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Table 1 Biochemical reactions of 26 strains of E. tarda and 66 strains of Hydrogen Sulfide
producing E. coli comparing with those of E. coli and Salmonella

Test or substrate E. tarda (%) H,S E. coli (%) E. coli Salmonella
Hydrogen sulfide + ) —+ (98.5) - +
Urease - - - -
Indol + + (98.5) + -
Methyl red + -+ + +
PPA — — — —
Voges-Proskauer —_ — - —
Citrate (Simmons”) - — - d
KCN —_ — — i
Motility + + (75.8) Fo4oor () +
Gelatin — — ‘ - —

" Lysine decarboxylase + + d +
Arginine dehydrolase — — (89.4) d + or (+4)
Ornithine decarboxylase + (80.7) + (75.8) d +
Gas from glucose ' + + (95.5) + +
Lactose - + (86.9) + -
Sucrose — — (93.9) d -
Mannitol - -+ + +
Dulcitol - d (71.2) d d
Salicin - d (63.6) d -
Adonitol ] - — (54.6) - -
Inositol —_ - - d
Sorbitol - + (98.5) + +
Arabinose — (96.1) + + + or (+)
Raffinose — — (92.4) d -
Rhamnose - + (97.0) d +
Malonate - - - -
Mucate - + (89.4) + d
Christensen’s citrate -+ + (93.9) d +
Jordan’s tartrate —_ — d + or (+)
Sodium acetate - | + (95.5) = + or (+) d
Maltose + + o +
Xylose - + d +
Trehalose — + + +
Cellobiose — - — d
Glycerol + (96.1) + + or () d
Esculin — d (63.6) d -
Beta galactosidase — + (86.9) + -
Organic acide Citrate — (92.3) - — + or (+4)

D-tartrate - - d + or (+)
Hugh and Leifson - F F F F

Note : 4+ positive reaction ( 100%)
— no reaction ( 100%)
d different reactions : (4) delayed reaction parentheses value indicate pecentages of the reaction

F fermentative
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Table 2 Effect of Sodium Chloride Concentration
on Growth of E. tarda and Hydrogen
Sulfide producing E. coli

Isolates and control

NaCl concentration

3% | 5% | 7%

E. tarda

+(26)

H,S E. coli

Shigella flexneri 2a

+(66)|+(66)|1(60)
| = | =

Shigella flexneri 3a

Shigella sonnei

Salmonella

Salmonella arizonae

|

Citrobacter freundii

Enterobacter cloacae

Enterobacter aerogenes

Klebsiella pneumoniae

U+ [+ |+ ]+ |+ +
L+ +

Hafnia alvei

|

Serratia marcescens

Escherichia coli
(Alkalescens dispar)

Proteus vulgaris

Proteus mirabilis

Proteus morganii

Proteus rettegerii

Proteus inconstans

Vibrio parahaemolyticus

R A R N ER RN R R S R 0 B
S A Eo R R S
I+|+

+

i

Note : Parentheses indicate number of strains
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TR G IIBER & E. tarda 35 LU0 HoS pEAM:
KB OB A 3 1K/R Lic. % 255,896
o> T BER{T, E. tarda 73254 (0.01
%) b, HeS peEERIGEIISTH: (0.02%) 2
b IR, chix LT, AORMRESE
T, 97,7041 o\ THEE Y fTc\, E. tarda
2514 (0.001%) B, HoS EAMKIGE 9
f: (0.01%) 2B IR, WEEOBHERL
L IEEPEACIE LTE L, E. tarda THY10
ft5, HoS AR 2 5 Th ok,
2wn b0 E. tarda 3 X 00 HpS EEAMRE
HOBRHRNE AGlcas &, s 4 A
HILA ¥ ToOMicEHBE IR TE D, it 7H8 A
DEEOFEMCE HHIh T3, fie, HS
PRGBS W CE oy . 2 ekt
LT, AT, &7 Ek» oo
D& Lz L3R zinwns, HS gt KB
HEOBEL AT, SAKRSEL BHIhTE
D, KEOHANFEENC LT T 5 TREM A IR
Thic.

—, KFED EETH D HRFIEe Salmonella
DR T, ARFEEL 1 FIS S h3, Salmo-
nella V358055 40261 (0.15%), FrinBRikE L

Table 3 Detection of E. tarda and Hydrogen Sulfide producing E. coli in Healthy Persons

Feces obtained from pupils Feces obtained from food handlers

Month No. of strains No. of positive No. of strains ‘No. of positive

: tested E. tarda H,S E. coli tested E. tarda H,S E. coli
Jan. 2,944 6,976
Feb. 2,605 5,712
Mar. 945 8,405
Apr. 6,964 1(0.01) | 6,256
May. 38,796 2 (0.005) 3 (0.01) | 9,824
Jun. 50,854 1 (0.002) 6 (0.01) 8,818
Jul. 72,244 9 (0.01 ) 31 (0.04) 10,515 6 (0.06)
Aug.. 16,306 5 (0.03 ) 7 (0.04) 7,402 2 (0.03)
Sep. 33,808 3 (0.01 ) 4 (0.01) 8,521
Oct. 25,471 4 (0.02 ) 5 (0.02) 9,428 1 (0.01)
Nov. 3,513 1 (0.03 ) 8,783
Dec. 1,446 7,064 1 (0.01)
Total 255,896 25 (0.01 ) 57 (0.02) 97,704 1 (0.001) 9 (0.01)

Note : Parentheses indicate percentages
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Table 4 Incidence of Antibiotic Resistant Strains and their Resistance Spectra
| No. of strains resistant. against
No. of .
Onganism Is\ii;igi resistant strains Single-drug Double-quadruple-drug
more than SM-+TC
tested | @wym > $M Tc [sM-TcoisM-rMSMATC KM
) , AB—PC
E. tarda 2 | 1(3.8) [1(3.®)
H,S E. coli 66 i 41 (62.1) 9 (13.6) |9 (13.6) |17 (25.8) | 1 (1.5) |3 (4.5) |2 ( 3.0)
Note : Antibiotics used were SM, CP, TC, KM, NA and AB—PC
Parentheses ‘indicate percent resistant
Table 5 Susceptibility of E. tarda and Hydrogen Sulfide producing E. coli to Antibiotics
MIC (ug/ml)
Organism | Antibiotics -
>100 | 100 50 25 12.5 ] 6.25 ) 3.125 1.56 0.78 0.39 | 0.195
SM 1 1 D 2
CP 4 5 16
E. tarda TC 9 16
KM 22 3
NA 2 16
AB—PC 14
SM 32 5 29
CP 19 47
H,S E. coli TC 12 18 1 1 22 11 1
KM 6 9 48 3
NA- 3 50 13
AB—PC 2 1 48 15

924 (0.09%) M LEH I,

4 E. tarda L HS BRI O HiAEFIK
ZE

AREIC ST HEES e E. tarda 26§83 &
O HoS PEA:ME KIS BE661E T FRHTAFIRSZ MR
BT ol R YRELAR IOV /R L. MIC
25pg/ml L) |- % Mg & Lz At E. tarda

26k ANC 1 HEDY S MICTif: T oteied

g, chies LT, HeS EARKBE RS
TIL, 66kHEI4IkE (62.1%) »SM, CP,
KM, TC, NA, AB—P COWFhhicfift:
Thot. HHFEADMEREOEGEAD L, HH
M CIESMETCIXFLTD D0 %4 9K
(13.6%) Thh, FofioIEFhcx3 5B
MEIX Zbh ehote. £HImME TiX, SM,

T C 2 ¥t 23178k (25.8%), SM, KM 2 %liit
WA 1EE (1.5%) Thok. &bk, SM-T
C + KM® 3 At E» 3 #k (4.5%),SM T
C-KM-+AB—PCO4FIMHEEMN2# (3.0
%) HEdbhic, JrEFIMMERE O BERI TS
W E. tarda L HeS PEAEMERIGE L 133587

EORRD bR,

E. tarda & HoS pEAEMERIGE DTN T OB
R 15 FHEFIOMICE ES5 AR L.
E. tarda T3 SM 100pg/ml 1k &25pg/ml 1
BROMBO HEROMI C & 32& b & hTHs
D, ZO2HEBMHREEE 2 DR DEMIVTH
HIRIE LY o M - vE R L. Tk
bbt, SMTIE3.12, CPIX1.56~0.39, TC
13.0.78~0.39, KM(33.12~1.56, N Al}3.12~
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0.78, AB—P C%0.78~0.39THD7=.

—75, HyS pEAEMERIGE Tk, MR 3
T 100pg/ml P BT, FREEREREL 25 7L
pots. TR bOMERERIGE, KE b A A
T LTIRIE 1 IO RRZ M & — v ER L.
+ b b, SMTIL6.25~3.12, CPk12.5~
6.25, T Cl¥12.5~3.12, KMI|16.25~1.56, N
Al1212.5~3.12, AB—P Cl%12.5~3.12TH
7z. E. tarda . H,S perLVERIGEE O % 5EHIC R
T LR A LT 5 & SMEKMIZK LT
BIEFEUERRTA, CPTHR3EME, TCTH
1E¥pE, N A T2 Esfs, A B—P C TH 4 Bt
DENRL BRI, HS AR E. tarda WL
Tz hbIEFICR UVEWEZMEA /R Lic.

£ B

54, PG B2 X b Asakusa group t 1T
WL hie B tarda 1, BUERPMIERO —&
L LCHESFIMNE R LS T Wa. L
L, FORANLBEC WS ET, ZOWEDAE
BB, RN BT 2D TR <, AREY
IR S < BSOS EH RO~/ TH 5 =
LIS TH A 528, b b OELEMIC R
a4, X bIcRBE oW oI g s
FONARY AN

foll, B ORIy, v b ORERE
RHES L BRELRELH L. WHHVPORK
WOWMETIL, THERROS KR EERLT
7o FhUco\C, Ewing 52134 5 o (REEHST

B 5%, b b ERERIES4ET, T OHICII T

SiE & D O/YHERK S 5 B, REREE S AMEHK 2 £
I B 0 & 0D 5, IS X OVURD & DA
LBk, FhCEROEEIAHTH LD, SAME
B D200k & e o T s EREE LT 5. £ 08K
Bhat H¥ 3 /NETFHIBE 3B 2B RRE LTA
BN L TRy, EMoPd TRERREE L
CTOREZ B LIER S B Tw%. Bk
LR, AEH BEELE L LS FHD
Sonnenwirth 5%z X b, JEAHE & JEEK D FEHI
03B OEEBI DV IMEP I X D i S e,

o5 Uiz i 25t E. tarda (375 Salmo-
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nella arizonae ® ¥ 51, B 5 b DIttt x
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B DRI L EEST WA, dokd, &
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D TLEIc\ WD T, HeS pEA: DFF—H D BFkk % 3k
LicHgeizdh 5. Lo, SEoHERLe b
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DRGZ D B A THIRR
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LTuw5b. bhbhn At o) L E. tarda
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Distribution of Edwardsiella tarda and Hydrogen Sulfide-producing

Escherichia coli in Healthy Persons

Takashi ONOGAWA, Takeshi TERAYAMA and Hiroshi ZEN-YOJI
Department of Microbiology, Tokyo Metropolitan Research Laboratory of Public Health
Yuji AMANO and Ken SUZUKI

Research Department, Tokyo Association of Health Service

During the period from January through December in 1973, the survey centering on the detection
of Salmonella and Shigella was performed on the fecal specimens of 255,896 healthy school children and
97,704 food handlers in Tokyo. On the course of this survey, 92 strains which were presumed as Ed-
wardsiella tarda by preliminary tests for identification using TSI agar and LIM (Lysine-Indole-Motility)
medium were isolated. Further biochemical tests of these isolates were conducted for final identification
of their species. As a result, out of 92 isolates, 26 were identified as E. tarda and the remaining 66 as
hydrogen sulfide (H,S)-producing Escherichia coli.

Among many biochemical tests, salt tolerance test can be defined to be a very useful criterion for
the differentiation between two species, for E. tarda could only grow in peptone water containing less
than 3%, sodium chloride, while H,S-producing E. coli, could even grow in peptone water containing
7%, sodium chloride.

In the light of the isolation frequency that E. tarda was obtained from only one food handler (0.001%)
and 25 school children (0.019%), and H,S-producing E. coli was from 9 food handlers (0.01%) and 57
school children (0.02%), it is suggested that both H,S-producing E. coli and E. tarda are distributed
more widely in children than in adults. Isolation of E. tarda and HyS-producing E. coli showed such
seasonal variations that they could be isolated in a period from April through November with a peak
in August, but not through December to March.

Of 26 strains of E. tarda, only one was proved to be resistant against more than 100 pg/ml of SM.

On the other hand, 41 strains out of 66 HyS-producing E. coli were single or multiple resistant against

antibiotics examined.




