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Serovar Distribution oSalmonellaStrains Isolated from Sporadic Diarrhea
and Food Poisoning Cases in Okinawa
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Abstract: A total of 511Salmonellastrains isolated in Nakagami, Miyako and Yaeyama hospital in Okinawa
prefecture during the period 1995-2001 were examined for their serovar-distribution. Simultaneously, a total of
Salmonella food poisoning cases which occurred from 1989 to 2000 were investigated for their serovars anc
determine it's sources and distribution. The serological typing results showed that the sporadic diarrhea strains \
classified into 9 O-groups and 42 serovars. The five most dominating serovars were Enteritidis (49%), Weltevre(
(6.7%), Bareilly (5.1%), Typhimuriun (4.9%), and Infantis (2.9%). The distribution of Salmonella serovars in foo(
poisoning cases were similar to sporadic diarrhea cases, that Enteritidis (50%), Weltevreden (18%), Typhimur
(12%) being the most frequent. Excepting Weltevreden, the pattern of serotypes were similar to those found
mainland Japan. Weltevreden is seldom isolated in mainland Japan, but it is commonly isolated in Southeast A
countries, such as Malaysia, Philippines, Singapore and also in Honolulu is the predominant serovar.
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Table 1 Actual number @almonellaserovars
in each species and subspecies

Species Subspecies Serovars
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Table 2 O-groups oSalmonellastrains isolated from

sporadic cases during 1995-2001 in Okinawa

No. of isolates

O-groups - - Total (%)
Nakagami Miyako Yaeyama
9 215 (53.2) 56 (69.1) 3 (11.5) 274 (53.6)
7 64 (15.8) 3 3.7 17 (65.4) 84 (16.4)
4 72 (17.8) 4 (4.9 3 (11.5) 79 (15.5)
3,10 25 (6.2) 11 (13.6) 2 (1.7) 38 (7.4)
8 23 (5.7) 1 (12 1 (3.8) 25 (4.9)
41 2 (0.5) 3 (8.7 5 (1.0
6 1 (0.2) 1 (1.2) 2 (049
18 2 (0.5) 2 (0.4
2 1 (1.2 1 (0.2)
uT 1 (1.2 1 (0.2)
Total 404 (100) 81 (100) 26 (100) 511 (100)

Table 3 Serovars ddalmonellastrains isolated from
sporadic cases in each hospitals
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Serovars O-groups Nakagami  Miyako ~ Yaeyama Total
Enteritidis 194 (48.0) 54(66.7) 2 (7.7) 250(48.9)
Lome 2 (0.5) 2 (2.5) 4 (0.8)
Pensacola 3 (0.7) 3 (0.6)
Ruanda 9 2 (0.5) 2 (0.4)
Berta 1 (0.2) 1 (0.2)
Onarimon 1 (0.2 1 (0.2)
Itami 1 (3.8) 1 (0.2)
Bareilly 16 (4.0) 1 (1.2) 9(346) 26(51.0)
Infantis 8 (2.0 8(30.8) 16 (3.1)
Montevideo 15 (3.7) 15 (2.9)
Tennessee 4 (1.0) 4 (0.8)
Oranienburg 3 (0.7) 3 (0.6)
Oritamerin 7 2 (0.5) 2 (0.4)
Thonpson 2 (0.5) 2 (0.4)
Granpian 1 (0.2) 1 (0.2)
Othmarschen 1 (0.2) 1 (0.2)
Richmond 1 (0.2 1 (0.2)
Virchow 1 (0.2) 1 (0.2)
Braenderup 1 (1.2 1 (0.2)
Typhimurium 22 (5.4) 1 (1.2 2 (1.7) 25 (4.9)
Stanley 14 (3.5) 14 (2.7)
Agama 5 (1.2) 5 (1.0)
Agona 5 (1.2) 5 (1.0
Heidelberg 3 (0.7) 1 (1.2) 4 (0.8)
Schwarzenground4 3 (0.7) 3 (0.6)
Wagenia 3 (0.7) 3 (0.6)
Paratyphi B 2 (0.5) 1 (1.2 3 (0.6)
Haifa 2 (0.5) 2 (0.4)
Jos 1 (0.2) 1 (0.2)
Saintpaul 1 (0.2) 1 (0.2)
Sarajane 1 (0.2) 1 (0.2)
Weltevreden 310 23 (5.7) 10(12.3) 1 (3.8) 34 (6.7)
Suberu ' 1 (02 1(12) 2 (0.4)
Newport 10 (2.5) 1 (3.8) 11 (2.2)
Litchfield 5 (1.2) 5 (1.0)
Blockrey 8 2 (0.5) 2 (0.4)
Breda 1 (0.2 1 (0.2)
Chincol 1 (0.2) 1 (0.2)
Waycloss 41 2 (0.5 3 (3.7) 5 (1.0)
Cerro 18 2 (0.5) 2 (0.4)
Paratyphi A 2 1 (1.2) 1 (3.8) 2 (0.4)
Kanbore 6 1 (0.2 1 (0.2
o uT* 1 (0.2 1 (0.2
Serovar UT** 36 (8.9) 5 (6.2) 1 (3.8) 42 (8.2)
Total 404 (100) 81 (100) 26 (100) 511 ###Ht

*O-group untypable, **Serovar untypable
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Table 4 Serovars @almonellastrains isolated from sporadic cases in Nakagami hospital
Years 1995 1996 1997 1998 1999 2000 2001

Serovars Total

Enteritidis 34 32 27 35 34 11 18 191

Weltevreden 0 2 1 3 5 8 4 23

Bareilly 2 2 2 6 2 1 1 16

th'tm“””m 0 5 5 8 1 1 2 22

nfantis

Montevideo 2 > 0 0 0 0 0 7

Stanley 4 3 6 1 1 0 0 15

Newport 0 0 9 0 1 1 3 14

Agama 2 1 3 1 2 0 0 9

Agona 0 0 0 0 0 5 0 5

Others 0 0 0 0 2 2 0 4

Total 12 27 15 10 12 9 10 95
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Table 5 The number of food poisoning outbreaks in Okinwawa from 1989 - 2000

- Years 1989 1990 1991 1992 1993 1994 1995 1996997 1998 1999 2000 Total OO
Contaminants

Salmonella 3 4 1 1 5 9 8 19 7 7 15 15 94 32.4
Pathogenic E.coli 0 1 2 1 0 1 0 13 26 1 1 4 50 17.2
Campylobacter 0 1 0 0 0 6 0 9 2 3 3 3 27 9.3
V.parahaemolyticus 3 5 1 2 0 2 1 2 0 2 3 2 23 7.9
Staphilococcus aureus 0 2 2 0 0 1 0 1 2 2 0 1 11 3.8
Small round structure virus - - - - - - - - - - 0 4 4 1.4
Aeromonas 0 0 0 0 0 1 0 0 0 1 0 0 2 07
Bacillus cereus 0 0 0 0 0 0 1 0 0 1 0 0 2 07
Non O1Vibrio chorerae 0 0 0 0 0 0 2 0 0 0 0 1 3 1.0
Clostridium perfringens 0 0 0 0 0 0 0 0 2 0 0 0 2 07
SalmonellaTyphi - - - - - R - - - - - 1 1 03
Bacteria Virus total 6 13 6 4 5 20 12 44 39 17 22 31 219 755
Histamine 0 0 0 0 0 1 1 0 0 0 0 0 2 07
Vegetable natural toxin 0 0 1 0 0 0 0 0 0 1 0 0 2 07
Animal natural toxin 1 4 3 3 1 2 1 4 2 0 9 4 34 11.7
Natural toxin 1 4 4 3 1 3 2 4 2 1 9 4 38 13.1
Unknown 0 3 1 1 2 7 1 1 1 3 5 8 33 11.4
Total 7 20 11 8 8 30 15 49 42 21 36 43 290 100

Table 6 The number of food poisoning patients in Okinawa from 1989 - 2000
Years 1989 1990 1991 1992 1993 1994 1995 1998997 1998 1999 2000 Total OO

Contaminants

Salmonella 29 26 14 3 39 219 120 201 59 68 136 103 1017 38.2
Pathogenic E.coli 0 4 4 40 0 146 0 15 80 1 9 32 331 124
Clostridium perfringens 0 0 0 0 0 0 0 0 311 16 0 0 327 123
V.parahaemolyticus 21 24 10 15 0 14 13 4 0 40 0 3 144 54
Campylobacter 0 1 0 0 0 31 0 38 21 26 8 13 138 52
Staphilococcus aureus 0 2 17 0 0 2 0 1 21 36 14 6 99 3.7
Aeromonas 0 0 0 0 0 1 0 0 0 68 0 0 69 2.6
Small round structure virus - - - - - - - - - - 0 42 42 1.6
Bacillus cereus 0 0 0 0 0 0 40 0 0 3 0 0 43 1.6
Non O1Vibrio chorerae 0 0 0 0 0 0 32 0 0 0 0 2 34 1.3
SalmonellaTyphi - - - - - - - - - - - 1 1 0.0
Total of bacteria and virus 50 57 45 58 39 413 205 259 492 258 167 202 2245 84.3
Histamine 0 0 3 0 0 0 0 0 0 5 0 0 8 03
Vegetable natural toxin 2 18 4 9 4 8 13 8 9 5 20 17 117 4.4
Animal natural toxin 0 0 0 0 0 2 6 0 0 0 0 0 8 03
Natural toxin 2 18 7 9 4 10 19 8 9 10 20 17 133 5.0
Unknown 0 14 23 11 57 13 4 6 1 17 15 125 286 10.7
Total 52 89 75 78 100 436 228 273 502 285 202 344 2664 100
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Table 7 Serovars &almonellastrains isolated from food poisoning
in Okinawa from 1989-2000

O-groups  Serovars No, of outbreaks No. of patient

9 Enteritidis 25 (50.0) 477 (55.0)
4 Typhimrium 6 (12.0) 186 (21.5)
Saintpaul 1(2.0) 5(0.6)
3,10 Weltevreden 9 (18.0) 154 (17.8)
Infantis 2(4.0) 7(0.8)
Braenderup 1(2.0) 14 (1.6)
7 Bareilly 1(0.2) 4 (0.6)
Oranienburg 1(2.0) 2(0.2)
Postudam 2(4.0) 1(0.1)
8 Lichfield 1(2.0) 12 (1.4)
41 Waycross 1(2.0) 5 (0.6)
ooog 50 (100) 867 (100)
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Table 8 The changing &almonellaserovars isolated from food poisoning cases in Okinawa (1989-2000)

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Serovars Total oo
Enteritidis 0 0 0 0 30(2) 74(3) 69(3)107(6) 11(1) 59(5) 95(2) 32(3) 477(25) 55.0 (50)
Typhimrium 10(1) 2(@) 0 0 0 132(3) 0 0 6 (2) 0 0 36(2) 186(9) 21.5(18)
Weltevreden 15(1) 0 0 0 0 0 43(3) 12(1) 0 0 84(1) 0 154(6) 17.8(12)
Lichfield 0 0 0 0 0 0 0 12(1) O 0 0 0 121) 1.4(2
Braenderup 0 0 14(@1) O 0 0 0 0 0 0 0 0 14(1) 16( 2)
Waycross 0 0 0 0 0 0 5@ 0 0 0 0 0 51) 0.6( 2
Infantis 0 0 0 0 3(1) 0 0 0 4(1) 0 0 0 72) 0.8( 4)
Saintpaul 0 0 0 0 0 5() 0 0 0 0 0 0 51) 0.6( 2)
Bareilly 0 0 0 0 0 0 0 1(1) 0 0 0 331 412) 05( 4)
Oranienbrug 0 0 0 0 0 0 0 0 0 0 2(1) 0 2(1) 0.2( 2
Postudam 1(1) O 0 0 0 0 0 0 0 0 0 0 1(1) 01(2
Total 26(3) 2(1) 14(1) 0 33(3) 211(7) 177(7) 132(9) 21(4) 59 (5) 181 (4) 71 (6) 867(50) 100 (100)

0 O O ; Number of outbreaks
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Table 9 The sources 8almonellafood poisoning and their serovars

Serovars Sourses No. of outbreaks
egg and egg products 4
sort of box lunches 3
cakes 2
rice boll 1
boiled fish paste 1
Enteritidis deep fried chicken 1
salmon, salted fish guts 1
" Natto tororo soba" 1
noodles with fermented soybean and grated yam
steamed potato 1
unknown 11
egg and egg products 2
Typhimurium  sort of box lunches 1
unknown 4
goat meats 2
Weltevreden  dressed foods 2
unknown 2
. deep fried smelt 1
Bareilly unknown 2
Braenderup unknown 1
Infantis unknown 2
Litchfield "tekkadon"tuna on rice served in a bowl 1
Oranienburg dried fish snack 1
Postudam sushi 1
Saintpaul box lunch 1
Waycross "hiyashi somen" iced vermicelli 1
Total 50
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