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ABSTRACT. The Biochemical Characteristics of Yersinia enterocolitica 
and Yersinia pseudotuberculosis, 1973. Gary Darland, William H. 
Ewing, and Betty R. Davis. CDC Publication, Center for Disease 
Control, Atlanta, Ga. 30333. Data on the biochemical reactions given 
by 75 cultures of Yersinia enterocolitica and 20 of Yersinia pseudo
tuberculosis are presented in tabular form with percentages of positive, 
positive delayed, and negative results. Tests and substrates that are 
particularly useful for the differentiation of Y. enterocolitica, Y. 
pseudotuberculosis, and Yersinia pestis are enumerated. These isolants 
of Yersinia also were tested for their susceptibility to 12 antimicrobial 
agents.
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INTRODUCTION

In 1944 van Logham (see 49) proposed the transfer of Pasteurella pestis and Pasteurella 
pseudotuberculosis to a new genus, Yersinia, as Yersinia pestis and Yersinia pseudotuberculosis. 
Frederiksen (14) concluded that the biochemical characteristics of cultures now known as Yersinia 
enterocolitica (Pasteurella X, Pasteurella enterocolitica, Bacterium enterocoliticum, P. pseudo
tuberculosis b) were similar to those of the bacterium now called Y. pseudotuberculosis by most 
investigators (bacillus of Malassez and Vignal, P. pseudotuberculosis) but that the two were 
sufficiently different to warrant their designation as separate species of the genus Yersinia van 
Loghem. Further stated, in effect, that the genus Yersinia should be included in the family 
ENTEROBACTERIACEAE.

There appears to be general acceptance of the genus Yersinia with the tiiree species Y. pestis. Y. 
pseudotuberculosis, and Y. enterocolotica (see citations given below). Moreover, many investigators 
now accept the addition of the genus to the family ENTEROBACTERIACEAE. One of the authors 
(WHE) studied 15 cultures of Y. enterocolotica for several years in an attempt to find ways to 
exclude these bacteria from the family ENTEROBACTERIACEAE. These efforts proved fruitless, 
however, and it now must be concluded that members of this species belong to the family. The same 
may be said of Y. pseudotuberculosis and Y. pestis, since it is clear that the three species are related. 
Members of these three species are gram-negative, rod-shaped bacteria that are fermentative in their 
metabolism of carbohydrates, are peritrichously flagellated when flagella are present, and are 
oxidase-negative. Dr. Don J. Brenner of the Division of Biochemistry, Walter Reed Army Institute of 
Research, Washington, D.C., thus far has examined 14 cultures of Y. enterocolitica and one of Y. 
pestis to determine the relatedness of their deoxyribonucleic acids (DNAs) to each other and to 
various members of the family ENTEROBACTERIACEAE. He found (personal communication, 
1974) that the DNAs of the 14 strains of Y. enterocolitica are closely related to each other (87-100%) 
and that the DNAs of the single culture of Y. pestis are related to those of Y. enterocolitica (about 
40%). Moreover, the DNAs of Y. enterocolitica were related to those of other ENTERO
BACTERIACEAE at a level of 15 to 25 percent. Therefore it seems apparent, to the authors at least, 
that the three species comprise a new tribe, YERSINIEAE, within the family ENTERO
BACTERIACEAE.

The authors have made no attempt to review the extensive literature that deals with Y. 
enterocolitica and Y. pseudotuberculosis, but we have included a bibliography that should be helpful 
to investigators who may wish to read more about yersiniae. Many of the publications cited contain 
extensive bibliographies.

Y. enterocolitica
Isolation and general characteristics: 15,20,38,43,62,65,73,75.
Biochemical characterization: 14,20,38-41,53,55,57,62,65,66,74,75,78,79.
Taxonomy: 14,19,43,62,65,67,69,75.
A ntigens and serological characterization (including fluorescent antibody technics): 

5,21,22,38,40,42,62,66,75-77,70,81.
C lin ical and p a th o lo g ica l aspects, outbreaks of disease, and mixed infections: 

1,4,8,16-18,23,36,41,43,44,50,51,54,59,62,65,68,72,75,78,82-84.
Bacteriophages: 61,75.
Antibiotic sensitivities and transferable resistance factors: 6,8,14,62,75.

Y. pseudotuberculosis
Isolation and general characteristics: 29,34,45,47.
Biochemical characteristics: 32,34,46,47,53,55,63,64,79.
Taxonomy: 14,19,45,67.
Antigens and serological characterization: 7,25,28,33,37,70,71.
Clinical and pathological aspects, occurrence and distribution: 24-27,35,45,48,49,52,56,58,60.
Bacteriophage and bacteriocins: 30-32.



Y. pestis

Biochemical characterization: 9,10,20,64,79.
Bacteriophage: 30.
The purpose of this paper is to report the biochemical reactions and antibiotic sensitivities of 75 

cultures of Y. enterocolitica and 20 strains of Y. pseudotuberculosis that were tested in order to 
obtain numerical data that could be presented in the form used by the authors in other publications. 
Larger numbers of isolates of these two species have been reported upon by other investigators 
(references cited above), but numerical data in terms of percentages of positive, positive delayed, and 
negative results have not been given.
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MATERIALS AND METHODS

Seventeen of the cultures of Y. enterocolitica were received from Dr. R. Sakazaki of the National 
Institute of Health, Tokyo, Japan, who obtained them from Dr. G. Wauters, Catholic University of 
Louvain, Louvain, Belgium. These strains were isolated in Europe, but their ultimate sources are not 
known. Forty-four isolants were supplied by Dr. L. Lafleur of the Hospital Sainte-Justine, Montreal, 
Canada. Forty-three of these were isolated from humans in Canada. The remaining 14 isolants were 
received from Mr. H.W. Tatum and Dr. R.E. Weaver, Bacterial Reference Laboratories, Center for 
Disease Control, Atlanta, Georgia. Six of these were isolated from humans (5 in the United States and 
1 in Europe), and the remainder were from lower animals and were recovered in the United States or 
Europe.

The 20 strains of Y. pseudotuberculosis were supplied by Prof. E. Thai, State Institute of 
Veterinary Medicine, Stockholm, Sweden. All were isolated from lower animals.

The methods used for determining the biochemical reactions of the above-mentioned cultures of 
Yersinia were the same as those used in previous studies (11-13). All strains were tested at room 
temperature (about 25 C) and at 35 to 37C. However, data are not given in the tables for both 
temperatures of incubation except in those instances when there was an important difference in the 
reactions obtained at the two temperatures. Unless otherwise indicated, the 35 to 37 C reactions are 
given in the tables.

Standard methods (2,3) were used for determination of the antibiotic sensitivities of the strains.

R ESU LTS AND COMM ENTS

Biochemical reactions

Some of the literature on the indol reactions given by cultures of Y. enterocolitica is summarized 
in Table 1. It appears that most of the strains isolated thus far in Canada, Japan, and Europe have 
been indol-negative (8,14,53,62,83), whereas the majority of those recovered in the United States 
have been indol-positive (78).

The data on the biochemical reactions of Y. enterocolitica given in Table 2 are adapted from the 
text of the monograph by Nilehn (62). This summary is included for comparative purposes.

The results of the examination of 75 isolants of Y. enterocolitica are given in detail in Table 3 and 
these data are summarized in Table 4. Most of the information recorded in these tables is 
self-explanatory, but a few comments may be helpful.

None of the strains of Y. enterocolitica gave evidence of hydrogen sulfide production in triple 
sugar iron (TSI) agar medium or in Kligler’s iron agar (Tables 3,4). Most cultures of this species 
yielded positive urease reactions in Christensen’s medium within 1 to 4 hours. In general, these 
reactions were comparable to those given by cultures of Proteus in speed and intensity. A few, 
however, were delayed and did not become positive until the second or third day of incubation 
(Tables 3,4). Two isolants failed to yield evidence of urease production even upon prolonged 
incubation. Voges-Proskauer tests were negative when the growing cultures were incubated at 35 to 
37 C, but the majority (86.7%) were positive when the cultures were incubated at 25 C. Motility 
similarly was temperature related, as reported by several investigators (references cited in 
Introduction). The bacteria were nonmotile when cultures in semisolid agar medium were incubated 
at 35 to 37 C, but 96% demonstrated motility when the inoculated medium was left at room 
temperature (Tables 3,4).

None of the 75 strains of Y. enterocolitica studied produced gas from glucose at either 
temperature of incubation, but a few isolants formed traces of gas during fermentation of other
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carbohydrates such as sucrose, mannitol, or mannose. However, the amounts formed were small and 
production was erratic.

The majority (97.3%) of cultures of Y. enterocolitica were lipolytic as demonstrated by their 
reactions in medium containing corn oil (Tables 3,4). The ability of members of this species to 
hydrolyse certain lipids apparently has not been reported previously. However, Wauters (75) 
mentioned that some strains produced a lecithinase reaction in egg yolk medium.

The biochemical reactions given by 20 isolates of Y. pseudotuberculosis are summarized in Table 
5. This information is largely self-explanatory. All cultures hydrolysed urea within 18 to 24 hours; 
nine gave positive reactions within 6 hours. Voges-Proskauer tests were negative when the growing 
cultures were incubated at either temperature used in the study (Table 5). All isolants were nonmotile 
at 35 to 37 C, but 95% were motile in semisolid agar medium incubated at 25C, although motility 
was not apparent in many (45%) until after 3 to 7 days. Ornithine was not decarboxylated, gas 
formation was not detected, and sucrose was not fermented.

Examination of the data presented in Tables 4 and 5 indicates that although cultures of Y. 
enterocolitica and Y. pseudotuberculosis are similar in many respects, they react quite differently on 
several substrates. The tests and substrates that are of greatest value for differentiation of Y. 
enterocolitica and Y. pseudotuberculosis are listed in Table 6.

Although the numbers of cultures of Y. enterocolitica and Y. pseudotuberculosis studied by the 
authors were small as compared to those reported by some other investigators (e.g., 
38-40,46,47,62,76), the results were comparable in all important aspects.

The authors have not examined cultures of Y. pestis. The data given in Tables 7 and 8 concerning 
members of this species were derived from references 9,10,20, and 79. It should be noted that only 
17 strains were tested for decarboxylation of lysine, arginine, and ornithine. These isolants failed to 
decarboxylate any of the three amino acids (R.E. Weaver, personal communication, 1974).

Antibiotic sensitivities

The 75 strains of Y. enterocolitica and 20 cultures of Y. pseudotuberculosis were examined for 
their susceptibility or resistance to 12 antimicrobial agents. The results obtained are summarized in 
Table 9. The antibiotic susceptibility patterns of the two species are similar. Two exceptions were the 
essentially uniform resistance of Y. enterocolitica to penicillin compared with the sensitivity of Y. 
pseudotuberculosis to the same antibiotic and the heterogeneous nature of the response of Y. pseudo
tuberculosis to colistin. These minor differences provide helpful ancillary information in the differ
entiation of the two species.
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Table 1. Indol reactions of Yersinia enterocolitica

No. of cultures No. +
Indol 

% + No. - % - Where isolated References

82 occ + most - mostly in Europe Mollaret and Chevalier (53)

330 15 4.5 315 95.5 do Nilehn (62)

12 1 83 11 92 Japan Zen-Yoji and Maruyama (83)

55 3 5.5 52 95 mostly in Europe Frederiksen (14)

29 24 82.8 5 17 United States Weaver and Jordan (78)

11 8 73 3 27 do Herein

20 10 50 10 50 Europe do

44 1 2.3 43 97.7 Canada do, Deloreme et al. (8)
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Table 2. The biochemical reactions of Yersinia enterocolitica 
according to Nilihn (62)a

Test or substrate Sign
%+ 

1-3 days
(%+) 

4-30 days

Hydrogen sulfide - 0

Urease + 99.7

tndol - 4.5

Methyl red + 98.2 (1.8) (4-7 days)

Voges-Proskauer 37 C - 0

25 C + or — 82.7

Citrate (Koser's) — 0

Motility 37 C - 0

25 C + or (+) 51.8 (48.2) (3-10 days)

Gelatin - 0

Lysine decarboxylase - 0

Arginine dihydrolase - 0

Ornithine decarboxylase + 92.7

Phenylalanine deaminase - 0

Glucose + 100.0

Lactose - 0 (2.4W)

Sucrose + 94.9 (2.1)

Mannitol + 100.0

Dulcitol - 0

Salicin* - 2.4 (0.3)

Adonitol - 0

Inositol d 2.1 (28.5)

Sorbitol + 97.6 (0.9)

Arabinose + 96.4 (3.6)
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Table 2 (cont'd.)

Test or substrate Sign %+ (%+)

Raffinose - 0

Rhamnose - 0

Malonate - 0

Maltose 37 C (+) or + 15.8 (78.5)

25 C + 95.8 (4.2)

Trehalose + 92.7

Cellobiose + 100.0

Glycerol 37 C (+) or + 47.3 (52.7)

Erythritol - 0

Mannose + 100

Melibiose - 0

Amygdalin (+) or - 0 (87.3)

Fructose + 100

Inulin - 0

Galactose + or (+) 81.5 (18.5)

Sorbose + 95.2 (2.1)

Beta galactosidase 37 C d 83.3 (5.5)

25 C + 91.2

Nitrate to nitrate + 92.4

Oxidase - 0

Catalase + 100.0

a Based upon results obtained with 330 cultures (reference 62).
13 A total of 321 cultures were recorded as negative or weakly positive after 20-30 

days. Ninety strains fermented xylose in 1-3 days, and 240 were characterized as 
negative or weak and irregularly positive. Eighteen hydrolysed esculin within 1-7 
days; the remainder were weak and irregularly positive.
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Table 3. The biochemical reactions given by 75 cultures of
Yersina enterocolitica

Test or substrate +
1-2®

(+)
3-7

Number
(+)

8-14
-

Hydrogen sulfide (TSI) 0 75

Urease 68 5 2

Indol 37 C 20 55

25 C 21 54

Methyl red 37 or 25 C 75 0

Voges-Proskauer 37 C 0 75

25 C 65 10

Citrate (Simmons') 37 or 25 C 0 75

KCN 0 75

Motility 37 C 0 75

25 C 72 3

Gelatin 22 C 0 75

Lysine decarboxylase 0 75

Arginine dihydrolase 0 75

Ornithine decarboxylase 68 5 2

Phenylalanine deaminase 0 75

Glucose acid 37 or 25 C 75 0

gas 0 75

Lactose 37 C 0 4 71

25 C 0 1 1 73

Sucrose 72 3

Mannitol 75 0

Dulcitol 0 75

Salicin 10 10 1 54

Adonitol 0 75

Inositol 37 C 2 I Q 601 o

25 C 7 21 4 43

Sorbitol 74 1

Arabinose 74 1 0

Raffinose 5 70
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Table 3. (cont'd.)

Test or substrate + (+) (+) -

Rhamnose 1 74

Malonate 0 75

Mucate 0 75

Christensen's citrate 8 16 51

Jordan's tartrate 75 0

Sodium pectate 0 75

Sodium acetate 37 C 0 75

25 C 5 33 37

Sodium alginate, nutrient 0 75

utilization 0 75

Lipase, corn oil 37 C 55 18 2

25 C 54 15 6

Maltose 37 C 32 31 7 5

25 C 74 1 0

Xylose 27 2 46

Trehalose 67 7 1

Cellobiose 66 9 0

Glycerol 49 21 5

Alpha methyl glucoside 0 75

Erythritol 0 75

Esculin 11 12 4 48

Mannose 75 0

Melibiose 0 75

Amygdalin 72 3 0

Beta galactosidase 37 C 18 57

25 C 70 5
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Table 3. (cont'd.)

Test or substrate + (+) (+) -

Nitrate to nitrite 74 1

Oxidation-fermentation 74 F 1F

Oxidase 0 75

Dnase 2 73

Cetrimide 3 72

Pigment 0 75

Organic acids (12)* 1a 2 5 14 —

citrate 0 0 0 3 9

D-tartrate 0 12

i-tartrate 0 12

I-tartrate 0 12

a Days of incubation.
^Number tested if different from total.
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Table 4. The biochemical reactions of 75 cultures of
Yersinia enterocolitica

Test or substrate Sign % + (%+)a

Hydrogen sulfide (TSI) - 0

Urease + 90.7 (6.7)

Indol b

Methyl redc 37 or 25 C + 100.0

Voges-Proskauer 37 C - 0

25 C + or — 86.7

Citrate (Simmons') 37 or 25 C — 0

KCN - 0

Motility 37 C - 0

25 C + 96.0

Gelatin 22 C - 0

Lysine decarboxylase - 0

Arginine dihydrolase - 0

Ornithine decarboxylase + 90.7 (6.7)

Phenylalanine deaminase - 0

Glucose acid 37 or 25 C + 100.0

gas - 0

Lactose 37 C - 0 (5.3)

25 C - 0 (2.6)

Sucrose + 96.0

Mannitol + 100.0

Dulcitol - 0

Salicin d 13.3 (14.6)
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Table 4. (cont'd.)

Test or substrate Sign %+ (%+)*

Adonitol - 0

Inositol 37 C d 2.7 (17.3)

25 C d 9.3 (32.3)

Sorbitol + 98.7

Arabinose + 98.7 (1.3)

Raffinose - 6.7

Rhamnose - 1.3

Malonate - 0

Mucate - 0

Christensen's citrate d 10.7 (21.3)

Jordan's tartrate + 100.0

Sodium pectate - 0

Sodium acetate 37 C - 0

25 C d 6.7 (44.0)

Sodium alginate, nutrient - 0

utilization - 0

Lipase, corn oil 37 C + or (+) 73.3 (24.0)

25 C + or (+) 72.0 (20.0)

Maltose 37 C d 42.7 (50.6)

25 C + 98.7 (1.3)

Xylose d 36.0 (2.7)

Trehalose + or (+) 89.3 (9.3)

Cellobiose + or (+) 88.0 (12.0)

Glycerol + or (+) 65.3 (28.0)

Alpha methyl glucoside - 0
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Table 4. (cont'd.)

Test or substrate Sign %+ (%+)

Erythritol - 0

Esculin d 14.7 (21.3)

Mannose + 100.0

Melibiose - 0

Amygdalin + 96.0 (4.0)

Beta galactosidase 37 C — or + 24.0

25 C + 93.3

Nitrate to nitrite + 98.7

Oxidation-fermentation F 98.7 (1.3)

Oxidase - 0

DNAse - 2.7

Cetrimide - 4.0

Pigment - 0

Growth on

MacConkey agar 37 C + 89.3

25 C + 90.7

SS agar 37 or 25 C + or — 89.3

Footnote Table 4

a Figures in parentheses indicate percentages of delayed reactions (3 days or 
more).

^Of these cultures, 26.7% produced indol. However, the majority of strains 
isolated in the United States have been indol-positive, whereas most of those 
isolated in Europe have been indol-negative (see also Tables 1 and 2).

c Most methyl red tests done with cultures incubated at 37 C yielded weakly 
positive reactions.

Key: +, 90% or more positive within 1 or 2 days; (+), positive reaction after 3 or 
more days (decarboxylase tests: 3 or 4 days); —, no reaction (90% or more); + or 
—, most cultures positive, some strains negative; — or +, most strains negative, 
some cultures positive; + or (+), most reactions occur within 1 or 2 days, some are 
delayed; d, different reactions: +, (+), or —. F, fermentative.
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Table 5. The biochemical reactions of 20 cultures of
Yersinia pseudotuberculosis

Test or substrate Sign %+ (%+)a

Hydrogen sulfide (TSI) - 0

Urease + 100

Indol 37 or 25 C - 0

Methyl red 37 C +w 100

25 C + 100

Voges-Proskauer 37 or 25 C - 0

Citrate (Simmons') - 0

KCN - 0

Motility 37 C - 0

25 C (+) or + 40 (45)

Gelatin 22 C - 0

Lysine decarboxylase - 0

Arginine dihydrolase - 0

Ornithine decarboxylase - 0

Phenylalanine deaminase - 0

Glucose acid 37 or 25 C + 100

gas - 0

Lactose - 0

Sucrose - 0

Mannitol + 100

Dulcitol - 0

Salicin (+) 5 (95)

Adonitol - 0

Inositol 37 or 25 C - 0

Sorbitol - 0

Arabinose + or (+) 50 45

Raffinose — or + 20

Rhamnose + 100

Malonate - 0 y

Mucate - 0

Christensen's citrate - o r  (+w ) 0 (30)

Jordan's tartrate + or - 80

Sodium pectate - 0
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Table 5. (cont'd.)

Test or substrate Sign %+ (%+)

Sodium acetate 37 or 25 C - 0

Sodium alginate, nutrient - 0

utilization - 0

Lipase, corn oil 37 C - 0 (5W)

25 C - 0

Maltose 37 C + 90

25 C + 100

Xylose + 100

Trehalose + 100

Cellobiose - 0

Glycerol + or (+) 80 (20)

Alpha methyl glucoside - 0

Erythritol - 0

Esculin + 100

Mannose + 100

Melibiose + 90 (10)

Amygdalin - 0

Beta galactosidase 37 C + or — 70

25 C + or — 80

Nitrate to nitrite + 95

Oxidation-fermentation F 100

Oxidase - 0

DNAse -  or (+) 0 (30)

Pigment - 0

Growth on

MacConkey agar 37 or 25 C + 100

SS agar 37 C — or + 25

25 C + or — 65

a Figures in parentheses indicate percentages of delayed reactions (3 days or 
more).

Key: +, 90% or more positive within 1 or 2 days; (+), positive reaction after 3 or 
more days (decarboxylase tests: 3 or 4 days); —, no reaction (90% or more); + or 
—, most cultures positive, some strains negative; — or +, most strains negative, 
some cultures positive; + or (+), most reactions occur within 1 or 2 days, some are 
delayed; d, different reactions: +, (+), or —. F, fermentative, w, weakly positive 
reaction.
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Table 6. Differentiation of Yersinia enterocolitica and Yersinia pseudotuberculosis

Test or substrate
Y. enterocolitica3 Y. pseudo tuberculosis?

Sign %+ (%+) Sign %+ (%+)

Indol c - 0

Voges-Proskauer 37 C - 0 - 0

25 C + or — 86.7 - 0

Ornithine decarobxylase + 90.7 (6.7) - 0

Sucrose + 96.0 - 0

Salicin d 13.3 (14.6) (+) 5 (95.0)

Inositol 37 C d 2.7 (17.3) - 0

25 C d 9.3 (32.3) - 0

Sorbitol + 98.7 - 0

Rhamnose - 1.3 + 100.0

Xylose d 36.0 (2.7) + 100.0

Cellobiose + or (+) 88.0 (12.0) - 0

Esculin d 14.7 (21.3) + 100.0

Melibiose - 0 + 90.0 (10.0)

Amygdalin + 96.0 (4.0) - 0

Beta galactosidase 37 C — or + 24.0 + or — 70.0

25 C + 93.3 + or — 80.0

Lipase, corn oil + or (+) 73.3 j (24.0) — 0 (5.0W)

a Based on data given in Table 4.
^Based on data given in Table 5.
c Of the cultures studied, 26.7% produced indol. However, the majority of strains 

isolated in the United States have been indol-positive, whereas most of those 
isolated in Europe have been indol-negative.

Key: +, 90% or more positive within 1 or 2 days; (+), positive reaction after 3 or 
more days (decarboxylase tests: 3 or 4 days); —, no reaction (90% or more); + or 
—, most cultures positive, some strains negative; — or +, most strains negative, 
some cultures positive; + or (+), most reactions occur within 1 or 2 days, some are 
delayed; d, different reactions: +, (+), or —. F, fermentative, w, weakly positive 
reaction.
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Table 7. Differentiation of Yersinia enterocolitica and Yersinia pestis

Test or substrate
Y. enterocolitica3 

Sign %+ (%+) Sign
Y. pestisb 

%+ (%+)

Urease + 90.7 (6.7) - 0

Indol c - 0

Motility 37 C - 0 - 0

25 C + 96.0 - 0

Ornithine decarboxylase + 90.7 (6.7) - 0

Sucrose + 96.0 - 0

Sorbitol + 98.7 — or + 30.5

Cellobiose + or (+) 88.0 (12.0) - 0

Glycerol + or (+) 65.3 (28.0) - 1.9

Esculin d 14.7 (21.3) + 100.0

Amygdalin + 96.0 (4.0) - 0

DNAse

Growth on SS agar + or —

2.7

89.3

(+)

-  or (+)

0

0

(100) 

(rare +)

a Based on data given in Table 4.
b Adapted from results published by Devignat (9), Devignat and Boivin (10), 

Hudson et al. (20), and Weaver et al. (79).
c Of the cultures studied, 26.7% produced indol. However, the majority of strains 

isolated in the United States have been indol-positive, whereas most of those 
recovered in Europe have failed to produce indol.

Key: +, 90% or more positive within 1 or 2 days; (+), positive reaction after 3 or 
more days (decarboxylase tests: 3 or 4 days); —, no reaction (90% or more); + or 
—, most cultures positive, some strains negative; — or +, most strains negative, 
some cultures positive; + or (+), most reactions occur within 1 or 2 days, some are 
delayed; d, different reactions: +, (+), or —. F, fermentative, w, weakly positive 
reaction.
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Table 8. Differentiation of Yersinia pseudotuberculosis and Yersinia pestis

Test or substrate Y. pseudo tuberculosisf 
Sign %+ (%+) Sign

Y. pestisP
%+ (%+)

Urease + 100.0 - 0

Motility 37 C - 0 - 0

25 C (+) or + 40.0 (45.0) - 0

Salicin (+) 5.0 (95.0) -  or + 19.0

Sorbitol - 0 + or — 50.0

Arabinose - 0 -  or + 30.5

Rhamnose + 100.0 - 0

Xylose + 100.0 c

Glycerol + or (+) 80.0 (20.0) - 1.9

Melibiose + 90.0 (10.0) - 0

DNAse - 0 (6.0) (+) 0 (100.0)

3 Based on data given in Table 5.
13Adapted from results published by Devignat (9), Devignat and Boivin (10), 

Hudson et al. (20), and Weaver et al. (79).
c The value of this substrate for this particular differentiation cannot be 

ascertained with certainty. Hudson et al. (20) indicate that all of their strains 
(105) failed to ferment xylose, whereas Devignat (8) and Weaver et al. (79) list 
all cultures as xylose-positive. Whether this is a biotypic difference, the result of 
using different methods, or a difference in the form of the carbohydrate 
employed cannot be determined. The authors have used only the naturally 
occurring form of xylose d (—) in the past and in the present work. This form 
also is used by Dr. Weaver.

Key: +, 90% or more positive within 1 or 2 days; (+), positive reaction after 3 or 
more days (decarboxylase tests: 3 or 4 days); —, no reaction (90% or more); + or 
—, most cultures positive, some strains negative; — or +, most strains negative, 
some cultures positive; + or (+), most reactions occur within 1 or 2 days, some are 
delayed; d, different reactions: +, (+), or —. F, fermentative, w, weakly positive 
reaction.
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Table 9. Comparison of antibiograms given by cultures of Yersinia enterocolitica (N=75) 
and Yersinia pseudo tuberculosis (N=20)

Antibiotic

Percentage of Isolates

Sensitive*
Y. enterocolitica 

Intermediate Resistant
Y. pseudotuberculosis 

Sensitive Intermediate Resistant

Colistin 100.0 45.0 10.0 45.0

Nalidixic acid 100.0 100.0

Sulfadiazine 98.7 1.3 95.0 5.0

Gentamycin 100.0 100.0

Streptomycin 96.0 4.0 100.0

Kanamycin 100.0 100.0

Tetracycline 98.7 1.3 90.0 10.0

Chloramphenicol 100.0 100.0

Penicillin 1.3 98.7 80.0 20.0

Ampicillin 17.3 6.7 76.0 100.0

Carbenicillin 10.7* 89.3 100.0

Cephalothin 66.7 26.7 6.6 100.0

a Interpretation of zone sizes was made according to standard methods (2). 
k Based on sensitivity of Proteus and Escherichia coli to carbenicillin (2).
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