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= Abstract=
A Report on the Identification of Salmonella Cultures Collected in Korea (1971)
Young-Ja Kim, B.S., and Younghat Ryu, M.D., Dip. Bact.

Detartment of Microkiology, Naiional Insti:uze of Health, Seoul, Korea.

The authors identified 176 Salmonella cultures either isolated from the apparent cases in various
epidemic areas or collected from the Seoul infectious diseases hospital, the provincial hygiene labora-
tories and the county health centers in order to be confirmed bacteriologically during the period
from January to December in 1971 since the preparation for establishing Korean National Salmonella
Center was on the pavement to provide the diagnostic service over the country.

The screening procedures for the morphological and biochemical tests, and the serological determi-
nations for the somatic and flagellar antigens as well as Vi antigen were performed according to the
recommendations made by U.S. Center for Disease Control. The results of the laboratory tests
were summarized as follows:

1. Of 176 Salmonella cultures, 163 Salmonella typhi with Vi antigen and 13 other Salmonella
cultures were confirmed.

2. With 163 S. typhi cultures, all typically showed methyl red positive, motility positive, acid
from glucose positive, mannitol positive. 9.29% showed sorbitol positive, 0.6% showed arabinose
positive, 61.4% showed arginine dihydrolase positive and 77.3% showed D-tartrate positive as
summarized in Table 1.

3. With 13 Salmonella cultures other than S. typhi, 92. 3% showed Simmons’ citrate positive,and
all produced acid and gas from glucose. All showed sorbitol positive, 84.6% showed dulcitol posi-
tive, 23.1% showed inositol positive, 92, 3% showed arabinose positive, 69. 3% showed rhamnose
positive, 15.4% showed mucate positive, and all showed lysine decarboxylase and arginine dihyrolase
positive as summarized in Table 1, too.

4. Of 13 Salmonella cultures other than S. typhi, one S. paratyphi A, one S. typhimurium, one
S. jericho, one S. colorado, one S. bareilly, three S. berta and five S. enteritidis cultures were
confirmed as shown in Table 2 and S. jericho was considered not to have ever heen reported in the
country before.

5. The sensitivity tests, by means of Ericsson’s disc method, to eight kinds of antibiotics were
carried out, i.e. chloramphenicol, neomycin, erythromycin, colistin, kanamycin, tetracycline, strepto-
mycin, and ampicillin, which were widely in common use in Korea and the result were compared
with that of Salmonella cultures isolated during the period from 1967 to 1970 as shown in Table 3.
There were three cultures resistant to chloramphenicol and 27 cultures (17%5) resistant to ampicillin
found among 163 cultures of S. typhi. With 13 cultures of Salmonella other than S.typhi, five cul-

tures were found to ke resistant to ampicillin, but none to chloramphenicol.

* The content of this article was presented at 30th academic meeting of the Korean Society for Microbiology held on Oct, 7th, 1972.



6. In regards to the multiple resistance to the antibiotics tested, with 163 cultures of S. typhi,

all cultures tested showed multiple resistant patterns to more than three kinds of antibiotics in

various combinations as shown in Table 4. 152 cultures(ca 93%) showed multiple resistant patterns
to more than four kinds of antibiotics in various combinations. 128 cultures (79%) showed that to

more than five kinds of antibiotics and 33 cultures (18%5) showed that to more than six kinds of

antibiotics in various eombinations including chloramphenicol. And the results were also compared

with the results obtained from the previous study during the period from 1967 to 1970 as shown

in Table 4.
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Table 1. Biochemical Properties of 176 Salmonella

Cultures Isolated in 1971

~Salmonsla | _
Test or Substrate gfh:;pltl}ixan S. typhi
Signs| %" | Signs| %"
Indol - 0 . 0
Methyl Red + | 100 + | 100
Voges-Proskauer — 0 = 0
Simmons’ Citrate + 92.3 — 0
Urea —= - 0
Motility + | 100 + | 100
Glucose(acid) 4+ 1100 + | 100
Glucose (gas) 4+ | 100 - 0
Lactose — 0 -
Sucrose - 0 = 0
Mannitol + | 100 e 100
Duleitol + 8.6 — 0
Salicin - 0 = 0
Adonitol = 0 = 0
Inositol — 23.1 — 0
Sorbitol 4+ | 100 - 9.2
Arabinose + 92.3) — 0.6
Raffinose - 0 = 0
Rhamnose + 69.3| — 0
Lysine decarboxylase + | 100 + | 100
Arginine dihydrolase + | 100 + 6l.4
D-tatrate = 15.4 + 77.3
Mucate + 76.9, — 0
Total 13 culturse | 163 cultures




Table 2, Antigenic Formulas of 176 Salmenella Cul-
tures Isolated in 1971

Flagella(FD) | z O

ype SAomatic(o) Antigen %‘ B g

ntigen o |23

Phasel|Phase2| & [Z2 O
S. paratyphl A 1,2,12 a — | A 1
S. typhimurium| 1,4,5,12 i|lL,2 |B 1
S. jericho 1,4,12,27 ¢ en,zi5 B 1
S. colorado 6,7 Iw | 1,5 | C 1
S. bereilly 6,7 y |15 | C 1
S. berta 9,12 fgt.| — | D 3
S. enteritidis 1,912 gm. | — | D 5
S. typhi 9,12(v1) d — | D | 163

Total | I c&ﬂ?:res
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Table 3. The Results of Sensitivity tests to Antibiotics of Salmonella Cultures tested during 1967-1971.
1967 ~ 1969 1970 1971
. Salmonella other 3 Salmonellz oth
Antibiotics S. typhi than S.typhi S. typhi * than S, typhi
No. of No. of No. of No. of
culturest % cultures? % cultures?® % cultures® %
CM* 4 2.72 0 0 3 1.84 0 0
NM 17 22.98 17 50. 00 27 16. 56 5 38.46
EM 69 93.24 34 100. 00 163 100. 00 13 100. 00
cOo 69 93.24 34 100. 00 134 82.21 13 100. 00
KM 72 97.27 27 79.41 163 100. 00 10 76.92
TC 10 13.51 21 61.76 133 81.59 13 100. 00
SM 45 60. 81 18 52.94 151 92.84 12 91.54
AP ND** 0 0 27 16. 56 5 38. 46
Total No. of Cultures 74 34 163 13
* CM: Chloramphenicol NM: Neomycin EM: Erythromycin CO: Colistin KM: Kanamycin

TC: Tetracycline
**: Not tested

SM: Streptomycin

AP: Ampicillin
A: Number of cultures: Number of cultures showing resistance to the antibiotics tested,



Table 4.

Multiple Antibiotics-Resistance Patterns of Salmonella during 1967~1971.

Year S 1967~1969 1970 1971
ﬁﬁ'ﬁgifo_ Combination of antibiotics® S. typhi ts]'-,aalﬁ ghf;p},i 3. typhi t}i;nog?e:yphi
g onores] % lonoresl % lolores| % |ontores| %
0 2 2.7
1 KM, ** 2 2.7
2 EM. CO, 2 5.88
3 CM. KM. SM. 1 1.35
NM. EM. CO. 1 2.94
EM. CO. KM. 25 33.78 1 2.94 4 2.50
EM. CO. TC. 3 8.82
EM. KM. TC. 7 4.31
4 NM. EM. CO. KM. 1 2.9
NM. EM. CO. TC. 1 2.94
EM. CO. KM. TC. 3 8.82 1 0.62 1 7.69
EM. CO. KM. SM. 24 32.4 5 14.71 13 7.92 3 | 23.07
EM. CO. TC. SM. 1 0.62
EM. KM, TC. SM. 13 7.92
5 CM. EM. CO. KM. SM. 2 2.7
NM. EM. CO. KM. TC. 4 11.76
NM. EM. CO. KM. SM. 8 10.8 3 8.82 8 3.13
NM. EM. KM. TC. SM. 3
EM. CO. KM. TC. SM. 1 1.35 3 8.82 75 45.75 2 | 15.38
EM. CO. KM. SM. AP. 5 5.08
EM. KM. TC. SM. AP. 4 2.51
6 CM. EM. CO. KM. TC. SM. 2 1.22
NM. EM. CO. KM. TC. SM. 8 10.8 7 20.58 9 5. 55 2 | 15.38
NM. EM. KM. TC. SM. AP. 2 1.22
EM. CO. KM. TC. SM. AP. 10 6.14 2 | 16.38
7. CM. NM. EM. CO. KM.TC.SM. 1 1.35
CM. EM. CO. KEM. TC.SM.AP. 1 0.62
NM. EM. CO. KM. TC.SM.AP. 5 3.08 3 |23.07
Total | Numter of cultures tested | 74 34 163 13
** CM: Chloramphenicol NM: Neomycin EM: Erythromycin CO: Colistin KM:Kanamycin

TC: Tetracycline SM: Streptomycin

AP: Ampicillin

* Combination of antibiotics to which tbe tested cultures showed resistant patterns,
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