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SHORT COMMUNICATION

CHARACTERIZATION OF VIBRIO PARAHAEMOLYTICUS ISOLATED IN
THE USAl

TsuNESABURO FullNO, To SHIO A, 11\\IATANi, YosHiFUMi TAKEDA,
SUMIO SHINODA, AKIKO YOSHIHARA and NIICHTKO ARITA

Department of Bacteriolo^, and Serology, and Culture Collection Room, Research Institute
for Microbial Diseases, Osaka University, Yamada-kami, Suita, Osaka

(Received June 29,1972)

Recently F1bri'o parah@emo!yti'ci, s has been
isolated in different areas of the world (Barros
and Liston, 1968 ; Nakanishi at a1. , 1968 ;
Ward, 1968 ; 1< rantz at a1. , 1969 ; Twedt at
a1. , 1969 ; Barros and Liston, 1970 ; Fishbein
at a1. , 1970 ; 1< ampelmacher at a1. , 1970 ;
Bartley and SIanetz, 1971). we have obtained
some strains of P. prim/me, "o4, tt'CMS ISOlatcd in
the USA by different workers, The present
paper reports the biochemical and serological
characterization of these strains and their

comparison witlT strains Isolated in this country.
The strains used in this study are listed in

Table I. when strains were received, they
were Inoculated and maintained on heart

infusion agar containing 370 NaCl. Strains
CDC 1334, CDC 3454, CDC 8198, A 5704,
A 6202 and A 8633 were isolated from localized

tissue infections of Individuals living in coastal
regions of the United States and were suspected
to be 1'. parahnemob, tt'CMs (Twedt et a1. , 1969).
Their serological characters were reported to be
as follows : CDC 1334,05 : 1<17 ; CDC 3454,
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TABLE I. Sources of strut'"s of 1'267z'o prim-
hdemO/ytzCNS

Strain

CDC 1334 Dr. R. M. Twedt Twedt at a1. , 1969

CDC 3454

CDC 8198

A 5704

A 6202

A 8633

+A-A

5A

50-B\\

OYG, 3

I Part of this work was presented at 23rd Annual
Meeting of the 1<nnsai Branch of the Japan
Bacteriological Society held at Osaka on Oct. 4,
1970

Source

Dr. R. E. \\leaver

,,

,,

Dr. R. R. Colwe11 1<rantz at a1. , 1969

Reference

,,

untypable ; CDC 8198,03 : 1<33 ; A 5704,
01 : 1<25, A6202, 02.5 : K3,17 ; A 8633,
02.3,4.6 :K2,4,8.9,11,18,33.34,37,42,
43 (Tw"dt at a1. , 1969). Struts 4A-A, 5A
and 50-Bw were isolated by Dr. Colwell
from the blue crab in Chesapeake bay (Krantz
at a1. , 1969), and strain OYGj3 was isolated
by Dr. Liston from an oyster in Puget Sound,
northwest Pacific (Barros and Liston, 1968 ;
Twedt at a1. , 1969)

Some of the typical characteristics of the
suspected strains of P. parah@an o6, trims ISO-

11

Dr. R. A'I. Twedt Barros and Liston,
1968

,,

,,

,,

,,

,,

,,

,,

,,

,,
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TABLE 2 Some characters of ,'2672'0 painhnemo!ytz'CNS ISOloted in the USA

Gram stain

Polar Bagellation

Motility (TSl")
In dole

Cytochrome oxidase

H, S

Voges-Proskauer
Sucrose

TSl agar" -/A

SM agar" -/A

Growth in peptone water \\ith

3% NaCl +

7% NaCl

10% NaCl

Kanagawa phenomenon

+
~:
t*
^-

:.)
.
,

*
v,
+
":

o
.
o

o0
a

co

o
.
:..)

+

+

+

+

+

+

+
o
I\
un

Strain

<

+

+

+

+

61
C
N
C

<

it Triple sugar Iron agar
" Saccharose mannite agar

T

+

+

+

+

+

f, ,
co
C
co

<

TABLE 3. Serologz'cal characters of I, '26^!'o
parahoemob, tt'cus t'solnted tit the USA

A1A

-/A

T

+

+

+

<

<
+

T

-IA

-IA

T

L

+

+

+

Strain

CDC 1334

CDC 819'

A 5704

A 6202

A 8633

4A-A

5A

50-B\\

OYG, 3

-IA

-/A

<

+

un

+

+

>
I

:C

.

T

+

+

+

-/A

-/A

+

un

+

+

~;

T

o
>
o

-IA

-IA

T

+

+

+

+

O-antigen

+

+

+

^,

C

CQ
:,:

^

-IA

IA

5

3

+

+

+

L

tt Untypable

+

-IA

-IA

+

+

+

+

lated in USA are presented in Table 2. P.
parah"emob, tz'CMS EB 101 (Type strain of
P. parahaemob, tz'CMs ,' original strain of ATCC
17802, Fujino at a1. , 1953) was used as a con-

K-antigen

+

+

T

+

5

3

2

-IA

-/A

ItToI. Unlike EB 101 and other strains isolated

in the USA, CDC 3454 had the following
char". twistits ; ladol, (-), VP (+), TSl
agar A1A and positive growth in peptone water
containing 1070 NaCl. From these charac-
tenstics, we concluded that CDC 3454 was
not P. pornhaemob, tt'ci, s, but P. atgy',, o6^tz'ti, s.

The O- and K-antigenicities of the strains
were studied using standard procedures deve-
loped in this laboratory and elsewhere (Miwa-
tani at a1. , 1969 ; Sakazaki, 1965), and results
are shown in Table 3. The O-antigenicity of
A 6202 and the K-antigenicity of A 6202, 5A
and 50-Bw could not be typed. It is quite
probable that these strains have different O-
and K-antigens from those identified so far
with P. parahae?"obj/icws strains isolated in
this country.

It has been reported that there is a specific
correlation between the O- and K-antigenicities
of F. parahaemolyticus and that the O-antigen

17

33

25

+

+

-IA

-/A

+

+

-/A

-/A

42

32

224

+

+
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TABLE 4. Characterisatto" of O-@"tz:g'errz'caty of CDC 8198. . Aggl"tt'"atto" tests rel'th antt'sera of
CDC 8198 and 01

Agglutinating
antigen

01

02

03

04

05

06

07

08

09

010

CDC 8198

None

800"

400

400

400

200

400

200

400

200

200

1600

CDC 819'

" The agglutination test was carried out as described previously (Miwatani at a1. , 1969). The agglutination
titer is expressed as the reciprocal of the highest dilution of antiserum showin visible a Iutination

" No detectable agglutination was observed at the lowest dilution of antiserum tested a : 200).

TABLE 5. Characteralgatt'on of K-off taig'e"t'caty of CDC 8198. ' Slave agg!atznOtz'on tests colth antt'-
sera of CDC 8198 and K33

03

800

Antiserum

Absorbed \\ Ith

09

800

Agglutinating
antigen

01

,b

1600

Ki

K25

1<26

K38

K+I

K4

K5

K6

K7

K29

K30

K3i

K33

K37

K43

K45

CDC 8198

01

1600

09

3200

None

CDC 8198

800

Sri

2.5

CDC 8198

K26

Antiserum

3200

Absorbed \\, ith

it The agglutination test was carried out on a slide. The agglutination titer is ex ressed as the reci rocal
of the I, Ighest dilution of antiserum showing \, isIble agglutination.

5

10

K33

40

5

200

K33,03

20

K33

100

CDC 8198

100 100
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can be specified, knowing the K-antigen of
the strain (Sakazaki, 1965 ; Zen-Yoji at al. ,
1970). Following this specific correlation,
K33 is demonstrated only in 03 and K25 is
demonstrated only in 01. Thus, CDC 8198
(01 K33) and A 5704 (03 K25) d, n. t fit
this antigen schema. The antigenicities of
CDC 8198 and A 5704 were studied further

and results are presented in Tables 4-7. As
shown in Table 4, when the antiserum of CDC
8198 was absorbed with either 03 and 09,
agglutination was only observed with the
hornologous strain and 01. When it was
absorbed with 01, no agglutination \\, as

observed with either 01 or CDC 8198. This

suggests that the O-antigenicity of CDC 8198
is 01. However, when the antiserum of 01

absorbed with CDC 8198, significant
agglutination with 01 remained. This may
be because the antigens of CDC 81981ack some
antigenic determinants, as has been reported
for some strains of P. parahaemob, 11'CMs having
01 antig, n (T, ,11 at a1. , 1969). Th. readts
in Table 5 show that the 1<-antigenicity of
CDC 8198 is K33. when the antiserum of

CDC 8198 was absorbed with K26, agglutina-
tion was only observed with K33. When
the antiserum of 1<33 was absorbed with CDC

8198, agglutination was observed with
either K33 or CDC 8198. The present data
suggest that the main 1<-antigenicity of CDC
8198 is K33, but since agglutination occurred
with CDC 8198 when the antiserum of CDC

8198 was absorbed with K33, it may also have
another K~antigen(s). Similarly, the
tigenicity of A 5704 was shown to be 03 :K25
(Tables 6 and 7). Recently, there have been
other reports of exceptions to the specific
correlation between the O- and K-antigenici-
ties of ,. parahnemob, tz'CMs (Terada, 1968 ;
Kud0,1969 ; Zen-Yoji at a1. , 1970 ; Zen-Yoji
at a1. , 1971).

The Kanagawa phenomenon on waga-
tsuma's medium Is reported to be an indicator
of human pathogenicity of F. primhaemob, -
tz'cars (Miyamoto at a1. , 1969). \\re studied
the Kanagawa phenomenon of the strains ISOla-
ted in the USA. Only OYGj3 gave a positive
reaction (Table 2). This strain was isolated
from an oyster on the northwest Pacific coast,

TABLE 6. Charactertsutz'on of O-antz;gent'caty of a 5704 : agglutz'"at10n tests arith anta'sera of
A5704 and 03"

was

no

Agglutinating
antigen

01

02

03

04

05

06

07

08

09

010

A 5704

None

200

400

400

200

400

200

200

200

200

200

>1600

an-

A 5704

tt Explanation as in Table 4

01

Antiserum

Absorbed \\ ith

09 03

400
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200

3200

03

09

3200

1600

A 5704

400

3200



TABLE 7. Character2:3att'on of K-antz:genz'tity of A 5704 . SItde agg/utz'"at10n tests colth on tatera
of a 5704 and K25"

Agglutinating
antigen

Ki

K25

K26

K32

K38

K4i

K4

K5

K6

K7

K29

K30

K31

K33

K37

K43

K45

A 5704

None

>80

A 5704

K29

Antiserum

200

Absorbed \\ ith

20

K25

> 80

it Explanation as in Table 5

> 80

20

> 80

so it Is possible that food poisoning due to
P. parchttemob^tz'c"s may occur in this area
of the USA. All the other strains tested

showed a negative Kanagawa phenomenon.
So although the latter strains have the charac-
tenstics of F. parahaemob, tic"s, they may not
cause gastroenteritis.

The data presented in this paper show that
with a very few exceptions strains of P. para-
haemo!ytz'cars isolated in the USA have the same
characteristics as those isolated in Japan.
This, together with the recent outbreaks of
food poisoning due to P. parnhnemob, ticws

K25,01

800

K25

100

A 5704

400

100

400

in the USA (Fishbein and 01son, 1971 ;
Dadisman at a1. , 1972), suggests that there may
be other cases of gastroenteritis due to F.
pay@finemob, tz'ci{s in the USA besides those so
far reported

The authors would like to express thanks to Dr
R. Al. Twedt, U. S. Department of HealtlT Educa-
tion, and Welfare, Public Health Service, Cmcinnati,
Ohio, Dr. R. E. Weaver, Center for Disease Control,
Atianta, Georgia, and Dr. R. R. Colwell, George-
town University, Washington, D. C. for sending
us strains of P. polande, ,, o1yt, 'c, Is isolated in the
USA.
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SHORT COMMUNICATION 227



REFERENCES

Barros, I. , and I. Liston. 1968. Isolation of Vibrio

parnhae, "o1ytz'errs from the northwest Pacific
Nature 217: 1263-1264

Barros, I. , and I. Liston. 1970. Occurrence of

P, 'by, 'o parahaemolyt, 'ci, s and related hemolytic
vibrios In marine environments of Washington
State. Appl. Microbi01.20: 179-186

Bartley, C. H. , and L. \\,. SIanetz. 1971. 0c-
currence of P, 'brio pn, 'ahaemo!yt, 'ci, s in estuarine
waters and oysters of New Hampshire. Appl
Microbi01.21 : 965-966

Dadisman, T. A. IT. , R. Nelson, I. R. Molenda, and
H. I. Garber. 1972. Fib, io paroh@e, "o1yt, 'elfs
gastroenteritis in IVlaryland. I. Clinical and epide-
in1010gical aspects. Bact. Proc. in press

Fishbein, M. , I. J. Mehman, and I. Pitcher. 1970
Isolation of Vibrio parahoemolyti'elfs from pro-
cessed meat of Chesapeake bay blue crabs. Appl
Microbi01.20: 176-178

Fishbein, M. , and I. C. 01son, J". 1971. F1b, .10
pnruhae"101ytici, s a real foodborne disease problem
FDA Papers. 5 : 16-22

Fujino, T. , Y. Okuno, D. Nakada, A. Aoyama, K
Fukai, T. Mukai, and T. Ueh0. 1953. On the

bacteriological of Shirasu-foodexamination

poisoning. Med. I. Osaka Univ. 4: 299-304
Kampelmacher, E. H. , D. A. A. Mossel, L. M. Van

Noorle-Jansen, and H. Vincentie. 1970. A surve}
on the occurrence of Fibri'o parahae, "o1ytici, s on
fish and shellfish marketed in the Netherlands

I Hyg. 68: 189-196
Krantz, G. E. , R. R. Colwell, and E. Lovelave. 1969

PI'brio par@haemolytic, ,s from the blue crab Cal-
I^,, ectes s"pidiis in Chesapeake bay. Science 164
1286

1<udoh, Y. 1969. Studies on K antigens of Fib, 'io
paruhne"101ytici, s. 2. Irumunochemical specificity
of K antigens and their sugar constituents. Jap
I. B, ct. 24: 331-337 (in Japanese)

Miwatani, T. , S. Shinoda, T. Tamura, H. Nishi-
in une, A. Tomaru, A. Yoshihara, and T. Fujino
1969. Antigens of F1'by, 'o parrrhnemo/ytici, s. I

Preparation of specific antisera to somatic (0)
antigen and their application in antigen analysis of
Vibrio pornhae", o1yti'elfs. Biken I. 12 : 9-15

Miyamoto, Y. , T. Kato, Y. Obara, S. Akiyama, K
Takizawa, and S. Yamai. 1969. In vitro hemo-

Iytic characteristic of Fib, ,'o primhne, ,, o1yti'c, ,s
its close correlation with human pathogenicity
I. Bact. 100: 1147-1149

Nakanishi, H. , L. Leistner, H. Hechelmann, and
I. Baumgart. 1968. weltere Untersuchuengen
ueber das Vorkommen von PI'brio primhnemoly-
t, elfs und Fibr, 'o atg, '"o1ytz'c!, s bet Seenschen in
Deutschland. Arch. Lebensmittel-Hyg. 19 : 49-
53

Sakazaki, R. 1965. rib, ,'o paruhne, ,!o1ytt'ci, s a non-
choleragenie enteropathogenic vibrio, p. 30 to 34
I, , Proc. of the cholera Res. Symp. , U. S. Dept
of Health, Education and Welfare.

Terada, T. 1968. Serological studies of Vibrio
parahnemo!yt, 'ct, s. I. Relationship between K
antigens. Jap. I. Bact. 23 : 721-726 (in Japanese)

Torii, A{., T. An, K. Igarashi, 1<. Sakai, and K
Kuroda. 1969. Immunochemical studies on O-

antigens of Pi'by, o primhae, ,101ytic!, s. I. Prepara-
tion, specificity and chemical nature of the
antigens. BikenI. 12: 77-84

Twedt, R. M. , P. L. Spaulding, and H. E. Hall.
1969. Morphological, cultural, blochemical, and
serologycal comparison of Japanese strains of
1461'io pornhae, ,101ytici, s with related cultures
isolated in United States. I. Bact. 98: 511-518

\\'ard, B. Q. 1968. Isolation of organisms related
to Vibrio payohoe"101ytic!, s from American estu-
anne sediments. Appl. Microbi01 16 : 543-546

Zen-Yoji, H. , S. Sakai, Y. 1<udoh, T. itoh, and T.
Terayama. 1970. Antigenic schema and epide-
in 1010gy of Fah, io par"An enrolytt'ci, s. Health Lab.
Sci. 7: 100-108

Zen-YOJi, H. T. Terayama, Y. Kudoh, 1<. 0hta,
and S. Sakai. 1971. NG\\, K antigen types of
F1'6710 par@hue, ,, o1yt, 'ci, s and their occurrence. Jap
I. Barct. 26 : 298-302 (in Jananese)

228 BIKEN JOURNAL V01. 15 No. 41972




