 4 % 1) AR >1~<3 JH % HFI>3~<7 JH % 1) ¥ L R
RS ETHA S MP BKE H R W BEE AR R B 10% , i HAth 2 4 B9 A R K . 13 FhE g
WK A F T HZE TR 3 MEIB A (S6~<12  ERIFEARLE SRR A TP RS R 7,

KT AEFRATHREREBILHFERERUER

Table 7 Pathogen detection results of children with lower respiratory tract infection in different age groups

. EUEUEN
AR AL
BP HRV hBoV SP MP PIV RSV MC FluA FluB Hi hMPV AdV
0~<6H - - ) ) . -
(n=1051) 84(7.99) 10(0.95) 8(0.76) 72(6.85) 15(1.43) 57(5.42) 318(30.26) 31(2.95) 7(0.67) 0(0.00) 82(7.8) 21(2.00) 6(0.57)
>6~<12 ] . -
(n=554) 19(3.43) 5(0.90) 26(4.69) 99(17.87) 14(2.53) 37(6.68) 132(23.83) 29(5.23) 3(0.54) 1(0.18) 60(10.83) 17(3.07) 9(1.62)
L ! pos(as ! 05
(n=956) 21(2.20) 15(1.57) 28(2.93) 356(37.24) 44(4.60) 42(4.39) 206(21.55) 44(4.60) 9(0.94) 5(0.52) (12.03) 33(3.45) 40(4.18)
>3-<7H% _ . . o o _ .
(n=228) 3(1.32)  4(1.75) 0(0.00) 84(36.84) 30(13.16) 3(1.32) 4(1.75) 14(6.14) 5(2.19) 2(0.88) 23(10.09) 4(1.75) 17(7.46)
>7 LIk
(%wa 000.00)  000.00) 1(1.64) 18(29.51) 16(26.23) 0(0.00) 1(1.64)  1(1.64) 0(0.00) 000.00) 2(3.28) 0(0.00) 2(3.28)
n=
XZ{Q 52.25 26.09 33.68 306.23 144.22 17.65 106.71 9.22 6.88 8.23 15.51 7.70 50.12
P1H <0.001*  <0.001*  <0.001* <0.001%* <0.001*  <0.001*  <0.001* 0.100 0.360 0.080 <0.001* 0.260 <0.001*

HE(E/NT 5 1A% T80 2, SR Fisher i VIR 80 5 i g JRUAR SRR G 1 2 A TR 2 18] 22 5

2.3 AR R A ZE AR L iz FHF W PR I2 W7 1 45 A 453, 0 45 3 R K-l
SP (AL 2 AE 4 A FFIa T, 5-10 A 8 R R A I O e 2% 4 i 4 0 AR ISR I R
AR TR K (320% ) s RSV K H R AE 3 A4 I 15 & 36 T Luminex Magpix WA A F- &, £ 2
AW EE, 4-6 AOA TR A7 AIF =R £ A9 [R] Bt a7 4G 245 SR 1 AR e
I EFIETE O A ik Bl g, JF ik Bl gz s Ml ER M,
T T B 5 Hi At 2R R S ) S A 2 1 A 2 AHIFSE 1 W I BR8] 7 I 14 7E 2 850 i+ IX.
Az L AIRAE 5 A ik 8, 258818 WG sh i R B ILIG IR b A h &2 3 T 1 720 1
FEEAE 10 A 0 2 )5 4 HF— AR K s MC AL (60.35% ) 9 B2 BH A AR A, JH: Fp IR 25 4 it 6 7
MP 19 Kt 0 1 34 02 10-11 J £5 ; BPLHRV.,  (23.19%) ili &85 BRI (22.07% ) F1 I I 1l AT 7T
hBoV .PIV . FluA .FluB .hMPV il AdV 44E 4% H [ (9.89% ) j&iX 1 4[] 7 5€ T JL 25 44 X3 Bl 4 il &
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Advances in genetic testing of spontaneous abortion
LIU Xiangju*
(Taian Maternal and Child Health Hospital Prenatal Diagnosis Center , Taizhou, Shandong, China, 271000)

[ABSTRACT]

the main cause of SA. The chromosomal abnormality of the convective products can not only clarify the cause of

Spontaneous Abortion (SA) has a complex etiology, and chromosomal abnormalities are

the abortion, but also guide the re-pregnancy by combining genetic counseling and assisted reproductive means.
With the development of molecular biology, there are more and more genetic methods to test abortion tissue
with their own advantages. The high-throughput technique developed in recent years can scan all chromosomes
at one time, and improve the success rate and detection accuracy. This review summarizes the advances on the
SA detection in molecular biology technique, in order to provide a reference for selecting proper chromosomal
abnormality detection technologies.

[KEY WORDS] Spontaneous Abortion; Chromosome abnormality ; Genetic testing method

H #R i 7 (Spontaneous Abortion, SA ) & Jk %
B2 IR ) 10%~15% , FoJi IR &2 2% , A B
FEIN R st A e e e R S 2 R B SA ) F
Rz, etk S w i Y R 80H 8 g5
S AR L B A A HETIE R g Ak
S AR 2RI AL G A Y R AR A )
M AL 2% 22 F A (fluorescent in situ hybridiza-
tion, FISH) . %% )¢ % = PCR ( quantitative fluorescent
polymerase chain reaction, QF-PCR ) , & 5 ¥ {48 1
P18 57 R (multiplex ligation-dependent probe ampli-
fication, MLPA ) , 4 (A &30 H 4% K (chromosom-
al microarray, CMA) DL} F — 18I /7% £ A (next-

Ve 45 e TR IR a5 s L A& AN 271000
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generation sequencing, NGS) 45", SA REHY i H-1k
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SR A 38 A A I 3k X e G AR 155 0 1A T 43 A,
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W, AR SO SA B8 A% 27 K B AR F 5 3 e R A7 25
R, BTN I PR 53 1Y S € AR S A Iy
S
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SA &R WL IR A IFAE . S 4RIE K
A 10%~15% E. 112 A0 I Ik 2 76 3 U 20 JA /& 4
AR = MR = & s [a] AN TRD B 42 12



NTEWiERITaE 20194E 7 %5114 4541 T Mol Diagn Ther, July 2019, Vol. 11 No. 4 - 339 -

SR FR S L, A 12 JE S LA R Y A SRR
FERR BRI o AR I BORE  [R) — MEAER
ML 7 2 KB 2 R LA Y E SR R B Rk
HARFL " . HATE R E SR K R AR
Z W AL GpE R (NI IR BT S H At R
AR RSET, B R R gk w2 H AT A A
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- 340 - NTEWEIRITE 20194E7 A %5114 4548 T Mol Diagn Ther, July 2019, Vol. 11 No. 4

H o ZEARTE 1993 4 85 W T G4 60K 5 5 1
o, PR G 5 ) (] Bl A A B R A A A X
B, R I PR A5 3 732 W ™Y . Coelho
1212 ] QF-PCR X} 130 171 37 7= FEAS B 22 £ 14 S5
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H FE A A7 1 21 = AR e 6 R 22 A% R A
A E S SR, 0 L6 5R) S AR X 21,1813 K&
X FY 5 2 Y A ARPEF TR, I A REAG I 7 A e £
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d , X )2 H AT QF-PCR £ 4 1 T 7= 1 i2 Wr
A
2.4 ZEBEEHEY A

2002 4, Schouten 45 > ¢ i T — Ff vl F [7] —
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7R MLPA Ko il 2 #5048 55 B2 mT 3k 100% , 1iE
ST MLPA FH T 4% €8 44 Sl 35 A% K 6 0 19 A 3%
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NTEWiERITaE 20194E 7 %5114 4541 T Mol Diagn Ther, July 2019, Vol. 11 No. 4 - 341 -

SNP-array £ AR T Y 4 1) P15 5 7 B 2%
R (B = A5 R A1) S TEIE R . Affymetrix 23 A
B8 B4 H Al SNP-array £ AR ) FIRF 6 o

CMA HEAR HLA HAbAS I 42 A Fir A g 35 3] B A5
WIBE ST, ELWREASSORAG , X007 e A s
IHARA I i B, (H s 3 st 2 — 4 W)
G, AR BE UL PR B e A T A R L (H
Rl H /N e B CNV R R 45 e DR A 15 i 132 B2
A SR BRI, U I X T B B P v o R
9 CNV Y fp 2 2 NN
26 F—fUMFPEAR

FI 2005 4 LK , NGS WA= 97 = 2 F 53 G il %
¥ 7 B0 R A2 W, K i R 23 12 Wt gk — 4>
8 o NGS HOR [ HEA S BLE JE T PCR 4731, 4%
A bR AR B BRI S L T, AR A R R
W), 3 45 & DNA BN RS A W br 4 & 1)
{55 A7 Fe HE B2, LLB 200 19 B 1Y
G R AR AR5 A H , HETIE K E & A8 NGS F
6 50 A LR BE6AE 5 8 AR 19 Tlumina 22 W) 1Y
Solexa I J3°F- 5 M LUK 4 H A7 5o & Life Tech-
nologies 2\ 7] f¥) Ton torrent 2} 5 1A Jy 5F- & 2,
NGS e . T PR 5 € 1A S5 K00k TE R 7 Hir iz
7 (noninvasive prenatal testing , NIPT) , HAG | 49 v
M B T S A5 3 R AR I AR 1 FH R4l 1) =2
FES B NGS HE AR 5 AT T A 19 K
TR NGS T PR A SR R A0 5 A S e
LR o 32t T H A 1 B B 484 1Y ) £,
NGS WAEFL = PR rh 452 H . Shen %5 R H
436 5 5 3 SR 5 (IR A PEA array-CGH £AR
NGS A Py e il i 1 FH A BE , 45 2R 7R array-
CGH 1 NGS 5 % 55 , BRI A I 4% e A% 24 43
T RS 1) Xof 7 52 D PR 7 IR B A% 5 T I Ay R
G A 0 I R S A R o BRI AR Y B ST 4
RALIEW] T NGS HORH T Wis 44 53 Hr i iy
Ho SHTENH LB AR, NGS B 7 HBHA
T PR R R A E T L B SRR R AR
AR KR A ERA RS — U 41 1] 4 2 IR 4 4
P ASE A T L& B CMA SF- 5 K RE 7 35 (1) CNV
DA R v A A i 0 08T A 57 3O T 1Y s A
A3, JUHR B S VR R IH B s A R G
B, R NGS e ksl EA AR Z I,
AR G WAATE A SRR, I NGS AN RE
UPD K Z A8k 5% , 1fii H NGS 43 #EE CMA - &

B B, TR R R FH B R T AR 65 11 )
BRAE:, S R B AL 5 i e LM 15 S o

3 NESRE

Yeta RS H b SA M EERIN . BHETIEK L
FHT B S0 1 1) o3 F AR 2 R B 2R IR
EREmRakRERER AL ERRE. OfF
5% 4 NGS F1 QF-PCR 5 AR 47 Bc & 460 , A 5L
RS T YR AR X PR FRATTAE H I IR
AR BT 5 TR I AR B Dk e A A
R =5 BE, 76 B0AT B AR ERE L 38 0 e 6 R A
R R St AL R PR AR T 2 TR 15 L

S ik

(1] B3, RAR, WK, 55 . 2R A AR ™ 4 28k
DR 2H 8 DUECAR S 43 B 0], i AR S5 2 W 50697 24
i, 2018,32(10):971-973.

[2] BN LA A . 131 1R8] B SR I 4 E
M B 55 e e (B AL p A [T ], SN BERF 2441
2017,42(10):1179-1182.

[3] Hyde KJ, Schust D J. Genetic considerations in recur-
rent pregnancy loss [J]. Cold Spring Harb Perspect
Med, 2015,5(3):a23119.

(4] ZE %, XURKAHE . i 7 4 200 3t 4% 22 R D 3 e [0 .
T A 7 AR, 2016,8(2) :17-22.

[5] Wang M Z, Lin F Q, Li M, et al. Semiconductor Se-
quencing Analysis of Chromosomal Copy Number
Variations in Spontaneous Miscarriage [J]. Med Sci
Monit, 2017,23:5550-5557.

[o] 5K, ASRT™ S A SR RGO 0 1 OCR
[D]. RHEERR:, 2015.

[7] Krieg S, Westphal L. Immune Function and Recurrent
Pregnancy Loss [J]. Semin Reprod Med, 2015, 33
(4):305-312.

[8] KimJ W, Lee WS, Yoon T K, et al. Chromosomal
abnormalities in spontaneous abortion after assisted re-
productive treatment[J]. BMC Med Genet, 2010, 11:
153.

[9] Hyde KJ, Schust D J. Genetic considerations in recur-
rent pregnancy loss [J]. Cold Spring Harb Perspect
Med, 2015,5(3):a23119.

[10] Perez-Duran J, Najera Z, Trujillo-Cabrera Y, et al.
Aneusomy detection with Karyolite-Bac on Beads (R)
is a cost-efficient and high throughput strategy in the
molecular analyses of the early pregnancy conception
losses[J ]. Mol Cytogenet, 2015,8:63.



- 342 - NTEWEIRITE 20194E7 A %5114 4548 T Mol Diagn Ther, July 2019, Vol. 11 No. 4

[11] 4. RV 5 ek 58 A CpsE (D], T multiplex ligation - dependent probe amplification [J].
PHEERL K2, 2018. Nucleic Acids Research, 2002,30(12) :e57.

[12] Rajcan-Separovic E, Diego-Alvarez D, Robinson WP, [25] #gxk, sk, 95 H A, 55 . 2 iE R ET P R )
et al. Identification of copy number variants in miscar- HArgpizWrh i 1 (1], B WS e EE, 2017,
riages from couples with idiopathic recurrent pregnan- 38(11) :20-24.
cy loss[J]. Hum Reprod,2010,25(11) : 2913-2922. [26] Van Opstal D, Boter M, de Jong D, et al. Rapid aneu-

[13] Shaffer L, Mcgowan J, Schmid M, et al. ISCN 2013 : ploidy detection with multiplex ligation - dependent
an international system for human cytogenetic nomen- probe amplification: a prospective study of 4000 amni-
clature[ J ]. 2013. otic fluid samples [J]. Bur J Hum Genet, 2009, 17

[14] SREEMK, SRR, M ta g, 55 . 226 F1 730 3 SR i 7= 4% (1):112-121.

SR RANUE 0Bt e o T AN S SR SRR O i [27] Acmg, A5 . 8 BOAR S HAE BE 2738 e (o 1A S
2018, 33(17) : 3958-3960. WY LR R () ). R E P RT2 A A (T

[15] ERECHE WA, SRR, 45 T THLIX 2947 il ig 15 RiZ), 2013,5(2):50-53.

e O R O b 0] R 5 PR o S R (28] 2. Je OARTLRES) 73 A 7E A SR BE IR Hh i B
2019,16(4) : 441-443. D] MR, 2014.

[16] EFE, Bk, &5, 45 2178 X [ 4RI = s Je i e (a4 [29] GaoJ, Liu C, Yao F, et al. Array-based comparative
i3] SEE RN, 2018, 34(1) :42-45. genomic hybridization is more informative than con-

[17] W8k, #8253 R U™ 14 53 Al e A% A ) 4% AR 4 ventional karyotyping and fluorescence in situ hybrid-
st [T]. Lg%, 2016,39(09) : 574-578. ization in the analysis of first - trimester spontaneous

[18] Leung W C, Lau ET, Lao T T, et al. Rapid aneuploi- abortion[ J ]. Mol Cytogenet, 2012,5(1):33.
dy screening (FISH or QF-PCR) : the changing scene [30] sR#EM, K TS AL T2 HORTE BRI 406
in prenatal diagnosis? [J]. Expert Rev Mol Diagn, P g R S SR ], EE 4 PR 4d, 2016, 31
2004,4(3) :333-337. (1):214-215.

[19] G A, AR, EMEE, 45 . N H FISH £ AR HRid2 Wy [31] FHEW , BLE. YO fLA A SNP array 43 H7 H
512 GRS B = H R B ALY AR H RH [T]. TG X LTS [T ] rh AR S sl A
E Ak Sl 24k, 2018,26(7) :22-24. i, 2018,26(9) :6-8.

[20] JETHg, JEIRIR A —JT, 55 . B 2EOL R0 2 52 4% [(32] #fm B, #R A3, T — AR (NGS) H AR i % i J
A3 581 B F AR 77 8B Y A S H BRI D). e g B o i ;[T ], 20 a2 B SR 9T 4k
TE LA S iE e, 2017,25(1) : 46-47. 2016,8(5) : 289-296.

[21] Mansfield E S. Diagnosis of Down syndrome and other [33] Pescia G, Guex N, Iseli C, et al. Cell-free DNA test-
aneuploidies using quantitative polymerase chain reac- ing of an extended range of chromosomal anomalies :
tion and small tandem repeat polymorphisms [J]. Hum clinical experience with 6, 388 consecutive cases [1].
Mol Genet, 1993,2(1) :43-50. Genet Med, 2017,19(2) :169-175.

[22] Coelho F F, Marques F K, Goncalves M S, et al. De- [34] Zhang H, Gao Y, Jiang F, et al. Non-invasive prena-
tection of aneuploidies in spontaneous abortions by tal testing for trisomies 21, 18 and 13: clinical experi-
quantitative fluorescent PCR with short tandem repeat ence from 146, 958 pregnancies [ J]. Ultrasound Obstet
markers: a retrospective study [J]. Genet Mol Res, Gynecol, 2015,45(5) :530-538.

2016,15(3). [35] Shen J, Wu W, Gao C, et al. Chromosomal copy

[23] Comas C, Echevarria M, Carrera M, et al. Rapid an- number analysis on chorionic villus samples from early
euploidy testing versus traditional karyotyping in am- spontaneous miscarriages by high throughput genetic
niocentesis for certain referral indications [J]. J Matern technology[J ]. Mol Cytogenet, 2016,9:7.

Fetal Neonatal Med, 2010,23(9):949-955. (36 SRMHE, IS, AT, 55 . il 0 B AR F T

[24]

Schouten J P, Mcelgunn C J, Raymond W, et al. Rel-

ative quantification of 40 nucleic acid sequences by

PR RAE E AT AN E LT AR R E R A,
2018,21(12) : 808-816.



T T 5 AR R E T

TN T 5 DR R IR e AL B s S = T AR T M T R X B RGE VP 613 5 (KL R K
LIRS —EEBE , 2019 4R 22T M i Bk 2EH AR SR AL HE , DL FRAR S IIRERAR AR IO, LB R 510,
G 5 ARG ERBEHRN R EE M THRESLRE, AP EESREET LR RA
I H WAL, | R RO E R AR E S TR, SR E A SR 2L A A S0 19 A,
it S0 20 N, R TE FERR R 2% | BR2ER2 R 252 LR E A5 B2E TR (DB KRR
MARE AEPHFEG T, KOG RSB A IE RFST 5 5% 44 T iR 2 Py e KT A& R i
Wit 11270, A48 PET/CT-MRI 250 T4 R4 MRI 3 5 320 HE 640 JZ SIS AFLCT 1 5 IR
CT3 & BF— N AZHFARE14 .DSA 3 55 .SPECT X SPECT/CT(2 &5 ) .DXA HHEN (25 ).
Bruker /Nh4) 9.4T BEIAR RS0 1 2 06 B2 FH [BUie fin i 2% 1F il 2594 7= R 4 — 2 (5 E GE A #], Al A 7=
18F 11C 13N =FhIEHHFHZEK) .

LI E LI TR SRR AR H AR A O, LB N 18], RIS I 5 0 48 22 0 B K0 1 K 328
I 1] TR GOKRRLE 2ieE Wi A2 GHENLF SRR SR TR T T
18 5 T RERAAR B 2R o R 22 22 G ) e A R SR AILBRITF 7 , RIS BT 86 A7 38 S F0U 43 BT A0 A% T A
Tl A, 3O FAEIRAS — FR 90 AN SR 4 R At SIS AT 2 1] e A IS FH )5k Y S5 544k

SRR AT AR R E R SR E 450, E R A REFR AT E 1530, 48 9 S L 8 1,
Tt H 28 3% RV 4 000 17T, SR HTE E NS & B R B LB VEAL 40 43550, o rpolr = AR 4R 13
T, FREFRARARGEL Z A1, ) RARFR AR L — SR T AR W SR LI )RA T
PR 2300, M TR A AR i = T, ARSI E K H AR B FE AT H T 10 T R
WH15W, 3K ARARFEHARR SR T, JRAER LR 8T, 20154 LIKIL K XRHIFIL L 200
AR H P SCIMGR IR 80 R T . F i M S % 3 20 R, T 3G FR 50 R S i+ 5l A, 7
4 H il S I A 60 344 -

SRR NS B B E 2R R R AR W, R KR R 2E R AT R R
W AEBE AT RE K, R KRR R E B RS B T RBEFMENA . TN F 5 EERAR
I R AL H S SE 00 % AT, T AR B2 AR N TR AR MR RS 1297 ARG rhuls 24T 58 T Hm vh ARl
o DR R, )R '
B BT 2 R &
B 5, RE EIM 2k
PSR FAERR ) R
BEFHEHESK NE
R oy F AR5 SR
FHRER K A THHRHE I
H15m, K afiEE A
KPR ETH T AREH
SRPLAI AT HIH )R
AR T RIS e R
BF H %




FERIKME l[(jg ERER

DAAN GENE

To share is to enjoy

(FFizErS5iar£E) T 2009 £5 AT, BHAPLXRFEE, (FE
FEEE) ZEHBRABED, PUXRFZILZERRMFRAE &N HIHE
ERMAFEXITHS FEENAETY, teXEBE—RUSFI2HE5ETE
MAXTERNFTHNSFTEZZULEARABH, xFIUEES FTEFES. REST
EFmibt. BS2TEFEH. REFSTFTEFHIADTIRE, EEFERKE
EFSFiEMa Fiar BXxTBPFREMERHR. WREZBEMBEARTIEN
RAARXRRAREADFEEHEAR. FELCNHFEREFTENIE, BHE
BERERFEFREHBO FA. AREZESMEREXEFEBNEREAT,
T 2016 FH M FEA “PEMKZOCEHT” (PERBORXSEITESHT)

BErE “@BiE”, “B&F”, “GR7. "aER”. "ERER". “PE".
“BhER” OB FEH, BEERSEH. REZ2H. BRSO TICH. EB8S
T, FSo T2, o F2BSE. SHENA. ERRT. &%ERSTia
fre EBS FRITERNE.

NS, e

B e MRS L 6 2 $EFBFIHE : http: //yxyq.cbpt.cnkinet

& 4 & i : 020-32290789 # 206 A & 2 AREE : jmdt@vip.163.com

HeEW&Ei#: 020-32290789 §# 201





