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ABSTRACT

OF the Escherichia ol isolates from the intestinal tracts of chickens
receiving antiboticsupplemented feeds and fiom pouliry farm worker,
91.6% showe rsisiance 10 at least one of the antibiotics rested, Of these,
60.4% were mudtiply-resistant.

All of the chickens sampled received chiortetracycline-supplemened
Jeeds while 0% of the chickens received sulphadimidine cthane sulphonic
acid and rimetioprim in eddition 1o ehiortetracycline. Resistance to temme
eyeline and silfomethoxazole trimetioprim were shown by 97.5% and
55% of the isolaes respectively.

Nine out of ten E. coli tested for transferability of their multiple drug.
resistance transferred at least one resistance genevia conjugation. Allof the
nine isolates showed partial transfer of drg resistance.

The resilis siow the role of supplementing feeds with antidiotics
in the selection fior multiple drug resistant microorganisns (0 persist in the
population. The multiplicity of drug resistance of the E. col isolates and
the transferaliliy of this dreg resistance through conjugarion 10 Ag sen-
sitive . coli gt e presence of R plusinids in these microorganisis.
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farm amimals, chiefly poultsy, pigs and beed cattle (Noviek, 1981).  Addition of anti-
biotics to animal feeds for growth-pronuting effects s also populasly practised in the
Philippines.

The sampant sage of antibioties i atimal feeds may lead {0 he widespread
of & vast population of bacteria that ar resistani simuliancously 1o many antibiotics
such that the benefits of the drugs al fimes of stress are drastically reduced. This
esistance may extend 10 drugs 10 which he ainals and their bacteria have never been
exposed t0. This is because antibiotic rsistince is usually carried by plasmids. These
R plaswids often contain genes for resissnce 1o multiple antibiotics. The wse of any
one of the drugs for which the plasmid carties resistance (o will select for the entire
plasmid as a whole.

These plasmids may be (ransferred arnong bacteria of the same or of different
specics or among species of different geners and fanilies generally Uirough conjugation,
The hazards then become wnivessal for imils and for man. At present times, even
micsoorganisins such as Hemophilus influenza, Neisseria gonorrhoeae und Sireptocoecus
preumoniae which in the past were exsly controlled with antibiotics, have become
esistant 10 one o more of the antibiotics thiat have been successful in the treatment of
the infections caused by thea.

“This study investigated the response o stibiolics of Escherichis coli isolated from
the iniestinal wracts of chicken receiving sntibiotic-supplemented feeds and from poultry
farm workers. The conjugal transferabiity of the multiple drug resistance of these
isolates was also tested., .

MATERIALS AND METHODS
‘Sources of Bacterial Isolates

Rectal swabs were taken from three diflerent test populations. Group A is com-
posed of 20 1831 day-old chickens. The chickens were randomly chiosen from four
different chicken coops on the same pouly Fam such that five chickens were ssmpled
per coop. The chickens Were given presturier feeds with chlortetracyline for o weeks,
after which they were given feeds supplemenied with sulphadimidine ethane sulphonic
acid and trimothoprinn from the 19th to the 21st day. This group has stopped receiving
antibioticsupplemenicd feeds about a week be fore simpling was done.

Group B is made up of 20 14 dayald chicks who have been receiving pre-starter
feeds with chlortetracycline for two weeks before specimen collection was done. They
did not receive sulphadimidine cthane wifoiic acid and imethorpim-supplemented
feeds. Sampling was done as described abow.
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Isolation and Identification of Bacterial Isolates

Recal suabs_ tken from he test population were provented from drying up ducing
tansport 1o the laburatory by inunorsing them in sterile normal sline solution, The
swabs were stiaked unto MacConkey 9gar pltes and easin methylere blue (EME)
plates. The plaes were incubated at 37°C for 18-24 hours, Lactose-fermenting colonies
typial of Esclichis coll were fished out and individualy stesied unfo notrint agas
slants. The slavls were incubated at 37°C for 18-24 houss. The cultures vere identified
based on the rections shown in the following biochemica tests: triple suga ion agar
reactions, indok production methyl red test, Vogues-proskauer test, ctrzte test and
wrease lest.

A total of 48 Escherichia coli isolates were used as test microorganisms, one isolate
from each chicken ani famn worker.

Antibi

ensitivity Testing of Bacterial Isolates

The 48 bacteriil isolates were tested for their antibi

1y pattern using
the modified Kithy-Buucr (1966) disc-agar diffusion method against the following anti-
biotics: tetracyeline (Te, 30 ograms); sulfamethoxazole trimethoprim (Sxt, sulfame-
thoxazole 235 micrograms); trimethoprim (1.5 micrograms); kanamycin (K, 30 micro-
grams); gentamicin (G, 10 micrograms); chloramphericol (C, 30 misrograms); Am-
piclin (Am, 10 micrograms); and nalidixic acid (NA, 30 micrograms).

The diameters of the zones of inhibition produced by the antibiotics on the micro-
organisms were measured in millimeters (mm) and the results interpreted sccording to
the Zone Diameler Inrpretation Standards.

Conjugation Experiment

Test organisms

Ten of the 48 bacterial isolates were tested for the conjugal tansfesabiiy of thet
Mulliple antibiotic rsistance (o antibiotic sensitive Bscherihia coli. The ten isolates
which acted as donors were chosen based on the multiplicity of their antibotic resitance
and sensitivity to nalidixic acid. The latter characteristic was used 10 selest for tanscor-
Jugants.

in brain heart infu-
The donor and recipient . col isolates were separately grown in biaia
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sion broth (BHIB) at 37°C for 18-24 hours, They were then subeultured in fresh BIIR
37°C for four hours to bring them to the log phase. The turbidity was adjusted against
Mac-Farland standard number one 1o approximate 3 x 10¥ cellsjml. A 2.1 ratio of dotor
1o recipient cells (2 ml and 1 m respectively) was introduced into 2 mi of BHIB. The
BHIB was incubated at 37°C for 18 hours to allow conjugation o take place.

Transconjugants (antibiotic sensitive recipient E. coli which were converted to
aniibioti resistance after conjugation tubes on brain heart infusion agar plates containing
nalidiic acid (30 micrograms) with the following drugs in individual comibination:
Te (30 micrograms), Sxt (25 micrograms); K (30 micrograms), Gm (10 microgreams),
€ (30 micrograms), Am (10 micrograms). Controls were also run togethier with the tesis
10 check the efficacy of the prepared culture media with the test drugs and to rechesk
the characteristies of the donor and recipient £ coliisolates.

RESULTS

The results of the antibiotic sensitivity tests on the 48 £, coli isolates are sum-
marized in the foliowing tables:
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Tabte 11, Antx.b(otn‘. sensitivity pattenns of E. coli isolated

Licday otd chickens fed with ciortetracycline:
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Tebee 111 Antibiotic semsitivity pattenns of E. cdti
tated from § poultry farm workexS. o
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Based on muttiplicity of drug nesdstance and sensitivity o
natidixic aedd, ten E. coli isotates were tested for the conjugel
ransgerabitity of the multip@e drug resistance o drug-sensitive

bu £ nalidixée acdd resdstant E. coli. The nesults ane as gollows:
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Based on multiplicity of drug resistanc: and sensitivity to nalidixic acid, ten £

colt isolates were tested for the conjugal trasirabiliy of the multple drug reistance
1o drugsensitive but nalidixic acid resistant £.cl, The resuls ae zs folows:

Table TV. Daug esistance thansienned /not transferred &
antibiotic sonsitive £ coli reeipient in confugation
expeninents with 10 n‘l [£TpTe drug resistant
E. coli Gsolates.
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DISCUSSION
Autibicgrams of £ coli Isolates
Out of the 48 isolates tested, 44 or 91.6¢% showed resistance 10 at least ore Of the.
awibiolics tested. The remaining 8.3% showed intermediate responses 10 at kst o

ofthe mtibiotics and seasitivity 10 the resi. None of the isolates showed compite sen-
the drugs used in the study.

Out of the 91.6% that showed antibiotic resistance, 60.4% were wultiply rsistart,
being resistant 10 at least two antibiotics tested; 22.9% were resistant 1o one dug bt
gave inermediate responses (o some of the other antibiotics, and only 8.3%siowd
sestance (o one antibiotic and sensitivity 10 the remaining antib

cs.

OF the £ eoli isolated from chickens which were given chiortetracyclinesupple-
metted prestater feeds for two wecks, 97.5% showed resistanee (o terracycliee, The
temsining 2.5% (one out of 40 tested) gave intermediate response 10 the anibiotc.
Holf of the £, coli isolated from pouliry farm workers showed resistance whik the re-
‘masing 50% of £ coli from the same population showed interiediate responst (o tie
antibiotic.

E. coli isolared from chickens which received sulphadimidine cthane suphosic
aci and trimethoprim-supplemented feeds and £, coli isolated from chickens whith
did ot receive this drug:supplemented feed both showed parallel responses to te drug.
Fifty five petcent of the £, coli from both populations were resistant, 17.5% dhowsd
iniemedate response and 27.5% were sensitive to sulfamethoxazole rimedoprin.
Chiken in both groups were given chlortetracycline-supplemented prestarter feed for
twe weeks. This may suggest the existence of the sesistance genes to both drugsin tb:
sank plasmid. The use of any one of the drugs such us chiortetcacyeline for whieh the
plasnid carsics resistance to will slect for the entire plasmid as a whole. This nay als
exphin the multiplicity of resistance expressed by majority of the isolates tested.
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bial flora or maintenance of atibioticresistant &, colf amon;

. the .
quence of the regalar use of anibiotics on the fam. 1 worker s cone
Conjugal Transferability of Muliple Drug Resistance

Ten multiple drug resisant . coli isolates were conjugated with & drug senstive
£, coli. Nine of the isohtes were shown 1o trnsfer at lesst on resistance gene
nr e sine sliowed parl(ramfer of g esistance. Fie olts tnslened Mlx;m:e
nethoxzole cither together
d

ance (o kanamycin only and the alhev two
lin only. One of the isolates tested did not

transfer any of its resistance geres.

Genes coding for resstance 1o the different antiviotics may be found on different
R plasmids. Some of the plassicis may not have been acezpied by the recipient because
of the presence of otlier pre-suisting plasmids in the recipient which are incompatible
with the R plasmids from the donor bacteria (Corlss, Cohen and Cabellin, 1981, Like-
wise it s possible (hat repressor gones in the recipient may have p

of the aceepied R plasmil. - Eadonuclease in the recipieat may also cause unsuceessful
transfer.

It is also possible (lat the different resistance gones are found on the same R
plasnids and only part of the plasnid was transferred as a consequence of the conjuge-
tion being interrupted. Aiblaic rsistince not transferred may also be chromosomally-
mediated.

One of the £ colf istates did not transfer any of its resistance genes. Aside from
the possible explanations acrd sbove, it may be due 1o the absence or dissociation
of the resistance transfer factor (RTF) cmnpoueﬂl of the plasmids. RTF is needed for
conjugation to take place. Ther deierminant and RTF component of the plasmid disso-
ciate and r determinant anpli fiation occurs when there is antibiotic i the environment
(Matsumoto & Kamiio, 1978).

CONCLUSION

The antibiotic susceplibitly patterns of the 48, Colisolates from chickens and
farm workers showed the tles of supplementing feods with antibioties and the corstant
presence of antibiotics in the selection for drugresistant microorganisms (0 persist
in population .

i al
The multiplicity of antibisic wsistance among the £ eoli slates and the w:j;;
i from mine out of ten isolates (este

transfer of resistance to at lsast one antibi ¢
wise suggast the presence of R phsruids among the test Iicroorganisms.
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The transferability of drug resistance from one bacteria to another as well as the
ible transmission of resistant bacteria from animal o animal, from animal to man
very clearly leads to an increase in drug-resisant microflora in the population.

“The public health significance of the problem can not be overemphasized. Drugs
are rendered ineffective especially during tinesin which they are most needed, as during
treatment of diseases. This should makeus reconsider the merits as well as the conse.
quences of routinely supplementing aninal feeds with drugs to enhance growth or
prevent diseases. This may backfire as the resuits show the selection for microorganisms
Tesistant to the antibiotic used in the feeds.
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