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Study on The effectiveness of florfenicol in the treatment of coli-septicaemia infection in
Muscovy duckling.

Abdalla, O. E.; Hamouda, A. M. A. and El Oksha, S. M.
Animal Health Research Institute, Zagazig - Egypt.
ABSTRACT
The activity of florfenicol In—vitro against freshly clinical isolate of E. Coli (0.78) was tested.
Antibiogram study revealed that florfenicol, enrofloxacin and gentamycin were the most effective

antibacterials against E.coli  isolated from naturally infected ducklings, the minimal inhibitory
concentrations MICs of florfenicol against tested E. coli was 0.125 ug/mil.

In-vive florfenicol was highly cffective agamnst naturally infected ten — day old Muscvy duckling
with colisepticaemia when given at a dose level of 30 mg / kg. b. wt (therapeutic dose) and 60 mg /kg.
b.owt. (double therapeutic dose) for three successive days in drinking water compared to infected non
treated ducklings. The drug at a dose level of 13 mg / kg. b, wi(half therapeutic dose) reduce mortality
from 33% (infected, non treated group) to 5% whereas the therapcutic and double therapeutic doses
produced no mortalities . Also infected treated duckling showed significant increase in body gain, feed
consumption and feed conversion rate. The study revealed that the drug at 30 mg / kg.b. wt had no
adverse elfcct on erythrocytic count, hacmoglobin and packed celi velum and some liver and kidney
functions tesis of infected ducklings. The forementioned haematological and biechemical parameters
were disturbed 1n infected ducklings treated with 60 mg/kg. b. wt. and returned to its normal condition
oie week post medication. Histopathological changes in infected and treated ducklings were
demonstrated.
florfenicol. Also the structural modifications in
the design of florfenicol have given it distinct
advantages relating to safety and efficacy over
thiamphenicol and chloramphenicol (35, 7, 8).

Florfenicol, like  thiamphenicol  has
sulfomethyl group instead of the nitro group of
the chloramphenicol aromatic ring that has
been associated with chloramphenicol induced
non dose related frreversible aplastic anemia in
humans (%). Hence, since August 1994 its use
in food producing animals was banned in the
European union (I0). Florfenicol has been
introduced into the veterinary medicine to

INTRODUCTION

Colisepticaemia is one of the most serious
bacterial diseases of duckling result in severe
economic losses. The disecase is caused by [
coli infection. infection of young birds with & .
coli evokes a high mortality start in 2 — 3 days
post-exposure (7). Chloramphenicol is an oid
commonly used drug to control disease out
breaks nevertheless, resistance to  this
antimicrobial agent has been recorded (2,3). In
addition, this antimicrobial has texic effect (4).
Therelore continuous research had led w
developnient of new generation with a high

efficacy and low toxicity as thiamphenicol or
florfenicol, these drugs are similar in structure
with substitution of fluorine atom in the site of
hydroxyl group of chloramphenical in case of
florfenicol. They act by mhibition of bacterial
protein synthesis, binding to 50s ribosomal
subunits of susceptible bacteria (3,6). Bacterial

resistance  to  both chloramphienicol and
thiamphenicol is due to the presence of
chloramphenicol — acetyltransferase  (CAT).
Several bacleriai  strains  that are highly
resistance  to both  chloramphenicol  and
thiamphenicol are  highly sensiive 1o

replace chloramphenicol (11).

The aim of this study was planned to
evaluate the therapeutic efficacy of florfenicol
for the treatment of natural infection of E. coli
in Muscofy duckling besides In-vitro activity
of the drugs on the isolated E. coli compared
with other commonly used antimicrobials.

MATERIAL AND METHODS
Drugs

Florfenicol (Florecol)® is an oral 10%
solution From Pharmaswede — Egypt 10" of
Ramadan city.
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Bactertal slrain

E.coli Strain (Q.73} was isolated and
identified biochemically and Serologically
according to (12) from duck farms infected
with colisepticaemia in Diarb Nigm c¢ity
sharkia Govemorate.

Commercial sensitivity discs

These discs were florfenicol (FFC 30ug),
Enrofloxacin (En, 5ug), Gentamycin (Gn, 10
ug). Tetracyeline (T, 30ug) Doxycychne (De,
30 ug) combination of suifamethoxazol and

trimethoprim {(8XT, 25ug) and
chloramphenicol  (C, 30 ug).
Media

MacConkey agar, MacConkey broth,

Mueller Hinton agar and nutrient broth (oxoid
LTD, England) were used for determination of
n vitro activity of florfenicol.

In vitro study

The isolated strain of E.coll was tested
for its sensitivity to different antimicrobial
agents using disc - diffusion method (73). The
{MICs) of florfenicol and other antimicrobials
were determined using the scrial dilution tube
technique (14).

In vivo study

One hundred, ten day old Muscovy
ducklings from farms in sharkia Govemnorate
weighing about 150-200 gm were employed
for this study. Twintv of thcm were apparentty
clintcally healthy free from E.colt and the rest
were naturally infected with coli-septicaemia .
Water and commercial feed {five stars) were
provided ad libitum. At the age of ten days all
ducklings were grouped into five equal groups
each of twenty,

The first group was left as a control (non
infected non treated). The other four group
were naturally infected with E.coli, the second
group was left as a positive control (infected
non treated), the third groun was orally treated
with half therapeutic dese of florfenicol (15
mg / kg. b. wt) for 3 successire days, the fourth
group was orally treated with the therapeutic
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doses(30 myg / kg. b, wt) of the drug for 3
successive days while fifth group was treated
with double therapeutic dose (60 mg / kg. b.
wt) for 3 successive days.

Birds were examined daily for clinical
signs of disease and mortality . post-mortem
lesions in dead duckling were recorded and
trials for reisolation of E.coli from liver and
heart of infected groups were conducted using
MacConkey broth and agar.

Total feed consumption and body gain
were recorded before and post — treatment.

At the cnd of treatment and one week post
treatment, five ducklings from each group
were sacrificed, two blood samples were
collected, the first sample was collected on
sodium EDTA for haematological studies.
Erythrocytic count was performed using an
improved Neubauer haemocytometer and Nutt
and Herrick solution as a special diluent for
chickens blood (15). Haemogiobin estimation
was performed by the test-kit (76) The packed
cell volume (PCV) was estimated by the
microhaematocrite  capillary mecthod (17).
Mean corpuscular volume was caluclated from
the above haematological parameters. The
second blood samples were collected and the
serum was separated for evaluation of some
biochemica! parameters: Aspartate
aminotransfcrase (AST), Alanine
aminotransterase (ALT) (18) total proteins and
albumin (79}, Serum creatinine (28) were
assayed and serum uric acid were estimated
(21).

Samples from liver, kidneys, and heart
were taken [rom sacrificed birds and fixed in
10% formalin solutton and prepared for the
instopatholoyical examination (22).

The obiained data were tabulated and
satistically analysed (23},
RESULTS

Bacteriological examination of  the

¢iseased duckling revealed the presence of
icoli . The mean zones of inhibition, and
~MCs for florfenicol and other antimicrobial
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agents against isolated E. coli are shown ir
Tables | and 2.

The clinical signs of diseased ducklings
were general signs of an illness . diarrhoes.
lameness and respiratory signs icllowed b
death.

The gross lesions were
perthepatitis and air saculitis.

pericarditis.

The previous symptoms and gross lesions
were  completely  disappeared under the
influence  of  the  therapeutic sud  double
therapeutic doses of the drug. Florienicol witl:
half therapeutic dosce reduced :mortality from:
35% to 3% compared to infected non treated
ducklings Table 3.

The intected duckling showed =
significant decrease in body gain besides the
feed conversion rate (F.C.R.).when compared
with the control group. The infected and
treated duckling showed significant increase ir.
body weight gain, higher than that infectec
untreated ducklings especially on 7" day pos:
medication Table 3.The infected duckling with
E.coli showed a significant decrcase in RBe.
count. Hby concentration and PC\ compare:!
with the control group as seen in Table 4. The
results of haematological studics in infecied
and treated duckling with double therapeutic
dose on the I* day post medication showed
significant  decrease in RBCs count. He
concentration and PCV compared with contro!.
thereafier on the 7% day post medication thesc
parameters were improved toward the norma!
fevel Table 4.

Alteration of socme serum biochemical
values in in® ted duckling and infected
treaiea with different doses of florfenicol was
detected Table 5. Treatment of infected
duckling with 1florfenicol improved these
parameters toward its normal [evels after seven
day post medicaton.

Histo pathological examination

Heart; heart of infccted non  treated
auckling showed pericarditis with thickened
odematous membrane containing congested
blood capillaries, inflammatory fluid and
lvmphocytic ceils Fig 1. In the treated
duckling the inflammatory changes in the
pericardium disapaeared Fig 2.

iver: the hepatic cells of infected
duckling suffered from degenerative changes
and the hepatic tissue showed numerous
leukocytic mfiltration in the portal areas , the
hepatic sinusoides and blood vessels appeared
congested and ergorged with blood and the
wall of blood vessels was thickened Fig 3. In
case of group treated with half therapeutic
dose the degenerative changes of hepatic cells
were  slightly  ameliorated and the bloed
vessels were dinated and slightly engorged
with biood Fig 4.

Kidneys: Kicnevs of infected ducklings
showed degeneraiive changes of the tubular
epithelium with congestion of blood vessels
and inter — renal capillaries Fig 3. Duckling
treated with therapeutic dose showed slight
degeneration in ihe tubular epithelium beside
stight congestion and dilatation of blood
vessels Fig 6.

Table 1. fn—vitro susceptibility of obtained “.coli (0O78) isolated from infected duckling to
florienicol and some commonily us:d antimicrobial drugs. .

Antimicroblal agant Disc potency Standard degree of Mean zone of

UG sensitivity inhibition (m.m)
Florfenienl Fi-C 30 <18 23
Enrotloxacin N 3 <22 23
Gentamycin G0 i <15 19
Tetracvelive " 30 B < 14 17
Doxyevcline 2030 < i8 16
Chloramphenicol w30 <13 12
Sulfa and trimethoprim SNT 25 N <16 13
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Table 2. MICs of florfenicol and other eomimionly used antimicrobial drugs against isolated
E.coli {ug/ ml) :

Antimicrebial agant

M.L.C ug /ml.

Florfenicol ! 1.0
Enrofloxacin 0.06
Gentamycein 5 0.5
Tetracycline P 16.0
Doxycyeline ; 8.0
Chloramphenicol 1 16.0
Sulfa and trimethoprim 250

Table 3. Mortality rate oercent, mean body

weight grin , feed consumption and feed

conversion rate (FCR) on the 1% an: 7" day post oral medication with florfenico!
for 3 successive <davs .

1*-day post medication 7"-day post medication
. Mortality] Body | Feed |FCR| Body Feed  |FCR
Group o . . . .
e % | weight lconsumption weight  [consumption
gain(gm); ¢m‘bird gain{gm) | gm/bird
Ivcomroi. non infected, . 155 150 295 1502 §20 7
non treated
2-infected non treated 35% 80" 260 3.25 160° 450 2.81
3- Infected and treated .y ¢ . . be . R
4] ) s 7 )
with 15mg/ke b.wt 5% 120b 210 2.58 330 730 2.60
4- Infected and treated | a 2 ab
with 30me/ke b.wt - 147 345 235 330 &G0 242
3-Infected and treated a ) - ab :
- ] 8 2
with 60my/kg. b wt 146" 340 2.41] 320 780 2.43

The mean values with different letters are significantly differont with each other (P < 0.03).

Table 4. Effect of oral

administration o¢f

haematological narameters in naturs ty infected duckling with E.coli

Jarfepicol Vor 3 successive days on seme

{n=35.).

e

Group 1" day post medicaiiin 7™ day. postmediction
RECs Hb. : PCV RBCs H.b. PCV
HO"UL gm/dl 1 om/dl 0%UL gnv/dl gm/di
I-control aon infected, ‘i 3.050 051 11.0.33 ] 27.5,1.09 11,026 11.0.37 39.5,2.96
hon treated !
D.infected non treated | 2.46,0.127 18.96,091=(3:1,129" 21,0.19™ | 91,051 }33.9,1.12
3- Infected and treated f 287036 {9.98,0.327129,03171 257,016 10.1,0.66 |357.1.72
with 15mg/kg.b.owt ! N
- Infected and treated | 2.95.0.19 | 10.1,0.15 1 25.1.0.22 | 393,021 | 11.0.0.71 |239.6.2.12
with 30me/kg b wt i
5-Infected and treated | 265, 0217 19.30,042" 357, 1.217] 301,015 10.8. 0.8¢ | 397,236
vith 60mg/kg. b wt i

* Significant

at (P < 0.05).

** Significant «t P < 0.01).

*** Significant at (P < 0.01).
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Table 5. Fitect ol oral administration of florfenicol for three successive days en sowme serum bicebemiend vufues in nataradly infected duckling

with fleeli (w

")

L ——
" day post medication

il : :
7 day post medication

' . ‘ AST ‘ ALT Jotal ‘ Albumin | Utic acid ;r(‘rr:llﬂi“ninc ANl ‘ Al , Toml [AIbaming Uric JCreatinine
Crroup i . ! ) i ..
: I L L O A metdl b e o i il l jretoany giagdi avid g dl
| i i AT ' i l | TR TS
P Lol non it penf 24 ! G R b ‘ CE b | ! o
NPT * L i 1 P o .
TR + J L : “ 4
E 130 (.43 0.04 0.17 043 0.0% 0.0 0.25 0.03 0.09 0.057 0.3
—_— ——- vm —_ e RO N DR e e s e e B et v st e (R
P 2- It non teated 56 112 43 112 6.0 2.0 00 i0.21 369 ; .99 2 2.6
i 4 + 2 r - L 4 e 1.
: 2200 | oS Lo0sr | 60 IR (oo Dz Paageo b gas ey 2l gn G,
vl o b, Wi 4 = L L . - -4 4 i -1 B -
1.6U* (. 1ar* (.0 0.06% 0,19+ 031" 0.16 (0.58% 0.19 0.03 021" 0.1*
4-inf, and treated 35 8.90 30 156 3.5 |1 352 | 874 | 35 )10 2 s
R . il = ‘+ o4 | = - x +
1.7 0,42 0.16 0.1 0.16 {.gax 0.13 0.41 (0.2 0.9 0.1 0.9
e e
S- 1l and treated 44, 2.3 4.70 .25 4.0 1.9 344 5.71 3.4 1.8 33 (.86
with 60mg/lkg. bowt + i A 3 + T + + S = * 3
0.46* 0.12% 0 Q0%+ 0.06* 0.47%* 0 37%# 0.9 38 0.17 0.7 0.12 0.0
L e e vy o o s & PRI S i

FSipniiteant ot (P 0.05)

4 Sipni

Neanl at (P~ 001,

FEE Sionificant at (P = 0.001).
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Fig 1 . Heart sectinn of infected non treated duckling showing fibrinous pericarditis.
(I and I, X.300).

N,

Fig 2 . IHeart section of infected duckling treated with therapeutic dose of florfenicol
£ £ p
showing disappearance of inflammatory changes of the pericardium (11 and
b X 300).
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Fig '3". Liver section of infected non treated duckling showing hepatic cell
degeneration and congestion of blood vessels (H and E ,X 300).
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Fig 14 Liver section of infected duckling treated with halt therapeutic avse of
florfenicol showing slight hepatic cell degeneration (H and E, X 300).
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Fig 15+ Kidney section of infecled, non treated duckling showing tubular degeneration
with congestion of blood vessels (H and E, X 300).
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Fig 6, Kidney scetion of infected, duckling treated with therapeutic dose of
florfenical showing slight tubular degeneration with slight congestion of
blood vessels (M and E. X 300).
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DISCUSSION

Florfenicol, a structural analogue of
thiamphenicol, is of great value in the
treatment of infectious diseases (5). Recently it
has been reported that florfenicol showed
greater activity than chloramphenicol and
- thiamphenicol, especially against Pasteurella,
Salmonella, E.coli , and Stuphylococcis
aureus (24,8).

In the present investigation, using the
disc diffusion test, comparison of antimerobizi
activity of florfenicol (30ug) with other widely
~used antibiotics revealed more potent activity
of the drug on E. coli than other tested drugs
(Inhibition zone 33 mm), . the same resulis
were previously reported in chickens (25) and
in muscovy duckling (26). In addition, tic
MIC of the drug was determined as a value
(1.00  ug/ml) below the average of
concentration of the drug (3.2 ug/ml) in serum
of Muscovy ducks after oral dosing of 30mg
- /kg. b, wt (27).

The obtained results showed thar
florfenicol at a dose level of !5mg/kg.b.wi
reduced mortality rate from 35% {infected nun
treated) to 5% whereas the drug at 30 and
60mg/kg. b.wt completely prevented mortaliiy
in duckling infected with E.coli. This may be
attributed to pharmacodynamic characters of
florfenicol. Florfenicol has low protein binding
and reaches higher level in tissues than serum
and so it reaches clmically effective
concentrations at sites of infection (27,2&).
Our results are in agreement with (29) who
recorded the least mortality rate in ducklings
experimentally infected with E.coli  and
treated with florfenicol.

In the present study administration of
florfenicol with different doses resulted in a
significant increase in the body weight , fead
consumption and feed conversion rate on 7"
. days post treatment and the body weizht
returned to the normal level. This may ¢

attributed to the antimicrobial effect of tae
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drug which conscquently improves the
metabolic activity of the bird (30}. Cur results
are in agreement with (29) who recorded that
no difference in live weight gain was found
among the duckliing experimentally infected
with E.coli and treated with florfenicol and
the healthy non infected ducklings .

Although the drug at 2 dose level of 60
mg/kg. b. wt succeeded in preventing mortality
due to E.coli infection, however a significant
decrease of RBCs count, Hb concentration and
PCV, were recorded similar results were
reported (4} which showing occurrence of
normocytic normochromic anaemia in buffalo
after administration of florfenicel. Our results
revealed that therapeutic dose of florfenicol
displayed non significant changes in measured
haematological parameters previously cited
report (31). The results of haematological
study in the infected group revealed
macrocytic anaemia as that RBCs counts and
Hb concentratior. and PCV. were decreased
significantly. This may be due to
haemorrhagic effect of £.coli or its endotoxin
which cause intravascular destruction of
erythrocytic cells in the body tissues as seen
histopathologically in the liver and kidney
tissues. These WNearly similar results were
reported (1,15).

The signiticant increase in the liver
enzymes (AST and ALT) in the present study
in the infected ducklings could be due to the
degenerative changes, 1ECrosis and
haemorthage induced by bacteria or its toxins
with liberation of these enzymes into serum.
The mcrease activity of AST and ALT have
been associated with hepatocellular damage in
ducks (32).

The antibacterial effect of the drug was
evidant by improvement of the biochemical
parameters of the infected and treated
ducklings especially at 7" day post medication
with therapeutic cose where these enzymes
were decreased significantly compared with
infected non treated one, this may be due to
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decreased iiver czil davage which s
demonestrated  hisicoathologically.
recorded results wose worted by previcus
resuits (7). On the contcare, the administration
of double theraps;t.ﬁ cuoxe of florfenico
showed a significant mcrensc in serum AST,
ALT on 1™ day post madication, this change
was reversible returned to cormal level allor
one week post treatments, thie same result wes
reported in rats injectcd with florfenicol (14
mg/kg) and showed docrennod weight gainan,
severe damage to kidney and liver (33).

aibumenia, &
: jotal proteins Es?
stody was detectar
manucned (32), ths
vo effect of ba-"te"".‘ i
- coils which is o
main sources of atbumin ara mo*em syn thc i
in the body (34). Gur vcenis on 7t day post
medication  with fosenicol revealed
improvement the levoi of oial proteins, and
albumin this may b dus o cicerease liver cal:
destruction .

Nevertheless hyr
significant increase f a
infected group in u
Similar findings wurs
may be due to desitu

Ry

he biochemics! in
function

cs of the kidnz

tests of ini:cted non treated
duckling mn this st dosvied very highly

aovel of scrum wow
ared with health
v oo attributed to the
14 bo due to bacter:
meiers showow
freatment  wiln

significant increase [n e
acid and creatining w5 ¢
control group. Theso ms
renal damage which cou
and its ioxin,
stignificant  decreass
therapeutic and doucic
florfenicol. These  reauiis  indicated  tha.
florfenicol could ottt the kidney from
nephrotoxicity induced by coli-septicaemi.
when used as treatmen iler infection. Using
florfenicol  at  theroeonae and  doubic
therapeutic dosape [in U2 seniment of bovine
respiratory infeciion : 20 o 2-couraged resulis

(33).

1 s -
t[‘,\, . p;" N

The histopathetopcal fndings could be
attributed to septicer. vifect of E. cofli upon

-topeutic doses of

ihe Llood vessels, serous membranes and the
parenchmatcus organs (1,715).

Mezsurement of the forementioned liver
snd  kiduey functions one  week post
medication  with  therapeutic and double

‘iherapeutic doses of florfenicol revealed an

"*‘plOVS‘T znt of altered parameters towards
ihe norme! levels. These results dencte that the
liver and kidney tissues was not severcly
damaged these findings coinicde with several
studies that referred to safty of the drug (7, 36).
i conclusion these results proved the efficacy

florfeiicnl in the control of a natural
colisepticacmia infection  in Muscovy
ducklings.
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