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ABSTRACT

Objectives: To estimate the multi-antibiotic resistant bacterial contaminant load discharged from livestock farms,
we randomly selected livestock farms specializing in cattle, swine, and fowl and collected bacterial strains from
domesticated animal feces and compost samples. Problems with resistance to antibiotics are becoming
worldwide issues, and as the consumption of antibiotics appears to be excessive in Korea as well, the emergence
of antibiotic resistant bacteria shows the possibility to cause potentially serious social problems.

Methods: To monitor multi-antibiotic resistant bacterial constituents, aerobic bacteria and Escherichia coli were
isolated from domesticated animal feces and compost. Antibiotic resistance testing was performed by the disc
diffusion method using 13 different antibiotics.

Results: Examining the degree of sensitivity to antibiotics of the aerobic bacteria originating from domesticated
animal feces, fowl feces showed the highest distribution rate (35.5%), followed by swine feces compost (23.1%),
swine feces (18.2%), cattle feces (14.9%), and cattle feces compost (8.2%). Antibiotic resistance tests of aerobic
bacteria and E. coli originating from domestic animals feces resulted in 83.6% and 73.5% of each strain showing
resistance to more than one antibiotic, respectively.

Conclusions: These results suggest that increasing multi-antibiotic resistant bacteria in the environment has a
close relation to the reckless use of antibiotics in livestock.
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Table 1. List of antibiotics and concentration of resistance

disc
Concentration of
Resistance Code  Resistance Disc
(g)
Amoxicilline/Clabulanicacid AmC 30 30
Ampicillin AM 10 10
Ciprofloxacin CIP 5 5
Erythromycin-H,O E 15 15
Gentamicin GM 10 10
Lincomycin L2 2
Nalidixic acid NA 30 30
Oxytetracycline T 30 30
Streptomycin S 10 10
Sulfamethizole TH .25 0.25
Sulfathiazole ST .25 0.25
Tetracycline TE 30 30
Vancomycin VA 30 30
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Table 2. Percentage of antibiotic resistance of aerobic bacteria strains isolated from livestock feces

No. of isolates (%)

Antibiotics Code
Total (n=67)

Tetracyclines Tetracycline (TE30) 17(25.4)

Oxytetracycline (T30) 21(31.3)
Aminoglycosides Gentamicin (GM10) 0( 0)

Streptomycin (S10) 17(25.4)
Sulfonamides Sulfamethizole (TH.25) 12(17.9)

Sulfathiazole (ST.25) 5(7.5)
Macrolides Erythromycin-H,O (E15) 10(14.9)
Penicilins Ampicillin (AM10) 3(4.5)

Amoxicilline (AMC30) 0( 0)
Quinolones Ciprofloxacin (CIPS) 2( 3.0)

Nalidixic acid (NA30) 23(34.3)
Lincosamides Lincomycin (L2) 53(79.1)
Glycopeptides Vancomycin (VA30) 5(7.5)

Average 19.3%

Table 3. Percentage of antibiotic resistance of aerobic bacteria strains isolated from livestock classification

No. of isolates (%)

Class Antibiotics Swine Fowl Swine Cattle
feces feces compost compost
(n=11) (n=15) (n=13) (n=12) (n=16)
Tetracyclines Tetracycline 3(27.3) 0(0) 12(92.3) 2(16.7) 0(0)
Oxytetracycline 3(27.3) 2(13.3) 12(92.3) 4(33.3) 0(0)
Aminoglycosides Gentamicin 0(0) 0(0) 0(0) 0(0) 0(0)
Streptomycin 3(27.3) 5(33.3) 5(38.5) 2(16.7) 2(12.5)
Sulfonamides Sulfamethizole 2(18.2) 4(26.7) 1(7.7) 4(33.3) 1(6.3)
Sulfathiazole 2(18.2) 0(0) 0(0) 2(16.7) 1(6.3)
Macrolides Erythromycin 2(18.2) 1(6.7) 4(30.8) 3(25.0) 0(0)
Penicilins Ampicillin 3(27.3) 0(0) 0(0) 0(0) 0(0)
Amoxicilline 0(0) 0(0) 0(0) 0(0) 0(0)
Quinolones Ciprofloxacin 0(0) 0(0) 2(15.4) 0(0) 0(0)
Nalidixic acid 0(0) 2(13.3) 11(84.6) 9(75.0) 1(6.3)
Lincosamides Lincomycin 5(45.5) 14(93.3) 13(100) 9(75.0) 12(75.0)
Glycopeptides Vancomycin 3(27.3) 1(6.7) 0(0) 1(8.3) 0(0)
Average 18.2% 35.5% 28.1% 8.2%

(1) =¥-(swine feces)

=R 2 BE E2$ 115 45 5 Lincomycin(L2)
of tigt YA EC] 455%% 7Fg =A UEhgon
Bt 182%°] A HAES Bt 2 ¢
Oxytetracycline(T30), Vancomycin(VA30), Tetracycline
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Table 4. Percentage of antibiotic resistance of E. coli strains
isolated from livestock feces

No. of isolates (%)

Class Antibiotics
Total (n=34)
Penicillins Amoxicillin 5(14.7)
Ampicilin 21(61.8)
Quinolones Ciprofloxacin 3( 8.8)
Nalidixic acid 6(17.8)
Tetracyclines Tetracycline 23(67.6)
Oxytetracycline 23(67.6)
Sulfonamides Sulfamethizole 19(55.9)
Aminoglycosides Streptomycin 18(52.9)
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Table 5. Percentage of antibiotic resistance of E. coli strains isolated from livestock classification

No. of isolates (%)

Class Antibiotics Swine Cattle Fowl Swine Cattle Fowl
feces feces feces compost compost compost
(n=38) (n=1) (n=1) n=12) (n=1) (n=11)
Penicillins Amoxicillin 2(25.0) 0(0) 1(100) 2(16.7) 0(0) 0(0)
Ampicilin 8(100) 0(0) 1(100) 1191.7) 0(0) 19.1)
Quinolones Ciprofloxacin 0(0) 0(0) 0(0) 3(25.0) 0(0) 0(0)
Nalidixic acid 1(12.5) 0(0) 0(0) 3(25.0) 0(0) 2(18.2)
Tetracyclines Tetracycline 8(100) 0(0) 1(100) 12(100) 0(0) 2(18.2)
Oxytetracycline 8(100) 0(0) 1(100) 12(100) 0(0) 2(18.2)
Sulfonamides Sulfamethizole 8(100) 1(100) 1(100) 6(50.0) 1(100) 2(18.2)
Aminoglycosides  Streptomycin 6(75.0) 0(0) 1(100) 11(91.7) 0(0) 0(0)
Average 64.1 12.5 75.0 62.5 12.5 10.2
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2 Ao e FAA WdtTol ek Al
dolvt FERALEAEY] SHolA TEEH 9 H
Y| 2RE AWNTE E coli #F2 Eldle] 34
Al WA w2t %S Fa 7EEE 9 Jls
o] A AN Fe] LAHEHE AVl v
I e A2S =&

L 715wfe S22 o=t A i
QA A 1F o] A WS e
7} 2+t 83.6%, 73.5%% YERTE 5% o)4de] &
A WEE ke #5522 17.9%, 44.1%=
2 UAHES Bk uebA F4Es XAl Wl
A A =Ye] a7

2. A A AEE GARRE A3 s
& S71gAe] FAA W] EEHE2 Al
0] 35.5%= 7P E=kon EREH] 23.1%, Ea
18.2%, =t 14.9%, TEEH] 8.2% o2 LEHT

3. 7R 1M A Y ES
Lincomycin®] 79.1%% 71 =4 Uyelhton, Ha
19.3%2] WA8ES el

4. tid=te] A WA A A3 s el
A 22§ gt §82] AL FAA| 5 Tetracycline
(TE30)3} Oxytetracycline(T30)2] WAE<] 67.6%=
7P =A UERT ol AFkEebA =t
FAANA AR A N =AM 08d g
9] Tetracycline W/3AE} A3l A8k

5. 29E g AT 22 A 75.0%,
5 64.1%, SEHY] 62.5%, $F 2 $EFHE)
12.2%2 YERstTE

#Alel 2

o] =RL 201095 IAhEwe] AYow sk
A A Eg ol FaE A (2010-0083).

I
rok

=

1. Kim SP, Jensen JN, Aga DS, Weber AS. Tetracy-
cline as a selector for resistant bacteria in activated
sludge. Chemosphere. 2007; 66: 1643-1651.

2. Fent K, Weston AA, Caminada D. Ecotoxicology of

http://www.kseh.org/

10.

11.

12.

13.

human pharmaceuticals. Aquatic Toxicology. 2006;
76: 122-159.

. Jones OAH, Voulvoulis N, Lester JN. Aquatic envi-

ronmental assessment of the top 25 English pre-
scription pharmaceuticals. Water Research. 2002;
36: 5013-5022.

. Hanzawa Y, Oka C, Ishiguro N, Sato G. Antibiotic-

resistant coliforms in the waste of piggeries and
dairy farms. Nippon Juigaku Zassh. 1984i; 46: 363-
372.

. Klare I, Badstubner D, Konstabel C, Bohme G,

Claus H, Witte W. Decreased incidence of VanA-
type vancomycinresistant enterococci isolated from
poultry meat and from fecal samples of humans in
the community after discontinuation of avoparcin
usage in animal husbandary. Microb Drug Resist.
1999; 5: 45-52.

. Mathew AG, Saxton AM, Upchurch WG, Chattin

SE. Multiple antibiotic resistance patterns of Escheri-
chia coli isolates from swine farms. App/ Environ
Microbiol. 1999; 65: 2770-2772.

. Choi JE, Lee EY. An investigation on the antibiotic

resistant condition and label-stated of domestically
distributed livestock-environment improving agents.
Kor J Microbiol Biotechnol. 2009; 37: 258-265.

. Jung SC. Report on control of antimicrobial resis-

tant bacteria in Korea. Kor Food & Drug Admini.
2003; 198: 198-203.

. Cook M, Moloto E, Anerson C. Fluorochrome

labelling in roman period skeletons from dakhleh
oasis, Egypt. Am J Phys Anthropol. 1989; 80(2):
137-143.

Iwane T, Urase T, Yamamoto K. Possible impact of
treated wastewater discharge on incidence of antibi-
otic resistant bacteria in river water. Water Sci.
Technol. 2001; 43(2): 91-99.

Joseph SW, Hayes JR, English II, Carr IF, Wagner
DD. Implications of multiple antimicrobial-resistant
enterococci associated with the poultry environ-
ment. Food Addit Contam. 2001; 18: 1118-1123.
Rhodes G. Distribution of oxytetracycline resis-
tance environments: implication of T721 in dissem-
ination of the tetracycline resistance determinant Tet
A. Appl Environ Microbiol. 2000; 66: 7813-7820.
Bae MS, Choi GG, Park SH, Choi MS, Lee GH.
Annual population variation and identification of
antibiotic-resistant bacteria in the lower lake Geum-
gang. J Ecol Field Biol. 2001; 27(5): 283-289.

. Lee YO, Cho JL, Kim SH, Kim SD, Heo SN, Lee

HJ. Comparative studies on detecting methods for
fecal indicators. J Kor Soc Water Environ. 2006;

J Environ Health Sci 2012: 38(2): 142-150



150 AT - OIYE - ABTH

15.

16.

17.

18.

19.

22(6): 1052-1059.

Chu DS, Kwon HK, Lee SE, Lee JH. A study on

indicator bacteria for water quality managemenst of

urban artificial lakes. Kor J Env Hith. 2007; 33(4):

299-305.

National Committee for Clinical Laboratory Stan-

dards: Performance strandards for antimicrobial disk

susceptibility tests. 7th ed. M20A7. 2000.

NCCLS (national committee for clinical laboratory

standards)

- Mcfarland Turbidity 0.5 standard

:1.175% barium chloride dihydrate (BaCl, 2H,0)
0.5 m/+1.0% sulfuric acid (H,SO,) 99.5 m/

Moon GH, Lee JC. Antibiotic resistance in gram

negative enteric bacteria isolated from feces of

domestic animals. Yakhak Hoeji. 1986; 30(1): 51-

54.

Moon KH. Antibiotic resistance in gram negative

enteric bacteria isolated from feces of domestic ani-

mals. Yakhak Hoeji. 1986; 30(1): 51-54.

J Environ Health Sci 2012: 38(2): 142-150

20.

21.

22.

23.

Jung SC. Establishment of control system of antibi-
otics for livestocks. Seoul: KFDA Press; 2006.
p-19-27.

Lim SK, Lee HS, Byun JR, Park SY, Jung SC.
Antimicrobial resistance of commensal bacteria iso-
lated from food-producing animals I. Antimicrobial
resistance of Escherichia coli and Enterococcus spp.
isolated from cattle faecal samples. Kor J Vet Publ
Hith, 2007; 31(1): 21-29.

Bywater R, Deluyker H, Deroover E, Jong A, Mar-
ion H, McConville M, et al. A European survey of
antimicrobial susceptibility among zoonotic and
commensal bacteria isolated from food-producing
animals. Appl Environ Microbiol. 2007; 73: 156-
163.

Sawant AA, Hegde NV, Straley BA, Donaldson SC,
Love BC, Knabel SJ, et al. Antimicrobial resis-
tance enteric bacteria from dairy cattle. Appl Envi-
ron Microbiol. 2007; 73(1): 156-163.

http://www.kseh.org/



