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Abstract

Introduction: Clostridium difficile-associated diarrhea is a global health problem. The pathogenicity of this
bacterium is determined by production of two major toxins: enterotoxin A and cytotoxin B. The clinical feature
typically includes diarrhea, lower abdominal pain and systemic symptoms, such as fever, anorexia, nausea
and malaise, but they can range from mild diarrhea to pseudomembranous colitis. The standard methods
of C. difficile for diagnosis and toxin detection are culture method and cytotoxicity assay (CA).

Materials and methods: Atotal of 433 fecal samples with diarrhea diseases from 13 provinces were collected
during year 2006-2013 for identification of C. difficile by culture method and detection toxin genes by mPCR.

Results: The prevalence of C. difficile infection was 14.55% (63/433) by culture method. The detection of
toxin genes by mPCR was A-B+ strain (19 samples), A+B+ strain (1 sample), A-B- strain (43 samples) and
no strain of binary toxin, respectively. The prevalence of C. difficile infection was occurred in women more
than men.

Conclusions: From this study showed that C. difficile infection is a major cause in patients with diarrhea.
The most common toxin gene was A-B+ strain. Monitoring of C. difficile strains in Thailand is useful for the
strains that cause antibiotic resistance.
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UNWY: Clostridium difficite \lusmalsnganszsnuaziiudymanssuguszaulan minielsauasBaitiinanns
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aNLEL aﬁwﬁmiﬁnuiunﬁsmiaaauaaﬂLm C. diffcite TatAmmzEnadauszminsammsfindeis cytotoxicity
assay (CA)
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NISASIMN toxin genes wovIGa C. difficile Ing38
multiplex polymerase chain reaction (mMPCR)

msaﬁmmsﬂusnssumnﬁou"ie C. difficile
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mnwmamwnu 37+2 °C W 48 me WasNfilse
Lﬁ]imL@lﬂmmwummmﬂumnm *naufin21u137 8,000
rpm (Spectrafuge Labnet international Inc., USA) #%
10 WA LLaz@ﬂdaulaﬁa NZAN8AZNAA2E normal saline
1 mL lunaaaawia 1.5 mL wauldaznauazanodualds
inliufianwsa 10,000 rpm 1381 10 Wl mmu‘tam
Waznoufildunaia DNA dagiingn Iysozyme L
proteinase k aN3BVa9 Sambrook wazAmz?' NUULAY
DNA fild137igaimg i 20 °C
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mstRNpEN mﬂ’%mmm’sﬁuqﬂﬁﬂumumaq tpi gene
tcd-A WAz tcd-B L@IBNFIBNENUINNAT 30 pL Aitsznau
@18 DNA template 5 ng, 0.5 mM dNTPs (Promega USA),
2.5mM MgCI2 (Promega USA), 1X buffer (Promega USA),
1U Taqg polymerase (Promega USA) kaz 0.5 uM 283
Twawefag Fanaaaluensafi 1 (tpi dnsuiluais izt
C. difficile ted-A §WIUEUAFIETABTAA A Uae ted-B
gmsuiufiaamsfesiia B) fisanuuulay Lemee uaz
Az’ mumnwmmﬂﬂimmmiwuﬁm'smaa binary
toxin (cdt-A Laz cdt-B) Lmﬂumuwamﬂimm 25 uL 71
sznauais DNA template 5 ng, 0.2 uyM dNTPs (Promega
USA), 1.5 mM MgCI2 (Promega USA), 1X buffer (Promega
USA), 1U Taq polymerase (Promega USA) Laz 0.2 uM
2a9lwsiuas 2 @; §1%3U binary toxin (cdt-A Wag cdt-B
aanuuulay Samie uazamue')

Insuaaf ted-B gnaanuuuinanEwnUg converse
5 reglon 2095w ted-B Gsluua PCR product 71 160 bp
Iwsias ted-A sanuuuan v ldtunsiia three deletion
ludunis region vasdin ted- A maammwuﬁmﬂu A-B+
aelwuneas PCR product f 110 bp mmumﬂwuﬁ‘n
\{lw A+B+ lfw1@ PCR product 71 396 bp sulnaund
2839 binary toxin tfgdaiiuaeslfisefiuandrsiuda
&% enzymatic §1%3U cdt-A WAz binding component
§1150 cdt-B skuna PCR product 7 376 bp ez 475 bp
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s unaronaalUid1aios DNA thermal cycler
(Multigene Labnet International Inc., USA) §1%3U tpi,
tcd-A e ted-B ﬁ%u@lauﬂ‘izﬂauﬁ’m pre-denaturation
94 °C 5 W1l denaturation 94 °C 30 3wl annealing 50 °C
30 Ju171 extension 72 °C 1 w111 31wn 30 01 &MU
binary toxin ﬁ%umauﬂi:ﬂauﬁ’m pre-denaturation 94 °C
5 w171 denaturation 94 °C 45 3111 annealing 52 °C 1 Wl

@1919N 1 Primers for multiplex PCR

extension 72 °C 1.20 w111 $1147% 30 30U @32988L PCR
product ﬂvLﬂmil agarose gel electrophoresis (2% agarose
gelTBE) nzualwi 100 V (Juiaan 1 52 lus anniudaw
LLNuquaﬂm ethidium bromide 3.A31¢# PCR product
mmmm UV transilluminator LU38uLigua119 DNA 7
@'y DNA marker

PCR
Gene Primers Sequence (5-3) product Amplification References
size (bp)
tpi tpi-F AAAGAAGCTACTAAGGGTACAAA 230 C. difficile Lemee et al., 2004"
house-keeping gene
ipi-R CATAATATTGGGTCTATTCCTAC
tcd-A tcd-AF  AGATTCCTATATTTACATGACAATAT 369 Toxin A enterotoxin Lemee et al., 2004""
fcd-AR  GTATCAGGCATAAAGTAATATACTTT 110 Toxin A deleted Lemee et al., 2004"
enterotoxin
tcd-B tcd-BF  GGAAAAGAGAATGGTTTTATTAA 160 Toxin B cytotoxin Lemee et al., 2004""
tcd-BR  ATCTTTAGTTATAACTTTGACATCTTT
cdt-A cdt-AF  TGAACCTGGAAAAGGTGATG 376 Enzymatic component  Samie et al., 2008
of binary toxin
cdt-AR  AGGATTATTTACTGGACCATTTG
cdt-B cdt-BF  GATTCACAGCTAATGTAACTA 475 Binding component of  Samie et al., 2008"
binary toxin
cdt-BR  TATAGTCTGACCAACTATTTC

@13191 2 List of bacteria for testing cross reaction

No. Microorganisms No. Microorganisms
1 Clostridium difficile ATCC 43255 (A-B-) 14 Streptococcus pneumoniae DMST 25929
2 Clostridium difficile A 4897 (A-B-) 15 Bordetella bronchiseptica DMST 6811
3 Clostridium difficle GAI 10029 (A+B+) 16 Stenotrophomonas maltophilia DMST 19079
4 Clostridium perfringens ATCC 13124 17 Burkholderia plantarii LMG 9035
5 Clostridium sporogenes ATCC 19404 18 Bacillus cereus DMST 11098
6 Clostridium ramosum ATCC 25582 19 Bacillus mycoides DMST 3747
7 Clostridium bifermentans LMG 3027 20 Bacillus thuringiensis DMST 18583
8 Clostridium sordellii ATCC 9714 21 Bacillus licheniformis DMST 16838
9 Vibrio parahaemolytica DMST 15285 22 Bacillus subtilis DMST 7988
10 Moraxella urethralis DMST 17525 23 Vibrio cholerae non O1, non O139 DMST 2873
11 Burkholderia pyrrocinia DMST 15513 24 Listeria monocytogenes DMST 17303
12 Klebsiella pneumoniae DMST 7592 25 Salmonella Enteritidis DMST 15676
13 Haemophilus influenza DMST 18936 26 Campylobacter coli NCTC 11353
27 Campylobacter lari ATCC 43675 30 Helicobacter pylori TK 1029
28 Campylobacter fetus DMST 17955 31 Achromobacter xylosoxidans subsp. xylosoxidans
DMST 8572
29 Helicobacter pylori NCTC 11638 32 Bacteroides fragilis ATCC 25285
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<« non deleted tcdA fragment (396 bp)
« tpi fragment (230 bp)
<« tcdB fragment (160 bp)

P—— <« non deleted tcdA fragment (396 bp)
— — « tpi fragment (230 bp)

por— « tcdB fragment (160 bp)

<« cdtB fragment (475 bp)
<« cdtA fragment (230 bp)

Eﬂﬁ' 1 A. The specificity of the references strains (Table 2) with tpi, tcd-A, tcd-B, cdt-A and cdt-B primers of C. difficile by multiplex PCR method. B. The specificity of
the references strains with cdt-A and cdt-B primers of C. difficile by multiplex PCR method. (Marker = 100 bp, lane 1 = C. difficile ATCC 43255, lane 2 = C. difficile A
4897 lane 3 = C. difficle GAl 10025, lane 4 = C. perfringens ATCC 13124, lane 5 = C. sporogenes ATCC 19404, lane 6 = C. ramosum ATCC 25582, lane 7 =

C. bifermentans LMG 3027, lane 8 = C. sordellii ATCC 9714, lane 9 = V. parahaemolytica DMST 15285, lane 10 = M. urethralis DMST 17525, lane 11 =

B. pyrrocinia DMST 15513, lane 12 = K. pneumoniae DMST 7592, lane 13 = H. influenza DMST 18936, lane 14 = S. pneumoniae DMST 25929, lane 15 =

B. bronchiseptica DMST 6811, lane 16 = S. maltophilia DMST 19079, lane 17 = B. plantarii LMG 9035, lane 18 = B. cereus DMST 11098, lane 19 = B. mycoides
DMST 3747, lane 20 = B. thuringiensis DMST 18583, lane 21 = B. licheniformis DMST 16838, lane 22 = B. subtilis DMST 7988, lane 23 = V. cholerae non O1, non
0139 DMST 2873, lane 24 = L. monocytogenes DMST 17303, lane 25 = Sal. Enteritidis DMST 15676, lane 26 = C. coli NCTC 11353, lane 27 = C. lari ATCC 43675,
lane 28 = C. fetus DMST 17955, lane 29 = H. pylori NCTC 11638, lane 30 = H. pylori TK 1029, lane 31 = A. xylosoxidans subsp. xylosoxidans DMST 8572, lane 32
= B. fragilis ATCC 25285, C1 = C. difficile ATCC 43255, C2 = C. difficile GAl 10029, lane Neg = negative)
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@15191 4 Identification of C. difficile by culture method and detection toxin genes by mPCR which classified by provinces and age groups (§i8)
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104 Msmsnaftamsunndizoslng

0/1

31-40
41-50
51-60

0/1

0/1

01
0/6

0/1

0/3

0/2

1Al

0/2

0/1

0/1
0/2
0/4

0/2
0/1
0/3

11

1

>60

0/4

No data

01 0/2

0/10

0/2

17

m”m

1Al

Total

tcd-A, B = tcd-B

A=

wan1sfinyn
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@199 MAAI97 2 woimmeseudansnlikaauuss
fiauiuwizdessisiidesnimasey wazliifia
ﬂﬁﬁ%mmﬁmﬁmﬁm%aguﬂ (31J°7i 1)

nslw:1devide C. difficile 9NAdBEVgs:dUoY

N899 1324 8NN TINTae9 9
SAININTINTIFY 433 $78879 FIWNILWITUENLT D
C. difficile 16 63 fatns Aaidusanaz 14.55 $Tuunaw
YARudadng doudtl wa. 2549-2556 wuwauaniilu
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