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Effect of pomegranate rind (Punica granatum Linn.) and guava leaves extract
(Psidium guajava Linn.) for inhibition of multi-drug resistance Escherichia coli

from piglet feces.
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Effect of pomegranate rind (Punica granatum Linn.) and guava leaves extract
(Psidium guajava Linn.) for inhibition of multi-drug resistance Escherichia coli

from piglet feces.
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ABSTRACT

In the present, antimicrobial resistance of E. coli were widely found in Thailand and
worldwide. Then some antimicrobial properties of traditional plants were studied for replacement
of antibacterial used. The objectives of this study were to determine antimicrobial resistance and
efficacy of pomegranate rind and guava leave extract against E. coli. Fifty field isolates of E. coli
were isolated from feces of piglet that showed diarrhea signs from swine farms in Chiang Mai
province. The resistance of the isolates to 11 antimicrobial agents was tested by broth
microdilution method. The multidrug resistance of all field isolates E. coli was found and all
isolates were resistant to Novobiocin, Streptomycin, Sulfamethoxazole, Tetracyclin and Tiamulin,
while there was a high level of resistance to Amoxicillin (98%), Oxytetracyclin (96%), Nalidixic
acid (82%), Gentamicin (56%) and Colistin sulfate (46%), respectively. The extraction of
pomegranate rind and guava leave were using Soxhlet extraction method and 95% FEthanol was
used as solvent. The inhibitory effect of both ethanolic extract was tested against all field isolates
E. coli by using the agar dilution method. The pomegranate rind and guava leave extract exhibited
antibacterial activity against all field isolates E. coli with minimum inhibitory concentration 5.94
mg/ml and 9.44 mg/ml, respectively. From this study, the possibility of herbal extract using as
alternative choice in prevention and treatment of high level antimicrobial resistant £. coli in pig

may further study.
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Cell division binding protein, altered GNB outer-

{Amoxicillin)

Glycopeptides

Aminoglycosides

(Spectinomycin)

Inhibit cell wall division

Inhibit protein synthesis

(bind to30s ribosome)

membrane porins, active efflux

Altered target site

Aminoglycoside-modifying enzyme,
Decreased membrane permeability,
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Macrolides

(Erythromycin, Tylosin)

Tetracycline

(Oxytetracyelin)

Chloramphemcol

Quinolones

(Gentamicin, Enrofloxacin)

Rifampin

Metronidazole

Sulfonamides

Trimethoprim

b SPATE
Polygene

(nystatin, amphcteracin B)

Inhibit protein synthesis

(bind to 50s ribosome)

Inhibit protein synthesis

(bind to 30s ribosome)

Inhibit protein synthesis

(bind to 50s ribosome)

Inhibit DNA synthesis by

inhibit DNA gyrase)

Inhibits nucleic acid

synthesis

Inhibits nucleic acid

synthesis

Inhibit folic acid synthesis

Inhibit folic acid synthesis

Cell membrane permeability

Altered target, enzymatic

inactivation, active eftlux

Efflux, altered target, enzymatic

inactivation, decreased permeability

Chloramphenicol acetyltransferase,

active efflux

Altered target, active efflux

Altered target, decreased

permeability of membrane

Not defined

Altered target

Altered target, decreased

permeability of membrane

Ergosterol deficient mutants.
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Amoxicillin

Colistin sulfate

Enrofloxacin

Gentamicin

Nalidixic acid

Novobiocin

Oxytetracyclin

Streptomycin

Sulfamethoxazole

Tetracyclin

Tiamulin

Phosphate butfer, pH 6, 0.1 M

Distilled water

Y% DW + 1 M NaOH

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

0.1 ml of 0.1M NaOH ¢0 10 g

Distilled water

Distilled water

Phosphate buffer, pH 6, 0.1 M

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

Distilled water

17 CLSI (2008)
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¥ 3/
T |

3 v ' 4
M3197 3 uansmisulanasanududuigaidudasovesnt§Fug (MIC) Aede £ colr

Minimum inhibitory concentration (MIC) (pg/ml)

011gauzy
Susceptible Intermediate Resistance
Amoxicillin <8 >8
Colistin sulfate =~ >2
Enrofloxacin ) Z 8
Gentamicin <4 =16
Nalidixic acid <16 > 16
Novobiocin S 2 Z 8
Oxytetracyclin <8 > 16
Streptomycin i =16
Sulfamethoxazole =256 =512
Tetracyclin S 4 2 16
Tiamulin <16 =32

M1 CLSI (2008) ; BSAC (2011)
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HAWALHUTNINIADADIT §HIMELINAT | Wil (multidrug resistance) (§3A151971 6) Tay

a

mﬂﬁ%quzﬁwu’iwﬁmiﬁaﬂmmﬁqﬂ"lcf{uﬂ' Novobiocin,  Streptomycin, Sulfamethoxazole,
Tetracyclin 1482 Tiamulin 719 100% 5898911 1440 Amoxicillin (98%), Oxytetracyclin (96%)
Nalidixic acid (82%), Gentamicin (56%), Enrofloxacin (54%) 182 Colistin sulfate (46%)
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1 Fl
IUIVAFDNINLAINMT L aNaRT MIC

iAoy | <0125 102505 | 1| 2 | 4 [8|16]32] 64128256 256 } Susceptible | Intermediate | Resistance

(ng/ml) (ng/ml) Jug/D n=50) | % | (m=350)| % | (n=50) %
Amoxicillin 0 0 0O 1010|0101 43| 5 0 0 64-128 1 2% 0 0% 49 98%
Colistin sulfate 3 4 8 |0]12114|5[{3]01]0 0 0 1 <0.125 - >256 27 54% 0 0% 23 46%
Enrofloxacin 7 6 2103 |5)|4]0]6]13]| 4 0 0 <0.125 18 36% S 10% 27 54%
Gentamycin 0 1 4 1068|321 11| 3 5 6 0.25 - >256 19 38% 3 6% 28 56%
Nalidixic acid 0 0 B [0 B dmi2 | 3 L2FNEs 0 1 35 2->256 9 18% 0 0% 41 82%
Novobiocin 0 0 0 |0jO0]|O0|O0O|O0O]1]|16]| 18 [ 10 5 1->256 0 0% 0 0% 50 100%
Oxytetracyclin 0 0 0101010122 16/23] 6 0 1 §->256 2 4% 0 0% 48 96%
Streptomycin 0 0 000|001 ]|1]0 3 5 40 16 - >256 0 0% 0 0% 50 100%
Sulfamethoxazole 0 0 O j0y0|j0f0]l0]O0]|O 0 0 50 >256 0 0% 0 0% 50 100%
Tetracyclin 0 0 ONIEOSING | GEEOL| OF OBt 3 ¢h 12, | 21 14 64 ->256 0 0% 0 0% 50 100%
Tiamulin 0 0 0|00 |00} 0] O0]3 12 8 27 64 - =256 0 0% 0 0% 50 100%
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3.125 mg/ml daumqaqw“lﬁ’uﬁ 12.5 mg/ml)
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o EY ° @ & A a o s d o
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v ' ¥
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e Y
mTadudaae 1a

12.50 4 8
6.25 33 66
3.125 13 26

0 0 0
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IUIUAIDYIININUA 50 A70U19
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MIMANUING 2 1LerAsA MIC vedel§iuzirazaiinnese E. coli iuonldoinyagnans

No. isolate Amoxicillin | Colistin | Enrofloxacin | Gentamicin | Nalidixic | Novobiocin | Oxytetracyclin | streptomycin | Sulfamethoxazole | Tetracyclin | Tiamulin
1 HH1/1-1 64 2 8 128 >256 128 64 >256 >256 >256 128
2 HHI1/1-2 64 4 128 128 >256 128 64 >256 >256 256 =256
3 IT1A10-1 64 8 64 0.5 =256 256 32 256 >256 128 >236
4 JT1/1-1 64 2 0.25 0.5 16 256 32 >256 >256 256 128
5 | JTI/11-1 64 >256 <0.125 4 2 64 8 256 >256 128 >256
6 JT1/1-2 64 055 0.25 4 64 128 64 =256 >256 128 128
7 | JTI/12-1 64 0.5 <<0.125 2 4 128 32 >256 >256 64 128
8 IT12-1 64 8 2 >256 16 64 >256 =256 >256 =256 256
9 JT1/3-1 64 8 4 2 64 >256 64 =256 =256 =256 256
10 | JT1/3-2 64 4 <0.125 4 8 128 32 128 >256 256 128
11 IT1/4-1 64 4 0.5 2 >256 128 64 >256 >256 128 >256
12 | JT1/4-2 64 4 <0.125 4 32 128 64 256 =256 256 >256
13 JT1/5-1 64 0.5 0.25 8 >256 128 64 >256 >256 256 128
14 | JT1/6-1 64 0.25 0.5 4 32 256 64 =256 >256 >256 256
15 | JTI/7-1 64 8 0.25 8 >256 256 64 =256 =256 256 256
16 | JT1/8-1 64 4 2o 64 >256 64 128 >256 >256 >256 >256
17 | JT1/9-1 64 2 64 >256 =256 64 64 =256 >256 >256 >256
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MIMANUINN 2 Laasnl MIC veeelfiusunnssilaneiio E coli inonldvinyagngns (do)

No. isolate Amoxicillin | Colistin | Enrofloxacin | Gentamicin | Nalidixic | Novobiocin | Oxytetracyclin | streptomycin | Sulfamethoxazole | Tetracyclin | Tiamulin
18 MF1/1-1 64 0.5 + 8 256 128 16 32 >256 128 >256
19 MF1/1-2 64 2 4 0.25 =256 64 32 16 =256 128 >256
20 | MF2/1-1 64 0.5 8 64 >256 64 32 >256 >256 128 >256
21 MI1/1-1 64 2 32 16 =256 64 32 >256 =256 =256 >256
22 MI1/1-2 64 8 32 0.5 =256 128 64 128 =256 256 >256
23 MIUL/1-1 32 <0.125 4 64 >256 82 32 =256 =256 256 64
24 | MJUL/1-2 64 2 64 >256 >256 64 64 >256 =256 128 64
25 | MIUL/L-3 64 4 128 128 >256 128 64 >256 =256 256 >256
26 | MJUI1/2-] 64 <0.125 3 256 >256 128 32 >256 =256 256 256
27 | MJU1/4-1 64 16 8 >256 >256 256 64 >256 >256 >256 256
28 | MIUI/5-1 64 <0.125 2 2 >256 64 16 =256 >256 128 128
29 | MIU1/5-2 128 16 64 >256 >256 >256 32 >256 =256 256 >256
30 | MIUL/6-1 64 2 64 16 =256 256 64 >256 =256 236 128
31 | MIUL/6-2 128 16 64 64 >256 256 64 =256 =256 256 >256
32 | MIUL/7-1 64 0.5 64 256 >256 128 64 >256 =256 128 128
33 | MIUL/7-2 64 0.25 128 256 >256 64 32 >256 =256 128 64
34 | MIUL/7-3 64 2 4 64 >256 128 64 >256 >256 256 128
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MINMANUING 2 1Al MIC vosenlfFnzunazaianeiiio E. coli luon [dannyagnans (do)

No. isolate Amoxicillin | Colistin | Enrofloxacin | Gentamicin | Nalidixic | Novobiocin | Oxytetracyclin | streptomycin | Sulfamethoxazole | Tetracyclin | Tiamulin
35 | MJUL/8-1 64 4 64 64 >256 64 128 >256 =256 =256 =256
36 | MJUI/S-2 64 4 32 64 >256 64 128 >256 =256 >256 =256
37 | MIU2/1-1 64 4 64 64 >256 64 128 >256 >256 >256 =256
38 | MIU2/1-2 64 4 32 64 =256 64 128 >256 >256 =256 >256
39 MTI1/1-1 64 4 64 256 >256 128 128 =256 >256 >256 =256
40 | MTI1/2-1 64 0.25 2 2 16 >256 64 128 =256 256 >256
41 MT1/2-2 128 4 32 64 >256 256 64 >256 » =256 >256 >256
42 PY /11 64 4 0:25 2 64 256 32 256 =256 256 >256
43 PY1/1-2 8 0.25 <0.125 4 8 >256 64 256 =256 128 128
44 PY1/2-1 64 2 0.25 4 >256 64 8 >256 >256 64 256
45 PY1/2-2 128 2 128 64 >256 128 32 >256 >256 256 >256
46 PY1/2-3 64 0.5 <0.125 0.5 2 64 64 >256 >256 256 256
47 PY1/3-1 64 2 64 >256 >256 128 32 >256 >256 64 =256
48 PY1/3-2 64 4 64 32 >256 128 32 =256 >256 256 =256
49 PY1/4-1 128 4 64 256 >256 256 32 >256 >256 256 =256
50 PY1/4-2 64 0.5 <0.125 4 2 =256 64 =256 =256 256 128




c; T = @ e q’; T Agl‘ . d‘. 9t
ATHNNANUINN 3 LLETAIAT MIC ﬂ@ilﬂﬂ'ﬂﬂ%ﬂ‘ﬂulmziﬂﬂﬁﬁﬁE]L‘]J’E] E. coli “If]LLfJﬂhlﬂ

S strain EtOH waoniuiiy sl
| HH1/1-1 - 6.25 12.5
2 HH1/1-2 + 6.25 6.25
3 JT1/10-1 + 6.25 3.125
4 JT1/1-1 + 6.25 7.3
5 JT1/11-1 + 6.25.- 3.125
6 JT1/1-2 # 6.25 12.5
74 JT1/12-1 + 6.25 3.125
8 JT1/2-1 + 6.25 6.25
9 IT1/3-1 + 6.25 12.5
10 IT1/3-2 + 3.125 6.25
11 IT1/4-1 + 6.25 12.5
12 IT1/4-2 + 3.125 12.5
13 IT1/5-1 + 6.25 6.25
14 IT1/6-1 + 6.25 12.5
15 IT1/7-1 + 6.25 103
16 JT1/8-1 % 6.25 6.25
{7 JT1/9-1 ¥ 3.125 6.25
18 MF1/1-1 + 6.25 6.25
19 MF1/1-2 + 6.25 6.25
20 MF2/1-1 % 6.25 6.25
21 MJ1/1-1 % 3.125 12.5
22 MJ1/1-2 4 6.25 6.25
23 MJU1/1-1 + 6.25 12.5
24 MJU1/1-2 & 6.25 6.25
25 MJU1/1-2 + 6.25 12.5
26 MJU1/2-1 + 3.125 12.5
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AN IANUINT 3 LLTRIAT MIC mmxﬂaaﬂm‘umuaﬂudawm% E. coli ‘IﬂLLE’Jﬂulﬂ (919)

GRTMNY strain BOH | aldenviudiy | ludss
27 MJU1/4-1 s 6.25 12.5
28 MJU1/5-1 + 6.25 12.5
29 | MIU1/5-2 + 3.125 12.5
30 | MIUL/6-1 + 6.25 12.5
31 MIU1/6-2 & 12.5 12.5
32 | MIUL/7-1 + 3.125 12.5
33 MIU1/7-2 % 3.125 125
34 | MIUL/7-3 - 3.125 3.125
35 MIU1/8-1 + 6.25 12.5
36 | MIUI/S-2 ¥ 12.5 12.5
37 | MIU2/1-1 + 3.125 12.5
38 | MIU2/1-2 £ 3.125 6.25
39 | MTU/1-1 + 6.25 6.25
40 | MT1/2-1 + 6.25 12.5
41 MT1/2-2 + 6.25 12.5
2 | PYLI-] T 6.25 6.25
43 PY1/1-2 & 6.25 12.5
4 | PY1/2-1 - 6.25 12,5
45 PY1/2-2 + 12.5 12.5
46 | PY1/2-3 + 6.25 3.125
47 | PY1/3-1 + 3.125 6.25
48 | PY13-2 + 3.125 6.25
49 | PY1/4-1 = 12.5 6.25
50 | PY1/4-2 + 6.25 12.5
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MAUMARUINT 3 LaadIsmsanaas laold Soxhlet extraction
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