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Citrobacter freundii 78 89 89 78 0 33 78 0 0 89
Enterobacter cloacae 93 97 100 0 0 0 100 100 0 95
Escherichia coli 95 50 95 1 90 98 1 0 0 95
Klebsiella pneumoniae 98 99 97 0 98 0 98 98 1} 0
Proteus mirabilis 2 15 96 98 0 2 65 50 98 95
Salmonella Group | most serotypes 1 1 96 95 98 1 95 0 0 95
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Sorbitol-MacConkey Medium for Detection of Escherichia coli
0157:H7 Associated with Hemorrhagic Colitis

SANDRA B. MARCH* aAND SAMUEL RATNAM
Newfoundland and Labrador Public Health Laboratories, St. John’s, Canada Al1B 3T2

Received 29 August 1985/Accepted 2 January 1986

Escherichia coli serotype O157:H7 is a recently recognized human pathogen associated with hemorrhagic
colitis. Unlike most E. coli strains, E. coli O157:H7 does not ferment sorbitol. Therefore, the efficacy of
MacConkey agar containing sorbitol (SMAC medium) instead of lactose as a differential medium for the
detection of E. coli 0157:H7 in stool cultures was determined in comparison with MacConkey agar. The
relative freq y of bitol-fermenting (NSF) organisms other than E. coli 0157:H7 in feces was low at
10 to 20% (95% confidence limits), and NSF organisms also occurred mostly in small numbers. In a field trial
involving over 1,000 diarrheal stools, E. coli 0157:H7 was isolated from 18 stools, all of which were from
patients with bloody diarrhea. In every instance, the growth of E. coli 0157:H7 on SMAC medium was heavy
and occirred in almost pure culture ds coloriess NSF colonies in contrast to fecal flora, which are mostly
sorbitol fermenting and hence appear pink on this medium, whereas on MacConkey agar cultures, the growth
of E. coli 0157:H7 was indistinguishable from fecal flora. SMAC medium permitted ready recognition of E.
coli 0157:H7 in stool cultures. Detection of E. coli 0157:H7 on SMAC medium had a sensitivity of 100%, a
specificity of 85%, and an accuracy of 86%. SMAC medium stool culture is a simple, inexpensive, rapid, and
reliable means of detecting E. coli 0157:H7, and we recommend routine use of SMAC medium especially for
culturing bloody stools.

JOURNAL OF CLINICAL MICROBIOLOGY, May 1986, p. 869-872

TABLE 1. Validity of detection of E. coli O157:H7
on SMAC medium*

No. of stool cultures

NSF
organisms Without E. coli With E. coli
0157:H7 O157:H7
Present 36 14
Absent 204 0

@ Diagnostic parameters (2): sensitivity, 14/14 = 100%; specificity, 204/240
= 85%; positive predictive value, 14/50 = 28%; negative predictive value, 204/
204 = 100%; accuracy, 218/254 = 86%; prevalence, 14/254 = 5.5%.
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TABLE 2. Results of field trial of SMAC medium
stool cultures

No. (%) of No. (%) of
Naturel of I\io. Oft d stools yielding stools yielding
00 stoositesie NSF organisms E. coli 0157:H7
Bloody 99 287 (28) 18”2 (18)
Nonbloody 944 88 (9.3) 0

9 Mostly mixed growth with sorbitol fermenters except when E. coli
0157:H7 was present.

5 All obtained in almost pure cultures as NSF organisms. Significantly
different from zero (P < 0.01).

NSF D& < [ Pseudomonas spp. % Proteus spp. % €D IPA(PDA) B EH T
HdEMNHLMMIShT,

JOURNAL OF CLINICAL MICROBIOLOGY, Oct. 1988, p. 2006-2012

Characterization of Escherichia coli Serotype O157:H7
SAMUEL RATNAM,* SANDRA B. MARCH,! RAFIQ AHMED,? GREGORY S. BEZANSON,*t AND
SHANTI KASATIYA?*

Newfoundland and Labrador Public Health Laboratories, St. John’s, Newfoundland, Canada AIB 3T2,' and
Regional Public Health Laboratory,* Laboratory Centre for Disease Control,> and Department of Microbiology,
University of Ottawa,* Ottawa, Ontario, Canada

Received 14 April 1988/Accepted 12 July 1988

A total of 174 strains of Escherichia coli serotype O157:H7 repr ing human isol obtained from
outbreaks and sporadic cases of hemorrhaglc colitis, hemolytic-uremic syndrome, and nonbloody diarrheal
illnesses as well as from asymptomatic carriers across Canada and the United States were examined. E. coli
serotype O157:H7 p d disti hemical markers, a 100% negative reaction for 3-glucuronidase and
sorbitol, and a 100% positive reaction for raffinose and dulcitol; all strains otherwise were biochemically typical
of E. coli. The vast majority (97 %) of the strains were susceptible to commonly used antimicrobial agents. All
strains produced readily detectable levels of Verotoxin; however, with polymyxin extraction, nearly 50% of the
strains showed up to a 10-fold increase in the toxin level. None were found to mediate hemagglutination of
human group A erythrocytes with or without p-mannose. The majority (~70%) of the strains showed localized
and diffuse adherence to HEp-2 cells and Henle 407 cells, and the adherence patterns were not very different
from those observed among other E. coli strains. Twenty phage types were recognized, with phage types 1 and
2 accounting for 65% of the test strains. Plasmid analysis indicated three basic plasmid profiles: profile I was
characterized by 68.7- and 4.2-megadalton (MDa) plasmids (62% of strains), profile II was characterized by
66.2- and 1.8-MDa plasmids (20% of strains), and profile III was characterized by a 62.5-MDa plasmid (18%
of strains). A small number (19%) of the strains carried at least one additional plasmid over the basic
complements, and these could be considered to constitute a miscellaneous category. None of the above-
described characteristics of E. coli serotype O157:H7 could be directly correlated with one another, with the
nature of infection, or with the geographical distribution of strains.
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EHEC 0157 & {thE & D& A A

EHEC 0157 (i@HE® E. coli)

+ Sorbitol [Et¥ (©95% Bi%)

+ B-Glucuronidase fE1%(+95%)

« 1 0157 miEFICEE

E.coli UNTRE L L 5EE

» E. hermannii (£ TIEM) .

Proteus/Morganella spp.7& &

> IPA(PDA) ##i% > SIB

» E. hermannii (£ TIEM)
sCellobiose % £1%

» E. hermannii (3ZZRI5)
» Cellobiose ##lZ2(CLIG)
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TABLE 3 Biochemical reactions® of the named species, subspecies, biogroups, and Enteric Groups

3 9 ) g §
5 .E o o 3 g s g -é 5 § .g
-E& EL3EE S 8 g8 52 §%5 ¢
§ 243 ,8%t2%f $,85  SEE=FEE
§ 2353 F £B6:iisgsgsEiifs
T g3 EZ 5 EEES %5 5 EE3EESE S
E 2 L g5 S8 g g £ 5 g 8 8 & & 3= 9 5 3
: S s & g B EFST EE P s 85 S g g e g8
Organism L = 5 8 9 = ¢ g48 25 =% § 2 2 8 8 £ £ g &
SESESEEEBREE S 8300883232388
ES20E5EA<0=ETESEAan0SaAAad< E
Genus Averyella
A. dalhousiensis*® 0100 0 8 0 70 0100 O 8 100 O 100 85 100 85 30 0 100 8 100 0 O
Genus Budvicia
B. aquatica® 0 93 0 08 3 0 0 0 027 0 O 0100 53 8 O 60 O O O O
Genus Buttiauxella
B. agrestis 0100 0100 0 O O O 0100100 O 80 60 100 100 100 0100 0100 O O
B. brennerae 0100 0 0 O O O O O 33100 O 100100 100 100 O 0100 0 100 67 O
B. ferragutiae 0100 0 O O O 0100 O 8 60 0 40 0100100 0 0100 0100 0 O
B. gaviniae 0100 020 0 0 O O 20 0 8 O 60100 100 40 60 0 100 0 100 100 O
B. izardii 0100 0 0 0 0 O O 0100100 O 67 100 100 100 100 0100 0100 O O
B. noackiae* 33100 0 33 0 0100 O 67 0100 0 100100 100 100 O O0100 0100 O O
B. warmboldiae 0100 0 33 0 0100 0O O 0100 O 33 100 100 100 O 0100 0100 O 67
Genus Cedecea
C. davisae* 0100 50 95 0 O O O 50 95 95 0 8 91100 70 19 100 100 0 99 0 O
C. lapagei* 0 40 80 99 0 O O O 8 O 80 0100 99100 100 60 0100 0100 O O
C. neteri* 0100 50100 0 O O 0100 0100 O 65 100 100 100 35 100 100 0100 O O
C. species 3* 0100 50100 0 O O 0100 0100 0100 0100100 O 50100 0100 O O
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RHIHD ASM ORZHERERICESIRZ f=xls

A2 v = = | Averyella dalhousiensis |
"®0 06 ASMOL T .xls
< | o j s [ D E F G H [ J K

1 B Ind MR VP CIT H2S  Urea PDA LYS ARG  Ornithine M

Averyella dalhousiensis 0.001 0.999 0.001 0.849 0.001 0.699 0.001 0.999 0.001 0.843 0
3 Budvicia aquatica 0.001 0.929 0.001 0.001 0.799 0.329 0.001 0.001 0.001 0.001 0
4 Buttiauxella agrestis 0.001 0.999 0.001 0.999 0.001 0.001 0.001 0.001 0.001 0.999 0
5 Buttiauxella brennerae 0.001 0.999 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.329 0
6 Buttiauxella ferragutiae 0.001 0.999 0.001 0.001 0.001 0.001 0.001 0.999 0.001 0.799 0
7 Buttiauxella gaviniae 0.001 0.999 0.001 0.199 0.001 0.001 0.001 0.001 0.199 0.001 0
8 Buttiauxella izardii 0.001 0.999 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.999 0
9 Buttiauxella noackiae 0.329 0.999 0.001 0.329 0.001 0.001 0.999 0.001 0.669 0.001 0
10 Buttiauxella warmboldiae 0.001 0.999 0.001 0.329 0.001 0.001 0.999 0.001 0.001 0.001 0
11 Cedecea davisae 0.001 0.999 0.499 0.949 0.001 0.001 0.001 0.001 0.499 0.949 0
12 Cedecea lapagei 0.001 0.399 0.799 0.989 0.001 0.001 0.001 0.001 0.799 0.001 0
13 Cedecea neteri 0.001 0.999 0.499 0.999 0.001 0.001 0.001 0.001 0.999 0.001 0
14 Cedecea species 3 0.001 0.999 0.499 0.999 0.001 0.001 0.001 0.007 0.999 0.001 0
15 Cedecea species 5 0.001 0.999 0.499 0.999 0.001 0.001 0.001 0.001 0.499 0.499 0
16 Citrobacter amalonaticus 0.999 0.999 0.001 0.949 0.049 0.849 0.001 0.001 0.849 0.949 0
17 Citrobacter braakii 0.329 0.999 0.001 0.869 0.599 0.469 0.001 0.001 0.669 0.929 0
18 Citrobacter diversus(koseri) 0.999 0.999 0.001 0.099 0.001 0.589 0.001 0.001 0.849 0.999 0
19 Citrobacter farmeri 0.999 0.999 0.001 0.099 0.001 0.589 0.001 0.001 0.849 0.999 0
20 Citrobacter freundii 0.329 0.999 0.000 0.779 0.779 0.439 0.001 0.001 0.669 0.001 0
21 Citrobacter gillenii 0.001 0.999 0.001 0.329 0.669 0.001 0.001 0.001 0.329 0.001 0
22 Citrobacter murliniae 0.999 0.999 0.001 0.999 0.669 0.669 0.001 0.001 0.669 0.001 0
23 Citrobacter rodentium 0.001 0.999 0.001 0.001 0.001 0.999 0.001 0.007 0.001 0.999 0

SIB & CLIG [2& % EHEC 0157 MR %E
+  EHEC 0157 X 1996 FORHAEHINSHLKE. §HEBLMERTHY. TOMMBR L L TIT 0157:H7
&£ 0157:H- BB ELED D,

H2 v = S | {1-B2)={1-C2)={1-D2)={1-E2)=F 2=G2
'"®0 6 ASMOBI T f.xls
<> A B c D E F c § i I J

1 B SOR  PDA Oxidase CEL LAC Ind BHME MUG

EHEC 0157 0.001 0.001 0.001 0.001 0.999 0.9929 0.994 86.90 0.001
3 Escherichia coli 0.939 0.001 0.001 0.019 0.949 0.979 0.055 4.851 0.959
4 Escherichia coli, inactive 0.749 0.001 0.001 0.019 0.249 0.799 0.049 4.274

5 Enterobacter agglomerans complex 0.299 0.199 0.001 0.549 0.399 0.199 0.020 1.756

6 Escherichia hermannii 0.001 0.001 0.001 0.969 0.449 0.989 0.014 1.200

7 Plesiomonas shigelloides 0.001 0.029 0.989 0.001 0.799 0.999 0.009 0.744

8 Shigella flexneri(Group B) 0.289 0.001 0.001 0.001 0.009 0.499 0.003 0.278

9  Shigella boydii(Group C) 0.429 0.001 0.001 0.001 0.009 0.249 0.001 ATF cut
10 Edwardsiella tarda biogroup 1 0.001 0.001 0.001 0.001 0.001 0.999 0.001
11 Moellerella wisconsensis 0.001 0.001 0.001 0.001 0.999 0.001 0.001
12 Edwardsiella tarda 0.001 0.001 0.001 0.001 0.001 0.989 0.001
13 Providencia rettgeri 0.009 0.979 0.001 0.029 0.049 0.989 0.001
14 |Leclercia adecarboxylata 0.001 0.001 0.001 0.999 0.929 0.999 0.001
15 Providencia stuartii 0.009 0.949 0.001 0.049 0.019 0.979 0.001
16 Budvicia aquatica 0.001 0.001 0.001 0.001 0.869 0.001 0.001
17 Kluyvera georgiana 0.001 0.001 0.001 0.999 0.829 0.999 0.001
18 Ewingella americana 0.001 0.001 0.001 0.099 0.699 0.001 0.001
19 Kluvvera ascorhata 0399 0.0Mm N.001 0999 0.979 0919 0.0
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HREREMIZ K S E. coli DEH

K2 v = [ =B2=(1-cai=D2={1-E2)=(1-F2)=(1-G2)={1-H2}*I2=J2 |

“YaXa) ASMONIT [ .xls

< A B c D E F G H l J L

1 ® i LAC Oxidase Ind VP CIT  H2S PDA  LYS MOT RHEE HEMHE
Escher ce 0.949 0.001 0.979 0.001 0.009 0.009 0.001 0.899 0.949 0.776 87.8

3 Kluyvera cryocrecens 0.949 0.001 0.899 0.001 0.799 0.001 0.001 0.229 0.899 0.035 4.0

4 Kluyvera ascorbata 0.979 0.001 0.919 0.001 0.959 0.001 0.001 0.969 0.979 0.035 3.9

5 Escherichia hermannii 0.449 0.001 0.989 0.001 0.009 0.001 0.001 0.059 0.989 0.026 2.9

6 | Plesiomonas shigelloides 0.799 |0.989| 0.999 0.001 0.001 0.001 0.029 0.999 0.949 0.008 0.9

7 Escherichia coli, inactive 0.249 0.001 0.799 0.001 0.009 0.009 0.001 0.399 0.049 0.004 0.4

9

10

12

13

14 S

15

16

17

18

©

TABLE 1. Summary of the biochemical reactions of E. coli
serotype O157:H7 and E. coli other than serotype O157:H7¢

E. coli %E.l)(c’zil:‘i::her than serotype Data base & L/ —C 0)

Test

serotype 0157:H7 =

0157:H7 _—

(n = 174) n=9714" n=1887 rhﬁ$§] @Bﬁ#
B-Glucuronidase 0 96 NT?
Sorbitol 0 95 80
Salicin 0 0 36
Esc!.ll!n . 0 NT 31
Arginine dihydrolase g NY 16 - ERE1990FOHREIH 1+
Inositol 0 1 1 % EHEC 0157 M ERA=EHILL
Se“obiose g g (1] ¥k, 1996 B R LI-LH=E

rease - = N

Citrate 0 0 0 BISEDET, HBEORER
KCN 0 NT 0 IckEhEREEAT-.
Sucrose 87 42 54
Glucose (acid) 100 100 100
Glucose (gas) %8 NT 2 - CHhIESEEChR o THRY
Arabinose 100 99 99 FEHEE (0%, 100 %) MEHS
Trehalose 100 99 98 hTWE=CE&ITkb,
Mannitol 100 9 98
Lactose 100 88 92
Maltose 100 98 91
Rhamnose 100 91 84
Xylose 100 97 83
Lysine decarboxylase _ _ _ _ 100__ ___ _92__ ___81_ -
Ornithine decarboxylase 100 74 58 (R Ratnam 12& %, )
Raffinose 100 20 49
Duicitol 100 50 49

“[Based on 48 h of incubation.

> Data are taken from reference 21.
< Data are taken from reference 12.
4 NT, Not tested.
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Sorbitol - Rhamnose MacConkey for EHEC 0157

J Med Microbiol. 1991 Aug;35(2):107-10.

An improved selective medium for the isolation of Escherichia coli
0157.

Chapman PA, Siddons CA, Zadik PM, Jewes L.
Public Health Laboratory, Northern General Hospital, Sheffield.

Sorbitol-MacConkey medium has become widely used for the
isolation of verotoxigenic (VT+) Escherichia coli 0157. However,
many organisms other than VT+ E. coli 0157, especially other
serogroups of E. coli and Proteus spp., may not ferment sorbitol,
and thus may be confused initially with VT+ E. coli 0157.
Rhamnose is not fermented by VT+ E. coli 0157, but is by most
sorbitol non-fermenting E. coli of other serogroups. Cefixime is a
cephalosporin antibiotic that is more active against Proteus spp.
than against E. coli. Inclusion of rhamnose and cefixime in
sorbitol-MacConkey agar improves its selectivity for the isolation of
VT+ E. coli 0157.

CT-SMAC, CT-RMAC [Z#1+4 EHEC 0157, 026
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Salmonella spp. OFERIEMIC & 5585l

- BHLOMIEMNRH DI ENSFTEFICEELT, t
BHIZ Salmonella spp. DEMNITIBEZTH 5,

- LE=AoTEADEREMEFERT S LITEY.,

RELGRBTETOIDEFZ NS,

- UTFIS, EDBZAAZHARLTHEL,

Salmonella spp.

) 8 7l

K2 v = S | J2/SUM{J2:J9)=100

‘@06 ASMOBIT x5

< A B Cc D E F G H l J

1 E | LAC GlU,gas H2S Suc LYS Ind MOT CIT #xlE HAiuE

Salmoenella GrouplV 0.001 0.999 0.999 0.001 0.999 0.001 0.979 0.979 0.953 ]

3 Salmonella Groupll 0.009 0.999 0.999 0.009 0.999 0.019 0.979 0.999 0.939 16.5
4 Salmonella bongeri (GroupV) 0.001 0.939 0.999 0.001 0.999 0.001 0.999 0.939 0.876 15.4
5 Salmenella Groupliia 0.149 0.989 0.989 0.009 0.989 0.009 0.989 0.989 0.791 13.9
6 Salmenella enterica (Groupl) 0.009 0.959 0.949 0.009 0.979 0.009 0.949 0.949 0.781 13.7
7 Salmonella GroupVl 0.219 0.999 0.999 0.001 0.999 0.001 0.999 0.889 0.690 12.1
8 Trabulsiella guamensis 0.001 0.999 0.999 0.001 0.999 0.399 0.999 0.879 0.525 9.2
@ Salmenella Groupllib 0.849 0.989 0.989 0.049 0.989 0.019 0.989 0.979 0.132 2.3
10 Salmonella Grouplsertype Choleraesuis  0.001 0.949 0.499 0.001 0.949 0.001 0.949 0.249 0.106 1.9
11 |Yokenella regensburgei 0.001 0.999 0.001 0.001 0.999 0.001 0.999 0.919 0.001

12 Citrobacter werkmanii 0.169 0.999 0.999 0.001 0.001 0.001 0.999 0.999 0.001

13 Averyella dalhousiensis 0.299 0.849 0.001 0.001 0.999 0.001 0.999 0.849 0.001

14 Proteus mirabilis 0.019 0.959 0.979 0.149 0.001 0.019 0.949 0.649 0.000

15 |Citrobacter youngae 0.249 0.749 0.649 0.199 0.001 0.149 0.949 0.749 0.000

16 |[Edwardsiella tarda 0.001 0.999 0.999 0.001 0.999 0.989 0.979 0.009 0.000

17 |Hafnia alvei 0.049 0.979 0.001 0.099 0.999 0.001 0.849 0.099 0.000

18 |Citrobacter braakii 0.799 0.929 0.599 0.069 0.001 0.329 0.869 0.869 0.000

19 |Citrobacter gillenii 0.669 0.999 0.669 0.329 0.001 0.001 0.669 0.329 0.000

20 |Serratia fonticola 0.969 0.789 0.001 0.209 0.999 0.001 0.909 0.909 0.000

21 |Serratia liquefaciens complex 0.099 0.749 0.001 0.979 0.949 0.009 0.949 0.899 0.000

22 Citrobacter freundii 0.779 0.889 0.779 0.889 0.001 0.329 0.889 0.779 0.000
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FAEDOREX. TEHL L DL

BERETORBFEEMNEL,
BE. BRREFXY FTIREBMORENTEL
LYy,

- BEIMEE RS KLY Escherichia coli (inactive) /R
bhbd,

- BEFHMICIE E.coli EEZ DN, HUlFDOERICIE
BRMXDETHS.

- BIRTIXPCRETTIZEE LT IERLH S,

FAE L REITE SN =EH
IR i 15 $R2003_09 H o

« 1. Escherichia coli inactive— Shigella sonnei
« Efl2. Escherichia coli—Shigella boydii

« E4l3. Morganella morganii—Shigella flexneri

« E{l4. Escherichia coli—Shigella flexneri

+ EBfI5. Escherichia coli—Shigella boydii

- Efl6. Morganella morganii—Shigella sonnei
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ZE 1 1. E. coli inactive— S. sonnei

ERERIRE ]
EE#ETORE ; S. sonnei

TSI, LIM, Oxidase, IPA, SC, VP,
om; WFhit S. sonneiZBEET

FE+w ka; S.sonneiE -+ E.

coli
REEME ; S. sonnei 2 fHIZKREE

#5452 TS. sonnei & L1-

HEF DI 15

« SS,DHL ; #&fE-#E1~2 mm®D
=%

« TSI, LIM, Oxidase ; S. sonnei &
BEEY

« EEFxv kb ; REFER(OrN, Sor)

« BI=F ; Shigella spp. & E.

« RAEFxY ke, AEXY M ;
Shigella spp. #&®E
EIE¥ v ke ; E. coli inactive

* : E. coli& S. sonnei MR ;
Ind, Mot, Gas, Orn, Sor, ACE, MUC

X4l 2. E. coli—S. boydii

iz =uL]

BE+*v bk ; S. boydii

HesRig ; (AT

i I3

UEDSEEFY Mok HEA
['S. boydii | T

DI 15

TSI ; LB D Gas E4A(KIAG,-),
LIM;) . Ind; B, BLuESHEZE
FEZ (LDCIXIEtE. Xylose ; Baté.
ACE ; B3t

PWILE ; C2il. boydii2, ff{z
F(invE) ; &t

RE¥*v kb ; E. coli

* ; RERRIEMIC & H—REEHI. EMNER]

NERBTHoII=HDRAEE (HHf
KUYDIAAVE)
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=l 3. M. morganii—S. flexneri

ERERRZE
SS ; |EKE

SIM ;

FE*v ke: Orn, UR., PDA;
2THIEN

FRAISHTINE | BSICHSR

DIri5
LIM ; :ESitE (—7EEE)

BEXv ba, BEFXY Fb; &
12 M. morganii

REFv ke HETRTREDE
EHICK AEENY—Thdhof
EBbhb,

s IR (BE) REXECFE

RTEVLSFERRRBRIMSATED

9. WERGTRELTLEL,

Fv FOBRIF+HITHo=,
GBI A R)

ZE1 4. E. coli—S. flexneri

ERERIRE I
; A

FRAIES I iH
BNV | #0344 : WThtlES

LLEMDS S. flexneri £ &

il {0k |
TSI ; HE®D Gas EE
LIM ; BLEEE
ACE. MUC ; &%IcHRtE
BRMETMNE ; AR

BIGF ; invE, ipaH : #ICiEtE

; Gas B4, EEIEL SRR TREER

REIhTWaEhofk
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| 5. E. coli—S. boydii

ERERRZE
REFXv b ; FHE

FRHISMTINGE ; 55

HesBiEh . FEER

(OXVE:
TSI ; HIHIC Gas ELE
LIM ; f55:EE 1
ACE. MUC ; & %It
B&fli. C&ffi ; &4 IkSE

EBI=F ; invE. ipaH ; (&t

Bl 4 LR, EERBTIEIREE

EAATENTY, DIIAORHL
BRI TLVEL

¥4 6. M. morganii—S. sonnei

ERERRE R
RE¥xw b ; S. sonnei

% ; D&l

D315

TSI ; Morganella IZR 5h 2 B#EE
MNEBELTULELL,

TSI, LIM; EHICFAFEZEET S
KIBRRETRIAL,

Mm% ; DREMAICHESET HH 14,
BLUTHEBITEELEL,

BB 46 ; TR S BEIREER.

REFY M AhTWS (BLIF18E
FOH) . EEBMEOERNFIR
NFoNTELTEBEENDREE

T2 TV, FRAE R EDREERA
{. PHALBEOEMRFETHY., *
ERELTRBRREBDES L HD L
Bbhs,
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AR E R TR 2005_04 5 5

#E SREER BEEE % | 58| % |B/E ik Kit451% | MC ASK | FHEAFLE | i &7F | B 7 4B
K |S. dysenteriae EIEC * B/— ¥
& |S. flexneri E. coli * | * B/A
B |S. flexneri Morganella sp. | * * B’/
B |S. boydii E. coli * B’/
& |S. boydii E. coli * B/R
B |S. boydii E. coli * * B’/-
EE |S. boydii E. coli * B’/
B |S. boydii E. coli g\ * B/E
B |S. sonnei Morganella sp. * B’/
& |Shigella_sp. E. coli * * ;)
B |Shigella sp./E. coli RAER * * B/—
+ |S. dysenteriae E. coli * B’/
t |S. flexneri E. coli * B/-
t |S. flexneri E. coli * | * B/A
+ |S. flexneri E. coli §§\\ )
= |S. flexneri Morganella sp. | * B/
+ |S. boydii E. coli * B/—
+ |S. boydii E. coli * B’/
+ |S. boydii E. coli * B’/ -
% |S. boydii E. coli §§\ I T8 S |— S
+ |S. boydii FEBTIZEN * * B/
% |S. sonnei E. coli * * B/A
t |S. sonnei E. coli * B/-
+ |S. sonnei Morganella sp. *(F B’/—
+ |S. flexneri /S. boydii |E. coli inactive * TR
+ |Shigella sp. E. coli B/R
+ |Shigella sp. FEFTIEZN * )
& |S. boydii E. hermannii * B/—
% |S. boydii Morganella sp. * B’/
1% |S. boydii BAEE * * B/R

F17E BABRMEDFERE—REEN S

(RRE—PDE A T REMTELTEYET, )
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B 8

AR £ YR H 1H#R(2003.9, 2005.4)[CE HREF v
BE#ERI1Z & Y E. coli, E. hermannii, Morganella spp.
% Shigella spp. £ RFEE LI=FHNRHESINTILVS,

F-ERIN SRS TEIEEEEROEENELH
BEAEtH 5,

SE. Ch5DEFEIZDULVT Shigella spp. ~DIREE
#EEI 5FBE L CEFEIEFIARE, B-galactosidase, B-
glucuronidase [CDWTHEKEF LF-ODTHET 5,

-

E. coli, E. coliinactive, Morganella spp., E. hermannii 7%
E % Shigella spp. LT HAEE LT, UTO®HEZEIT-
T=o
1. E. coli, E. coli inactive & DAL, EFEgiGIEHTORE(HELE

FIFAEE)[X 90% , 40% . Shigella spp. TlX 0-8% T#H5, —D
CEh o ARARERRIGIE, BFES FU O LFMIEVX -
I URIEMTOFRERE. SoICHEE%RBEEML, 7>
EVZOLFMOEVR - VT UBEMOBFET o1

2. Shigella spp. MR- D-glucuronidase [XfEtE &I 2HMENH S
M. FETRKRRERE & HEE B P BRG] —F)ITLNE,
S. sonnei MB-D- glucuronidase (X 99.8%A & & = TLY
%, €T, CLIGEXE#IZ & UB-glucuronidase DHEEF1T >
f-o E£1-. BIEEHOD S. sonnei M B-galactosidase ;EME % &
BYSHNTYEEDIL b)) I+—LEXEAV:,
*; Manual of Clinical Microbiology 8’th Ed.(ASM)
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REHCBERA L 1= 153t

1. AR EFELIE 18 b (ACE)
2. BFEE LU D LFEMOEDX VT UBIEEN

(SC-ACE1)
.EFEE7 VE=DILFTMOELX « H T UG
(SC-ACE2)

4. CLIGEX it

5. TSIEXEHh

6. LIMiZith

7. SIMEEHb(1/23% £ T 4R)

8. /@FAHI b)) 7 +—LEX(MERCK)

BEE U /K5 DAE AL I

BRAEERRIEE (/L) HOFAINRIY TA—LEX (/L)
YUBZAKRTVEZ=V.L1.0g RFTrY 3.0g
Y UB—KFEA) DL 1.0g BiEFFUDL 5.0g
[i{3::oal RPN N 2.0g YUBZAKFEFRFIIL 2.2g
i A ST NN 0.5g ) UBBKF=F FUIL 2.7g
L [ all Ry NN 5.0g ELEVERFR)IL 1.0g
JOLFE—ILTI— 0.024g FUT R 1.0g
EXK 15.0g VILE b—iL 1.0g

pH6.820.1 42— F—)L7 0.15g
REER 0.4g
=X 10.0g

pH 6.8+0.2




BEE L /- H5sh DA R I

SC-ACE1

SEVRY T UBIEMICEEE T F ) ) L% 2.0g/L ISFM.
SC-ACE2

SEVRY TUBBEMICEEE T =) L% 2.0g/L [ZFNN,

1), BRVAUEFEEISE, EFEET M OLBMSELX - H T OB,
BEUKBR7 oE-DLEMOEUX - 4 I UBIEIEHIINEEAZE121°C
159 EEERERICERE L.

2, HRFEAIL A T —LEXITIEEDAEICHELMER L 1=,

HEEE

S. dysenteriae ATCC13313(A%%),

S. flexneri ATCC12022(B#)

S. boydii ATCC9290(CE), S.sonnei ATCC9207(D%)

E. coli ATCC25922, Morganella morganii ATCC25830
Fa PR 5 Btk

S. flexneri(BEt) 10%%, S. boydii(CE¥) 2%k,

S. sonnei (D#¥)38%%, E. coli 17%k,

BTB EXEEH(CHRE LI-E% NS CLIG BEXKEH
FEOMREEMICERAEYEEL. FFBRIERMTER
[CE#EE. 35°C. 48 BsfFECEHIERL -,
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FRREABR

CLIG LIM SIM ACE SC-ACE1

HMEMEE MUG™ Lys Mot Ind Growth  Growth

A ATCC13313 KIN - - - - — —
B ATCC12022 KIN - - - - - -
CE ATCC9290 KIN - - - - - -
D& ATCC9207 KIN - - T - -
E. coli ATCC25922 KIA + + + + w w
E. coli ATCC35150 KIA - + + + - -
M. morganii ATCC25830 K/IA - - + + - -
E. hermannii AIA — — + + NT NT

*: MUG; B-glucuronidase (B4, 365 nm UV B FTHEEN

® R

CLIG LIM SIM SC-ACE1SC-ACE2

HEME MUG  Lys Mot Ind Growth Growth

A ATCC13313 KIN - - — — — _
BE ATCC12022 KIN - = - - - _
CE ATCC9290 KIN - — - — — _
D% ATCC9207 KIN - — - — — _
E. coli ATCC25922 KIA + + + + w +
E. coli ATCC35150 KIA - + + + — _
M. morganii ATCC25830 K/IA — — + + — _
E. hermannii AIA — — + + NT +

*: MUG; B-glucuronidase BEMME . 365 nm UV B FTHEENL




HR2

CLIG LIM SIM SC-ACE1 SC-ACE2
27 "
KIN MUG — Lys— Mot— Ind— Growth+ Growth+
BEE 10 10/10 1/10 10/10 10/10 10/10 0/10 0/10
CE 2 2/2 1/2 2/2 2/2 1/2 0/2 0/2
DEf 38 38/38 35/38 38/38 38/38 38/38 0/38 0/38
E.coli 16 N.T N.T N.T N.T N.T N.T 16/16

*; MUG;4-Methylumbelliferyl-B-D-glucuronide
B-glucuronidase NDHENXEE T, BiEDBE.

365nm UV RATTHRBEXAERT 5.

BHEEEDMER*

Organism

Ind LYS MOT Gas(Glu)LAC SUC

PAD CEL ACE UR MUC

dysenteriae
flexneri

boydii

S.

S.

S.

S. sonnei
E. coli

E. coli inactive
E. hermannii

M. morganii

45
50
25

0
98
80
99
95

0
0
0
0
90
40
6
1

0
0
0
0
95
5
99
95

0 0
3 1
0 1
0 2
95 95
5 25
97 45
90 1

0
1
0
1
50
15
45
0

0

o O O o o o

95

0

N N o0 © ©

97
0

0
8
0
0
90
40
78
0

o = =2 O O O o

95

0
0
0
10
95
30
97
7

*; Manual of Clinical Microbiology 8’th Ed.(ASM)
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Shigella spp. D £ {LZFERHER

S. dysenteriae S. flexneri S. boydii S. somnei
TAM (FEH)
R %+ %0 [ R %+ %H [ R B+ % | R %+ %
EA 2 d 43.7 d 50.1 d 28.8 = 0
TrE=ZYYERuI—¥ 1.5 11.3| — 7.9 1.6| d 18.1 31.9| — 0.5 4.8
FN=ZFUTANRFY T —E | — 0 — 0 - 2.5 + 99.4
| B - 0 - 7.8 — 0 — 0|
bistidiid = 0 N 0 d 16.4
B-Galactosidase d 49.9 — 0.8 d 11.1 + 99.1
B-Glucuronidase = 0.1 - 0.1 — 1 + 99.8
TR S DN RAEE — 0 — 4 — 0 = 0
Rk (&) :
L-798/-=X d 43.6 d 62.8 15.5| + 94.1 + 94.2 2.9
tobExt—2 = 0 = 0 = 0 d 10.6 1.9
K - 0 = 0 - 0.9 d 1.8 89.1
B d 12 77.1| d 30.9 499.9| d 7.5 92.5| + 85.4 6.8
774/ —A = 0 d 40.7 22.6 | — 0 d 2.5 8l.5
Fh/)—R d 324 55| — 4.6 52| — 0 + 77.1 20.9
=0 - 0 - 1.2 33.5| — 0 d 0.1 8.4
Fram—2 + 8.8 7.5| + 62.8 31.3| + 100 + 99.8
D-¥vuo—2 d 39 76| — 15 43| d 125 84.6| — 1.1
D-75¥€br—n - 0 = 0 — 0 - 0
ANy b= — 45 05| — 0.2 36| — 1.1 e 0
=t —n — 0 + 93.2 + 100 + 98.9
YIVE b= d 29.2 295| d 29.1 15.2| + 39.8 60.2| — 1.1 1.1

+ =90~100% 2Btk ; — =90~100%sBatE | d =11~89% 3Bitk,
RIEH — T RAKRBRIE L MEERDES S

Fig.1 BFEgiEEH# LD E. coli & Shigella spp. DIEEMR

E. coli

S. dysenteriae  S. boydii

S. flexneri S. sonnei

K. pneumoniae K. pneumoniae
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Fig.2 BFERIE b D EEEAT R (E. coli)

SC-ACE1 SC-ACE2

Fig.3 CLIGEXE#hDIEEFT R (UVEEST)

1~4; S. sonnei, 5; S. flexneri
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Fig4 /7 OFAN LYY I+—LEXLED
E. coli & Shigella spp. DEZFRR

S. dysenteriae ATCC13313 S. boydii ATCC9290 E. coli ATCC25922

S. flexneri ATCC 12011 S. sonnei ATCC9207 S. sonnei

BROFLY

1. BB 7 D E=— O LFMIEVX V) TUBBEMTIE
A L71= E. coli16 #%(X2THE. Shigllaspp. D
REIEHoNGN o1, BFBET ) O LFENE
X - 4 T URIEHEH(SC-ACE) XL 24 BRI TIX
E. coli DEBMNBEM o=, BFEET7 E=I LFM
SEUZ - 4 I UBIEHE(SC-ACE2) X155 24 B5RA
THELIZE coliDETHET L],

2. S. sonnei (345 38 #krh 35 %A% CLIG EXigih kT
B-glucuronidase Bt %R L1=,

3.E.coli & S.sonnei (F2BFANL L) T+r—LEX
rTeELnEFHERL=,
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4

b

 Shigella spp. 85> HE. BERBOREF Y FTREHREL
L\, HAREEE L CEFEIEFI REERABRA R SN BHM, A
ERNBOERIEEMTEIRL, YEVX - T UBIEIEMICHEE
B7UEZDLERMLUEEMSBRIFLEERTH 1=

+ Morganella spp. ZfRB LA =OIZIX IPA RIGDFEEH, 5
EEMEHE SIM BMEXERTORRELNRL,

+ S. sonnei [¥B-galactosidase D&% 53" B-glucuronidase %
EETOIHRMAZVRICEET IHEND S,

« Escherichia hermannii D% < [¥ CLIG EXTHAIFETH
%,

CLIG EXIEMhd Vibrio spp. ~DIit:

TABLE 3 Key differential biochemicals to separate species within Groups 1, 5, and 6

% Positive for*:

Tost Group 1 Group 5 Group 6
V. V. V. V. V. V. V. V.
cholerae mumicus damsela  fluvialis*  alginolyticus parahaemolyticus vulnificus  harveyi

Voges-Proskauer (1% NaCl) 75 9 95 0 95 0 0 50

Motility 99 98 25 70-89 99 99 99 0
Acid production from:

Sucrose 100 0 5 100 99 1 15 50

D-Mannitol 99 99 0 97 100 100 50

[Celiobiosc | 8 0 0 30 3 5 50

Salicin 1 0 0 0 4 1 0

¢ The numbers indicate the percentages of strains that are positive after 48 h of incubation at 36°C (unless other conditions are indicated).
Most of the positive reactions occur during the first 24 h.

Differentiation of the three biogroups of V. vulnificus® . Vibrio Spp. a)ﬁﬂ“ Iz %Fﬁi&?ﬁiﬁiﬂ
Result for biogroup?: ZRAWVW5IEE(E NaCl BRI 1%L
= T 1 3 L£2EY 5,
Ornithine decarboxylase \% - + . Z C Tl& V. vulnificus a)ﬁﬁﬁ“ Iz
kigl;ggj:ﬁig; + - + Cellobiose NEETH D L=/
D-Mannitol \% - - ﬂ“ LT &357": (AN
gjf;;gg;] - = 5 - COM®IC CLIG EXIEEERE
Salicin e + = 8T 5HEA. NaClDEMET B,

¢ Data from reference 10.
bV, variable (11 to 89% of strains are positive); +, positive (90 to 100% pos-
itive); —, negative (0 to 10% positive).
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