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ABSTRACT

Thirly right bacterial agenis were isolated Jrom different species of psittucine birds
of ariable ages. These birds included morbid and/ or dead birds. Birds were received
from different localities of Sharkia province. These agents 1oere E. coti (31.6%) Shegella
spp. (219%). Salmonella spp. (15.8%). each of Cilrobacler spp. and Enlerobactier spp.
(10.5%) and cach of Prateus spp. and Klebsiella spp. {5.3%). Susceptibility of fhese iso-
lnles (o antimicrobial ayuerits dicluding fluorequinolones (enrofloxacin, ciprfloxacin, di-
Jloxacin and norfloxacin) and other commonly used antimicrobtals (gentamicin, sirepio-
mycin, Jlumoquine, nalidixic acid, amoxycillin, irimethoprim, tetracycline, doxycycline,
pencillin and cefliofur were tested in-vilro by ustng disc diffitsion and broth dilic-
tion techniques. All isolales were sensitive to enrofloxacin, ciprafloxacin and difloxa
cin with MICs ranged from 0,19-0.39. 0.19-0.78 and 0.39-1.56 ug/ml respectively. The
MBCs were equul to or one doubling dilution above MICs. Norfloxucin and gentamicin
were the next mosi active compounds with MICs ranged from 0.39- 6.25 and
0.39-12.5 ug/mi, respectivell. Whereas, nalidixic acid, doxycycling, cefliofur. and let-
racycline exhibited variable activity against isolaled bacterfa. Moreover. Profcus. Citru-
bacter and Enferobacter were highly resistant lo all tested drugs excepl Jiuorauino-
one cumpowds and doxycycline. Most of isoluled strains were resislani to
amoxycillin, flumoqutne. strepiomyctn, trimethoprim and penciltin. These resulls pro-
vide injormation on the gmm - negalive bacteria isolated from psillacine birds. their
drug susceptibility and the MICs and MBCs. This knowledge may prove useful rto the

cliniciun when selecting the appropriate anlimicrobial agents to troat bacterial infection
in psittacine birds.
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INTRODUCTION

Birds belonging to the order psitlaciflorms are beeoming increasingly more poputlar as house
held pets. One of the diagnostic lools Lo investigale the causc of disease is a microbislogical ¢x-
amination of fecal or samples taken from body openings like cloaca, nose and beak (Dorrestein
et al.,, 1983). Al nccropsy, culturing [rom (he intesline and different organs as hver, heart and
(ungs (Flammer and Drewes, 1988) ean eollect valuable informalion. The bacterial inlections of
psittacine birds eilhier primary or sccondary resull in major cconomic losses in caplive birds
(Bangert et al., 1988). Gram - ncgative bacleria do notl belong to the normal intestinal {lora
(Glunder and Martinsen., 1981). Ay gram - negalive bDacterium culiured (vom the droppings
can be considered a pathogen (Flhmmcr and Drewes., 1988 and Gerlach, 1994). {( is wcll es-
tablished that in-vitro antibacterial susceptibiity lesting of bacterial patlhiggens can provide valu-
able guidance to the veterinarians in ehoice of appropriate antimicrobial agenis. Some studics
reffered ta strong correlation between in-vitro and in-vivo eflicacy of antimicrobials (Raemdonck
et al., 1992). Studics bave reported susceptibility data for organisms isolated (romn chickens,
turkeys and ducks (Amara et al 1995, Watts, et al,, 1993, Salmon and Watts, 2000). l{owcv-
er. very little data are available reparting the in-vitro activily ol various anibuicrobial agents

against psitlacine birds pathogens.

I'he objective of Lhis study was 1o determine the in vitro activily ol various antimijcrobial
agents by using disc diffusion and broth dilution technigues against gram-negative bhacleria iso-

lated [rom psittacine birds.

MATERIAL & METHODS
Birds :

Fifty psitiacinc birds were collected from dilferent localitics at Sharkia provinee with dillerent

ages. These birds were subjecled to clinical and postmortem examination.
Colleetion of samples and microbjological examination :

Cloacal and tracheal swabs [rom morbid birds were {aken as well as specimens from inlernal
organs were collecled at necropsy for bactertological examination. Collecled swabs and organs
were kept in relrigeration before seeding {a suitable media. These media included Nutriend broth
and agar, MaeConkey broth and agar, Selcnite -I*-broth, Eosin Methclene Blue égar. and S.S
agar. (Dilen). Invculated culture media were incubated at 37°C [or 24 - 48 hr. under acrobic con-
ditions.

Mansoura, Vet, Med. J. Vol. V1, No. 2, 2003




A. E. Abd-El'Late{f and M. A. El-Said
113

Subcultures were 1nade from Selenite - F- broth to specific media 8.5 agar. Bacterial isolates
were identtiied by growth characteristics, colontal morphology, gram s staln, and standard bio-
ehemical (ests (Avery., 1982).

Drug susceptibility tests:

A- Disc dilfusion test: A total of 38 isvlates were used for disc sensitivity tesling according to
Nailonal Committee for Clinical Laboratory Standards (NCCLS) procedures (1997). The
antricrobial discs used were enrofloxacin (Enr) 5 ug, difloxacin (Bif) 5 ug. ciprofloxacin
(Cip} 10 ug, nurfloxacin {Nor) 10 ug, Ceftiofur (Cef) 10 ug. gentamicin {(Gn) 10 ug, anwoxycil-
Iin (Amb 10 ng. pencillin (P) 10 ug, streptomycin {S) 10 ug, doxycyclinc (D) 30 ug, letracy-
cline (Tc) 30 ug. nalidixic acld (Na} 30 ug. Flumoquine [Ar) 10 ug and trimethoprim (Trim)
25 ug (Oxoid, Unipath Lid. Basingstoke, U.K\). The inhibitiort zones werce measured aller
18 to 24hr of growth and the reconimcndation given by the sensitivily dises manufaclurer
manual were used for classifying thesc isolales as sensitive or resistant.

B Determination of minimal inhibitory concentrations (MICs) and miniinal buetericidal con-

ceulyations (MBCs).

MICs and MBCs ol antimnicrobial agents for isolated strains were determincd Ly using broth
dilution method according Lo NCCLS, (1997). Ten antimicrobiials were kiundley supplied by
Amoun and Adwia Comp., Egypt were used in this study. These antimicrobials included enro-
floxacin {IX111). ciprofloxain (Cip) norfivxacin (Nor), difloxacin (Dil), streptomycin {S). gentamicin
(Gm), naldixic acid (Na), flumoquine (Ar}. amoxyclilin (Aml) and tetracycline (Te). Seleclion of
these anlimicrobials were based on marked sensitivity of the bacterial agents ancl being in com-

mon use in the field.

The stock solulivns of antimicrobials were made in sterile distilled waler except tor nalidixice
actd, flumoquine, enrofloxacin and eiprofloxcin which were dissolved it Naokl. A serial two lold
dilution ol each antimicrobial agent was done In thic range of 0.05 - 100 ug/ nl in Mucller Hin-
ton Broth (MI1B). 10 ul of (MHB) containing | x 109 Colony Formtng Unit (C.F.U) of each isolate
was inoculated into cach lest and control tubes In the glven series. The tubes were incubated at
37°C lor 1B - 24 hr. The MIC was delincd as the lowest concentration of the antimicrobial agent
which completely inhibiied the bacterial growtli. Determination of Minlmuimn Baclericidal Con-
centration (MBC] was done by subculturing (10 ul) of broth Irom each MIC tubes that had no
vigible growth on Mueller Hinton Agar (MHA) and incubated for 24 - 48 hr at 37°C. MBC was de-

fined as the lowest concentration of a drug that showed no growth on the incculated plate.
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RESULTS AND DISCUSSION

Bactenal infections are frequent in psittacine birds. Il is a connnon practice to cultare lrom
mouth and cloaca swabs as well as fecal samples routinely. Veterinarians use the resulls ol
these eultures to guide therapcutic decisions. The birds were suflered from depression. ruffled,
plumage. nasal discharge. watery eyes and abnormal respiralory sounds. on the other hand
some of them showed diarrhea, wet feathers al the vent region, and dehydration, Postmerinm
examination revealed tiat watery or mucoid nasal discharge. congestion ol larynx and (rachea.
pneumonia and airsaculitis, the lesions in case of birds which suffered from diarrhiea included
congestion of the liver with subeapsular haemorhage, necrosis in somce cases, ententis, and the
eontent of the intcstine were greenish dark malerial and in some cascs were haemorhagic con-

tents. Kiduey enfarged, and some birds sulfering form splenomegaly,

The incidences of gram - negative bacteria are summarized in table (1). Seven gencra of gram
negative bacteria were isolated E. coli 12 (31.6%]) was the most common. Shegella spp. 8 (21%),
Salimonella spp. 6 (15.8%) Citrobaeter spp 4 (10.5%) Enterobacter sp 4 (10.5%), Protcus spp. 2
(5.3%) and Klcbseilla spp 2 {5.3%6). No other species of gram - negalive bacterta were recovera.
Graham and Greham (1978) and Dorrestein et al. (1985] stated that all gram-negative Lacte-
ria are abnonnal mhabitants of the psittacine gut and should ¢ considered pathogZens. In can-
trast, Flammer and Drewes (1988) noted spccics - related dillerences in the prevalenee of gram
- ncgative bacleria. They isolated I2. coli [rom healthy psittacine birds in 60% [101/168) ol Ihe
genus cocatua. And 18% (61/338) from other noncocalua specics.

Caroline et al, (1899) suggested that shigatoxin - producing LL.coli were uncommon in psilta-
cine birds but centeropathogenic E.coli (IKPEC) should be considercd as polential pathogens in
psittaciform birds, which may be a sourcc ol human EPEC inlection. E.coli infection is probably
the most conunon eausc of death in psittacine birds in which 1l produces enleritis. pnewimonia

and scptlicemia (Gerlach, 1994 and Steiner and Davis, 1981).

Salmonellosis can be a serlous disease of psittacine Lirds (Coleman, 1993, Orosz et al,
1992 and Panigrahy and Gilmore, 1983) the absence ol fully functioning cccal in psittacines

might eaplain why these birdg appcear to be more susceptible to salnioneltae infections than otli-
¢r Lirds (Gerlach, 1994).

Enterobacter has been known to occaslonally causc disease in psittaciforms (Fiennes, 1982
and Gerlech, 1994). Dorrestein et al.,, (1986) isolated Klebsielia in association wilh other bae-
terial agents from discased birds but in miixed culturce. dead birds showed on necropsy catarrhal
to fibrinous pneunmonia with alrsaculitis. In contrast Flammer & Drewes (1988) and Bangcert et

al. (1988) isolated Klebsiclla spp and Enterobacter spp lilom healthy birds. While Citrobacter
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spp was isolated in a pure culture from dilferent organs with gastroenleritis. They also isolated

Enterobacter spp [rom organs including heart, kidney, lungs and gut. Proleus spp. and Citro-

bacter spp couldn t be isolated as a primary causc of the disease bul were found in combination

with olher bacteria especially E. coll.

The in vitro activities of fluoroquinolones and other commonly used antimicrolnal agenls

against isolaled microorganisms are shown In Tables (2 and 3)

The sciection of antimicrobial agents depends on knowledge of the susceplbility of the sus-
pected pathogens to antibioties, as well as eflectiveness and length of drug withdrawal tine (Pre-
scott and Yielding, 1990).

Antimicrobial susceptibllity testing is generally aceepted for use as a guide to chaoice of antibl-
otic for therapy of psittacine birds (Flammer and Drewes, 1988 and Sculllon, 1989). Daia de-
rived {rom dlisc diffusion tests are of value Lecause tbey distinguish belween sensitive aud reslsl-
ant strains in a given bacterial populalion and prediction of optimal therapy on the basis of

pharimacokinetic and MICs data (Flammmer, 1995).

Phamacodynamic is defined as the correlation belween conecntration of (he antibacterial
agent and the effect of that agent on the baclerlal patliogens. Initially. the pliarmacédynamic
properiies ol clinical coneern were MIC and MBC. if Lthe MBC and MIC were approxinately the
same or two-four dilution greatcr, the drug was eonsidered to be bactericidal, o1t the other hand.
if the MBC was several dilution greater than MIC the drug was considered Lo be bacterioslatie
{Walker and Thomsbherry, 1998 and Cralg and DalhofY, 1998).

In the current study. maost of isolated strains were highly sensitive Lo cnrolloxacin. ciprolloxa-
cin and difloxacin with MICs ranged from 0.19 - 0,39, 0.19 - 0.78 and 0.3D - 1.56 ug/nl respec-
tively, meanwhile, MICs of norfloxacin was slightly higher 0.39 — 6.5 ug/ml. The MBCs ol these
drugs fer the most isolated bacteria were equat to or onc doubling dilurlon above MICs revcaling
that these drugs posscss bactericidal ellect against the tested bLacleria. These resulls were
broadly similar to the previously published surveys in chicken. Saleem et al (1999) reporied
that all isolates of E. culi, were sensliive Lo enrofloxacin and ciproloxacin whereas, 98% of the
isolates displayed sensillvity to narfloxacin. also difloxacin was highly effeclive agalnst E. coli
with MIC and MBC 0.312 - 1,25 ug/ml respcclively (El-Azzawy and Khodary, 2003). [n pigeons
Salmonella spp. werc completely sensilive to enrofloxacin with MIC values ranged from 0.78 -
1.56 ug/ ml (Ibrahim et al., (2001). Balley et al., (1998a) found that In bustards all microor-
gamsms were sensitive to cnrofloxacin with MIC 50 and MIC30 (0.5 : 1.5 ug/mil respectively).

Morcover, the clinical efficacy of the antimicrobial agents is dependent on the sennmn concen-

lration of the drug in relation to the MIC of the palhogen, the higher concentration of Lhe drug
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above the MIC of the pathogen, the greater bactericidal effect and the less the likelihood of se-
lecting resistant organisms (Walker and Thomsberry 1998). Pliarmacokinetic investigation in
buslards demonstrated plasma enrolloxacin concentration exeeeded 0.5 ug/ ml aller administra-
tion of 10 - 15 mp/kg B.W for 12-24 hr suggesting the usefulness aof this agent n the therapy of
bactcrial infection [Bailey et al, 1998 b}.

In the preseni study the MICs and MBCs lor fluoroquinolones specially for norfloxacin were
slightly higher than previously reporicd in ducks (Watts et al., 1993), chickens (Khodary and
Ahlam, 1997), and turkey (Salmon and Watts, 2000) which prabably, may refleet the previous
use of these drugs in veterinary and human medicine and development of strains resislant 10

flouroquinolones.

Resislance in gram-ncgalive bacleria o {luoroquinolones is achicved by alteration in both the
A and B fractions of DNA - gyrase (Cullman, 1990). The use of onc fluoroquinolone may inacti-
vate the other (Chu and Fermandes, 1989, Cullman, 1990). In lact, cross resistutice between
fluoroquinolonces has heen desceribed (Malorny et al.,, 1999). With appropnate usc of newer Nuo-
roquinolones (cnrofloxaein, ciprolloxacin and dilloxacin), it may be possible that bacterial resis-
tance should develop mare slowly than it would with norfloxacin, this is due to a combination of
factors, plurmacokinetic variables, anttbacterial poteney and the fact that the newer fluorogui-
nolones (with Lath, an cthyl — piperazynil group in pasition 7 and cyclopropvl group in position 1
of the quinclonic ring) and have 4 sites of action (2 subunits A and 2 B) in the topoisomerase [f
enzyme (Cullman, 1990). Whereas early dcveloped fluoroquinolones such as norlloxacin (lack-

ing cyclopropyl group), rcact only with Iraction A (Holmes et al, 1985).

Flumoquine and nalidixic acid were less effective for most isolated bacieria, Ihe decrcase in vi-
tra activity of thesc drugs could be attributed to develop of drug resistance sincee (lumoquine and
nalidixic acid arc already In veterinary use for many years. In 1962, nalidixic aeid was {he lirst
quinolone marketed for clinical use, These fIndings were in consistent with tlhiwose reparted by
Watts et al. (1993) and Rzedzicki et al.{1999).

Gentamicin also exhibited good actlvity against most isolated Lacteria. the MICs ol genlamicin
for E. coli, Salmonclla spp. and Proteus spp. in this study were comparable with previously pub-
lished data (Saleem et al., 1999 and Salmon and Watts,, 2000).

The isolated strains showed a high prevalence of resistance to amoxycillin, streptomyecin, tri-
mcthoprim and penictiitn specially Proteus spp., Citrobacler spp. and Entcrobacter spp. the high
prevalence of resistance to these drugs may be related to their use for prophylaxis and control ol
infectious diseasc in poultry as well as in the medication of exotic birds. These lindings were

broadly similar to those recorded (Balley et al., 1998 b, Jindal et al., 1999) in Lirds.
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The results obtained in this study provide Information on the gram-negative bactena isolated
from psittacine birds, their drugs susceptibllity and the MICs and MBCs. This knowledge im-
prove usclul to the cliniclan when selecting the appropriate antimicrobial agent to trcal bacterial
infection. Flusroquinolones undoubtedly have the potcntial {ur providing veterinarian with a new
arsenal of antimicrobial agents, However, without thoughtful use, the selection of resistant or-
ganisms will dramatically reduce the clinical effectiveness of this class ol antibacterial agents
within a Jew shon ycars. Phannacokinetic investigations with flusroquinclones alsg warranied (o

delermine dosage regimens in psittacine birds
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Table (1): The frequencics of isolation of gram negative bacteria from psittacine birds,

Bacteria — Si?e nf'.ifol?ﬁon - “Total No. Total %
o Enteric Resplratary . |© ~ Organ
E. coli spp. 3 6 k) 12 31.6
Shegella spp. 2 I g 21
Salmonclla spp. - 1 6 15.8
Citrobacter spp. 1 - 4 10.5
Enterobacter spp. 3 ‘ - 4 10.5
Proteus spp. | { - 2 5.3
Klebsiella spp. - [ - 2 53
38 100%
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Table (2): /n vira susceplibilily of grami-negative bacterin isolaled from psitacine birds to commonly vsed antimicernbial agents by using dise -

difTusion merthod.

Bacter{a Menn zones of mhidton (Mm) with sach respective compound., o
straine Enr Cip on Nor Gn 5 AF Na Te Aml Da Cet P .
E. Coli {12) 238117 | 2286:-17 2417 189+ 18 18209 | 15407 | 144216 | 159209 | 113216 16+ 212 202415 | 186424 531+13% 154 = 3.7
Satmanella (6) 1800 | 17500 | 4515 145202 16715 | 10:-12 93106 FERK] 11.5408 9:08 135208 ] 10t21 . -
Keiebsiaila (2) 20,3123 | 19.3+1.7 1832 1705 1515 11ci0 9:15 9-0.0 16,3 « 2.1 11 -04 18+0.0 16+34
Shegella |B) 2371212 0:2.0 201-13 0 - 2.2 1646: : 1480+28 | 170130 | 12+00 1437497 | 123218 § 20:20 177.3+22 . 10¢20
Proteus (2) 1907 19-23 | 153+185 | 145+0a88 1317 1200 - - M7 - 1317 - - -
Citrobacter (4) 18-1.8 17=06 14£0.6 13+24 10626 | 11100 10+0.0 13+17 | 143+43 | 143220 | 18140 - - 9+1.0
I Enwrobacter (4) | 21.3:26 tWr1d | 18718 187 +1.8 12861286 | 1061+23 - - 123109 - 310 - - -
L e e e e

Table (3): Summary of minimum inhibitory concentrations (MICs) and minimum baciericidal concentrations (MBCs) (ug/ml) of antimicrobial agents

against gram - negative bacteria isolated from psiftacine birds.

PDS-1d 'Y ‘W pur fi:IDT1F-pqv 'q 'V

: . Enrofh Difioxac o e, . Geatamicin o | Mgt ackd X
TN . MICs MiCs MBCas | WICs | MBCs | MICa | MBCs MiCs MBCs MICs MBCs MiCe NBCs MICs MICa MBCs
E. coli 0.34 0.78 0.78 1.56 DY o.7a 1.56 32 0.78 1.56 3.2 6.25 11 828 31 6.25 125 50 6.25 12.5
Salmonelia b.19 0.39 0.19 0.78 0.78 1.58 0.398 1.56 934 1.56 185 31 31 1.8 29 6.25 13 124 Q.78 1.56
Kelebsella 0.1 0.39 ors 1.56 1.56 1.56 1.56 1.56 .30 1.58 78 18.5 12.5 25 6.28% 28 15 6.25 »100 > 100
Shegela 0.39 156 ore 1.86 o.78 1.56 8.25% 8.25 0.38 1.5 62.5 >100 3.1 1.5 1.5 8.2% 3 da 0.78 1.56
Proteus 0.39 078 o.78 31 a1 125 32 825 5.25 1.56 12.5 1258 » 100 > 100 125 25 21 12.5 625 > 100
Citrobacter 0.78 1,58 0.78 kR | 1,56 A1 8.25 1235 12.5 50 0.39 0.78 100 | > 100 1.56 31 31 128 =100 | >100
Enterobacter 0.3% 078 078 1.56 1.58 31 8.25 1238 £.28 25 >1b0 | =100 | » 100 | >900 125 25 B.28 125 >300 | > 100
S

£00Z ‘'Z 'ON 'IA '10A
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