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The collaborative research project for drug resistance bacteria in animal
agriculture of tropical Africa and finding the alternatives for drug use.
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Drug resistance bacteria (DRB) was emerged from human therapies and the
animal agriculture. In a recent trend, prevalence of DRB decreased in developed countries. However,
it is growing in developing countries. In this study we made a surveillance of DRB in Ugandan animal

agriculture, where economic growth pushes the intensive animal production. We also collected
potentially probiotic lactic acid bacteria from domestic birds under extensive feeding systems and
wild birds for the future reduction of the antimicrobials in animal agriculture. We detected mostly
tetracycline-resistant bacteria from feces and meet products of Ugandan livestock. However, we
detected several multidrug-resistant ESBL Escherichia coli from feces of scavenging bird in
abattoirs and dumping site of Capital city, which indicate the potential risk for transmission of
ESBL by these wild birds. We have successfully isolated several potential probiotic lactobacilli
from domestic and wild birds.
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Catle Pig Goat Layer Total

(n=23)" (n=40) (n=8) (n=63) (n=134)
AMF 18 (78.3%) 10 (25.0%) 6 (75.0%) 26 (41.3%) 60 (44.8%)
cFz 2(8.7%) 2 (5.0%) 0 2(3.2%) 6(4.8%)
CTX Q 0 Q 0 Q
GEN Q 0 Q 0 Q
KAN 0 0 0 5(7.9%) 5(3.7%)
TET 21 (91.3%) 39 (100%) 8 (100%) 62(98.4%) 130 (97.0%)
MIN 0 8 (20.0%) 0 1(1.6%) 9(6.7%)
NAL 4(17.4%) 5 (12.5%) 1(125%) 19 (30.2%) 29 (21.6%)
cIF 1(4.3%) 0 0 10 (15.9%) 11(8.2%)
csT 2(8.7%) 0 0 0 2 (1.5%)
CHL 1(4.3%) 3(7.5%) 0 5(7.9%) 9(6.7%)
SXT 13 (56.5%) 13 (32.5%) 7 (87.5%) 43 (68.3%) 76 (56.7%)
AMF+TET+SXT 11(47.8%) 6 (15.0%) 5 (62.5%) 21(33.3%) 43 (32.1%)
Five different categories () Q a 4(6.3%) 4(3.0%)

Abbreviations: AMP, ampicillin; CFZ, cefazolin; CTX, cefotaxime; GEN, gentamicin; KAN, kanamycin; TET|
tetracycling; MIN, minocycling; NAL, nalidixic acid; CIP, ciprofloxacin; CST, colistin; CHL, chloramphenicol
SXT, sulfamethoxazole-trimethoprim.
" The number of fecal samples derived from each livestock species.

*+ Among four strains which were resistance to 5 different categories of ar two of them
to AMP-KAN-TET-NAL-CIP-SXT, one to AMP-KAN-TET-NAL-CHL-SXT and one to AMP-TET-NAL- CIFL
CHL-SXT.
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33 L. reuteri 8
L. fermentum 5 L. salivarius 4 L. vaginalis 3 L. agilis 2 L.
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year Host ID Species pHER pHE® year Host ID Species pHEF pHIER year Host ID Species pHIER: pHE%
Fv 7Y T 7Y Fv TV
2016 C M1-5 L. aviarius 1 0 2019 M M30 L.gasseri 1 0 2019 M L37 L. vaginalis 1 0
C M4-1 L. reuteri 1 0 M M33 L. reuteri 1 1 M L38 L. pontis 0 0
C M4-2 L. reuteri 1 0 M M35 L. pontis 0 0 M L39 L. vaginalis 0 0
C M4-5 L. vaginalis 1 0 M MK1 L. reuteri 1 0 M L40 L. oris 1 0
C  M254-1 L. aviarius 0 0 M MK3 L. fermentum 1 1 M L10-2 L. fermentum 1 0
C M254-3 L. amylovorus 1 0 M MK7 L. reuteri 1 1 M L23-1 L. salivarius 2 1
C M254-9 L. aviarius 1 0 M MK8 L. fermentum 1 1 M L23-2 L. fermentum 1 0
C M58-5 L. aviarius 2 0 M B7 L. oris 1 1 M L24-1 L. agilis 2 1
2017 | M5 8-1 L. aviarius 1 0 M B27 L. reuteri 1 0 M L24-2 L. pontis 0 0
| M5 8-7 L. reuteri 1 1 M B30 L. fermentum 1 0 M L36-1 L. vaginalis 1 0
C M58-4 L. pontis 1 1 M B36 L. vaginalis 1 0 M L36-2 L. vaginalis 1 1
C M59-2 L. fermentum 2 1 M B39 L. reuteri 1 0 M M1-2 L. vaginalis 1 0
T M51-6 L. kitasatonis 2 1 M B4l L. reuteri 1 0 M M7-2 L. reuteri 1 0
C M5 2-5 L. vaginalis 1 1 M B42 L. reuteri 1 1 M M7-3 L.oris 1 0
C M92-5 L. aviarius 1 0 M B44 L. vaginalis 1 0 M M22-1 L. reuteri 1 0
C M92-4 L. aviarius 1 0 M B46 L. reuteri 1 0 M M22-2 L. reuteri 1 0
c M92-1 L. aviarius 1 1 M B49 L. reuteri 1 1 M M5 L. vaginalis 0 0
T M91-1 L. intermedius 1 1 M M39 L. reuteri 1 0 M B25 L. salivarius 2 1
2018 M M-5 V. carniphilus 1 0 M M49 L. aviarius 1 0 M M32 L. mucosae 1 0
M M-9 L. reuteri 1 0 M M50 L. aviarius 1 0 M MK4 L. reuteri 1 0
M M-17 L. mucosae 1 0 M M58 L. aviarius 0 0 M M37 L. vaginalis 1 0
M M-30 L. mucosae 1 1 M L2 L. johnsonii 2 0
M M-31 L. reuteri 1 1 M L4 L. johnsonii 2 0
M M-32 L. fermentum 1 0 M L5 L. gasseri 1 1
M M-36 L. mucosae 1 0 M L6 L. reuteri 1 0
M M-38 L. mucosae 1 0 M L7 L. reuteri 1 0
C BL-118 L. salivarius 2 1 M L8 L. reuteri 1 0
C BI-119 L. agilis 2 1 M L9 L. fermentum 1 1
2019 M M3 L. fermentum 1 0 M L13 L. mucosae 1 0
M M4 L. fermentum 1 0 M L14 L. fermentum 1 0
M M6 L. fermentum 1 0 M L15 L. fermentum 1 0
M M8 L. reuteri 1 0 M L16 L. oris 1 1
M M9 L. reuteri 1 0 M L20 L. pontis 0 0
M M10 L. vaginalis 1 1 M L21 L. pontis 0 0
M MI11 L. reuteri 1 1 M L26 L. johnsonii 2 1
M M13 L. oris 1 0 M L27 L. reuteri 1 0
M M18 L. aviarius 1 1 M L28 L. reuteri 1 1
M M21 L. aviarius 1 0 M L31 L. johnsonii 0 0
M M23 L. reuteri 1 0 M L32 L. fermentum 1 1
M M27 L. reuteri 1 0 M L33 L. vaginalis 1 0
M M28 L. fermentum 1 0 M L34 L.mucosae 1 1
C BI-123 L. salivarius 2 1 M L35 L. fermentum 1 0
Host: C:chicken, T: Turkey, l:Hadada ibis, M:Marabou stark
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