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ABSTRACT

Sensitivity of some bacteria (Aeromonas hydrophila, Pseudomonuas  fluorescence.
B.anguilliseptica, P.aeroginosa and E.coli] (o some antinticrobials was sitwdied in vitro.
These bacterla were highly sensitive to ciprofloxacin, danofloxcin and cephazon. while
they were resisiant (o ampicillin aad orbenire. Fish weere expervimentadly infected anath
the tested bacteria. After the development of clinical signs of experincental udcction.
Jish were treated successively by using ciprofloxacin intraperiloneally l dose of 20

mg/ kg hody weight jor three successive days.

Psendomonas flitorescence infected fish group was chosen o study (he pharmacof-
inetics of ciprofloxacin after first dose and {issue residues after nmudtiple doses
{3days). The kinelics of ciprofloxacin showed distribution half 1 Q. 5 {a b} 041 + (.02
and 0.61 + 0.03 and elimination half lfetot Q. 5 el was 6.9+ o4l and 5.7 + 037 hirs
in normal and infected fish respectively. The clearance of ciprofloxacin feont odl tisstes
was 120 hrs Jollowing treatment. High tissue residues of drug were recorded in ieidd-

ney. lver and muscles respectively and were higher in infected fish than healthy onc.

INTRODUCTION

Bacterial discases, particularly those causcd by gram negalive organsms are the wajor cats-
es of mwrlality in both wild and cultured fish {Roberts ,1987). Fish discases causecd by acromo-
nas and pseudomonas are considerd to be the major baclerial problems lacing the aguaculiure
developiient causing morlalilies reduce production (Ghittino,1976). Sceveral hacterial species in
genus Pseudomonas have been associated with discase in (ish. P. luorescence P.ohlororaphs,
P.putida and P.anguilliseptica were recognized as the cansalive agents of baclerial heamorrhagic

septicacmid in diflerent species of fish (Sch perclaus et al., 1992 & Austin and Austin ,1999)
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In Egyp! the most prevalent bacteria affecting tilapia are P. {luorescence , P. aeroginosa and
motile A. hydrophila {Azza,1998). Also A. hydrophila was isolaled [rom naturally {nfccted Ore-
ochromis nilotlcus M,ugll cephalus, Cyprinus carpio and Mormyrus Kannume (Eissa et al.,

1990 ., Ahmed et al., 1991 and Badran & Eissa 1991).

Antibiotle (herapy for bacterial fish pathogens have evolved in lish [arming. There is a lew lit-
erature on {he eflicacy. pharmacokincties and lissue residues of ciprofloxcacin in healthy or dis-
cascd fish. The withdrawal time of veterinary drugs given to fish and studies should be carried Lo
avoid unacceptable drug residues in food uscd for human consumption. Therelore, it is essenllal
to delcrminc drug concentration in muscles, the edibic fish tissue, in liver, the site of detoxillca-

tlon and kidncys , the organ [or drug cxcrelion.

The present work was carried out to study (he sensitivity of some bacterial pathogens Lo
sorme antiblotic In vitro and in vivo. Also lo study the kinctie parameters of Clprofloxacin, with

rcferring to its residues.

MATERIAL AND METHODS
1- Fish -

A lotal number of 180 apparcntly hcalthy Oreochromis niloticus with an average body weiglit
90 + 5 gm were collected alive from El Wala {farm at Giza and transported alive to fish discase
Dept.. Animal Health Research Institute, Dokki, Giza in large plastic bags supplied willy dechlor-
inated tap waler with aeration . Fish were keptl in glass aquaria supplied with dechlorinaled lap
water lor two weceks [or aeclimatlzation. During this period, fish were fed aboul 3% of (heir body
weight twice daily. Random samples were talkken [rom lish for bacteriological examinalion (o ex-

clude their natural infection.

2- Bacterial strains :-

A well identified virulent Isolales Pseudomonas fluoresces LD 50 2.5x104 c.[.u. , Aeromonas
hydrophila LD 50 5x105 c.Lu., Pseudomonas aeroginosa., Pscudomonas angillsepticunne and
E.coli were kindly supplied from bacleriological lab, FFish Discases Department, Animal 1lecalth
Research Institute, Dokki, Giza, Egypt. All isolates were propagated in tryplicase soya agar and

Lrypticase soya hrolh to be uscd In experimental Infection.
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3-The in-vitro antibiotic sensitivity test :

The tesl was carried out against various chiemotherapeutie agents by dillusion technique
which was appliecd according , Finegold and Mortin, (1982) using Mucller Hinlon broth and
ager . The results were interpreted according to Oxoid manual, {(1982) Manufacture Company.

The used antibiotic disc were obtained from Oxoid Comp. They includc

Oxtetracyctine OT (30 ug) , Danofloxacin DFX (5 ugl, Ampicillin AMP(10 ug) ., Oxolittic acid
OA ( 2 ugl, Telracyeline TE (30 ug) Orbenin OS (5 ug), Nitrofurantine F (300 ug) . Nalidixic acid
NA (30 ug). Amoxeyllin AML (10 ug), Gentamicine CN (10 ug ). Cefazone CFP { 75 ug) and Cipro-
floxacin CIP(5ug ).

4-Drug :

Ciprofloxacin was obtained as 100 ml injectable solution bottle In a concentration ol 200 mg/

100ml { El Awucrica pbarmaccutical Industrics Co. ).

5- Experimental design ;-
Experiment (1)

A total of 150 apparently heallhy Oreochromls nilaticus were divided into 6 groups (25 fish /
each.). Fisb in groups from 1 to 5 were experimenlally infcetled (I/P) with 0.2ml of 24 hr old
broth culiure which contain 2x10 4 c.fu. of DI. fluorescence (LD 50 2.5x104 c.f.u)) in casc of
group 1, contain 3.2x 107 c.f.u. ol P. acroginosa in case of group 2 according to Eman 2004,
contain 2.8 x10 6 c.lLu. of P. angillsepticuim In casc ol group 3 according Lo Eman 2004 , cou-
taln 0.2x 104 c.flu. of A. hydrophila (LD 50 5x105 c.flu.} in case of group 4 and contain 0.5x
106 L.coli in case of group5 according to El-Hady 2000). Last group was injccled 1/P with 3.2
ml sterllc normal sallne / fish, and kept as negatlve (non-infected) control during cxperimental
time. All fish wcre observed for any clinical signs and mortallty ratcs were recorded. Alter devel-
opment of the clinical signs or appearanec of morlallly (24 hours post inoculallon), Fish in
groups {rom | to 5 werc divided inio two sub-gronps, sub groups number 1.3,5,7 & @ were
treatcd with ciprofloxacin 20 mg/kg.b.wt. according to (Sturat 1983), by intra pcritoneal routc
once daily for ihree successive days.While Ish in the other sub-groups { 2,4.6,8,&10) werc ket
ron-Lreated as a positive eontrol. Clinieal signs werc obscrved and mortality rates were recorded.
Tissue samples [rom liver, kidney and muscle were collected 10 suecessive days post drug stop-
page and used for determination of tissuc residues for ciprofloxacln concentratlon. Tissue samt-

ples were diluted 1 @ 6 with phosphate bufier, (horoughly homogenized and centriluged the su-
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permnatan! {luid were coliected and frozen untl uscd (Grove and Randall, 1955).

Experiment (2):

A total of 60 apparently normal Oreochromis nilolicus were divided into 2 cqual groups. [ish
in group 1 were experimentally infected {I/P) with 0.2 mi ol 24 hr old broth culture of P'scudomo-
nas fluoreseenec which contain 2x104 e.f.u. by count . Twenty four hours post inoculation lish
were Injected intra peritoneal with a single dosc of ciprofloxacin 20 mg. kg b, wt. The 2nd

group was Intra peritoneal injected with eiprofloxacin at the samne dosc.

Blood sainples were collected according to the method described by {(Lucky 1977) from fish in
{he 1st group linfected and treated) and the 2nd group {non-infected and trcated) at the 15, 30

minutes, 1, 2. 4, 6, 8, 12 and 24 hours post drug administration.

Assay of samples : Serum and lissue samples were assaycd by micrablological method using
Bacillus subtills as standard organlsm {oblained from Animal Health Research Institute, Dokki,
Egypt) according to Arret et al. (1971). The pharmacokinetic data was calculated according to
the method described by (Baggot 1978).

RESULTS
1-The in-vitro sensitivity of tested bacteria to the used antibiotics:

Five bacterial Isolates were screened for susceptibility to somme anlbiotics | Table 1) (Al (ested
isolates showced susceplibility to Oxtetracycline, Danofloxacin, Oxolinic acid, Nitrofurantine .,
Nalldixie acid, Amoxcyllin, Gentamicine, Cclazone and Clprolloxacin while they resistant to
amplcllin, orbenin and tetracycline, Also all tesied isolates were resisltant to oxolinfe acid excepl
Ahydrophila. & P.anglllsepticum. Whilc all testcd isolates were scnsitive to Danolloxacing
[elazone, Ciprolloxacin & Gentamycin. All tested pscudomonas specics were reslstant (o Oxyte-
tracyclin. P. fluorescence, A, hydrophila & E.coll were scnsitive to Nitroluantine. Only P. (luorcs-
cence was scnsitive to Amoxcyclline. All isolates were resistant to Nalidixic acld except A. hydro-

phila .

2- Efficacy of ciprofloxacin in treatment of bacterial infection in Greochromis niloti-
cus:

Pseudomonas infected fish showed signs of hcamorrage in body surface with lose of scales 24
hrs post Inoculation . In  non treated sub groups (1,3 and 5), filsh showed areas of hemorrhage

on body surlace and at base of fins, opercula and genital opening, intestinal prolapse, exoplithal-
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mia and supceriicial uleer Fig. (1). PM examination of suly groups 1, 3 and 5 fish  showed conges-
fion of Internal vrgans. patches ol necrosis in liver, congestion of blood vessels of mesenlery with
accurnulation ol asitic fluid In the body eavitly. The moralily rates in infeeted non lrealed sub-
groups were 60%. 50% & 50% in P. flnorescence . Pacroginosa and . angillsepticum respec-
tively. While [ish in sub groups ( 2,4& 6) whicli trealed with Ciprolloxacin at dosc of 20 mg/kg
body weiglit  once daily for three successive days showed remarkable deercase In manilested
elinical sipns and decline of mortality which recach 10,10 & 0% respeclively alter end ol freal-

ment . Soimnc (reated lish suffered from tail crosion with lose of some scales.

In case ol sub group 7 which Infected with Acromonas Liydrophila, fish showed areas ol hen-
orrhage on body surface and [ins .In addition to abdowminal distension, erosion of skin with su-
perficial ulccrs with an average ol 16 % mortality rale 24 hours post inoculation among inlectled
group Fig (2]. The manifested clinieal signs progressed greatly and rapidly among menibers ol
non-ireated lish sub group 7. Complete nccrosis of lins and tall, abdominal distension with skin
erosion, lesions were progressed {o scver hemorrhagic signs with reddish yellow dropsical exu-
dates, congested internal organs . The mortalily rate reactied 80% among non-treated subgroup.
Fish treated with Ciprolloxacin at dose ol 20 mg/kg body weight intraperitoneally (or {liree sue-
cesslve Lo Tish led to remarkable decrcase in manilested cllnical signs and mortality 1o reach
20%.

In case uf sub group 9 which inoculated with E. coli the inoculaled fish showed slight hac-
morrhage .darkening in skin Fig. (3) PM examinalion ol infected fish showed general septicemia
. The mortality rales among infected treated sub group reached 10% compared to 30% in non-

treated subgroup. Table {2} showed the mortality rales qunong inlected (realed and non-treaied
lish,

3- Pharmacokinetics and tissue residues in normal and experimentally infected 0. ni-
loticus:

Concerniny the pharmacokinetic data the results showed that Ciprofloxacin persisied in sera
ol treated fish in concentrations higher than the minimal inhibitory concentration { 0.0025-0.3
ug/ml ) [lable 3). Ciprolloxcin was rapldly absorbed wilh lall life time 0.41+40.02 and 0.61 + 0.03
hrs in normal and infected fish respectively. The climinalion hall life ( £0.5 el ) of ciprofloxacin
was 6.9+0.41 and 5.7+0.37 in normal and discased lish. Ciprofloxacin showed very rapid with-

drawal tinmic and could not be delected In [ish tissucs 120 lirs post injection .
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DISCUSSION

Iir table (1), all tested isolales showed suscepttbilily to usced the antibiolics excepl ampicllin,
orbenin an¢d tetracyellne, They were resistanl (o oxillnic acld excepl A.hydrophila. &
Panglilsepticum. All tested pseudomonas species were resislani (o oxyletracyellin. These results
agree with thal reported by Austin & Austin (1999), El Hady (2000), Ahmed & Shorelt ( 2001)
and Eman {(2004). Regavding to baclerial inoculalion, the motalily rales In infeeted non {reated
subgroups were 60% .50% & 50% in P, [luorescence & PLaeroginosa and P. angillsepticum re-
spectlvely Table [2).The obscrved results agree with thal reported by Murega et al. (1977) who
recorded that i*.angillisepticim elimiinated 14% of the total weight of [arm stock in Scotland clev-
crs , Ahmed and Shorlet (2001) who reported that §'. fluorescence, P. aeroginosa and . putida
causc 60%, 40% and 50% mortalily among O.nilolicus lish respectively, Similar results were re-
ported by Azza et al. (2002). 'The observed clinicat signs due to experimenlally infection willy
pseudomonas species sumniarized as signs of sepliccamia and this agree with Noga (1995)
JLAoki( 1999) and Azza et al .(2002) wha recorded clinleal signs due to pscudomonas spp. In-
feclion. Sulb groups 2,4 & 6 which treated with ciprofloxacin al dose ol 20mg/kg body welghi
once dally (or three successive days led to remarkable decrease In manifested clinical signs and
dectine of morialily which reach 10,10 & O % in . fluorescence, P.acroginosa and P. angillsept!-
cumn respectively, These results showed that ciprofloxacin has greal abilily o elimlnate pseudo-
monas infcetton in fish. In suh group 7 which infecied wilh Aeromonas hydrophila, fish showed
areas of hemorrhage on body surface and fins, abdominal distension with skin eroslon. The
mortality rlc reached 80% among non-lreated subgroup. Similar resnlts were recorded by
(Ingles 1993, Stoskpf 1993, Noga 1995 and Aoki 1999). Fish treated with clprofloxacin
showed remarkable decrease in manilesled clinical signs and drop of mortalily to 20% .hls
prove sensitivity of A, hydrophila to Ciprofloxacin. In sub group 9 which lnoculaled with E. coll
there Is a litlly inlormations about the pathogenieity of IL. ecoli among lish, infeeted [ish showed
slight haemaryhage and darkening in skin. The mortalily rates was 30% among non-lreated lish,

The same results were reported by El-Hady (2000).

The presislance of Ciprofloxacin in scra of treated lish in concentralion Lilgher than the min-
mal Lihiliitory coticenlration (0.0025-0.3 ug/mi } was uyree with Barnes et al., (1990), Martin-
sen et al. (1991}, and Martinsen et al , { 1992). The same results were reported also by Suma-
no et al.[ 2001 ), in poullty and Gvando et al. (1999 ) in chickens. The absorption hall lilc
timc of Clprofloxei {0.41+0.02 and 0.61 £ 0.03 lirs) in normal and infected fish was longer than
those vepoled by Bowser et al. (1992) in rainbow trout {ollowing injection of enrofloxacin (G-7
min}. The oliminalion half life { 10.5 ¢l } of ciprofloxacin was 6.940.41 and 5.740.37 in normal

and discased fish may be due to high penclration power of the drug within the diseascd lissues
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Pennington et al. 1975 The high distribution rate and volume of distribution were suppuried by
high tissue concentration ( liver, kidney and muscles). These resulls were also recorded for sara-
floxacin in Atlantic salimon by Martinsen et al., 1993 and Martinsen et al. 1994, These re-
sults were associaled with relative shorter eliminalion hali—life and shovter withdrawat time than
other anlibacterial where it was 6 days for sarafloxacin in Atlanlic salnion Martainsen et al,
1994, These resulls are promising for ciprofloxacin toword its eltective nsage i treatment of fish
bacterial inlection.

Table (1) : Scnsilivity of (csted bacteria to the used anlibiotics.

E.coli | P.angill. | P.fluro. | Paerg. | A.hy. [ S R |

Oxvy'léhlr‘ac‘:ycl‘i‘h-é— oT 30 | 10mm | 15mm | 15mm | 15mm | [0mm | 49 > 14

L'D“anoﬂmcocin DEX |5 25Smm | 30mm | 3mm 19mm | 35mm | <21 > m
Ampicillin AMP |10 |0 0 0 0 <14 =>[1
Oxolinic acid OA 2 0 13mm |0 0 3lmm | <(2  >§

—';l‘elracycline TE 30 |0 15mm 14mm | Ilmm | 10mm | <19 > 14
Orbenin 0S 5 0 0 0 0 0 <14 >14
Nitrofurantine | F 300 | 32mm | 13mm | 25mm | 1Zmm | 38mm 47 >17

Nalidixic acid NA 30 | 10mm | 15mm 11mm 11mm 40mm | 49 > 13

Amoxcycllin AML |10 | 10mm |0 18mm | O [0mm | 18 >14

Gentamicin CN 10 | 20mm | 15mm 15mm l4mm | 20mm | 5 >12

Cefazonc CFP 75 | 40mm | 25mm 30mm 20mm | 40mm | <20 >14

Cipréﬂoxacin CIPJS L.Mmm 36mm | 34mm | 32mm | SOmm | 21 >15

P.aerg. = P.aeroginosa S = sensitive R resistance

P.angill = P.angilliscptica A.hy = A hydrophila
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Table (2) : Mortality rates among infected and treated O. nifaticus with ciprolloxacin  and

infected non treated Q. niloticus with some bacterial pathogens.

~ pathogen 24 hrs.p.i. wa Sub/g. No.of.lish Mortality rate -
pathog
24hr | 96hr | 2w. | %
P tiwoscence | 4/25 | 16% 1 ] Infnon.T | 10 | 3/10 | 5/10 | 6/10 | 60
mortality 2 Inf. T. 10 | 110 10
I N . .
P, acroginasa 3/25 129 2 !— 3 Inf.non.T‘l 10 2/10 3410 | 5/10 50
mortality F“ 4 Inf. T, 10 [ 1o 10
"P.angilhisepticum | 5/25 20% 3 5 | IsfnonT | 10 | 216 | 3/10 | 5/10 | SO
morttality 6 Inf, T. 10 | 1710 10
" Ahydrophila | 4725 | 6 | 4 7 InfnonT | 10 | 3/10 | 5/10 | 8/10 | 80
el I P e et Mt Bt O
morlality 8 meT. | 10 | /10 110 | 20
" Tocoli 025 0% 5 9 InfnonT | 10 4 1710 | 310 | 30 |
mortality rﬂlo Inf. T. TR 110 | 10 |
“Sterialsailn | 028 | mortality TG | B B 10 0
_ A .

p.i.= pust inoculation Inf.T. = infected treated

Inl, Non.T. = mlected non treated g.= group Sub/g. =subgroup
Table (3) : Ciproflloxacine concentrations (ug / ml) in sera of O. niloticus following

intra peritoneal injection of 20mg/kg.body weight.

- — T " d__‘—_‘—l]* o j
Sampling time Non infected infected
____ 0.25h 0.87 + 0.03 | 06i£002
0.5h 1.61 + 0,07 1.54 % 0.06
1 2.14 £ 0.03 1.9 +0.02
C 2h 2.45 +0.08 2121003
_— __— __34] | 2012004 1834005
o 1.7+ 0.02 | 1.4 £0.03
8h 1.31 £0.06  112£0.06
L:_“ﬁﬁ;: 0.90 % 0.02 072002 B
24h N.D. N.D.
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Table (4) : Pharmacokinctic parameters for ciprofloxcine {ollowing intra peritconeal
injection in a single dose of 20 mg/kg.b.wt. in normal and infected O.
niloticus with Psendomonas fluorescens

Parameters ( Unit Non infected Exp .erimcntally
- _ infected
A pg/ ml 3.01£0.04 3.7 + 0.05
o B W' 1.69 £ 0.02 1.13+£0.06 |
Lo.s ab) h 0.41 +0.02 0.61 +0.03
B g / ml 3.01 +0.04 2.7+ 0.06
L . | .
] h-1 3.01 +0.04 0.12£0.01 |
losay | h 1 69+041 5.7+0.37
C 1ar cale ng/ mi 2.77 £ 3.01 2.09 + 0.01
T maxcaole | h 1.77 £0.02 2.2+ 0.01 -{
" Interval between . '
h 41.05+£3.62 33.554:2.63
L doscs

Table (5) : Tissue concentration (pg/ gm) of eiprofloxacin in normal and infceted O.
niloticus with Pseudomonas flurosccne after intraperitoneal injection ol
20 mg./ke/b./ wit.

Mansoura, Vet. Med. J.

[ “Time after Liver Kidney - Muscle ]
administration
of the last dose | Normal Infected Normal Infected Normal Infected
{days)
1 1.1+£0.03 | 1.3:0.04 | 1.41£0.04 | 1.71x£0.02 | 094001 | 1.31£0.02
2 [0.91£0.04 [ 1.1202 | 1.01%0.03 | 0.3120.02 0.63&0.02] o.mio.oﬂ
3 0.76£0.01 | 0.82+0.31 | 0.83+0.06 | 0.93£0.02 Wlio.ozj 0.69+0.03
4 0.5140.01 | 0-0120:41 1 0.6120.04 ) 4 53,4 05 | 0.41+0.02 | 0.53+0.02
| I R ]
5 0.31+0.02 0.41&:0.02[0.45;&0.02 0.51£0.03 | 0.21£0.02 | 0.31+0.03
(,. RV I - —— ——
t_/“J_V a J
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Flg (1) : A Oniloticus fish experinerdally inlected with Pooaeroginesa showing erosion ol {in ane
tail with seale lose I3 O0 adioticas hsle expernnentally milecied willt P oaneathiiseplica

showing crosion o) e waad tadl widhy scale foese,

Fig (2) : A Oauloticus Hish experimentally wifected with Achydeopbila showme crosion of tin and

tadl with Licamorrage ol all Body surtace.
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Fig. (3) : A.Oandoticus tish experimentally intected with 15, coli showing crosion of - Ll willy dark

skin . 5z
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Fig. (4) : Scmilogarithmic graph depecting the ime concentration course of ciprolfosacin nr nor-

1al Hsh.
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Fig. (B} : Semilogarithmic graph depecling the time concentration course ol ciprolloxacin in in-

fected lish .
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