JIANGSU JOURNAL OF PREVENTIVE MEDICINE

Bimonthly Established in January, 1990 Volume 27 Number 5 September 15, 2016

Responsible Institution

Jiangsu Provincial Commission

of Health and Family Planning

(42, Zhongyang Road,Nanjing, 210008)

Sponsors

Jiangsu Province Center for Disease
Prevention and Control

Jiangsu Preventive Medicine Association
(172, Jiangsu Road, Nanjing, 210009)

Editing

Editorial Offices of Jiangsu Preventive
Medicine

172, Jiangsu Road,Nanjing, 210009
Tel: (025)83759436
http://jsyt.cbpt.cnki.net

E—mail: jsyfyx@126.com

Editor-in-Chief
WANG Hua

Deputy Editor-in-Chief
WU Hong-hui SHEN Hong-bing
LIU Pei ZHOU Ming-hao
XU Yan PAN Yi

Managing Director
PAN Yi

Executive Editor
ZHOU Ling

Distributor

Home:Editorial Office of Jiangsu
Preventive Medicne

Opverseas: China International Book
Trading Corporation

(P.O.Box 399, Beijing, China
Code No0.Q4920)

Printing
Jiangsu S & T Information Research
Institute Printing Factory

Price
RMB 10.00 Per copy,60.00 Per year
CSSN

ISSN 1006—=9070
CN 32-1446/R

Copyright ©2016 by Chinese
Preventive Medicine Association and
Editorial Office of Jiangsu
Preventive Medicine.

CONTENTS IN BRIEF

Recombinant eukaryotic expression and preliminary immunogenic characterization

of HA2 gene of avian influenza virus H7TNO «-cccvveeiiimiiniiiiiii (513)
ZHANG Li,LI Jing-xin ,WANG Yu-xiao et al

Rapid detection of severe fever with thrombocytopenia syndrome virus by AllGlo

probe-based real-time RT-PCR :+cccttvtrueeiiiiiiiiiiiiiiiiiiiiiiii e (516)
LI Zhi-feng ,HU Jian-li,BAO Chang-jun et al

Inhibition of StxII gene expression of Enterohemorrhagic Escherichia coli O157:H7

by CRISPR/Cas9 genome editing teChnology ««---««++++eteerrremmmuerreeereereeruemummuininnane. (520)
FAN Huan ,WU Tao ,ZHU Xiao-juan et al

Detection of a novel avian-origin influenza A (H7N9) virus by recombinase aided

AMPHEICALION -+ eveemrmmm et (524)
ZHA O Kang-chen ,CUI Lun-biao ,GE Yi-yue ,et al

Establishment of time-resolved fluorescence immunoassay(TRFIA) for Shiga Toxin-

producing EScherichia Coli ----«-------rsresmmmmreremieiir i (527)
WEN Tian ,HUANG Chao,ZHANG Yi,et al

Establishment and application of screen model for natural compounds with anti influenza

VIFUS ACHVILY JI1 VEEFO -+ nmmmmnmm i (531)
ZHANG Qian-yun ,BIAN Qian ,LIU Dan-dan ,et al

Determination of cantharidin in hair care cosmetics by QuEChERS-gas chromatography-

INASS SPECHIOMIEEIY ««+vreesesnsesessnnantntet ettt ettt et et e et s et s e st e e e (534)
LIU Yun-Ming, JIANG Xin

Simultaneous determination of 5 fusarium toxins in wheat flour by ultra performance

liquid chromatography-tandem mass SPECIIOMELIY -« +reeeeeeserereranisinuinriiiiiniiiiieenen (537)
CAI Mei,LIU Hua-liang

Study on immunity enhancing function of epigallocatechin gallate on mice --:+:---occce (540)
LIANG Jie ,LING Min ,SHI Gen-yong,et al

Detection and source tracing of pathogen for a food poisoning event «::--ccceooveeeeeeienees (543)

XU Jin-feng,XU Hong ,MAO Ling-xiang et al

Analysis of acute cardiovascular events surveillance in Jiangsu province from

D014 £0 2015 - +vcveerenreerenraeneneaeneneneuanenaereeneaencnentaenenenetarnaeraeaenenenaeaenareraearaaens (546)
ZHOU Yong-lin ,QIN Yu,ZHOU Jin-yi et al
Analysis on healthy life expectancy of residents over 60 in Nanjing --:--cccccoeceeeieeieenaen. (549)

CHEN Xu-peng,YANG Hua-feng, HONG Xin et al

Relation of waist circumference and the risk of hypertension and impaired fasting

glucose among the old Chinese PopPulAtion ««««««-xreeeeeetereiiiiiiiiiiii (552)
CHEN Feng-mei,GUO Zhi-rong

Analysis of epidemiological characteristics of public health emergencies in Jiangsu

Province from 2011 0 2015 ««evvverererertetitrtitiniiiiiiiiiiiiie e (555)
YANG Dan-dan ,ZU Rong-qiang ,WU Ming

Current status of drunk driving and related behavioral characteristics of motor vehicle

drivers in JIangsu Provinee «:«--eeeeeeeeeeeeiiiiiiiiiii (558)
ZHU Lin,JI Li-li, YANG Guo-ping,et al



“ uﬂ"-‘ '.-" ‘4’: .5::2!"
‘ z ta 2 F o . Y
JIANGSU JOURNAL OF PREVENTIVE MEDICINE
A 1990 41 AA1F] % 27 % F5H 201659 A 15 B ik

= &
LI DA RIZE T Z b4
(210008, Fg52THH Je i 42 45

x 7
VLI AR B9 TRITT 21 o0
VL IRA8 0T 1 2 2
(210009, HgHCIITLIRES 172 45

Y48 H kR
LLIRTRT 15 27 o B4
(210009, FIHETVL AR 172 %5
112 (025)83759436
http://jsyf.cbpt.cnki.net
E-mail;jsyfyx@126.com

ey
VEE

Bl E %
LD Bt Xl
JARE e R

FREEEREE
S~

RERE
ik 7]

HERE
Ja¥e

S

EAGEHE

£ 17
PRl PN« VR T3 157 G AT
[l Ab o [ [ o P 5 52 ) sk 28 )

Abxt 399 1546, 100044
5 Q4920

BN Rl
VLIRSS UEIG

IEEEIFNE
3200004060744

E
#5391 10.00 JG, 424F 60.00 JG

o E FR A ESE H AR S
ISSN 1006—9070
CN 32-1446/R

2016 FRRA Y R EETH B E 2 S FAiT 5
TRs EFRETAT A -

R AR5 WY, AT T S
AR AT = 25 s AR P g 25 4%
WAL o

AT A A B R b ) S, 1R ) AR T G
AR U A

HREASH:

BT EERILEH

H7NOE it 8 s HA 2 JE R EAZ 323k 5 ey 5 M A Ao
................................................... W Ak T@,E
ANGlo#ET Real-time RT-PCRASIN & #AF1L/INS IS/ D 2745 1 2
................................................ A EE AR, 9485
F| I CRISPR/Cas9 2 R 16 A il iy th it R 3% 2 1R
0157 : H7 SIXIIER T «ovvvnienniininnn, Bk, R E, RNE,
T B 5 10 SR B A H 7N O &8 AL JE 7
................................................ MER B, Bk F
EWN7LERTH
......................................................... Bk, &AL R
PO B KRS AR SN AR 7Y (1) 7 K o7
................................................... =, T, L F
QuEChERS-SUAH (15 B B FH AN 5 B & 2ot bty P (R BT R
.................................................................. X i8R, £ 3
YR €21 53 FD ST ok ] s 0 e T Ay v SR ) P 1 25 TR IR ST

.................................................................. M, X A B

z
=
N
SR
=]
o
&
et
32
)
=
¥
Gl
pcy
i

it &

R B sk BRI 1 D BE R 2 i 5T
...................................................... Bk kB BT E
— R YR B S S A AGE I - A YR
................................................... HFER B, F ok, 5
YL 2014—201 54 20 i 1 A5 254 W 8540 o0 A
................................................... FAK, B ALE %
B RTTH > 604/ i RN R ZSRIE R 2 B o Bt
................................................... M Ja B | A7 SRR, ST 5
AR N TR T I R K ST A 5 L 25 IR A2 401 0 56 R AT
............................................................... LM, 3 A
TLIRFA 201 1—20154F-58 J AN FE DA S A T 2~ RRAIE
...................................................... W, AR &K
YA WL Bh 4272 I 53 25 IR Ko AT i
................................................... sk, 2R HE T, E

CN  32—1446/R #* 1990 * b * A4 * 128 * zh * P * ¥10.00 * 3800 * 53 * 2016—05

513

516

520

524

527

531

534

537

540

543

546

552

555

558



Bimbhia

20154 Z& M T AL AT B0 )53 S RA TG e Vi i E RLE,F
T AT X201 1—20 1 SAE I G A TR A TAIRIL AT e eeeee e kE
FURRIE T I DRI 7 TR A TS A% B TR v MRS, TWRE BRE E
ZEIN T 200151 il 2542 ER B M 25 0L AT < veeveee e HFE7F, kN, 8224
12405 HIV/ATDS R B4R BT AL FETEET <o eeevvneeeemnneeeennneeeeninaaeeeeaennnns IR ffkid, suhak, 5
287101 A PR 2R B B A A TR A BRI ZGHESIHT v E$
N T B EBE2012—201 545 122 Pt YL B HR BT e K is-F kAR
R B H2010—20144/NAZE R MR AR AN v X R, REME, S REAE, F
WM TR X 201 SAE VT U AR G IR AN B S A T A R T e A B, RF R F
20144 R IETT T I T A TSR0 coveeeer e M3 FikH I, EF
2014—201 S4B IO AE AFE A B HEFIIE A IR A5 R THT «ovveeeeeeeen 5, A F
T 2006—201 SAE RIS TRA TG R AE AT T cvvveereeer e B
— RN R RCRE T 5 |20 L 5O R R W SRS oo RFFE, EZH
PRI R N R 25 5 L ) S Pk PP IR B B A AR PR e R, IMER, 1R
FEL2013—20154F— 2P B BEL TR BT H A 5 56 SORLHEIN IIAT +ovvveemeenneeeeenn x| e A, L3R, B4R
B TS 4E [X 2008—20 1 34 BELL TS B A S 1 S DL 0T +oveveeeeeneeees TR, Bk, L
F M P B 2R 65 7 X B0 B R (e R 8 S ZE A e 7 W
KD HIR G BT FE A T T FLADBE PR B 8 PR 1 T HEIER S TGE- B TR
................................................................................................ THL AR KGR, E
At TS DX 2 BIMR RAGIA TG BRI «ovvvmmmmm e WE R MR E
FEFAT2011—201 34 5 FE B IEE I 0BT v eeveeeee i & E RE NEE,EF
(R ABEMLZT 28 P15 MBI SEME BT < evvveneeemmmme oo e e WRE ik
T AR
PRI A ILIZ T DA R DT T U o veee oo e KREX
201 S4F FR M T 1 0 X R FENE i 28 P INVEARZE B TEM oo W, BE A EA) &
EHE T A E B A T AL A ZE TR e S -
T N | B A TR = - e 1 1 2 7 REH R, S8
DEKE 5LIHR
BV R Rt A R AR T oo &K, B MR A, F
B ST 4w (048 25 BRI 0 B L R RE I3 ceveeereeeee e &) 4%, FATR, KRBe B
DA IE
P B A EE R RO AP S OO AN RLAEIRES SR WA HHAEBASIBIE TS oo NG, E&, TP,
A HT T ZE T X /N 2 DR BRI L AT+ v e eme e e Y
S BH 201420152427 A R BRERTE I A3 e W L
20154 LR I T VDT X A AT R /NS A R R BT IR o eeeeee e kB
Te iz 2 X A LR LB K BT BB TRRDL <o, B, G0R, BRE,F
TS SRR
N0 L R TR e A1 25 € R 70 ST TNTTNTTTT R A R, E
TS X BRI 5 2R S BE LA T I EIET A0HT «evneevmeemmenneene ettt e e e et e e e e e eens R
DOTAAEER T T B F AR ZE FE KT MT «evevvvrmmmneeeeeemmmniiiee e e e e eeeeeeeeneanens i IWMEME L
(R 2 PRAE BRI 7 R R 7 FEVSCE L e eevvveeeeeeni e e e e Mhokik kY, IR &
FRERTT L ) B PERE IR e eneeen e ettt ettt eeaes J 5 AT KW
5P A AL A B S IUROE R EE ST v, TR, RBE, T, F

AT 201 6T AR, Z T T2 B ettt e

561
563
565
567
569
571
572
574
576
578
580
582
584
586
588
590
591

593
595
599
601

603
605
608
609

611
613

615
618
620
622
625

628
630
632
634
636
638



VLIRTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med, September, 2016, Vol. 27,No. 5 « 513 -

o K7 IE L e

B s B HA2 LR FU B #¢3
SEX YRR I 2SN

H7N9
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«Lv?"ﬂﬁh iﬁ:‘]/jﬂ‘ ﬁﬁ»’ ‘%‘?%aéﬂﬂﬁé
LAHE BB IER PO, & E 210009

WEHA A A RE R H HTNO 8 51 0% 52 1 58 3 0 28 2530 (HA2) () OB 32 35 Ok, £6 293F 41 g v % ik
HA2 A0S HE T g 5k, g Ms pMDIS-T-HA /55 i H7TNO & i B% 5 HA2 ¥ 34519 . 76 N g
5 JBEREEGY)07 5 B 3R W 24 SR Y S T A A B A Fe b4 1Y) pFUSE-TgG1-Fel 444, 44 8 5 41 ik HA2-Fe; ¥ &
2H ORI Y 293F 4 L 38 1 18] 3% B0 958 ¢ ¢ i (TFA) Rl 58 EN 3l i (WB) % HA2 B A M R Mg it 8 Mg
H7N9 & #i Bom 78 HA2 3L R B A% R A Bkl HA2-Fe, 76 293F 4 rh ik 4 FR K40 50 kDa (I EAHE M. IFA fil WB &
AIZEASH HINO R REPTEA RIF RN, &8 MM ERE HA2 WHRA W EZEREARSE BAEORA8S
B S BE JEE , hy O  HI7TNO [ i B 0k 3 1 ) i FMD%MZIS KR 5 HBOR L AN S e AL B4 SR

FEEE HTNO & WEOR 8 I 2 MR 253 KB RE R SR

FESZES:R511.7 XEkFRIRAD : A XEHE:1006—9070(2016)05—0513—04

Recombinant eukaryotic expression and preliminary immunogenic

characterization of HA2 gene of avian influenza virus H7N9
ZHANG Li,LI Jing-xin, WANG Yu-xiao, TANG Rong, MENG Fan-yue, HU Yue-mei
Jiangsu Provincial Center for Disease Prevention and Control, Nanjing 210009, China

Abstract; Objective To develop a eukaryotic expression vector of stalk part of avian influenza H7N9 HA gene;lto express
and study immunogenity of HA2 recombinant protein. Methods Primers were designed to amplify HA2 gene from pMD18-T-
HA vector, trypsin cleavage site was introduced in reverse primer. PCR products were subjected by double digestion and cloned
into pFUSE-IgG1-Fcl with Fe tag to construct recombinant HA2-Fc¢ expression vector, which was transfected into 293F cells
for transient expression of HA2 fusion protein. Immunofluorescence assay and Western blot were used to test HA2 recombinant
protein expression and its immunogenity. Results The HA2-Fc recombinant expression vector was successfully constructed,
which expressed a 50 kDa recombinant fusion protein in 293F cells. HA2-Fc recombinant protein showed good immune re-
sponse with multiclonal mouse anti-H7N9 antibodies by IFA and Western Blot. Conclusion The eukaryotic expression rector
of HA2-Fc fusion protein was successfully constructed , the expressed recombinant protein showed high immunogenity , which
laid foundation for further research on development of universal subunit vaccines, screening broad neutralizing antibodies and
pathogenic and immunoresponse mechanisms of H7N9.

Key words: H7N9 influenza virus; HA2 stalk part; Eukaryotic expression system
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TRAFEF XS HAZ B TR 0 H A BT 3% /9 A AL
B2 HA2 AR — N2 WG R 43 T 7 FC A I 7 37t Ja%
hega I aeRt . AU E HTNO B
YRR HA2 AR IAEIK L TE 293F 41 h s 2k b
4 HA2 &, 5460 HT 7R 558 v A9 0F o 285
BEhly [ B SRy R 3 T R ART T 48 i 2 0 B oY 4
PR R A

1 #REFE

1.1 &AM E5SE

L 1.1 Fbk: HTNO & 5 55 55 bk i A P 20 5
YE R

Lolo2 4G IO N 3 S 22/ B2 s BE B {4 L Topl0
RS2 25 A0 B A 2 B o A L R AE 5 293 4 i A
ATCC; B A% 3 ik # & pFUSE-1gG1-Fel 1 [ Invi-
voogen A H); pMD18-T #i &k .EX Taq [ty [ Takara
AT S & Transcriptor First Strand cDNA
Synthesis Kit § H Roche 2\ @] ; Neol, Bgl 11 BR il £ 4
DIBgEFN T4 DNA ZEH /W 3 NEB 23 5l 5 FURL £ B0
7 & A T R & A QIAGEN /28l 5 FreeStyle
293 Expresion Medium 3% 37 £\ i6 4= i 75 W0 B Gibceo
Aw] ., gl R O W (PED  HRP AR 95t A
Fc HRP #ricd 94T A Fab,HRP I FITC #5ic i 4t i
IgG W9 { Sigma 22w, 519t LA T4 M.

11,3 A4 5424R BB HURIAH IS 7246 B Ep-
pendorf A&} ;C1000 Touch PCR {¥, Trans-Blot &
B ENASCRINEE I A5 A H Bio-Rad /2 ] 8] B 2¢ 6
B A Olympus 24 7] .

1.2 F#&*

L2193 HAZ B AR SCHR L1 T, RUAR I 3 7R
EPRIBUK R RNA, S S5 978 HA 2K IEH,
JriEAT TA 7fE. 40P IEM K pMDI18-T-HA Jy#i
Me . EXTaq § 18 HA2 KB, LiF51 4% : CATGC-
CATGGGCCTATTTGGTGCTATAGC; F i 5 ¥ .
GAAGATCTTCTGATATCTTTCAAGAAAGTAG-
AGAGC, PCRP ¥ %48 .94C 3 min; 94°C 30 s,
56°C 30 s,72C,1 min, 30 ¥ ;72°C 10 min, PCR *
W2 200 BB MR T R Hia vk o LA TR0 390 5 TRl i 340 bp
KA H Y %A, s A J5 % 4% pMDIS-T # 4k, #% fk
Top 10 852 A5 40 B - 28 8K I BEH 8 J5 64777 51 4307
1.2.2 H4 HA2-Fe £k A8 # 2. 2L Neol Al
Bl [T XA U1 5 101 e iy HAZ2 97 4% 7 ¥ 1 pFUSE-
IgG1-Fel HAZ KRB 34 )5 F 4L Topl0 A2 2540
JiEL L R H P SRR T e 0 E B Y B R AT 1 B AR
LR i 4 HA2-Fe RIKEAK,

1.2.3 4 TR R e 293F 200 . 293F 48 i & 5

5B T A RS SR .37 C 8% CO, 150 rpm #
W hEFE . AN M BE IR F 1. 5X10° /mL B ] ofE 45 55 e .
$ 100 pg Bk fin A 10 mL K532 3w R 215 #m A
300 L 1 g/L (¥ PEL K IR 55 2 R # E5 min,
100 mL 1. 5X10°/mL ¢ B 4 ig 300 g B .0>10 min
S o T A T G 0 7R R L R S K e e A A A L
37°C 8% CO, 150 rpm PR35 157 72 h 5 UR R 40 .
1.2.4  Ja] 42 5 %% 2% ¢ (Indirect immunofluorescence
assay, IFA) K ill HA2 25 176 4 i N 3= 5K < 6 DR i %
YL J5 1 293F AU A A HUIE L DL 40 2 5 R
10 min J5 A 1:500 i B0 B 2 5 BE PR (— B0,
37 CHEE 30 min JF A 1:100 B i) FITC dric it
B IgG(=H0) . JH 1:100 R kR FITC dric i dt A Fe
PUR BRI Fo bR 25 1Y 223K 5 [R) B A 5% 4 28 204 1
Yl LA 25 6 IR L R FITC ARic 9t B 1gG 5 A6
PENAT T He W P IR) 42 F P D G B AE A0 TR AL L )5 7
PG WA T HEAT AR

1.2.5 HEEEN I (Western Blot) # il HA2 & [ 19 %
KPR Y 72 h JE Y 293F 48 i 3t 47 SDS-PAGE H,
UK. & iBlot T8 R Gk BE b B % 2 PVDF B |,
LA S V0 ERR 4R W5t kA1 2 h, i 1:500 76 B¢ 42 HTNO 5
BN R Z P E (—H) ACHEE L. WH L
PBST % 3 W, Bl 1:1 000 Fi i HRP kRic i L R
IgG(—H0),37 CIEFE 2 h,PBST ¥ 3 W5 L DAB R44,,

2 BR

2.1 HIN9y&#& HA2 Al x s B 4h#E LK
H7N9 & i3 1 pMDI18-T-HA itk 47 5 4 1
H7NO f 8 HA JE N L 28 2 % SIS M o 3k - U — &%
TR 340 bp AT B M5k . 5 BUB S5 SR AHRE, UL
B 1, HA2 ¥ 34519 h 5] AT B R B U107 5 (tryp-
sin cleavage site) , P 3 ;=¥ 2 Ncol #1 Bgl I Xt 4]
e A pFUSE-IgG1-Fel BELA% F kR T, YL |
Tk HA2-Fe & 8EH, WK 2,

bp M 1

2000 —

1000 —> 8
750 T R

500 —=

250 —>
100 —

¥ : MADNA marker; 1 NHA2ILKAP 1=

B 1 HA2 3 PCR 3§84 7= 4 i B30 i b e 1k &
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PFUSE-higG1-Fc-HA2

4400 bp
CMV enhencer

2 HA2-Fc 54 Jiki R 4514 2= K

2.2 TFA #m 293F @ P HA2 #= Fe A4 69 KA
DL e HA2-Fe 341 50k IY 293F 20 g il & $1 b s
IMABTN Fe Sk F Bl 2 50 PR IS . 789206 B flUBE
TR B R SO R N Fe bR f1 HA2 FEH
Bi7E 293F 445 8 TR AR Ay Kk, WA 3,
2.3 Western Blot 4 m HA2 £4 % & & %% R M*%
%5 Western Blot #:1ll ,293F 40 i 2350 HA2 &
B P35 8 7E 50 kDa A2 47 HH B4R AR M &, 5
HA2 & [ fm b Fe @43 F & K/h— B, R W Rl &
HA2-Fc #EFI7E 293F rh K3k I HBA fe s K 1
LK 4,

W 3APUA Feyifhk ;3B 91 HTN9 RE P ;3C. 25 1 X 1]
B 3 IFA K 293F 4l HA2 H1 Fe R4 ) 3R i8

kDa M 1

70 —=>

55—

40 —>

. M. ZE ) fmarker; 1: HA2-FeE @& HE

B 4 Western Blot %] HA2-Fc 40 gl &5 175 293F Fh 583k

3 itig

H T I O B B AT AR 09 T SR R AT U 40 fE
T3 AEARRAT 219 B A i I I A= 7 A R 7R 53 £ 2
FEFRAE L R ST B B 4 T R
SR B B R v R . HTNO & B T R T
TER A B BL U O 7 8 0 B RNA % 3 . HA R
NA R GG R TR 1. HA J2 U B0 2 1 2R

v HA B NA B H 5 BT ok 2 I gk 25 1 71
S. AR BT HA DL =R K 09I i & 76 % 7 115
b S HELERIE DL — A B il e HAL M40 B 4 11 4
o B S UL Y BB R SR AR B R BB HA2
A0 Qi s 1 25 B FERE L R AU ARRT R SF . HA2 B
Pz 5wt B gl G . Bt HA2 STk ae i B 1k
9 5 14 A AT A 81 v R R (VR

ABEOK HA2 KL e B 241 Fe i B H &
KRR BEAT A5G Y 293F 40 . ik HA2-Fe fil & 5
M. ZE& % H 8 Western Blot Kl & ¥ B f
HA2 (A28 P [ I AT Fe ibR & s HE . Fe
Y FLAZ I8 09 5 F s 2 B AT A S A 6 58 By A il
Yy, XADK il & 8 i Protein A AT 4lifk . AR
SEg L AR HA2 R Fe Z 8 X5 AT — A R B A i 1)
ALt FEA AL L F2 AT DA IR I 2 A7 Y . Fe B B AE
Protein A |1, HA2 B HEEVEN Pk, L T Fe B
XFJE LS 2 . L) RIA Y HAZ BlA & H AT L
Vi e 92 5t o 3 2ok H 95 h W BIF 5 HL 375 5 1) A Y AR 40
B 92 1) DR A 200238 TR KT JH At 789 531 B 1) 52 S A g IR B
R BB T R R B R SR RG . A HA2 W] LUE b R
BRI S R BT . R, (T4 519 T
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AllGlo %} Real-time RT-PCR #53]
R PP AL DR 382V 235 45 AR B

LR HERN BB B. ZER AR
LB RERTG A P, H® 210009

WE:BH  #IT AllGlo %4+ Real-time RT-PCR # AR K I & A i /MR 25 B R 8 (SETSVO I %, ik
R4 SFTSV SEH 2 S A B i A AR SE FE 20 51 F AllGlo 45841 , 2 57 FfE 4k Real-time RT-PCR Jz i & £ . %of FC AR |
B 5V AR E PEREAT VR, IR R 1 R BE (L SETSV 9 il AR A<, 5338 RT-PCR % i 55 43 Bk MR I i AT b . &R

fir sz AllGlo #£4F Real-time RT-PCR &4l SETSV & . brifE I i BN vy = - 3.382 +46.03(y Ky CtfH, « WM
P& LB log fB) ,* =>0. 998, ¥ 13 R Ny 97. 6 %, Ct HAF R B(CVH I <1. 2% KM BR K 1. 00 X10° copy/mL., 5IIHNKE .
HIN1 . H3N2 B8 1~4 BIIE . # il 362 4 BE UK Bl bR 4. SETSV A8 B MK i % 11, 9%, & T %@ RT-PCR
2R T4 B R TR R 2 (P H Y <C0.05) . #5i8 &Y AllGlo 4t Real-time RT-PCR & , B2 4F 5] 53 Pk, 2 G0k 4
SRR Al T SFTSV &Rk,
KEWR R PAE ML 25 G AR T s AllGlo 4T 5 Real-time RT-PCR ;9§ 3 43 B s Hri& & il s RT-PCR
hE 525 :R511 XERARIRAD : A TEHE:1006—9070(2016)05—0516—04

Rapid detection of severe fever with thrombocytopenia syndrome virus by

AllGlo probe-based real-time RT-PCR
LI Zhi-feng, HU Jian-li, BAO Chang-jun, WANG Xiao-chen, QI Xian
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing, 210009

Abstract: Objective To develop a AllGlo probe-based real-time RT-PCR assay for rapid detection of severe fever with
thrombocytopenia syndrome virus (SFTSV). Methods The specific primers and probes were designed based on conserved re-
gions of the genome of SFTSV. The reaction conditions were optimized; the sensitivity, specificity and stability of the assay
were evaluated. Clinical specimens collected from suspected SFTS patients were detected by AllGlo probe-based real-time RT-
PCR, RT-PCR,virus isolation and ELISA analysis, the results were compared for consistency. Results The standard curve of
SFTSV RNA amplification was y = — 3. 382 +46. 03, in which y was the Ct value and x was log of the RNA copies; * was
at least 0. 998, amplification efficiency was 97. 6% , all coefficient variability was less than 1. 2% , LOD was 1. 00 X 10° copy/
mL of SFTSV. HINI1, H3N2, hantavirus. dengue virus type 1-4 all showed negative results. 11.9% of 362 suspected SFTS
clinical samples were positive for SEFTSV nucleic acids by above assay, which was higher than RT-PCR, virus isolation and
ELISA analysis, all with statistical difference(all P<C0.05). Conclusion AllGlo probe-based real-time RT-PCR provides an
excellent choice for easy-operated ,rapid detection of SFTSV, with high sensitivity, specificity and stability, which could be
promoted in some well equipped county level laboratories.

Key words: Severe fever with thrombocytopenia syndrome virus; AllGlo probe; Real-time RT-PCR; Virus isolation; Anti-
body analysis; RT-PCR
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BB, 20112013 4R, H AR B A 4% 37 8
SETSV B 5], H A AL 5% 7] BB 5 15 5 4 4 19
B I W B AT A A O

BT SETS (9 1t R e IR Sl = g 5k 38 U0 75 2P
L AHURR BRS04y U2 K vk . AllGlo R T &
e — 14 Real-time PCR 41, © ¥l H 15 4t Taq-
man il Taqman-MGB 55 (%) fir G 8 88, i T 1T 1%
4t Taqman FREF 1Y — i fi 2 F A1 — s HE K A AT 1) FR
il s R AR 0 7E BN 7 81 L H Ry R RORE KO AT
b mT LR TMA I A2 3L A1 2% 28 K i 2 )5 PR o
P e ) Gk S4B Ak Ay i R AT A B R O Y
NP PR A S R . AT B a3
T AllGlo 4t Real-time RT-PCR ) SFTSV #% iz Pt
SRR 092 5 e L A R R S R AT AR

1 #FRiFGgE

1.1 #MAts 7

111 IRPRREAFIEE RE: 2013 4F 4 H—2015 4 11
F VT HR 48 Wil R 45 1Y 362 191 B8 SFT'S 9% ] 1 2Pk
AR S H XAy IV b A o v B8 T 491 A3 R 4 2k
WIbRAS AT I0LTE 73 B 5 - 80 CLR A7 & HI . SFTSV &

Pk (JS14 #k, Vero E6 #fi Jfl /Y 3% BE 2 1.00 X 10°
TCID,,) I EE  HINT H3N2 B Hs 8 1~4
BER I A S0 2 03 8 IRAT

1.2 F250) M b 8 : RNeasy i 58 RNA 2 Bt
# & One Step RT-PCR i /| £ . QuantiTech % &
## RT-PCR i #] & (QIAGEN), pMD-18T (Invitro-
gen) , DHSa 8% 52 75 4H M o A 52 50 % il & D A7,
SFTSV #5557 1gG Hifk ELISA A il ik 7 & L8
FEFELEYREARAFD , Wil PCR AL, S8 7566
PCR {¥ ABI 7500(ABD),

1.2 F#k

12,1 JREEIRMIRI: 7€ BSL-3 HAEY L4 LK
Z ., 2 M RNeasy i RNA $2 B0 & v W1 45, $2
BRI T 0 B AR A0 KT 2 4 RNA,

1.2.2 BIYMEGEE . 4 GenBank SFTSV JS24 fk
SIEPA S BB (G 331031482) Al X {3 57 1 )5 51
#it¥%E RT-PCR #1 AllGlo #% Real-time RT-PCR
BRI 51 8 MR, W3R 1. BRI AR 5
GenBank HL{ 4" 3 #0277 51 i 47 BLAST, DL #ff £ H 45
Sk, SRR ET ¥ R T A I Ee AR W BOR A BR A
Al A

£ 1 SFTSV SEHLESFX RT-PCR Al Real-time RT-PCR 5] #) 454

519 JFa (5-3") i P (bp)
AllGlo S-F TAAACTTCTGTCTTGCTGGCTCC 1125 ~1 147
Real-time RT-PCR AllGlo SR TGGCAAGATGCCTTCACCA 1171~1 189 65
AllGlo Probe MAR-CGCATCTTCACATTGAT-MAR 1149~1 165
SF TACAGGTTTCTGTAAGCAGCA 965~986
RT-PCR 738
SR ATGTCGGAGTGGTCCAGGA 1171~1 189

1.2.3  JRL bR a0 ) A5 DL JS14 40 i B SR )
RNA N . % RT-PCR LI5I4#) S-F.S-R §1 S
BN B H W e Be 5 e BE B R pMD-18T % 4%,
BT ALK IAATE DHSo, RIS EFTER
Luria-Bertani Byt ¥4 , §k HCFH 1 52 B )7 . DA
TE A (1 v e B RSO 3 A 58 A0 43 06 0 BE I E T
BB BB 1 X 10° copy/mL #5 #E & —20 C 4%
#=H

L2.4 §HKRR KM ORM QuantiTech 9850 &
# RT-PCR X5 & ¥t 47 AllGlo # 4l Real time RT-
PCR P34 . W AR ZR Ny 25 pl .2 X Zwpil 12. 5 pL. i
RBAEW 2 pL, B FUESIY (10 pmol/L) & 1 L,
AlGlo#F & (10 pmol/L) 0.5 puL. RNA 5 uL, H,0O
4.0 pLo WL £ F:50C 30 min; 95C 15min; 95C
15 5,60°C 45 5,40 fE¥H ., ZOERMEE N FAM, L
AR W2 B CoEH<35 AP W HE. @K One
Step RT-PCR 5| & #17 RT-PCR §" 14 , [ b A& & Ky

50 pL:5Xbuffer 10 uL,dNTP 2 L, RS 2 pL.
E LRSI (20 pmol/L) 45 3 uL.RNA 5 4L, H,O
R 50 pl, WA :50C 30 min; 95C 15 min;
94°C 30 s,55C 30 s,72C 1 min, 35 f§ %; 72°C
15 min, ¥ IGE5HE SR EB By 1. 020 B AR A
358 JE HL UK R T 4 38 7

1.2.5 AllGlo #4F Real-time RT-PCR {8k . 4% 5
PERVE SRR - 6 S B 0 RE A o LA 10 £5 6
Wi kel 10° ~10° copy/mL, 3 DLt Ry A5 i 17 Real-
time RT-PCR §" 3 , &/~ v B2 A 3 U, 2] Ce fE X
SETSV ¥ R+5 WAL log (B A5 b5 i il 26 . I 46 I 7% I 32
(R TR S RECCV) L H BRI R J8% e R bR AH
Rl B IR 7 L PR G Rk B HINT, H3N2 % 55
F1~4 % 1 F Bk RNA, # 17 AllGlo 45 4t Real-time
RT-PCR " 14 LUK I 12 J5 15 19 4 5 1k

1.2.6  BEALLE 0 A5 A KT . 2 B 1 3R 7 3 L 362
151) S A0 55 091 AL 375+ 6 T B RINAL 48 BB b 1% 52 17 44
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2 RN 1T AllGlo #£ 4 Real-time RT-PCR #
I RT-PCR #6100 FH5 2 50 25

1.2.7 SRS A SETSV Hrk &l . % SFTS 54
93 91 2 P 3 1L 45 Rh & Vero E6 411,37 CHEE 1 h
JaHl PBS ¥E¥%, T & 2% FBS DMEM X % % .
37°C.5% CO, &M AR FRA ISR 5~7 d, B R
SN M 2 75 B A8 (CPE) , J 5 6 B i CPE N & %
3G AR KR R LVE W B 0 R R U R . DL AlLLGlo
PRE Real-time 3460 SETSV 1y S B LU & & &
SRy, R SFTSV ¢ 57 P 1gG it f& ELISA %
032 700 2 4G T 5 0L SET'S 95 451] 2 300 R0 0 42 400 1 375
o IgG B, DL T AR PR &% 50 B 4 B K i h
SETSV it ,

2 #]

2.1 Real-time RT-PCR # & M fodF F 4w LS
SETSV S JLPRAZ IR R BB B 6 6 0 A5 A A I AL
Glo #4l Real-time RT-PCR ¥k i SR L 45 50 13 R
KR (LOD) 3 1 X 10° copy/mL. F I 75 2% #
SETSV B4k (JS14) R 4 3G 45 AL S FH %, 1 A 3L 30
Ji#E . HIN1, H3N2, 5 i 8 1~4 BRIy BAR i
$it 2% B35 SR B L TEsE SRR WL 1,

Rn vs Cycle

0.244

0.224

0.184

Rn

0.144

0.104

0.084%

§ 9 10 1112 13 14 15 16 17 18 1920 21 22 23 24 25 26 27 25 29 30 31 2 3 M 35 % ¥ 3% B 40
Cycle Number

W SRR N 1: SFTSV; 2-9: SUIHIGRE |
FBI B EEHINT . H3N2 . RO 5 1-478 | H20

B 1 AllGlo %4t Real-time RT-PCR #iil] SFTSV,
DU 25 0O 4 L VAL B 25 2 8 f 2%

2.2 Real-time RT-PCR 47/ th & 09 £ 5 % & F M X
¥ DI SETSV H R A Be iy BORibs fE a6 4>
AN TR B H FRJE (10° ~10° copy/mL) #E 47 AllGlo # 4
Real-time RT-PCR ¥4 @ 7 brufEth e . v Bl Ct {H,
x Tl R A% R DL B0 Xt B Clog {HD) - b il 48 05 72
y =-3.38x +46. 03, MK RZE r* =>0. 998, ¥ 1 & K
H97.6% WK 2, EEY KNG BRH CtHERR
B (CVO¥<T1. 204, Fe B A I 7 12 0 52 Pk 4 L R 1k
s LR 2,

A

Delta Rn vs Cycle
1.000e+0
1.000e-1 e
7~ r
/
1.000e-2 4 / / /
/
£ 1.000e-3 / //
= 7 ]
]
£ \
O 1.000e-4 [\ 4 i Ve
AN
} Y
1.000e-5 ¥
1.000e-6
1.000e-7
12 3 45 67 8 9 1001 1203 1815 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 5 3 35 36 37 3 9 40 41 42 43 44 4
Cycle Number
B
Standard Curve
36236
Slope: -3.375779, Intercept. 46.038310, R2: 0.998416
33.000 1
29.000 |
S
|
25.000
L
21000

18.823‘
Log CO
A: 108 ~ 103 copy/mL SFTSV Bt i il 2k 5 B: brufefih 2k
B 2 AllGlo #4f Real-time RT-PCR ¥: 5 il
SFTSV Ct B} 45 D1 2L log {8 b 1 11 £&

%2 AlGlo #4 Real-time RT-PCR #ill SFTSV #% 2
E-Rivin

o i CtfH
(copy/mL) 1 2 3

¥iE SD cv

1.00 X 10% 19.05  18.91 18.80  18.92 0.09 0.51

1.00 X 107 22.37 22.39 22.36  22.37 0.01 0. 50
1.00 X 105 26.06 25.73  25.86  25.88 0. 14 0.52
1.00 X 10° 29.18 29.36  29.35 29.29 0. 085 0.31
1.00 X 10* 32.63 32.88 32.48  32.66 0. 16 0. 54
1.00 X 10% 36.24 35.49  35.36  35.69 0. 38 1.11

2.3 SFTS %My #l4x A 4n H AllGlo #R4 Re-
al-time RT-PCR #gill 362 iy SFTS % &L il Il 35 b
A, K SETSV MR BHAE 43 1, FHHER11. 9% . & T
il RT-PCR(5. 550) i B 43 B 1 (6. 6 20) FIHT A
WUV (9. 1%) . 22 54 66 125 18 X (P {1 0. 05).
Hr, A AllGlo #4t Real-time RT-PCR & i & H
B A 7 5 9 145 2 o 2 B0 0L 3 B BT/
A fEBER  HERR M 100. 024,

3 itie
SFTSV fi £ . 4 3F S5 K & AR
AW AR S W) I W R Y AR I M R R m AR L E
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R B ARG i A B, K&y 10% SFTSV
TR 191 76 R T 2 TR A R R AT e i 22 I, e
P R BE SR O AR K A i g & g A ) E)
SFTSV %R RNA HBCHEN A £ il 4 7] §8 2 SETSV
AL 36 WA R A SR e

AWFFEHE ST T3 F AllGlo #54F f# Real-time RT-
PCR W 1L %5 FE A< th SETSV A% 1R (4 75 3 , K6 T BR
1X10° copy/mlL, 7 U 5, H 5 U0 3 L B RO
B HINT  H3N2 8§05 8 1~4 AU S5 5 Ik IR
SiE R A AL B 0 B 38 T A8 SN S R R R R R R
PE HERPEREF . R a5 SFTSV Gy, i T
BEAZ IR 5 DURCR D sl OR 7 A e R LR A 52 1 RT-
PCR i ik 8 73 B9 0E 508 HUARA I 32 o vk i il o T
AllGlo ¥4} i Real-time RT-PCR ¥ J2 — i 45 B 48 11y
SETSV ¥ w2t I J5 % » AT 78 4% 18 Fu v/F (9 25k 2 ) o
mLHE)

S % ik
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FIH] CRISPR/ Cas9 K K Gt 4542 A A0l s 13 oy 2
KIps A 0157: H7 StxIT K K % ik

Bk FEHELRDE, AR ERRERE, EEY, AR A B
LA B RRAGER P, LA ERBRMAEDELE LT, & E 210009

FE:BHH  FIH CRISPR/Cas9 3 P Zi 8 H A i B 1 ot K W % 45 86 (EHEC) O157: H7 StxIT JE P &3k, 3 PF ¢ Hoxt
N AR K R AR EE . A3 4P EHEC O157: H7 StxIT 3 #3314, #9 8t CRISPR/Cas9 3% 5 & ki pdCas9-StxIl
4k EHEC O157: H7JRZ 40, R ] RT-PCR I Jie 7R 4 96 K I StxTT 36k [R5 3K 1% I » 2 il B8 ik A 1 il 28 F B Pk 5 9%
HWIEF Vero éﬂiﬂ@xﬂ?&séﬂiﬂ@ﬁﬁ B, R T HH B R pdCas9-StxIT 3 35 Fikr g B o #4 2 ; 5% ik EHEC O157: H7
(00G097) J& 52 75 4 i1 J5 , StxIT 3£l mRNA, % £ A Z M, EHEC O157: H7AE K i 4 K2 % m (P {53 >0.05),
pdCas9-StxI1-00G097 TE Rk IE 35 b W X 41 MY 1 25 M 0% (CPE 2 30 %) 1 2 ik T X7 B B Bk 00G097 Hl pdCas9-00G097 (CPE
¥>80%). 518 AL A pdCas9-StxI ik Bk fg s 7 M il EHEC O157: H7 StxIT 3£ R 3 ik AR 40 F 0k At — 2
5T BB Sl 78 EHEC O157: H7 8005 AL 3 AN 3 PR T2 09 7% 76 B 0 BE 8 T 56,

X 217 : CRISPR/Cas9 3 P 45 1 # R; EHEC O157: HTE # s S B &R

FENES:R378.2 X EkFRIRAD : A XEHS:1006—9070(2016)05—0520—04

Inhibition of StxII gene expression of Enterohemorrhagic Escherichia coli
0157:H7 by CRISPR/Cas9 genome editing technology

FAN Huan, WU Tao .ZHU Xiao-juan,GE Yi-yue,ZENG Xiao-yan,JIAO Yong-jun,SHI Zhi-yang,ZHU Feng-cai, CUI Lun-biao
Jiangsu Provincial Center for Disease Control and Prevention, Key Laboratory of Enteric Pathogenic
Microbiology(Ministry of Health) ,Nanjing 210009,China

Abstract: Objective  To inhibit StxIl gene expression in Enterohemorrhagic Escherichia coli (EHEC) 0157 : H7 by
CRISPR/Cas9 genome editing technology ;to evaluate consequent impacts to bacteria growth and cytotoxicity. Methods Prim-
ers were designed based on EHEC O157: H7 StxII gene. The pdCas9-StxIl expression plasmid targeting for StxII gene of
EHEC O157: H7 was constructed and transformed into EHEC O157: H7 competent cells. The expression of the StxII gene was
detected by RT-PCR and colloidal gold method. Growth curves were drawn, cell cytopathic effects(CPE) of Vero cell incuba-
ting with bacteria culture supernatants were observed. Results Sequencing analysis confirmed success construction of pdCas9-
StxII expression plasmid. Upon transformation of pdCas9-StxII into EHEC O157 : H7 (00G097) competent cells , both StxII
mRNA and protein expression were inhibited; while the growth curve was not effected significantly(all P>>0. 05). CPEs were
significant decreased in pdCas9-StxII-00G097 incubation(around 30%) compared to 00G097/pdCas9-00G097 incubation(all >
80%). Conclusion EHEC O157: H7 StxII gene can be inhibited effectively by pdCas9-StxII expression plasmid constructed
based on CRISPR/Cas9 technology, which resulted in lower cytotoxicity . The research lay a foundation for further study of
Shiga toxin StxII in EHEC O157: H7 pathogenic mechanism and construction of EHEC O157: H7 genetically engineered live at-
tenuated vaccines.

Key words: CRISPR/Cas9 genome editing technology; EHEC O157: H7; Shiga toxin
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FEC A B — B B DR TR O 3k, ] ) 5 DR A AT S 8 DA T
SRR L R A M IR . AR B ST R CRISPR/Cas9
KR g B8 F R 3l EHEC O157: H7 B9 % 1 2%
StxIT, LAREARH R A K F, 3k 43 EHEC O157: H755 #
s I e 7 e B0 M HEAT ) AL R E

1 ##RERE

1.1 H#

L11 45 wtk: EHEC O157: H7 00G097 bk
(StxI™ . StxIT™) ALK % 70 8 VB0 IR AF . AR &
T 40 (Vero) R I & 10% i 4F 1L ¥ (FBS) i1y
DMEM(GIBCO) BB 32 W, 75 37°C,5% CO, 48 i1
B FRAH AT B FRAL AN A RAT

1.1.2 Y88 5857 : QI Axcel T 4045 L Yk AN K Bt 5 4k
FI(QIAGEN) ,7900HT FAST i %¢ )% & i PCR X
(Life Technologies) ; DMEM 32 5 JiG 4= 1fiLJ% (FBS)
(GIBCO), Bsal W ] fif (NEB), pdCas9 Jii k7 ( Add-
gene), High Pure PCR Product Purification Kit,
High Pure RNA Isolation Kit (Roche), Multiplex
PCR Kit, QIAamp DNA Mini kit ,Onestep RT-PCR
Kit (QIAGEN) , MiniBEST Plasmid Purification Kit
(Takara) , TOP10 J&52 25 240 il (AR 5256 % ) %5 ) . LB 4
ML MRS A BR S 7)) L Duopath® Verotox-
in Rapid test for the detection of verotoxins in patho-
genic E. colitMERCKD) ,

1.2 Fi&%

1.2.1 #9# pdCas9-StxII ik it ki : L EHEC 0157
H7# StxIT S H 9 3% B, 38 i 78 26 4K 4 Chtep://
www. blueheronbio. com) -3k T 48 13 51 , #fi & 1 76 1K)
1 % sgRNA £ 3] StxII(5- CCTGAGATATATGT-
TCAAGA -3"),Blast HXFafi il LA 50, R 3
S5 B & EHEC O157: H7 StxII 3 } pdCas9 ki J§
F i i Primer 5. 0 #3141 X StxII Z:F mRNA ik
K 51 4 StxIl-seqF28 (5'- CTGTGCCTGTTACT-
GGGYT-3") f StxIl-seqR404 (5’- CTGCTGTCCGT-
TGTCATG-3"), pdCas9 Jii B 3" 3% 5| 4 PCasseq(5'-
ACAAATAGTGCGATTACGAA -3") f pBRrevP-
Cas9 (5-GGTGATGTCGGCGATATAGG -3"), ¥
SR B X StxIT B B3 sgRNA 751 7e B 2 pd-
Cas9 UKL, A 75 Fo ke, 1E 19 sgRNA 1 5 3 il aaac,
3" I . K21 sgRNA Y 5° 5 fill aaaac, HAAJ7kan
T O T4 ZREZ T RRBEEEX ik sgRNA J7 51 i
A R AL FIR Kk s @ ffE A BR ) 1 9 U BasT X pd-
Cas9 AR VEFT Y] . 1pg pdCas9 Fiki.1 pl Basl,
5 uL 10X NEB Buffer, # 7% ddH,0 % 50 uL,37C
3 ho WYY LL 100 BiRR WE BE i H Tk O 4i 4k

OB R K5 1 sgRNA $E 7 51 5 4 4k 1) il ) 7= ) i%
B R R 1 L H 4.1 uL seRNA B3
B Ak7F=Y),5 nL Ligation Mix,3 pL. ddH, 0,16 Ci#E#;
PG @S pL M WAL TOP10 J&s2 25 40 74
LS 22 P M 0 20 P o B 00 A DA 3 2 0 7 1)
AT IE AP . D0 T A Y SR S i) #E AT 3 mL
LB Wi g3k vp, 37 CHR v B 97 16 h. $d HUHE 21 JFOR:
pdCas9-StxII,— 20 C -4 .

1. 2.2 pdCas9-StxII # 4k EHEC O157: H7 . 2 #i
HRL7 I £ EHEC O157: H7/2% 52 25 41 il , B 20 J ks
pdCas9-StxII 200 ng 5 EHEC O157: H7 /&% 25 40 i
300 pL IR & J5 e A B AL AR b ik AT i B Ak, LA pd-
Cas9 2% Jfoki fi % 4k EHEC O157: H7J8& 32 25 40 M4
XPRR . HLERAR A R HL R 2.5 kv, LK R [RT R 5 s,
A )E f B SR R U A 2 mL BT AR LB R 5R g
HL3TCHRZHFR 1 h, Bk T & @ &HRXPUIER LB
b .37 CHE IR b . Bk BH M B v B L L) TR VR R A
2% H pBRrevPCas9/PCasseq 5| ¥ 3t 47 PCR ¥ 3%
Y5 B AR A LY, [ % EHEC O157: H7 00G097
PR R B % B . PCR BB 4% #F 7 : 95°C 15 ming;
94C 30 s,55C 90 s, 72C 90 s,35 I~ ffi#H; 72C
10 min, J W 2 e & 4% Ul W) B 31T, 973 7 9 L
QIAxcel T 4148 HL KA . A 12 Jo A K% i 201 Jo i
W3 Rk 4 B Ay 4 R pdCas9-00G097 F1 pdCas9-
StxIT1-00G097,

1.2.3  StxII 2 A mRNA % ik # . 3% ff EHEC
0157 = H7 00G097. pdCas9-00G097 F pdCas9-StxII-
00G097 T B B o8 [ 15 3% 1L 7, & [l Roche High Pure
RNA TIsolation Kit i 5] & #2 Bt RNA, 1 DA seqF28/se-
qR404 5|¥ 47 RT-PCR ¥ 38 , K Il StxII mRNA F ik
% #l. RT-PCR JX I 4 £ H:50C 30 min; 95C
15 min; 94°C 30 s,55C 90 s, 72C 90 s,35 I {EH;
72°C 10 min, ¥ =YL QlAxcel TN HLIKALKE L .
1.2.4 SwxIlEEHRBRW . Wi 5 e EHEC
0157: H7 00G097, pdCas9-00G097 f pdCas9-StxII-
00G097 T ¥k 1% 72 W » % F Duopath® Verotoxin Rapid
test for the detection of verotoxins in pathogenic E.
coli 7 & 43 AT I SexIT & 1 R IA L

L.2.5 40 B K il LAY I iE - ]l EHEC O157: H7
00G097 . pdCas9-00G097 f pdCas9-StxII-00G097 W
R BRL 5 B 1% 95 L L 43 i 12100 (9 L5145 A 50 mL
BiE LB 3G g 37 CHRg B 5% W B 1 ho il 2 18
T 600 nm b6 B (ODgog ) - 225 il A2 K T 2K
1.2.6  Vero 4l # PE X 56 : Vero 4 M £2 7 T 24 1L
AIMIRGFRIL .37 CL5% CO. R FRM 1 97, fr i i 2k K
F70% ~90% @A BE R & H . B EHEC O157: H7
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00G097 ., pdCas9-00G097 M pdCas9-StxII-00G097 P
PREL e B3 il 4 A0 T 3 mL LB Ky R 4k, 37 C L Pk I 1
#% 16 h,4 500 rpm/min &[> 10 min, F3E L 0. 22 pm
1) 118 S 3k 98 W BR 200 L B A Vero 4i ff Az v,
Bk 2 NEAL,37CL5%CO, KM TR h Wl
LN 9 2% (CPE) . [m] I35 B A X BR(LB K 37 3

2 BR

2.1 CRISPR/Cas9 & At 5 b iE S 4
X EHEC 0157 ¢ H7 iy StxIT 3t P # 57 (9 CRISPR/
Cas9 ik Tk ) pdCas9-StexIT #4 8 i3y ,

2.2 EHEC O157: H7d #4025 & DL PCR §" 18 Hi %
Ak )5 B B, pdCas9-StxIT-00G097 F1 pdCas9-00G097 §~
=YL QIAxcel B 404 FLIKACKZ I L 4E 600 bp b3y
A RES A B S KN — B B X R
00GO97 AR TICY 1S, W IR AL 2 . DLIE 1,

[bp] 1 2 3 4

3.000
1500 2000

600 ——
400

500

300

200

100

. 1: size marker; 2: 00G097 ( FHPEXTHER ) ;
3: pdCas9-00G097; 4: pdCas9-SixII-00G097

B 1 EHEC O157: H7 L # AL AR A Bk fF PCR 347 Ha Uik 4]

2.3 CRISPR/Cas9 i #5+ StxIl mRNA %k ik 4 % v
LA RT-PCR £l StxII () mRNA Ik B PEXT
I8 00G097 B bk Fl pdCas9-00G097 B Kk 7E 438 bp 4tk
PR — KR S PR H O 25 T pdCas9-StxI1-00G097
BRI TC I 458, pdCas9-StxIT-00G097 B #4% H StxIl
FEH B mRNA RRpmi . WE 2,
2.4 CRISPR/Cas9 BRExEHhAE XKW Hrh 2%
P XF B 00G097 B #k. pdCas9-00G097 F1 pdCas9-
StxII-00G097 P FRFE LB B b A KM 4. 3 #
Y TR TE 2 M A K s R 22 F g i 5 i L (P {H
¥1=>0. 05)  FE WM StxIT 3 P 3 305 % B Ak 19 28 K
BEEW., WK 3,

[bp] 1 2 3 4 5

3000
15002000

600
400

500

300

200

100

VE: 1: size marker; 2: H.0; 3: BAPEXTIR (00GO97H AR )
4: pd Cas9-00GO9TE#k; 5: p(lCas‘)—StxH—OOGO‘)ﬁﬂHﬁ

Bl 2 PCR LK CRISPR/Cas9 JFRL# 1L
PR StxIl mRNA 357K - Lk

35 1

OD600nm

00G097
p(lcaSQ—OOC097jlﬁf$
pdras‘)—sle—()O(';()974l§1“H%

bt

1 23 45 6 7 8 9101l
i) (h)

B3 ke 3 Wbk K4
2.5 ket StxIl & & &k g5 R EoR, BT
I8 00G097 kK . pdCas9-00G097 A% ¥ 7T K i StxII

M LM pdCas9-StxI1-00G097 T Ak H & A6 U £ StxII
LRI StxIT B N 3Rk B A i .

{ A B ©

JILA I
d<.

il e

TE: A: XFHRZHO00GO97HI bR B: pdCas9-00G09 7 #E 5
C: pdCas9-SixII-00G097

4 JBEM G TR A I A [ SRR AL T R St 1R IA
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2.6 i A&EM BPEX R 00G097, pdCas9-00G097
FRRRE I L35 BIVEH T Vero 41 )5 . 41 g CPE ¥y
>80% , 1M pdCas9-StxII-00G097 & ¥k ¥5 F I &5 1E H
Vero 415 . 40 i CPE £ 30% , 8 #F{% T 00G097
AR AN pdCas9-00G097 TR Pk, BI1EXSHE LB 35 7% Je 4k
JHT Vero 41, 41 is CPE<<10%, WKl 5,

e A: LBEEFRAE; B: pdCas9-SixII-00G097;

C: 00G097; D: pdCas9-00G097

53 BREHRHEJE LRI Vero 4L 94008 CPE 150

3 itig

CRISPR/Cas9 5[5 g 48 £ AR & — Fh H 20 70+
AR F B, nlaE i 17 5 RNA-Cas9 B AR 1ER
FE A g T SRR E 1 B B 3L F 51, 5] 5 Cas9
R N ) il T A 356 R A B 0Tl A R
Cas9 25 1 2 SRR D) B 45 ke 38006 M 4 B e 2k 3
R T 550 S TSGR . X R =AY
Cas9-sgRNA 254 T DNA o] ABH Wiz 5 &N
M Si o DT 91 o) 356 R A9 22 3K T AS 028 H A 371 9 D A
gE L S RNAL I B (o Fk CRISPRD M, mf
7z N s A s A R Ry .

A5 R A CRISPRI £ AR JFE B, & XF StxIT % K
W RS sgRNA B ) SexIT 3 P, 58 B A B 12 N 1)
g 25 #A 3 K 15 1Y pdCas9 kL., pdCas9-StxII-00G097
HRE T StxIT 5] mRNA | (1 £k 29 im 6l . &
EHEC O157: H7 StxIT 3 [H 28 25 ¥ 44 22 5L 2 5 I B ik
AIFE LB 853 5 IE 5 A K $2R SexIT 8 AT B 7 4
WA AR IR & E AR R AR RN
EfE EAE R R EEH . HEE 3 X Vero 41 il 5
P 5B 2 /N T pdCas9-00G097 K 00G097 & bk 35 3%
1% . J5L A ] BB & CRISPR/Cas9 3k ki 4] T StxII
PR Y R IR o 0 4 A 3 PR A

StxII % (4 & EHEC O157: H74 & 2 i £ i dE 4t
JR 2z — , HLAT B 1 B i TR e vl g T I A
SR 3K S By B8R W LA SR AR 7 A — 5 1) S 988 IR
N AR RE A R 0 S AR B E R . i IR TR

AT AT g 38 PN 155 B8 4 1 I [B) BB 8 AT 50 i K B IR
PERM RGP, —F AR Wi EHEC O157: H7J&
YU EEEE . ARWFSE R CRISPR/ Cas9 HE P 2 48 42
At EHEC O157: H7 () StxIT 3% 8 3 17 ol v M i 35
5 EHEC O157: H7 552 #F , 4 i 52 56 ¢ B 1% 0A K 19 41
JiL B M B A ARG O I DA A 98 T A BE R L
2% TR B I R R F 5T B BE B STl #E EHEC 0157
H7E G b BT i /8 it — 22 4 8 EHEC O157: H7
JH PR TR U U A T B T A

&% ik

[1] REINSTEIN S,FOX JT,SHI X, et al. Prevalence of escherichia
coli O157: H7 in the American bison (bison bison)[J]. ] Food
Prot,2007,70(11) :2555.

[2] LIU J,SUN Y,FENG SZ,et al. Towards an attenuated enterohe-
morrhagic Escherichia coli 0157 ¢ H7 vaccine characterized by a
deleted ler gene and containing apathogenic Shiga toxins[J]. Vac-
cine,2009,27(43) :5929.

[3] SAVAGE PJ,LEONG JM, MURPHY KC. Rapid allelic exchange in
enterohemorrhagic Escherichia coli (EHEC) and other E. coli using
lambda red recombination[ J]. Curr Protoc Microbiol,2006,5(2) ;1.

[4] DATSENKO KA, WANNER BL. One-step inactivation of chro-
mosomal genes in Escherichia coli K-12 using PCR products[ ] ].
Proc Natl Acad Sci U S A,2000,97(12) :6640.

[5] MARCATO P,MULVEY G,READ RJ.et al. Immunoprophylac-
tic potential of cloned shiga toxin 2 B subunit[ J]. J Infect Dis,
2001,183(3):435.

[6] RITCHIE JM,THORPE CM,ROGERS AB, et al. Critical roles
for StxII, eae, and tir in enterohemorrhagic Escherichia coli-in-
duced diarrhea and intestinal inflammation in infant rabbits[ ] ].
Infect Immun, 2003, 71.7129.

L7] X0ASJ5 BRSEAe. B R, 55, B 241 R G0 BR i i 24 K B AT 1 O157:
H740 753 SexIT Z LT 1 B 224l 2010, 30(7) : 926.

[8] WIEDENHEFT B. In defense of phage: Viral suppressors of
CRISPR-mediated adaptive immunity in bacteria[ J]. RNA Biol,
2013,10(5, SI) :886.

[9] GASIUNAS G,BARRANGOU R,HORVATH PA. Cas9-crRNA
ribonucleoprotein complex mediates specific DNA cleavage for a-
daptive immunity in bacteria[ J]. Proc Natl Acad Sci U S A,2012,
109(39) : E2579.

[10] BIKARD D,JIANG WY,SAMAI P,et al. Programmable repres-
sion and activation of bacterial gene expression using an engi-
neered CRISPR-Cas system [ J ]. Nucleic Acids Res, 2013, 41
(15):7429.

[11] GESNER EM,SCHELLENBERG M]J,GARSIDE EL,et al. Rec-
ognition and maturation of effector RNAs in a CRISPR interfer-
ence pathway[J]. Nat Struct Mol Biol,2011,18(6) ;U83.

[12] LARSON MH,GILBERT LA,WANG XW,et al. CRISPR inter-
ference (CRISPRIi) for sequence-specific control of gene expres-
sion[ J]. Nat Protoc,2013,8(11):2180.

[13] HAWKINS JS, WONG S, PETERS JM,et al. Targeted Tran-
scriptional Repression in Bacteria Using CRISPR Interference
(CRISPRD[J]. Methods Mol Biol,2015,1311349.

[14] WEI CX,JY L,YU ZS,et al. TALEN or Cas9-rapid, efficient
and specific choices for genome modifications[ J]. ] Genet Ge-
nomics,2013,40(6) :281.

[15] W wee, MRk 2, SR B 30, 45l Hh i P R AT 1 1T BUAE B % A
P 5037 BB RE BT AR STDS A 4% R A5 i L], VL5 1 By B2 2%
2008,19(1) . 1.

KR EHA:2016—04—28 #R4E . W UFAE



e 524 - VLORTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med,September, 2016, Vol. 27,No. 5

o Kl 7 E s .
oA il S SRR B A I HTN9 &5 37 e 77

RER VESHR VEARK VR ANE L EL, L HFB L ARA A A E!
IR RGPS, LARMERRBAENEELEZEH T, H % 210009;
2. r%ﬁl.%ﬂkf?i%li%lﬁ%»r%? 210029

WE:BM o HIN BN S — P i gt HmA BN S ERY /AN 7% RT-RAA . FiE  HRHE HINI
BT HA R B NA R B RSF B8040 58t 5 1 9 R & 51 RT-RAA J7 36, WF 98 Hopk et VB . 3F 5 Real
time RT-PCR Hik#F AT L. S8R WIS T HINO & J /@i 1 RT-RAA K 77k  H7 K2R AA 2 N9 SR A & i) 5 A
ot BR 4351 R 10 copy/ L Rl 100 copy/ L, H 5 HoAth BT W3l 0 )51 JC 28 LR W, H7N9 RT-RAA ﬁi%%i'ﬂ' 5 3 5 Real-time
RT-PCR — 3% i . Kappa #2356 « 400 0. 933, &€ A1 RT-RAA KU 7 i BAG PO Ry 53 2 R e 5, 2 HTNO
U T I D A PR TR Ay TR

KRR HTNO & 58 55 5 106 7 ST A A 5 09 SR IR 3 R 5 DSt 46 U

FESES:R511.7 X EkFRIRAS : A Iigﬁ?:1006*9070(2016)05*0524*04

Detection of a novel avian-origin influenza A (H7N9) virus by

recombinase aided amplification
ZHAO Kang-chen® ,CUI Lun-biao,GE Yi-yue, CHEN yin,ZHU Xiao-juan,
LIU Bin,SHI Zhi-yang,ZHU Feng-cai,ZHOU Ming-hao
" Jiangsu Provincial Center for Disease Control and Prevention, Key Laboratories of
Enteric Pathogenic Microbiology (Ministry of Health), Nanjing 210009, China

Abstract: Objective To establish a one-step reverse transcription recombinase aided amplification (RT-RAA) assay for the
detection of avian-origin influenza A (H7N9) virus. Methods The RT-RAA primers and probes were designed based on con-
servative regions of haemagglutinin (HA) and neuraminidase (NA) genes of H7N9 virus. Sensitivity and specifi city of the as-
say were evaluated. The performances of the assay were compared with Real-time RT-PCR using suspected clinical specimens.
Results RT-RAA was established for H7N9 detection. The limits of detection for H7N9 were 10 copy/pL and 100 copy/plL of
RNA molecules, respectively. No cross reaction with other pathogens were observed. H7 and N9 RT-RAA assay showed good
correlation with Real-time RT-PCR assay with Kappa Coefficient u of 0. 933 for detection H7N9 for clinical samples. Conclu-
sion The developed RT-RAA assay has characteristics of high sensitivity, specificity and rapidity , which made it a new mo-
lecular tool for rapid detection of avian-origin influenza A (H7N9) virus.

Key words: Avian-origin influenza A (H7N9) virus;Reverse transcription recombinase aided amplification; Rapid detection

BB B ERRLATE P KR BAFAAE N LB, TAERE R FERKORHF M
2013 AT I, M BUR M B B BE HONO WAL X BIRGN, L Bk A B R B . Wik, &1
RN W ED B R A K Y A PCR B4R J7 B © i HTNO & 3 8o 45 W i
B HEAT R M, H AT, H7NO & I 8w 2 6 I 75 M B FB, AR, BT AR IR Y HG 0 4r R DU Oy vk
T BN B IR L s A Ak R 2 30 R4 ol AT EL A P L R R 7 I R R A A 4
PR K Real-time RT-PCR (2% RT-PCRO KM . 5 FE0G JF A M AP & 2 4 of bl & 22 A 4 Y dedln, —
BE4T B K5 9 A RN IV 2 K DU A6 25 #E BSL-3 A 44 Sy B A1 i A 5 1Y 55 IR P71 (Recombinase aided
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amplification, RAA) A B Wi 8 KA BTN, 1% 7 i
) FH 20 G L A T E R R S W AR R DNA &R
B R N, T ZE 30 min P ORD T R P8 B B
DNAM A5 30 2o 196 5% S ke H7NO & I o 2
RNA #5553 8 cDNA, 254 RAA #37 H7N9 & i J&%
o 2 DR A I 7k

1 #R5FE

L1 W ARMFAZEHR BB (A/HINI, A/
H5N1.A/HIN2) | 2 7 ¥ i B 3 (A/H3N2, A/
HIND)  F % HINI %% & (HIN1 09pdm) . fl 3 B 5
(PIV 1~4 #) 54056 8 (HCOV-OC43, HCOV-HK) |
EI 38 A MW 7 (RSV) L 32 TR MR (MYP) | iR 9% 5
(ADV) | 5355 8 (RHD #8555 P B A 24 00 AR 52 56 %
B LVME RTE. 80 Gy BEAL HTNO & Vi U Y i 491 M 4%
T HRFEAISETF 2013—2015 4R, R fFF-80C,

1.2 B L&A Rotor Gene RG-3000 B ¥ i it
PCR ¥ H Cobett 2\ &), MagNA Pure LC 4 H 3 #%
M2 $2 WA K L& 157 1 A Roche 24 0l s RAA B R 9
BRI 1G5 & B VLR R K S D AR W W R SR
AMV Iy B TaKaRa 2y a) . ARG H7N9 & i 5% 5
R G i) 350 & W B VL A A= ) R A BRA W
1.3 Fi&*

1.3.1 JWEEMRIEI:H 200 pL FEAS , # B MagNA
Pure LC 4 H 35 #% 2 $2 BUY A & MagNA Pure LC
Total Nucleic acid Isolation Kit f4{# FHZ sk 32 BUEE A
RNA,#AFT- 80 C AE M BH 5 H .

1.3.2 RT-RAA 5|9 L R ¥ 31 : . GenBank
A I T HTINO & 0 B 8 HA 7 BOM NA J B
(K R 1 P75 AR PP AR A 8231 2 B S 9 RT-RAA
I RAEE R 1, 51 ARE Y i T A
ARAE S

F 1 H7N9 RT-RAA 91 H7N9 /51 ¥ FZ G5 F 51

519 /4R & FP 51 (5= 3)

H7-RAA-F CACAGCAARTACAGRGRAGAGGCAATGCAAAATAG

H7-RAA-R GAAGTATGAAACATGATGCCCCGAAGCT

H7-RAA-P CAAAGTATYACATCTT(BHQI-dT) (THF) (FAM-dT) AGCCDCTRCTTAGTTTGACTGGRTCAATCTG(SpC3)
N9-RAA-F CAGAGGGAAACAYTCAAAYGGAACRATACAC

N9-RAA-R CTAGTRCTTGACCACCCAATGCATTCYACYCTGC

N9-RAA-P CTGCTRTTGTAYAC(BHQI-dT) (THF) (FAM-dT)GGGYGGTGATGAYAGTGGCCAGCTTATCAG(SpC3)

7 B 7 X FAM-dT (thymidine nucleotide-carrying fluorophore) , BHQ1-d T (thymidine nucleotide carrying Black Hole Quencher-1) , THF (tetra-

hydrofuran spacer) , SpC3(3” ¥ fill C3 Spacer)

1.3.3 H7N9 557 RT-RAA ¥ Mk 2 M & 10 I8
RAA RZ R 1A 8 7] 45 106 B 43 500 B ) H7 (N9 37 1
K& . RAA THEF A 2XRAA Buffer 25 pl‘;iﬁ_ﬁ%
SRR AMV 6 Us 1E [ 51 4. & 17 51 4 (21 pmol/L) 4%
1 pLs 8% (6 pmol/L) 1 pL; #i4z 1 pL; DEPC H,0
AR E 50 pL IRA A JE L s i E IS IR B
(280 mmol/L) 2.5 pL JA 3 RN . K bk S 48 A
Rotor Gene Real-time PCR X" ,42C % 20 min, %
UG IE N FAM gEFT 56 Wi,

1.3, 4 HUBESCE . LI T7 B8 951 51 me
W OHIN9 & 3 B 5% & 2 # A/Nanjing/1/2013
(H7N9) ) HA Bl NA KBS J] T7 RNA R4
W AT R AP G S 4 i RNA, 44k L 8 B J5 % RNA 10
fERREZR 1.0 X 10" ~10 copy/pl. PIEALEFHY RT-
RAA J5 B A7 R, PP RT-RAA J7 2 i Uk
1.3.5 R R Pk SE 5 43 i X & a8 B (A/HTN9,
A/H5N1 A/HIN2) 215 M i 8o 3 (A/H3N2, A/
HIND)  F & HINT %% 8 (HINT 09pdm) . & ¥ J& %
F(PIV 1~4 B 5@ R% 7 (HCOV-0OC43, HCOV-

HEK) | 00 38 4 M 3 (RSV) L 32 AR (MY P) | it 77
(ADV)  &95% 8 (RHD #£ 17 RT-RAA Kzl , ¥t RT-
RAA e

1.3.5 5 Real-time RT-PCR 5 RT-RAA #: — 3
Kl . 80 {7 H7NO &5 i Jdk BE LI 5] i PR FE A, 4 Uk
AA% WS 5 F Real-time RT-PCR 34 W, UL FE A HA
BLPIF NA ARG C (B X <35, F & y B, H 45
WAE NS b A T34 H7 RT-RAA fl N9 RT-
RAA 1 F . Real-time RT-PCR % 4 i i 2% ] 2
HER AR HTNO & U B 5 A% e A6 Il 3 551 45 fiff
i ERAE

2 #R

2.1 RT-RAA #&m H7N9 7 ik 3 5 A M RT-
RAA J7 il H7 9738 4K 2R N9 9735 K R ¥ al 78
5 minZe A Y 8 DOGAE T T WA BT RS A5 2R
PEER I ] R 20 min, H7 881K & AR R
(LOD) 2} 10 copy/pL, N9 §" 34 4 5 fe LA R4
100 copy/pL. WL 1,
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H7 RT-RAA
15
g
= 10° oo 10}
g > N
z
N
05 5 10?
10!
Negative
O
5 10 15 20
SENERTE] (min )
25
N9 RT-RAA
2
S5 §
=2 .
£ R L 107
g 100~
ER - B N
05
\10: 1ot Negative
0 = ; —_—— : ; =3
5 10 15 20

F ] (min)
s HINOBEATREE 1.0 x 10° ~ 10 copy/pL, FFHEXTBE 2285 FK .
B 1 RT-RAA KA R 288 H7NO 5% 35 4% B2 /9 97 3 il £&

2.2 AFSFMEEEAR XA M IR UGE B R AT RT-
RAA K H7 4715 7k 22 F0 NO 3% 1k & v A7 H7TNO
U R B A D PR S P O IS E S A R R
WAT R 1Y, 25 R R S B HTNO & 0 B0 7 RT-
RAA KN T7 5 oAl JOIC s U . WL 2.,

H7 RT-RAA
4
1
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E2
<
z
1
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45| N9 RT-RAA
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05 2-17
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SN E] (min )

W BWEYRTE (1LA/HINO, 2.A/H5N1, 3.A/HIN2) | Z i
fii7E (4.A/H3N2, 5.A/HIN1) . HEIHINUEE (6.HIN109PDM ) |
RIFER & (7~ 10PIV 1 ~481) | %R%H (11.HCOV-0C43,
12HCOV-HK ) . FEEAHEHE (13.RSV) | SZJ5K (14 MYP) |
IR (15.ADV) | 8ukEE (16.RHIT) FEMAZRR, 17.H.0 (%)

B2 RT-RAA KA [F] P 30 5 Jt i) 37 48 i 2k

2.3 Real-time RT-PCR % 5 RT-RAA 7 ik # il 4
Awg—sH 80 (il RAEEH Real-time RT-PCR #& il
FAME 21 £ H7 RT-RAA (K R4 1 B PEREAS 21 7,
N9 RT-RAA {K Z K H B REAS 19 £, H7 RT-RAA
K Z KM 45 9 5 Real-time RT-PCR 4 1) Kappa #
5 u 2 1, N9 RT-RAA & R K 45 - 5 Real-
time RT-PCR [t # 89 Kappa ¥ % « 2 %tk 0.933,
2 Bl — MR .

]2 2 AT HTNO £ 5 i 1 BE LR A 45 R L

Real-time RT-PCR
RT-RAA ¥

PR B it
H7 P 21 0 21
{ikis 0 59 59
/Nt 21 59 80
N9 PR 19 0 19
(ks 2 59 61
/N 21 59 80
3 itig

Pl RS R BRI H7NO & 7 B 2 fE 1%
5 Byl K2 W AR . 45 W B AL 46 JF S AT e A A
B AR UL . AT EE A S RIS A2 WX
G0 AW A o e PRSI g 2 0 A B b s | R B, AR
ff B, A R A A P . HT, LA PCR Ry SE il
il H7NO & Ui B # 19 )7 3% i1 £ 8 RT-PCR %,
Real-time RT-PCR ¥ s LUE IR ™ 36 £ AR hy Fefili 46
& B B HTNO (1) J7 36 40 i 7 S A A S G R
Bk (RT-LAMPY B # s By sk e HTN9 &
DT 11 ARG rp & T R R T AR A T
] — 7528 2 h Ao Ay o JC A 2 303 P A T AR AR
R ) 5 3K

IR I RIE A RN E s N N R Y
P YGRS DU B ] AR A A AR R 1S (LAMP) H R /]
F£ 1 h PYSE SR I T A A AR R T R B
VTR R ) — b A R 1 BRI R F ] W AR
P 5 6L R d 5 1 4) FnRE Al DNA & A= 8 B 4 . 9F
TENF] 30 min BB E] N K& BB DNA, BA )
PR L A RAE RS 5 RT-LAMP
A RT-RAA 3 109 51 9 B it 4y a7 5, B i I [
W A # A HINO & i 8% &% RT-
RAA 45807 1 SOy il B2 2 42°C L 78 5 min [ B AT 00
SR AT 5 U A FE DR A5 AL IRATT e R
Af[E] A 20 min, H7 \N9 JEH # LOD & 5 B2 Al 3k %)
10 copy/pl. 100 copy/ L. H. 55 JHAth W W 15 9k 5t JC 52
N> 5 Real-time RT-PCR £ I J7 5 1) — M ¢
IR % T ¥ AT /E A Real-time RT-PCR 5 il iy %5
RTH, J5 RT-RAA 246 (F#% 530 ®)
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TEE:BM LTI E SISO MR A T R R AR SR R #E R I(SwID R A I (STEC) 4 [ )
MR T, ik DL StxIT B g BE BT AR S1ID8 f 4k 96 fLAR, RAIMI B E SN R EM TR _2m = RN mR% &
Eu®" #Ric StxIT B g RE TR S2C4, L g~ Hi 1A 2 0938 38R KOG TR R G . ST StxTT BT A &0 i 8] 43 B 9 5 Ha 328 43 A7
B I O S A PR A M AT AN . R B DL SoxIT K S ER B9 I 1) 43 9E 9% % A v R STEC ¥k, 46 H R
0.023 pg/L. 57 Stxl B STEC Jo38 X 5 324 [l 2 g 98. 95 % .4t 4 AL TE] CV 230514 3. 5% F 4. 7% . %05 ¥k R kA
B SR 43 5K 100. 0% F1 97, 4 % BH 1 15T 00 5 R I9F 44 00 40 4% 2 92. 6 % R 100. 0% » 1518 R I 12 2R W 43 Bl 2 2. 6 %6 F1 0, f%
BH 1 2% L BA 1k 2540 B2 2. 6 %0 0, TRFIA A5l StxIT 3 2 M2 WifF & R 98. 150 298 240 0. 974, Kappa K 36 « F 5L
S 0.95, G5 StxID B[] 43 PR 52 G e 43 B Ik R AERE = AR M AT L LA AR AT 9 I PR L TR .
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Establishment of time-resolved fluorescence immunoassay (TRFIA) for

Shiga Toxin-producing Escherichia coli
WEN Tian* , HUANG Chao,ZHANG Yi,ZENG Xiao-yan, SHI Feng-juan, GUO Xi-ling,JIAO Yong-jun
* Jiangsu Province Center for Disease Control and Prevention,
Key Laboratory of Enteric Pathogenic Microbiology (Ministry of Health), Nanjing 210009, China
Abstract: Objective To establish a highly sensitive and specific , automatic ultra-micro immunoassay based on time-re-

solved fluorometry for Shiga toxin II(StxII) producing bacteria. Methods The 96-well plates were coated with StxII mono-
clonal antibody S1D8,another monoclonal antibody S2C4 was labeled with europium-chelate of N-(p-isothiocyanatobenzyl)-di-
ethylenetriamine-N, N, N, N-tetraacetic acid in sandwich assay. p- ketone body based enhancing reagent was used for enhanced
luminescence system. StxII double antibody sandwich time resolved fluorescence immunoassay ( TRFIA) method was estab-
lished;its specificity, detection limit and integrity were evaluated. Clinical samples were analyzed by TRFIA and DuopathVero-
toxin (DV) colloidal gold strip methods, the results were compared. Results The StxII-TRFIA was established ,with LOD of
0. 023ng/L and negative for StxI STEC. The within-run and between-run Escherichia coli were 3. 5% and 4. 7% ,respectively.
The sensitivity was 100. 0% , While the specificity was 97.4%. The positive predictive value and negative predictive value were
92.6% and 100. 0% respectively. The misdiagnosis rate and missed diagnosis rate were 2. 6% and 0, respectively. The false
positive rate and false negative rate were 2. 6% and 0, respectively. The consistency of TRFIA diagnosis with DV colloidal
gold strip method was 98. 1% , with Youden coefficient of 0. 974 and Kappa test u coefficient of 0. 95. Conclusion StxII-TR-
FIA provides a sensitive and specific means of detecting StxII, with a good clinical application prospects.

Key words: Time-resolved fluorescence immunoassay; Shiga toxin II; Sandwich assay
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HIFRAE  HUS 7] X%} 8825 15 I 3 A nT 52 i B 45
WAL A . STEC RE 4 I Z R 8UW A+, Hodh ik
WERM 2 DR SexI Al StxIT A 5§ T % ™ 5 A 5L
P o R S Nk P R 2 T 0 OGS ME R T St
B Stxl o5l HUS,

XoF 95 N 2 (58 A it R AT 0 D T o0 B B SR AT AR 2 H
A2l STEC B 4 r i, STEC Kififr £ E & H
O157: H7I i B4 51 . 3 4F ok - STEC J5 JiU i A 17
PRE 2011 4 36 [ A U1 5 e s I 1 2% 8 4 o dE
0157 STEC J& % % (1.10/10J7) B 4 # i3 0157
STEC J& e % (0. 97/10 JiHM . w7 Pk | b B8 1
1o R | R S TR I2 T TR X2 K IR T AR G IR
B BRI R AR A A KR . AR S A LR
+ BT R R B RE, HE ST DL StxIT S B AR 1 4 A Bh
[8] 43 ¥E 52 Y6 50 % /9 M7 i ( Time-resolved fluorescence
immunoassay, TRFIA), iy STEC 3 37 P 13 4 il 42 {1k
e L

1 #MrtE5F*®

L1 A5 M E b STl ¥ 5 fE B ik S2C4 Al
SID8 |y A< 92 5 = i £ AR A7, Eu®' #Rid & 1244-302
I H EG&-Wallac, = 2% =M T Z FRBF (DTPA) iy H
Sigma,PD-10, Sepharose CL-6B [l H Phamacia, 3 &
Y R E NS PR R AN 8 S 535 B S /N1 P 2 Ny
it 4% 45 Duopath Verotoxin test kit W H Merck
KgaA, Ho A i) 24 2 6 7= 73 réti . 42 A 3 TRFIA &
WAL HG-1000 W [ 1 BE L2 AL 38 A BRA A

L2 Bk sl & A SIDS HpiLd 50 mmol/L
Na, CO,-NaHCO, pH9. 6 2% W i i ¢ % 10 mg/L iy
AW A 96 FLGLFL AR (100 pL/L) . 4°C JlCE o
o FRAPR PPk 2 W m 150 L % 1 g/L BSA
) FRZE thl B A 4°C U SR . R, B
T AR E - 20°C BRI AE

1.3 Eu’"-S2C4 £ £ BHAH L& BUE T 50 mmol/L
PBS pH7. 0 ) 4 g/L StxII #igp S2C4 125 pL A &FH
R B /N 30°C BE R RN 20 h S
W2 80 mmol/L TrissHCL pH7. 8 28 vh ¥ - 7 1)
Sepharose CL-6B #: (140) JZH7 s DA Ao o W I YA 52 25
FLUGE 7 R 5 o0 B R VR R A7 BRI 45 LT i Eu® -
S2C4 38 i Sepheradex G-50 ZE M1 )5 . W £ 56 — Pk i
gL B Eu® (E, 45w AR TR M, HR R E
Eu’" fRid & vt B B AT,

L4 SxITARERTRGH & FRid 1 g HEZ A0
CNBr-activated Sepharose 4B ¥ BB Ui B f 3k, 5
StxIla 22 Ffky S P 19 B0 BT 48 6 OF il 4% 5% F1 2 BT Ak
16 LB i Pk H STEC Hp 7% + LB Wi AR B 772 5L

BRI IR & 1 250 r/min, 37 CHEFRL K., K
Hid gedz 359 1:100 FlEE 2 Lo K5 9% 4 ho im A2k
FEN 0.4 mg/L #2524 2 C(mitomycin C) 4k &4 1 3%
20 h,16 000 g 4 C .0 30 min, FiEW L 0. 45 pm fi
FLUE R 8 VY pHEE 7.5 J5 EFE.H#E N 1 mL/
min, 5 2% W% (50 mmol/L TrissHCI, pH7.5)
VER AL FELL 5 A R AR B Uk IO 2 o I ok Ot L i R
Ve . A A (1 mol/L Tris-HCI pH 9. 0) 877
pH % 7.0, figifb#FEREN 2 PBS & &, 7
afi b ) StxIT 3 Z i A 23k B Ry 0. 4% /Y BB A
0.2 mol/L WHZEEE, T 37°C FTIFEE 7 d NI H
R.EN EH.

1.5 TRFIA #a STEC DL NaCl,BSA. 4 IgG,
50 pmol/L DTPA,Tween-80 Fl NaN; [ 50 mmol/L
Tris-HCI Jy 5 28 il (pH7. 8) , LA & NaCl, Tween-
80 Fl NaN; 1y Tris 28 Ml Ve WL . R FH BT 4 e
D357 StxII-TRFIA : BR7E A0 4 47 StxI1 #gi S1D8
1 96 FLIFLAR b, B LRI A 50 pl 2 2% bR i 8k
FEONAE A TN 150 pl N s, 30°C Ry &
1.5 hjg VR B BE 5 5 UG # A 100 pL LA SR
ZERIR A 12400 T B Eu®" -StxIT Bt S2C4,30°C
Wy E L5 hg, FHVE M BE% 5 U 13 ok W
150 1L,30°C #23% ) B 5 min, LA TRFIA 4> [ 35
ARG

1.6 TRFIA #n STEC 474t & | 240K 4 F 1.
feer A ST AR E TR TAR WA B 0. 1.1,
10.100,1 000 pg/L, LA TRFIA A i 5o f 4 i 2%
AL 2R H] Log-Log XU B8 2= B X 45 SexTT-
TRFIA FrifEfi 2. W45 R 99A035 By W [ 1K A
A (StxIT W 52 {85 R 7.57 pe/L) . 4% 5 m A K [ i
StxIT Z % hr v AT RIS . il MR AT
PRI AT PPN BUS R BE I R H AR 23A2C 19 1
THREAR (StxIT M E Al 832. 61 pg/I)AE 1:10,1:20,
1:40,1:80,1:160,1:320,1:640 £ tL#i B J5 » #E 47
TRFIA P4 o b AR 10 {8 A0 S8 Rk I E 2 5 17
1.7 SRpkA R & Rk DL TRFIA &M
& [ DuopathVerotoxin (DV) JBE 4 4= i 4% 45 45 3 A6 T
52 G W 3R B REA Y Stxdl #EKL 45 R LR A 4
IrENER SR ERA T — B T HE ] 43 B 9O kG
DN 7 ) 8 O R S M L 28 R PR PR T A B Pk
TE BRI N2 S W & R G .

2 #R

2.1 Eu"-S2C4 BB REFHEZ Eu' -
S2C4 % Sepheradex G-50 JE#7)5 » W 42 55 — Wk i 1%,
LA EG&-G Wallac $2 411y Eu™ b 5 2% 58 — Ue i
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W () B’ ¥k BN 49.8 pmol/L, S2C4 & 1 W JE
7.2 pmol/L, B4 4 S2C4 Bahi/r T E A 6.9
Eu'’ . Eu’'-S2C4 957 5 5 1 (100 pg/ L) 5
(1 pg/L) MR8 >10°, B Ed’ -S2C4 1) 2 it
SRR RO ) 1 R RO O AR U AR R
KR

2. 2 AAEAhwysE s AWM TREIA S 300
TEH NS A CRTEPEREAD SO S R & Gt 257
Mo 22 0E i 25 43 A3 die KAE A 0. 035 pg/ L, e /MAE K
0 pg/L,99. 0% F 43 i B 0.028 pg/L, L TR-
FIA L4 0. 028 pg/L AEA S i BR(LOD) B Z %14 .

2.3 AR &K ey H4E DL TREFIA 340 0.1 ~
1000 pg/L StxIT AR i JH T T AR 38 230 50 L2
fEL AT StxIT 5 B e JEE B9 log {H 0 90 B A8 A, SR FHBURS
HOHCE LG AL BES FTA53 1 StxIT-TRETA A7 ik i
&L HM A ML TR y=0.638x+3. 818,72 >0. 99,
DL L,

100 £

wﬁ‘ﬁ{ﬁ(('ps) x 10°
>

ETTT BRI TIT] B

‘ 0.1 1 10 I 100
FUR R T (Le/l)

1000
1 TRFIA 49 StxIl 7 i £&

2.4 HFHAER 1000 pg/L Stxl #7110 586 R R
h100~0. 01 pg/L % - A TRETA A6 I 2 R BAE:
2.5 RHE ek R Aefd AAaw HtN iLE CV
Sy 3. 500 A 700, SR Ky 98,95 %, XF 7
AR 23A2C By FEARHEFT TRETA £, 25
A% 5k 832.61,220. 76,108, 23,49. 04, 21.47.8. 05,
3.43.1. 64 pg/L, BRI AA 5 52 U0 {E b o il 2647, Bl
EHXR,

2.6 SctkA ke —E M 52 BIEW SR FIEREAR
439 R FRE TRETA 2 Fi A [ i 4 38 48 45 ik A7
A1 X 5, DL [ i iR 4 i AR 2% 25 5 5 % s if
ik 1) 0 9 ¢ S 8 R AR S vk 4 il R 100. 0 %6 Al
97. 4% 2B Z BN 0,974, FH 1 1 00 6 A0 B A i)
{452 92. 6 %0 F1 100. 0%, 3512 R il 12 5 ) 4 1) &
2.6%0 F1 O, B BH 2 A0 B 1 2 4300 R 2. 600 T O,
TRFIA £ ] STXII # K2 Wi & R 0 98. 1%,

Kappa #2501 « Z2 %0 0. 95, % W] TRFIA J5 ik 5K
R AR A A I J7 3 B — MR . LR 1

R 2FINERN STEC 45238 LA

e s 4 3 Sk v
+ - At
+ 13 1 14
TRFIA 3
— 0 38 38
At 13 39 52
3 iFig

SR FH B[] 43 98 28 ' 8 43 BT 25 8 Bt SR e 4R 2 i
596 RN B[] 4 B =3 45 A SR AR I RN [ A R
FRit B AR B 00 5T — B, B I o R R PR AR
i R ERYIRRE E AT BT iR BE L TGO M Y AR
SO A S ARG TR i R Y SexTT E T2 W STEC J&
e ik T g

STEC J&ye g 5| e it 7 & B 2 W KM 5 & . IT
IhEB = A R A X 19992000 4 £ 1K %
& STEC O157: H7 YL 14 7 75 95 7 & vk 2, 5605
Ay 230 i R R HUS, BET: 205 ALK E H
TR BBl 2 R SR )RR R 05 4F S st e . 36
2006 4EH 7= K A STEC O157: H7 & YL 44, W% 2 26
AL AT 183 Ak .3 ASETZ), 2011 4E48 [ B %
T H ISR O104: H4 STEC 5| By 515 .3 816 A&
e, 54 NBET-V

UTAE L LL Stx WHEFR Y STEC 12 W £ A 75 il 7
0 FEI P A J R . 5 [ I b R A il i L B e )
W H SMAC #1 Stx fifi %2 iX 7 (Premier EHEC enzyme
immunoassay, Meridian Diagnostics, USA) % 5 110
Oy LIRS S AT TR, 25 R R B FE DR FF 99
G R 5P 19 T 2 T, Premier EHEC i 2 571 1) £
B (96. 0 %) % SMAC(58. 0% 4 T 65.5% .3 H
HA Pl AR STEC Iy AU S84 50 . 2 H E K
PR OB HEEAE STEC 525 % 12 Wi i 7] B 2F 47 995
Ji 4 5 RN B 2 A

HRKERAR,STEC 78 4 [ i & 7 M 4T 1%
LA HRR IR M, R BTE QR B A O T — 2 TE AR A M
K. RPREARE FKEMIFEM B, N5 STEC 1)
B . A E VB R E % ), 2 O8 STEC
e E A AN S e . DAk Bl AR AT R
M4, N Sh ) A 7 7 b e B i STEC Btk 2
ot A A AR B R 2R R PR B A Gl PR O157 i i
R STEC fi A 24 b ], Bl 5 77 72 5 N % G 19 7T g
P T RWEFEAFBREMIUERBEHNRS R A
MR ZE M T oy B R A MR A L R
G F S HE ) 0 PRGH L ) BRAE (A2 W O L AR R AR
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Establishment and application of screen model for natural compounds

with anti influenza virus activity in vitro
ZHANG Qian-yun” ,BIAN Qian., LIU Dan-dan.JIAO Yong-jun.QI Xian,SONG Yong-chun
* Nanjing University ,School Of Life Sciences, Nanjing 210009 ,China
Abstract:Objective To establish a cell-based model to screen nature compounds with anti influenza virus activities in
vitro. Methods Zanamivir (Relenza) was used as positive control for evaluation of established model based on ELISA and
ATPlite fluorescence detection. A total of 205 natural compounds were tested for cytotoxicity and anti influenza virus activi-
ty. Results Screen model was established and confirmed by positive control zanamivir, which inhibited influenza virus in the
model. The IC;;0f zanamivir against influenza A and B virus were 0. 002 8 pymol/L, 0. 057 pmol/L, respectively. Among 205

natural compounds, 143 were confirmed without significant cytotoxicity; none of 143 compounds were positive for anti influen-

za virus activities by the model. Conclusion The in vitro secreen model based on ELISA and ATP fluorescence detection is

successfully established , which can be used for high throughput screen for compounds with anti influenza virus activities.

Key words: Influenza virus; Anti-influenza virus activity; Natural compound
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Determination of cantharidin in hair care cosmetics by QuEChERS-gas

chromatography-mass spectrometry
LIU Yun-Ming, JIANG Xin
Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009, China
Abstract;: Objective To develop a gas chromatography-mass spectrometric method for analysis of cantharidin in hair care
cosmetics. Method Cosmetics samples were dissolved in acetone, follwed by ultrasonic treatment and centrifugation, the su-
permatant was loaded to QUEChERS(PSA powders, GCB powders and Magnesium sulfate anhydrous) for purification, followed
by frozen centrifugation and GC-MS analysis. Results Linear relationship in the range of 0. 1-2. 5ug /mL were satisfactory(+*
=0.9995). The recovery rates were in the range of 86. 0%-92. 8% with spiking samples of 0. 1-2. 5ug /g. The relative stand-
ard deviations were in the range of 5. 2%-7. 3% ,the limit of detection was 0. 02 pg /g .and the limit of quantification was 0. 08
1g /g. Conclusion The established method can remove complex matrics of cosmetic effectively, with high sensitivity and accu-

racy of quantification and qualification, which can satisfy the requirements of cantharidin analysis in the presence of complex

matrices of hair care cosmetics.

Key words: QUEChERS; Gas chromatography-mass spectrometry; Cantharidin; Hair care cosmetics
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1.0 mLI, 75736 A H BR (LOD) Jy 0. 02 pg/g, & 4
FRCLOQ) K 0. 08 pg/g.

3 itig
B R A b T — BRI A AR S 2 R L FL
R, ARV T = A P b ML R e O R

TR S AR P A /N 8 R T K L PR T T O A
Ao IR EEST B bR Ak G BETE R U T 25 TR R G
BEEE Z WA o AT W FH R I ot S oF R
di AT AT S B BB, SR BEEE R
WA 23R i o [ B AT 200 I 2 ARt vl o A

A O A B 0 RE S SO 3% o A A A 4
SURE T NS N 3 B A N o e
ARG I AR AR R 3 Rz N AR R R A
A 7% 5 0 B A K B (QUECKhERS) #if 4b ¥ J5 %
D] HL T P PRl R % o 2 B 4 T R . HICE A
A T 50 o B P A AR AR AR EAE LR
IR (S e WO 5 i R 71 0 B et RE A 1S S
H AT 220 0 B A A C18  N-T 5: 2 — e (PSA) FiI
1 BAL S B (GCB) , Hovh C18 % A 4% 1k 1y ot A5 45 588 114
W BRHVE S E B T R BR AR M B 5T, GCB 5 PSA X}
A W Jo A i 1 W BRE A P o 2 T 2 B Al Pk R
BeR. ASEUBE 4 21 W B R A AR DL GCB +
PSA+ MgSO, X # i ) i 1 J T ¥ Ak 8% 3R I3 4[]
B X AR P B A Ak B B 3R 1 I )

AR T v LA TR A Ay 5 T v TRV VR B R BRT H 1Y
A1 R IR T PEZR BT, R ] GCB + PSA+ MgSO, h43
T AH 25 IR B 5 R GC-MS il g . & 57. QuECh-
ERS-SAH £ 33551 3% 6 12 0 2 B & Akt i b i) BE
T F L A TR T 7 vk RAUE & 8 R E
B % BT 2 R ¥ RE IR A D

&% ik

C1] XA w1, B SR I, A e R 28 B0 0 3% 06 0 5 36 T 0%
PEFIAE A T BT R LT, A E TR R 2 2 . 2004, 5(4) £ 299.

[2] BmAE. 5k DE A RE. SHERS RN EE &2 5 3
Ro[J]. AT B4 4352002, 36(4) : 269.

(3] Xmadk . EAREE 350 B B 4048 SO 3% 5 00 5 25 F LA AR W) 5
PR RN SR B8RS HE AR, 2006, 25
(5):88.

(4] JFAFESCARTE VR, o B0ROAH 60 vk U e BEZE rh BEZE Ry & [,
£ 55 2 0, 2006,8(8) :54.

(5] W, EWM= AT A BB R E A& 2Kl & o B 2
R E DA Z4E,2001,11(6) :645.

(6] ZR4E) AR TE, R, AF. BEROE 3 6% SOM 63l BT 3% 2 K 5%
T ep = SRS TR A 25 3R BR [T ). YL IR TR B B %, 2014, 25(2) : 10.

[7] JaAE% X0 A8 B L A [0 RH 28 G- A0 3% vk 0 s Tk K o
11 A AL BEAR SR [T, Y05 WU 5 2%, 2015, 26 (6) : 32.

[8] Mg, #e>2, R BB, 4. QuEChERS/ ¥ A1 A i35 1% it 1% ik
[ 900 7 £ P4 30 FR K A E R R sk B LT . 43
24 ,2011,30(12) : 1329,

Lo T#&3e, B SCHIL PN, 45 3 iR AR K B/ 20080 AR 0 3-8 56 R
T S K 2 e U K B AT AR W i A 25 5 BE LT . A3 A
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o K7 IE L e

1 AH €2, 1% - FR B o 6% 7 IR PR g it 3 v
5 Pl )J i w5 ik iy o

}?\‘7}&’ X 4 B
LB RERTG A P, H® 210009

HWE.HE 287 AR EF o DONL15A-DON, 3A-DON, ZEN, NIV5 Fi 4 7] B 25 25 1Y 8 75 20 v AH £ 3% o 056 5 3%
(UPLC-MS/MS) ik, Ak FZNE-/K(84:16) B HL BURE & Ze e fb AR v b R, AR T, 20 Y6 F B %5 - Ff UPLC-MS/
MS #4705 . UPLC-MS/MS K iU 4 JJ B8 85 22 1 5% 10 A 86 BE DR BE . T 3R o 0.3 20 &K R & B 5 5 i3 SR 48 45 2y el 155 257 1
FERMEMBA ., HR 5 AP RTE 5~1 000 pg/L LHENE N ZLM R BRI CHCRE - (HI9>0. 99 s Kt R -
DON,3A-DON,15A-DON ¥J4 0. 4 pg/kg.ZEN 4 0. 3 pg/kg. NIV K 0. 2 pg/kg, AREINAR K1 5 Fh i 05 & F FCRE N
70%~105% , HAXF bR i fw 22 (RSD) Ry 5. 2% ~8. 9%, & UPLC-MS/MS 3k BA B4R fy o M08 & B vk o S5 i, ]
[i) Bk A 000 TR A v 5 bR 0 R B R

KRR R TETE R T 8 1 O - R I T

hE S ES RIS X HkFRIRAD : A TEHES:1006—9070(2016)05—0537— 04

Simultaneous determination of 5 fusarium toxins in wheat flour by ultra

performance liquid chromatography-tandem mass spectrometry
CAI Mei, LIU Hua-liang
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009 ,China

Abstract: Objectives To develop a simutaneous determination of 5 fusarium toxins (DON, 15A-DON, 3-DON .ZEN,
NIV5) in wheat flour by ultra performance liquid chromatography-tandem mass spectrometry(UPLC-MS/MS). Methods The
samples were extracted by 84% (v/v) acetonitrile-water mixure, followed by purification by purification column and dried by
nitrogen. Using 20 % (v/v) methanol-water mixture to dissolve to samples to a certain volume , which was analyzed by UPLC-
MS/MS with gradient elution. Acetonitrile and 0. 3% (v/v )ammonia-water were used as the mobile phases. The mass spectro-
metric acquisitions were carried out by multiple reaction monitoring( MRM) in electro spray positive ionization mode. Results
The 5 fusarium toxins showed good linear relationships in concentration ranges of 5-1 000 pg/L with the correlation coefficients
more than 0. 99. The limits of detection(LOD) for DON,3A-DON,15A-DON were all 0. 4 ng/kg, LOD of ZEN and NIV were
0.3 pg/kg and 0. 2 ug/kg, respectively. The recovery rates of 5 fusarium toxins at the different spiking levels ranged from 70 %
-105% ,with relative standard deviations (RSD) of 5. 2%-8. 9% . Conclusion The established UPLC-MS/MS method is easy
to operate, with high sensitivity and reproducibility. It satisfies requirement for simultaneous determination of 5 fusarium toxins
in wheat flour.

Key words: Fusarium toxin; Wheat flour; Ultra performance liquid chromatography-tandem mass spectrometry(UPLC-MS/MS)

B Uiy 960 B M AL B ) 24k 70 T & (Fusarium sp. )
R 5 6 ol 7= A ) — 2H A W M AL 2 5 R AR BL Y DY
WA A, 0 ALBL.CHI D 2K, RATGHRA
YA kLY B R R AL G E G A KA B 2R,
AXKRRETRA T2 HERX HT-2 HR1 M LW

DOI:10. 13668/j. issn. 1006 —9070. 2016. 05. 08

JBE 4l ) T M T (diacetoxyscirpenol, DAS) s B 25 M L)
it %05 6 Bk 0T B 5 5% (deoxynivalenol, DON) | 25 J& #i
J] B 5 B (nivalenol , NIV) R H AT A A0, Hivp
DON 275 Je Fe [l /N A LR AE L B oK Ve L ROK B &
M RESYH £ 2 R A Em RS Y. ik, ™

ES WA L AR TR SR H (BE2010745) LA+ R R T & (ZX201109)
VEE B A ZEM (1964 —) , 0 VLIR B st A, AL, 32 M £ it TR A 46 A
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A= DON (18 71 1 [R] s 7 28 B MR ARV T &
K AR B M B (zearalenone, ZEN) o 25 Wy 9% B0 0% 100 55 1
WAL AW B ZEN 5 9% J5 AN 3 B ™ #h J5 RE AR
ANEB#HEFEEW g R b &, ™ H A HENF@E.
ZEN.DON F1 NIV 8 J] I8 3 & & — K46 8 1 B9 w5 46
K KA A9 P AL 2 45 DL K5 N K F fd R
KARA 3 R 3 K2 ZEN, B 16 55 1 1% 16 A B i I
2. ZEA ML 7R FRA 6-(10-F5 He-6- 4 B+ 1-Tk I
OB EYR-M . BA MM EER A ABRESA
ZHRNEYE . S5 BEMAGE W™ HH45. DON
5 NIV J& T 5 b 60 55 45 %6 25, Hor DON X 23 91 975
PR RO ETHRIWSEZE A AEREES
BRIt E VS MR AR RE . O AE R BT & B, DON
HAREEE IgA B . B BRI Aa L . bl
B NATTRE b 22 A R TR B DL R T B R 1 R
FH LA 00 65 70 1R R 2R A TR AR i G2 838 1) i T
R R B H AR R X o — R ORI A
E N A P I E N S DO DAN - all
PI935 B2 SR FHAAE (0 1% ko R0 R0 AH 0 3% 1k PR
o SR B L B AR A R R B, R TR A B R AT AT AR
BB L s T B W S R AT T2 AL WO s S
JoT 3 36 s BE AT DA K $ A €53 1 A B A8 RE B P R
O] Pk S e R ORE (R e AR KR
AR B LA Fo % Mateo S50 R FH A (03 5
TEIEFH (LC-MS) 4 BTk X A 9 45 1 B SN2 S5 0
i H DON Jo NIV &R 2., L THRIITEER
TEAY Wy AT 22 B[] B A7 AE AR 52 36 1 57 T WRORE 683
— I W% 156 ) B0 N 22 DR e ZEA L DON, 15A-
DON,3A-DON NIV 5k , it Mycosep £ ) fig it
ARSI B R T AL T FE S AL B P, IR 3RS T R
U B AR SOR

1 #MR5RHE

1.1 ME.KA  Waters ACQUITY ¥ #H 0 3£ 4%,
UPLCBEH C 184,100 mm X 2. 1 mm,fi & 1. 7 pm;
J5T 1% A% s Mycosep 226, Mycosep227 £ Ij fig it b #
(Romer Labs) ; DON M H B A& ZEN 5 NIV (4§ J#
>=97. 0%, Sigma /A a)) ; Z N B EE I O 46,35 415 & K
R 53T Ak SE S K R K

1.2 A/ T AE% kb dERRFREL DON, 15A-
DON.3A-DON.ZEN.NIV %10 mg, A H i 52 25 B i
1.0 g/ LIbRfERE & W . — 20 CUKAEEAF . 5 Mg R o
SIHER W25 p LARUE i i 45 7725 mLAs st rh , H
Pt 7 %, T i) B BT £ vk B2 R 1. 0 mg/ LR & b HE 6 2%
W4 CREAE . S 115 BTV WK TR G b M i 4 T A
R IC ) R ¥R BE Ol 5.50,100,500,1 000 pg/ LAY AR

HER I TAEWL 53 #5317

L3 #M&#l& WEFRPUNETE 25 ¢ THE=f
P A 100 mL 27K (8416, V/ V) i 28 T4k
Vit LIRG 1 h, ZURAUIRE L U85 B B 10 mL $2
W Z IR A AE 09 BB 45 N L % 2 Th BB v A A 10
BEmA B E DI Z BN IHRE, & LR
2 mLECRH S B9 4 mL J8 W R Bl A WOR . AR
WAL TF 40 C~50 CIR T, 8 7 A % /T 20 70
EEEARZE 1 mL 45 10 000 rpm/min .0 5 min, §%
BRI B LA H

L4 =aRk Rk d& ol B /NER 8
By ¥ 1. 3 FEAL I 20 BRIEAT . B IF 4 226 ¥ Ak A 5 1
FALWE LA 0. 22 pom R AL OB B O 38 5 AR R A
H br P AR L L B B R) Ak, RN T B AR A RR
il 25 W — 20 C LRAF o HETC A v v VA T

L5 SB&M4 WG A5 S Waters
ACQUITY UPLC™BEHCI18 #:,100 mm X 2.1 mm,
FiAR 1.7 pms R 30 C s MEMIR B . 7 C 5 AR TR
5 pL G 3 AH . U 2l AH Ze Pk R RE Uk 2% 1 L Ui B DL
D, BUESAM B AT BHERE 3.0 KV/
EST—; g B0 ESI— 5 PR 115 C 5 B H <R
JE:400°C Rl RS EE - 1. 55 B i ) < & : 500 L/hr;
filf 48 2= 5 7 :3. 0X10° mbar (£ B 5 2 89 R i &
FZ8%R 2.,

R 5 Bl TR 09O @ 6 B VR A1

Bl (min) B (mL/min) 0. 1% &K (v/v) 2N (v/v)
0.0 0.25 80 20
4.0 0.25 35 65
4.2 0.25 5 95
5.0 0.25 5 95
5.2 0.25 80 20
7.5 0.25 80 20

®2 HWLAGYNERSHERESH

T REEAER EMET  AEAER

== » N

sEem war L0 T LD oy ETW
DON 295 265.0 14 137.9 14 ESI—
3A-DON 337 306. 9 12 172.9 12 ESI—
15A-DON 337 219.1 11 150. 0 11 ESI—
NIV 311 280.9 10 204.9 12 ESI—
ZEN 317 175.0 25 131.0 25 ESI—

2 ER5iFiE

2.1 MRAmELEAEBDGLEE SYERBRBEDE

IRk B4 T 0 T R AR AR A YR — JBE B [ A A BORE 4
S LR AT R R | R AT A AN BB A A IR
PN R Ul il N RN T S NS
Mycosep £ U1 BE # A A T 2 A e Al . %k A
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P25 B g B b, TR K B OB o v AR L My-
cosep226 5 Mycosep227 P 7 ifiPEm 8 A Eh VB 158
A B S5 A4 R LG A8 A ] 43 S0 45 T3 2 Fofr e A o Ak i
Fr 150 pg/L /> 22 4 4 B [ (8] g 38 55 A0 X A o
#Z(RDS, n=5) W3 1], Mycosep 227 F kA, DON
ANV [ Y 3R A L T ZEA S 20 Bl W B o] i R
BAR AT 10. 206 Mycosep 226 o V4 K i il A )
PEAS R (44 JR 8 3 ZEN Fl DON (5 [8] i 54 55, NIV
) [l SR s i I . 1E % Mycosep 226 1 iy A 55 55 (1)
VAR i T — 2 2% AT DL 3 Mycosep 226,08 T
A8 S5 Yy, B R I R RO L B A — O B
— R, WL 3,

R 3 fARFESE Mycosep LG
5T E M YR RSD(%)

s Mycosep226 Mycosep227
- P& RSD ] i 5 RSD
DON 92. 6 5.2 94.5 4.1
3A-DON 88.5 5.5 90. 2 3.8
15A-DON 86.3 4.8 88.3 4.2
ZEN 86. 7 6.8 10. 2 9.4
NIV 71.7 7.5 80. 6 6.8

2.2 @iE&4E4L DON HI NIV 4> 7 45 4 b 43 )
TA 3 A AR R L T ZEN AR5, A
(1) 3t B0 AH 2H BUAR XE i 3 b 7 R 58 4 43 P T 58 0 v e
H75 200 43 g5 i a4, 0T AN BN . DR otk >R B B 35k
JUE o B A SR A T A A Ry S T L s T L
I E T K. SRR T LB 0. 190 K I W
ANTFIBEBE 450 N B R A B AR . B e R B A
(LRG0 10 K W R« Fefil Ry 20:80(V/ V) FE4E 4
min,4 minj5 Bk 65:35(V/V) . 4. 2~5. 0 min [} kb
il 95:5(V/V), & 7.5 min J5 9% & H 20: 80
(V/V), Z%&MHTF 5 MR 10 min 584207, H
WY R, WLIE 1~ 5
2.3 JFiEFAA SCECR AR R R
HEBS A J @ M . DON O FRAE B8 74 295,265,
355 NIV IERIFE B F4 311,281,371, Hidr 295,311
4392 DON 1 NIV & i 7 4> 78 FLM-H]
265,281 43 5 DON, NIV 3f 4 3 [ W %4 5 19 7= 9
[M-H-CHO] ;355.371 43351 DON.NIV 5 7, g #

(454 M+CHCOO] . ZEN [y4H1F By 317,
289,175; Hrh 317 2 ZEN LT+ F B [ M-
H] .289 5 175 iy ZEN A Flfs 4 'ﬁ&@aﬁbﬁ”ﬁé@
Hewy = M-H-C, H, ] LA & [M-H-C, H,-CO]J ",

B Moe o Br. 2B FE 265.0, 306.9, 219. 1,
175.0,280.9 4% %I ¥E % DON, 3A-DON, 15A-DON,
ZEN NIV [ =3 F .

2.4 FEAEWEE ARR mKkESHEE AR
T3 1 LAZS [ /0N 22 090 A0 JO R Ak T AR ot ek A 4 Pk Il
A3, 5 FhRE 25 bR o b T TR Y B B - 0 T AR 5 AR
i o B R BEAE 5~1 000 pg/ LR N &2 R4 2t
K F (A BB r {539 >>0.99) 5 % FR: DON | 3A-
DON.15A-DON #} 0.4 pg/kg. ZEN: 0.3 pg/kg,
NIV:0. 2 pg/kg(EE LK 1~ 5) .,

100
2.41
%,
0 TR A EATERTIN R ATENTE Iy | PRTERTE AT B
1.75 2.00 2.25 2.50 2.75 3.00
B 1 DON f 3B 7 i E
100 [
a
0 o e e e T T PRI
2.75 3.00 3.25 3.50 3.75 4.00 4.25
B2 3A-DON {325 7 K
3.57
100
%
0 o b b v b s W N e e
2.75 3.00 3.25 3.50 3.75 4.00 4.25
B3 15A-DON A9 42 BUE 1 3 K
100 [
3.57
% -
0 oo b b by LY T R R
2.75 3.00 3.25 3.50 3.75 4.00 4.25
B 4 ZEN (W HE 7R E
100 [
170
o -
0 L | L | | R B

1.75 200 225 250 275 3.00 3.25
B 5 NIV #H#E 7R E
(T4 % 542 )
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FBL 3 /I SR G )y S RS A 5

%&*%’;iﬁi’/g#gﬁ 7@'}—“?,%’}%9 ﬁﬁ;ﬁ ‘CJI ‘:PH):]
TR R R TRE AR P, & R 210029

BE.BH PR AN/ NRAENREREN, FiE 200 HMEME ICR /NEBEHLS N 4 25, B, o &5 50 it 28 Fs
FUXT A, LY 30 SR RS EE RS/ BB & M AR A SR CHE I Ik 25D L Con A i 3 19 /] BN Ak 28 2400 o 2% b 52 4 (g
M MTT 20 iE 47 20 M G0 22 S0 RE I 5 5 DAL AR Az ok 4 B Az D0 (3 Mg W 1 A 5 ) I 75 9 I 28 9 0 e Cof 250 i {5 HC, DU 5 325)
HEAT VARV G 32 T BRI S 5 LA /I BRUBR B VR 52 56 /0N BRI s W 40 Y 7 W XS 21 A0 Y S 56 R R 1) BE AT BAA% — B W 4 R T B U S
DLZLIR B0 A I i vk BEAT NK sl . &R DIW ST A S 30 d. /N BLUAH IR f0 0% D R R W S s Dh e 0% — EL g
20 it ) i VK 200 iV 0 S S B 25 SR O R S R R A D AR E OIS /R E S A 2 R ELEITEE L (P EHY >
0.05), £5i&  SEIRAAETE AT al B g 1 o /N BRL SR 5 T TR

FKEREFRTRRKEFILERRE TIRER: 1% /R

hESES R114 CERERIRES : A X EHE1006—9070(2016)05—0540—03

Study on immunity enhancing function of epigallocatechin gallate on mice
LIANG Jie, LING Min ,SHI Gen-yong . YU Ping .ZHAO Yue, XIAO Jing, LYU Zhong-ming
Jiangsu Provincial Center for Disease Prevention and Control ,Nanjing 210029 ,China
Abstract: Objective To study effect of epigallocatechin gallate on immune function in mice. Methods A total o f 200 fe-
male ICR mice were randomly divided into 4 groups, which were low, medium and high dose groups and solvent control group.
Mice were subjected to intragastric administration for 30 d. The cellular immunity was evaluated by response of delayed hyper-
sensitivity and lymphocyte proliferation of mouse spleen induced by ConA; humoral immunity was analyzed by detection of an-
tibody producing cells (hemolytic plaque method) and serum hemolysin determination (HC50 assay) ; mononuclear macrophage
cell activity was assessed by mice carbon particle clearance assay and peritoneal macrophage phagocytosis of chicken red blood
cell test; NK cell activity was determined by lactate dehydrogenase assay. Results After 30 d of intragastric administration,
significant differences were observed for mice cellular immune function humoral, immune function, mononuclear macrophage
cell activity and NK cell activity. Conclusion Epigallocatechin gallate tablets can promote mice immune functions under experi-

mental conditions.

Key words: Epigallocatechin gallate tablets;Cell immune function; Humoral immune function

T i) EE RS MR E T ILER
% & T lE (Epigallocatechin gallate, EGCG) , B
P A AT 38 FH P | 2 SR s v B 32 Y T MR A OK
PE Z — BRI R FENH . HAAHE
(AR 7N 71 112N 710 (1 | 0 A 11 1 = LR R
h Ik A L6 AT R FEE L B A R T
B2 Mg H b T8 2 A4, bt — 220t & H 2
FHAN B 32 BERL 2 AR 35 A< SORE B8 7 7 /s B A 928 2
AE 52 HEA T PR 25 R UF

DOI:10. 13668/j. issn. 1006 —9070. 2016. 05. 09
e B P 1982 —) VLA R A, A BEIW, F 55 Oy ) - B FE A
BWAEE BB, FHEEN, E-mail: luzhongming@jscdc. cn,

1 #H5RFE

1.1 #M#
.11 RF 58 . AB204-S L F K (B + MET-

TLER TELEDO A %)) AXIOSTAR Hi ¥ & {55 (12
[ Zeiss A H]) . SPECTRAMAX 4% & £ 1) g g b7 {X
(3£ [E Molecular Devices 2\ A]) \DMIL 2¢ 63 & i 3%
B (8 Leica AFD 4, W T R CGEAEYRHE A BR
S FELRA) 41 RS 7R W (36 [ GIBCO A\ /N4 Il
i (EE GIBCO 26D YAC-1 48 (b [ B2 B 11



VLIRTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med, September, 2016, Vol. 27,No. 5

+ 541 -

A= B B 40 L B U o) L ) S A(ConA) (3 [H Sig-
ma A F)) 2,4 — Z AR (DNFB) (3£ [EH Sigma 2
A R IR P A s (INT) (R R L R A R
A W R R R+ (PMS) (B + Fluka 24 A .
NADHi+ Roche 2\ #]) 45,

1.1.2  S28e30% . SPF 4% ICR /) L (Jb 35 4 5 ) 48 52
WA H ARG R ED . B WA AT IES . SCXK
(51)2012-0001 5 ; S 46 2 49 Hi: 5 BF 53 Bt & 4% UE 5
SYXK(#)2012-0037,

1.2 ek RIS | SR I 5 PF M B R JL )
(2003 WO,

1.2.1 Ay #H 4525 3 HL 18.0~22.0 g METE SPF 4%
ICR /IR 200 H o 43 5 #Hb43 B ZEAT 3R 56 5 g 4k 42 14 5 fifi
ML 4 A 94 10 H, RIS H #HER A&
(20 mg/kg BW » d), % & (600 mg/kg) . # (200 mg/
kg) K (100 mg/kg) 3 A 5| 4t 2H 1% 551 Xof A 40, 52 5
2050 B 43 0 AE Y TN B H MR A & Y 30,105
f. 30 d EH BRI A /NRHFITFRE

1.2.2 405 D Al o « DL i 3 0 R i 5/ B
IR % 7 A5 By i e 32 000 2/ B0 J i i 2 5 B
/I B P M e B G U A MG I /K S L R e /A
WAl . [ 64T ConA 75 5 (14 /0y BBk 2 240 M %% b
SEH SR FHTWE MR (MUTT) 325 0 52 ' %% 3 A A6 565 bk 2
240 L 79 3 B BE T

1.2.3 MRS RE D RE TN 5 - SR FH B i 1 A ik 0 2 %%
178 BEEL LA ZS B/ 10° 15 4 b 30F 47 40 44 A= Bl 40 i A
5 SR FH 4 B0 1t CHC, ) B 0B 47 1M 37 4 1 28 (30 5
12,4 BAR%-E W 40 M o) GE I A2 - DL/ B WE R 2L a
{ELAS 56 /0 BBtk S35 97 1 68 77 5 >R R 36000 5 /)N B i
I 200 L I X5 1 240 L e S5 R I 5

1.2.5  NK 4§ 36 P 0 a2 - ok 2L R I =0 (LDH)
D5 o D D' %8 FE A, ARG 36 NK 4 g i k.

2 H#R

2.1 MR ERER/AEMAG Y0 FEEE
J& s 25 5 4 5 0 B N BRUA 22 3 e g it i X
(P {H¥3>>0.05), #EH 30 dJ5 . & F 40 B 5 %R
Xof BEZH /0N Bl Bl Pt/ 4 LU (L M/ AR LU AE 22 S T B
Pl E S (PAEY™>0.05), WE 1,

F U P XN BUAE IS/ R L (E Y 5

257 () WL/ i i/ 4
X 2 28.7+£1.7 57.50=+10. 31 20. 29+10. 24
i 2 4l 28.242.4 50. 27417. 42 20.51410. 10
w3 4 29.242.6 48.6549. 69 21.77438. 83
f=gi e 28.6+3.0 50. 0545, 63 16.1547. 60

2.2 R mBEE ARG TR 2RS4
/N BSUCHR B b B 2 i R R L IG b R
20 /0N BCH- 3 b i R X v T S R R 25 A gt
i L(P=0.002,0. 043) ; £ 71 12 41 5 ¥ 7 0 B 4 )l 2%
JE XTSI E L (F=1.826,P>>0.05), W 2,
2.3 PR REAESRAGY A KN EHB LS
BEEG M TR A, 2R A gt E L (P=
0.016,0.002,0.000) 5 % 71| £ 2H /)™ B 1L 75 2= £h s 1l 1E
(HC) ¥ TR AN B4, 225 LG8 X (H =
4.197,P>0.05), W3 3,

2.4 DR EH-EEmS G Yh SFEAET
W A0 a (HI TR RIS, Hp b (mRaEd 5%
FIXT IR 22 S A Gt 22 B L (P=0.016.,0. 017) ; %%
F /N BB W 40 A T 3 R R I R S R
AR 22 R TG ik B L (F =0.578,0. 338, P {H
¥>0.05), W4,

2.5 3 NK @pe@F ey %o TR K. T, &7
A NK 40 i 36 M 43 50 4 (19.0 £4.6) %, (26. 5+
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Detection and source tracing of pathogen for a food poisoning event
XU Jin-feng® , XU Hong, MAO Ling-xiang, XU Lan,ZHANG Xiao-dan,ZHENG Dong-yu
" Zhenjiang Municipal Center for Disease Control and prevention ,Zhenjiang 212000, China
Abstract: Objective To detect and source trace pathogen in a food poisoning event in school by combination of real-time

Field

epidemiological investigation was carried out, patients’ stool or rectal swab samples and surplus food samples were collected,

PCR and Pulse Field Gel Electrophoresis (PFGE) ; to provide reference for emergency food poisoning events. Methods

followed by regular bacteria culture,isolation and identification. At the same time,sample DNA or RNA were extracted as tem-
plates for quantitiative PCR for Salmonella,Shigella,diarrhoeagenic Escherichia coli ,Vibrio parahaemolyticus ,Sta phylococ-
cus aureus or RT-PCR analysis for Norovirus. Vibrio parahaemolyticus isolates were subjected to serotyping and PFGE molec-
ular characteristic analysis, BioNumerics software was used for homologous analysis of fingerprints. Results A total of 43 sam-
ples were collected. Bacteria culture/isolation and real-time PCR identified 6 positive of Vibrio parahaemolyticus ,all serotypes
were Os; : K;. PFGE and homologous analysis showed 5 isolated were 100. 0% homologous while 1 isolate was 52. 1% homolo-
gous with other 5 isolates. Conclusion The food poisoning event was caused by Vibrio parahaemolyticus contamination. Com-

bination of real-time quantitative PCR RT-PCR and PFGE can identify and source trace pathogen in food poisoning events.
Key words: Real-time PCR;Pulse Field Fel Electrophoresis (PFGE) ; Food poisoning
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Analysis of acute cardiovascular events surveillance in Jiangsu

province from 2014 to 2015
ZHOU Yong-lin,QIN Yu, ZHOU Jin-yi, LYV Shu-rong, HAN Ren-giang
Jiangsu Provincial Center for Disease Prevention and Control s Nanjing 210029, China

Abstract; Objective To analyzes incidence of acute cardiovascular events from 2014 to 2015 in Jiangsu province. Methods

Acute cardiovascular events of local residents were reported and registered in China information system for disease control

and prevention combination of active surveillance and death cause registration systems in 6 surveillance areas of Jiangsu prov-

ince. The reported acute events included stroke and coronary heart diseases. Reported incidence and standardized incidence of

acute cardiovascular events were analyzed. Results Altogether 63 533 acute cardiovascular events were registered from 2014 to

2015. The reported incidence and standardized incidence was 550. 8/10° and 379. 8/10°, respectively. The reported incidence of

stroke and coronary heart disease was 459. 9/10° and 90. 9/10°, with standardized incidence of 318.6/10° and 61.2/10°, re-

spectively. Active surveillance was the main method for data collection, accounting for 78. 7%. Among active surveillance re-

ported acute cardiovascular events, 82. 4% of strokes were diagnosed by CT, and 55.5% of coronary heart diseases were diag-

nosed by electrocardiogram. More than 80% of the events were diagnosed by county level and township hospitals. Conclusion

Two-year registration provides information on burden of acute cardiovascular events. Data analysis helps further improve-
ment of surveillance quality.

Key words: Acute cardiovascular events; Stroke; Coronary heart disease; Incidence
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Analysis on healthy life expectancy of residents over 60 in Nanjing
CHEN Xu-peng” , YANG Hua-feng, HONG Xin, XU Fei
* Nanjing Medical University, School of Public Health , Nanjing, 210029 ,China

Abstract: Objective To calculate health life expectancy indicators of residents over 60 in Nanjing; to evaluate the health
status of old people comprehensively. Metheds Health state expectancy(HSE)indicators and Quality adjusted life expectancy
(QALE) based on health value of SF-6D were calculated by the Sullivan Method and life table. Results In 2015, life expectan-
cy for residents over 60 in Nanjing was 24. 44 years (22. 89 years for males and 26. 08 years for females). A total of 1 291 sub-
jects were enrolled in a cross-sectional study, health life expectancy without chronic morbidity(HE-cm) — was 8. 76 years(8. 37
years for males and 9. 24 years for females) ; Health life expectancy without activity limitation(HE-al) was 14. 90 years(14. 69
years for males and 14. 89 years for females); Life expectancy in good self-perceived health(HE-sp) was 17. 73 years(16. 60
years for males and 19. 01 years for females) ; Quality adjusted life expectancy(QALE) was 18. 07 years(17. 03 years for males
and 19. 17 years for females). Conclusion For residents over 60 years old in Nanjing, general health status of females was bet-
ter than males, the difference was smaller than that of life expectancies; the situation of the chronic illnesses and activity limi-
tation in females were more seriously than those in males. Evaluation of health status of old people by health expectancy is rela-
tively reasonable.

Key words: Health life expectancy(HLE) ; Health life expectancy without chronic morbidity(HE-cm) ; Health life expect-
ancy without activity limitation(HE-al) ; Life expectancy in good self-perceived health(HE-sp); Quality adjusted life expectan-
cy(QALE)
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Relation of waist circumference and the risk of hypertension and impaired

fasting glucose among the old Chinese population
CHEN Feng-mei* , GUO Zhi-rong
" Suzhou Health College of Technology, Suzhou 215009,China

Abstract: Objective To examine relation of waist circumference with hypertension and impaired fasting glucose (IFG).
Methods A cross-sectional study was conducted. A total of 2 552 subjects aged more than 70 years old were chosen for exami-
nation of body weight, blood pressure, waist circumference(WC), height and fasting glucose(FPG). Results A total of 890
cases of hypertension patients were identified, resulting incidence of 34. 87 % ;235 cases of IFG patients were identified , resul-
ting incidence of 9.21%; 223 cases were suffered from high blood pressure and IFG simultaneously, resulting incidence of
8. 74 %. Disease incidences of overweight group were higher than those of non-overweight group(all P<C0.05). All subjects
were divided into WCZ=85 cm group and WC<I85 c¢m group after adjusted age and other risk factors, logistic regression and
multivariate logistic regression showed when WC exceeded 85 cm, the risk of combining hypertension with IFG in non-over-
weight group increased by 3. 62 times. Conclusion Waist circumference was significantly associated with both hypertension
and impaired fasting glucose. Health intervention should advocate keeping waist circumference as short as possible under the
premises of healthy weight for chronic disease control.

Key words: Waist circumference; Overweight; Hypertension; Impaired fasting glucose; Regression analysis

AW K B IS A A ZRL O R SRR AT D U R A 1 i AR R Y A
2 TR PR B KRS 3 A7 G HER (WO 2 —Fp ABEPE AL, BRIk, A SO 2 4R A RE T WC K
5 A RO B R AR D 0 5 k. BORBZ MR SAER MR IFG ZE SR AT T3,

FWIE M H TR T AR B (BMD |, B[R 5 2 208% IR
TR SCHR T D B U R R A I AP, AT R 1 MREREE
g L B AR (IFG) W PR 2 A= B EANTS WC 101 xR AR 5T o i o 1 8 B 1 #F 5 3 452 30k 4%

DOI:;10. 13668/j. issn. 1006 —9070. 2016. 05. 13

E &AM iR s B SR8 T (SYS201163) 52014 AF VL5 48 i A2 T 3 182 700 55 75 41 00 8 35 X 52 3 4 ¥ Bl
EE B : WY%’F@(I%I*)sita?Iﬁ}%J‘I‘IJ\~UT~Ufﬁsji%)%%‘f%’fi%ﬁﬁ%%ﬁﬁ/ui{’ﬁo

BIWAEE &5 . 2% , E-mail . fmchen@szhct. edu. cn



VLIRTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med, September, 2016, Vol. 27,No. 5 « 553 «

TET TSR AR K AR I =70 % 2 4E ARE2 552N,
1.2 Zi&k

L2.1 a4 . Aot i A 3% & A 46 1
S AR SCA R BE AR WRIR 0 18 M e BRI O L TR
T AR A

1.2.2 ARG R KGN ./ 28 155 U1 i) 9 A 51 48— I 4k
L B B AL SR OO ORE L R S
8 hP Iy 2s I LAk (FPG)

1.3 A& Z LR L Wir e

131 WM 43 Ay 300 00 2 S W R . R
SR AH 5 =100 SZHH HIRAE IR TE W AR . AN WM 25 6
55 R WA R R DA R W R s A, R AR A B =
100 SHRE H A C 800 5 A W AR 2 L 4 45 32 PR A ==
<100 XM .

1.3.2 ARG : 43 i BRI 2 AR IR & . BRI 3 .
R AR R B =12 W BRI =1 I HL
IRAE IR TE TR o A TR A 45 B IR 3 DA TR
B L AR AR IR B =12 IR B RO B > 1
PR AR H A C B0 s AR R 2, 38 1 AR RO IR
<712 W BRI B <1 PR .

1.3.3 K Jyi% 2. il ok [ PR AR ) 7% 3 0] 4 (Interna-
tional Physical Activity Questionnaire, [IPAQ) 2
ZARF R IIE NG . ARG ZH 7 d KT B A
AE T #E (K B {H . metabolic rate, MET) ¥ 3% i & #F
1550 )2 47 e AR 1 E sh 41 (PAZ=3 000)  H 484K 77 1
L (600<<PA=3 000) KA1 3 2H (PA<T600) .
1.3. 4 EIRIZW bR . IFG . B F 1 @ 1F 78 347 bl
IRYT B I 25 I I B (1 =6. 1 mmol/L. & Ifil [k
W45 Fe (SBP) = 140 mmHg 5 & 3K J& (DBP) =
90 mmHg, 8 1E IR HIFE 259

1.3.5 AABTIEM . W H . BMI=24, JEECHE %56 H
JE R [ B TR CATP D , WC=85 em,

1.4 Zhak ABMMELD RS 44U KBS
I A1 IFG 20 GEH 4 AR i R 248 UE IFG 41,
[F] i 48 g ML VR AT IFG 2

L5 ita#r £ Epidata FAFBABERA L @ 5K

Y E . R SPSS 18. 0 BT s L 40 b1 . R A AR &
BT R A 2 L2 &K logistic [1]05 43 #r . UM
K56 P<<0.05 NZERAGIH¥E XL,

2 BR

2.1 A A& 2552 AhPABEM 1079 AL
42.28%) k1473 N5 57.72%) 370~ % 41 1 200
NG 47.02%) .75~ %40 748 AN (5 29.31%),80~
B4 427 N (i 16.73%), 85 ~ B 4 141 A (
5.53%),2=90 % 4] 36 A (1.41%) . FH4E# 76. 1
o B E AR T s & B A 49.29%,
45.81% ., 4.90%, W 4 # &5 20.02%, kW H
i 23.98%,

2.2 WAEAEFBAANRR LR ERENL HBE
1 040 A (5 40.75%) ,BMI 4 (27. 38 + 8. 82) ,WC 2}y
(91.35+ 7.53) em; R E 1 512 A (ff 59.25%),
BMI 3} (20. 85 4+ 2. 24), WC 3 (77.46 + 7. 81) cm,
Kith IFG (B 235 i), R 2 9. 2104 5 i i e A8 &
890 ], H I R A 34. 87 %05 [Al B H IFG ., & Il 2
223 {91, BB Sk 8. 74 Vo 5 R HE A1 45 Bl S Y RO R
HMEAY & TAEMEL (° EH5 34 13.61,10. 42,
9.16,P {H1<0.05),

2.3 logistic ma 44 DL ABES JC & L& VIFG (1)
NBER TR, DL WC Sy 3 A8 5, 43 50 LAY R & Il
41 AR TFG 4 R e A8 g iR AT IFG 21k By A% o, 3
B AT VK EFR R K WC LLES >
85 et A7 /04, PR logistic [l IH /3 Hr 45 R K B,
5 BRZH e A, S AN HE AR TG [m] B A8 g 1fi e A
IFG 20 (9 XUBS: 20 590 384 hm 1. 38,2, 46 4%, 22 39 4i it
S0 S R 2 L AR A ) B AR O R TFEG XU
Wornldgm 1. 87.3. 64 {5, ZRWAGIT 2 E X, £
K&K logistic [543 87 45 SR KB, 5 X A AL, BN
BECAEAEE OEE R 3 AR A A RS I
IFG XU ¥ ¢ K. H OR {8 DL AR #8 & 41 A\ BF 5 &
(3.62) , R HAEE AHE, Y WC=85cm B, H & A
M EAIF IFG MK IE T 3. 62 £, Wk 1.,

£ 1 WCKFEHHE HTN.IFG 1Y logistic 4 #7455

- B 2 AT LR EHH

i N A 4l wE N A 8 T 4 R
A 5 1t 1.15(0. 98~1.36) 1.06(0.80~1.39) 0.84(0.60~1.18)  1.17(0.99~1.80) 0.84(0.60~1.18) 1.06(0.80~1.40)
X IFG 1.38(1.06~1.81) 1.44(0.94~2.20) 1.43(0.78~2.62) 1.37(1.05~1.80) 1.43(0.78~2.62) 1.43(0.93~2.19)

LRSI IFG

2.46(1.84~3.28) 3.64(1.62~7.96) 1.87(1.11~2.98)

2.43(1.83~3.25) 3.62(1.66~7.92) 1.84(1.16~2.90)

ARG OR952%6CD



o« 554 - VLORTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med,September, 2016, Vol. 27,No. 5
3 Wi (2] Bty s 2000 . 1B A1 BMT 204575 FLF 2 0B IR A
B2 25 B 1 R R L TR A8 1 o i A B i R B AR WY sZ M [T, rh AR TRl 5 2% 4%k, 2015,49(12) : 1092,
ij][]%% . TEE%% [i{l ﬁ’j}mu i %ﬁﬁ*jﬁﬁ{ﬁ(DM) ‘%{ﬁ [3] SCHULZE MB, HEIDEMANN C, SCHIENKIEWITZ A, et al.
. Comparison of anthropometric characteristics in predicting the in-
JJ%M 1.71 /fZJiE' Jn %) 3. 66 {ZJ » 1o L s B 5 cidence of type 2 diabetes in the EPIC-Potsdam study[ ] ]. Diabetes
M 2000 4R 9. 72 ALHE TN E] 2025 AERY 15. 6 421 B Care,2006,29(8) ;1921
FE R IR NE i £ . @ I R0 OB R R R RE 2 AT [4] ROSENTHAL AD.JIN F,SHU XO, et al. Body fat distribution
ZIKEZF%%%E% s %q—_‘)\ﬁ ;:':1 R K%%ﬁiéﬂ \Eﬂfﬁi and risk of diabetes among Chinese women[ ] ]. Int ] Obes Relat
éﬂﬁ:%%&k}\ﬁ ,WC 7J(E|Z—l§%#ﬁé'£%ml}£ \IFG i/-lj Metab Disord,2004,28(4) :594.
L S Ty . . [5] LU B,YANG Y.SONG X,et al. An evaluation of the Internation-
At E Bk, R E AR, H WC KF— BT , o . L
al Diabetes Federation definition of metabolic syndrome in Chinese
2 A3 ~ Oy N o {‘\ Oy )
RN }JFZ{/‘:E'EJ Il TFG AR V%ilﬁj:‘{:ﬁﬁj\gi ° patients older than 30 years and diagnosed with type 2 diabetes
ICTNE Bl AR OC 48 A5 5 0 18 R A8 B R Gl mellitus[J]. Metabolism,2006,55(8) : 1088.
FEJIFG) ) B9 2 B E A B Pk 48 3] 5F sz, & [6] WILD S.ROGLIC G.GREEN A.et al. Global prevalence of dia-
:ﬁﬁjﬂgﬁﬁéﬁ%&lﬁ% ,BMI.WC 'QT%EIIJT% mlﬂﬁk‘jgi betes: estimates for the year 2000 and projections for 2030[]J].
| N N . J ; Diabetes Care,2004,27(5):1047.
" W DR 85 VAR G, I Rl e 1 Fe 8 DR | I g S
. . A (12137 . . . [7] KEARNEY PM, WHELTON M, REYNOLDS K, et al. Global
ST fE B R R A S AR N P A TR . A .
burden of hypertension: analysis of worldwide data[ J]. Lancet,
F BML.WC 5@ 1L IFG (9 6B B % 1), 5 Hu 2005.,365(9455) :217.
%[9] E@aﬁ%%% ,WC %SL E/‘JHELFQHEH**E tt :J:J:H BMI [8] LEE DC,SUI X,CHURCH TS, et al. Associations of cardiorespi-
EXHIEMS IFG LR E KL, XEAE ratory fitness and obesity with risks of impaired fasting glucose
BN T AR X, R R PLBEE WC K 5 and type 2 diabetes in men[]]. Diabetes Care,2009,32(2) :257.
N SO ’ >~ b
N N [9] HU D.XIE J,FU P,et al. Central rather than overall obesity is
15 P 5 KB DRI A, 7 185 s P e R L L WC
i , ' A " related to diabetes in the Chinese population: the InterASIA
W, ks < IFG B XUBS e 3, , 2
R e ML IR G R AR . PR gt A 22 study[J]. Obesity (Silver Spring) +2007,15(11) ; 2809.
AN N > M 33 . ~ =x
SCTERE I M, B 220G BMIIE® H WC i AN (107 WANG Y.RIMM EB.STAMPFER MJ .t al. Comparison of ab-
Eﬁé o }F%)\ﬁ@@q_ﬁ})ﬁ Htj‘ ’ Egﬁﬁaﬁw\ WwC, ﬁﬁf“ﬁ_qi dominal adiposity and overall obesity in predicting risk of type 2
é@?}ﬁ%ﬁii a{é%ﬁ@%ﬁgﬁﬁﬁ%—l:‘%?%@ﬂ ‘H*E/fEE E](J diabetes among men[J]. Am ] Clin Nutr,2005,81(3) :555.
185 BB 7K - L A B T 42 08 R AT [11] Foe 2R 08 by F A1, 45 25 I 0% 52 458 R I 161 25 1b 3
BRI 5w L), rh AR B PR 24 . 2013.,47(7) 1622,
S % Xk (120 BB J5 i r 4ok 45 B IR0 K SF X ol J6 o 100 BE K% i 1 7k SF- 9
L], YL TR BE 2015, 26(3) : 20.
[1] RACETTE SB,EVANS EM,WEISS EP.et al. Abdominal adipos- 137 SR, 8 4 25 BRI 2 45, VT SR8 240 bk I 45 BRI Bl 5 & 32
ity is a stronger predictor of insulin resistance than fitness among 1B PR 36 2 [T . VL35 T IR 22 . 2015, 26 (1) 1.
50-95 year olds[J]. Diabetes Care,2006,29(3):673. KRS 20160520 (REE. k)G
(E#&% 551 7) AT, 3 BE 2R R L 2004,13(3) £ 270,
[6] WHITEHURST DG.BRYAN S,DEVERILL M. Another study [12] Sed. R B3, RNl AL 2 2 U7 S 0 8 A7 A I B a5 [T ). o
showing that two preference-based measure of health-related el T el 47 2011, 28(8) £ 625.
quality of Life (EQ-5D and EQ-6D) are not interchangeable. But (18] JBURSS#4 Re. vl o i 2 A MBI % et se [T ] A m 52
why should we expect them to be? [J]. Value in Health,2011,14 B,2002(2):9.
(4).531 [14] ROBINE JM,ROMIEU I,CAMBOIS E. Health expectancy indi-
(7] BRI 42 B » 5. T 3548 A K T 45 5 A I [ 5 4 32 cators[ ] ]. Bull World Health Organ,1999,77(2) :181.
WM 1 5 L)), VLR R 22,2015, 26(1) 1 [15] SZWARCWALD CL,DA MOTA JC,DAMACENA GN,et al.
(8] EEE UL T & a BT A R S A IR B R TS s AR Health inequalities in Rio de Janeiro, Brazil: lower healthy Life
AU, BRI L A . ERTINIR VAN (e
Wo P9 22 40 M0 ). Y35 BB R 2% 2014, 25(3) : 38 expectancy in socioeconomically disadvantaged areas[]]. Am ]
W, E . Jp 10 5 ’ : .
L . N . N Public Health,2011,101(3):517.
[T FKTF e 220 B He. 45 1 o245 A B 06 7 6 ublic Healt 20
[16] WHITE C,EDGAR G. Inequalities in healthy Life expectancy by

RFSE LT ] VLR BB BE 2% . 2009,20(2) + 4.

BERK L B HEE P E N O A PR R A e i gE (). b [ TR
%51t.,2008,25(2) : 151.

H VAR T SR R AR 60 2 L [ 3 AT A HE )

[10]

[11]

social class and area type: England, 2001-03[]J]. Health Stat Q.
2010(45) :28.

Wi EE2016—07—05 g HB



VLIRTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med, September, 2016, Vol. 27,No. 5 « 555

R

T 20112015 4585 2 6 VRS PR AT PR FAE

(|I71]

I AR R K S
LB R R TR A P s, # R 210009

WE.HM THIHBEREANLETA SN RATIRARRE AR HRAKIE, A% EgEZxREA T AFN
WA EHGEE RS IEBRTILIRAE 2011 —2015 4ER & A 30 T0AE 57040 W45 B30 5088 . b il 170 2 sk b AT 40 . 48
£ 2011 —2015 4F VLB M A R R AL DA S 452 58, Bitid 2 M A% 12 009 i, 46T A EL 34 ), i % A% 645 038
No BFEH D —BEMF T G,346 2, (5 76.55%) FEYRH A (419 2. 5 92. 70 %) S &=, ¥ KB B A K I (170 2, 5
37.61%0) JHATHENBAR 4 (59 2, (5 13. 05%0) H ARG MEIE G 5 (51 82, 7 11. 28%0) (T & 9% (40 . (5 8. 85 %) (i A7 M Je
B (25 8,5 5. 530 ERLA7 &, 7 3.76%) ., PERRELFHFETAEYPECR, N 6. 1900 MaET b2 &, &
0.44%) . MUY h R R FHEH B F T MAERE. mEBmE R 3—6 H.10—12 H.F& N 7—9 A, fL4hhlH.
HFNERMFRE /FL KRR AR DAEFA LR ENRERG . Gi6 GRRRBFETREREAL D AESE Y E N,
L ISR AT ZE T NP 2 A R R L R BT R A ET RS E S TA RS,

KW R ENILTAEF M WATRE ALY BYh & SR b E

hE 4 %S .R195 XEkARIZED : A XEHS:1006—9070(2016)05—0555—03

Analysis of epidemiological characteristics of public health emergencies in
Jiangsu province from 2011 to 2015

YANG Dan-dan, ZU Rong-qgiang, WU Ming
Jiangsu Provincial Center for Disease Control and Prevention . Nanjing 210009, China

Abstract: Objectives To describe epidemiological characteristics of public health emergencies in Jiangsu province ;to pro-
vide scientific evidence for efficient responses. Methods Descriptive epidemiological method was utilized to analysis the data of
public health emergencies in Jiangsu province from 2011 to 2015, which was collected from Public Health Emergencies Repor-
ting and Management System. Results A total of 452 public health emergencies were reported in Jiangsu province from 2011
to 2015, which caused 12 009 cases of patients, 34 deaths and 645 038 affected patients in total. Common events (Level 1,346
events,accounting for 76.55% ) and infectious diseases (419 events, accounting for 92. 70%) were major emergencies; while
Chicken pox(170 events,accounting for 37. 61 %), epidemic parotitis(59 events,accounting for 13. 05% ), other infectious diar-
rhea(51 events, accounting for 11.28%), hand-food-and-mouth disease (40 events,accounting for 8. 85 %), influenza(25 e-
vents,accounting for 5. 53 %) and cholera(17 events,accounting for 3. 76 %) were main causes of infectious diseases. The ma-
jority poisoning emergencies were food poisoning (28 events,accounting for 6. 19%) and occupational poisoning(2 events,ac-
counting for 0. 44%). Infectious diseases and food poisoning events showed significantly seasonal distribution feature; peaks
occurred from Mar to Jun, Oct to Dec for infectious disease and from Jul to Sep for food poisoning events. Public health Emer-
gences occurred mainly at schools and families/communities. Conclusion Infectious diseases were major focus in prevention
and control of public health emergencies in Jiangsu province. Surveillance and management of seasonal respiratory infectious
disease and digestive infectious diseases together with food hygiene and safety should be enhanced during a higher incident sea-
son.

Key words: Public health emergency; Epidemiology characteristics; Infectious diseases; Food poisoning; Acute occupation-

al poisoning
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Current status of drunk driving and related behavioral characteristics of

motor vehicle drivers in Jiangsu province
ZHU Lin" ,]JI Li-li, YANG Guo-ping,ZHANG Feng-yun, LI Xiao-ning, WANG Xiang-su, HUAN Xi-ping
* Nanjing Medical University ,School of Public Health . Nanjing 211100,China
Abstract ; Objective
Methods
drivers were pulled over randomly, among which 129 were drunk driving, resulting drunk driving rate of 1. 78%. Drunk driv-

ing rate of males (1. 97%) was higher than females (0. 53%) ,with statistical difference (P<C0.05), Drivers with fixed occu-

To study current drunk driving status and related behavioral characteristics of motor vehicle drivers.

Random roadside alcohol breath test and questionnaire based survey was conducted. Results Totally 7 236 vehicle

pation(2. 02%) had higher drunk driving rate than students and underemployed subjects (1.40%) or professional drivers
(1. 09 %) the highest drunk driving rate was at midnight (2. 58 %), drunk driving rates were different at different time points;
the drunk driving rate in rural area (2. 39%) was higher than city area (1.42%); the drunk driving rate of bikes(6.32%) was
higher than compact vehicles(1. 78%) or median/full-sized vehicles (1.33%); non-commercial vehicles (2. 00%) had higher
drunk driving rate than commercial vehicles (0. 86 %) ; driving time from half an hour to 2 hours (2. 26%) had higher drunk
driving rate than vehicles driving for other times, drivers with trip purpose for dinner (3. 84 %) had higher drunk driving rate
than drivers of other trip purposes;all with statistical difference (P<C0.05). Conclusion Targeted intervention should be con-
ducted for drivers of different characteristics.

Key words: Drunk driving; Intervention; Alcohol breath test
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FAT IR AP 25 9. 380 1 T 25 L Tt 22 25 58 bk 1 )™ AR
DRV 3 45 e PR B9 32 Wi R 7 il o — 2 IR, U
SR A I BCR L A IE B R B 25 W ol g U T AR
BRI T 24 TR R B TR AT AL XU

& ik

(1] EME AT AR, T 05 I RAME Y 2= S IM . b5 AR TR
B4l ,2015.102.

(2] GRNE W RN, B E . P W IR 2 4 XY /50 N R 5 it
2PEA L], I PR A B 25 24 5, 2014, 7(9A) 1 144,

(3] BBL. WSO, 3K T, 45, 1792 000 IR 2 8% % 9 5L 181 43 A B it 25 1 4
LT, A B B e % 44, 2011, 21(22) :4839.

(4] Tm2r. B onde. 4 it 25 M 00 3 47 LI 0. 7195 9 By 1= 2%,
2015,26(5) ;51.

[5] T /bkBRESME, 2 T 42, % 41 IX 5 B2 B 3R A8
W K mit 2 v Ay b L) ], v 4R B B S Y S
(21) :3430.

(6] JH/ME. a3 UB LR . 45, 1112 M WL 25 W & BEAE F i
fEAT A LT ], VL5 BB BE 2%, 2015, 26 (1) 1122,

K EHI:2016—06—13 4R4E . 0

33

7,

% i, 2010, 20

[

e

-« BRI

PRI ZE BB 2012—2015 47 Befe jik e I R R 4

K iEF, KA
BEMNEFREWES ZER, 4N 221003

WE BB 7R P B bR R A IR KT 25 W A F A O O B S e R PR R A . IR 20122015 4R, R
FHRE T T A A i I BE R H 0:00~24:00 BIr A A B SR 3, SR FH K 55 4 4 5 2 el oS 1O A 405 6 O 128« 3R AT IR e JR e B A R A
BIFXHEAESERBETHEIT 0N, ER 20122015 AL EREERPRHB RN 331U, BETHR, ZRARITHE L () =
15. 67, P<C0. 01) 5 [ [ B e 25 & 30 g T WP W T S e (5 43. 59 %) s P 25 0 il FH R g 45. 08 %0, BAE F I . Z R A S il &
S (5*=56.27, P<<0.01), H 5B R BB R R IEM X G=0. 99,P=0. 001 s b AR K RNy 27. 63% . B4 42 & - A 7 4F 3
] 22 F A G L (7 =21.56,P<C0.01), Z5i% % = e ok e B0 AR BRI o 300 7 ot 1% [ JRR e A L, i o o Ji 2 36 A o8
AHEMEHEAY i — PR IE R R R R,

KRR BE B iR s BLRR R PR 2 5 R A

hESZES:R195 X #ktRiRAD B XEHS:1006—9070(2016)05—0572—02

= e JEk e 30 S5 3 O AT 2 8 AE R B R B X RS R
R NS Bt B gy o0 AT IS D0 E AT M A, B AR R
A, R PR B R K A Y SEBR A O R A A A A
PR R G R T B B S YL i s e, 4T T R BT T 2 1 ##REFZE
WAt R O B o R AR A R O A S LLER I R 1.1
FE B R AT BT TR il 4 R R 55 N L ) B e Je L A

PRI T A SRR R

DOI:10. 13668/j. issn. 1006 —9070. 2016. 05. 22
EE BT IR (1972—) Lo, INAR WS L & 35 4T B2, 32 25 DA 35 P e Sk e 9 1 T4
BIRAEE K . FAF BE I, E-mail : xyfsy8049 (@ sina. com

Hl R A, 2012—2015 45X M T 5 B e 2= B ek

HEAF L 2012—2015 4,491 F 8 A 21 H.8
H7H.9H22H.10 H9H,LI2%H 0:00~24.00 &
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BB BE I Nk I A X 4 A LR R T A 25 W
THOL . EIETEA H R R BT H A%
H B ABEw A .

1.2 #EAEFm*H RHIKE A S A Y S
L HE AN RIAE R KRS A R,

1.3 MEAREZZE L ERERG W D AR
e G2 Wi bR ofE GRAT VAT, PLE Y A 2 H
FEAER R IEAE MNP E AW . AR R in A
VR Ry s N PRI MV 473 143 W0 L 5 ) I TR A
Bt TR 245 90 ol FH A AR 26 K R 18 =30 20

2 #R

2.1 ERAFNEFR 20122015 4, 2B A A AE
B 1189 i, SR Ar 1 180 4], Sty %Ky 99. 24 %,
KB 1) 39 B, B AR R Ry 3,315, 45 4F 4 Bl A
7.48%.3.97%.2.09% 1. 81 % . B AE T F&, 22 5% A 43t
SR (5 =15.67,P<<0.0D), WLFE 1.

2.2 BEFRRFEIAL 39 i B B B Y ) A R L
MR R T WP SRS 17 B (7 43,59 %60) b R IE KL
10§ (5 25. 64 %) . B PEMEGE R 6 4 (7 15.38%0) .
R AU e 4 ] (5 10.26%) . KR PTE 2 4

(5 5.13%),

2.3 HREHHEAEINL 20122015 4,1 180 i
295 15 T A PR 258 532 1, 5 45. 08 % . £ 4F F AR,
He 43 51k 66.36% . 46.65% .41, 88% . 34. 34 % , 3% 4F
TR ERAGITEE L () =56.27,P<<0.0), HY
B e S e 3 R R L E A & (7 =0. 99, P=0.001), M
HHMUIBIY N E Y 64.28%), — B 24 5
69.36 %, L3 2,

R 1 2012—2015 4E4 N 17 55 B2 e SR gL 155 1
A ] 25 151 5 VR TR R (V)
2012 214 16 7.48
2013 252 10 3.97
2014 382 8 2.09
2015 332 6 1.51
At 1 180 39 3.31

2.4 ARAZEKHIAL 2012—2015 =38 97 B YL 9% 7
380 i L KE AR A 105 1y SR A LK Ry 27. 6300, 45 4F
39k 13.83%.21.43% ,31.82% .42.39% , B AE T+
L ERA G EE X (4 =21.56,P<<0.01),

N\ 0N
R 2 2012—2015 AR5 M 7 = 1 Be Po T 245 9 1 FH A R HE (20D

. 25 A1 TYNTE:

IR Brr Wb I B i —K SR L
MR WL B MRk % Rk B MR B MR % ROk BIE B
2012 142 66. 36 82 57.75 48 33. 80 12 8. 45 86 60. 56 49 34.51 7 4.93
2013 116 46. 65 80 68. 97 32 27.58 4 3. 45 88 75. 86 23 19. 83 5 3.52
2014 160 41. 88 98 61. 25 50 31. 25 12 7.50 118 73.75 37 23.13 5 3.13
2015 114 34. 34 82 71.93 22 19. 30 10 8. 77 85 74.56 27 23.68 2 1. 75
At 532 45.08 342 64. 28 152 28.57 38 7.14 369 69. 36 127 23.87 36 3.57
3 itig A2 I—BE B 3, BR 2012 4EAb, 4K F T AR

LA R & 12 e R i i AL IR o R A B T SE
1T JR AR S TR I s B A O A R 28V Bt B
Jit 7 0 B T LA T 7 B R REAE ) (2012 R A BE
il 3 — R B - 1 e 2 e A B A R IR A5 N B A TR
e AN B 4 5 L JE SR 4 AR IR A 25 R TR L B
% g S e IR B R AR AR, 5 ARG — B

I 1% e SR i A AR A 32 Oy T R IGE L R
WAPRIE 5 A DGR IE — B F R R B TR
ANZHNFHEE EAFENEZ AR K 2 &
PRt 22 R ERIENR . AEE A RE A . ) S R
Be R 1 S A . BB IR 9T ISR B A s 2 L 22
WO BT 3 X PR A PR BT T AR Y T i 6 I R L 55 AL TR
IR B 0 T 2 A B By Lk R W ad i A
T ELHE M o AR A I R % T e DR R R R B
SRIA T ARAS R AR A T SO R g A T I PR 2R A B
ARG TR AR A 20 B B R R 2 A SR O i R A B
FH 2R A

P R LI BE DT 25 W 0 R AR R L R

PR 251 I R L T AE B8 00k G B U0 1 25 W) fi
FIR<6006 BbRife . DU A B A G B, R X
& g 1) AH S 15 It A0 L Ak . 4 i AT R g A 1 3
DR )™ 0 PO 25 W L ARG B 25 AR A B
T T 254 0/ R R T 24 1 A

&% ik

C1] BHpaE ., X0, JH i 35, 4. 2008 — 2011 4F [ b Jk e B 28 % 9 5 4%
BT h AR B B s e 27 443K, 2013, 23(10) : 2292,
B B S S B R PR R A T[], AR R B
Yurrduik 2012,22(1) 56.
R e L A 2. R T IR IR B 2010 A BE R IS BE R UL IR AR
AR AL ). TLIR B BE 4%, 2011,22(2) + 15.
TR, L TRUT, A AR 2055, It T SR I e S g R g 1 9 A
(I IR TG BE 2 . 2006, 17(2) 149,
kA e IR m Al v A B AR S B gk Y SR B 25 il
RGBT, T E AR EE 2%, 2013,16(4) :1176.
R4, TOPR SR, 2014 AR b2 AE TR B 40 1 T 24 W0 25 2R 40 AT 5 0 oK
[J]. i dEBE2,2015,37(12) :1883.
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A 2010—2014 £/ Mg 4l R B /R A IS5 R

X AR RTET, T g, R AR AR
1. T A B A S THRBAIEH PO, 3k 2242005 2. T Hh HHEBAGEH PO, E % 210009

WEBH  TWAGH DAL RIRRE MG 01 L5 RN, 7%

2010—2014 F REREFE R B IEE .

TR 25 3 DAY A B RS N R S BEAT BRI AR 0 B O X 23 B B 09 /N I 45 I 5 IS JR Rk AT R G AR A 48 RE M ) I PCR

. &R

2010—2014 4F LR AL K IARA 3 981 By 43 B8 1 /N 45 s R MR ZK FR T 80 #k, B HH % 2. 0106, & 4F 43 Sl Ay

3.39%.2.07%.3.49%.0.51%.,0. 39% , 2 F K Gi 2 B L (P<C0. 05) 5 K 38 LLRE (8 B (8. 91%0) i fE R = (4. 82%) . &
W A R R AR AR UL A A A R L R A3 TR 1. 00 %6 .00 20 %0 o AN [ R S BEAS K 1 R 25 B i it 2 B L (P<C0.05), ail,
yadA . ystB.ystA virF %5 5 Fl 3 J7 3 R 34 #4058 0. 6026 .0. 58 %6 .0. 65 % .0. 55 % .0. 55 % , 7R 4% {5 f i L A >f I 51 bk
R DR R R . iR RATT/NGEGRIRREENEMS LY b fm 2 MR EEEE.

REEIR /DA S5 I A HR IR AR 5 i 5 T R IR A R
HESES R195 X ERIRIRED B

NS R R BRIz o0 AT A AR R A
VR E T AR i D BOLR B BB 2 . Bk
S H B AT AR AL i w] BT R AT R LD
i 25 5 bk EEL % S5 B LA . AT 3 AR T
K 2o AR O A 2R AT L O B U i
Peor A, b 22 80 AR AT [ 4 A Az i U i 4
SRR AR B F B R N R 500 4,
NT ARG REERE TGN A B b
o 45 W 4 JIS 7% R T i BRI D0 AR 8 (4 [N B 45 R
HI R AR TR W 0 75 58 ) 25K L 2010—2014 4FAE AR 5 T
TP T A

1 #R5FE

1.1 ARARB  2010—2014 4F, # (4 E /N g 45 5 %
HRZR AR VAR W 75 22 ) BEOR LA AR & i Wa il £ R AR
RBRE G E G ) J88, B ig L XAk A
36 W G D i RS 5 N ZE 4 S bR A 3k 3 981
Oy Ho A 1001 £y, S8 415 ffy, 4 406 4y, Jg i
404 6y XS AF 200 Gy, 48 199 {5y, Mg 347 1, B A
510 13, A2 1R 499 1.

L2 MBELHXA R BEMREEZE PK  ek R 5 ISR
TERE &4 A 5 A LI F [ELR B3B8 A1 Rustigian’s
PRZR B 5 55l AU s Bl R A R 54T 2 w2 85 2R kK
I E S E A R A B A EL S A T H A E S
s TagDNA B4 (5 U FT ANTPs(100 mmol/L) It [
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REEEEWHEARARAF . PCRALH MJ PTC-100
RI(3EE MJ Research 23w, Bk AY L 8E BE B AR AL 34 Ry
% [E Bio-Bad A FEI =4,

L3 WAL BER W RENIRA G0 2R ok 1o
FR RS Wi, T 4 CAp BRI F% 7,14 .21 d J5 e T
FREYLFHR .26 CHEFR 48 h, PRICAT BE 14 7% 23 o) 45
R FCOBURE BB AT 26 C 8557 48 hy =R A ™ < H
AT AR R Rustigian’s JRE 1595 5 IR FHPE
53 N A S AR B 7R L 43 T 26 C R 37 °C
Rigt 24 h, 26 CAH3h S H 37 CIsh J1 & /N 4

2 HIS IR AR VA BE DL TE R L AT AR AR K

.4 FAhXAEA  ZMICHE3-4]. L PCR J5 i k5
W71 45 P 9 I 1% 2% DR Rb 42 28 7 s B 1AL Caidl) L yop Y
TG SR AL F (virF) (BH B 2R (vad A) /N 25 1 4% B
R AR BT P 1 7 2 R CystAD /N 485 W 48 IR OR 2% 14
A 1A RIS B I R (ystB) 5 5 Fhal 13k,

2 HR

2.1 Bk HORAEPRA 3 981 13,2010—2014
AEAY K 884,774 774,779,770 #y . # /N 45 W
RURIRART 80 B, A6t 35 2. 0106 s & AE 4G 343 5l
H3.39%.2.07%.3.49%.,0.51%.0.39% . 2 7 A G
e X (5 =23.557,P<C0.05).,

2.2 REARAMEFE 9 BB ARG M S A T
B b A R DS E B (8.91%0), My i IRk 2

EER N X RAMA972—) . 55 VTIRER IR+ Al AT R U 5 0 A A2 i 48 8L I S g ML R T4
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(4.82%) A S A N RIS N B ARt & A A i, R
[ P SRR ARG 1 6 22 R it 24 B L (" = 141, 804,
P<C0.05), W#FE1,

K1 20102014 FEHR ST /NG EE 7 56 U /R 5 W K 1 =&

FE RN 2 FREEL Kt 8k (ORI E A7)
$fE 404 36 8.91
Ty f 415 20 4. 82
A A 199 7 3.52
X fi 200 2 1. 00
7 499 5 1. 00
e 406 3 0.74
N 1001 6 0. 60
B 510 1 0. 20
Fes il 347 0 0. 00
&t 3981 80 2.01

2.3 BHEHNEARENFRARINEL 80 /NS

R ERR AR T, ail  yad AL ystB.ystA, virF & 7 3L %
B % 4 5 S 0,602, 0.58% ., 0.65% ., 0.55%,
0.5500, 22 g it 2 & L (5 = 0. 481, P=>>0.05).
FEAE g AR R BA AR 5 R ) BRI A R
DA AR P ARG Hh 3 B e s 45 ystB 3 Sy LD AR A b 26
2 R A N R R AR R AR T A

80 /N 25 s 5% M 7KK % T 43 5 bk b 5 F B ) Ak
50 kORI AL T35 SIS N 30 k. ELE 4 ABE S
FLD A ], B Cailt L virFt L yadAT L ystAT L ystBT)
F SR 21 £, Cail " \virF~ yadA ™ L ystAT [ystBT)
SR 2 #k, Cail " virFT yadA"' \ystA” \ystBT )
FIBL T R AL ystB S SED 26 Bk

R 2 2010—2014 4EFR G T/ S I R HB /R ZR T #5475 ) 2 BB B0 )

bk e ail ystA ystB yadA virF

YA 404 18 4. 46 18 4. 46 13 3. 22 16 3.96 16 3.96
Iy (e 415 5 1. 20 4 0. 96 7 1. 67 5 1. 20 5 1. 20
N 1001 1 0.10 1 0. 10 2 0. 20 1 0.10 1 0.10
i 406 0 0. 00 0 0. 00 1 0.25 0 0. 00 0 0. 00
LR 199 0 0. 00 0 0. 00 0 0. 00 0 0. 00 0 0. 00
X fe 406 0 0. 00 0 0. 00 0 0. 00 0 0. 00 0 0. 00
A 510 0 0. 00 0 0. 00 1 0. 20 0 0. 00 0 0. 00
30| 499 0 0. 00 0 0. 00 2 0. 40 0 0. 00 0 0. 00
% g 347 0 0. 00 0 0. 00 0 0. 00 0 0. 00 0 0. 00
At 3981 24 0. 60 23 0.58 26 0. 65 22 0.55 22 0.55

3 itig 5% 3t

/NI 5 P 9 IS OR AR T R — R N F L AR A R
. A EBARR AT 2010—2014 445 K bp A iz
i %k 2. 01 %0 o A1 T ) Py 1 At il IX [R) 0 2380 5 R
B (R[] 28 RUBR A v 545 46 1 L 5 HG A s X R 22 i AR
i DR AR TR 0T 3 B 32 L IX /N i 465 B % B OR 7R B
AR RGO SR R R R, SRR,
H 0 TR R A LR A s TR D ail yad AL ystB,
ystA virF &5 5 FpE JJ RN A R . B E A
PG A TR 3R 3 B0 6 WG J2 1 B0 Tk T R B
T B AEAR M XK AR L AR R AR W
T A B ARG 2 FIUAH OC T0 AR b 3 T A

AW R BN BUR R S L L Gail ™ (ystAT
ystB™ \yadA™ (virF ") b F, JE BOW R B S B DLAY
B ystBEE RN N E, SENRE A A
i 5 R 00 5 DA B £ 28 CB TR R A PR v 43 B 3 A
PR A ystB B LD TR R B i Ak PR R A
CAEARMXIE R T 3 — & & — BEI5HA7H
TEIREE , 0 XT3 28 45 ystB 55 7 356 P 1 1 bk B i 2%
TE 45 3 N AR A R AR e 1 IR

L1 BN X405 Vr e, 5. 32 MR/ 45 1 2R IS JK 2% T R 2% ¢
FELT]. sh et Yeii 2 7 . 2007, 25(10) : 607.

[2] WANG X,QIU H,JIN D,et al. O:8 serotype Yersinia enteroco-
litica strains in China [ J]. Int J Food Microbiol., 2008, 125
(3):259.

[3] A FWR RRA, . NG RIRHRE M Jbat: AR
AR AL . 2004 137,

[4] THOERNER P,BIN KINGOMBE CI,B? GLI-STUBER K, et al.
PCR detection of virulence genes in Yersinia enterocolitica and
Yersinia pseudotuberculosis and investigation of virulence gene
distribution[ J]. Appl Environ Microbiol,2003,69(3) :1810.

(5] JHBk. 3R B 45, 2010— 2013 4R VLU0 4 /I 45 I 2 HIS /R #%
M D 25 2R W (0], T35 B B 27, 2016, 27 (1) 12,

(6] BEE,KAMWN.ZHRF.F IHAE 2011 —2013 /05 R /R
FRTA W0 25 R a3 L. v S 2L R 2% 4k, 2015, 31(9) £ 835,

(7] FEXF, RE4E, TP, % 2011 4ETT 908 4 & /N 45 5 5 36
R AR I 2 M LT 1. B HE I . 2012, 27(5) : 406.

[8] W XA, £, Wikl . hEBONM /NG R IR AR EY
A3 EIFSELT ] o BB S B A 4. 2010, 26(7) 651,

[9] LIANG J,WANG X,XIAO Y,et al. Prevalence of yersinia entero-
colitica in pigs slaughtered in Chinese abattoirs[ J]. Appl Environ
Microbiol,2012,78(8) :2949.
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M TR REIX 2015 AR s 7 1 4
RNV 4798 R AIE 5 B

HERE L AL AR EAKR LR

&R

I LB H M T RERFEBAGIEH o, 5 M 21300032, 5T 354 % M T 5k & FABy 42 4] 0, % H 213000

WEBE Wi EEE X s T I U R AT S AR . JT IR

JO7 FH B 5 A7 9 2 DA 5 7 3 O

TAT I J7 1 X 2015 4R35 W 7 S SR AR PR HEAT IR A 04T o S5 8R 2015 AR AR v 0 3 R e SRAE MRS 13 1 g 1)
A27 )W SRR PE BN AE 0. 6400 ~9. 1900, i RAE AR £ 2 MK nk B TS 5 1% R R AEFE S HLA AN 24 A, R R A E KA

Z RO G, &g
KRR o A AR R s AL AR
FESFES R511 X HkARIAES ;B

75 409% 3¢ (Norovirus, NoV) B 12 £ &
PR AR B = R g ) B B A RO
IRHCEEAR A B R N SRR R S %
REMREREEZREAEY . F MR X 2014 4R
12 3036 A A5 4 G o 2 SR e SR AR MRS L Dy R
T B 2 Gl B8 AR R R N B9 REAIE L D0 A Y T B 4 ] OR
W BEXT 2015 AF 3 3E DX 3 A0 7 JR e 2R AR P R 1Y
134

1 #R57H%®

L1 A SRIETH MR X 2015 4F 3 Qs 5
JE Y T A R A S IR R AR AR AR 1 SR A
WGERE, RPN E SN 2= FE L LR 55 AR R
PN R —BE sk /] —f5 & .1 d =3 fi], 83 4L 3 d>5
i), LAWK i i/ 50 TS Sy 3 AR 0 11

1.2 s R G 0T 5 X4,
T3 V) fih 35 L et B TAE N BL AT - &L K
FE AR B VR K SF AR A 3% 5 M T B ook D . R
TR TR 2O0E 5t R A W5 L (Real-time PCR)
G0 3 435 1 CR FH ALt A 9 Bk 4 A BR A\ 7] &)
RROIR o T L BIR P 2 A T8 R 7

1.3 %o # R Excel 2007 #3084 f14 4,
K HI SPSS 18. 0 #4701, T LLBCRH o K, K
5K #E (3 =0.05),
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E&TA MR XBHE R R GES Z RO R E (WS201520)

FERI LKA I 27 S T Vi I B S5 1 195 4% B e 00 A Bl 2 0 42 B 4 e

XEHE:1006—9070(2016)05—0576—02

2 BR

2.1 —f oL 2015 AR RGHE DX e AR A s JR
RAEMEIEN 13 2, e P 5 & /N 35, g
5. IR H 427 BBk 1 BEORFC A HLI R E R
A Hopth 423 R S F6 L B R A, TG fE FE R BE T ]
W R NBC17 311 N LFEER R R 2.47% . H R B A
AL M =24 (7~ 145) 1] 3 95 61 <<20 1] 5 &2 , =20 f4i]
8. PATINF VA oy KBS B W 2 B ok J
2.2 M E b Rk kR eE R R S )
M=7(1~28)d, H e i FpLL it ] <5 d 1 6 &
(46.15%),5~9 d iy 3 £ (23.08%),>=10 d # 4 &
(30. 77%) . PEIH R BN E] M=1(0~10)d, HHH
<1 dn969.23%).>2 d iy 4 #(30.77%).,
2.3 RATRFHIE

2.3.1 HBFREIZAG .1 R4 45 2 it .3 ik
&7 RN, A 12 H&MmA 1 EEE. 49 A
(BHEZ A 3 BAER .5 23.08% .k 1% 45 1, &
BN 3. 11%:10 H — AR 3 H CRKA Z8) 415 1% 1
10 42, /5 76.92% s % 382 7] , R s R Ay 2. 419,
2.3.2  ANBEOAG BRI 4~25 % 5 B 253 4], L
34 9 R B FE L L A 2R s 2ot 174 ) o 1
B FCH LA LEE b1 .36 B G FC LT . HoAlh Ry 24
BRI 14551, 5 BBk R 1 ok 4
FEILE .1 B R 2E A 1 ) R 0, 2 4]y 6 U

PEF BN WIEL 1979 —) L TLIRHIN L B A B2 2 8 4% e P B #2264
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2.3.3 MBIXJpAu:13 BEEATE 4 A~ B 12 FF
FCAHLAG R 27 1 o R A FE 4 LA 27 AL 5 BT S 3
XFCL MR R4 4E 7 B, 324 B B2k [ AR R T 4h bl
P FI4M . i 75.88% . A1 1 FrFE4h bl 1 42N &2k 2
ALV IR B R NG LI 2 . A5 RN
RAETEFCA DR R8T A PER N, i 38. 46 %0, Hofih
8 PN Bk e =2 PG,

2.4 e ARFIL I PRAE IR 2N Xk (84. 54 00)
75 (41.92%) 6 6 (49. 41 %) 2 5 Jg 18 5 R 3845 6
BIFEA K (13.5800) , W3R 1. 4 IR AR e IR 5] 4% ]
25 AT G2 0 L (" =437. 81, P=0.000), L4
HIURE 127 5 AE K I 5 — Il R AE AR | 22 S A Se it 2 &
X (Fisher's #:86, P =0.000), %05 & 3 H R E. 5
G390 191 2 X E VA TT B E W 24 ) A B2 AL R 43 4
REVRIT 2~3 d A AT,

R 1 R 2015 4F 05 00 15 B R AR 1
M PRAE IR A A= 1 B [ (20D ]

s PR B
LA DA SRk

&2 X 1 HE PR [ aE]

FLEhbLl 70

FHE 357

12(17. 14> 70(100.00) 41(58.57) 28(40.00)

46(12.89) 291(81.51) 168(47.06) 151(42.30)

it 427 58(13.58) 361(84.54) 209(49.41) 179(41.92)

2.5 FREHN REWROINTE T Kk 5 bR A
115 6y K il G I BB 57 6y BHYE 2 50. 43 %, HoAh
B B s R AR B U4 il BT B TAE N B SR T
FRASE 109 fy 4 GITASBEYE 5 4y, BH PR 4. 59 %05
RAEHE TR R F IR B E 2 iR,
J&if 5 K R R K B AR AR AR 30 3, B4R K i
I3 B A0 1 18 SO R R U E D)

2.6 FERREH B 6 A AW oA E K B
HH B i | VS IR S 3 AV R B I 2 ] 4 M 5
R R N S S L | S ER R T RSP
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RAMIT 20 mg/d. O IRIESY 20 w. HE# 24 h shaS 0 & 25 i B (FBG) V&5 2 h i (2hBG) | & H & 5 CTC) | 1l JLEF (Cr) | JR

TGF-p1 7K .24 h R & A HEt R (UAER) . &8

JRIT R, B2 DN GB35 R | o LT | b B o, 7 R A & B K S UAER

e R TGF-B1 /K22 ¥ I Gt 2% 8 L (P Y ™0.05) . GY7JE - IA 16 7 41100 3% 5 MR 56 B2 /K S 59 7 i 9 08 % A1 o BR 4
AR T 410 46 R (SBP) 47 3k JE (DBP) \UAER K JR TGF-B1 7K V¥ 567 05 A% . B A A )7 41 UAER J R TGF-B1 7K -3

R T X IR, LU E 22 Ry Ge it 22 3 L (P (5 #5<C0. 05), #5ig
TGF-p1 7K L 2 K. 1] DN & JR 2,

B oK VD IR & B G A b 7T RE P R 5 39) DN /% UAER KR

KRR R VD I AT AR A TT 5 B I 1 30 5 IR 1 B 1 HE A TGE-l

HE 4525 R587. 1 X ERHRIREG B

PR J B 955 (diabetic nephropathy, DN) 2 ¥ bR i
B RN I R EZ — . DN RO R R i
T E AR IR IR AU S SO R Bh )
WO, PREE AR VA T R A R
P+ F SRR B 36 9 A SE B % L X DN Y B i B
AHEE W E X, A4 K 7-p1 (Transforming
growth factor-B1, TGF-B1) BB i "B 41 £ 41 Jig A K Fn
20 i Ah B o BB, S B ) BT AT 4 A K /N ERBE AL,
J2 DN HE Ji 25 28 A P 1 T S B0 ] 1 A sk
il TGF-B1 j=AE 0] DAAESE DN i, M DN HH§
RS A O XA BE WA 9 DN R F 984T 1 1+
LXF BRAESE o LR 7 B 148 R ok R 1 A2 4 0 0
oKV I R iR 26 24 W BT B A A 7T X 40 DN AR 2R
F1 2 R R K TGF-R1 15200

1 #MRE5FE

1.1 s ARFH  EE20104 1 H—20124 1 AF
AR B NEHE BE K 1236 97 00 I 2 AU BR v ' e
B 80 i Horh Bk 38 o], Lotk 42 )L - AR RS (68
F12) % BRI (20 5)a, T A X 44
K12 I HEBRWE RO & T HAB B/ sk, 2 75 & 1k
FPAHZI(WHO) 1999 48 PR %% 12 W br 4 - 99 A b5
7 < IO I s 42 361 R 4F . PR (A R R (UAER) 20

DOI:10. 13668/j. issn. 1006 —9070. 2016. 05. 33
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~200 pg/min,2 w N A B &) DT AR 08 BE 24 . I 4
Bk AL R ) (ACED L 45 B9k 2 11 2 R 4t
I CARB) 45 25 ¥ , G il E 2 v 5 8% UL sl i 11 ' 2 Pk
25 5 5 HEBRBRAE B /N IR B L £ AR A TR PR
TR 5 o0 g 3R B R ™ T O 9 0 R ik R L AT <<
18 % I R FL I I 4. i X 3 NG Rl
L2 Zd UUJFREERBAE EME s 8h k|
Pl IR 2 4 B B T S IR 3R AR T vk A A Al
BB M 2T B 1 <<7.0% ., BEPLEE X545 1% B
H BB IRIT AL, B AL 40 i), % B4 R 80 mg/d
KPR VR YT A B IR KD I 80 mg/d+ BT 4E
FAB T 20 mg/d VAT 20 w, K4 41 IA 97 T LS I
FE L ILE BB EECTCO) (25 1 M f (FBG) V& J5 2 ho il
B (2 hBG) LML LEF(Cr) \UAER, UAER(g/min) = J§
U WS (ug/mL) X 24 h RIS & (mL) /(60 X
24>, R TGF-B1 /KR H TGF-B1 fiff BX 6 32 i3 57 &
(b e 1o R R A= ) B AR A B2 W) A SR FH A= Ak A T
ASCHGE: D A0 JE] It i JUL I i W i 3 AR [ B K L R
JH IR ARG 0 (SRS ) R P R PR

1.3 %t 54 FJH SPSS 13. 0 B4k #4740 b7 - it
HFERLL (T )RR R BCR - ¢ K g, LA P<<
0.05 WEFALGIT¥E L,

EER AN B (1982 —) 2o IR VT IR BRI L 32 B S B JUE G I R A 97 TAE .
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2 g#R
2.1 BHFAIEHE N E ., o JUEF . o 48 B ik B A2 B

BEKF JRIT AT 4L DN BE AR MR R R IR
i g I =y I A 3l ok s 456 B Ak D0 i A8 9T & RED

SRTG T FE L (P A >0.05) , 1l & . 1L L
I A R ot 3 [ K S 22 R B e g it B (P E
¥)>0.05), IGI7 Ja. X IR 4L B AR 97 AUk 4 R

(SBP) &7 5K & (DBP) ¥ 83697 Bl AR 22 5 39 48
TR (P {H#4<C0. 05); Cr.FBG.2 hBG 5iAJ7 i
ZFH TG B X (P HY¥>0.05), IEI7)E . 5§
ZH I3 SR B (TO K 5 m2 5F LRt %5
S TR A 6T 2L N3 s R B K OSF B3 I AT R
K. 2R B EE L (P<0.05), WWE 1,

R RITHT G XA AR YT AL L I T AU [ ol AR A o AL T K P
2H 5 SBP(mmHg) DBP(mmHg) TC (mmol/L) FBG (mmol/L) 2 hBG(mmol/L) Cr(pmol/L)
PR BRI 146+10 906 5.640.5 5.840.5 8.6+1.5 102.6+10.5
BIT R 136410 80+5" 5.6+0.3 5.6+0.6 8.5+1.3 99.5+10. 2
WBITH IRITHT 147410 8945 5.840.4 5.840. 4 8.541.8 101. 6412.9
BITE 135411+ 8244 4.440.5" % 5.540.8 8.4+1.7 98. 8410.0
R GAEIBITRT LI P<<O. 05,7 M0 i P<O.05, F#HE
2.2 #HWEHwM UAER, & TGF-R1 K+ JAIFHT DAL 24 35 0 %5 32, 00 ) 2R M 4 b 2 W O BT TGE-B1 K38

Pidl DN B % UAER K JR TGF-81 K2 % ¥ L%
P (P H Y >0.05), 1697 )5 R4 BB IR
Jrdl UAER KR TGF-B1 /K- 536 97 1l FEAR, 2 7
WA G2 Y (P E<C0. 05); BEAI4741 UAER
KR TGF-B1 K EL T X R4, 22 R WA it &
X (P<0.05), W32,

F 2 WAIRITHETE R A A HEM R R TGE-B1 By /K-F H A
2H 5 UAER(1g/min) TGF-pl(pg/mL)
Xf HE 4 M) 85.4+11.5 37.3413.1
WBIT A 72.1£9.8* 28.546.8"
bebag il bEbagif 85.2+10.5 37.2412.6
HIT )R 58.3+9.5%% 18.246.6" %
3 itig

DN J2& BR 36 8 58 2 B A R I B 95 (end stage renal
disease. ESRD) 75 i (A . #£ 3 E . DN & AL K Bk
M IT RRE Z AP R R B SR, H R
AL 2 A 2 FE B AR R I L I B % R b
DN J5 & ifF J2 1) fa B B3R5 . i AR R R
DN A RFAEPE B2 o PR 8 1 HE T 230 R Al o 5 o i e
SR (=R TN

TGF-B1 5B & — & B KR RS (RAS) 7E = b
IR T A BAE L ECE E AR K LB N BK i A 3
(ECMDOJILR . %t DN 35 i 259+ BUH TGF-81 43
WK, 9 ) A 5 e e % ) AIE % 5 o R L AT
FEMWIKE L., BRI @ESHE Angll 5
ATL ZARE5 G BB RAS R 4006 M FE (L TGEF-p1 %
K BB /INER e B T SR R e B AR R 0 DN
Bk 8 i B A R R L HELE DN KR, 5
A, 55 B8 IUAE & DN 4 fa Bz B8 255 BRI 458 36l /55 0 10
AE At it A PR L B oK U A B RIS AR I
R KR TGF-BL 7K - 1 Bl 8 A Al 7T 7T L 4 il it
JE e AV O o A Y- v UL 2 T ) 0l A R R R T A2 AR

e N BRI G R b AR B IE fR
ﬁ;mis—loj .

AW ST EE R B on . 5 AR K v 3H 6 9T A
LIRS BT HE Aot 7736 7 BE S A RO AR UAER B JR
TGF-B1 /K S 2 FA 4] DN & J ik A% L AL ol g 5
7T 28 25 W) HAT b <7 59 B 1l | B A UE TGE-B1 1Y
PERIARSG . BKG FI 25 3 i DUIE e =5 I il W48 )5 2 h
I EAE 55 36 7 7T 25 5 35 T Ge 1127 38 S 48 7 i IR s
W K VD SR ABT LA A 7T X ER SR ARVE A 3 .

5% ik

L1 AR BRT i, R 52, 55, 2 BO0E JR 5 BB & AS [R) I8 BE 48 B A0 i
B H A E RS RPFFELT ] TLIR s B2, 2015, 26(6) : 18.
REEVES WB,RAWAL BB, ABDEL-RAHMAN EM,et al. Ther-
apeutic modalities in diabetic nephropathy: future approaches[J].
Open J Nephrol,2012,2(2) ;5.

KOBORI H, KAMIYAMA M, HARRISON-BERNARD LM, et

[2]

[3]
al. Cardinal role of the intrarenal renin-angiotensin system in the
pathogenesis of diabetic nephropathy[J]. J Investig Med,2013,61
(2):256.

INFIT A7 T W, 25 3 795 ) % BT 5% 0918 1 V5 ) i %2 0 52
WA P9 26 3 M LT, VL35 BT BE 2, 2015, 26 (3) : 18.

MR TE 2= 5 2 B, WRAR DT 45 M PR 28 518 1 O e B L 32 i)
RWFFELT ] TLIR BB B2 . 2007, 18(4) « 1.

UL XU 4R 2T, B i 2% A5 B K VD S B VA TR RO B 9T
ALY S B Bl R 2% 35 . 2015, 12(5) : 191,

SIDDIQI L,JOLES JA,OEY PL,et al. Atorvastatin reduces sym-
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« BRIABTIA

P T X 2 TR0 R Gt 4 19 - IR 4 B

A RA R BT R
Lo AdrmimafERBRAGEH P, d 7 210019;:2. LR A d R T ARBMABGEH o, dw 210019

WE: B THETEIX =18 255 R 2 AU IO B 00 AR OC FE I R 2 B B 16 18 00 » 1 K A 28005 42 4 it 42 it
FrepfRyn . ik Gt IR IX 2015 AF0E M R O e R R AT R M A TR . SR BIIX =18 % 5 R IR W R
FON 11 9% AR 11,0900 BB %Ny 13. 200, Lot 10. 8%, 2 A GLit % B L (P<C0.05), P R AT 45 R 3%
B ) A A AROIR L L SCAR AR R 2R R L SR A I N T 2D 2 R O DR SR B e LT L BMIL B L AR I
Hooh =W AR NS (SRS B IR A 06 2 N R IR A& AT logistic [1IE 40 M Eom 0 45 % L IE JHE B SR 995 2% 05 b 7 6 50 2
Wl DR 5 2B 0 ST A I PR AR L o L SO R e R S R 07 57 B 3 A R DR A A B S AR AP TR A L RO AR IR R
N 63. 6%, L VT T I, LB 2 AT I A0 e SR T (P<C0. 05) . TS B OB IR TR VA YT RN 89. 7%, HL I 4F I 3% A i
FH (P<C0. 05) s IRYT OB IRpE B il Ry 43. 400, 8518 MR O O w2 IR X IR ) EZ R 2 —,
P REJHE A D 2R S S AR AR B Y Y R T R R B T B RE 4R e A h OR

KRR WH DR 5 BB I S R IR 2R B A TR
FESES:R587.1 X EkFRIZES B

2008 A 42 [EHH BRI A 700 2 8 A s o FR A
JE R R R 9. 70 BRI E &y R AT
AR BRI TR a2 R X 2015 AR08 AT
o 27 VA 2 RS L o0 B % DO PR R R S R T R K
B17 33 15 B0 » Sy 1 R A7 A 1Y 7 47 1 vt 2 14t ) S A A

1 XWgEMAE

L1 % BB EREEMAAERN Ik X
BB 1 ~2 M7/ JEZE T 10 AN E
RN (=108 ), B4 & R /N BE AL EL 108 A&
R 5 R KISH GRID £, BEALAIIR 1 2 47 %
=18 % Hm=6 A~ H MR A IaA x4, i 11
880 A,

1.2 AFEF & SRAERJEA AR RS L=
A AH 45 B 1 7 1% R T R T AR R e T AT e o A A
AN o AP R AT T T R A, N A AR S AT
SERRAE A M AR R BRI A DL
PR Ry 32 O P R S Al T R S IR i B R L R R
2 FB1 LRI L S & 5 SR B M A 5 G Y0 8 A 6 45 25 1 1l
B (FPG) &S5 2 h 1B (2 hFPG) | IfiLJ 4 T 7K - (i
JARE EE TCH W = Fg TG & % B g & 11 HDL-C. i
W RENR R LDL-C) o OB I 2 >R FH 4 2685 4 4 A 1l 7
I 5 >R FH O B2 L £ 3 0 2 1l TCL TG 2R ¥ AR
fif§ o (5,90 2 HDL-C,LDL-C,
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1.3 #wrArog S MCOP E S E P IE S O Ch E
W R 95 7 36 46 B ) e s A R I R RE T B A
e B L I S H B VA R )

1.4 Fzdsa XHEAERES 0. 550 =K
W B A Y g — 85I B A SR AT A i B
WA L 0 N B B R AT Y I R L e S R SR 0
L PAL A TAERIZ 171 O, PR B

1.5 it ] Epidata 3. 1 4 B A Gl
FH SPSS 17.0 G2 3F 5 4 1k A7 5098 5 3853 Br , I R H
2010 4R IR X 26 75 N 113 2 4508 1F 17 B0 b Ak
i NI B e 7 T TN - S RS o P NI I £ 7 W T
A — S AR B A AR A R 0 B G R R 56
NS HE M A R A FEAR AR I A RS
N AR IS S5 S AR — B,

2 #R

2.1 — R BRI 11 366 AL A RN
95. 7% ; Horh A & im) 4 11 018 13, A R Ry 96. 9%,
BA R 11,16, FF 0 2H (18 ~34 %, 35~59 %
60~ %) A H 3.53:4.29:2.18, Lk i
(83.120) JIUHE (97. 120) .4 Hr 3¢ 4k (30. 4 %) il &
AR (28. 3% £,

2.2 WRAEBRE =185 NFERIREIRIE B E R
11.9% ., Hop . 18 ~ 34 ¥ 4 6.2%., 35 ~59 & A

EER AN SRR (1979 —) 20 VLIR R AU - Al AT 22 000 52 A 48 9 7y o A 4 2 o077 TAF
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11.3%,260 % 41 22. 8% s tnfb )5 » & 4E W 4 29 3
11.1%.13.8% ., 22.8% . B 13.2%. &K

10. 8%, 22 5 A Ge it 2 1 L (5 = 15. 066, P<C0. 01),
W1,

Rl 2015 AFHRURIX =18 5 AT L AF I 51 0 g 8 ¢

ERE) 73 T Lt At
A B RO ERECOD N RO BRECD B RO EREOD
18~ 116 0 0.0 63 0 0.0 179 0 0.
20~ 312 8 2.6 243 5 2.1 555 13 2.3
25~ 584 36 6.2 608 22 3.6 1192 58 4.9
30~ 968 100 10.3 998 74 7.4 1966 174 8.9
35~ 293 22 7.5 383 18 4.7 676 40 5.9
40~ 287 28 9.8 381 20 5.2 668 48 7.2
45~ 356 43 12.1 495 28 5.7 851 71 8.3
50~ 193 30 16. 2 682 81 11.9 1175 161 13.7
55~ 589 89 15.1 765 112 14. 6 1354 201 14.8
60~ 426 90 21.1 528 100 18.9 954 190 19.9
65~ 354 102 28. 8 375 66 17.6 729 168 23.0
70~ 170 42 24.7 195 61 31.3 365 103 28.2
75~ 155 32 20. 6 199 50 25. 1 354 82 23.2
&1t 5103 672 13.2 5915 637 10. 8 11 018 1309 11.9
2.5 BRRAEBRAEERESN HRMAERE  BR2
B sk 2 M A5 J B BRROD 2 (8 P1{a
B ~T70 % 4 x5 (14.3%) b fig a Ak 1
AL 6570 5 AL (14,590 LB K —
BHREmeEras; B T L tEOR =0.65); B % <3 90 15. 3
ST/ T T A IS R R O 5 W SO R A R 3>N5 iiz 12? 12.410 0. 006
Bifi 25 52 o A WO PR 38 A 328 T DR ) 3% 5 1 7 TR 0K A 50
o 4 - W e o e R AR 918 11.1
ARSI 5 R AN 6 A7 e o 6 0 e e i
Fim i EEE® TIERE S B ES S TIEW I I 18 20. 1
o, H Bl BMI 38 A 20 0 $12 v %) 8 35 A LB A ESEAGTE
o N e - . R 1 000 11.8
e TR 5 oo BT AAE 2 o il R ILE AT R 00 123 0537 0.464
R R TR R 1 I AR PR e 1 R R R T AR A N HoAT 4% 4t
HLAE % 5 LA 125 ¥ Bt 2 3 (P {390 05) . & ‘;fi”@] BT e 000
> oy YN 15 N
BRI ER LG FE L (P>0.05), W& 2, S S 5 T
Jc 790 9.0
2 OFEIRW B IR 0 BN R AT H 310 21.8 557.028  0.000
AR RBIE BREROD P Py ANHIE 209 26. 2
5 TR i s
] 672 13.2 . 491 .7
e 637 0 15.066 - 0.000 ;E ;(1)8 22 . 557.028 0.000
GRY D) - ’
18~ 248 6.2 BMI 4
35~ 538 11. 3 385.696 0.000 R NG 9 2.9
=60 0 28 E% 399 81 214. 957 0. 000
i@iﬁgm & 564 13. 6 Ut
: 55 4.4 N
HUE/ TR R 1131 12.3 485. 034 0.000 EEHJF 337 20.3
B/ e/ o 123 17. 4 i R Eb
AR EH 690 9.0
191.286 0.
W LR 801 15.7 bR 619 18.3 0-000
w /e 326 10.5 173.356  0.000 1 JIEL [
Kt 112 6.9 - 999 10,9
ARE L E 70 6.0 ‘u' ’ 45.412  0.000
T 2 51 = 310 16.5
95 sh 111 16.1 AV 0 2 E I A 1A i
i 55 N 51 116 6.2 & 1073 11.0
it 7155 2 & 157 7.5 2 236 18,9 66.434  0.000
gk /B AR Ak 638 18.0 263.320 0.000 e T T
o 1 L9 IEH(EJ IR 1L SE 1
R 115 13.1 @ 081 o 173.213  0.000
ZE N B HoAh 168 9.9 2= 625 17.8
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2.4 WRIARECBZ S AT LM AT RER IR
o LU B B TR R R T 2 R R AR A5 A logistic [ 0H 4)
o B A S IR B0 Sy 0 L TR L e A L Ik B H
AN A R IE B B PR SR S e I S

LNl 1R N E i R | NG (St o9 = = R
Je W PR A T ST i I R 35 ot L SO AR R v VR
bR S A 55 N B il T3 55 Bl A AR NS DR kA
B Sz AR R L ISR 3.

R 3 OBEOR 2 KR AR AT logistie /T

Qg B S.E. ol ! P14 OR 1 95%CI

e ED) 28. 032 0

=60 0.448 0.113 15. 780 0 1.565 1. 255 1. 953
5] -0.281 0. 081 11. 888 0.001 0.755 0. 644 0. 886
WS R AR B 11. 040 0. 051

2 s/ 5 & 0. 349 0.159 4. 840 0.028 1.418 1. 039 1. 936

B/ 0.515 0. 208 6.130 0.013 1. 673 1.113 2.515
AR B 15. 299 0. 032

B/ -0. 366 0.139 6.963 0. 008 0. 694 0.529 0. 910

K% -0.457 0.167 7. 466 0. 006 0. 633 0. 456 0. 879

£y 3 —0.474 0.191 6. 147 0.013 0.622 0.428 0. 905
R 27 25. 057 0

[ &: PN —-0.587 0. 150 15. 266 0 0. 556 0.414 0.746

1 1 55 5h & -0. 386 0.148 6. 827 0. 009 0. 680 0. 509 0. 908

ZEN B H Al - 0. 344 0. 140 6.016 0.014 0. 709 0.538 0. 933
HoST 4445 0.142 0. 064 4.914 0. 027 1. 153 1.017 1. 307
W5 R 95 5 % 1. 057 0. 080 175. 352 0 2. 878 2. 461 3.365
R I B 0. 806 0.071 129. 544 0 2. 239 1. 949 2.572
BMI /341 11. 924 0. 008

T 0. 779 0. 352 4.901 0. 027 2. 179 1. 093 4. 344

JIE JiE 0.975 0. 360 7.359 0. 007 2. 652 1.311 5.367
L L 8 0.114 0. 079 2. 059 0.151 1.121 0. 959 1. 310
e IR L i 0.175 0.078 5.122 0. 024 1. 192 1. 024 1. 387
e 3 = g 0. 405 0. 068 35. 239 0 1.499 1.312 1. 714
1% 25 %5 B i 2R 1 1ML RE 0. 375 0. 090 17. 276 0 1.454 1.219 1.735

2.5 MR IR By G T L AT

2.5.1 HIBER. BEFBEFEN 63.6%(832/1 309),
Horp B 57, 3% ot 70. 2% . ZE R AR FTE L
=23.426,P=0.000), B 4FH G0, 9 B FH A5 3R
FhiEr, 18 ~34 2 .35~59 & .60 & =4F 440 N
40.7%.61.0%.77. 1%, Z R A HIT ¥ B XL (=
98.517,P=0.000) ,

2.5.2 JRITH: DHBEBREIRITFEN 89. 7% (746/
832) . B 89.9% . &tk 89. 5% .. ERLFE I FE X
(3" =0.033, P=0.856), Fifi#& 4F & . 3697 %It
.18 ~34 % .35 ~59 % . =60 % F W4 500N
86.1%.87.200.92.6%, Z R A FHITFH L (' =
7.48,P=0.028),

2.5.3 WA CIRIT B E EH RN 43,400 (324/
746) Bk 42. 8%, Ltk 44. 0%, R LG EE XL
(' =0.113,P=0.736), 18~34 % 35~59 % ,=>60
S AE A LR R R4 B0 R 46. 096,46, 9% ,40. 2%, 24 5
Y25 X (5 =3.164,P=0. 206) ,

3 itig

AR VAR S5 BRI X =18 2 B A B R % R
WA 11 9%kt R R 11.09% . 5 T 2010 4E VL 75
BIELER (8. 500 AKX FAAEND 44. 68 J1
i, =18 B I BE IR s BB A4 4.3 JT Bl (=18 B4R
A4 I EE A 80 26 o i 7 B DR L A S ) 2 R X S
FR {3 114 2 B 22—, o7 i T 4% ) TAE . 55 bk
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W5 PR RO R 0 35 8 T o ME (2010 4RV 9548 A A 45
R B L 22 50K K LB AT I 38 K88 IR RO R
THE S 3K 5 2010 ARVLIRAE T JOCH At b X 45
BB B N AR X ) T

T R 2 — st 1 RN PR 4R DR RO EAE 51 AR Y
PRI PEBE NG . A< BERE B0 I R 43 A7 25 SR R WD, M 51 L 4R
U4 U BRIR A5 | SC AR R L IRD 2 R 5 EE A Ll R
N2 B BE PR 2 R s L I . BMI, A8
(WHR) ., TC.TG.HDL-C 58 %5 B4 %, logis-
tic [ 05 A 43 A7 S s < i AF 0 | (R L /I R OB D
O U =N S S =i
A1 Ve %% 5 I AR 1 ML R W DR e A AR A T B B AR
2 SO BE R R R R AR 3 Bl LLAh Y 55 B (iR
5 NG T3 55 B 3 VAN R R A IR R
o RO LR B B fa R R BN AT R A b
PRI K A= vk 25 T AR T 5 () S 2 B8 00 23 e i s T R
PR A AT B R 32 1 TR IR & o 5 R RN 3
BTG H B HLRE T B S T2 i 5 RO R e A
o 35 E Py HA s XSS RN — B RN
TG 20 R B W PR REOS 1) 52 i) 2 4 A 00 e 0 9 AR
M 6 AT R 23R, 4R s G RO RR T R AT R A (R
AR 7 2T T SO R R G 1 AR AR XU AT
Al AT B A WL 2 2 o 28] A 22 T R DG f R R, B 3R
PR i B 1 1 T T R A B ) AR T = AR R B AR
LLAN 57 3l 8 % B R K A= 7 A R E I AT RE R 5
TR 175 sh A5 5, TR H AT 9 25 S — 30

BMI 25 il B 14 2 15 PR v S50 19 1 f R 3 1
HAEpEA S, BMI il WC, WHR & A fk Fi i 350 1
g 1000 PR, T R SR R AR R R e R A
OB IR S R 22 A B A A Rl B s 9 I
HABEZEE S, AUFRFRY, dECHE 0908 R4S 45 L
BMI &, JE #BAE k48 r LA WC B, H 50 IR 19
FRAH O FN 48 i 24 & X8 BMI, WC>WHR!" | A&
PSS E N — g g FEOR ] AL BMI i
A TR, F B BMI 508 FROpS G n %5 U1, 4 tk,
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A 22.62+0.28 68.79+1.09 50.95+3.25 676. 854842, 20 0. 05240. 004 0. 00 0.484+0.77
B 22.737+0.50 87.9845.75 44.3847. 64 254.53+102.09 0. 04540. 009 0. 00 1.564+1. 70
C 25.73740.39 87.40+1.06 42.50+2. 65 271.30+66. 09 0.04340.002 0.33%£0.17 0.53+0. 82
D 20.924+4. 22 60.56+15. 36 47.3144. 30 261.40+292. 83 0.06440.012 1.7243.92 1.2741.97
E 26.2040. 10 62.10+0. 21 53.30+2.50 499.50+274. 98 0.04340. 003 0. 00 4.7946.15
F 22.1840. 89 60. 42+ 2. 46 43.9745.55 531.534348. 34 0.0564+0.012 0. 00 1.374+1.50
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R4 7RI ENHN RS IES AR ()]
e EhCC) AXTIBE (%) B [dBCA) ] B R E (0 TR (7O — 4% bk (mg/m?®) 25 AT B (cfu/cm?)
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G 21(87.50) 0(0.00) 0€0.00) 21(87.50) 24.(100. 00) 24.(100. 00) 24(100. 00)
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L], 358 580 BE 2%, 2010,25(10) 1 641,

[2] GBZ/T160.10—2004, T A3 25 5 A #4 B0 e 5 & Hfb & 4
[S].

[3] GBZ37—2002, Bl 48 4% o 2 12 Wids iz [ S .

[4] GBZ2.1—2007, TAE A F A 2 Bl 3% il BR(E [ S].

(5] BEJ L. 29N T 2 38 b i A 7= Aol TN I Y 98 5 25 2R 0 A 0. 70
TR EE 2 . 2007 ,18(3) : 50.

(6] JAIRIC, Tk SCAR. B/ E s i T 238 45 T A 32 Ml K OF 9 4 K
B DR 2 43 AT L), VI35 BB R 4, 2010, 21(1) .45,
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BT T80 L By 1k I FE 3 R B A AN )T AE 54064724
J7 TS T W] BB 5 SR IR A AT B0 14 O XAl B A ll
LA TR TAEK P i st T By S ]
W/ o AR T S Tl B T ROR A R A
Aol S 25 45 WU T - O S 9 A T Aol R
I 1 T R 3R A T 8 it A0 A (A A

1 &7 E

L1 s BRI 2T SAL Tl e 9 5 9L 7 KR
RUAR T Al A W 58 % 42, Horh SRR o0 B Aol L B
Wil 4% 3 Z . A Al 15K

1.2 AEZ %l Pl AR JE A 48 4l FEAN
B WA T TRT (2013 4R ) . UG (2014 48 ) B 5%
Xt G A 14 A M 3 J9r BRI i s T DR 3R R 4 A T A
AP it B2 W g bt 7 2R A7 W0l i B ARG % )
R TR A 10 265 R HE b (g R R T DT A R £ R A
AN B 7 W T AEJEAT AT . AR e CCHE b fgke B M
PRI ) - P R fk BRE A 6 A T A i R
PR AT H B % A, B R B AR AR ES
Ak & MAC: 2 mg/m’; i & H bk & ¥ PC
TWA:2 mg/m’,

2 H#R

2.1 BLmEaFREAZARN TGS 55 R
RS A 52 451 A B A% R 2R 100. 0% 5 iR AL
RGP KD A 32 A4S 98 AN, B s F 4 i R 96.9%
99. 0%, 2 F G2 7 L (5 =0. 705, P>0. 05) .
2.2 BUAFRLEREFEL T HATE M F
LR B AR bR 22 e S TR e 2 i LG (S
Wk 0.03.,0.13,0. 01, P fH3¥>0.05), W& 1,

R 1T HUHTE W 0 C AT (e B 1 45 20

R 2T HATE B AREEAT O A FIR AR R (O

I0LH S PRI WS

N SENCANPN SERCINPN ST

T Wi Ay 1427 13.4 1413 0.9 1196 25.0
+ s 1442 13.4 1427 0.7 1225 24.9

2.3 RLTAiRfeied T HETE R RE— K
Al T A= JRARURT B R [ 45 3 A 2 6 HIY R k47 1)
A 3 R0 A 0 A ) 851 fy, F BRIt
(] S A7 280 A 1) 2 920 43 » 28 T TR $& fih #) ML
FLVRAL Y R PO T A ML L IR
It A R 8 SR O A v T WA, 22 R A SR E X
(% 4% 9} 160.3.,188.0,91.7,176.5, P ff ¥ <
0.01). L% 2.

. Hz il R B LiEPSTN IE=PE=
20 51 NE 3 v i g o
A f5 FEEE AL R Y&y
THias 851 56. 52 74. 85 78. 85 82. 14
THiE 920 83.91 97.17 94. 24 99. 89
3 it

AR H T A ] e R ) SRR A ST A 7 S A
B 7= T A AR N e it HUAL . B sh 1k %5 A Ak
JE s AR PRI E A AT e BRI S A TORE R4 Ak
SRV o Al Bl T A 4 B R R e . AR
T B AR 3 B BRI 5 1 3 PR 3R B R A
bR T AT 28 % 5T %5 X (P=>0. 05) ; il #
SIS N i e Y e e NS NER R A NN
SHGE it X (P>>0.05) . 1 T80 A B £t B 52
M) 2 — A~ ST 2 ) ot e 7 4 B S X v R R A
) it R A B0 8 A R DA K U IR B O 2%, R I R B
fat R

ARRIHAE R L7 F A A B A T AEAR R R
AL A TR T AR A B R A G 5 L I T AR R
BLIGT o AR R] B 357 38 AF E i< A7 %0 PR U PN 25 i 1) 3
A 5 T, R R A vk A L A% A A B R
e ALY 0 AR N 2ORR N A R
DS WA EOE DA R R AN S, S T T
T J5 5 42 1) R oS e N e AL ) £
PEHNGE R | S T AR o A k0 168 38 N S f iR
KBt it M b R A KIEHE &, T Ui e 2 538 A
SiitegE L (P ¥<<0.01),

XAl T S AR Al L 57 sh L B PR 2
F— B TAE 75 75 22 DUAE M6 77 7 BRI, T3 A4z A A s
(581 ) | NG | A N e N1 B2 T [ =
95 5 A FRAR YR B T 7 R 1 & A

&% ik
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&5 843 L) ). VLI W5 12 2% . 2014, 25(6) 6.
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(7] ZBFIBE. 2l 52 900 T Al Bl s e 5 R 2 4 B (D ). Y195 BBy
[E2%,2013,24(1) :63.

KR EHE.2016—02—24 #Rig. AL



VLIRTPTBE 2~ 2016 4F 9 A4S 27 %45 5 ] Jiangsu J Prev Med, September, 2016, Vol. 27,No. 5 e 611 -

« DK 5 LRI -

CRINE N e i - PNy

AR AR HEA AR, TR
1. ST BT TR BTAB IS H b0 440 2120042, T A KFEF 440 212003

ME: AN THETTRFAECREARKT M EZ e, ik EPITTT R RERMILERE 24 2 K%E4EME
W SR G RO IR WA F 3 2 3 dCAL & — A KO 19 238 W CLFR oK OB BB 48D R Ve T W e 1 vk (B
SR 7 A4S0 W 5 Jie £ A o v B OR B i AR I A DR A L U A T AR 2 U (FAO/WHO) £ S s i Bk & % K& & (JEC-
FAD 75 00 R 5 43 5 T i 32 4% A (PTWDE (Spg/kg BW) AT R AR P MR EA IS A, SR WA k¥
AR BRI EAE R 1. 68 pg/d. PR REG K AR 0.031 7 ng/kg BW, 3 5 I & Ky A# R 0.22 pg/kg
BW.EALT PTWI, &it R AE A BRIE R BRI A &R BT PTWL A T %42 KF,

KW KP4 R ELREEHAR
FE S ES RIS X k#RiRED . B

UTAFR B A P G R TS Y i R A
HEFSE AR B AR TR L SR (H) 2% A
REEBEANESBITRZ — B EEE+ o8
F . EERIONM AR RGN F AR s s R R S
B L BT A6 /0N L W g B A L JRCNE R A RO RE AR L
i S N Nt N S 3 DS R e e 7
NTEA AR PR 3 AR 9 R 28 % L H 0 T R 28N
FERUL RIS R RIEANR R R, &/
ity FP R BTG e ORI T A MUK A 25 B9 LR 22 4
HU) 5 oR Tl B oK i LA HERL R M R 28T B
— HYOR TG Y XE LIS bR - HL 2 e AR W RN # AR
PEA AR R 5 B 280 A I ) ) AR R A4 R B i 2 1
A G WA EESE - BATAR I A fE B P . B X
T 3R o A R R AR+ B 0 e 2 P B 4 s oK
(05 B SR AR IR AT 2RI

1 M&575%

L1 s % HBUHVLH R EER AR K2EAE 24 A
PENTFFEXT G2 . F 5 5 52 00 9 A o - B IR 2 B
AR 5 5 A5 12 o R 00 R R AR . R A 0 1E) i
% U 2R H OB kA S 18, LASRAG R 0T fiE nl & L B0
I Ay A B

1.2 Zrkx BEHBR R REF R ZEL 3 d(F
— AN JE A 1 AT R AR TROK L HORE K RV F
B IR G H IR IRA R E M — 5
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EEF N WARA983 ) L RN BB, FENFEHERS A

XEHE:1006—9070(2016)05—0611—02

UL FE AL AR OB R B L T R R R
[Fi) B 1000 5 ) e X 2 B e AR SR AR S A AT iR AT
SEAT R B 5T, R R TR Uk O 1% B (GB/T
5009. 17-2003) %} [ B A oo O B9 & & AT A I
B B AT PR . R I Y JR R R OR
SERMESHAN LN HLRE RN EY RS A5 E
REFEAREE RNV HEA R, RVKA ERE
AU/ R P A H 4L (FAO/ WHO) £ 5 3 I # BE &
BRBELSHEAE W& G PR 08 & B8 R r A&
(PTWD{H (5 ng/kg BW) My K274 1 & R 8 A
W2 APk,

1.3 ME5%4& DMA-80 KM %X (&K F
MILESTONE 2w, e £ 9 FE i £ s AG245 43 4 K
R — LR 22 5 5 B AL g 3E A v 2 B
A BRAFD s RARUEY (1 000pg/mL) ([ R}
SERESEBE) 5 TS e B DL [ [ 5 R 2 G A o (B
(40 7) pg/kgl. DMA-80 A &% 45 fF: T 8 iR B
300°C, T M i) 8] 60 s; 4 ff i B 850 C . 43 f B [A]
180 s; Ff ML AT [H] 60 s; 7R 55 # g B[] 12 s5 90 5% B
)30 s,

L4 JREE4H AR, XA Rt T i
FA) IR A5 A 28 RN AC I I 38 PR IR T SR A AR L R AR SR
PE . BTHERE dh X5 i DL A o b o ) 5 3% 2 0 2 IR
W E H 2 0 o~ 40.0 pg/kg F1039.8 pg/kg, HIMH A
39. 9pg/ kg AEBRMEM (A0E D g/ kg JEFEIH .

BATAE,
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2 BR

2.1 —fEL 24 BRI REFER N FA,
A 11 AL LA 13 AL AR 17~23 % ,BMI Jy 15. 92
~24.49, WEMEZ AR S H O EYIHE R E N
1139.4 g, BHARK1277.3 g, LcH N 1018.5 g, R/
HEit 5 L (1=4.452,P<<0.05), W# 1, HHA
BIKBARN 1.5 L,

F1 BEILHERYZEEEANEYIHE TR (D
P i) BA(=11) ZH(n=13) BB (n=24)
%1 H 1218.4+169.6  963.84282.2  1120.9+249.9
2 H 1345.9+230.0 1024.94331.0 1172.0+326.9
$3H 1267.54197.0 1066.94£207.6  1125.2+239.2
Ty 1277.3+64.3 1018.5+51.8 1139.4+28.3

2.2 BRERBANE KRE¥EAFAWEGHEERE
A 1.68 pg, Hp BN 1.83 pg. WA N
1.55 pg. ZF 4t E L (1 =1.638, P>0.05),
W3 2,

&2 LIRS A B H AR AR (ue)

o] B =11 L (n=13) BAEE(n=24)
H1H 1.7340. 49 1.684-0. 59 1.7140. 53
2 H 2.14+0. 86 1.5440. 95 1.8240. 93
#3H 1. 6340. 40 1.424+0.50 1.5240. 46
ST 1.8340. 27 1.554-0. 13 1.6840. 15

2.3 ETEBRMBREZEAKF HHRBARE.S
ANBER 0.031 7 ug/kg BW, 5 45 0.031 6 pg/kg
BW.Z 4 0.031 8 pg/kg BW, 2R LG5 E X
(t=0.019,P>>0.05), W3 3, #HEFIZNMER:F K%
AHEL S 0.22 pg/kg BWL B 404 0.22 pg/kg
BW., A0 0. 22 pg/kg BW,

R 3 OB R4 HREA R (ug/kg BW)

i ] BAEM=11) & (n=13) BARE(=24)
H1H 0.030 1 0.035 6 0.032 9
%2 H 0.037 2 0.031 2 0.034 2
%3 H 0.027 5 0.028 7 0.028 1

-1y 0.0316 0.0318 0.0317

RIS 1

ABIE TR Ry Wi O B i O L T A
JE T B AR 0 TR R A A% BR T X W R o 1 B
M » B 552 DAy T M S e 30 3 ) 48 A 4% o R B
PR O » 35 T BF 584 E 0 N S B0 8 2 IR R A
T AR E” . FIZ T IR SR R R B AR A B
o ARMETT R R AW IE . AL R AR B AR | T i
A AR R AE ARG R AR X [ E L ARBETE L 24 44

AN RS S S M T 89 1 BE i L B 5 T A5 1R
REEN FEEAE v LA Z K 3 0 222 R G B R OoR$%
N S

AR R GZR A H R REAEN
1. 68 pg, B ARG OREEA &N 0.22 pg/kg BW, h
PTWI ) 4. 4%, ZEA 4 555 4K 2000 4F b [ S0 RE
OSSR PP B AR B R B b SR A I
APk R B A K IXOR 4 B AT 5T 4 R R R B
A PTWI H 4 HO 4358 8,86 1ng/d(19.7%) .
4.69 pg/d (10.4%).7.01 pg/d (15.6%) .6. 88 pg/d
(15.3%) M1 6. 86 pg/d (15.2%) A i PTWI, A
S E AR R R OREBEA R L &M, 1990
AR R 1992 AR 1 R RE B S P B AR B TR
KA 53 10. 3 pg/d F5. 2 pg/d, AIX 10 4k
B ARG L RT LUE o B B4R B R B OR A
A TR S50, b 85 R LR B
Ty R R T R AT T B R A KBS s
I FAO/WHO #:# 19 ADI/PTWI {H3F#h T & B g
TR B A (14 BREXURS: ¢ B 4% 4 % 20 %o oK 1Y) T 2 4 A
HILT ADICE H R A .43 pg) o ASTFFEFE S
SRAERTE] R 2014 48 10 1 16—18 H . i% ke 24 ¥ g
THERBARN 1. 68 pg/d. BALT 1990 4.1992 4F
Fe 2000 A E AR T O B SOk AR, U]
ARPFFEGRAT G TR R AR T B G,
H AT PTWI R 2 AR 8 A 19 18] 15 £ 0Kk 19 B i
FEZ RN,

5% 30k

[1] MOON HB, KIM SJ, PARK H, et al. Exposure assessment for
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2005 to 2008[J]. ] Environ Monit,2011,13(9) ;:2400.
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Vi 45 £ B 2 0 PR R 1423 700 IR 3B

fT4) 8, & 4,3k pE &
TR EENTAERRBAG 4 P, %0 213200

FEBE E A RS R bR Y 6 4 R 0 S bR AT B S R IR IR A T XTIV R R AR T AT
L NI . ik R PCRIEY I 7 bR PO IR B (Nue) 2 K Jr Bk B vk R 47 28 5 R I EE 42 05 91 - 2R 6 W

B (rep-PCRYXT 9 ¥k 43 B MR 4797 38 B 9k » 3 A SPSS 19. 0 Xt HAE 8C RS 4T B0 A @RIk E . &R

9 MmO

HER B P B R 2R rep-PCR Y4 R 522 3 Pl 2L 2 B0 6~9 25, 978 ™ W RV 200~1 500 bp; I SPSS B4 47 2R 26 20 #r

TR 3 FhZE A, o rep-T &Y 7 # (rep-11 B 6 #k .rep-12 B 1 #F) crep-T1 B rep-TIT B &% 1 £f ., g

A R [ B 3 A

S OWABRER NP rep 1 By ERCRER . 477 HKAETABRPE L XS RRG A —E N E 2R .
KGR T R A B T (O A BRI 5 A 9 - 5 R SR 5 [ IR A3

FEDES:RI55.5 X HkHRIRAS B

UCARSK YR R IR B A T R AR
DA FPEI A KA X N RO AR A B B T — R A
AR 51 44t 23 58 ZU G T - 8 bl 24 42 A AR AR fi
KM R Z —, W OHERE ZAET
FIAR B 23 0 K IR AR B RSl Wy 1) HE 4 b 2
Rzt s R O B XU W R Hh R A
Je 7 R B R R 5 R 2 A 2 3 T AR 1 A S A D
W N T AR UR B A AR 77 ) 4 o 0 A BRI
A5 T 6 B0+ X2 T BT 2 77 9 2 Y& VR B A v ARG
P19 B B €00 0 4 R 2 A 8 R () U R A 20 T A
AT B 2 A AT RURS A BORE 25 R4l i

1 #R5FEE

L1 M W APFR T 9 bR bR 4103 X
T3 b RS ] ¥ R B TR B A s bR . AR
B R - 4 B 00 3 2 BR 8 (ATCC6538 , IT. 95 44 5 95 T Bl
FEGI PR o R - 40 B R R 20 DNA £ B0 ) &
(B0 . 2X Taqg PCR Master Mix(RAR A4 Ll 4%
ANED . . VERITI 96 WELL PCR 4 (2 [E ABI
/A FD) s STANDARD POWER PACK P25T Hi k¥ .
COMPACT M 7K ¥ Hy, UKk Al (78 [ HE 42 28 7)), JS-780
B AR RS8R A FD

1.2 F#*

L2, 1 PHBRYEE : PCR Wk I 4 B €5 5 45 BR 7 T $4
%R i (Nuc) « AR 4 SCHRS R FH 40 B 3 1 41 DNA §2
I ) & GRG0 AR B BRI 9 Mk 43 B3 B 14 40 18 4 DNA
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BB MBI 1977 ) B EER BRI, ERAF RN TAE.
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YE RN EATY 1 . b R HES I 50 50 5 R - Nuce-F
(5-TTACATAAAGAACCTGCGACATT-3"),Nuc-
R (5-TACGCTAAGCCACGTCCAT-3"), HW =¥
254 bp, B Z (25 pl) :2X Taq Mix 12.5 pL,
BTG4 1 pl, B 1 pL, BL Rnase Free
ddH,O #M % 25 pL. P HAEF H:94C 5 min; 94C
1 min,55C 1 min,72°C 1 min, 30 ¥ ;7 C 7 min;
LCRAEY B . [FEF B 2 (Bik °F Rnase Free
ddH, O) | FHZ (BHR A 4 18 64 8 45 Bk 7 ATCC6538 #
HER Bk DNA),

12,2 [RIVEYE S BT AR SCHR S, LR 7 51-R A
it 55 S W (rep-PCR) X 9 Ak 4 B 0, 5] % BK 71 3 125 bk i
TP B, BB W K. rep (57 -GCTCAAAA-
CAACGACACC-3")" Fl eric-11 (5 -AAGTAAGT-
GACTGGGGTGAGCG-3 O, Jx W 1k & % K
50 pl:2X Taq Mix 25 pL, 514 5 pL AL 5 ul, DA
Rnase Free ddH, O #M % 50 pL. 519 rep P18 5
£%.95C 3 min;94C 1 min,45C 1 min,72°C 2 min,
35 7372 C 5 mins4 CORAFY R ™. (T eric-
I 1 &44.94°C 5 min;94C 1 min,35C 1 min,72°C
2 min, 40 fE¥ ;72°C 10 min;d CARAEY B2 Wy, [AI L)
Rnase Free ddH, O MR HZ . A5 MAE T
A TR CRT) et A PR Wl G s R R 45 R 34 LA
1.5 Y0 S5UIE W 8 I L VK AL PCR 97318 1 B

1.3 it R SPSS 19. 0 #fhxf rep-PCR 4§
SR ST RIS B o A AR A
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2.1 wr#i BB (Nuc) PCR ¥l 45 2 9 MR BB
PCR ¥4, 3 2B — P4 2547 . 19 5 4 0 (0 45 2 BR 1A
(ATCC6538) H I F: A A Bt & 254 bp —30, WK 1.

bp

1500

¥ :M &y Marker.1~9 A& ¥k, FHZ : Rnase Free ddH 0,
BHZ: .« 4 9% O A BR B (ATCC6538)
B 1 95 E M PCR Y Nuc &K - B 1k /]

2.2 repPCR ¥ A FARRBRESM £ rep-PCR
PHG 9 bR v R A9 BK TE Y DNA 5 80 &35 Al W 6~9
A PR/ 200~1 500 bp, WL 2, A7 BYAT 43y 3
AL RS BR A rep- T B 7 Bk (rep-T; #L 6 # . rep-L,
AL 1 AR rep-T1 B rep-TIT U4 1 #EL ULIE 3,

9 BB M

1500

1 000 1000
900 s 900
800 300

700 w700

600 _— e - 600
50— —00

400 —_ 100

300

¥ :M:DNA Marker;1~9. &% ; B2 : Rnase-free ddH, 0,
2 9 BRG B A ATER AN rep-PCR ¥ 14 45

Wbk S

rep—I;
rep-I
rep—I;

rep—I;

rep—I;

rep-I

rep—I,

rep—II

= 01— O N 0w O

rep-1II

39 B (0 A BR R 2 M AR A

O3 FHE W) 25 BRI A WY K R RN 58 3 4 A0 TR IR
FE P TR B BT T B 38 O A Y R R 2% A8, AT LA
S3 T TR PR 22 ] DNA B 805 5 [R] 98 14 X6 41 5 F L s [
MRS R AT JmsE ™ . B arw 3 W o &
175 vk A G R ik vh 3 € i i Uk (PFGED L 2431
R 438 (MLST) PL K #5277 41 rep-PCR 43 #1455,
PFGE Hil MLST 43 5 i8R ¢ 55 PR 4 o 43 B o AL X
S SRR B R . rep-PCR 3 B2 LA SE K 20 DNA
AR AT OF AR S Uk S ) 2 R AT o B
Bl [R] R P A B A TR PR S AT N B B A g A
WA WG AR BRIz N .

Nuc HE P by 4 8 605 %5 2K 0 FE A 10 35 ) I+ 3
P78 e B R sE . B AS BIE 5 2 ) Nuce 56 AR
DU R PR HEAT 550 . AWFR L PCR 973 Nue B A
Be R 9 MR BRI N & B A A 3K TR 5 L rep-PCR
P HL K (B3 22 R AT R 40 3 A AT HE rep T AL 7
K Crep-1, B 6 kf,rep-1, B 1 ) .rep-11 B rep-111 %l
# 1Bk, Ho,rep-T B Sh 32 B0 v B B bR, 76 9% b B AS
(] b U ) 7% 2 g SN S b i I = e KB S TR KR
rOBR . AT UL IR AR O B S A A T B T A AE
DA ek i A 39 B AN RS LS 0 A R A T G
HYPGE o [RIE S 20 0 R A E0 AN ) S AL 1) 45 o £
I BRA RN T 2 A e AR IR . BROAR LR R
AR, H R B 7 5 DR AE B ) ) 28 4 | DR AE IR B Y A
b, Al RE & P EA W AR A BRI R 2 .ok E
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