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Abstract

Background: Clostridium difficile infection affects people who have been treated with antibiotics and long-term care

facilities. C. difficile release two protein toxins, toxin A and toxin B that are the major virulence factors. C. difficile
plays important role in hospital-associated diarrhea around the world with wide range of clinical symptoms from

asymptomatic carrier, mild to severe diarrhea, colitis, pseudomembranous colitis.

Objectives: To investigate the prevalence of toxigenic C.difficile by multiplex PCR and to determine antimicrobial

susceptibility of C. difficile isolated from diarrheal patients using agar dilution method.

Materials and methods: A total of 49 isolates of C. difficile from stool specimens of diarrheal patients with suspected
antibiotic-associated diarrhea during 2012-2015 were included. Detection of toxin genes by multiplex PCR and

minimum inhibitory concentration (MIC) by agar dilution were performed.

Results: C. difficile isolates were classified into three groups according to toxin genes found as following 1) negative
detection of types A and B toxin genes (A-B-) (29 isolates, 3.36%), 2) negative detection of type A toxin gene but
positive detection of type B toxin gene (A-B+) (14 isolates, 1.62%), 3) positive detection of type A and B toxin genes
(A+B+) (6 isolates, 0.69%). Binary toxin genes were not found in any isolate. Results of MIC for 9 drugs were as
following; all isolates were sensitive to vancomycin (MIC 0.25-1 pyg/mL) and Metronidazole (MIC 0.25-2 ug/mL). All
isolates were resistant to clindamycin (MIC=8 to >256 pg/ml, MIC5,=32 pg/mL). Approximately 65.7% of isolates
were sensitive to moxifloxacin (MIC 1-4 ug/mL). Most isolates were sensitive to tetracycline (MIC<0.125-4 ug/mL) and
sensitive to chloramphenical (MIC 0.25-8 pg/mL). Antimicrobial susceptibility test of levofloxacin, gemifloxacin and
erythromycin were performed without criteria of breakpoint, MIC of these drugs were obtained as followings: 2 to >128 pg/mL
(MIC59=4 pg/mL), 0.5-32 pg/mL (MIC5¢=1 pg/mL) and 0.125-128 pg/mL (MIC5y=2 pg/mL), respectively.

Conclusion: Antimicrobial susceptibility and toxin production of C. difficile are useful for monitoring the severity of
disease and rate of resistant to antibiotics. The study found that the majority of metronidazole and vancomycin were
effective for treatment of C. difficile diarrheal infection in Thailand.
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MAUANTRIIETAYE tawA 1) ﬂa;uﬁvlajwuﬁuﬁmu@miaﬁ”wmsﬁwnﬁﬂ A sz B (A-B-) 37w 29 lalaian
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ﬁ'lﬁ'lﬁ'zy: Clostridium difficile, agar dilution, minimum inhibitory concentration (MIC) ﬂ’J’qul,’madL%a@iami@T’mqa%w
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A1T1TY NINANBIAIEATAITUANG ITWITOHIY
AMUAUTILIMNAULAUNTINNTITLTTINNTIT L UAY
NIENIWRITIIAFY (18u? 70/2557) Lﬁiam'sammm@;

289130 @T’Jamdqﬁ)mszﬁdomwﬁadayﬂuamwﬁmmzau

Vol. 50 No. 2 May 2017 189



=1 " 2 = ‘g/
ﬂams’gagium*’ﬁmﬂmnmumflﬂazamﬂﬁﬂmnL°ﬁa
A A > R [ Aa wn
uﬂsmmqﬁlmszamﬂszmm 1-2 N3N FIDIWIUHUANS
mulu 24 ou. Ngannd 4 °C ladsfiswasl Juanisusn

o A & A o a
ANBWNITILNICLRELILDTDNUN

mswnzAsside C. difficile NnAatsgszYaithe

LWW$L§UJL°‘§QI@]£|1°E alcohol shock technique® Tag
HRNAI8EN9TTL absolute ethanol lusasan 1:1 79137
puMNAVaIUL 1 Flag MNTREEFIaE9aIUNIINT
LgﬂdL%a Wilkins-Chalgren blood agar : WCBL (CM 619B;
Oxoid England) streak plate uasvamwizigeluanizly
81N1F (anaerobic jar ‘ﬁlﬁ gas generating kit L& anaerobic
indicator) 'ﬁ'qmwgﬁ 37 °C w1 48 $2lus Taladlvas
C. difficile Ma3nyun plate WCBL Sianmmizuun fimdmu
wi vouwdnagesnlsy Snfuvesans para-cresol luidl

hemolysis zone

msﬁgaﬁﬁﬁwﬂmL??aﬂ1aaga%15ﬂﬁﬂ

\Be C. difficile fou@adunsuLIN \aRgUvian
aiwavaiyulagldsmmpimad (oval subterminal spore)
LRauile mﬁ'ﬂaiamﬁwmanﬁmmmzﬂqaim Trow s
wadiuadanaaioiaandu lalavladiosgdn aruqu
amnwlasniaraseuansuzlalafiuazguaudanig
Fedvesida C. difficile Mwiziassldanndlagng
\WSsnibuiuiTeanasgu C. difficile ATCC 43255

ms‘nﬂaanmm&ul’maaL%”miaa'm?f'mqa%wé’f'm%%
agar dilution method

maaummvl’rnam%a@iamﬂﬁ‘%‘mz 9 7ha Usznauaie
vancomycin, metronidazole, clindamycin, cholramphenical,
moxifloxacin, tetracycline, levofloxacin, gemifloxacin LLag
erythromycin lagld Clostridium difficile GAI10029 ua
Bacteroides fragilis ATCC 25285 Lﬂm%amuqu aoit
Subculture Ha C. difficile T le pure colony U WCBL
01y 48 T2l 1°ﬁ°”lﬁw°uﬁ1§ﬁﬂi’1ﬂmﬂL%aijwm"'ﬁ?aajmﬂu
Brucella broth f@]l‘lﬁﬁﬂ’muﬁu 1 McFarland lagld
colorimeter #3alfitUNy McFarland standard 13ilad
ﬂi’]ﬂﬁ]’]ﬂL%ﬂ@@]L%ﬂﬁﬂ%ﬂﬂ’n&l"lqiuuﬁ’l 2 fiasaay laadslu
inoculator uastAiNdUWIIvasLTeln inoculator 1it Ll
lﬁL%aLLGtL%ﬂ&ﬂ@]ij’mﬁ]uﬂiULLﬁ’J dtiasas replicator
¥m3 inoculate 188U Brucella sheep blood agar f
lsonanududusne g ush aniudy plate 7 37°C lu
anazlfanme Wunm 48 alus dwuwaimﬂg’ju%aﬂqﬂ
mm%tyﬁmmﬁwﬁuiﬂLLazu”uﬁﬂwazz e MICs, Uaz MICq
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N1IA9IIN toxin genes wegide C. difficile T
multiplex PCR
msaﬁ'mmsﬁ'nqnswmnﬁmsha!,%”a C. difficile
ﬁwvl,aismawﬁwnvlﬁmn@”’;aﬂ’mqamszmaa;&”ﬂm
LLa:ﬁgﬁ)ﬁLLﬁTTjuﬂm%a C. difficile n1WzLAnaln
Wilkins-Chalgren broth ﬂuluama:vﬁfmmﬂﬁqm%gﬁ
37 °C ww 48 Talug ﬁnL%ﬂﬁL%’%ﬁgLﬁuImauﬂuﬂ%wwms
1 Iﬁaﬁﬁm toldnaaa microcentrifuge 1WA 1.5 AaAAAT
Juanaznaniiala1ui3a 10,000 rpm (Spectrafuge
Labnet international Inc., USA) #1110 N Q@a"mlqﬁya
AA1UaNandly normal saline Usanas 1 adans Yufl
A214157 10,000 rpm w1 10 WA Qﬂdaulaﬁa &Na DNA
MNAZNOUTITENEN lysozyme W& proteinase k* N
\fiu DNA 147 20 °C

mnﬁummﬂﬂ'%mmmsﬁ’uqnsm

llwswas 3 @;ﬁ'aammu‘[m Lemee uazAmi®
(lwswa¥ tpi 18 PCR product 1ua 230 bp lwsiaes tcd-A
(f13N30A52988UMNILAA deletion Basfn ted-A) Loy
wug A- 1# PCR product 71619 110 bp L‘%‘vaa'mw”uﬁ A+ 1
PCR product 211a 369 bp 'lwstues tcd-B 1% PCR prod-
uct 2U1a 160 bp) La3BuEIBNENUTUAT 25 pL Usznay
e 0.5 pM lwsiwas, 0.2 mM dNTPs, 2.5 mM MgCl,,
1X PCR buffer, 0.5 U Tag DNA polymerase (Promega,
USA), DNA template 1 pL tRNUSNosnsWkgnamsasisLades
PCR thermal cycler (Multigene Labnet International Inc.,
USA) Usznausatuaat pre-denaturation 95 °C 3 w17l
40 790289 denaturation 95 °C 30 3417 annealing 55 °C
30 AWM extension 72 °C 30 w7 uax finakextension 72 °C
7 wift aququamnwlasld C. difficile DMST 16180
(A+B+) 8 PCR product 111@ 230, 369 WLaz 160 bp Was
C. difficile DMST 47766 (A-B+) i PCR product 2@ 230, 110
W8z 160 bp

MIATIIN binary toxin Va9l C. difficie 18 lwswes
24 feenuuulay Samie wazAnE? UszNaUMLMIATIAN
&% enzymatic (cdt-A) Trlwsiwes cat-A 1% PCR product
U@ 376 bp WAZEIW binding component (cdt-B) 1% wsiwas
cdt-B 1% PCR product 211e 475 bp
153105 25 pL Usznaude 0.15 pM lwswas, 02 mM dNTPs,
1.5 mM MgCl,, 1X PCR buffer, 1 U Tag DNA polymerase
(Promega, USA), DNA template 5 pL tAndSunos

VAT NRIUH Y

miﬁuqnsswﬁwm%ad PCR thermal cycler (Multigene
Labnet International Inc., USA) UznaudIsTuaan
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pre-denaturation 94 °C 5 w11 30 JaUVa4 denaturation
94 °C 45 w1l annealing 52 °C 1 w171 extension 72 °C
1.2 w1l uag final-extension 72 °C 10 #11l AILANATANN
lawld C. difficile ATCC BAA-1805 (cdt-A + cdt-B+) &
PCR product 141@ 376 bp Was 475 bp

nMswiaesge C. difficile MNA081999152VDY
éﬂ’ammzn’limi'ﬁm’l toxin gene W89 C. difficile
Taa3s multiplex polymerase chain reaction (mMPCR)

miﬁﬂwmﬁfg\iﬁﬂumﬂﬁuﬁmzhaqam‘s:mn
Tsanentnautsan 39niaann uazlsswenunanszuninm
WmIaaunyEwivd we. 2555-2558 HAMSIANZA LT
C. difficile mﬂ@ﬁaamqamiwaagﬂamua:msmmm toxin
gene 289 C. difficile NTSININLNANIFOILAS S1UUn
auWE WUBa C. difficile dedEmnzaadalu 49 T
nnvavue 862 T (fawa: 5.68) L toxin gene LU
A-B- 31w% 29 8 (308 3.36) UULU A-B+ d1uak 14
(30982 1.62) UAZLUL A+B+ 41U% 6 318 (3088 0.69)
Lﬂu@"ﬁaﬂ"}amﬂpﬂﬂmmﬂ W% 26 318 INABEITE
Yanua 421 (30882 6.17) Qﬂmm@oﬁwmu 23 718 9N
@ﬁaaha;jﬂ'mmﬁm%%m 441 7y (F098z 5.21) (Table 1)
S ATEALDNUAEIe0ENI6I5E

ISOWEJ’]‘LI’]QLLliﬁa@I : ATIANWLLT C. difficile §183%

LWW:LgﬂoL%alupjﬂm T 23 1Y mmjﬂ’mnﬁ%m 381 Mo
(30882 6.04) 1w toxin gene WU A-B- 31w 11 318
(30982 2.89) UL A-B+ 914710 7 T (Touaz 1.84) uas
LUD A+B+ 1 5 T (Sawaz 1.31) Lﬂu;gﬂm"my 11 98
INFIBEMLRINUG 185 TNY(Fua 5.94) Djﬂ’l&l%tﬁd
12 T8 mn@‘i”;amugﬂ'wmﬁmﬁ%m 196 T (3088T 6.12)
(Table 1)

NNIAIIVAN toxin genes Mo3T mPCR lagsuun
an O e, e wazunasanasng iuesil O wa. 2555
asNLLEa C. difficile mﬂpjﬂmm@a 1 78 (Fa8az 3.70)
I toxin gene UL A-B+ 9 w.q. 2556 amawLLEe C. difficie
T 6 318 mﬂ;jﬂmﬁ?wm 93 78 (Fa8az 6.45) Lilw
qjﬂmmm‘hmu 3 78 1dw toxin gene LUU A-B- 1%
;Eﬂ’.ltmt@ﬁ’m’m 3 371 1w toxin gene UUL A-B-
A1UI% 1 8 WUY A-B+ 3WIN 1 318 URSLUL A+B+
$man 1 78 O we. 2557 aTanuLta C. difficile $1u3%
11 78 mﬂ;jﬂmﬁ?‘mm 176 318 (7088 6.25) Lﬂupjﬂm
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MyIIUWIN 6 Mo 1D% toxin gene LUL A-B- §11 2 1
WUD A-B+ 311% 2 18 Uaz LUD A+B+ 91w 2 1 1w
pjﬂmmﬁdﬁ‘hmu 5 918 11U toxin gene WU A-B- 91143Iu
2 918 WUU A-B+ 97%2% 1 318 LAZLUY A+B+ 31U2%
2 1 1) 2558 @vaanLLGa C. difficile $1Wa% 5 T8 9N
pjﬂmﬁewm 85 318 (709az 5.88) Lﬂmjﬂ’mmmﬁmu
2 18 10% toxin gene WU A-B- 313t 1 T8 LU A-B+
$1wam 1 g ugdihondedruan 3 1o 1w toxin gene
WU A-B- 97%3% 2 318 LU A-B+ a11a% 1 318 (Table 2)

Isswsnunawszdningn : Smsevanwuida C. dificie

@T’Jﬁ’i%l,wwzl,?iymL%alupgﬂamﬁmu 26 mmjﬂmﬁ?wm
481 18 (30882 5.41) WULTl toxin gene WUL A-B- 31174
18 T8 (T8 3.74) LUU A-B+ 914 7 38 (30882 1.46)
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Table 1 Identification of C. difficile by culture method and detection toxin genes by mPCR which classified by sex and

hospitals.
Total Maesot Hospital Prapokklao Hospital
Positive Toxin genes Sex Positive Toxin genes Positive Toxin genes
Sex Sex
(%) | aB- | AB+ |A+B+ | AB- | (B | aB | AB+ | A+B+ (%) | AB- | AB+ | A+B+
Male 26/421 | 16/421 | 7/421 | 3/421 | Male | 11/185 | 6/185 | 3/185 | 2/185 | Male | 15/236 | 10/236 | 4/236 | 1/236
(6.17) | (3.80) | (1.66) | (0.71) (5.94) | (3.24) | (1.62) | (1.08) (6.35) | (4.23) | (1.69) | (0.42)
Female | 23/441 | 13/441 | 7/441 | 3/441 | Female | 12/196 | 5/196 | 4/196 | 3/196 | Female | 11/245 | 8/245 | 3/245 -
(5.21) | (2.94) | (1.58) | (0.68) (6.12) | (2.55) | (2.04) | (1.53) (4.48) | (3.26) | (1.22) -
Total 49/862 | 29/862 | 14/862 | 6/862 | Total | 23/381 | 11/381 | 7/381 | 5/381 | Total | 26/481 | 18/481 | 7/481 | 1/481
(5.68) | (3.36) | (1.62) | (0.69) (6.04) | (2.89) | (1.84) | (1.31) (5.41) | (3.74) | (1.46) | (0.21)

Positive = C. difficile was found.

Table 2 Identification of C. difficile detected toxin genes by mPCR which classified by sex, years and hospitals.

Maesot Hospital
Sex 2012 (%) 2013 (%) 2014 (%) 2015 (%)
A-B+ Total A-B- A-B+ A+B+ Total A-B- A-B+ A+B+ Total A-B- A-B+
Male 0/11(-) | 3/42(7.14) | 3/42(7.14) 6/96(6.25) | 2/96((2.08) | 2/96(2.08) | 2/96(2.08) | 2/36(5.56) | 1/36(2.78) | 1/36(2.78)
Female | 1/16(6.25) | 3/51(5.88) | 1/51(1.96) | 1/51(1.96) | 1/51(1.96) | 5/80(6.25) | 2/80 (2.5) | 1/80(1.25) | 2/80(2.5) | 3/49(6.12) | 2/49(4.08) | 1/49(2.04)
Total 1/27(3.70) 6/93(6.45) 11/176 (6.25) 5/85(5.88)
Prapokklao Hospital
Sex 2012 (%) 2013 (%) 2014 (%) 2015 (%)
A-B+ Total A-B- A-B+ Total A-B- A-B+ A+B+ Total A-B- A-B+
Male 0/9(-) 3/72(4.16) | 3/72(4.16) 8/103(7.76) | 5/103(4.85) | 2/103(1.94) | 1/103(0.97) | 4/52(7.69) | 2/52(3.85) | 2/52(3.85)
Female 0/6(-) 2/53(3.77) 1/53(1.88) 1/53(1.88) | 4/132(3.03) | 3/132(2.27) | 1/132(0.76) 5/54(9.25) | 4/54(7.40) 1/54(1.85)
Total 0/15(-) 5/125(4.0) 12/235 (5.10) 9/106 (8.49)

Table 3 Minimal inhibitory concentration (MIC) of C. difficile against 9 antimicrobial agents.

MIC (pg/ml)

No.

of C.difficile isolate %)

Drugs Range 50% 90% Susceptible (%) Resistance (%)
Tetracycline <0.125->128 2 >128 40 (81.6) 9 (18.4)
Chloramphenicol 0.25-32 4 8 47 (95.8) 2 (4.2)
Metronidazole <0.25-2 1 2 49 (100) 0
Clindamycin 8->256 32 >256 0 49 (100)
Moxifloxacin 1-32 2 32 32 (65.3) 17 (34.7)
Vancomycin 0.25-1 0.5 0.5 49 (100) 0
Erythromycin 0.125->256 2 >256 NA
Gemifloxacin 0.5-32 1 16 NA
Levomycin 1->128 4 >128 NA

NA= No standard values for interpretation
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