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Abstract: Objective To compare the differences of detection rate of Clostridium perfringens isolated from
feces from population with or without diarrhea in Guangzhou and the composition of ST types. Methods This
prospective study collected feces specimens from 296 subjects with diarrhea and without diarrhea diagnosed in
Guangzhou Women and Children’s Medical Center Affiliated to Guangzhou Medical University from October
to December in 2021, which were divided into children with diarrhea feces group with 104 cases,children with
diarrhea rectal swab group with 68 case,children without diarrhea feces group with 30 cases and adult without
diarrhea feces group with 94 cases. Clostridium perfringens was isolated and characterized after anaerobic incu-
bation by cooked meat medium for bacterial enrichment and transferred to blood plates. Some strains of Clos-
tridium perfringens were randomly selected from each group and submitted for multi-locus sequence typing
(MLST). Results The positive rate of Clostridium perfringens was 36. 5% (38/104) in the children with diar-
rhea feces group,16. 2% (11/68) in children with diarrhea rectal swab group,46. 7% (14/30) in the children

without diarrhea feces group and 53. 2% (50/94) in the adult without diarrhea feces group. The detection rate
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of Clostridium perfringens in feces population including adults and children without diarrheal[ 51. 6% (64/
124) ] was higher than that in the population with diarrheal 23. 8% (41/172) ],and the difference was statisti-
cally significant(P =0. 02). 34 isolates were divided into 31 ST types,the most of which was ST210,account-
ing for 8. 82%. 18 new ST types were found,accounting for 52. 92%. Conclusion Both detection rates of Clos-
tridium perfringens in feces of people with and without diarrhea are high in Guangzhou, and nonhemolytic

strains are detected. MLLST typing can provide reliable basis for the etiological diagnosis and traceability of the

source of a food poisoning investigation.
Key words: Clostridium perfringens; diarrhea;

typing; whole genome sequencing

PR TR TR SOPR B [ MR TR A — B o 2 PR IR
AR ZEAT R T2 A T AR S b, 24
AP E Y b R E B R IR
YRR E L A R UL B 4 T A U R
i L 7 26 [ B4R 13 100 5 AP, aEARk . FRE R
ARFHRFERREEY P EmmmRE" ., =X
SE AR TR A M 3 P 1 2 R B0 TR, — T L T AS
SO, M BUH 25 W i 8 IR T IR R R e A
i 1 B SR I R AN R R, A S BURTE SR .

FERIENERR T 2 0 SR 8 40 AL (MLST) /& 2012
AR XTAO %7 #E ST B —Fh 3L T 8 A4 KL N I iR
FEFURY 4> 8 )5 . ) H A 1k PubMLST $#s
&G T 571 Fpw s 8, i H A5 A A i 2/ 5
ARG5S AT DUE o 1 AL B0 B0 B0 2 A BB 0 e g A
XA FIFAS ) 52 56 5 40 B0 0 L . FR 1 [R] A L
BENETE i i N FF 28 A 77 A3 AR TR A SR R 4y 1
R AE B AT B A0F 55 20 DL 41 T8 5 DR I AR AF 5 6 L S R ik
JRE AR VS N 1 28 0 A AR E 47 77 R BRAR TR 1) 40
Rt R S 5E IR HEAT MILST 431, DL S 7= 5 6 B AR
AT JIT S5CE U5 5 5 o i 2 0 DR R O R ARl . R
WIBEWF .

1 #EMRFFE

1.1 — %R WegE 2021 4F 1012 A 7E) M ER
2 B 38 2 LR B 97 s CRL R R AR AR ) 12
SR VSRR RIVAT e R AR A %) £t BRI Y5 N R 1) B A
FEAT AR A TNNE 15 2B KAE AT R AE bR AR 296 61, HE
Bk i) — A6 I 22 R ul ] B 3% 2 ol 288 280 B AR 11 15 0L
2 HEAR A 5 T A [, 43 ok ¥ L 28 3% 4 41
(104 B &5 L ATAT 4 (68 B (AR IR 15 JL 3 3¢
4130 i) AR ME VS BN FEAE L (94 B . ME S AREY
Yy AFRHE 24 hoHEME 3 DL b, B2 MR B B ek
AR e RS AT AN A BR A « 2 B AR PR R 56
SERBIER . AR LG R E. AR S
AR HLC BR 2R AR B 2R B2 W AL A (R AL S [2020 158
44501 5,

1.2 ik

food poisoning;

detection rate; multi-locus sequence

1.2.1 JPRIEBRBE M >89 WSS RN
i FEAEEE 200 pl K AT R A2 R T A 15 95 B
80 C/KWA h /K # 15 min, B T & ALK R4
37 CHEFE 24~48 h, T & B 19 )i 1A K5 752 3
WL 20 pL 3% 95 W8 o 4 A0 T T, BT IR U4,
T 37 CHi 3% 18~24 h,

1.2.2 PREMEREHEE BHEEG G5 - E
IR MALDI-TOF % A% A7 B #k %8 5 . Bl ~F A
T BRI BN VR L B A IR R T MALDI $E i AR A
LA b E SRR AR BT . A 1 L B ER
FHIBARA AL Iy AR T, ARA THE N 1 pL
BERTH W AR T 1 4 0T 3 130 i 4 o v Al R
IN/OUT 4, ff ACCESS £%4T 5% 5 47 FF ¥E A MR 35 F .
AR A BB AR, P, R b s IN/
OUT ¥ ARk AR L 3 3l IVD MALDI Biotyper
AT %

1.2.3 FEVLHIRERIR AR 0 TG L E 4 .
V5 JLEE AT A 41 AR TS L 36 2% 0 41 0 iR VS A 2%
e 2H 56 B Aty B B3] BE P TR Bk K H Il R LB B 3R AR
PR AT 7 S IR DA TR Pk %5 TP A5 10 min, B 10 pL
PRV B Bl 0P AL B T 37 C A& T IR AR IR
24 h,

1.2.4 DNA Bl #c 3T m5 w58 b 6 G 2
W 2L T % DNA JH T 3R A Wil 5 S v (PCRO) A6 I
PR 2~3 ANETEE T 200 pL #9 TrissEDTA 2 o
HLE 100 CEE K H Z B 10 min, 7E7K LR 1 5 min
J5 12 000 r/min B0 2 min. B35 VR BRSO,
1.2.5 SR PCR §71  R4E3% k714
B8 NME RIS, 51 A AT LR 1, ff
H YR B4 Y Accurate Taq DNA BE&EIHITY 1.,
AR B ZAR TN 50 w05 DNA iR 1 pl,
2X Taq PCR Star Mix MR 25 L., I FHE51 945 1
pLs RNase Free K 22 7308 {fi | Biometra PCR {¥ i
P18 PER & PF IR 95 °C 30 $,98 CARE 10 s, 7F
52 CiR K 30 s, 7F 72 “CHEM 60 s, SR J5#E4T 35 I
WL n 72 “CHEMH 15 min, PCR 7= )% 18 K 3k ] it



I ESE G IR 2024 422 A% 21 % 3 W

Lab Med Clin,February 2024, Vol. 21,No. 3 e 291 -

3 3] 0 -

1.2.6 MLST 43r 81 B 75 #2328 PubMLST % &
J& Chttps://pubmlst. org/organisms/clostridiumpe-
riringens) #4770 B . 159 B A48 K 3L K 1Y 46 7 457

SORIG IR YE RERR AN T 8 A R I R B S5 Y 515
HH MLST #5108 08 8 K3k R S5 47 5% Fn ST #Y
HB 1AL 2 K P b, A5 B Y A

x®1 5| ¥ & FRF0FF 5

518 4 Bk BT (530 P E (bp)
gyrB-F ATTGTTGATAACAGTATTGATGAAGC 735
gyrB-R ATTTCCTAATTTAGTTTTAGTTTGCC

sigK-F CAATACTTATTAGAATTAGTTGGTAG 589
sigK-R CTAGATACATATGATCTTGATATACC

sod-F CAAAAAAAGTCCATTAATGTATCCAG 554
sod-R TTATCTATTGTTATAATATTCTTCAC

groEL-F TACAAGATTTATTACCATTACTTGAG 685
groEL-R CATTTCTTTTTCTGGAATATCTGC

pgk-F GACTTTAACGTTCCATTAAAAGATGG 681
pgk-R CTAATCCCATGAATCCTTCAGCGATG

nadA-F ATTAGCACATTATTATCAAATTCCTG 689
nadA-R TTATATGCCTTTAATCTTAAATCCTC

colA-F ATTAGAAAGTTTATGTACAATAGGTG 670
colA-R AAGACATTCTATTATTTCTATCGTAAGC

ple-F AGGAACTCATGATTGTAACTC 671
ple-R GGATCATTACCCTCTGATACATCGTG

12,7 Vi I AU 7 S R T A 4 R A1 A0 ) R
WE 5 38 5 B 4 T DA A R TR 4 A D TR
PRAFE DR 2, ik A RO DR R A7 4 B DR Al 7. (i
Species Finder-2. 0 74 4341 1T B (https://cge. food.
dtu. dk/services/SpeciesFinder/) %% J& # 7 17 46 3iF .
f FH A £k 1A 9 i TR 4H 1 B T B (Rapid Annotation
using Subsystem Technology, RAST) % & K 4H J¥ 51|
#4717 B¢, iz F Basic Local Alignment Search Tool
(BLAST) Xt 16S rRNA 3 H 47 HoXf 4347 .

1.3 Silseibs i SPSS 25. 0 G kil A7 4L
P oy Bt . THECFORE DU R RO L 2 ) R T X
Kri ol Fisher #EAE . LI P <<0. 05 R 2 5%H 4t
2 4 R

2.1 SHAANBEMIGIRFHAE /BT I8 TE )L 23 28 (8 41 4F
#® 19 d = 10 B, hAE®RS 9 DNH B 59
(56.7%), % 45 i (43. 3% FE KR ATTZ N F
(50. 0 %) FITH Ak & FH(30. 8%) . 1 5 JL L4 41 47
B 21 d 2= 13 % R AR E N 1 25 55 49 #1(72.100)
19 B (27,900 s EER AL LR U7 10 A
LR23.5%) ., EREILERMAHFR S MHE S
AR R 3 % 6 N H s 5 14 ] (46. 7%6) & 16

B(53.3%0) s EEK H H Sk MR (46. 700) 1 H JEF
(16.7%0) . AEMETE RN FEMEH A8 21~80 %, i
AEWY N 59 %59 10 (10,6 %) . % 84 ](89.4%)

2.2 PURERERERNE O EEILEIEMEAHN 104
Dy bR AR 28960 1R 15 77 HE 4 TR T i il P AR IR SRS 3R ) L il
FH BT 45 5 Ry 7 R NRAR AR AS A 38 iy, A i Ry
36. 5 %0 5 Ho v i Pl b VA B R R I I A Y T R A
9 Bk, S PFHPERE AR 23, 7%0(9/38) . METE L AT 4
1 68 BybrA v, K = A IE R T hR A 11 4y, K
R 16,2 % » Ho AR A LR L2 R I ER Y B
MRA 2 MRS PR BRI 18. 2% (2/11), JERETE L&
FEME LMY 30 A3 brA v, A 0 7= R TEREAR T BHAR A 14
By K FE R 46, 7 Y0, T A TR AR 2 B A R Y UL T
M, AEREVS BN 40 94 (AR AR v, 4 = K
JEMERR TR AR A 50 £y A8 R 53,2 %0, Hodp i Pl
B A BORD 0L 5 I 30 B R AR A 4 bR R TR R
8.0%(4/50) . LAAZH NHEJE MG 17 b i, 45 1
WoRARMETE AR CEL AR AR IE TS )L 3 2648 41 RN 3k iE TS5 AL
N D =R IR MR R 51, 6% (64/
124) 5 TR VS AN BE CAL 46 16 V5 L 3 2% 5 41 i s L
WATE A M 23. 8% (41/172), ZR A G it 2 B X
(P=0.02), DAAYL AR IEAT HLER, 45 R Won



e 292 M EFE5EK 2024 £ 2 A% 21 %% 3 ¥ Lab Med Clin,February 2024, Vol. 21, No. 3

AEMETE L 28 AH 4 AR IR TS i N 28 1 21 7= RO R AR
AR R (46. 7% vs. 53.2%) e, 2R LG i+
B (P>0.05), PIAH NBEFRA BSR4 T k1T e
B, 5 R R IR TS L RE AT A 4 P R JE AR B ARG AR: HE R
A (16.2%) , 5115 JL I A 4145 % (36.5%0) [
B EFASIFEL(P=0.04),
2.3 PREBERE MLST 43 A BEHLANI 4 413
34 BRI T L R FEREAR T ) DNA S #%
B, il PCR J7 45 214734 7= 9y Lk I 8 4> 58 5k
N, R E N (ple, colA) L W 38 i 3 A (groEL,
sod) R (pgk.nadA) \DNA & il 5 [H (gyrB) Al
sigma A F (sigK) FE [, XF PCR =93 17 00 Fy F1 Pf
Pz )58 it PubMLST 3046 i 47 40 B . 34 #k =<3
AR B 343 R 31 31 (ST AL, LA ST210 #c £, 4%
SN EVS )L AT 2 2 bR AR IEYS JL B ZE M2 1 Bk,
m BT E R 8. 82%(3/34), ST400 A 2 ¥k, IETE L
Eopt LR IE | REY W L RS Y T/ SN - SR
¥ %1 B 40 F5 ST82, ST170, ST1184, ST214, ST324,
ST344,ST387,ST397, ST430,ST472,ST515, H T
B P TF e R AN K B R A A A B ROR
2, LA B 5 1 38 43 TR AR 5 AS e B 42 70 25088 22 4R 3
AHR] B 73 S 8 0 45 67 5 B 7 05 7 3 AR ST B 2 &8
%% PubMLST Wk, % 88 18 Al ST 54 5 bk
di 52, 92% (18/34), 43 %l & ST546 ~ ST560 #
ST574~ST576.4 41359 F ST M #E .
2.4 TR R ZE MR AR TR A R R A T ) R
WE Bl ALIE BN IR = SIE AR T 1 Ak, 8 Spe-
cies Finder-2. 0 7E £k 43 #71 T. B X 3 [H 20 )5 1) 3 47 47
BT o 235 2 5 7R 32 AN 5 I TR AR B S R 7 AR TR AR TR, DT
fic /Y T Bk ABDX01000038,  %if % PR 4 ik 47 3 Ff
ff 3L 16S rRNA FER#E4T BLAST L6 X} 43 17, 45 21
IR 5 A A i 7 R AR TR & T4 FORC _003
(CP009557. 1) I [Al P 3X 100, 00%
3 it %

PPREER R SN E B My B M
O TG 1) 2 0 T A ) O A B 3 PN Y O R T
T TR Y TRk 61 I | Y B AU PN
FEAH v 7= IR T A Rl 64. 37 %0, AR UK IS
PEBFSE A BT JH Hb DR IE 75 B (46 1 L2 Rk
MO FAE P SR WA R 51, 6%, HARE TS
L EE S5 4 AR RS 0 N 28 5 21 7 A AR T 1Y) A
R (46, 7% ws. 53. 2% LE . 2R LG8 X
(P>>0.05), WA FEME b5 i 45717 7 AR
PR o AR 0 X LA H B 5 ) L AT B

AR NE TS )L 28 (8 21 7= A AR AT K i
k36, 5%, BT T E TS L AT 4L K R (6.

2%) . ERA G E L (P=0.04) , i FEH R4y
TR 7R IR TR R 1 A R ), i AT A R A
Jo B TE SR g O A R AR T O A R B T
AR BT A AT R R R SR 4R 1 26 4 A AN I T R T A
R, RWFIE TS LB AT A 410K R (16, 220) 5
WANG 251 5 v I TS o 38 A A 7= A< it
MRTE 13. 8% A B R bk . AR R B, V5 )L
B A IR A R L AR I VS B K,
Uk B E S L3 5 R AR T RE A 8 2 R, it HAAL ZE A
TSR E A AR ERE T —E 80K, W™
SEBEREEY R - MEHTEEERMN T SAKX
AR IR B TS Y R A SR A 53T R
B, 30 B £ Py 3 R I A S R B R R T R A ) 22 48
BB BCM B R R BRI AR USRS
PR IEE R B R B A AR R 2 D YA
Ko RULAE = SIS A &) 2 S 1 b 75 21
0 B 1 5 BB, — B R R RE £ A T 1 B >
105 CFU/ g 3¢ 4] 1) FE48 vb 41 7 19 £ > 106 CFU/
g AT RS .

— M v B R A A BT AR P Sl R S
[H] 43 764 5 35 Ik o 37 8 Jie L 9k (PFGED J5 3 40 BT L 35 iR
HAEE 5% B B W AR AR Th R TR RR B — SO ok )
AR A R 2 A R 45 SR R TN
Ho X R AHE R A B E AR L R
B R FE R 4 B ik Ak DL IX 43 7= R JE R AR B 43 AL, PE-
GE kML E 47 52 50 = (/] e . MLST J& 2012 4%
B XTAO S5 87 i) — Rt T 8 N K3 N B MR ¥
G 1 43 B 7 %, i 07 1 JE B M A T LA R OR TR S
55 2 BEAR Y L A8, S — P AR B A R 4 1o B O
1 F 3 N7 B SR B PR A 4 1Y I 90 A BR L B Y
G Y IR A TR AR S0 B A TR IR 4 8 A 0 A
FAHRL Y ST A, PG BRI 1 3% 40 B 5 vk py i . AR
25T N 5L R AR B A [R] 1Y) 4 K SR I 30 51 T A
FOH SR A MLST 43 B 7 8 L (E 2 R [ 43 B
E S5 N P T < I S A = e S S
WU MR H AT B B 2 S T 571 Rl R
Y9 0 Al W] DAAR S A R A 4 T g5 . AR S bl
BUAHERL 4 20 34 BRy7 SRR AL 400 31 Fp ST A,
P ST210 & £, /4 8. 8200, & B 18 Fifr ST AU A
PR 52,92 % . BEIHIZ 5 2 AT LI 35 PRI 7KOSF %o 4 ok i
TIXr. BT EYH MR W15 G 280 7 =
SEME R TR A5 4 B DL L R i — 25 A S ROKCF
Xt Bk O AT 4> AT B TN BLOE RO R R .
WANG %1% 153 {51 38 6 bR AR 7 A JE MR B LA 7] B
W77 847 MLST 438, 5 A5 A R /Y ST 435
H ST324.ST387.ST397.ST400, FEAWIFEH ST400



I ESE G IR 2024 422 A% 21 % 3 W

Lab Med Clin,February 2024, Vol. 21,No. 3

+ 293 -

A2 Bk, A TS L E S E 41 R AR R TS RN 2§
g,

AN ALY 7 SN AR D A T v I A N LR e
PATETE A Sy Ik . LAE SCHR 0 32 28 AN it 7 T R 119 41
TEELD B TE A ] B9 X S i L b k2P
iz P 4 5L D AL PP 05 2008 LR AT B i, 25 2R R %A
MR AR T 2> 2 A3 4L NRERY ZEAE , W EL 7R MRS L
B AEAE A R R I RS I B R N AR H W
TR rp R S D) S TR AR R A I

BN T DX T R A BN TR 2 ) AR
FRI ARG HH R e HLRR I AN I R B bk . MILST 4y
TS — M AR A R o 1 o3 B T7 18 AT U K P
X BRFEAT IX 23 O HLRE 8 36 7 3] 1 bk 33t A% LAY R 2
FF NP R IR B R W TR B 0412 W AN ) DR R 3t T
FEARAE

2% Uk

(1] JERE4R , Boom s, I R A Y22 W 5 E A M. 4 bR, b
W BHERLE R AR AT ,2017:544-546.

(2] TR EER A, & IMRETR ™ SRR T
P E AT A A BT DL b R T AR 2R RS, 2020,
32(5):570-575.

[3] LIXL,SAPP A C,SINGH N,et al. Detecting foodborne
disease outbreaks in Florida through consumer complaints
[J] ] Food Prot,2020,83(11):1877-1888.

(4] SR, 0 F AT, MG ML, . — LB L LIEPRTH B Y
FRORE S B 2 BT LT ). B A 22 A TR AR A 4R,
2019,10(18):6022-6026.

(5] At R NI, i, 5, — &SR MRIET] K&
Prrb 3 AT R A A LT ], P AL BE L 2022, 36 (8) - 568-
570.

(6] BEWEY HZefl, 48 &, ) KA M 20182020 4F 41
PR B B A R 45 R A B [T ). T e R A
%,2021,30(18):3319-3322.

[7] XIAO Y H,WAGENDORP A,MOEZELAAR R,et al. A
wide variety of Clostridium perfringens type A food-borne
isolates that carry a chromosomal cpe gene belong to one
multilocus sequence typing cluster[]J]. Appl Environ Mi-
crobiol,2012,78(19) : 7060-7068.

[8] JOLLEY KA,BRAY JE, MAIDEN MC]. Open-access bac-
terial population genomics: BIGSdb
PubMLST. org website and their applications[]J]. Well-
come Open Res,2018,3:124.

(o] A, B o, Wil s, 5. 2171 I8 15 & LFE o 7 F
i B G i 46 RO AT AR AR L ). S B 22 4Rk, 2017, 33

software, the

(11) :1872-1875.

[10] LIANG B S.HUANG Y M,CHEN Y S,et al. Antimicro-
bial resistance and prevalence of CviB, SEK and SEQ
genes among Staphylococcus aureus isolates from paedia-
tric patients with bloodstream infections[ J]. Exp Ther
Med,2017,14(5) :5143-5148.

L1010 Z=E05r, i g, ok 38, 55, Jb ag i IX 87 4 @ A
PERERR AR B A R AE RS [T, R B B AR R AR
2019,31(1):13-16.

[12] WANG B,DONG W J,MA L Y,et al. Prevalence and ge-
netic diversity of Clostridium perfringens isolates in hos-
pitalized diarrheal patients from central Chinal[ J]. Infect
Drug Resist,2021,14:4783-4793.

[13] Fe ok, JA MG  H A . 55— RE Rl <R IR T E ) h
R S5 A A [ ). B WL 2022,37(8) 1 1124-
1127.

[14] MASLANKA S E.KERR J G, WILLIAMS G.et al. Mo-
lecular subtyping of Clostridium perfringens by pulsed-
field gel electrophoresis to facilitate food-borne-disease
outbreak investigations[J]. J Clin Microbiol,1999,37(7) :
2209-2214.

(157 hHds, FIR I, MR, 45, L 2R FE 0 IX ™ <% AR T 19
Oy T B S 2GR LT ], P TR 2L 2023.48(9)
1057-1063.

[16] HUANG K Y.LIANG B S.ZHANG X Y.et al. Molecu-
lar characterization of Clostridium perfringens isolates
from a tertiary children’s hospital in Guangzhou, China,
establishing an association between bacterial colonization
and food allergies in infants[ J]. Gut Pathog,2023,15(1):
47.

(177 X 1L AR A8 28 i 2 5 G 7 g v 7 0 8 AR TR 119 0 25
YE VBE R A R R 25 PR S (D B RS 1 AR AR R A
2019.

[18] . LR 45 ¥ 43 My X1 % 58 J8 o e v 7= ROE R AR T 1Y
53 P M 8 B B N 4 BUD. TR R s Ll AR ARk K A% L 2020,

[19] REN Y Y,LV X Y,XV W P,et al. Characterization and
multilocus sequence typing of Clostridium perfringens i-
solated from patients with diarrhea and food poisoning in
Tatan region,Chinal[J]. ] Glob Antimicrob Resist,[2023-
11-27]. https://pubmed. ncbi. nlm. nih. gov/38157936/.

[20] XIU L,ZHU C G, ZHONG Z B, et al. Prevalence and
multilocus sequence typing of Clostridium perfringens i-
solated from different stages of a duck production chain
[I]. Food Microbiolog,2022,102:103901

s B 1 :2023-03-11 & 5191 :2023-11-25)



	中检3 送厂版_部分1
	中检3 送厂版_部分2
	中检3 送厂版_部分3
	中检3 送厂版_部分4
	中检3 送厂版_部分5

