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ABSTRACT

Florfenicol, (a structural analogue of thiamphenicol) is of great value in veterinary treatment of infectious
diseases. This study was designed to investigate the toxicological effects of florfenicol on different organs,
liver and kidney activities, histopathological changes with regard to the residues of Florfenicol in organs
and tissue. In this study 160 one day old COBB broiler chicks divided into 4 groups each group contain 40
birds. First group (G1) received 120 mg/kg b.wt, second group (G2) received 60 mg/kg b.wt, while third
group (G3) received 30 mg/kg b.wt, Florfenicol which given orally in drinking water once/a day 4 times
Iweek for 6 weeks while forth group (G4) kept as control. The obtained results were reduction in weights
of liver, heart, lung, brain and proventriculus, with significant increase in weights of kidney and gizzard in
G1 and G2 respectively. Increase of Creatinine, AST and ALT in broiler chicken of Gland G2 with non-
significant effect on G3 comparable to G4 (control) were recorded. High concentration of florfenicol in
kidney, liver, spleen, lung, heart, thigh and breast muscle 2 days and 4 days after last dose were measured
while moderate concentration of florfenicol after 6-dayes were detected. Low concentration of Florfenicol
in kidney and liver only detectable at 8-dayes after last dose.
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1. INTRODUCTION composition of florfenicol makes it more
resistant to deactivation by bacteria. (28).
There is a wide use of antimicrobial Florfenicol also differs from chloramphenicol
drugs either to treat or prevent bacterial and thiamphenicol in that it does not cause a
infectious diseases in poultry. In dose-related, reversible bone  marrow
addition antimicrobial drugs are used as feed suppression or irreversible aplastic anemia in
additives to enhance growth and feeding people. A withdrwal period of florfenicol was
efficiency of food animals. (20). Florfenicol, >6 ds in healthy chickens and >7 ds in
a structural analogue of thiamphenicol is of infected ones is satisfactory (13). The highest
great value in veterinary treatment of concentration of florfenicol was present in
infectious diseases. The mechanism of kidney, liver, spleen, breast muscle and thigh
antibacterial activity of florfenicol is the same muscle (12) (4) it was necessary to control the
as that of thiamphenicol and residues of TAP and FF in animal food in
chloramphenicol, inhibiting bacterial protein order to ensure health and safety of consumer.
synthesis at the ribosome (7). Although it acts It was established that High performance
at the same site as chloramphenicol and liquid chromatography (HPLC) The FF
thiamphenicol, the pharmacological
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residue quantity in all tissues was lower than
the 5th day after withdrawal. Therefore, the
WDT of primary form drug FF was about five
days. But because FF had other metabolites
residues, the actual WDT of FF would be
longer than the WDT original form of FF and
may be reach to eleven days.

2. MATERIALS AND METHODS
2.1. Drug:

Florfenicol was obtained as oral solution
(10%) from Pharma Swede Egypt under trade
name Floricol®. each one milliliter contains
100 mg florfenicol base.

Birds 160 clinically healthy CObb chicks’
unsexed one day old were obtained from
private commercial hatchery. Classified into
four groups each of which 40 chicken. Each
group was kept in a separate pen with a layer
of saw dust on the floor and given commercial
chick basal diets. All groups are vaccinated
against Newcastle disease virus Hitchner B1
at 7th and Lasota vaccine at 16th, 26th and
36th day of age and Gumboro vaccine against
Gumboro diseases virus at 12thand 22th day
of age and Classified into four groups as
follows:

G 1: given florfenicol 120 mg/kg b.wt orally
in drinking water once /aday-4days /week. G
2: given florfenicol 60 mg/kg b.wt (double
therapeutic dose) orally in drinking water
once /aday-4days /week. G 3: given
florfenicol 30mg/Kg b.wt (therapeutic dose)
orally in drinking water once/day- 4
days/week. G 4: kept as control group and
allowed to drink clean water.

2.2. Sampling:

Organ weight samples: Slaughtering 10 birds
of each group at 20thand 10 birds at 40th day
of age to obtain organ weight as relative organ
weight (gm of organ/ 100 gm body weight)
was estimated (18). Blood allowed to stand
for one hour at room temperature and
centrifuged at 3000 r.p.m for fifteen minutes
for separation of serum.
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- serum samples were stored at -20C°-samples
for detection of Florfenicol residues obtained
by slaughtering of 4 birds after 2th, 4th, 6th,
8th day from last dose to obtain liver, kidney,
lung, heart, spleen, brain ,thigh and breast
muscle.

Detection of florfenicol residue: Carried by
Reference laboratory for Veterinary Quality
Control on Poultry Production (R.L.Q.P) and
Animal Health Research Institute (A HR ).
According to (16).

2.3. Histopathological investigation:

According to previous methods [10], Samples
from liver, kidneys, spleen, thymus, heart,
brain & bursa of fabrecious. Were preserved
in 10% formalin.

2.4. Statistical analysis:

The data were calculated as mean + standard
error. All statistical analysis was carried out
according to (34).

3.RESULTS

Effect of treated Chicken with Florfenicol on
relative organ weight and % to body weight
at 20th day and at 40th day showed in Table
(1). Highly significant and significant
reduction in weight of liver, heart, lung, brain
and proventriculus, with significant increase
in weight of kidney and gizzard in G1(120
mg/kg b.wt) and G2 (60mg/kg b.wt)
respectively with non-significant effect on
chicken organs of G3 (60mg/kg b.wt)
compared to G4 ( control). - Effect of
Florfenicol on Total Protein TP, Albumin,
Globulin, in blood serum of treated broiler
chicken at 20th day. Table (2) Show reduction
of T.P, alb, globulin and A/G ratio in G1(120
mg /kg b.wt) and G2(60 mg/kg b.wt) with
non-significant reduction in G3(30mg/ kg
b.wt) compared to control. -Effect of
Florfenicol on Creatinine, ALT and AST in
blood serum of treated broiler chicken at 40th
day. Table (3) Highly significant increase of
Creatinine, AST and ALT in broiler chicken
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of G1(120mg/kg b.wt) and G2 (60mg/kg
b.wt) with non significant effect on G3
(30mg/kg b.wt) comparable to G4(control). -
Concentration of Florfenicol Residues (ug/g)
in treated chicken organs using HPLC-UVD:
Table (4) show high concentration of
Florfenicol in kidney, liver, spleen, lung,
heart, thigh and breast muscle 2-dayes and 4-
dayes after last dose and showing moderate
concentration of Florfenicol 6-dayes after last
dose and showing low concentration of
Florfenicol in kidney and liver only
detectable 8-dayes after last dose.

1. DISCUSSION

Concerning to the effect of Florfenicol on
organ  weight of treating chickens
demonstrated in table (3,4,5) where we can
notice a decrease in weights of liver, bursa,
thymus, brain and proventriculus, spleen and
heart with increase in weights gizzard |,
kidney, of all treated groups. Highly
significant in Glwhere broiler chicken
received (120 mg/Kg body weight) and
significant in G2 where broiler chicken of
received (60 mg/Kg body weight) at 20 and
40th of age, with non-significance in G3
where broiler chicken of received (30 mg/Kg
body weight) at 20 and 40th of age compared
to G4 (control). The significant decrease in
weight of liver in G1 and G2 compared by G3
and G4 may be due to toxic effect of
Florfenicol on liver, which confirmed by
histopathological changes in our results photo
(2 and 3) as there where areas of necrosis with
evidence of calcification.

These results agreed with (32) in swine, dogs
and rats. While opposite results were
recorded by (30) in broiler chicken.
Concerning to effect of florfenicol on serum
biochemical parameters table (2) showed
liver function enzymes as serum transferases
(ALT and AST) so there were highly
significant increase in serum ALT and AST
in G1 where broiler chicken received (120
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mg/Kg body weight ) and significant increase
in G2 where broiler chicken received (60
mg/Kg body weight) with non significant in
G3 where broiler chicken received (30 mg/Kg
body weight) at 20th and 40th day of age
compared to G4 (control). These results
agreed with (24) also with (14) the increase in
A.S.T may be attributed to toxic effect upon
heart muscle, liver cells and kidney and
consequently liberating their intracellular
enzyme into the blood stream (15). An
increased level of Creatinine in the
circulation is generally due to disorders that
cause a reduction of glomerular filtration rate
(GFR) (prerenal), sever kidney disease that
adversely affects the number and/or
microanatomy of the glomeruli (renal) and
obstructive  disorder that impair its
elimination in urine (26).

Concerning to residues of florfenicol in
treated broiler chicken determined by
(HPLC-UVD) in table (17) recorded the
concentration of Florfenicol (ug/g) after 2,4,6
and 8 days from the last dose of
administration in kidney, liver, Spleen, heart,
lung, thigh muscle and breast muscle where
we noticed that the highest concentration of
florfenicol presented after 2 days and
decreased till become zero after 8 days from
last dose except in liver, kidney and spleen of
G1 where broiler chicken received (120
mg/Kg body weight) and G2 where broiler
chicken received (60 mg/Kg body weight)
and in liver and kidney of G3 where broiler
chicken received (30 mg/Kg body weight).

Our results agreed with (17) Also agreed with
(35) But our results disagreed with (9) The
longer withdrawal period in our results may
be due to long period of treatment, also the
higher doses in G1 where broiler chicken
received (120 mg/Kg body weight) and G2
where broiler chicken received (60 mg/Kg
body weight) and manner of dosing by oral
administration where the bioavailability of
florfenicol after oral administration was high
with approximately 55.3%of being absorbed
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Table (1) Effect of Florfenicol Treated Chicken on relative Organ Wt.& % to B. Wt. at 40th Day

Organ Para meter Gl G2 G3 G4
Liver Wt(gm) 11.66**+1.12 12.73*+0.07 13.16+0.48 13.9+0.79
% 3.93 4.24 4.34 4.3
Kidneys Wt(gm) 4.82%* 4.0* 3.80 3.30
% 2.062 1.8 15 1.026
Heart Wt(gm) 1.02+0.03 1.83+0.09 2.27+0.09 2.3740.07
% 0.244 0.639 0.747 0.736
Lung Wt(gm) 1.22 1.90 2.2 2.6
% 0.150 0.663 0.725 0.808
Brain Wt(gm) 1.33+0.03 1.43+0.03 1.53+0.03 1.60+0.06
% 0.47 0.48 0.51 0.50
. Wt(gm) 22.2 20.7 11.2 10.4
Gizzard % 2.53 2.93 3.03 3.23
Proven Wt(gm) 15 19 2.3 2.5
triculus % 0.22 0.66 0.76 0.78

Table (2) Effect of Florfenicol on Total Protein
TP, Albumin and Globulin in blood serum of

treated broiler chicken at 20" day

TP(g/dI)

AL(g/dl)

GB(g/dl)

AlIG

G1
G2
G3
G4

2.89+0.17
3.26+0.18
4.27+0.25
4.4340.26

1.22+0.16
2.18+0.09
3.16+0.17
2.36x0.17

0.96+0.08
1.08+0.12
1.67+0.08
2.02+0.11

1.27
2.02
1.89
1.17

Table (3) Effect of Florfenicol on Creatinine,
ALT and AST in blood serum of treated

broiler chicken at 40" day.

CR(mgidl)  ALTWI)  AST(W)
4.96 ** 1572 .

Gl 1003 1130  1A4TELe9

G2 175 *£003 017 *+017 49.26%+3.53

G3  037:004  351:055  455243.97

G4  034:004  328:031 35414534

Table (4) Concentration of Florfenicol Residues (ug/g) in treated chicken organs using HPLC-

uvD
2-dayes after last dose 4-dayes after last dose 6-dayes after last dose 8-dayes after last dose
Organ Gl G2 G3 Gl G2 G3 Gl G2 G3 G1 G2 G3
Liver 3608 2606 2444 1304 1297 1184 754 673 371 113 19  0.28
+0.03 +0.018 +0.11 +0.08 +0.8 +0.03 +0.14 +0.18 +0.14 +0.02 +0.11 +0.12
Kidney 637.3 3309 24537 3857 157.3 1297 953 799 574 235 134 0.93
+0.04 +0.02 +0.17 0.02 +0.17 +0.12 +0.15 =+0.13 #0.21 =+0.18 =#0.07 =#0.11
spleen 220.7 1903 1178 1032 878 327 373 461 31.7 0.89 0.22
001 +085 +0.15 #0.15 +0.13 +0.18 0.9 +0.28 =+0.02 #0.22 0.1
Lung 2093 2001 1301 759 393 301 221 113 73 ) ) )
+0.01 #0.17 +0.19 +0.23 +0.15 +0.18 +0.21 +0.08 +0.11
Heart 18051 878 39.7 63.7 293 272 323 124 158 ) ) )
+0.04 +0.24 +021 +0.11 +0.27 +0.21 +0.02 +0.18 +0.18
Thigh  164.8 109.7  40.3 878 469 1189 158 158 11.2
muscle +0.01 +0.11 +0.24 +0.11 +0.23 +0.13 +0.22 +0.02 +0.07 i i i
Breast 1584  59.7 257 1101 978 633 273 159 0.98
muscle +0.01 +0.02  +0.2  +0.15 +0.16 +0.9 +0.22 +0.02 +0.11 i i i

212



Elsenhwy et al. (2013)

Fig (1) of Brain of broiler
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chicken of G1 (120 mg/kg b.wt) showing multi areas of malecia.

X 400. Fig (2) of Liver of broiler chicken of G1 (120 mg/kg b.wt) showing distortion of hepatic cords, thickening of
portal area associated with lymphocytic cellular infiltration.
mg/kg b.wt) showing small foci of perivascular inflammatory cells infiltration with congestion of portal vessels,
sinusoid, central vessels and some degeneration of hepatocytes. X200. Fig (4) of heart broiler chicken of G2 (60 mg/kg

b.wt) showing severe edema within the muscle bundles

Furthermore, the elimination half life was
long (1), The prolonged presence of residues
of florfenicol and florfenicol-amine in edible
tissues can play an important role in human
food safety, because the compounds could
give rise to a possible health risk. A
withdrawal time of 6 days was necessary to
ensure that the residues of florfenicol were
less than the maximal residue limits or
tolerance established by the European Union
(16).

Concerning to microscopic examination of
Liver of broiler chicken of G1 (120 mg/kg
b.wt) showing distortion of hepatic cords,
thickening of portal area associated with
lymphocytic  cellular infiltration, also
showing multiple scattered foci of
inflammatory cells and areas of necrosis with
evidence of calcification. While Liver of
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X 200. Fig (3) of liver of broiler chicken of G2 (60

broiler chicken of G2 (60 mg/kg b.wt)
showing small foci of perivascular
inflammatory  cells infiltration  with
congestion of portal vessels, sinusoid, central
vessels and some degeneration of
hepatocytes. But in liver of broiler chicken in
G3 (30 mg/kg b.wt) show mild degree of
inflammation if form of minute foci of infl-
amematory  cells  aggregation.  This
microscopic picture reflected the elevation of
ALT and AST.

Microscopic examination of lung of broiler
chicken of G1 (120 mg/kg b.wt) showing
large nodule of inflammatory cells, while
lung of broiler chicken of G2 (60 mg/kg b.wt)
showing small aggregation of inflammatory
cells. But in lung of broiler chicken of G3
(30 mg/kg b.wt) showing absence of
inflammatory nodules.
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Heart of broiler chicken of G2 (60 mg/kg
b.wt) showing severe edema within the
muscle bundles. While  heart of broiler
chicken of G3 (30 mg/kg b.wt) showing
moderate degree of edema within the
myocyte bundles.

Spleen of broiler chicken of G3 (30 mg/kg
b.wt) showing well demarcation/
proliferation of white and red pulps. Our
results agreed with (36), (16), (10), (35), (32),
(30) and (26).

Conclusion

Florfenicol was absorbed rapidly; distributed
and eliminated slowly it may be a suitable for
treatment of common bacterial infections in
broiler chicken. Moreover, our study provides
data for its prudent use in suggesting a
rational dosing with the withdrawal time to
guarantee its safety for consumers. florfenicol
in its trade mark Floricol® should be
withdrawn at least 8dayes before marketing
to ensure that the drug is completely
eliminated from chicken tissue. Using HPLC
method is a highly rapid and sensitive method
in determining Florfenicol residues in
chicken organs and tissues to detect the health
hazard by consumption of chicken treated
with florfenicol and the withdrawal time not
admitted, as meat of chicken considered a
cheap source of protein than others and more
popular in Egypt.

2. REFERANCES

1. Afifi, N.A. and Abo EI-Sooud, K.A.
(1997): Tissue concentrations and
pharmaco-kinetics of florfenicol in
broiler chickens. Br. Poult. Sci., 38: 425-
428.

2. Agricultural Science Paper (2012): The
Determination Method of
Thiamphenicol and Florfenicol Residues
and Their Elimination in Chicken
Tissues. Anim. Husbandry and Vet. Med.

214

3. Agricultural

Science Paper (2012):
Immunomodulatory Effects of Bufonis
Parenteral on  Immunosuppression
Induced by Florfenicol in Mice.Animal
Husbandry and Vet. Med.

. Agricultural Science Research Paper

(2012): Studies on the Post-antibiotic
Effects and Pharmacokinetics of
Florfenicol in  Chicken.  Animal
Husbandry & Veterinary Medicine.

. Ali, A.S. Al- Mayah, Jalaa A., Deena H.,

Amaal, F., Jenan, A., Hanadi, M.,
Nagham, Y. and Tamather, A. (2005):
Immunolmodulating Effects of
Antibiotics in Chicken. Dep. of Path and
poultry diseases, Vet. Med, Basrah, Iraq.
Bas. J. Vet. Res. 4: 2.

. Arturo. A, Maria. A. Martinez, Marta. M,

Alba Rios, Virginia. C, Irma. A and
Maria. R. Martinez (2008): Plasma and
Tissue Depletion of Florfenicol and
Florfenicol-amine in Chickens
Department  of  Toxicology and
Pharmacology, Faculty of Veterinary
Medicine, Universidad Complutense de
Madrid, Madrid, Spain J. Agric. Food
Chem., 56 (22): 11049-11056.

. Bretzlaff, K.N, Neff Davis, C.A. and Ott,

R.S., (1987): Florfenicol in non-lactating
dairy cows: pharmacokinetics, binding to
plasma proteins, and effects on
phagocytosis by blood neutrophils. J Vet
Pharmacol Therapeu 10: 233-240.

. Cao, J.Y., Zhou, H.B., lu, X.C., dou, S.

L, liu Yang, W and LI, X.B. (2004): The
Effects of Florfenicol and Chinese
Herbal Ingredients Radix Astragali and
Herba Epimedii on Humoral Immune
Response in Chicks. College of Animal
Med. Central China Agri. Univer.
Wuhan, Hubei. Chinese J. of Animal and
Veterinary Sciences 29: 4300.

. Cannon, M., Jarford, S. & Davies, J.

(1990): A comparative study on the
inhibitory actions of chloramphenicol,
thiamphenicol & some fluorinated



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Elsenhwy et al. (2013)

analogs. J. of Antimicrob.
Chemotherapy, 18: 311-316.

Drury, R and Wallington, E. (1980):
Carleton’s Histol.Technique 5 th Ed.
Oxford University.

EL-Banna, H.A., Zaghlol, A.H and
Rehab M. (2007): Efficacy and tissue
reside depletion of Florfenicol healthy
and E.coli infected broiler chickens.
Res, J. of Biol, Sci.2(3): 319-325.
Elham A.E and Mona F.1 (2006): Toxic
Effects of Nuflor (florfenicol ) on
Broiler  Chickens  With  Special
Referance to its Tissue Residues.
Ferrari, V and Pajola, E. (1981): Types
of haemopoeitic inhibition by Chloram-
phenicol and thiamphenicol in safety
problems related to chloramphenicol
and thiamphenicol therapy. Najean Y,
tognoni G, Yunis A.A. (eds). Raven
Press, New York PP. 43-59.

Hao, Y.S. and Hai, L.J (2005):
Screening, determination and
confirmation of chloramphenicol in
seafood, meat and honey using ELISA,
HPLC-UVD, GC-ECD, GC-MS-EI-
SIM and GCMS-NCI-SIM methods.
Analytica Chimica Acta 535(1-2): 33—
41.

Harper, H. (1975): Review of
physiological ~ Chemistry.15th  ed.
California Large Medical Publication,
Los altos.

Helal, A. (2002): Florfenicol
Toxicological studies; J.(AHRI) 209-
231.

Horsberg, T.B., Martinsen, B. and
Varma, K.J. (1994): The disposition of
14C- Florfenicol in Atlantic Salmon (
Salmon Solar ). Aquaculture, 122: 97-
106.

Huff, W.E. and Doerr, J.A.(1981):
Synergism between aflatoxins and
ochratoxin A in broiler chickens.
Poultry Sci., 60: 550-555.

JIAO Ku-hua, M.A., Jian-yun, YUAN
Yan, LIU Zong-ping, M.A., Xiao-dan,

215

19.

20.

21.

22.

23.

CEN, H. (2012): The impact of
different dose florfenicol on blood
biochemical indexes in pigs and
antibody against classical swine fever
virus. Vet. Medicine, Yangzhou
University, Yangzhou, Jiang, China).
Chinese J. of Veterinary Science
15:253-259.

Khalifeh, M. S, Amawi, M. M, Abu-
Basha, E. A and Bani Yonis, I. (2009):
Assessment of humoral and cellular-
mediated immune response in chickens
treated with tilmicosin, florfenicol, or
enrofloxacin at the time of ND disease
vaccination. Poult. Sci. 88(10): 2118-
2124,

Kowalski, P., Konieczna, L., and
Chmielewska. A. (2005): Comparative
Evaluation Between Capillary
Electrophoresis and High-performance
Liquid Chromatography for the
Analysis of Florfenicol in Plasma. 39:
983-9

Lis, M., Szczypka, M., Suszko, A.,
Switata, M., Obminska-Mrukowicz, B.
(2011): The effects of florfenicol on
lymphocyte subsets and humoral
immune response in mice.Dep. of
Biochemistry,  Pharmacology and
Toxicology, Faculty of Vet. Med.,
Wroctaw University of Environmental
and Life Sciences, Poland. Pol J Vet
Sci.;14(2):191-8.

LIU K. y, LI, X. X, Teng Han3, LI
Song-biaol, GUO lJing, .Y, LI, D. M,
Zhao Y and HU Ya, P. (2009):Toxicity
of Florfenicol to Immune Organs and
Its Effect on Physical and Chemical
Characterists of Muscle in Mice. J. of
Anhui Science and Technology.
Lobell, R.D., Varma, K.J., and Johnson,
J.C. (1994): Pharmacokinetics of
florfenicol following intravenous and
intramuscular doses to cattle. Journal of
Veterinary Pharmacol and Therapeutic,
17: 253-258.



24,

25.

26.

27.

28.

29.

30.

Residual studies of florfenicol in broiler chicken

Lunden, T., Miettinen, S., Lonnstrom,
L.G., (1999): Effect of florfenicol on
the immune response of rainbow trout
(Oncorhynchus mykiss).Vet.
Immunopathol 67: 317-325.

Mark, P., Gaikowski, A., Mohammad
Mushtag, B., Phillip, C., Jeffery, R.,
Meinertz, A., Susan, M., Schleis a,
Diane Sweeney, D., Richard, G.,
Endris, D. (2010): Depletion of
florfenicol amine, marker residue of
florfenicol, from the edible fillet of
tilapia (Oreochromis niloticus x O.
niloticus and O. niloticus x O. aureus)
following florfenicol administration in
feed Aquaculture 301: 1-6.

Meyer, D. and Harvey, JW. (2004):
Veterinary ~ Laboratory  Medicine
Interpretation and Diagnosis. Sunders,
AA. Imprint of Elsevier, 11830
Westline Industrial Drive. St. Louis,
Missouri, 63146. Third Edition.

Neu, H.C., Fu, K.P. (1980): In vitro
activity of chloramphenicol and
thiamphenicol analogue. Antimicrob
Agents Chemother 18: 311-316.

Paape MJ, Miller RH, Ziv G (1990):
Effects of florfenicol, Chloramphenicol
and thiamphenicol on phagocytosis,
chemilumines-cencee, and morphology
of bovine polym-erphonuclear
neutrophil leucocytes. J. Dairy Sci 7:
1734-1744

QU, Y., GAO, L. (2009): Pathological
Study of Florfenicol Poisoning in
Experimental Broiler China Animal
Husbandry & Veterinary Medicine.
Institute of Husbandry and Veterinary

of Liaoning Medical
University,Jinzhou, Shandong
Fengxiang Group, Yanggu.

Sams, R.A. (1994): Florfenicol:
chemistry and metabolism of a novel
broad-spectrum antibiotic. In:
Proceedings of the XVIII World.

Bologna, Italy, pp. 13-7.

216

31.

32.

33.

34.

35.

36.

Safty MSDS —Shering plough animal
health (2008): Freedom of Information
Summary NADA 141-26.
Sieroslawska, A., Studnicka, M. and
Siwicki, A.K. (1998): Antibiotics and
cell-mediated immunity in fish-in vitro
study. Acta. Vet. Brno. 67: 329-334.
Snedecor, G. W. and Cochran, W.G.
(1980):“Statistical Methods” 7th Ed.
Ames, Ipwa State University Press,
U.S.A. pp. 39 - 63.

Tuttle, A.D, Papich, M.G and Wolfe, B.
A (2006): Bone marrow hypoplasia
secondary to florfenicol toxicity in a
Thomson's gazelle (Gazella thomsonii).
Article first published online: DOI:
10.1111/j.1365-2885.

XIE, Q.X., ZHANG, J.M; LI, X. and
GU, W. (2011): Effects of Compound
Probiotics and Antibiotics on the
Immune Property and Intestinal Index
of Broilers.Shandong BaoLai-LeelLai
Bioengineering.  Acta  Ecologiae
Animalis Domastici 5: 254

Yang G; Deng G; Zou Ming; Zeng, Z.
and Chen, Z (2000):Acute and
subchronic toxicity of florfenicol on
rats. Chinese J. of Vet. Science 20(3):
275-278.



217-209:2013 ga3 (1) 24 30 Lylardl dgdall aglald Ly dlme

TR LRt =

L33 | o
el !'e

vl
2 ylasell dgglall pslall Ly dlmo

FACULTY OF VETERINARY MEDICINE

) B Alldiie il g Cpand) gl o oS ) oldl) el cand) 50N Ay
2 g o) algd) Zallus gl daaa 2 ) 9l iy 25 0S5 alla ¢ T g gghead) aa) gl) a5 g 4
L a5 pandl ol S o sad) 5 o ) olal) i i il (5 shanl) alal) &y ppaal
ol paaldll

ISl 6153 o lae] a3 Ayl o2 . jialall Z Y ¢ Und 8 aladin¥) dailal) dysanl) claliaall aal 5o (JSu) lal

SISy Al il g cdabiad) ¢ Laety) e dpand) o)l Al @lldg abid L saals oyl cle (3 aals as sec zlaal

Gyl A sl Crand 5 Gl Grand SIS 160 aadinl Ayl oda 8 5 L Adkad) dasY) 8 4l i) Gl

dcseadl 5 Apadall Aol Galeal € anall ()55 (e anS/ane 120 Gy Jayslall clgls V) Cle sana

Ao nS (pmad) (035 (0 paS [ame 30) LG e gendd) 5 Lndall dejall Conaa€ (ansall (5 (0 paS fone 60) Lt

Gsima et ) o ldl) aladind ol 5 Aale ol (i Aaflin degpeneS S5 Al degendl Ll Ladle

120 560 ddlal) clejall 8 cllyg s AST, ALT 5 cpnslySll 385 8 5245 o coalsmshally s sdl¥le JISI) (yig 5

Gl (Jladall ¢ U cakl) L eleall 385 el lS8 2 laall daal 8 Syl e clind) oo Wl aaS fane

) dead ol Al ) il auall (g Slsall onll 558 e 385 anally 328 clme A S5 8 OIS ol
cyall

(217-209 :2013 sxs: (1) 24 230 14 ) ddal) aglall gy Ala)

217



