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A high prevalence of multiple drug resistance was observed in populatinsalf isolated in 1992-93 from poultry
carcasses, fluff, hatchery environment and water at different broiler farms in Karachi, Pakistan. Five hundred isolate of
E. coli were made of which 375 were tested for their sensitivity to five antimicrobials using the tube dilution method.
Similarly, during 1995-96, 43&. coli isolates were made (from the same farms) of which 315 were tested for their
sensitivity to the same antimicrobials studied in 1992=98oliisolates during 1992-93 and 1995-96 showed increase in
resistance from 50 to 56% against amoxycillin, from 62 to 71% against neomycin, from 97 to 100% against oxytetracy-
cline, from 95 to 100% against tetracycline and from 95 to 98% against trimethoprim. It appears that exgostoé of

of poultry origin in Pakistan to the five studied antimicrobials could well be the cause of increasing antimicrobials
resistance. This data supports the growing contention that subtherapeutic doses of antimicrobials should be eliminated as
a means of promoting rapid growth.
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Introduction selection of bacteria resistance to antibiotics (Duretndl

Coliform infections in poultry are often caused by the strains 1987).

of E. coli. Disease problems range from diarrhoea, septicemiajn addition to this, the use of subtherapeutic doses of anti-

hemorrhagic enteritis, chronic respiratory disease, air sachiotics to make animals healthier might create a human health

culitis, yolk sac infections, omphalitis, synovitis and osteo- risk which have been expressed 20 years long ago and as

myelitis (Gross 1984; Clouet al 1985; Valvanet al1992).  well as recently (Van Houwelingt al 1987; Bongert al

The disease may result from coli infection alone as the 1995; Al-Ghamdet al1999). Antibiotic resistant bacteria from
animals can be transferred to humans through contaminated

primary agent or in combination with other agents as a com i . >
plicating or secondary infections, e.g. New Castle diseasevater or food. Resistant bacterial species that are known to be

bursal infection, coccidiosis and mycoplasmosis (Gordon andransferred through food chain incluBalmonella Campy-
Jordan 1982). Poor management and sanitation practices apPacter EnterococciandEscherichia coli{Van Houweling

the hatchery and farm along with environemtal stresses sucf! l1978). Municipal wastewater is a primary source of bac-
as high ammonia level (>20 ppm), inadequate ventilation, teria to the aquatic environment (Linteral 1974) and anti-

overcrowding, extremes of temperature, poor quality of feegbiotic resistant bacteria have been widely reported in rivers

and water are considered predisposing factors for infectiorl”\l-Jebouri 1985; Al-Jebouri and Al-Meshhadani 1985) and
(Goodwinet al 1993). lakes (Jonest al 1986).

Several antibiotics such as penicillin and tetracyclines have=nterobacteriaceaare notorious in that they rapidly trans-

been used as feed additives for farm animals since 1950s. THE" antibiotic resistance among each other and also to enteric
subtherapeutic doses have been established to promot@athogens lik&almonella typhiMartinezet al 1987; Blanco

growth and prevent bacterial disease (Van Houweding| et al1997).
1978; Visek 1978, Sciotit al1983). This promoting effectis  Slaughter house workers, cooks and food handlers have been
due in part to control intestinal bacteria that can interferefound to have a higher incidence of resisEartoliin their gut
with the animals ability to absorb nutrients or to the control of than does the general population (Van Houweding 1978).
pathogens. As a result animals become healthier, grown fastqr . . . . .

) . o X . In Pakistan and in many other developing countries quite a
and stronger without suffering from bacterial infections. This S S

o ] - ~ number of antiobiotics are being imprudently used to control

use of antibiotics creates optimum conditions for the rapid g _cqjiinfections in poultry. The reason for using these antibi-

*Author for correspondence otics (amoxycillin, neomycin, tetracycline, oxytetracycline
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and trimethoprim) is that they are being used widely in vet-Pharma), (d). Tetracycline (Epla Lab. Lted.), (e). Trimet-
erinary as well as in human medicine in Pakistan and in sevhoprim (Epla Lab. Ltd.) These antimicrobials are widely used
eral other countries. in Pakistan in poultry industry.

This study has been undertaken with a view to monitor trendPreparation of stock solutions of antimicrobia®ock

of antibacterial drug resistance especially agdinstoli so solutions containing 1000g/ml of antimicrobials were pre-

that measures could be developed and implemented for corpared, filter sterilized using presterilized 0{## Millipore

trolling this growing problem. membrane filters, dispensed in 10 ml quantities in sterile vials
and stored at - 16.

Materials and Methods Inoculum preparationFor this purposg. coliisolates were

Isolation of E. colilsolation ofE. coliwas made by inocu-  inoculated into 5 ml nutrient broth and incubated a€3ar
lating the clinical specimen (egg yolk, piece of trachea, lungs18-24 h. Broth cultures were homogenized using a vortex
or liver of diseased birds), fluff, swab of various surfaces of mixer and then turbidity adjusted to match that of the 0.5
hatchery and water (Table 1) into MacConkey's broth. The McFarland standard (approxilOFU/ml). A portion of cell
inoculated samples were incubated &€3@r 18-24 h . Broths suspension was 100 times diluteds((I:(FU/mI) and used to

exhibiting a change in color from red to yellow were subcul- jnoculate experimental tubes (Baletral 1983).
tured onto Eosin Methylene Blue (EMB, Oxoid) agar plates

to grow putative enteric bacteria. Experimental protocolTwo-fold dilution technique was

used for the determination of Minimum Inhibitory Concen-
Identification and preservation of E. colsolates were  tration (MIC) of single antimicrobial.

identified by routine biochemical and serological (using type
specific antisera, Difco) characters. After identification and
final confirmation.E. coliisolates were stabbed into prester-
ilized semi solid Tryptic Soya Agar (TSA, Oxoid) in screw
capped vials and incubated at@Tor 24 h. These vials were
then kept at € in a refrigerator until use.

One ml of the diluted culture (ca 1X10FU/ml) inoculated

into each tube containing 1 ml of antimicrobial diluted in MHB
to get a recommended final inoculum concentration of 5x10
CFU/ml (Bakeret al 1983). Experimental tubes were incu-
bated at 3T for two days and the growth was observed each
day. A control tube containing 4 ml of MHB with no antimi-
crobial was also inoculated and incubated in the same way. In

MIC D ETERMINATIONS ) ) o
. ] ) the series the last tube not showing any visible growth was
Culture mediaMuller Hinton's Broth (MHB, Oxoid) Was  gnsidered as the MIC.

prepared as directed by the manufacturer and used for the
determination of minimum inhibitory concentration (MIC) Results and Discussion

(NCCLS 1990). For this study, work was done in two phases. In first phase
Antimicrobials used(a).Amoxycillin (Smoth Klein and  (1992-93) 500 and in the second phase (1995-96[F486li
French), (b). Neomycin (Squibb), (c). Oxytetracycline (Lisko isolates were made. Of which 375 (1992-93) and 315 (1995-
96) were randomly selected and subjected to antimicrobial
sensitivity testing. The MICs of different antimicrobials was
Table 1 determined against various isolatesEofcoli from poultry
Sources of isolation d&. colifor the study during environment.

1992-93 and 1995-96 Using MIC interpretive standards for the resistant and sus-

Sources of isolates No. of isolates tested ceptible categories as recommended by the National Com-
1992-93 1995-96  mittee for Clinical Laboratory Standards (NCCLS 1980),

Infected poultry birds 125 110 coliisolates exhibiting their MIC at or below breakpoint con-
(lung, trachea & liver) centrations were classified as “susceptible” and those ones
Hatchery 95 65 showing MIC greater than breakpoint concentrations were
Fluff 55 55 designated as “resistant”.

Water 100 85 Antimicrobial sensitivity pattern study during 1992-93
Total 375 315 and 1995-96Table 2 shows the MIC distribution pattern of

Isolations were made in both phases of study (1992-93 and 1995five antimicrobials againgE. coli isolates of poultry origin
96) from the same farms. during 1992-93 and 1995-96.



Drug Resistance Monitoring in E.coli 233

The relative resistance of 375 and ELXoliisolates against  significant at p < 0.05, p < 0.001 and p < 0.01, respectively
different concentrations of 5 antimicrobials studied during and insignificant with oxytetracycline and tetracycline as
1992-93and 1995-96 is shown in Table 3. Table 3 also expresseatetermined by calculating standard deviation.

percent increase in antimicrobials resistance antongpli
isolates of poultry origin from 1992 to 1996 at various MIC
levels. It is observed from the results that a fairly large numbe
of E. coliisloates (>90%) were found resistant to 3 antimicro-
bials (oxytetracycline, tetracycline and trimethoprim) during
both phases of the study as shown in Table 4 and in Fig 1.

According to the present study, resistance in poultry isolates
of E. coli against antimicrobials seems to be increasing and
this continues to be a cause of concern to clinicians, veteri-
narians, poultry farmers, scientists and researchers. In a press
release, WHO criticized the excessive use of antimicrobials
especially as growth promoters in animals destined for hu-
As per NCCLS (1990) interpretive standards for resistanceman consumption to avoid growing risk to human health
and susceptibility it is observed that in 1992-93 50% isolates(WHO Press Release 1997).

were resistant.to amoxycillin, whi(?h increased to 56% in 1995—.|.he antibacterial resistance pattern showe bgoliisolates

96. The effectiveness of neomycin decreased from 38 to 29%j poultry origin indicates that either they have been frequently

fr(())m_ 199210 _1996' Oxytetracycline was eﬁecgvg only agalngt exposed to these antimicrobials in the past or that the resis-
3% isolates in 1992-93 that decreases to 0% in 1995-96 ance may be inborn (intrinsic). It is difficult to collect the

all the 315 isolates were found resistant to oxytetracycline. . regarding the actual use pattern of these antimicrobials

Similar susceptibility/resistance pattern was aiso observeqn these farms because of the hesitation of farmers. However,
with tetracycline. In case of trimethoprim 20 (5%) isolates the experience indicates that these strais 0blimust have

were found susceptible in 1992-93, which decreased to 7(Z%Eieveloped resistance due to indiscriminate and inadequate use

in 1995-96. of antimicrobials both in veterinary and human medicine.
The increase in resistancetfcoliagainst amoxycillin, neo-  Therefore, the use of these antimicrobials in controiropli
mycin and trimethoprim from 1992 to 1996 was statistically infections in poultry becomes meaningless.

Table 2
Distribution MICs* of antimicrobials againgt coliisolates of poultry origin studied during 1992-93 and 1995-95

MIC range 1g/ml)

Antimicrobials

used 0-5 5-10 10-20 20-40 40-80
1992-93 1995-96 1992-93 1995-96  1992-93 1995-96 1992-93 1995-96 1992-93 1995-96
Amoxycillin 143(38)  94(30) 23(6) 23(7) 22(6) 22(7) 19(5) 19(6) 168(45) 157(50)
Neomycin 82(22) 51(16) 41(11) 30(10) 19(5) 10(3) 12(3) 7(2) 221(59) 217(69)
Oxytetracycline 4(1) 0 8(2) 0 0 0 0 0 363(97) 315(100)
Tetracycline 19(5) 0 0 0 11(3) 0 8(2) 0 337(90) 315(100)
Trimethoprim 20(5) 7(2) 0 0 4(1) 0 8(2) 4(1) 343(92) 303(97)

Figures in parentheses are percentages; MIC of each isolate for each antimicrobial is determined in triplicate.

Table -3
Relative resistance &. coliisolates of poultry origin during 1992-93 and 1995-96
Antimicrobials Relative resistance®f colito varying concentrations of antimicrobials (%)
used 5 10 20 40 80
1992- 1995- %increase 1992- 1995- %increasel992- 1995- %ncreasel992- 1995- %ncrease 1992- 1995- %ncrease
93 96 in Anti- 93 96 in Anti- 93 96 in Anti- 93 96 in Anti- 93 96 in Anti-
microbial microbial microbial microbial microbial
resistance resistance resistance resistance resistance
% % % % % % % % % %
Amoxycillin 62 70 8 56 63 7 50 56 6 45 50 5 45 50 5
Neomycin 77 84 7 67 74 7 63 71 8 59 69 10 59 69 10
Oxytetracycline 98 100 2 97 100 3 97 100 3 97 100 3 97 100 3
Tetracycline 95 100 5 95 100 5 92 100 8 90 100 10 90 100 10
Trimethoprim 95 98 3 95 98 3 94 98 4 94 97 3 92 97 5

Average of triplicate analysis
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Fig 1.Changing resistance patternkfcoliisolates of poultry origin during 1992-93 and 1995-96 against 5 different antibiotics.

Table 4
Changing resistance patterntafcoliisolates of poultry origin during 1992-93 and 1995-96
Break point* 1992-93 1995-96
Concentration T

Test antimicrobials pg/mi Suscepti ble Resistant Susceptible R%sistant
Amoxyclillin 16 185 (50) 187 (50) 139 (44) 176 (56)
Neomycin 16 142 (38) 233 (62) 91 (29) 224 (71)
Oxytetracycline 8 12 (3) 363 (97) 0 315 (100)
Tetracycline 8 19 (5) 356 (95) 0 315 (100)
Trimethoprim 8 20 (5) 355 (95) 7 (2) 308 (98)

Figures in parentheses are percentages; *Break point of an antimicrobial agent is the concentration that can be achéeved iwithe
maximal therapy. Levels are expresseqigénl. These values are adapted from NCCLS (19); $ MuInfl) > break point concentration

T MIC (pg/ml) < break point concentration

Resistance to tetracycline, streptomycin, ampicillin and tetracycline and oxytetracycline) are being widely used as
sulphonamide has been reported in poultry isolates in Irangrowth promoters in poultry nutrition in Pakistan. All dgir
likewise resistance was found to be associated with the useoli isolates have shown resistance against oxytetracycline
of antibiotic/drug for prophylaxis or growth promotion (Scioli and tetracycline, which may be due to variety of reasons in-
etal 1983; Nazer 1980). Studies conducted by Laped cluding their use in poultry ration as growth promoters (Fekety
(1979) have demonstrated selection tetracycline, chloram-and Pratt 1986).

phenicol and nitrofurazone resisténtoliisolates from poul- | the present investigation bacterial isolates were totally re-
try fed on rations containing these antimicrobials. Al-88m  gigtant 1o oxytetracycline, tetracycline and highly resistant to
al (1993) reported the selection of ampicillin resisiroli  jmethoprim; this data is similar to that reported earlier

in chicken fed on feed containing 1.7 and 8 gftampicillin. (Bongerset al 1995: Amarzet al 1995).

Beboraet al (1994) studied MIC levels of 6 antibiotics against Although tremendous technological development in poultry
37 E. coliisolates from septicaemic cases of chickens. All industry has taken place and many infections have been suc-
these isolates were found resistant to septran and 51.4% t@essfully controlled by modern drugs and vaccination
tetracycline. In our study all bacterial isolates were reSiStamprogramme. However, inappropriate, indiscriminate, uncon-
to tetracycline. trolled and inadequate use of antimicrobials has led to the
Al-Ghamdiet al (1999) also reported a variable degree of problem of drug resistance in poultry pathogens by disturbing
antibiotic resistance i&. coli poultry isolates. They recom- the natural ecological balance which serve to control the
mended that the use of antibiotics as growth promoters berowth of potential/opportunistic pathogens. If ecological
banned and that their use be restricted to treating infectionshalance of natural microbial population is disturbed, as it is
Some of the antimicrobials tested in the present study (e.gvhen an antiobiotic acts upon important resident bacteria,
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The use of antimicrobials as a means of prophylaxis and as
growth promoting substances is on increase in Pakistan.
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