& TG % 5 37 I I KB TS U oK ST K B ] 43 A —— ) Ik, 4 — 19—

T

T & T W5 57 FE 7 @) I IR S G 2K B g Ta] o3 A
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W E:BM THELTREGAADERRIKE T LR AERRAGFY M A AR L T LE AR S
GARGIFEREAE HE A2013F6 A—204F5ARARKTHRETEALZTRESHESL XK F (the
most probable number real-time polymerase chain reaction, MPN real-time PCR) 7 i # M 4k 95 /% 54 % 37 55 R 4+ %5 F &1
EOMIRNEANFTERFE, Fo S afRENMEAR, GR B EKTRAHRE R FE (thermolabile
hemolysin,ilh) 3 ) MPN ZAKMA A 1~3 A, 6 AN 2ER LA 25k L 28 ANRIRS
e Z ik TR, A EERIK,EKE 1~3 A k& d dh AR, #HR P b AW MPN %168 5~12 Ath— &
Ye i B K F (18 067.5~24 000.0 MPN/g) ,1 A THME, £ 3 Ak ¥ ERIK(88.0 MPN/g), Hit S#H%
% % W4 MPN real-time PCR & A% R L 37 | f6 R A0 Rk &) 75 o bk IR 2 A BY 19 52 B AL 69 A RAB 3 VR SR 45 L 35
E *éﬁ%%‘ﬂhﬁ K ARTREAER, H T RGRAG E R LY T el s oK T EKEE6~8 AN
BEH EmI ARSI RZEE,BLETIRRCRERRB,

KA :4i%9}%§ﬁ%; BlEmINE; RRTRENZLL FRAOBAXAL; 0 HH A
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Contamination level and temporal variation of Vibrio parahaemolyticus
in oyster farm in Qingdao
LIU Xiaolin, WANG Hui, WANG Lijuan, QU Jianying, GUO Kai, YU Weisen
(Qingdao Center for Disease Control and Prevention, Qingdao Institute of Preventive

Medicine, Shandong Qingdao 266033, China)

Abstract: Objective To investigate temporal variation in the abundance of total Vibrio parahaemolyticus in shellfish
farm in Qingdao. Methods The abundance of total V. parahaemolyticus in shellfish and farm environment was detected
using the most probable number real-time polymerase chain reaction ( MPN real-time PCR) method during June 2013 and
May 2014, and the correlation between V. parahaemolyticus abundance and the season was analyzed. Results The lowest
level of MPN in shellfish and seawater presented from January to March, increased slowly before June, then rapidly rised
up and reached the highest level until Augest. After that, it deceased rapidly to the lowest level in January. The lowest
level of MPN in sediment was in March and the highest level kept from May to December (18 067.5-24 000.0 MPN/g) ,
then dropped rapidly in January, and reached the lowest level in March (88.0 MPN/g). Conclusion Compared with the
traditional methods, MPN-PCR has better sensitivity in reflecting V. parahaemolyticus growing trend with the the season
and tempreture change. The level of bactiera abundence in oyster and seawater can be accurately assessed, which might
play a role of early warning. The rapid growth time of V. parahaemolyticus in seawater and oyster is from June to Augest,
which should be taken notice in the process of handling and eating to avoid foodborn disease.

Key words: Oyster farm; Vibrio parahaemolyticus; the most probable number real-time polymerase chain reaction;

temporal variation
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(9 4 5 43 A 3 2 2 IR R R B R AT A
7 1ML 85 2 ( thermolabile hemolysin , tlh ) % S B L
PEIICER Ml e S 25 X, TG B0 1, B H AR AR
TEJIT A ) B ¥ P TR v 2 S B R TR (TG I PR
Or SRR BE O B R ), IR L ok R TR AT AR O 2 5
L P IR A b B R e T R A A T 32
A PR T A AR S Y 82 W 5/, BRIV 240 T Ak T A
A 1% 3% (viable but non-culturable cell, VNC) f{J IR 7
T, RVRE AT PR o A 0 AR T AT E M BUE B
I AL o 56 DR T 322 I T T8 7 it e b B 35
S I IR T e R O A A RO AR
FE 2R 5 K AT 552 I 2 ) R it 3R A i 6 XS ( thee
most probable number real-time polymerase chain
reaction, MPN real-time PCR) J7 15 X 4t 5 5% 58 37 3F
355 R g v B S LA DI TR B9 el R DR A R X S
S, A A A (] 4 2 4 R IR A R ol B A
19 QK- A2 e a4

1 MBE5AFE
1.1 #k
1.1 FERCRE&E

M 2013 4F 6 J1—2014 4 5 A B4 [ A R A 3
KT, BRUCREHE 15 4y RER —H 5 £ 2
MK (KT 0.5 m)4 6y, e 4 6y, (7] Bl o
FZKB KL SR, B S OR RS R R
FEFEN (IR EER 4R 7E 7~10 C),4 h W £k L
EALH
1.1.2 FZAUEE 5K

VITEK 2 Compact 4= H 3l fll 4= ¥ %5 & R 48 (1
A Y #5452 ) |, QuantStudio5 S5 B AE f PCR ¥ (26
FE2EER K,

3% G AN B R R K B AR B AR R - 5 R
- ER-FERE (TCBS) I fiE LI B 2 650 X W B
B A Y E AR A BRA AL VITEK 222 GN £ (35 H
A IR ) T R AR A SO N
1.2 hi
1201 R i 9 ER ) MPN 3500 855 3%

Z M GB 4789. 7—2013( £ 5 % 4 W F An e &
B WA S B I IR AR ) T AR
AT MPN 55 5%, AR5 48 5 b &I 9 i v 97 19 MPN
EYQIERS
1.2.2 MPN real-time PCR

TR TR U B2 3 ANV BE 11 37 °C i R KE FR 1Y
3% S AR B VR K 38 B R AT R B B, A
WP 3, HEWE 1 mL B, 13 000 r/min &
OD3min(BOER 13.5 em), 7 L, LY H

0.85%EBREL K F B F .0, A 2 WK, BRI 200 wL
TE ZZ P& 100 °C HN#4 10 min, ¥ Z1J5 13 000 r/min
B0 10 min( B0 13,5 em) BB EE AR
K B REAR o XF olh 3 R 34T real-time PCR §7 1% |
PIGARR KO ES OCHR [ 13 ]34T, 519 M iRk gt
FE %) K :F:5 -AAAGCGGATTATGCAGAAGCACTG-
3", R: 5'-GCTACTTTCTAGCATTTTCTCTGC-3', P
5'-FAM-AAGAACTTCATGTTGATGACACT-BHQ1-3',
JR 25 F 495 C WA P 2 min; 95 C AE T 20 s,
56 CiEk 20 5,72 C 4EfH 30 5,40 NEH,
1.3 Bl

4 MPN {<3. 0 5% 30 MPN/g, /> MG & N 1.5
B¢ 15 MPN/g; 24 MPN fE>1 100 =% 11 000 MPN/g,
A% R4 k2 400 X 24 000 MPN/g''™ . R H
Spearman AHJC M 43 # XF AN [6] 4 B2 elh BE P MPN
YA 2Z ] 9 AH DG 1, DA K 55 98 7K R BE B A0 Y AR G
PEFEAT BT 24001, P<0. 05 N =R AH G %53 X,

2 H#R
2.1 K VYR B AW R ek FEP MPN Y 4 B[]
G

MR elh FED MPN S48 5 s (8 R AE 8 H
(24 000.0 MPN/g) , e il i BLAE 1 H 7 (18.8
MPN/g) . 1~3 H th 3K MPN ¥{H 2 %18 |- T+t
o5 AP ETF, 2 8 A AR o g, 2
TR, 21 A BEREAR, 5~10 J3  4EWitd dh 5
BB A 3R 2 100% , 1 H 3 K 1 R % E 20%
(3/15) , MEKH dlh FPR MPN 24 {8 i 1] 23 A7 #a 3 5
FEWEARRL, gt EAE 8 A 473 (20 750.0 MPN/mL)
ZIEMESE TR ERE TR, 2= 12 H 4 MPN
PIME AL Ky 18.8 MPN/mL, K& H R Ky 25% (1/4),
1~3 HARKH,5~6 H MPN #{EZ 18K, IR
o ilh B2 MPN BIMEAE 5~12 A — B 4 435 78 55 16 K
(18 067.5~24 000.0 MPN/g) ,1 JI 5 F &M &,
%3 AU AR (88.0 MPN/g) . MU th K
FEAAE 12 AT IR R 100% . [6] i 3999 g v
tlh H& R HE R K MPN {358 Tk (L 1),
2.2 K VR S A WA A% G T i MPN A {A (1 B
li4] 43 A

VK U8 B A W T BT 43 S R R SR R Y
MPN ¥ {8 i 0 [F) A 10 BLAE 8 T A0 (HAR T elh HE
MPN {5, 8 A Hr 2 J5 MPN HI{E KR T B, 4k 5578
BAKIKF (<50.0 MPN/g) , 12 HH EIR4AE 5~6 A
4 g R K TP A AR (R 1)
2.3 ML

Spearman FH S o M W, 1 VR AN K R ulh



i T 5 3% 5 3 B P DI TR T Y K T B e ] 43 A —— X Rk S — 21—
F1 K U KA ik HE DI MPN £ {8 B A% GE A B MPN 2
Table 1 MPN mean densities of tlh gene and traditional bacteria population in seawater, sediments and oysters
— S E/TC MPN real-time PCR % (RS

1 b, FH e ik 1 e ik

’ /(MPN/g) /(MPN/g) /(MPN/mL) /(MPN/g) /(MPN/g) /(MPN/mL)
2013 4F 6 H 21 28.2 18.8 14 920. 0+10 073.2 18 375.0+11 250.0 715.0+567. 1 8.4+14.5 23.3+35. 1 7.0+6.5
2013 4E 8 22 29.7 22.0 24 000.0+0.0 24 000. 0+0.0 20 750.0+6 500.0  749.0+387.9 1 320.0+726.8 995.0+512. 3
2013 4 10 H 14 21.7 111 1236.7+1 263.8 24 000. 0+0.0 6 700.0+11 562.8 11.8+15.2 42.9+46.7 35.4+29.8
2013 4E 12 H 5 4.7 -3.7 110.3£135.7 11 567.5+9 709.9 18.8+7.5 3.8+8.9 59.3+36.4 1.5+0.0
2014 4 1 H 4 5.6 -3.5 18.8+8.0 619.5+993.0 15.0+0.0 1.5+0.0 23.5+28.4 1.5+0.0
2014 43 H 9 13.9 2.3 33.7+25.7 88.0+47.6 15.0+0.0 1.5+0.0 15.8+16.5 1.5+0.0
2014 45 H 17 23.5 14.3 5 447.6+9 640.7 18 067.5+11 865.0 215.0+99. 5 7.2+11.8 16.4+29. 8 1.5+0.0

L MPN B{E Y 545 ok JE MPN 391 52 OF
MK (r=0.87,P<0.05;r=0.96,P<0.01) ;5
MK dlh HEP MPN Y {E [R] A 22 15 A0 ¢ (= 0. 80,
P<0.05), MMife4s 7 ik i) MPN {8 H 7 K 5 4t
Wi IR (r=0.92,P<0.01) , MK ih FEH
MPN ¥ {8 5 1 /K i B K S0 1 A8 fb 2 0F A oG
(r=0.78~0.83,P<0.05),

3 iFig

MPN real-time PCR J5 ¥ &7 MPN 180K 7
PR ER b X 7 5 % A0 8 B W AT B B R IR
MPN 1%, BF58"™ % B 5%l MPN 454 real-time
PCR 7 K6 I 4t 0 v ) 0 325 ot 2 5 B 2% 0 B T 5k
1 CFU/g, MPN real-time PCR A9 R 8 & # 1% 5
MPN 7 Fl L #% PCR ¥ (34 W W K 28 of % 55 5%)
100 f5 LA B 0 BAR PCR 5 k5% T 40 B A% TR Y
P HEASBE 43 F O AN IS B RS IS A O A
TR 75 e i 0, TCie R m W, REA
Kl AT AR AR S B 5 e, i P )
A O IR A 9 e T 22 A R e K
XA KRB JE A R A A PR, B2 R R L 4
(5 B B % 07 . AR ST 45 R R AW K
F18y ) s ot A K TR A 2 AR AL A B ) A Ak B i EL R
HAM SR & m BV A . S A
8 H Ay it <l e ( H PR/ 22.0~29.7 C,
MK 22 °C) 512 Ay EWAE 3 A 225 R
B 5 (IR -3, 7~13.9 °C i /KIRJE 4~9 C ),
3 V) o A IR A R AR (ARG ) o 8 A
Ty 22 05 B A AT R R PR OB S i B R
B ,12 A Z2WAFE 3 H —HAE R R MKKF,5 AR
BRI T, & R T E, 2 6 H i K i B 1k 3
20 CAoAq BUET & Bl W3, = 8 H P Itk
B, 6~8 VA I P SI PR PR 1 A A ]
3 o ST A0 VA K e ) PR IR A, AT DATE
A 4 907 4 A TR K S R XU, K S, 1 T % 4 T R R L

ARBEIE R, 5K LR R A A U R 2
BRI (6~12 ) M N BRI N R G, (H
il 5 ek B ) b T TR R ARV X AT R i e
DR R G SR A A G AR B E Y A G R
B 9 2R FH M 7 18 O 2R AT 3R 00, X R 3% B 5 22
H W e R VF (IR TR R K) e A K 4
W 388 3k % BV K R i A B R AT AR A B Az T K
14 5% W) ] R AR A b g 5 0 K T R ol IR R K
HESRUAG I N () G ey A R 1 6 2 W S RS B e
SRR MER Ry 3 (AR W R VU h A ) 1 4
7 R IR DI PE T Ge ) AR RE T BB TR R, A R T E
— LR,

AWFFE 7R, MPN real-time PCR 8 /% 45 MPN
A T Y RO R R R R T AR T R b A
ARF RIS ERT B B [ R I R A A AR Ak B
J2 et LA A 0 VR KR DR 2 TR A R S 1, DL R
SRR (R A AR S kL R BT D) R R K 7 SR A
M o Z2 K F MPN real-time PCR V5, DA EE 4 M1 1 fift Rl
A IR IR TRT B A B A= T A K 7 i B A A 85 v Y
AR, R K 3R B R K Y A R LR
B AR A

5% ik
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