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ABSTRACT

E. coli and C. perfringens were solated from the intestinal contents of quails suffer
ing from enleritis at different incidences eilher alone or concurrently mixed together. C.
perfringens iypes A and D were identlfied and (ype D was the most predominant, .
coli {solates were sensilive {o envoflexacin, ceflifur, chloramphenicol, flumequine and
spectinomycin. Meanwhile. C. perfringens isolates tbere sensitive to ampicillin, penicil-
lin-G, lincomyecin, enrofloxacin and flumequine. MIC of enrofloxacin to E. coll was 80
ug/mi and its MBC to C. perfringens type D was 2.5 ug/ml. Electrophorelic nnalysis of
E. oolt and C. perfringens lype D strains post-exposure lo small doses of enroflaxacin
showed narked differences in the number of the obtained bands, molecular welght of
each band and amount of the band in comparison Lo the oblained resulls before their
exposure (o cnrofloxacin. These resulls explain the appearance of mutants post:
exposure (o mild doses of antibiotics. These mulants differ in structure than their par-
ents and have marked affinity for anttbiotic resistance.

INTRODUCTION

E, coll was the maln pathogen In qualls. The Infection was acute tn 7-day old birds with rapid
death and lew lesions. In 14-weck old birds. the lestons seen were typical Lo colibacillosts in
fowls; most birds showed air sacculitis, fibrinous pericarditis and perihepatitis. It was suggested
that qualls may play an important role in the spread of E. coll in fowls, when they are in eontact
(Reddy and Koteeswaran, 1884). Moreover, £. coll caused coligranulomatosts in 8 - 12 month
old Cotumix quails (Silva et al., 1989). It is concluded that the stress factors sucl as intcnsive
methods of housing lead to a high possibility of E. eoll infections in a farm of 5000 Japanese
qualls, Coturnix Coturnix Japonica {Franchesi et al., 1995).
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C. perfringens was recovered from dead qualls with a hislory of necrolic and ulccrative enteritis,
C. perfringens Lype A was highly pathogenic for young quails than ol ones {El-Bardisy, 1999),
Oral administration of C. perfiingens type C in quails showed that 2 out of 10 birds develaped
cHutcal symiptoms of necrotle enleritls after 3 - 6 days. Slaughtererd qualls al 4 wecks post-
infcciion showed leslons generally simjlar to that 1 naturally infeceted chicks {Cygan and Now-
ak, 1974).

As the result of adiministratlon of low doscs of anliblolics for Lhe treatment of infected bLirds,
new sirains of the samce organisms were devcloped carrying genes resistant {or these antiblotics
(LiHong et al., 1999; and Daly and Fanning. 2000).

Thus, the atm of this study was Lo cvalualte e clectrophoretle echanges. whiely oceur in IE.
coll and C. perfringens cxposed to low fevels of carofloxacia and recaveredd from dlarrhocle

qualls.

MATERIAL AND METHODS

A lolal of 50 iniestinal tracts were collected from 3-weeks old qualls suffering from enteritis at
private farms in Kafr El-Sheikh Govermorate and cxamined bacteriologically for the presence of
K. coll and C. perfringens.

Isolation of E. coll was done by cullivation acrobically onto MacConkey's agar and cosfn meti1-
ylene bluc agar plalcs at 37%C for 24 - 48 hours. Suspected colonics were identificd aceording to
Koneman et al. (1992) and Quinn et al. (18984). Dcrmoreactive ones from ihe ldentified €. coll
tsolales were detected as described by Abd El-Gaber ct al. (2001).

C. perfongens was isolated from thc anaeroble growth of samples In cooked neat broth fol-
lowed by subculturing onto 200ug/ ml ncomycein sulphate sheep blood agar plates. The inoculat -
cd tubes and plates were incubaicd anacroblcally al 37°C for 24 hours. The obtained isvlales
were identificd as cdescribed by Koneman et al. (1892). Typling of C. pcrltingens isolates was
made using dermo-necrotic test in guinea-pigs ( Sterme and Batty, 1975).

Antibiogram ol E. coll and C. perfringens isolales were studied as deseribed by Koneman et
al. (1992) and Quinn et al. (1894). Bacicnal species whosc isolates exceccded 50% susceptibility
to antbiogram was recorded as sensitive to il (S). those less than 50% suseeplibilily was rccord-
ed as resistant (R), but the species whose isolates produced 50% moderate susceptihility was re-

cordcd moderate (SR} as described by Abd El-Gaber and Rezeka (1999).

Onc strain represcnted cach of E. eoll and C. perfringens type D were subjectcd to MIC and
MBC as well as electrophiotetic studies.
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Enrofloxacin was chosen in this study, where most of isolates of both E. coll and C. perfringens

were sensitive (S) to it. Different dilutions were prepared as follows:

Seral 2-fold dsludons of enrofloxacin were prepared in brain-heart infusion broth starting
from a concentration 100 mg/ml by mixing 1 mg enrofloxacin In the broth till 10 ml. 2 ml from
the 15! dilution was used in this experiment where 1 ml was transferred from it into the 2nd
tube containing 1 ml broth to obtain 50 ug/ml concentration and so an were the concentralion
of antlbiotic in thc 3™ tube was 25 pg/mi, the 4h tube was 12.5 ug/ml, 5th tube was 6.25 ug/
ml. 6 tube was 3.125 pg/ml, 7th tube was 1.562 pg/inl, 8" tube was 0.781 pg/ml. 9t tubc
was 0.39 pg/ml and 10" tube was 0.195 pg/ml.

0.25 mt of standard bacterial suspension prepared from the tested organism was added into
each tube where thc final dilutions were 80, 40, 20, 10. 5. 2.5, 1.25, 0.625, 0.3125 and 0.15625
ug/ml.

Control tube was made by adding 0.25 1nl of the tested organism into a tube containing Inil
broth alone without antiblotic.

The tubes were incubated elther aerobically (or E. coli or anaeroblcally for C. peritingens at
37°C for 24 hours. The last tube showing no bacterial growth (no turbidity) is thc end potnt
(MIC). The tube of cnd point was centrifuged and discard the supermatant. Subculturc front the
sediment onto the surface of solid media was done to determine MBC. (Quinn et al., 1984).

Bacterial count was made from the dlifferent dilutions showing bacterial growth onto the sur-
face of MacConkey's agar plales for E. coll and sheep blood agar plates without antibiotic for C.
perfringens. 0.1 ml from each dilutlon was spread onto the surface of solid medla and 2 plates
wcre used for each diluton. The Inoculated plates wcre Incubatcd cither aerobically for E. coli or

anaeroblcally for C. perfringens. The count in each dilutlon was calculated as follows:
Bacterial count in the dilution= (Count in the first plate + Count in the second plate)/2 X 10.

The isolated bacteria from the first and/or sccond diludon showing bactcrial growth and fol-
lowing end polnt were subjected to elcctrophoretic study as deseribed by Abd El-Gabcer et al.
(2001). Molecular size marker of 6 diffcrent molecular welghts and amounts 216 (10.097), 199
(35.182), 167 (11.849), 99 (16.685), 66 (15.882) and 29 (10.231) was uscd In this study.

RESULTS AND DISCUSSION

As shown in table (1), dermo-necrotic E. coll was isolated from the intestinal contcnts of
18.00% quails suffering from enlcrilis as well as (rom 6.00% as a mixed Infection with C. per-

fringens. Meanwhile, C. pcriringens was {solated alone from 16.00% Infccted birds. Sllva et al.
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(1888) recorded the occurrence of coligranulomatosis in a Brazlllan flock of 8 - 12 month old Co-
turnix qualls causing 15.00% mortallty. Lesions were located on the mesentery, intestines, glz-
zard, hieart, oviducts, ovaries, and liver, Reddy and Koteeswaran (1984) recorded that the In-
fection of quall chicks was acutc in 7-day old birds with rapld death and [ew leslons. In 4-week
old birds, the lesions scen were typical of collibacillosis in (owls. El-Bardisy (1998) isclated C.
perfringens (rom 35.00% of quails suffering from necrotic and/or ulcerative enteritis. The isola-
tfon was high [rom the Intestinal contents (40.00%). C. per(ringens type A was the most predom-
inant type and highly pathogenic for young quails than old oncs.

In Tables (2,3.4 & 5), E. coli 1solates werc sensitive to cnrofloxacin, ceflifur, chloramphenicol.
flumequine and speclinomyein. Meanwhile, C. perlringens isolalcs were sensitive lo amnpieillin,
pcnicillin-G, lincomycin, enrofloxacin and lumcquine. Zone diameter ol growth inhibition of en-
rofloxacin fo the choscn isolates of E. coli and C. perfringens type D was 27 mm and 22 mm rc-
spectively. MIC of enrofloxacin to E. coll was BO mg/ml and Its MBC to C. perfiingens was
2.5mg/ml. Walser et al. (1993) recorded that MIC of E.coll (200 stralns) isolated from milk ol
mastitic cows was ranged from 0.03 - 1.0 with median vaiue 0.06 and MIC 90% 0.14 mg/ml. Ziv
et al (1998) found that norfloxacin, enrofloxacin and celotaxime were the best in vitro acilvity
against E. coll with MIC 90 values of < 0.25 mg/ml. Llang et al (1998B) recorded that MIC of en-
rofloxacin against E. coll 078 was 3.906 X 10-3 ing/ml and the inhibition zone In K-B disk diffu-
sion test was 30 + 2 mm. Sayed et al. (1998) recorded Lhc susceptibility of both Salmonella
emek and E. coli to enrofloxacin, Numequine. chlortetracycline. oxytetracycline, erylthromycin
and neomycin. MIC values for these drugs varied Irom 0.2 to 3.13 mg/ml. Soliman (2000) found
that MIC of enrofloxacin against E. coli isolated [rom bLroilers was 0.064 mg/ml. On the other
hand, Kim et al. (1887) recorded that at thc MIC of enrofloxacin or colistin, both antibacteral
agents showed the highest killing rates during 2 - 4 hours against Gram-negatlve bacteria such
as E. coli K88ab, P. multocida type A. and Bordetella bronchiseptica but allowed the re-growth ol
the same pathogens afterwards. Howcever, the combination of the twe antibactcrial agents at a
fourth MIC resulted In a high kiliing rate without bacterial re-growth during 24 hiours.

As shown in tables (6 and 7} and i‘igure (1), electrophorctic analysis ol E. cott and C. perfring-
ens type D strains exposed to small doses of enrofloxacin in vitro showed differences in the num-
ber and molecular weight of bands and in the amount of each band in both organtsms tn com-
parison to the obtained bands beforc their exposure to enrofloxacin. Furthermore, E. coll lost §
bands and C. perfringens typc D lost 4 bands. These results explain thc appearance of mutants,
which differ completely in their structure than their parcnts as well as their a(Tinity to resist the
antiblotics previously, primed to them.
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Table (1): Incidence of E. coli (dermo-necrotic one)and
C. perfringens in quails suffering from enteritis.

Exam | E. coli _ C. perfringens Mixed infection
-ined | No. | % | Type A | TypeD Total E.coli& | E.coli&
birds C.perf. | C.perf.
type A tvpe D

Noi(% No. | % | No. | % | No. | % | No. | %
so | 9 [18] 2 4] 6 12] 8 16] 1 2] 3 |6]|

Table (2): Susceptibility of the obtained isolates of E. coli and
C. perfringens to different chemotheraprutic agents.

Chemotherapeutic | E. coli (13 C. perfringens (12
agent | No. % AA | No. % AA
Ampicillin 4 30.76 R [ 10 83.33 S
Ceflifur 8 61.53 S 4 33.33 R
Chloramphenicol 7 53.84 S 5 41.66 R
Colistin sulphate 3 23.07 R 4 33.33 R
Doxycillin Hel 1 7.69 R 5 41.66 R
Enrofloxacin 9 69.23 S 7 58.33 S
Erythromycin 1 7.69 R 1 8.33 R
Flumequine 7 53.84 S 6 50.00 S
Gentamicin 3 23.07 R 2 16.66 R
Lincomycin 2 15.38 R 8 66.66 S
Nalidixic acid 4 30.76 R | 8.33 R
Neomnycin sulphate 3 23.07 R | 8.33 R
Oxolinic acid 4 30.76 R I 8.33 R
Oxytetracycline 2 15.38 R ] 8.33 R
Penicillin-G ] 7.69 R 9 75.00 S
Spectinomycin 7 53.84 S 5 41.66 R
Streptomycin 3 23.07 R 1 8.33 R
Sulphamethoxazole

+trimethoprim 5 38.46 R | 8.33

No.: Number of sensitive isolates.

%: Percentage of sensitive isolates in relation to the total species
isolates.
AA: Antibiogram activity.
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Table (3): Zone diameter of growth inhibition of enrofloxacin to the

chosen isolates of E. coli and C. perfringens type D for in
vitro MIC and MBC studies and for electrophoretic

studies.

rganisin

O
E. coli

C. perfringens type D

Zone diameter of growth inhibition

27 mm
22 mm

Table (4): Count of E. coli and C. perfringens type D strains
post-exposure to different dilutions of enrofloxacin
in comparison to bacterial growth in the form of turbidity

in liquid media.

Enrofloxacin E. coli | C. perfringens type D
dilutions(pg/ml) | Turbidity Count Turbidity Count
80 - 2 - -
40 + 65 - -
20 ++ 105 - -
10 +++ UHG - -
5 +++ UIIG - -
2.5 +++ UHG - -
1.25 +++ UHG + 10
0.625 +t++ UHG ++ 37
0.3125 +++ UHG +++ 95
0.1625 +t++ UHG +++ UHG

- : No bacterial growth and no bacterial count.

+  : Weak bacterial growth.

++ : Moderate bacterial growth.

+++ : Heavy bacterial growth.

UHG: Uncountable heavy growth.

Table (5): MIC or MBC of enrofloxacin to E. coli and C. perfringens
type D strains.

| Organismﬂ ]

E.coli

C. perfringens type D

Mansoura, Vet. Med. J.

MIC MBC
80 ug/ml

| 2.5 pg/ml
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Table (6): Electrophoretic analysis of E. coli before and
after exposure io enrofloxacin.

[ Lancs: Marker L. coli
Bands | M.W. | Amount | Before exposure After exposure

M.W. | Amount M.W. Amount
} 216 10.097 | 213.39 | 6.3452 | 212.42 1.6797
2 210.18 | 1.9551 210.18 2.7411
3 204,51 | 70854 204.82 15.690

4 199 35.182 199 7.7301
5 187.50 9.7686

6 176.66 | 2.0723

7 167 11.849 | 16581 | 13437
8 145.75 | 5.0258 145.75 8.6774

9 129.97 | 7.176l

10 119.27 | 6.6776
11 112.62 6.9468
12 99 16.685 99 1.5852 9 6.382)

13 93.428 | 9.7637
14 88.171 | 2.0357 88.17¢ 6.7362
1S 83.477 | 4.2166 | £3.746 6 1993
16 77.024 | 4.0034 77.024 6.2700
17 69.487 | 6.4406  69.711 10.037

18 | 66 15.882 G6 2.1866
19 55.99¢ 3.3527
20 47.067 | 6.1562 | 47.499 1.3445
21 40.295 | 092326 | 40.295 10.361
22 14.184 1.9974 34,184 3.7297

‘ 23 29 10.231 29 0.86311
Sum 99.926 99.896 99.917

In lane 100 100 100

Table (7): Electrophoretic nnalysis of C. perfringens type D
before and after cxposure o enroflaxacin.

Lanes: |  Marker | C. perltingens type D
Bands | M.W. | Amount | Beflore exposure Afler exposure
M.W. | Amount M.W. Amount
( 216 10.097 216 2.8337 216 3.0647
2 210.50 | 10.696 210.18 13.432
k] 205.13 16.411 204.51 6.6804
4 199 35.182 199 2.4(26 195 2.6355
5 187.50 { 3.3603 182.50 6.7902
6 176.66 | 8.7G95
7 167 11.849 165.81 2.8094
8 145.75 1.8652 145.75 4.1105
9 128.12 | 3.4389 128.12 5.5132
10 112.62 22410
11 99 16.685 99 2.5433 99 14.20
12 93.428 | 89378
13 88.171 | 29142 88.171 3.6983
14 83.208 12.63% 83.208 11812
15 19.799 | 2.7305 79.033 9.9522
I6 73.159 | 3.1508 71.529 0.69609
17 66 15.882 65.40 59718 06 9.9584
18 40.295 | 2.1471 40.295 J.l4l6
19 34184 1.9339 34184 1.3194
20 29 10.231) 29 2.0971 29 2.7992
| _Sum 99.926 99.959 99.910 |
In lane 100 100 00 |
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Fig. (1) : Electrophoretic analysis of I, coli and C. perlringens type D strainms bhefore and after ex

posure (0 envofloxacin.

I: Marcher

2: . eoll helore exposure 1o enrofloxacii.

3: E. coli post-exposure to enrofloxacin,

4: C. perfiingens type D before exposure to enrofloxacin.
5: C. prritingens type D post-exposure to carolloxacin.
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