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EVALUAXION OF FOSBAC PLUS T
(PHOSPHOMYCIN WITH TYLOSIN) FOR CONTROL OF
PASTEURELLOSIS IN DUCKLING

Ibtisam M. G. E. and Shadia A. R.

Animal Health Research Institute. Dokki. Giza {zagazly bronch)

ABSTRACT

Efftcacy of Fosbac Plus T for conirol of Pastewrella anatipestifer infection in Pelciny
duckling was ecvaluated by disc diffuston methods. Where P. anatipestifer strain were
Itghly sensitive to Uis drug. In this study Fosbac plus T was given with drinking
waler at a dose of 160 mg/lg B. wt. for three successive days in naturally infected
ducks with P. analipestifer, The drug at this dose recuced mortallty from 25% lo 5% I
Improved the adverse effect of P. anatlipestifer on haemalological parameters as
evldenced by tmprovement of hypochromic macrocylic anaemia present in infecled
birds. Also it improved the ltver functions as culdenced by the decrease (n serum levels
of SAST, SALT and serum globulin meanwhdle the albumin level was iicreased

compared with the ifected grotup.

There was improvement of the kiddney functions of infected bird (7 days post
treatment) evidenced by decreased levels of serumi creatinine | uric acid and inorganic
phosphorous with (ncreased calcium levels compared withe e infected group. The
lustopathological examination of the liver and kidneys confirmed trese resulis.. I is
concluded that fosbac plus T s an effective and safe antibacterial drug for treatiment
of Pasteurellosts in peldn ducks. Moreover, tt has no adverse cffects when glven to

nossmat ducks.

INTRODUCTION

Avian Pastecurellosis or avlan hacmorrhagic septicacila Is a contagious discasc alfecting
domesticated and wild birds. [t usually appears as a septlcaemic disease assoclaled with high
morbldity and mortallty, bul chronic conditon often occur (Calnek et al; 1991). Adverse
envlronment(a) condilion (hat included sinusids may be inillaled by poor nanagemnent,
especlally in brooding perlod of duck) often predisposc the bird to oul breaks of P, anatipestifer
mwfcctlon (Songserm ct al; 2003). Morbidity rate I1s 5 - 100% and mortalily wmay vary fcom 5% (o
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90% according to route of inoculation (Sokkar et al, 19806 and Sarver:et al; 2005).

Pasleurclla {Rlemerella) anatipestifer infcclion (s a contagious diseasc of domestic ducks.
turkeys and other birds. 1L is also known as a new duck discase, duck septicaernia, anatipestifer
syndrome. anatipestfer septicaemla and fnfectious serositls. [t occurs as an a cule or chronic
sepUcacmia characterlzed by Obrinous pericardlitis, perihepatilis, afr sacculilis. caseous
salpinglis and meninglus (Slagh et al; 1982 and Cynthia 2009).

Many clforts are done for controlling (he discasc through medicalion and vaccinatlon so
conlinuous research for new drugs (or controfling the discase (§ nccessacy. "Fosbac Plus ' is a
broad spectrum anUbiolic comblination. that is used for the control and trcatment ol infectious

bactertal discase of the digestive, respiratory and urfnary syslem.

The atm of this work Is lo study the cflecacy of Fosbac plus ‘' in (rcatment ol duck
Pasteurcllosis and (o demoastrale Its clfect on some hacmatologica) and biochemical paramelers
.Also Lo study the hislopalbologleal changes in (he liver and kidney of the sacyificed ducks.

MATERIALS 8& METHODS

The present study was carried out on a duck fami i Minet El - Kamht city. Sharlia
Govermnorale. The farm consists of two compartments cach conlalning one thousand white
pekiny ducks. The ducks were maintaied on commercial well balanced ralon ang vitaming

were added Lo rallon and waler adillbitum.

During roulne obscivation of the farm. 250 ducks suddcaly dfed from onc of fhem, post
morlem  examination rvevealed congeslon in all parcnchymalous organs and IntesUne,
hacimorrhage In (he abdamnen. Phi headed necrotle foel on tie liver and spleci was observed.

Clinlcal obscrvalon of the rest of ducks In the same farm revealed general signs of Ilness.
watery whillsh diarrhea, lamcness, and Incrcased resplratory rate. Ten affected ducls were
saurificed Lo examline lesjons in the Internal organ and blood films were prepared fromi each case
and stalned with Gram siain to confirm dlagnosis. Microscopic exanination revcaled gram
negative bipolar organisms. The organlsms were Isolaled (rom heart blood. liver and spleen of
freshly dead and diseased ducks on difTerent medla.

Mcdla: Nulrlent agar, MacConkey agar, blood agar. uyptosc phosphate beolh (oxold), yeast.
protease. cysune agar and peptone water. The different medla were prepared according to the
niethod of (Crulcksharek ct al; 1976).

Baclerlological examination was perfonncd and identificatlon of P. analipestlfer was donc
(Ericg and Holt; 1984).
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Drug: Fosbac Plus T (which ts a combination of FosFomycin at 20% and Tylosin at 5%.
froctose 1.6 Diphosphale 15%, magneslum sulphate 10%, sodlum chlorlde 32%) supplied In
bottle containing 100, 250, 500. 1000 g In the form powder. produced by Bedson.. (Argentinal.
imported by PharmaChem Intemational (Egypt).

In Vitro studies: e isolaled Pastcurella antipestifer straln were tested for Uhelr sensitlvity to

Fosbac plus T wilh other anthnicroblal agent by Disc diffuslon method (Cruickshank et al;
1975).

Commcreial sensitivity discs:

The discs were Enrofloxacin (10 ug) (DIfco). Genlamycln (5 ug) loxold. Basing stoke. England),
CelUolur Sodlum {30 ug) {Upjohn). Spiramycin (120 ug (Blo miericux france). Colistn. (30 ug)
(oxold) and Streptomnycin (5 ug) oxoid.

Experimental Design: Onc lhundred. 20 days okl white pekin ducks (80 were naturally
infected and 20 were chnically heatthy) were used $n (his sludy. The cighty Infecled ducks were
oblaincd from the discased compartment, and divided into (wo cqual groups cach of 40 ducks:
Croup 1 s (nfecled none trealed. group 2 is tufecled and treated with Fosbac plus T at daily
dosc 160 mg/kg B. wt (or Lheee consceulive days. Othiers twenty docls from (he second
compartment apparently heallhy and bacteriologleal free were divided Into (wo equal groups (3
& 4). Group 3 was kept as control none Infccled none Leated. Group 4 was given Fosbac plus T
at the samce in¢ntoned dosc and for (he samc duraton. Ducks of all groups were obscrved daily
for clinical signs and mortalitles. Dead ducks were cxamined 1o obscrve post morlent Icslons.
‘1wo blood saunples were collecled from ten birds in cach group. The flrst sample was collecled
on sodium EDTA for hacmalological studics (Jain, 1986). Thc sccond vlood sawmplec was
oblained and the scrum was separated (oc dctermination of some blochemical parameters:-
Aspariatc aminotranslerase (AST) and Alaninc amino (ransferase (ALT) were deternined
according to Reitman and Frankels, (1957), tota) proteins and albumin (Doumas and Biggs
(1872), serum creatinlne (Barlels. 1971). serum ucdc actd (Sanders and Pasman, 1980). serum
calclum (Gladler and Xlog 1972) and Inorganic phosphorous (Golden berg 1966) were
estdmated. Samples {rom llver and kidneys of dead or sacrlflced ducks werc fixed in 10%
formaline solulion & stained with H & E for histopathologlcal examination (Stevens, 1990).

Retsoladon of Pasteurella. anatipesufer from sacrificed ducks was donc (Krieg and Hotlt;
1984).

The data obtalned were statlsUcally analyzed according to Armitage and Berry (1990).
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RESULTS
Baclerlological examtnation of the discascd ducks revealed the prescnce of P. anatipestlicr.
The mean Zones of (nhibltlon for Fosbac plus T against P. anatipestifcr are shown In table (1).

The observed clinleal signs were disappeared relatively under the therapeutie effect of Fosbac
plus T. Mortallly rate In naturally Infected ducks with P. anatipestifer was 25%. Fosbac plus T

recduced mortality to 5% (1able 2).

The Infected ducks with P. analpestifer showed a slgnilcant deercasc (P<0.001) in RBCs
count, Hb concentratlon and PCV, while MCV incrcascd signilicanty (P<0.C1) comparcd with (he
control group (Table 3}.

Onc and scven days posl mcdication the infecled ducks revealed a sigaificant increase in
RBcs count, Hb concenlration and PCV (P<0.05) whercas MCV was decrcascd signiflcanlly (Pg
0.05) comparcd with the infected control {Table 3). At Lhe same time medicalion of the nonnal
ducks wilh Fosbac plus T. showed no significant diffexence in all examincd hacmalological

paramcters compared to the control ones (table 3).

The infceled ducks revealed a significant fnercasc it SAST, SALT: crcatinine, uvric acld and
scrum globulin (P<0.001). Inaorganic phosphorous was increased slgalcantly (P<0.05). Calelum
Jevel and albumin were deereased significantly (Ps 0.01) coinparcd with the conbrol group (Tabte
4). Thesc results were confirmied by histopathologlcal examlnaton of affccted ducks. The liver of
alfecled ducks showed numecerous Inflammatory cells mainly lymphocyles and helerophils in the
portal tracts wilh perlportal hydroplc degencratlon and nccrosls aof some hepatte cells (Fig 1). The
kldneys of allected ducks showed hyper-cellularlly of the glomerult with Nibroblastic prollferatlon
In the Interstitlal Ussucs (Fig 2). Also Kldney of affected ducks showead local arca of flbroblast
and jew round cclls replaced the degenerated and destructed renal tubules. (Fig 3). In addlition
to the kidneys shiowed cloudy swelllng of some renat (ubules and oedema of bowman's capsules
with diladon of somc renal lubules (Fig 4) olher cascs rcvealed coagulalive necrosls and
eplthellal & hyaline casts could be secn (nside tumen of soie collecting tubules.

Onc and seven days post medication the Infected ducks denoted a significant decreasc in the
levels of sAST. sALT. crcatinine, urle actd. globulin and (norganic phosphorous (P<0.001) but
slbumin and calclum levels were increased slgnificantly especially at 7th days post nicdication,
colmpared with the infceted group (Table 4 & 5). Fasbac plus T improves liver and kidneys as
scen histopathiologlcally. The liver of trealed ducks showed vacuolar dcgeneration of some
hepatic cells (Flg 5). The Iddney of treated duck showed vacuolar and hydroplc degencration of
some renal tubules (Fig 6].
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Onc and seven days post incdlcation of normal ducks showed no signiNcant difference of all
cxamined biochenilcal parameters compared with the control group (Tab 4 & 5).

DISCUSSION

Fosbac plus T Isa broad specbhrum Bioencrgizing anGblolUc complex thal §s used for ihe
control and trcalinent of bacterial discase of the digestive, vespiratory and vrlnary syslems in
poultry. anlnwls and fish. It s effectve agamsl Gram negallve, Graun posliive. ucrobic or
anacroble organism and Mycoplasma spp. organisiis.

(N vilro susceptibllity of Isolated P. anatipestifer Lo Fosbac plus 1° and slx others comnonly
uscd antimleroblals was deternnhned. Our resulls Indicaled hat, the tsolated P. anatipeslifer is
highly sensiltive to Fosbac plus ‘I. These results were In agreenient with Lion ct al. (1986) who
reported that Fosfomycly is acuve aguinst . Multoslda Rachac & Viadik (1987) and
Pathanasphon ct al; (1994) slatcd that all stralus of P. anatipestifer were sensiive Lo tyloshy,

In this sludy natura) infecon of ducks wilh P. anallpesifer led to deatlhh 25% of birds.
Different morlalily rates were recorded by Samli ¢t al, (1995) Hanan, (1998) and Sarver ct al
(2005). The varlallons of mortalltles were related lo roule of infection. Infcclive dose.
predisposing faclor and specices. Thic usc of Fosbac plus ' in trcalinent of infected ducks reduced
mortalily rate lo 5% this may be due to the drug conlain fructosc 1.6 diphosphale thal assists in
obtainlng a qulcker and more clfective transport of the antblolic molecule to the interior of the
bacteria. The anllblotic gatns acecss into the celi as soon as the baclerla feed on the fructose 1.6
diphosphate. Bacterla absorp very high Jevels of Fosfoyeln through aetive transport wid (his
causes the destruetion of the bacleral ¢ctl wall. On the same ground simflar improvement In
genecral condlton and mortalily rale causcd by Pastcurella spp. were recorded afler treatient
(Aslan ct al, 2002).

IHacmalologlcal examinauon of e Infeceled ducks revealed hiypocliromic macrocylic anacmla.
where Hb concentratlon. ROCs count and PCV «lecrcased slgnlicantly (P<0.001) whercas MCVY
increased significantly (P<0.01). the oblained results may be due to hemorrhagic cffcet of the
nlcroorgani(sm or ils endotoxin as scen histopathologically (in liver and kidney tssues and this
n turn lcd Lo active crythroplosts which lcd to retlculocylosls. These results agree wilh that
reported by. Randa (1996) in chickens, Ahlam & Ibtisam (1998) jrn chickens and Rasha
(2002) In rabbits.

In this study treatment the infceted ducks with Fosbac plus T Improved (he hacmatological
pleture of the LIrd, where RGCs counts, Hby concentralion and PCV fncrecased signiNcantly
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compared with the lufected group. This may be duc to the drugts sinall molccular size make il

very powerfu) and quick in penclration to all Ussucs and ensurcs Ml contact with Infecling

microorganisms with rapld action agalnst tiem.

Simflar tmprovement were obscrved by usc of Tihmicostn in trealment the Infecled ewes with
P.nullocida [(Khodary and Abdalla, 2001).

At the samc Ume there was no signiflcant differences in all examincd hacmatologleal
parameters one and scven days post medicatton (he normal ducks comparcd with (he control
group. Which js hdicaling no harmful cffect of the drug on hacmalological parameters of the

ducks.

Biochemicat examlnalion of serum of tnfected ducks tn this siudy revealed a significant
Increase In sAST & sALT. This may be Juce Lo degencrative changes, necrosis and hacroorrhage
Induced by the bacleria or Its endotloxin wilh Ilberation of these ¢nzymes from damaged Hlver ccil
(nto scrum. as secn histopatbologlcally. Stmilar resulls obtaincd by Amaoy (1997) in chicken
and ducks. Amina ct al (1997) in rabblts. khodary & Rizk (2000) in Calves and Rasha (2002)
{n rabbits.

The Insignifcant change (n total protelns In infected ducks In (his study in spile of
hypoalbuminemia (which occuired due to liver and lddney damage) (hat can be cxplalned by
compensatory hyperglobullnemla, which could be assaciated with bacterial septcaemia.

The recorded hiypoalbuminacimia in Uis sludy may be aliributed to Uhe destructive cffeel of
baclerta and s (oxins on e liver cells which 1s the maln sources of albumlo. Similar
dlscussion was mcnuoncd by Mcpherson (1984). The hypecglobloacmia in Infected ducks
tndicaled tmmune defense of birds in resplratory infccUon. These resulls agree with Lhat
oblalncd by Rhoads and Rimier (1991) in poullry, Nasser and El - Sayced (1997) in caltle and
Rasha (2002).

Trcatiment e gnfecled ducks with Fosbac plus T clicited fmprovement of liver [unction
espectally at 7th day post medicalion, where sAST & sALT and scrum globulin were decreased
significantly. Meanwhile the atbwinin level was increased significantly compared with the
Infccted non trealed group. This may be duc to decrcase liver cell damage, which was
demonstrated histopathologically wherc It showed anly slighit vacualar degencratfon.

Simllar resuits obtained by Kohan et al (1974) who found Improvement in the condition of
the llver afler trecatment of birds. Which may be altributed lo the bacterleidal effecl of the drug
which inhibit the formatlon of bacterial cell wall.

The aflfected ducks with P. anatpestilier showed a significant incrcase tn scrum level of
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creatinine (Pg0.001). uric acid and (norganic phosphaoraus (P<0.05) whereas serum calclur was
decreased significantly (P<0.001} compared with the control group. These changes may be
attjbuted to the renal damage induced by microorganism or Ils endotoxin, as seen
histopathologically where kidneys showed focal hemorrhage partcalary in the renal cortex with
focal coagulative necrosis. Our finding arc agreement with Miller et al; (1991) jn sheep, Amany,
(1997) in chickens ducks and Rasha {2002) In rabbits.

The hypocalcaemla in the infected ducks may be altrlbuted to decreased calclum
reabsorption from damaged rena) tubules (Coles, 1986). On the same Ume the hyper-
phosphataemla in this investigation is always assoclated with hypocalcaemla and rena) damage
as the metabolism of calcfum and phosphorous was closely related to each others (Coles, 1986
& Harriosn and Harrison 1986).

Treatment the Infected ducks with Fosbac plus T elicited an finprovement {o the kidney
funculons especially at 7D day post medicalion where serum creatinine, uric acid and inorganle
phosphorous were decreased significantly but calcfuin level was Jncreased significantly
compared to the Infected group. These results were conflrmed histopathologically where the
kidney showed milld cloudy swelling of some renal tubules attributed to the decreased damage in
renal tissues (Fig 5).

There was no significant dliffercnce in all examined biochemical parameters one and seven

days post medication the normal ducks compared with the control group.

It could be concluded that Fosbac plus T is safe and cffective drug for treatment of duck
Pasteurellosis and [t has no adverse cffect on normal pekin duckling when glven at a dose of 160
mg /Kg B. wt.

Acknowledgement: Special thanks to prof Anesa M. Hanafy and prof. Yosif Abdel-Gleet from
pathology and microblology departments, Faculty ol Vet. Medicine Zagazlg Unlversity for thelr
great help.
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Table (I'): In vilro susceplibility of P anatipestifer strains to dillerent antimicrobial

agents.

Antimicrobial agents Disc potency Zonc of inhibition
Fosbac Fos S0 26 =3
Cnrofloxacin En 10 23 %2
Genlamycin GS 21 %25
Cefliofur sodium Cef 30 e 18
Spiramycin Sp 120 18 £1.6
Eolis(in Cl 30 15 +1.2
Streplomycin S S 17 L 1.6 -

e

Table (2): EMcect of Fosbac Plus T (160 mg/kg L. w() afier ils oral adniinistration in

drinking water on moriality rates of naturally infected ducks wilh

Pastcurellosis.
T Groups No. of bird used | No. bird dead | Movtality %
Infecled nonc (reated (G 1) 40 10 25 o
Infected & treated (G2) 40 2 5
None in(c;’,lcd nonc trealed (G3) 10 - -
Healthy & treatcd (G4) 10 - ~
— ey s
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Table (3): Effect of orally given Fosbac plus T(160mg/ kg B.wt) in drinking water (M+S.E.) in normal and paturally

infected Ducks with P.anatieestifer.ou some haematological parameters.
e — . . _ ]
Parameters One — day post medication Seven days post medication
6. ! Hb PCV MCV RBCS x Hb PCV MCV
1 a
RBES x 1001 b ovat % cu 10%l grm/di % cu®
e e —
Infected none treated *xx e e *w e e ux *kw
(G1) 2285015 7.86+0.13 26.01.) 114.6412.44 2.62+0.13 8.5+0.35 28.6+1.3 109.2921.18
Infected and treated o * * s *
(G2) 2.78:0.22 9.020.44 19.411.8 106352238 | 3042000 10.50+0.5 36032165 | 119625411
Control group noue '
infected none 3.7920 99 11.85.25 39.820.66 105.18£1.02 3.3a£0.12 12.0+.35 40.6:0.82 1218519
treated(G3) .
None infected and 3.4820.09 10.940.33 3452009 £10.3522.99 3.06£0.19 1156+0.5 | 3053216 | 12983223
treated(G4) |
——— 1 T ——— —

Table (4): Effect of orally given Fosbac plus T (160mg/ kg B.wt) in drinking water on some biochemical parameters
(M = S.E) in normal and naturally infected Ducks with P.anatipestifer.

Pacameters | One day post medication I
(norgamic .
AST ALT TP .
il wml envdl Alburmin gmedl Globulin grvd! Calerem masil phc-sphroncto;si Crcatmine mgidl Un:*“a;:;
Group ] ¥
qrf — T ———— e —— | e —
p
Infecred nope bl LR %] :
2.2:0.11 e fald ok o red | 8242089
2.4 eTs
treated(G1) 33.022.46 25.640.93 1.820.15 242018 7.020.35 122651066 || 176205
; - L
lafected freated
48 611, " 2.5+0.07 =0, 220X *
G §6x1.36 20,4093 5400 21:0.16 2420 S $20.08 10.520.33 | 1620.07 ! 6.920.41
Control group nonc .- )
infected none 3245116 13.52x1.05 40033 2082023 1.32:0.035 11.1320.41 i S.0x0.45 0 9:0.07 5520018
treated{C))
N infi - - N
°:‘:ﬂ’;;;;g‘j;"" 30.8:0 §6 17.020.89 47202 2932006 1.7620.22 10.050.7 £.8+0.26 1.08x0.1 i 6.1z0.1%
e —

= Significantly at P £ 0.08  «« Significantly at P < 0.001 «»«Significantly at P $0.001
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Table (5): Effect of orally given Fosbac plus T (160mg/ kg B.wt) in drinking water on some biochemical parameters

Parameters

(M 1 S.E) in normal and naturally infected Ducks with P.auatigestifer.
Seven days post medication

» Significantly at P £ 0.05

»« Significantly at P £ 0.001

«+» Significantly at P <0.001

]
AST ALT T.P Albumia | Globullz | Calchim | p;E:;:E:]::us Creatinine | Uric acid
Group w/ml wml gm/dl gm/dl gm/dl mg/dl mg/d) mg/d) mg/d]
The infected none & L& 4.4+0.2 * % w R ® i x L X L * i
treated (G1) ! 63.022.09 271,14 [.5+11 2.9+0.08 65.18:0.3% 13.120.41 1.8£0.25 5.68x0.3
[ Rk e 342001 X CEE] Arm e E) R
Infected treated (G2) 40418 1751.14 2.25£0.13 205201 | 9.52¢0.3s 0.9+0.58 1120.1] | 60420.16
Control group none
infected none 356%1.7 14.0£0.7 40023 2.5+007 1.58 =.25 10.5£05 §8+039 1.01£0.11 594 +027
treated(G3
Noae infected and 34650927 | 16201.14 3.8:0.22 2442002 | 1.3620.15 11.1z0.6 7.66x0.44 0.81x0.04 5.4£0.20
treated (G4)
E— A S———
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Fig (1) Liver of a(fected duck showing inflammatory cells nalnly lymphocyles and heterophils
with few fibroblast cells in the portal tract with periportal hydroplc degeneration and
necrosls of some hepatle cells (H.&E. X1200).

Fig (2) Kidney of aflected duck showing hypercellularity of the glomerull with mild fibroblastc
proliferation in the Interstitial lissues (H.&E X 1200).

Fig (3) Kidney of affected ducks showing focal area of lbroblast and few round cells replaced the
degenerated and destructed reral tubules (H. & E. x 1200).

Fig (4) Kidney ol affected ducks showing cloudy swelling of renal tubules and oedema of
bowmans, capsules with dilation of some renal tubules (H. & E. x 120).

Mansoura, Vef, Med. J. Vol. VII, No. 2, 2005



Ibtisam M. G. E. and Shadia 4. R. - 80

i~ A\.ﬁ; ' QL™

o "-” .,S'. 2 éh‘."w“‘{” "
%" ~~,\-' Y, W"l
\w I\. ¢ ‘:-:' ‘. ""@‘]r' ¢

o g g e
) {;‘7 ~g/

A el faf‘_._‘

, , ‘@_ﬁ?‘% e

. 3 " 3 i.

Fig (5) Liver of treated ducks showing vacuolar degeneraton of hepatc cell (H.&E.x. 1200).

Fig (6) IUdney of trealed ducks showing vacueclar and hydroplc degeneration of some renal
tubules [H. & E. x ., 300).
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