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This study was to investigate the sanitary microbiological aspects of Cheonho Reservoir and its
antibiotic resistance in the natural environment to contribute to the public healthcare improvement. Groups of
coliforms, were counted at three sites of the Cheonho Reservoir in July and September 2013, and the isolates
were identified according to the water pollution process test standards. Antibiotic resistance was evaluated using
the Korea National Institute of Health's standard antibiotic susceptibility test. The average coliform counts in
Cheonho Reservoir were 2.0 x IOBCFU/mL, 41% of which were identified as Escherichia coli(E. coli). Antibiotic
resistance rate in E. coli isolated from Cheonho reservoir was highest in Ampicillin 31.3%, Ticarcillin 25.0%,
Cefaxolin and Cefoxitin 18.8% respectively. Convergence multiple resistance patterns, 38 5% presented resistance
to 4 durgs, 6 drugs resistance were 7.7%. The more than 2 drugs resistance were 92.3%. Cheonho Reservoir
is a public park that accessible to the citizens, further convergence studies are needed to develop sanitary
microbiological management practices and study antibiotic resistance of the reservoir.

® Key words : Escherichia coli, Antibiotic resistance, Cheonho reservoir, Microbiology, Convergence multiple
resistance patterns.
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| Sample 1 mL and dilute 10 fold with buffered =aline solution ‘

| Inoculate 1 mb of sample and 10 fold dilution sclution to petri dishes |

| Add 15-20 mL of desoxycholate lactose agar cooled at 40-45°C ‘

‘ Inoculate at 35°C for 48 hr ‘

‘ Count the red colony ‘

| Ineculate 1 colony to BGLE and Incuate 35°C for 24 hr |

Gas production

| Streak 1 leopful on EME and Incubate 35°C for 24 hr ‘

| Green sheen colony

‘ | Mo green sheen colony ‘

Growth

-80Cel A Baata Algel A-8-at3it.

2.4.2 Disc diffusion test
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[Fig. 1] Examination Procedures of £ coli
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(Table 1) Zone deiameter interpretive chart

Zone diameter interpretive standards(mm)

ATHNISEIE Resistant Intermediate Susceptible
Amikacin(AN) <14 15-16 >17
Ampicillin(AM) <13 14-16 >17
Amoxicillin/clavulanic acid(AMC) <13 16-17 >18
Aztreonam(ATM) <15 16-21 >22
Cefazolin(C2) <14 15-17 >18
Cefoxitin(FOX) <14 15-17 >18
Cefotaxime(CTX) <14 15-22 >23
Ceftazidime(CAZ) <14 15-17 >18
Cefepime(FEP) <14 15-17 >18
Chloramphenicol(C) <12 13-17 >18
Ciprofloxacin(CIP) <15 16-20 >21
Ertapenem(ETP) <15 16-18 >19
Gentamicin(GM) <12 13-14 >15
Imipenem(IPM) <13 14-15 >16
Kanamycin(K) <13 14-17 >18
Nalidixic acid(NA) <13 14-18 >19
Piperacillin/Tazobactam(PT) <17 18-20 >21
Streptomycin(S) <11 12-14 >15
Tetracycline(TE) <14 15-18 >19
Ticarcilin(TIC) <14 15-19 =20
Tigecycline(TGC) <14 15-18 >19
Tremethoprim/sulfomethoxazole(SXT) <10 11-15 >16

(Table 2) Distribution of coliforms in 3 sampling sites at Cheonho reservoir in Cheonan city Chungnam

Sampling site No of isolates(CFU/mL) Total
(e 2 July 29 July 11 September
Baekseok Uni. 14 x 10° 70 x 10° 90 x 10° 1.0 x 10°
Dankook Uni. 44 x 10° 45 x 10° 1.2 x 10° 34 x 10°
Hoseo Uni. 20 x 10° 50 x 10’ 46 x 10° 1.7 x 10°
Total 20 x 10° 18 x 10° 22 x 10° 20 x 10°
25 EHEAM 99 119 12 x 10' CFU/mLE & 4} glo] YA oy
278 Art EAMoz BNy gt wwas etk SA AR AN Fohgar
P
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(Table 3) Isolation rate of £ coli among coliforms isolated from Cheonho reservoir
Sampling site No of £ coli isolats/tested coliforms(%) Total
HE 2 July 29 July 11 September
Baekseok Uni. 3/5(60) 3/4(75) 1/4(25) 7/13(53.8)
Dankook Uni. 3/5(60) 2/4(50) 1/4(25) 6/13(46.1)
Hoseo Uni. 2/5(40) 0/4(0) 1/4(25) 3/13(230)
Total 8/15(53.3) 5/12(41.6) 3/1225.0) 16/39(41.0)
3.3 MEX|, 2 ¢ s 22| tiEwel S 3.4 22| thEF A CHALiA et
A LjAe2 AsA, 574 2 &4 28 T oAl Fd
AzA, 37 L @l Belg ohgare] G g <Table 5> 2k FeohE 265 137(50%) 1

A8 FAA WS dEhhlen, 135= 3
Atk "sA 2 i 165 F 77(53.8%)7t

98 <Table £>9} 2okt AAH o2 hdt 265 5

ESBL, PT, CZ FEP, ATM, ERT, AN 283 TIG= &= HEH
T eAdollon, AM WA o] 95(34.6%) 2 7 =9 Aol glem, 37 2] 3 e et 7 F 65

o L
(8.7%)7F WA xtol 3l em,
"@Zﬂ AT or A Ao
T WA A E2 T T 3T(42.900), e A
T 25°(33.3%), Al AF did+t 35 T 2

o, TIC WX 87F(308%), CZ, FOX, GM, Lg]iL TE
g 2 37(115%) 01 2™, AMC, SXT, 22| NA
23 7 277(71.7%), CIP, S, 18]t C WA 7+ 157(3.8%) ]
At fH T 67

(Table 4) Antimicrobial resistant distribution of £ coli isolated from Cheonho reservoir, Gum river and Han river

Numer of isolates
Antimicrobials Cheonho reservoir Gum river Han river Toral

S | R S | R S | R S | R
ESBL 16 - - 3 - - 7 - - 26 - -
Ampicillin 10 1 5 3 - - 3 - 4 16 1 9
Amoxicillin/clavulanic acid 12 2 2 3 - - 3 4 - 18 6 2
Piperacillin/Tazobactam 16 - - 3 - - 7 - - 26 - -
Cefazolin 12 1 3 3 - - 7 - - 22 1 3
Cefoxitin 13 - 3 3 - - 7 - - 23 - 3
Ceftazidime 16 - - 3 - - 7 - - 26 - -
Cefepime 16 - - 3 - - 7 - - 26 - -
Aztreonam 16 - - 3 - - 7 - - 26 - -
Ertapenem 16 - - 3 - - 7 - - 26 - -
Amikacin 16 - - 3 - - 7 - - 26 - -
Gentamicin 16 - - 3 - - 4 - 3 23 - 3
Ciprofloxacin 16 - - 3 - - 6 - 1 25 - 1
Tigecyclin 16 - - 3 - - 7 - - 26 - -
Trimethoprim/sulfamethoxazole 15 - 1 3 - - 6 - 1 24 - 2
Nalidixic acid 14 1 1 3 - - 7 - 1 23 1 2
Kanamycin 15 1 - 3 - - 7 - - 25 1 -
Streptomycin 12 3 1 3 - - 5 2 - 20 5 1
Ticarcillin 10 2 4 3 - - 3 - 4 16 2 8
Tetracycline 14 1 1 3 - - 5 - 2 22 1 3
Chloramphenicol 16 - - 3 - - 6 - 1 25 - 1

S : susceptible, | : intermediate susceptible, R : resistant
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(Table 5) Distribution of multiple antimicrobial resistant patterns of E. coli isolated from Cheonho reservoir, Gum
river and Han river

_ ) Number of isolates in antimicrobial test
Sampling sites - - Total
Susceptible Resistant
Cch h Baekseok Uni. 4 3 7
eongno Dankook Uni. 4 2 6
reservoir -
Hoseo Uni. 1 2 3
Gum river 3 - 3
Han river 1 6 7
Total 13 13 26

(Table 6) Antimicrobial multiple resistant patterns of £ coli isolated from Cheonho reservoir and Han river

e . Number of antimicrobial resistant isolatgs . Total(%)
Baekseok Uni. Dankook. Uni. Hoseo Uni. Han river
TIC 1 1(7.7)
AM-TIC 1 1 1 3(23.1)
SXT-TE 1 1(7.7)
AM-CZ-FOX 1 1 2(15.3)
AM-AMC-CZ-FOX 1 1(7.7)
CIP-NA-TE-C 1 1(7.7)
AM-PT-GM-TIC 3 3(23.1)
AM-SXT-NA-S-TIC-TE 1 1(7.7)
Total 3 2 2 6 13
Abbreviation : TIC : ticarcillin, AM : ampicillin, SXT : trimethoprim/sulfamethoxazole, TE : tetracycline, CZ : cefazolin, FOX : cefoxitin, AMC :

amoxicillin, CIP :

ciprofloxacin, NA :
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