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[Abstract] Objective To investigate the clinical application value of Coxsackie virus nucleic acid detection in
the patients with hand-foot-mouth disease(HFMD). Methods The real-time fluorescent PCR technology was adopt-
ed,with a highly conserved region of EV71/CA16 genomic coding regionas the target area, the specific primers and
fluorescent probes were set, EV71 RNA/CA16 RNA was detected by the one-step method of RT-PCR amplification.
Results In 428 patients samples, 136 cases were EV71-RNA positive, 6 cases were CA16-RNA positive,including 1
case of EV71-RNA positive in throat swabs and anal swabs and CA16-RNA positive in throat swab. And there were
40 cases (80 specimens) of EV71-RNA positive in swabs and anal swabs,46 cases of single EV71-RNA positive in a-
nal swab,10 cases of single EV71-RNA positive in throat swabs. In 6 cases of CA16-RNA positive specimens,4 cases
were positive in anal swab,two cases were positive in throat swab. Conclusion The Coxsackie nucleic acid testing in
HFMD patients has an important guiding significance for judging the severe patients and their prognosis and has an
important reference value for guiding clinic to formulate the treatment plan.

[Key words] foot and mouth disease; coxsackie virus; nucleic acid detection; gene

%- L]

U JLAR SR - EARTH A2 1O 19 8 R AT A B B AF LI
e JF B E 2 MO 2 HT E AR L 3 S0 L Yl 1Y T 2SO . B
P AR IR . RO Y T i R B T R S SR L B
AW B BAE SR ARG T TR O &R E
WA R R R B 2 HH AT A B AT LA PR
I 2 A WA B Y BB P R A TR R e 2 A i
o B SR TR A — P LA Y TR R O B P UL EVTL
BIAN CAL6 Bl £ W, 2 LIS 4L K B e - BiE P 1) K
JE& .10~ 18 2 14 JL B S Gt R AR 2R s J8 LS B, R 2 MO A S0
REARBAE DU AN H T 2 R B 45 AT AL 1 B B 2
FBRFAE  F 43 LA O K B ORI U Sk
SEREAR D BB T I S A O UL L TG TR il I L B i
KM SE B P R RE N )P BE RO A B R T A e
e A T ME— — KR A = A YR E B, — B RA T T

x  EETE . TR AR X AT @ &2 RFLE(Z22010483)

SRR E FIRYT BERE . N TR 2012 S5V BE AR R WY e T
T A% G i S I A B AT 0 RE A% IR A T 14 4 R A DR N T B
Ao U AR DG A Bl AR E QR

1 #ER5HZE

L1 — %R UE 2012 FAEA BT Be it yr iy 214 f - 2
F15 8 LR 7 AL 73531 428 bR A B A7 R B AR I A L
FERAPMHR 08 PHER 1 ZESAH . BHEL T LMk,
ARG R ITE 4~8 H . Y BILAHUR JLE N £ H
WHFEILTE I )5 e

1.2 #me il oy A S 95t 38 & B 4% &2 i (PCR) 4%
ARLLLEVTL/CALG HE PR 20 4 it IX 49 1 B ff ST X 0 30 X 8, 3%
FE R E ST K 9 G R B Gl i — 2Pk 1 4 3t PCR 3 1 X
EV71 RNA/CA16 RNA #7740,

1.2.1 FpARE (DM FRA CRERE LN 3 d AAYH

EERB N FilF & AR, FEHIN, TENFIHREEGEMI. & EWAEF,E-mail:suguoshengv@sina. com,



BB EF LK 201569 A% 1264 183

Lab Med Clin, September 2015, Vol. 12,No. 18 *« 2689 -

P HEA I U RAEAR 2 38 B2 1 7 4 PR 5 B 7 A0 s Bk
PARERAL o B 38 B fih B 5 B 5 AR AR B A S 3~5 mL R A7
W CHEFF R B A PR K HE T2 0 4E 780 MR AR b fE SR IR
To s Ab 47 T AR A, 8 5 i 0T L DA T4 . (D AL T4
A REBERK 7T d NI FREA, RAE Ty R T,
DB AT RBREZDRZEN 1 BHA, SBH 5%
Fit %) 9t 92 ] 1L 1) Bz R SR ATOH B AR 5 TV 73 B 0 92 DR T AR
25 BETUE P W, TVHC AR T N2 3~5 mL fRAE I (HE+F
R B A TR K HEFF A AE 5080 1 SRR b, 7 5 3 T A A
W AR 2 AT L e B AT S B . (D AR AR IETNIE 3% FR A Al 57 R
FF M w] R T —40 CREM R 4 A . KR
BT —70 C, RAZBRERBRA 0 Cikde.
1.2.2 FEALT K RNA 2 (DR FHEARIIRG 1
min, B 100 pLCRRIAE AR R 100 oL B35 b T A A 3 4R K
HEOHET 1.5 mL KEEO0% A 200 pL Trizol K5 K&
100 pL S5, ARG AR IR Y 20 s JE# E 3 min, R)5
12 000 r/min B> 2 min, (2)/NOEETLE FEREGEERN
A fih R 2R ED VR B KA 1.5 mL BSO8R G
A 10 pL RNA 20 ACTE 318 2 J5 WO, 5 4R 4% 7800
J#%),8 000 r/minE 0> 1 min J5 /N FEREFTABRME. OIMA
B CARIAT AT K 2B 400 pL, 4R IR AT .8 000 r/
min B0 1 min, AT GEAE IR 25 BR T4 GRE S fish B 0 8 ORD
() 42 A5 T TE 1Y 5 00 45 43 7 T XUAE T XU 15 miin (4, ] {ff 1)
T m#Ags T 60 °C T4 5 min, F B IEFEAZ XI55 . 48
JGmA 30 uL. DEPC H, O, B 4T85 8 Ui i . 14 3 1 4 fY &
WO AT BB TR AT T 70 TR
1.2.3 EEFH PCR YOUE ERNE LKA S 2153 0
DI 06 2o 72 v RS o 0k B0 S B 55 BT AR M 1 5 5 R KA 5
RNA $2ICS B 8 vk 45 AR 5 IR I / 1 2% B 3 3 20+l AC4L
0 5 3k 70 1 AT 2 5 4 A O LN 5B e R R RNA 21
WA DFIES RS, RNA 420K B %A R4S 5 il
Fs WSk cDNA J5, %5 5 E 3T~ — 2l 50, S NE B
LW EXKW EP & R T —20 CRe il o0 58 52 5 A A &0
WEE 1000 mg/L i fil 2 25 1M 3 AR SR 10 AT T 54T
M7 30 min DA |,
1.3 Zib2#hb 3 SR SPSSI7. 0 R4 3K 14 347 S i 4
BT ECA AL SR T AT BEAT 40 A7 o 3 B AL SR T ¢ R I AT
O3HT L Ths R B P<<0.05 F#RERBEALITHE XL,
2 & ®

16 428 {5 i F b5 A, EVZ1-RNA FH ¥ 136 . CAl6-
RNA B 6 f3, Hor A 1482 B2 EVZI-RNA W4 5 i i
T M2 CAL6-RNA MR F B Wi 40 $1 (80 {345
A) B FH EVII-RNA M4 F M AL F ¥ BHPE, 46 i EV71-
RNA g T4 7 B, 10 iy EV71I-RNA 8l i 38 5 B 4k,
16 6 iy CA16-RNA FAEE FH A i, 4 W ILR M. 2
HREF . 7E 214 HIERFE DA 6 F B TN ™ E R A
ICU #ATIRYT . A 3 fl & EV7I-RNA W4 7 F L 7 24 B
PEFA 1 G445 T CAI6-RNA MR T-FHE., M3 fimEm T
5 NTICU JG 1% 4k 82N T, BEI6 TCRURE , AR 26 1 R Fp A
EV71-RNA P 8 3295 1% 47 RO s
3 it it

E AT B 25 0 7 5 | A B T A2 0 o — A KRS 5 =i A% 0
AR 2 ) it 22 DA AR 4% de 5 3 VIR 1R R AR 0T AT )

ZIWRAMT R D RBIR@REAE &) KR B ki =
P, YR AR Hb X TR 1 Y By 4 TR A R ) W L 4% i
B BRY S BT . 7E DAE 2 56 R Bl 4 4 il 1) Atk 1L i — 25
52 T 45 WG FERE I, SR AR IR 52 R AZ Y IR T 1 R,
)R i BRI A o AR R B B AR R L U0 il A 3 L U 5 2
PR KR s XN B S LA 8 L R A R R
B LAE, B AT BB R T Do I 4 45 % B B s i T 2 R Y B
T0E BCLAE B P 15 % 7 4% 38 45 1 0 LB KA 5 T i
A SRHIE LAE SR AR R B 45 05

] 5% A7 9 1 A O — R BRI I B /N RNA 9 8, H AL K
K74 kb BEFERT (GO MU R AN 47% . Bl B AR SF 1
DI, E S g ag X, 5 AL A g S 1 NN TR
H B Vpg(2 7X10°) , HAEH] 555 RNA By G i E: K Y 4
BWAT K3 AT polyA . 4B IX 4 B 1 5 45 M 8 A
VP1~VP4 5 CoxV.EV71 —k¢, VP1, VP2 f1 VP3 4 2 & 1F
TR AT R, B A TR A 5 VP4 L F AR 5% P9 9
% VPl —H 5% k4 & )5, VP4 Bl gl R 7o A Bl L 0 %5 2
HAMZEAS, SRR EAFZEERXMEZE C KX,
A % B3 9 5 AE S AR W B =1 L R G TS R R LS A AR AE
T B R B8 T O SOAE b 1% 15 5 0 35 L B AR O R R A
50 CLA L, 784 CTFAFEME 1L L ifE—20 CF Al KPR
T2 NI 70 HUIRBE R il K AR I8 . % A 0 T A AE T
M2 BRI AR, RENRA LY LY K
Yo, BB B RS Y A AN IR L A T RE R T, BT
B L)y LB TR TR BT I, 2 R TR AL B2 L B AP RE 0 22 9 SRR B A
AL T

ARWFFEGE R IR, T 119 8 AR 5% 43 B A R A ) 45
RIFEFR EVTI-RNA JR G F 85 5, M CAL6-RNA e F 85
% BT & B A, CAI6-RNA By iy ™ & BT,
ARME A7 e va - A7 18 9 1 | JF RO WL e sE. 3 oh
EV71-RNA M+ F1 AL 4K 7 [ B BH P 09 282 05 1 th 4 o
—FR A B L BB SR fE R e . AT L,
RIBEF R R R ABEJa B HEAT A 5% A B A R A . T
i % R 1Y 22 25 MRN8 S B T R I RA

gi BTk TR DU AR AT B A R A IR IR R B R
TR R T S, 0 T SR S 0 A 1412 W X I S R
HBRGR AR ITRT FEAEENSHME. HEME
N

& ik

(1] W8, T 3CH . 3 DA, %, 520 #IX 2010 4F i B 45 5
AL 16 B VP KFF 0w K& R G Hrl)]. e
TR 22 75,2013, 34(5) ; 539-540.

(2] MEE, TE =, &, 5. Wbg T3 59 5= 45w
AL 6 BT R LU AT A AR 5 I R R S A L.
PR WA, 2013,28(12) :981-983.

[3] whalde VLR, B0, 55, B 71 BRI 5% A
B AL6 B4y B bR VPL L HRRAE /3 BT [T ). 7R B K242
2 BE 2 M, 2013,32(2) :173-179.

(4] R, e BRiE e . 5. 2013 4F 7 2 i X ] 5% 27 95
A6 AT O B 3k BB Ry AiE [T . V8 %8 22 8 K 2 2= it . B 2
Jif »2014,35(4) :486-489.

(5] WH.sHE.2ZHE,%. BT 2001CF 5 2693 7))



BB EF LK 201569 A% 1264 183

Lab Med Clin, September 2015, Vol. 12,No. 18

+ 2693 -

6 B BT R MICs T 5 32 3 pHAE R #0H. d1 T pH
EFEAR ST MIC [ 2 53 . T 25 R BB B 2 38 . 76/
PEFRIE L B A A0 N T 2 R . H T B A4 L PIL R A 1E
Btk pH {H A T RIF N BRI RS 1 Rk . TR M.
RIFNBERTL ALY AT 5 EEELARS
A2058 #Lg 4A, H C-11.C-12 2 4 P FR IR I i 1 g 5 5 2 40
MLOATS2 Sy HAS S )R N R B 25 I .
fﬂﬁﬂﬂxﬂl?’“”ﬁﬁjﬁ%%%ﬂﬁﬁ%ﬁﬁ%%ﬂZHﬁi—ELT'%Xﬂ‘éE%ﬁ
B4 35 125 o DA THT 346 5 L X A= 0 0 IR ) e 1B P ML TR 114 40 BRI
P MRANG i 25 5 A8 K U R WL AE pH AR 6. 0 BT A 20
AR T A D BT 25 . X — B Al o 4 T Y AL
PEAR— B0 AN R A TR A T RS R R P R 2K Y T 245
PERA W RIS . AR R BRI RE S S A4
0 B 7 LR R 24 TR 4 TR 15 A I R U e R AR Y A R Y
i 25 P Jg o TR AR F 3 A BR P B pHL B XS R BRI i
AU I T B X W R B A S R
AL pH 2 7. 35~7. 45, 1 S 5 28 (5 3 4 1K B A0 1L ik
PEEERR AL KA RIE pH D 7. 8~8. 0. KIFAEESE MIC £
/NEG pH 8. 0. ZF 2 RE K. T pH B X KR AR 5
045 20 460 TR TR R e TR RS Ak R W K L BT LA ST 24
A 6 3 9 < B 00 9 ) BR ROR A Ik M B R R AR I i pH
(B FRF G 2 S 5 €6 7 76 B R R0 0 B M R R A I LR
AT A PN A LA I B 245 ) LS B0 0 ORI B 5
2 A U DA OB TR O 1 AP 7 0 X R R BEE P R . WO
5 T 48 TR TR A I A 5 TR R A1 24 i i 1 VR A B 7
pH {H 7. 5 B & 18 » 4 8 10 8 4 BR BRI AL e 4 4 BR 5 7E 7
AL AR AN T ST B X SR SR T ) T R 2 SO 5 Y
MERRPE R AR . i pH (Y T8 S ATy <0 B (0 7 4 BR
TR AL e P 5 TR T A A0 25 B e AR AL R AE T 1 IS
fabx.

S & Lk

L] XA AR - AR BCE ) . A= 4y B M55 T I DA S e 2 5 g v 1)
WRge ik e [T 0. v 48 BE e R e o J% 3K, 2010, 20 (4D
598-600.

(2] E&. ME AP ™ E 5 IR
,2004,84(22):1915-1918.

[3] Marea J, Peczuh MW, Positioning and configuration of

RE LT PR R IR

key atoms influence the topology of [ 13 J-macrodiolides
[J1.J Org Chem,2013,78(15) :7414-7422.

L4l THoKTF . £L A S B B T - 30 N TR 2R A & ) 10 45 4 it
HrBFgELT ], 2 B2 16 25,2009, 20(3) : 517-520.

[5] Mallegol J,Fernandes P,Seah C,et al. Determination of in
vitro activity of solithromycin at different pH and its in-
tracellular activity tested against clinical isolates of Neis-
seria gonorrhoeae from a laboratory collection[ J]. Antimi-
crob Agents Chemother,2013,57(9) :4322-4328.

[6] Desmond RT,Magpusao AN, Lorenc C,et al. Denovo ma-
crolide-glycolipid macrolactone hybrids: Synthesis, struc-
ture and antibiotic activity of carbohydrate-fused macrocy-
cles[J]. Beilstein ] Org Chem,2014,10(1) :2215-2221.

[7] National Committee for Clinical Laboratory Standards.
Performancestandards for antimicrobial susceptibility tes-
ting twelfth informational supplement [ S]]. M100-S12.
Pennsylvania: NCCLS,2002:1-33.

[8] HEZRZMZ 4. hde AR I E 2
b2 Toll H AR AL: 2005 < B 57 X1, 83.

(9] ZEh X R BRE. WIKRME ¥ [M] bt A\RT
A AL 1986:364.

L10] Je. b7 7. A pH (B X IR P e 26 25 9 Bt i 46 3
RIEPER ML) ], Sc 8 S A5 PR 27 2009, 27 (1) :63-64.

CUL] 2% A B U0 Ay T P TR 258 0 o 245 00 1 2 A 16 i T
FEdEfEL] ). 4 H 25%,2010,5(20) : 1.

L12] J7 1 ) 3. 0 e B g R 5 2 2098 3% 00 4 ¢ {1 50 e
PEM B AR LT DL P E ST 25 ) Ak 7 2009, 34 (11D
688-690.

[13] Batard E,Juvin ME, Jacqueline C, et al. Influence of car-

bon dioxide on the MIC of telithromycin for Streptococcus

L2 3O [Z]. Jext:

pneumoniae:an in vitro-in vivo study[ J]. Antimicrob A-
gents Chemother,2005,49(1):464-466.

[14] Banche G, Roana J, Allizond V, et al. In vitro compared
activity of telithromycin and azithromycin against north-
west Italian isolates of Streptococcus pyogenes and Strep-
tococcus pneumoniae with different erythromycin suscep-
tibility[ J]. Lett Appl Microbiol,2008,47(4) ;309-314.

[15] Seral C,Van Bambeke F, Tulkens PM. Quantitative anal-
ysis of gentamicin, azithromycin, telithromycin, ciproflox-
acin, moxifloxacin., and oritavancin (1.Y333328) activities
against intracellular Staphylococcus aureus in mouse J774
macrophages[J]. Antimicrob Agents Chemother,2003,47
(1):2283-2292.

e H 1B £ 2015-03-25 & 15 H #:2015-04-18)

(B 2689 T
T MRS =AM A R P I]. K% =4 ,2013,28
(9):796-800.

(6] SR Mg &R T4 S 0~14 % AR " Ak
A 16 B IE R R 71 AR R GIR B A [T, H B
BE R} K 22647, 2014,21(7) :1013-1015.

(7] BRAkAR AR AR, 4. 2011 AR R A3 T 2 1
I 95 TR 2F I AT R 2 W SE L) ). E 3 B 2%, 2013, 37(6) -
435-438.

(8] HE® MILLed, 5. 5. Wil T 2008 ~2011 4

TR ER AT B SR 2 R AL 3 AT (. oh AR i A7 0 2
Z:,2013,34(4) :361-365.

(9] B, ﬁ‘{%‘éﬁ’# 1 A MBI T 2009 ~ 2011 4F F
JE IR AT 0 A R AR BT S LT 1. AR BB BE 2. 2014, 41
(2):329-332.

L10] ZE03 0%, Jo A | ol 2%, 45 35 J2 100 S e o 2 40 A B Jel e
B FIEAG L], e B B g 27 4% 35, 2013, 23 (22) : 5485-
5487.

i B 37 :2015-04-15 & 18 H ¥ :2015-05-25)





