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Distribution of enterotoxin type in Staphylococcus aureus isolates

from stool samples

Microbiology Division

Eun-Hee Park - Gu-Young Jeong

Abstract

In this study we isolated Staphylococcus aureus in stool samples from diarrhea patients.
A total of 64 S. aureus strains were isolated from 704 patients with diarrhea and seasonal
distribution of patients was shown the most high at May(13.5%). The enterotoxin were
detected from a total of 29 isolates(45.3%), 24 isolates(37.5%) were A type, 3
isolates(4.7%) were B type and 2 isolates(3.1%) were C type. All of isolates were
susceptible to chloramphenicol and vancomycin. The isolates were resistant in order of
penicillin(98.4%), ampicillin(93.8%), erythromycin(54.7%), gentamycin(50.0%), tetracycline
(34.4%), cefotetan(29.7%), clindamycin(28.1%), cefepime(23.4%), ciprofloxacin(23.4%),
imipenem(18.8%), trimethoprim/sulfamethoxazole(7.8%) and rifampin(4.7%). Of total 64 S.

aureus isolates, 20(31.3%) were resistant to oxacillin(MRSA).
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Table 1. Biochemical properties of S. aureus isolates from patient with diarrhea

Biochemical test No. of positive %
Acidification due to carbohydrate utilization
D-glucose 64 100
D-fructose 64 100
D-mannose 63 98.4
Maltose 63 98.4
Lactose 56 87.5
D-trehalose 63 98.4
D-mannitol 61 95.3
Xylitol 0 0
D-melibiose 0 0
Raffinose 0 0
Xylose 0 0
Sucrose 63 98.4
a-methyl-D-glucoside 1 1.6
N-acetyl-glucosamine 60 93.8
Acetyl-methyl-carbinol production 64 100
Nitrate reduction 64 100
Alkaline phosphatase 64 100
Arginine dehydrolase 63 98.4
Urease 60 93.8
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Fig. 1. Distribution of incidence of patient with diarrhea by month.
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Fig. 2. Distribution of incidence of patient with diarrhea by age.
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Fig. 3. Prevalence of Staphylococcus aureus in stool samples from diarrhea patients by
month.
Table 2. Isolation rate of S. aureus in stools samples from diarrhea patients by sex
and age
No. of S. aureus | No. of patient (Isolation rate, %)
Age(years)
Female Male Total
<9 7/97(7.2%) 16/146(11.0%) 23/243(9.5%)
10-19 3/24(12.5%) 5/57(8.8%) 8/81(9.9%)
20-29 2/29(6.9%) 4/42(9.5%) 6/71(8.5%)
30-39 1/15(6.7%) 6/26(23.1%) 7/41(17.1%)
40-49 2/26(7.7%) 1/29(3.4%) 3/55(5.5%)
50-59 2/27(7.4%) 3/29(10.3%) 5/56(8.9%)
>60 5/91(5.5%) 7/66(10.6%) 12/157(7.6%)
Total 22/309(7.1%) 42/395(10.6%) 64/704(9.1%)
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Table 3. Distribution of enterotoxin type in S. aureus isolates from stool samples

Enterotoxin type No. of S. aureus (Frequency)
A 24(37.5%)
B 3(4.7%)
C 2(3.1%)
D 0
None 35(54.7%)
Total 64(100%)

Table 4. Distribution of enterotoxin type in S. aureus isolates from stool samples by age

Enterotoxin type
Age(years)
A/BJC None Total
<9 13(56.5%) 10(43.5%) 23
10-19 2(25.0%) 6(75.0%) 8
20-29 1(16.7%) 5(83.3%) 6
30-39 4(57.1%) 3(42.9%) 7
40-49 1(14.3%) 2(66.7%) 3
50-59 2(40.0%) 3(60.0%) 5
>60 6(50.0%) 6(50.0%) 12
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Fig. 4. Resistant rate of S. aureus isolates against 15 antibiotics.

AM, ampicillin ; FEP, cefepime ; CTT, cefotetan ; CIP, ciprofloxacin ; C, chloramphenicol ;

CC,

clindamycin ; E, erythromycin ; G, gentamycin ; IPM, imipenem ; OX, oxacillin ; P, penicillin ;
RA, rifampin ; TE, tetracycline ; SXT, trimethoprim/sulfamethoxazole ; VA, vancomycin

Table 5. Frequency of MRSA according to sex and age

No. of MRSA / No. of S. aureus isolates(Frequency)

Age(years)
Female Male Total

<9 1/4(25.0%) 4/16(25.0%) 5/2021.7%)
10-19 0/3(0%) 0/5(0%) 0/8(0%)
20-29 0/2(0%) 1/4(25.0%) 1/6(11.6%)
30-39 0/1(0%) 2/6(33.3%) 2/7(28.6%)
40-49 0/2(0%) 0/1(0%) 0/3(0%)
50-59 1/2(50.0%) 3/3(100%) 4/5(80.0%)
>60 3/5(60.0%) 5/7(71.4%) 8/12(66.7%)
Total 5/19(26.3%) 15/42(35.7%) 20/61(31.3%)
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Table 6. Resistant pattern of antibiotics against the isolated 64 S. aureus

No. of resistant

Multiple resistance pattern Sub -total(%)

strain(%)
P 2(3.1%) 2(3.1%)
AM, P 12(18.8%) 12(18.8%)
AM, P, OX 1(1.6%)
AM, P, GM 8(12.5%)
AM, P, CC 1(1.6%)
AM, P, E 8(12.5%)
AM, P, TE 4(6.3%) 22(34.4%)
AM, P, E, GM 7(10.9%) 7(10.9%)
AM, P, CTT, CC, OX 1(1.6%) 1(1.6%)
AM, P, E, GM, OX, TE 1(1.6%)
AM, P, CTT, CC, E, TE 1(1.6%)
P, CTT, CC, OX, TE, SXT 1(1.6%) 3(4.7%)
AM, P, CTT, CC, E, GM, OX, TE 1(1.6%) 1(1.6%)
AM, P, FEP, CTT, CC, E, GM, OX, TE 1(1.6%) 1(1.6%)
AM, P, FEP, CTT, CC, E, GM, OX, TE, SXT 1(1.6%)
AM, P, FEP, CTT, CIP, E, GM, IPM, OX, TE 2(3.1%)
AM, P, FEP, CTT, CIP, E, GM, IPM, OX, SXT 1(1.6%)
AM, P, FEP, CTT, CIP, CC, E, GM, TE, SXT 1(1.6%)
P, FEP, CTT, CIP, CC, E, GM, IPM, OX, RA 1(1.6%) 6(9.4%)
AM, P, FEP, CTT, CIP, CC, E, GM, IPM, OX, TE 4(6.3%) 4(6.3%)
AM, P, FEP, CTT, CIP, CC, E, GM, IPM, OX, RA, TE 2(3.1%)
AM, P, FEP, CTT, CIP, CC, E, GM, IPM, OX, TE, SXT 2(3.1%) 4(6.3%)

AM, ampicillin ; FEP, cefepime ; CTT, cefotetan ; CIP, ciprofloxacin ; C, chloramphenicol ; CC,
clindamycin ; E, erythromycin ; G, gentamycin ; IPM, imipenem ; OX, oxacillin ; P, penicillin ; RA,
rifampin ; TE, tetracycline ; SXT, trimethoprim/sulfamethoxazole ; VA, vancomycin
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