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Analysis of foodborne disease outbreak incidents in schools
in Yunnan Province between 2010 and 2015
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( Yunnan Center for Disease Control and Prevention, Yunnan Kunming 650022, China)

Abstract; Objective To investigate the features and regular patterns of foodborne disease outbreak incidents in schools
in Yunnan Province between 2010 and 2015, and to provide the countermeasure against these incidents. Methods
Descriptive epidemiology was used to analyze the foodborne disease outbreak incidents in schools in Yunnan Province; the
number of monthly foodborne disease outbreak incidents in 2016 was predicted by seasonal trend model. Results From
2010 to 2015, the number of foodborne disease outbreak incidents, victims and deaths in schools were 106, 3 972 and 2,
which accounted for 6.67% , 23.32% and 0.71% of the total outbreaks. Foodborne disease outbreak incidents were
mainly distributed in the primary school and middle school of rural and township areas. The major cause was associated with
toxic agents from the food of animal or plant origin and microbial contamination. The foodborne disease outbreak incidents
in schools was predicted as continuous rise in 2016, and reached the peak in March, April, June and September by
seasonal trend model. Conclusion The best practices to prevent and reduce the foodborne disease outbreak incidents are
to standardize the operation procedures of caterers, to enhance input and management measures, to establish effective
supervisory mechanisms for the catering industry, and to reinforce the education of the prevention of foodborne diseases.
Seasonal trend model could be used to predict the trend of the foodborne disease outbreak incidents in schools.
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Table 1  Distribution of foodborne disease outbreak
incidents in school from 2010 to 2015

A WMERE /% KR /% BETCAEK
2010 14 13.21 529 13.32 0
2011 18 16. 98 459 11.56 1
2012 26 24.53 1 001 25.20 0
2013 15 14. 15 556 14. 00 0
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Table 2

IR 2 29 2 8 9 414
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B 1 19 0 0 0 0
HoAth 2 4% 2 55 1 34 0 0
&it 7 290 6 246 93 3436

2.2.3 FUKKHR

106 7“7 A B PR P 5 A S 1 v A T E00 i
A 88 2, i 83.02% , H:rf LASh fi 9 1k v 5
E(50.00% ) , H U BAE Wk 2 (30.19% ) , 4
2y Rk Wy 51 R B9 2 PR B 2k R 2. 83%
(W#%3).



R AR AR

—732—

CHINESE JOURNAL OF FOOD HYGIENE

2016 4E55 28 55 6 #i

# 3 2010—2015 4 = W 4 A R TR 0 2 4
HAOEOR N E A6
Table 3 Distribution of pathogenic factors of foodborne

disease outbreak incidents in school from 2010 to 2015
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Table 4  Patients of each case of foodborne disease outbreak

incidents in school from 2010 to 2014
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1 3 4 5 6 7 8 9 10 11 12
2010 0 14 7 14 17 21 0 25 12 26 24
2011 7 10 26 12 26 26 0 0 28 14 0 0
2012 0 36 33 36 39 0 0 42 25 23 10
2013 0 56 55 0 48 0 0 44 35 0 27
2014 0 57 71 0 54 0o 0 81 47 0 16
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Table 5  Fitting number predicted and the measured values of foodborne disease outbreak incidents of school in 2015
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61 3 28.95 0. 10 2.99 -0.01 0. 00
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Figure 1 Comparison of the predicted values and measured

values of the patients of each case in 2015

PERLA 2 £ PR o 2 A M O L [ I e
i s I e T 2 3 W, O e R B O 2010 4R 1Y
10 Z334 2 2015 4Fp 138 5K (EL 904 3 R 100% )
2% BT VR AR SR W T RS A B AR R R
FF I R ROTE 2012 4F B U, = A AE 2012
AR BIARRT 55 R AR B IR BGE AR, i T
RS M55 0F o A B IR O TR AR AR R, A
SO AT B S I ) B, N D A B TR
AN B G EGh A2 hR E  , 4 RR rE
I HBEACHMIT I, B9 I 1 £ IR PR 5 28 B A K
ARSI IAS GLBUR I 1] 4k B 0k X Ak R
i X A A AR T AR B (9 450, B o 3 S AL R
AR FH K B0 A 4% 1F B DR AR~ A £ i HL 5
B TLAE Bt , e KPR B Ul A B AR B 119 A 2

SR e/ SR o T N N AN AN 1)
IR A g (B SR o B € e SR T N O 5 A L2
AR 22 AR /NS RL,  T r AR S T P A
I R & (B WX P NERE A ]
TR g 2 A 7 o 1) B DX

3 PR SRR R R B S O R LA
SN, BRI R = A Y
SFAE TR A TSN (BT R AR R AR 3k 2R T
A A ) B DU R SN TR 2 A5 g
U B A P DR 0 % e S, T B B0 AT
S OH A RE VTR LGSR R AT
SRR AL LUIA S A A S S AR e O L I
b, A 35 SAE ) TR W 02 2 P A o R TR
REFHHHRMEANR, AERERM, AKE
TR N T Ak B 2R T S AR TR R e g
BRI EBIFIA R, 2R R X A H
B IRPERN (45 5l 2 A 2 S A ) BBy R0 A 3
B, RIS A 4 fr ah 22 4 A BRI EE , MLV MO
N DUERAE At 57 il 4 o 1R 0 4 A A AR,
BRI HE AR T AR

JE DR AN BT B 2 A B R PR O 2 R S R ATS o —

TE L (16.98% ) , 15 W] 25 B 45 o 4B IR R 0 0
KA R TAT I e A S 58 3 A P K P 3B A o 2k
— P TN, AR AR AR A B R R
B A i B i A A 7 T A AR — S R
Un,2010 44 AR i) — i P 2 80 22 A\ By AL B R
PR 5 A A I R S HRE N S AR T
AT R A B B R Y L B B HEE ) 25
HEWIREA 2 6 A A I AN B ISR IR R i E O —
A J DR A D A TR B R A

BTN 2 1 SR T X A e R IR
PEP I B A AN ORBCHE AT 000 23 A, 9 HE 3 2
FEEL IR 2 AR PF = S T R, D9 U = R
AR R YRR AT BRIt —E 2% IR
PSRk B 2 e A R A [ N A 2
T AR R ,2010—2015 4F = A F IR IR R R
g R H AR B ROk R 3T N R T A E K E
(60 N), fH L JA 348 1y (Bt L H PR ) & K F
O E R JROR BUAG T, 2016 4 A K
B IRPE B 2 A S D8 5t BT, 51 A R
WRITR R R E A, PR R B R KT AW
(3.4.9 ) RSl ETVR 89 6 A 4, B4R B Ok =
B PR 11 7 42 35 it

2% 3Tk
[ U] i, fof ke 3, W 25, 4. 2004—2013 48 oft 5 K i 2 4
BEWOLHTLT]. B AR 2035 ,2015,27 (1) 145-49.

[ 2] ZMker 238, 394 5C, 5. 2002 45106 4 A B IR PR 1 &
ARG BTSR[] o 2 DA 44 ,2005,17 (1) :33-35.

[3] %mB %, BEE, G ZMY 38 ¥R EFEEERREL
AR BLAHT] . 2 T 4% R ,2002,23(3) 2271,

[ 4] mETP;EEEFR G AR AL, &5 DA M R AR g [ M].
A6 5T s v B AR S AR AL, 1999 :210.

(5] EZE NSRS, 2010—2015 48 [ 5 6 W%
Wem TAEFM[Z].2015.

[ 6] Spimpam, X, fhisk, 5. 4 059 R A5 € & 0 1 221 e 34
EAVRIE ST (D], S B B2 2% ,2011,18(3) :391-393.

[ 7] &I, Ze8sae sk, 4. a3 745 A58 0 15 IE V5 0 108 o 1o
HRANT R LT E B B4t ,2011,18(1) :7-9.

[8] #IF. MHBHHBAEEB 22 AT R )],
rh E T B2 i ,2009,26 (6) :660.

(9] e, Foi o] 25, 45 I FH S 3 2 15 AR 7 1 58 R oh Tl
MW pFoE[T]. BE2#1(5 B ,2013,26(1) :101-102.

[10] 5%, EWese, 220008, 2011 4F 2= g 44 £ I M 52 o W 0 5 5 43
Bri)]. RWIBE R K224 41 ,2012,33(5) :51-53.

[11]  PMVBLTE. P PE B 2012 45 224008 R B B b 3 B 1 AT % 2%
FRAE AR M RO HE[ ], BA R 2014 ,28(8) :546-548.

[12]  ZS7Kk2r, 3% E #a. 2005—2011 4E 7~ P64 o 85 55 18 5 170 2%
AR AT L] P E A TR AR ,2012,24(5) :463-467.

[13]  3RAGHBRIL, FF/ME . WiL4 2004—2012 SE% KB Y T
B[] E 2R PR ,2014,35(4) :567-568.

[14]  BUCIR, VR, %5, 45 P E 2004—2013 4K &Y



R AR AR

—734— CHINESE JOURNAL OF FOOD HYGIENE 2016 4E4 28 B4 6 1Y
FHEMAPI]. P E SR DA ,2015,36(3) :455-457. [16] ke, =28 E. 5 KT 2007—2011 4258 KA 3k PA: o 4

[15] JAWR, W5, ARk, 5. 2011—2013 45 53 )0 24 &4 rh 3R FRAEAN Ab B RS B o BT [T ], E K BE 4%, 2013, 42 (11)
BT [T ] B0l A 5 9% 45,2015 ,30 (1) :27-30. 1259-1261.

# 7k %

0 T 5 PE BE 0 LH8 1 Z RE 1 50 TR T 5

AR E e B g’
(L. NWRBER &4 0,87 &M 3180005 2. #7 i & & /% T B 45 % 0, #oC At 310051)

B E:EWM TRENTRSFTIBO LM AEF RS A TR FARAARRA > BT, & 14
BHEZ M AFTHBERAG S THERRLZE ,ARBRBEERBOG ERERRIHF, Ak i )LfF/‘/\/??m"‘JF
BV BB WG AT AR HAIT 5 E PCR oA 9 A& A A B (prfA.inlA . inlB [iap flaA . hlyA pleB .mpl
#= actA) PCR #: i \PFGE & B % % , ] BioNumerics 6. 6 5 B M B HATRESH, R 3THLERER LS
MY A F MR D F A 1/2a R 3a WA A E; A AR HARALEN LR, A IS REBFFAA &
HEBE ;3T HALZ Apa 1 B30 PFGE 5 A )5 , 2 B2 22 #F A , HH TR 1 ~5KAREF , MMERE N 67% ~
100% , &it SMTRBRELZMIEAZTHHAAALKRATRAR, AT BEREETARRMERB

B R R LA,
REF :fambsg e FHHH; AARR; LRYE; HFHE; RREKAR; &M
hE 4 KE RIS STHEEARIOAD - A NERS:1004-8456(2016)06-0734-05

DOI.10. 13590/. cjfh. 2016. 06. 010

Molecular characterization of Listeria monocytogenes isolated from food in Taizhou
SHEN Wei-wei, QIU Dan-hong, SHENG Ying, LUO Yun
(Taizhou Center for Disease Control and Prevention, Zhejiang Taizhou 318000, China)

Abstract; Objective To investigate the molecular characteristics of the L. monocytogenes isolated from food in Taizhou,
establish the background profile, and to provide supports for prevention and control of foodborne diseases. Methods
Thirty-seven L. monocytogene strains isolated from food in recent years were divided into serogroups by a multiplex PCR
assay and screened for 9 potential virulence factors including prfA, inlA, inlB, iap, flaA, hiyA, pleB, mpl and actA by
single PCR. All strains were genotyped by PFGE results analyzed with BioNumerics 6. 6 software. Results The serotype
1/2a or 3a was the major serovar of L. monocytogenes from food in Taizhou area. More than four types of virulence genes
were detected in all strains. Fifteen L. monocytogene strains harbored all nine virulence genes. A total of 37 strains were
divided into 22 PFGE patterns with Apa I digestion. Each pattern included 1-5 strains with similarity ranged from 67% -
100% . Conclusion Foodborne L. monocytogenes were one of the risk factors of foodborne illness in Taizhou. The
established fingerprint databases could provide technical support for the prevention and control of foodborne diseases.
Key words: Listeria monocytogenes; virulent genes; genotyping; molecular characterization; foodborne pathogenic

bacteria; Taizhou
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