Yoio \JEn ¢ [alad & sl il o glal Al Alss

The influence of enrofloxacin on hematological features,

total cholesterol, blood glucose and body weight of broilers
A. A. Aziz
Colle. of Vet. Med. Univ. of Al-Qadissyia

Abstract

The effect of enrofloxacin on hematology and some parameters of blood
biochemistry of broilers were investigated. A total of 50 day old commercial
broiler chicks were raised and distributed into two equal groups, group A treated
with enrofloxacin and group B designed as a control.Enrofloxacin was used for
group A for five consecutive days via drinking water (double dose 1ml/litter) at
the 21 days of life, ten birds from each group were slaughtered at 27 days post
treatment, hematological examinations were performed, serum total cholesterol
and blood glucose were analyzed by using special enzymatic kits for that
purpose, body weight was considered at 32 days of life for five samples. Changes
in Hb,PCV,RBC,WBC,MCV,MCH,MCHC,Total cholesterol, blood glucose, and body weight
were observed, the investigation demonstrated all these hematological parameters were with
out divers effect due to enrofloxacin treatment comparing to control, and showed that the
enrofloxacin have no effect on total cholesterol , blood sugar or body weight comparing to
control.

Introduction

Avian  blood differ  in cells prescribed for treatment and growth
characteristics  from  their  mammalian promoters reports on it's side effects are
counterpart (1),several factors including present. Enrofloxacin is a quinolone
water and feed restriction (2,3),diet carboxylic acid derivative with
content(3), environmental conditions antimicrobial action against gram positive
(4),age(5), continuous supplementation of and gram negative organisms, highest
Vit.E (6),and poultry diseases (7) ,affect concentration occurred in liver and kidney
the hematology of birds. Antibiotics are , following a one-day withdrawal in
used in the commercial flocks to treat poultry the highest drug concentration
diseases, growth promoters and increased were found in the skin(14), its action
feed efficiency  (8).However  certain increases double-strand (DNA) breakage,
antibiotic recently have been shown to inhibits relaxation of supercoild (packed)
exert diverse effect on different elements DNA needed for DNA replication, inhibit
of the blood, some agents are known to the A subunit of DNA gyrase for this
cause leucopoenia such as beta lactam and reason its activity was bactericidal (15,16),
trimethoprim-sulfamethaxazole, or there was no evidence for carcinogenicity
pancytopenia and toxic effect on the (17), enrofloxacin has been claimed to be
intestinal mucosa in case of an effective  antibacterial agent and
chloramphinicol treatment (9, 10,11), or basically used in Veterinary Medicine for
toxic effects of furazolidone on blood the treatment of diseases, caused by E coli,
profiles (12),enrofloxacin with prolonged Salmonella and strains of Mycoplsma
duration of treatment may cause elevation gallisepticum, Hemophilus spp. as well as
in the liver enzymes such as serum chronic  respiratory  disease.  (18).The
glutamic  acid  pyrovic  transaminase purpose of this research was to investigate
(SGPTand serum glutamic acid the  hematological  parameters,  total
oxaloacetate transaminase (SGOT) , may cholesterol, blood glucose and body weight
be due to the adverse effect on tissue of performance offer treatment with
the liver (13), although antibiotics are often enrofloxacin which is frequently
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prescribed for birds on the course of

infection.

Materials and Methods

A total of 50 one day old broiler chicks
obtained from commercial hatchery were
used in this study .the birds were
distributed randomly into two equal test
groups, group A treated with enrofloxacin
and group B designed as control.Group A
was treated with double dose 1mllitter
(Enrofloxacinl0% ) via drinking water at
21 days for 5 consecutive days ,blood
samples were taken from each group at 27
days of age after the duration of treatment,
10 birds have been taken randomly from
each group and bled by incision of the
jugular vein .An constricted blood flow
was allowed to accumulate to plastic tubes
with and with out EDTA for hematological
studies and for collection the serum.The
hematological examination carried out on
the 5 unclotted blood samples were
included  estimation of packed cell
volume(PCV) to evaluate the status of
avian erythron ,the hemoglobin
concentration (Hb),red blood cell count
(RBC),white blood cell count (WBC) ,the

mean values of these five samples were
considered and from these were calculated
the mean cell volume (MCV), the mean
cell hemoglobin (MCH), the mean cell
hemoglobin concentration (MCHC), these
values are important in determining the
morphological characteristics of anemia.
(19).The collected seruml0 samples were
examined for total cholesterol and blood
glucose by using spectrophotometer(PD-
303,APEL,Japan ) and special enzymatic
kits  (cholesterol ~SL(CHOD-PAP),wave
length 510 nm , and Glucose SL (GOD-
POD),wave length 500 nm,Giesse
Diagnostic Snc , Italy) .5 birds were weigh
on day 32 of age Antibiotics and
enrofloxacin  treatment was similar to
regimen used in commercial chicken
production, routine vaccination of
Newcastle disease ND and Infectious
bursal disease IBD, the diet was standard,
the chickens were reared at standard
condition.Statistical analysis, all data were
subjected to ANOVA —test.

Results and Discussion

The hematological values, serum total
cholesterol, blood glucose and body weight
gain were determined on the birds treated
at the 2ldays of age with enrofloxacin
which are shown in Table land 2.These
results display the hematological values
were numerically decrease of Hb,PCV,
RBCs, WBCs, MCV, MCH, MCHC of
treated group in comparison with that of
control group but the differences were not
significant, these  hematological  values
were closely related with that of normal
ranges mentioned by (20,5), we suggest
that enrofloxacin does not cause anemia,
since anemia is commonly defined as
hematocrit value of less than 27%in birds
(21), of any type macrocytic or microcytic
anemia since that MCV with normal range
. RBCs count of treated group is ranging
with normal values, this making us to say
that the enrofioxacin has no effect on bone
marrow or spleen.WBCs count showed
numerical differences but not significant
of comparable two groups, in the treated
group there is a little decline in the WBCs

count this may be due to the way which
enrofloxacin affect the bacteria through
impair the gyrase ,an enzyme which plays
a major role in the replication of DNA(22),
its not quite sure if with long term or high
doses treatment with enrofloxacin  will
cause decrease in immune response by
reducing total WBCs count in blood,
although the humeral immune response
following vaccination using as an example,
Newcastle disease antibodies were not
reduced by treatment with enrofloxacin
(Baytril)(23).Serum total cholesterol and
blood glucose showed low levels of treated
group in comparison with the control, but
did not differ significantly. These results
are true for laboratory animals that give
therapeutic level which did not reveal any
significant effect on blood cholesterol
Jtriglyceride and sugar (24),but (13) found
that long term treatment with enrofloxacin
caused a significant decline in the
cholesterol level of the broilers serum at
4,6,8 weeks of age .Weight gain of the
treated group was at the same time not
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better than control group, there is no
influence on  feed conversion by
enrofloxacin comparing two groups, this

result does not match with results obtained
by Bauditz (25) who found that the
enrofloxacin  enhances the body weight by
7.8% compared with control. These data
demonstrate here revealed these values
under investigation of hematology are
analogue with the normal range of both
groups, may be these results indicate that
the enrofloxacin has no adverse effects on
hematological values,there is no influence
on erythron status or evidence of anemia,
since that the PCV,Hb,RBCs with normal
range at one single age in chickens of 21
days old treated with double dose of
enrofloxacin ,we suggest this is may be
due to the complete development of
haemopoitic system of chickens and so we
thought the use of enrofloxacin at the
beginning of life may had an influence on

system is not developed yet, and this need
to investigate to confirmed and whether
this effect is temporary or prominent, also
it is not well known if high doses or long
term treatment will affect the hematology
of older birds .The use of enrofloxacin
does not cause changes in the total
cholesterol or blood sugar, this may be due
to that enrofloxacin has no or little effect
on the liver, although the highest
concentration of enrofloxacin in this organ
(26), or may be due to that the enrofloxacin
did not affect the absorption of nutrients
and fats in the diet , may be due to that
enrofloxacin has no or little toxic effect on
intestine. The enrofloxacin has no effects
on the body weight therefor we considered
that enrofloxacin is not enhancing growth
or feed conversion and can not use as
growth promoter.These data were showed
here it is restricted by the bird age, dose
and duration of treatment, nutrition, health

the hematology,

since

the haemopoitic

Table(1) Represent the hematological values

status and environment.

Group | Hbg/dl PCVI | b o | o | MOV MCHpg | MCHCg/dI
A [10.2(0.94)a | 30.38(1.13) | 2.49(0.12) | 21.86(0.3) | 120.8(3.37) | 40.8(0.9) | 33.74(0.89)
B |10.6(05)a |31.18(0.87) | 2.55(0.15) | 22.40(0.46) | 121.06(3,55) | 41.1(0.64) | 33.96(0.8)

Data are means of 5 samples for each parameter analyzed, a: standard deviation A: treated
group , B:control

Data are means of 10 samples for each parameter analyzed,*: five samples, a: standard

Table(2) Represent the biochemical values and body weight

Group Glucose Total cholesterol Weight
Mg/dl Mg/dl gm
A 76.1(8.049)a 159.1(18.458) 882*(62.417)
B |[86.07(10.312)a | 165.6(17.267) A74(54.198)

deviation A: treated group , B:control

1.Smith, M.F., West, H.N., and Jones, R.D.

(2000).  The

system. In: Whittow, G.C. (Ed.),

References
carmel
cardiovascular

and feed
performance,

restriction on
hematological
values and cecal bacteriological

Avian physiology 5™ edition, count of broiler chickens. Acta.
Academic press ,SanDiego Vet. Beograd, 50: 225-239.
,pp:141-223. 3.Iheukwumere, F.C., and Herbert,U.
2.Al-Rawashdeh,0.F, Gumaa,A. Y.,Saeed, (2003). Physiological responses
M.,  Orban,J.1.,Patterson,J.A.,and of broiler chickens to quantitative
Nour,A.Y.M. (2000).Effects of water  restriction hematology
sucrose thermal oligosaccharide and serum biochemistry.

AR




Yoi0 Y/qq;d\

i/.ﬂ;&“ g)@\gﬂ\e#@d&\g\_\;ﬂ

International J. Poult. Sci. 2:117-
119.
4.Vecerek, V., Strakova, E., Suchy,P, and
Voslarova, E.(2002).Influence of
high environmental temperature
on production and hematological
and  biochemical indexes in
broiler ~ chickens.  Czech J.
Anim.Sci.47:176-182.
5.Talebi,A., Asri-Rezaei,S.,Rozeh-Chai,R.,
and Sahraei,R.(2005). Compara-
tive studies on hem- atological
values of Dbroiler strains (Ross,
Cobb, Arbor-acers and Arian).
International J.Poult.Sci .4 (8):
573-579.
6.Tras,B.,Inal,F.,Bas,A.L.,Altunok,V.,EIm
as,M.,and  Yazar,E.(2000).Effects
of continuous supplementation of
ascorbic  acid,aspirin,vitE  and
selenium on some hematological
parameters and serum  super-
oxide dismutases level in broiler
chickens.Br.Poult.Sci.41:664-
666.
7.Burnham,M.R.,Peebles,E.D.,Branton,S.L
.,Jones,M.S.,Gerard,P.D.(2003).
Effects of F-strain Mycoplasma
gallisepticum inoculation at
twelve weeks of age on the blood
characteristics of commercial egg
laying hens. Poult. Sic.
M.E.(2001).Alternative to
antibiotics  use  for  growth
promotion in animal husbandry.
Food Res.Insti. April,1-12.
9.Caldwell,J.R.and Cluff, L.E. (1974).
Adverse reaction to antimicrobial
agents. JA.M.A, 230: 77-80.
10. Cunha,B.A.(2001).  Antibiotic  side
effects.Med.Clin.North.Am.,85:1
49-185
Y o) ) ue Cpdl plica o) jeas 0N
Jo—Sisba ) oISH (5 5 all slad) o s
Al Al ol clial e e
bl 34— il Al Laalll 18
- Jaay drals — 5k
12. Zamman,Q.,Khan,M.Z.,Islam,N.,and
Muhammad,G.(1995).Experiment
al furazolidone toxi- cosis in
broiler chicks:effect of
dosage,duration and age upon

8.Doyle,

clinical signs and some blood
parameters. Acta.Vet. Hungaria.
43:359-367.

Al ) (g oz b Bl (oS s 5

glail ol (Y e 0)anls Ay jealals

sa—m e dnball claliadl (e dsbida

e bl g ol Al sl el

BJ_‘AA\A_‘MA\CJJASL\S“‘;}&;
YY=14(Y)E ikl Gl Bl

14. Altreuther, p and  Klostermann,L.
(1994). Unpublished summary of
the enrofloxacin metabolism and
residue information submitted to
the FAO experts, submitted to
WHO by Bayer AG,Leverkusen,
Germany.

15. Mandell,G.L.and Sande,M.A.(1990).
Antimicrobial agents in Goodman
and Gilmans the pharmacological
basis of therapeutics,8'" edition,

Gilman,A.G. ,Rall, T.W.,Nies,
S.Aand Taylor, P.(eds.)
pergamon  press,Inc.,  Maxwe-
IIHouse, Fair  view park,
Elmsford, Newyork  10523,p.
1058.

16. Walker,R.C.and  Wright,A.J.(1987).The
Quinolones.Mayo Clin.Proc. 62:
1007-1-12.

17. Bomhard, E, Ruhl-Fehlert,C.,and
Kaliner,G.(1991). Bay Vp
2674.study of chronic toxicity
and  carcinogenicity in  mice
administration in feed over 24
months, unpublished report No.
20263,study N0.8023436 from
the Department of toxicology,
Bayer AG, Wuppertal, Germany.
sumitted to WHO Dby Bayer.
AG,Leverkusen,Germany.report
No0.74229

18. Petzinger,E.(1991).Gyrase inhibitors. a
new class of  therapeutic
drugs.Tiererztl. Prax. .Feb: 14-20.

19. Campbell.(1995) Avian  hematology
and cytology.2" edition ,Ames,
lowa, lowa state unv- ersity
press, Blackwell publishing
company.

20. Bell,D.J and Sturkie,P.D.(1965).
Chemical constituents of blood:
in avian physiology .P32 Ed. By



Yoio \JEn ¢ [alad & sl il o glal Al Alss

Paul D.sturkie Comstock beigesunden jungen puten und
publishing associates, division of zur wirksam keit nach
Cornell university press, Itheca, experimenteller Mycoplasma
Newyork gallisepticum infection
21. Rosenberger,J.K,and Cloud,S.S .Vet.Med.Dis.,Hannover,cited  by:
(1989).The isolation and Bauditz,R.(1987)Results of
characterization of chicken clinical studies with baytril in
anemia agent (CAA) from poultry . Vet.Med.Rev.2:130-
broilers in united states. Avian 136.
Dis.33:707-713. 24. Altreuther,p.(1987).Data on chemistry
22. Dickgiesser,N.(1984).Wir kungswise and toxicology of
und resisten zmechan ismen der baytril. Vet.Med.Rev.2:87-89.
gyrashemmer, 25. Bauditz,R.(1987).Results  of  clinical
Immun. Infekt.12:298-302.Cited studies with baytril in
by:Scheer,M.Studies on the poultry.VVet. Med.Rev.2:130-136.
antibacterial activity of  baytril 26. Scheer,M(1987).Concentrations of
(1987),Vet Med.Res.2:90-99. active ingredients in the serum
23. Behr,K.P.(1986).Untersuchungen zur and in tissues after oral and
vertraglichkeit und kompatibilitat parental administration of
von Bay Vp 2674 (Baytril) baytril. Vet.Med.Rev.2:104-118.

Sl J gl oS0 Ay gadl) 3 guall (B CppaaliaS gl g 1Y) S ga LS
aadll &1 8 (2 amad) (359 addl g8 sis

ﬁ‘}:d\ LT eole.a
Al el / 5l ) &K

LAl

H(ad_“‘ﬂ_i‘g.\;\_\mﬁ\ J.\JL&AS\ \)au‘gﬂyﬂ‘bJ}mj\écumLmS}h})‘)” us‘)AJ.uud\;.\I\ ‘M&w‘)é
uM\cwwé\wmeﬂﬁﬁ(oﬁm)uﬂ\\A@JM‘FJ\MJ;J\M ?J‘Ci)ﬁ
Ol sl g 1 e L5 lans de gene e Bl de sanal g rulaS gli g Y1 S e Liallae A Y]
lajla Sediel vmad ey 8ol e 3y e d e b duad 3ad5 paY) ens A de gandl B
G galy b JS el pes G el i a0 YV erng e sane IS (e seha 3 ke cdal YUl
Ql_uﬁ\ u.u}_‘S}A.\A dd_u\jMCV <l '_)SS\ A Ja 24 g BCS;«L.'A:\..\S\ eﬂ\ c_abJS JJG}RBCS ;—\)A:J\
;\H\ua)ﬂuha.c M}M\&MU ‘MCHC&—\LUSX\ uujﬁjm ‘).\S‘)JJMA‘P‘}MCH
Qﬂuu\u,ﬁdu;g\mguﬁm\ej\ﬂm@ﬁu@ quex_ Gl 13 il &yl
d}‘).\_uaS}SM&}:\_uA&Q\)Md|AP}eméu\u‘)@Heﬂjﬁ}BM\%}N@LJWWM&}E})‘Y\
u;\_mLuxSJh}J.\‘y‘uéfe‘m_gn‘édje?!&ﬁ}ﬁ)m‘@wZ\JJ\AA“\;“.’.A!‘ &Meq!\ J}S}.‘SJ&S‘

}MS‘ odh‘))‘d.um‘éj\

ARl



