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ABSTRACT 

E, coli and C. perJringens were isolatedJrom Ihe intestinal conle"t~ oj quails suffer­

ingJrom ertlerUis at dW-eront incidences cUiler alone or ccmcurrentty mixed together. C. 

petjringens types A and D were tdenllfted and type D was the most IJredominanl. e. 
coli ismotes were sensUivc to f!tll"Qfloxacin. cefl!fur, chloramphenicol. jlumequinc and 

speclinomydn. Meanwhile, C. petjn'ngens isolates were seHsilive to ampicillill, penid!­

Iln·a. lincomycin. enrqJloxacin and fiumequine, MIC oj enrojlo.xo.Cill 10 E, colt was 80 

py/ml and its MBC to C. perjrlngerls type D was 2,51lg/mt Elecfrophoretic allalysL., oJ 

E, coli and C. perJrlngens Iype D strains post-exposure to small doses oj enrq/lo;mctn 

showed marked d{Uerences in rhe number oj the obtained bands, molecular we(yht QI 
each bond and amount oj the bcutd in comparison to the obtained results b~rure (}w'lr 

exposure to enrojloxacin. These results explaIn. tlle appearance oj mutanis past· 

exposure 10 mUd doses oj anUbtoi.tcs. 111€5e mutants diJIer in structure Ihan their pur" 

ents and llaue marked affiniiy Jor atulbluttc resistance. 

INTRODUCTION 

E, coli was the main pathogen In quaHs. 111e infection was acute In 1-day old birds with rapid 

death and few lesions. In 14-week old birds. the lesions seen were !J1)lcal to colibacUJosls in 

fowls; Itlost birds showed air sacculiUs. fib,'lnolls perlcardlUs and perihepatitis, It was suggested 

tllat quaIls may play an important role in the spread of E. col1 in fowls, when they are in contacl 

(Reddy aud koteeewaran. 1994). Moreover. E, coli caused coligf'anulomatosls In 8 . 12 mundl 

old Cotumtx quails (Sliva et at .• 1989). it is concluded that the stress factors such as Intensive 

methods of housing lead to a high possIbilIty of E. coli 'nfectlons In it fann of 5000 Japanese 

qualls, Cotumtx Cotumtx .Japonica (Franchesl et aI .• 1995), 
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c. pcrfnngcns was recovered from dead quails with a history of necrotic and ulcerative entertUs. 

C. pcrfr1n~!ns Iype A was highly pathogenic for young ({uaUs timn old ones (El-Budlay+ 1999}. 

Oral adminislration of C. pcddngens type C In quails showed that 2 out of 10 birds develuped 

clinical symptoms of necroUc enteritIs a.fter 3 . G days. Slaughtered quails al 4 wecks post­

InfecUon showed lesions gencrnlly slllltJ.al" to thut In naturally Infected chicks (Cygan and. No.". 

ok, 1974), 

As the result of admlnlstraUoH of low doses of anUbloUcs for the treatment of Inrected birds. 

new slrdlns of the same organislllR were developed carrying genes resistant for these antibiotics 

(UHong et al., 1999; and Daly and Fall1llng, 2000). 

Thus. the aUn of lhls study was lo evaluate Ihe electrophoretic changes. which occur in g. 

call and C, perfJingens c"po.·')ed to low levels of cnrofioxaeln and recovered from dIarrhoeic 

qualls. 

MATERIAL AND METHODS 

A lotal of 50 JnlcsUnal tracts were collected fwm 3 4 wccks old quails sufferIng from enteritis at 

private faons in l{afr £!:l-Sheikh Govcmorate and examIned lm.ctcrtolog!caUy for the prcsenc(". of 

E, roll and C, per(rlngcns. 

Isolation or E, colt was done by cuUivaUon acrobtcally onto MaeConIl;cy's <lgar and rosin mcth­

ylene blue agar plalc-~ at 37UC for 24 - 48 hours, Suspcctoo colonles were IdcnUikd according 10 

Koneman et at. (1992) and Quinn et al. (1994). Dermoreadive ones from the Idenllfied E. coil 

lS(ltntes were detcrted as dcserUred Uy Abd El-Gaber et at. (2001). 

C, perirttlgens was isolated frolll ihe anaerobic ~rowth or s,,"Hllplcs In cooked meat broth fol­

lowed by subcuiturlng onto 200llg/ml noomyeln 5ulilhatc sheep blood agar plates, TIle inoculal­

cd tubes and plales were Illeubatcd anaerobically at 37°C for 24 hQurs, 11)c ohtalned isolales 

were IdenHflcd as descrlb(:d by J{onem.an et at. (1992). Typing or C, pcrfrfngens isolates was 

made using denllo-necrotic test In gUInea-pigs ( Sterne and Batty. 1975). 

Antiblogram of E. coli anti C, perfrjngens tsolales were studied as dCSCl1txxi by Koneman et 

81. (1992) and Quinn et :d. (1994), Bacterial species whose isolates exceeded 500Al susceptibility 

to anUbiogram was recorded as senslUve to 1l (S), lhose less than 50% suseepUbJllty was l'c(,"Ord~ 

cd as resistant (R). but the species whose Isolates produced 50% modemtc susceptibility wns rc" 

corded moderate (SR) as described by Abd El-Gabe.r and Rezeka (1999). 

One strain represented each or I!. coli and C. perfrlngens type D were subJe<:tl .. 'd to MIC and 

MI3C as well a.'S eleclrophorcllc studies, 
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Enrofloxac1n was chosen tn thls study. where most of isolutes of both E. coll and C. pcrfrlngens 

were sensitive {Sl to it. Different dilutions were prepared as follows: 

Serial 2-fold dilutions of enrofioxucin were prepared ln brain· heart infusion broth starting 

from a concentration 100 mg/ml by mixing 1 mg enrolloxacin In the broth tUl 10 ml. 2 1111 from 

the 1st dilution was used in this experiment where 1 ml was transferred from it Into the 2nd 

tube containJng 1 ml broth to obtain JO J,lg/ml concentration and so on were the concentrallon 

of antibiotic in the 3n .l tube was 25 J,lg/m1. the 4th tube was l2.5 f.lg/m1, 5th tube was 6.25 !1g/ 

ml. 6th tube was 3.125 J,lg/ml. 7th tube was L5621Jg/m1. 8U, tube was 0.781 I1ft/tn!' 9 th tube 

was 0.39 J,lg/ml and 10th tube was 0.195 f.lg/mL 

0.25 m1 of standard bacterial suspension prepared from the tested organism was added into 

each tube where thc final dl1utlons were 80, 40. 20, 10,5,2.5. 1.25.0.625.0.3125 and 0.15625 

Control tl.lbe \VaS made by adding 0,2J ml of the tel'ited organism Into a tube containing 1 ml 

bl"oth alone without antibiotic, 

The tubes were Incubated either aerobically for E. colt or anaerobically for C. perfringens at 

370 C for 24 hours. The last tube showing no bacterial growth (no turbldlty) is thc end point 

(MIC), Thc tuUe of end point was centrifuged and discard the supernatant. Subculture from the 

sedlment onto the surfi;lce of soUd media was done to determine MBC, {Qulnn et al •• 1994}, 

Bacterial count was made from the dlfTerent dilutions showing bacterial growth onto the SUI"· 

face of MacConkey's agar plates for E. coli and sheep blood agar plates without antibiotic for C. 

perfrlngens. 0.1 ml from each dilution was spread onto the surface of soUd media and 2 plates 

were used for each ddutton. TIle Inoculated plates were tncubated either aerobically for E. coB or 

anaerobically for C, perfringens, The count in each dilution was calculated as follows: 

Bacterial count tn the dilution: (Count 1n the first plate + Count In Ule second platel/2 X 10. 

The isolated bacteria from the first and/or second dlluUon showing bacterial growth and fol­

lOwing end point were subjected to electrophoretic study as described by Abd EI-Gabcr et at 

(2001), Molecular size marker of 6 different molecular weights and amounts 216 (10.097), 199 

(35.182), 167 (11.849). 99 (16.685). 66 (15.882) and 29 (10.231) was used In this study. 

RESVLTS AND DISCUSSION 

As shown In table (1). dermo~necrotk E. coli waS tsolated from the intestinal contents of 

18.00% quaUs suffering from enteritis as well as from 6.0(),}h as a mixed InfecUon with C. pcr­

fnngens. Meanwhile, C. pcrfrlngens was isolated alone from HtOO% Infected birds. SUva et aI. 
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(1989) recorded the occun'ence of cotlgranuIomatosls in a Brazliian flock of 8 - 12 month old Co* 

turnlx qUails causing l5.000/0 mortaUty. Lesions were located on the mesentery, Intestines, gtz­

zard. heart, oVIducts. ovaries. and Ilver. Reddy and Koteeswaran (1994) recorded that the In­

f(:etlan of qual} chicks was acute In 7 -day old birds willi rapid death and few lesIons, In 4-week 

old birds, the lesions scr.n were typical of colibacillosls In fowls. El~Bardisy (1999) Isolated C. 

perfrfngens from 35.00% of quails suffenng from necrotic and/or ulcerative enteritis. TIle Isola­

tion was high from thc Intestinal contents (40,00%), C. perfr:lngens type A was the mast predom­

inant type and highly pRthogentc for young quails tban old ones. 

fn Tables (2,3,4 & il), 1'" coil isolates wen: sensifJve to cnrofloxaeln, cefltfur. chloramphenicol. 

(Jumequlne and specttnornyeln. Meanwhile, C. perfringens lsolatcs were sensitive to mnplr:Ulin, 

pentcilUn-G. lincomycin, enrofloxacin and flumequlne. Zone diameter of growUt Inhtbttton of en­

rofloxac1n to the chosen isolates of E. col! and C, perfrlngens type D was 27 rnm and 22 moo re­

spectively, MIC of enroiloxaein to e, coli was 80 mg/ml and Its MaC to C. perfl'lngens was 

2.5mg/mL Walser ~t al. (l993) recorded that MIC of E.coll (200 stralnsl isolated from OInk of 

mastitic cows was ranged from 0.03 ~ LO wlth medIan value 0,06 and MIC 90% 0,14 rng/ml. ztv 

et aI (1996) found that norOoxadn. enrofioxacln and eefotaxime were the best in vitro aCllvity 

against E, colI With MIC 90 values of ~ 0.25 mg/ml. LlB.Dg et aI (1998) recorded that MIC of en­

rofloxaC1n against E. coli 078 was 3.906 X iO~3 mg/mi and the tnhibitJon zone In 1(-0 disk dUfl!" 

Sion test was 30 ± 2 mm. sayed et aI. (1998) rocorded the susceptibility of both Salmonella 

ernek and g, coli to enrofloxacln, Oumequlne, chlortetracycline, oxytetracycline. eryUuomycln 

and nWlnycin. M1C values for these drugs vaned frorn 0.2 to 3.13 mgjml. Sollman {20001 found 

that MIC of enrofloxaein against E. coli isolated from broilers was 0.064 mg/mt On the other 

hand. Kim et aI. (1997) recorded that at the MIC of enro(Joxadn or colistin, both antlbader1al 

agents showed the highest killing rates during 2 ~ 4 hours against Gram~negaUve ooeteria such 

as E, coif K88ab, P. multoclda type A. and BordeteHa bronchlsepUca but allowed the re-growth of 

the same pathogcr'k"> afterwards. However. the combination of the two antibacterial agents at a 

fourth MIC resulted In a hIgh kUUng rate without bacterial re-growth during 24 hours. 

As shown in tables (6 and 7) and FJgure OJ. elect.rophoretic analysis of E. coil and C. perfrlngw 

ens type D strains exposed to small doses of enrofioxacin In Vitro showed dUTcrences In the num­

ber and molecular weight of bands and In the amount of each band in both organisms tn com~ 

parlson to the obtaIned bands beforc theft exposure to enrofloxacln. Vurthermore, E. roti lost 5 

bands and C perfrJngens type D lost 4 bands. 1hese results explain thc appearance of mutants, 

which durer completely In their stru<:turc than their parents as well as their affinity to resist the 

antibloUcs 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. 

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

,_.-'-- -c-' 
. ~' C

i 
~rfringens ( 12)~ Chemotherapeutic E, coli (13) 

a ent ! 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 I 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 1 8.33 R 
Neomycin sulphate 3 23.07 R 1 8.33 R 
Oxolinic acid 4 30.76 R I 8.33 R 
Oxytetracycline 2 15.38 R 1 8.33 R 
Penicillin-G I 7.69 R 9 75.00 S 
Spectinomycin 7 53.84 S 5 41.66 R 
Streptomycin , 3 23.07 R I 8.33 R , 

Sulphamethoxazole· i 1~ 
RJ +tri~opriml~._i __ 18A6. R I 8.33 

No.: Number of sensitive isolates. 
%; Percentage of sensitive isolates in relation to the total species 

isolates. 
AA: Antibiogram activity . 

19 
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Table (3): Zone diameter of growth inhibition of enroflOlacin to the 
chosen isolates of E. coli and C. perfringens type D for in 

vitro MIC and MBC studies and for electropboretic 
studies. 

Table (4): Count of E. coli and C. perfringens type D strains 
post-exposure to different dilutions of enrollon.in 

in comparison to bacterial growth in the form of turbidity 
in liquid media. 

rr;~-~ 

I Enroflo xaClil 

~lVml) 
0 
0 
0 
0 

dilutions( 

8 
4 
2 
I 
5 

2. 
1.2 

0.6 
0.3 
0.16 

5 
5 
25 
125 
25 

~~~~ 

E~ coli 
Turbiditv Count 

~ 

- 2 
+ 65 
++ 105 

+++ UHG 
+++ UHG 
+++ UHG 
+++ UHG 
+++ UHG 
+++ UHG 
+++ UHG 

--~----~ 

i C. perfrin,ens type D 
Turbidity Count 

- -
- -
- -
- -
- -
- -
+ 10 
++ 37 

+++ 95 
i +++ L UHG 

.~-~---.~~- -~---~ 

: No bacteria! growth and no bacteria! count. 
+ : Weak bacteria! growth. 
++ : Moderate bacterial growth. 
+++ : Heavy bacterial growth. 
UHG: Uncountable heavy growth. 

Table (5): MIC or MBC of enrofloxaein to E. coli and C. perfringens 
type D strains. 
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T.bl~ (6): EkctropltDretic lIitudys" orE. coli before ead 
IIUer 1lJ:f""!'ure 10 Ill'lroOu.ncin. 

~~-~ ... ~~~~ I ~an('.s: Ml'Irk~'~'=c-j-; E, cnli 
Band5. i M. W. '" Amount ~.~fon: expos~~ After ex osure 

, I, M.W. : AIl:5?Unt M.W. Am~~ 
c···-·~""';C72(6~ 10.091 21).]9 6,3452 212.42 1.6797 

2 
3 
4 , 
6 
7 

• 
9 
10 

" " IJ 14 
" J6 

" 

199 

167 

99 

18 66 
19 

35.\82 

HL6&5 

13.882 

210.18 1.9551 2HU8 2.7411 
204.S! 1,0'854 20.1,82 IS,6\}O 

199 7.7JOI 

]76,66 
165,81 
\45.75 
129.97 
119.27 

99 
91428 
lllU71 
83A77 
77.024 
6\iAB7 

66 

2.0123 
13.4)1 
5.025£ 
7.316\ 
6.6776 

].5852 
9.76J1 
Zm51 
4.2366 
4.0034 
6.4406 
2.1866 

181.50 

145.75 

J 12 62 
99 

%8_171 
113.146 
77.024 
69.711 

9.7686 

8.6774 

6.9468 
6.]823 

v.n62 
61993 
6.2706 
JO.037 

55.991 3.3517 

'.~; 47.067 6.1562 47,499 U445 

I siuim~. 2~.-=t'~O~.'~3!1 ±4=J~~/~~~:'±:~L:~i';'~;~:46~1 ~:~~=:~=:=~±=.1~1~7~';~~~;~ <}9,926 99J196 "', 951.917 .J 
In liUW ' __ -,-.:'1",00,,- lQ.O_, 100 ' 

Table (7): Electrophoretic analysis or C. jlerfriwgcns typc 0 
befon nnd nfh!r exposure 10 t"tlronllKl'U:in. 

IJaoos: ,,"r;.iw.TAmouni Bcro~~~~~ _M Anerc;;t;;~ 
I Wn«; r-· M"',, -bE C P"rfrl" '"' typo D -~---

: i M.W. Arnowl! M,\V. ~~m 
~""l 2J6 Mio.097 116 "2.8337 216" HiM7" 

Z 21050 10.696 2Ht!& IJA32 
) 205J3 !6,11t 204.51 6.6864 
4 199 35.182 199 2.4126 199 2A·~3.'15 , 187.50 JJ60J 187.50 6.7902 , 176.66 8.7695 
7 '67 : 1.849 i65JH 2.11694 

• 143.75 1.B6:i2 145.1S 4.1 105 
9 128,12 3.4389 128.12 5-51]2 ,0 112.62 2.2410 
1I 99 16.685 99 2.54D 99 14.20 
12 93.4211 8.9378 
13 8.8.171 2,9112 88.171 3,(98) 
14 113.20a 12,6311 83.20a 11.912 

" 79.199 V};}5 79,033 9.9522 

'6 , , 73,159 3.150a 71..529 0,6%09 
17 66 15,11-&2 ~61'40 5.9'" 66 lJ.9SS4 

I " 
, 

40.295 1.1471 40.295 .1,1416 
19 J4.IM; r.9339 34.1&4 \.J! 94 

, 

20 29 10.131 ~--=± 2.0971 " 2,7992 , , Sum 99mb ~ ... - . M-. 99:.959- 99.9-10 
l1!!..I!\flI! '00 , I 1~9 'OO . ..J 

.lfalUlOUTa. Vet. Med. J. 
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-----_. 

fig. (I)! Elr:riropl!orclk armly"ls ofE" col! and C. ptTftin~t'ns Iypc D stratllS !wftm" ,11\11 ,10\'1' (', 
pu;';urc 10 cnrollox,l,in. 
I: Mfll"kfT 
2: K {'oli )don' l'xp0511rp to cnrolloxadll. 
3: t-t;, coli pvSI:,('xpoRurf' tn cnro(1oxarln. 
4: C. pnfringen$ type [) bdore expnsllrt' 10 cnroOoxf\cln. 
f); C. pcrhingens tyyw D post~cxposur{' to enfolloxacin" 
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