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Characterization of a Toxin A-Negative, Toxin B-Positive Variant Strain of Clostridium difficile

Bo-Moon Shin, M.D. and Eun-Young Kuak, M.T.

Department of Laboratory Medicine, Sanggye Paik Hospital, Inje University, Seoul, Korea

Background : Clostridium difficile is one of the most important pathogens responsible for nosoco-
mial diarrhea. Recently, we have frequently experienced culture positive, toxin A enzyme immunoas-
say negative strains. Therefore, we evaluated the strains with several PCR primer sets to character-

ize them.

Methods : A total of 351 stool specimens were examined for toxin A using enzyme linked fluores-
cent immunoassay (ELFA) and also cultured for C. difficile using cycloserine cefoxitine fructose agar
incubated under anaerobic conditions. Spore stain and Vitek ANA identification card (BioMerieux,
France) were used for identification of C. difficile. We amplified toxin A and toxin B genes in 81 iso-
lates using primers NK1- NK2, NK3-NK2, NK9- NK11, and NK104-NK105.

Results : The concordance rate between ELFA and culture was 65.2% (229/351). PCR for the
toxin A gene using NK1-NK2, NK3-NK2 and for the toxin B gene using NK104-NK105 showed almost
the same results. However, toxin A gene PCR using NK9-NK11 showed that 45.7% (37/81) of the
evaluated strains were toxin A (-)/ toxin B(+) variant strains; thus, the corrected sensitivity and speci-
ficity of the ELFA based on the PCR results for toxin A and B genes were 65.6% and 100%, respec-

tively.

Conclusions : The low sensitivity of the ELFA results for toxin A was due to the toxin A(-)/toxin B(+)
variants of C. difficile, suggesting that the prevalence of the variant strains could be higher in Korea

than was expected. (Korean J Lab Med 2006; 26:27-31)
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AE Ao ZA}A, relative fluorescence value (RFV)7}
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Fig. 1. Agarose gel electrophoresis of PCR products of C. difficile
strains. Primer pairs: NK1-NK2(A), NK3-NK2(B) and NK9-NK11(C)
for toxin A genes, and NK104-NK105(D) for toxin B gene. The size
marker used was a 100-bp ladder. (A) and (B) showed identical
PCR results, but (C) disclosed different results in that only 2 cases
(lane 2 & 7) showed 1200 bp bands and the other 5 cases showed
700 bp bands representing variant strains. (D) represented most
of the C. difficile strains (except lane 3 and 9) that had toxin B genes.

=7 52 T A Pl 28 C difficile 817FFE TS
Z stk 54 A §34F 14E2 NK1 (GGACATGGTAAA-
GATGAATTC)-NK2 (CCCAATAGAAGATTCAATATT-
AAGCTT) % NK3 (GCAAGAAAAGAACTTCTGGCTA-
CTCAGGT)-NK2 A[EAE o]&slo] ZZA7] 3 NK1-NK2&
546 bp, NK3-NK2& 204 bpo] W=7} #2AEH FYo= HA
&tk NK9 (CCACCAGCTGCAGCCATA)-NK11 (TGAT-
GCTAATAATGAATCAAAATGGTAAC)AEAHE AMEs
54 A AR AEE $F F 1,200 bpell A MEst FEE 7
- HA AYHYSE 700 bpE HERH S F4 Ad AFE A
Y variant &4 AE, 1,200 bp, 700 bp EFo] &4l¢ ALE =
& A FRAL e A2 BASA 54 BE NK104 (GT-
GTAGCAATGAAAGTCCAAGTTTACGC)-K105 (CACT-
TAGCTCTTTGATTGCTGCACC) A|EA|E AlLslo] ZZA)
A 7195 F 340 bp] WET} HEEH PP I3tk
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351744 & 151784(43.0%) 1A C, difficile0] F25 .2,
o] F 2991 (19.2%)7F 4 A HAHAL oI 37720
%) =2 A A7} equivocal o TE Wi 54391 2008 A=
BT 54 A HOAA 9A0R, T AAREY dA& 652%
(229/351) Atk THEAAYNSS o153 54 A 2 54 B
FAAAAE NKI-NK2, NK3-NK2, NK104-NK105 437k
= 100% YX3 AHE Ao FHES 889% (72/81) At
NK1-NK2, NK3-NK2, NK104-NK105 AEAES A3 3
FEAAHTEH Y ELFARY uize 9 Eo|zx 77}
29.1% (21/72), 100% (9/9) Atk It NK9-NK11& t}E
AZE BHAT. 8147 & 32FF(395%) 9ol 1,200 bpe A4
MES e Y, 3745 (45.7%) = 700 bpe] W (variant) W
TE 1295(148%) € S0 th(Fig. 1). NK9-NK11 Z#}E
DAR Wo|FE A9 B¢, ELFARS 1A% 2 Bojx: 7}
7} 656% (21/32) 2 100% (12/12) tH(Table 1). ELFA equi-
vocalo| W 3¢ T 247} FHEAANWSHAINA 1,200 bp

Table 1. Results of ELFA tests based on toxin A gene PCR using
NK9-NK11primers

C.difficile toxin A
Total
positive variant* negative
ELFA  (+) 21(656%) 1(27%) O 22 (27.2%)
Equivocal 2 (6.3%) 1(2.7%) 0 3(3.7%)
) 9(28.1%) 35(94.6%) 12(100%) 56 (67.9%)
Total 32(100%) 37(100%) 12(100%) 81 (100%)

*C. difficile toxin A, variant was toxin A gene, showing atypical 700 bp
in PCR using NK9-NK11 primers.
Abbreviation: ELFA, enzyme linked fluorescent assay.
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