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Abstract:

Our study was carried out to evaluate the efficacy of probiotic
(BIOPELLET — S ®) and synbiotic (MT — TRON ®) on some
hematological parameters in broilers either in healthy state or
experimentally challenged with E. coli (O78). 150 day old cobb
chicks were divided into 6 equal treatments (A-F) 25 chicks per each
and reared for 6 weeks. Group (A) control non-treated. Groups (B &
E) were received probiotic (1 g/liter drinking water). Groups (C & F)
were received synbiotic (0.5 ml/liter drinking water). Groups (D, E
and F) were inoculated by intranasal route with 0.5ml of PBS
(phosphate buffer saline) contains 4 X 10° CFU E.coli 078 organism
/ml at 3 weeks old. Hematological results revealed normocytic
normochromic anemia in group challenged with E. coli. While,
groups treated with probiotic and synbiotic showed no changes in
hemogram. A significant leukocytosis, lymphocytosis and
heteropenia were recorded in probiotic and synbiotic treated groups
compared with group challenged with E. coli and that not infected.
Keywords: Probiotic-synbiotic—E.coli O78-Chicks—Hematological
studies.

Introduction:

A great interest for poultry
production as a source of economy
in many countries. Bad
environmental ~ conditions  and
diseases causing severe economic
loses (Nava et al., 2005). Poultry
are vulnerable to potentially
pathogenic microorganisms in its
small intestine, which competes the
host for nutrients (Engberg et al.,
2000). Also, decrease the growth
performance and increase disease
incidence. Antimicrobial
compounds have been used to

improve health of bird by reducing
population of the bacteria present in
the gastrointestinal tract (Fairchild
et al.,, 2001). Growth stimulating
antibiotics induce bacterial
resistance that threat human health
(Turnidge, 2004). Therefore, using
of antibiotics as growth promotors
restricted at many countries and
many researches were done to
found an alternatives  food
supplement such as probiotics,
prebiotics, synbiotics, organic acids
and phytobiotics available to
poultry (Giedrius et al., 2008).
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Probiotics are live microorganisms
affect beneficially on the host by
improving the microbioal balance,
produce lactic acid and decrease
intestinal PH, produce antibiotic
like substances and compete
harmful microorganisms to adhere
to intestine (Mahdi et al., 2015)

The combination of a prebiotic and
probiotic as a single administration
is called synbiotic, which is
characterized by antimicrobial,
anticarcinogenic, antiallergic and
immune stimulating actions. It also
improves  minerals  absorption,
prevent diarrhea and improve
digestion (Gruzauskas et al., 2004).
E.coli infection caused as adverse
response against ammonia moisture
dust or secondary to a serious
infection and cause septicemia,
enteritis, perihepatitis, pericarditis
and air sacculitis (Leitner and

This study conducted to evaluate
the effect of probiotic
(BIOPELLET-S ®) and synbiotic
(MT-TRON®) on growth
performance, some hematological,
serum biochemical parameters and
histopathological examination of
broilers either in healthy state or
experimentally challenged with E.
coli (O78).

Material and methods:
Experimental chicks:

One hundred and fifty, one day old
Cobb chicks weighting 45-50 ¢
were obtained from Ismailia- Egypt
Company for poultry. Chicks were
classified into 6 groups 25 birds for
each and reared for 42 days. Chicks
housed on floor pens. Feed and
water provided adlibitum. The diet
formulated to achieve the nutrient
needs that suggested by NRC

Heller, 1992). (1994). Birds  were  given
programmed vaccination.
Experimental design:
Table (1):
Treatment
Groups Probiotic along S%r:]b'?ﬁ; E. coli O78 at
the experiment g 3 weeks old
experiment
control (A) - -
Probiotic (B) - + -
Synbiotic (C) ~ - +
Control infected with E. coli (D)™ +
Probiotic + infected with E. coli (E) + - +
Synbiotic + infected with E. coli (F) +

*Probiotic: BIOPELLETS — S ®: 1 g/liter of drinking water containing
Bacillus Subtilis (3.0 x 10" CFU/g), Enterococcus faecium (3.0 x 10"
CFU/g) and dextrose (Up to 1 kg). (According to enclosed pamphlet).
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** Synbiotic: MT — TRON®: 0.5 ml/liter of drinking water containing
Lactobacillus Acidophilus (2 x 10® CFU/g (50 g)), Lactobacillus planterum
(9.8 x 10" CFU/gm (25g)), Lactobacillus reutrii (2.1 x 10° CFU/gm (20g)),
Yeast extracts (110 g), Bacillus Subtilis fermentation extracts (75g),
Aspergillus oryzae fermentation extracts (75 g), M.O.S (50 g), betaine (30 g)
and riboflavin (3250mg). (According to enclosed pamphlet).

*** Escherichia coli strain (O78) was kindly obtained from National lab. For
quality control of poultry production — Dokki — Giza.

Experimental infection
(Pathogenicity test):-
Colonies of E.coli strain were

cultured on nutrient broth for 24
hours at 37 °C according to
Macfaddin (1980). Chicken were
inoculated 0.5 ml by intranasal
route at 3 weeks old, according to
Peighambari et al. (2000).
Sampling:

Blood samples:

Blood Samples were collected by
bird heart puncture method from 6
birds of each group at 2", 4" and 6™
week of age on dipotassium salt of
EDTA ready for use and used for
hematological studies.
Hematological studies:

A -The Erythrogram studies:
Blood examination done after 2
hours of blood collection. Total
erythrocyte count (TEC) was
determined by Neubauer
hemocytometer by using Natt and
Herrick’s solution according to Natt
and Herrick (1952).

Packed cell volume (PCV)
measured by microhematocrit tube
and high speed centrifuge according
to Coles (1986). Hemoglobin
estimation was performed using the
sonnet-hemoglobin calorimetric
method after centrifugation

according to Zijlstra (1960). Red
blood cells indices including mean
corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH) and

mean  corpuscular  hemoglobin
concentration (MCHC)  were
calculated.

B -The Leukogram studies:

Total leukocytic count (TLC) was
performed using Neubauer
hemocytometer and Natt and
Herrick’s  solution as  special
diluent. The differential leukocytic
count (DLC) detected by blood film
examination that stained by giemsa
stain and examined under oil
immersion lens according to
Feldman et al. (2000).

Statistical analysis:

The obtained data from erythrogram
and leukogram were statistically
analyzed for mean and standard
error (SE). Statistical comparisons
between the mean of different
weeks was made by (SPSS version
16) program (Coakes et al., 2009).
Differences between means were
carried out using one way ANOVA
with Duncan multiple comparison
tests according to Snedecor and

Cochran (1989). Dissimilar
superscript letters in the same
column show a significance

(p=<0.05).
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Results and discussion:-
Probiotic and synbiotic used to
maintain chicken health status and

improve  digestibility.  Different
studies reported that probiotic and
synbiotic improve intestinal
microbial balance and intestinal

immunity. To evaluate the efficacy
of tested probiotic and synbiotic,
different hematological studies were
done throughout this work.

Concerning the erythrogram
picture, groups (B) and (C) didn’t
show any significant difference in
Hb concentration, RBCs countand
PCV along the experiment. Such
result is similar to that obtained by
La Ragione et al. (2001); Chen et
al. (2005); Dimcho et al. (2005);
Matéova et al. (2008) and Doaa
and Moshira (2015). Also, Alkhalf
et al. (2010) explained that,
administration of probiotic show
non-significant changes in the Hb
concentrations in broilers.

Group (D) exhibited normocytic
normochromic anemia. This result
agreed with Marcel (1994) and
Shimaa et al. (2015) who reported
that experimental infection of
chickens with E.coli (O78) induced
normocytic normochromic anemia.
Moreover, breakdown of
erythrocytes by the effect of
hemolysis enzymes produced by
E.coli, lead to decrease in the
number of erythrocytes and

consequently decrease the PCV %
and  hemoglobin  concentration
(Feldman et al., 2000 and Justice
et al., 2006).

Regarding leukogram, groups (B)
and (C) showed a significant
increase (p<0.05) in total leukocytic
count (Leukocytosis) and
lymphocytes at 2, 4 and 6 weeks of
age and a significant decrease
(p<0.05) in H/L ratio at 2 and 4
weeks of age. Leukocytosis is due
to the stimulatory effect of probiotic
to the bone marrow that producing
leukocyte (Agnes, 2001; Kopp-
Hoolihan, 2001 and Gheith et al.,
2011). Also, Shoeib et al. (1997)
found an increase in the total
leukocyte count on supplementation
with a probiotic containing viable
lactic acid bacteria. Leukocytosis
observed in group (D) at 4™ week is
due to heterophilia and monocytosis
due to tissue distruction (Coles,
1986). Leukocytosis observed at 6™
week, was attriputed to an increase
in the lymphocytes and monocytes.
The lymphocytosis may be due to
antigenic stimulation. Our results
partially agree with Barry (1998)
who reported that, leukocytosis with
heterophilia is a response to
Escherichia coli airsacculitis, acute
staphylococcal infection and
coccidiosis in chickens. Also the
result goes in accordance with
Manimaran et al. (2003); Hanan
(2002) and Fatma (2005).



SCVMJ, XXI (1) 2016 63
Table (2): Effect of administration of probiotic and synbiotic on
Erythrogram of broilers chickens at 2 weeks of age.
meters RBCs Hb MCV MCH MCHC
Grou 10%/ pl gldl PCV % fl pg %
Group () | 264020 | 8952032 | 27.28% 103.33 + 33.90 + 32.89 +
P a a 1.40° 1.20° 2.40° 2.15°
Group (B) | 286%013 | 877£0.10 | 27.00% 94.29 + 30.70 + 32.60 +
P a a 1.20° 0.38° 2.26® 231°
Group (C) | 280%004 | 867050 | 2739+ 105.40 + 3347+ 31.81 +
P 8 8 0.60° 0.40® 1.56° 2.76°

Values are expressed as means * standard error (SE); n=6. Means with the same
letter in the same column are non-significant at (p<0.05)
Table (3): Effect of administration of probiotic and synbiotic on
Erythrogram of broilers chickens at 4 weeks of age.

arameters RBCs Hb PCV % MCV MCH MCHC
Group 10°/ pl g/dl ° fl Py %
234+ 8.07 + 26.67 + 114.97 + 34.70 + 30.46 +
Group (A) 014® | 038%™ 1.86 % 251 1.76 ¢ 1.54°
256+ 8.25 + 2711+ 105.78 = 3219+ 30.46 +
Group (B) 003° | 047® 176 ® 210° 1,929 0.23°
2.44 + 8.84 + 27.50 + 112.73 + 36.50 + 3233+
Group (C) 0.13° 0.67° 1737 2.49 ™ 2.21 1.90
Group (D) 2.00 + 710+ 22.44 + 112.20 + 35.50 + 31.70 +
P 0.09°¢ 0.36¢ 1.33°¢ 220" 0.56 ¢ 0.69°
Group () 210+ | 8.00+ 23.50 + 112,14 + 38.50 + 34.00 +
P 0.27% | 0.32°% 1.58 ™ 2.85"% 220" 1.942
Group (F) 2.00 + 8.30 + 25.00 + 125.45 + 41,50 + 33.50 +
P 0.17°¢ 0.23%® 1.53%¢ 2.14%® 2.88°2 1.46%®

Values are expressed as means + standard error (SE); n=6. Means with the same
letter in the same column are non-significant at (p<0.05)
Table (4): Effect of administration of probiotic and synbiotic on
Erythrogram of broilers chickens at 6 weeks of age.

arameters RBCs Hb PCV % MCV MCH MCHC

Group 10%/ ul gldl fl pg %

Group (A) 238+ 8.76 + 2433 + 102.30 + 36.89+ | 36.06 « 1.53
P 0.09° 0.41 % 1.16° 118" 1.63° a

Group (B) 236+ 882+ 24.39 + 103.35 + 3730+ | 36.37 %251
P 0.142 0.29% 176° 231" 3.13" a

Growp (C) 233+ 8.95 + 2450 + 105.04 + 3842+ | 36.67+057
P 0.05% 0.38° 1532 2.45® 2.66 % a

Group (D) 222+ 8.52 + 23.39 + 105.65 + 3879+ | 36.65+ 2.60
P 0.25 0.30" 2.23° 2.80 3.54 a

Group (B) 236+ 8.70 + 23.78 + 100.76 + 3730+ | 36.58+0.91
P 0.292 0.37%® 2792 2.60 ™ 0.61° a
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235+ 8.63 + 24.67 + 104.97 + 37.00+ | 34.98 +1.49
Group (F) 0.09 ® 0.38 % 1.45° 229 2.04° )

Values are expressed as means + standard error (SE); n=6. Means with the
same letter in the same column are non-significant at (p<0.05)
Table (5): Effect of administration of probiotic and synbiotic on Leukogram
of broilers chickens at 2 weeks of age.

rameters TLC Heterophils | Lymphocytes H/L ratio Monocytes | Eosinophils | Basophils

Group X10%/pl | X10%/pl X 10%/ ul X103/l | X10%/pl | X10°/pl
Group (A) 29.99 + 1243+ 14.40 +2.00 0.86 + 253+ 0.50 +0.04 013+
P 2.96° 0.40° b 0.17° 0.28° a 0.03°
Group (B) 33.67 + 12.70 + 18.33+1.81 0.69 + 223+ 0.40 £0.11 0.00 +
P 167° 1.80° . 021° 027° . 0.00°
35.27 + 12,70 + a 0.65 + 246 + 0.38 +0.09 0.00 +
Group (C ) 0.33° 0.80° 19.7 £ 0.95 0.10 b 0222 a 0.00?

Values are expressed as means + standard error (SE); n=6. Means with the
same letter in the same column are non-significant at (p<0.05)
Table (6): Effect of administration of probiotic and synbiotic on Leukogram
of broilers chickens at 4 weeks of age.

ameters TLC Heterophils | Lymphocytes H/L ratio Monocytes | Eosinophils | Basophils

Group X 10%/ pl X 10%/ ul X 10%/ pl X10%/ul | X10%/ul | X10%/pl
Group (A) 40.51 + 18.80 + 19.46 + 2.83 0.97 + 1.70 + 0.55 +0.18 0.00 +
P 2.36° 2.10° d 0.05° 0.32°¢ b 0.00°
4450 + 18.41 + 23.64 +0.64 0.78 + 1.86 + 0.59 +0.13 0.00 +
Group (B) 2.03° 1.05° be 0.09° 0.34% be 0.00°
Group (C) 43.65 + 18.28 + 22.40 +0.96 0.82+ 171+ 1.04+0.18 023+
P 2.65° 1.46° c 0.08° 0.36° 2 0.03°
Group (D) 46.78 + 24.03 + 19.29+1.78 1.25+ 2.90 + 0.56 + 0.14 0.00 +
2.84° 2.66° d 0.132 0.272 be 0.00°
Group (E) 46.12 + 18.19 + 24.56 +2.23 0.74 + 255+ 0.72+0.10 0.09 +
P 2.40° 091° a 007° 0.31° b 0.01°
Group (F) 44.25 + 15.59 + 25.90 + 1.57 06+ 232+ 0.44 +0.07 0.00 +
P 2.18° 113° . 0.03° 0.36% ¢ 0.00°

Values are expressed as means * standard error (SE); n=6. Means with the
same letter in the same column are non-significant at (p<0.05)
Table (7): Effect of administration of probiotic and synbiotic on Leukogram
of broilers chickens at 6 weeks of age.

Parameters TLC Heterophils | Lymphocytes H/L ratio Monocytes | Eosinophils | Basophils

Group X 10%/ ul X 10%/ ul X 10%/ ul X103/l | X10%/ul | X10%/pl
31.92 + 12.02 + 17.47 +1.48 0.69 + 1.60 + 0.78 +0.04 0.05 +
Group (A) | “570°¢ 230° ¢ 0.06° 0.02° e 0.01%
Group (B) 36.52 + 12.88 + 20.98 +1.27 0.62 + 1.83+ 0.83+0.12 0.00 +
P 2.08" 2.40° b 0.10% 0.13° a 0.00°
Group (C) 36.79 + 12.77 + 21.10 + 1.67 0.61+ 173+ 1.03+0.14 0.15 +
P 2.40° 1.332 b 0.08® 0.29 ° 2 0.03%®
Group (D) 40.11 + 12.22 + 24.04 +1.02 051+ 262+ 1.09+0.21 0.14 +
P 171° 1.96° 2 0.06" 0.16 ® 2 0.02%
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36.48 + 1260+ | 2290226 | 057< 136+ | 033+008 | 018z
Group (E) 240" 1.00° ab 0.10% 0.20° ° 0.01°
3873+ 1254+ | 2310+110 | 059+ 169+ | 062+016 | 019+
Group (F) 191° 1.23° ab 0.04 % 0.21° be 0.02°

Values are expressed as means + standard error (SE); n=6. Means with the
same letter in the same column are non-significant at (p<0.05)

Conclusion:

Probiotics and synbiotics have
immunomodulatory  effect and
subsequently they increase the
healthy  status and  growth
performance. It is better to adding
probiotic and synbiotic to chicken
feeding program to decrease the
severity of intestinal microbial
infection of pathogenic bacteria
such as E.coli. Addition of probiotic
and synbiotic have no adverse effect
on blood constituents. Probiotic
seemed to be superior to synbiotic.
So it is recommended to use of
probiotics and /or synbiotics as
growth promotors and antibacterial.

References:

Agnes, E. W. (2001): Immune
effects of probiotics. Scandinavian
Journal of

Nutrition/Naringsforskning, 145:76-
85.

Alkhalf, A.; Alhajb, M. and Al-
homidanc, 1. (2010): influence of
probiotic supplementation on blood
parameters and growth performance
in broiler chickens. Saudi J.
Biological Sci., 17 (3): 219 - 225.
Barry, G. H. (1998): Avian
heterophils in inflammation and
disease resistance. Poultry Science,
77:972 - 977.

Chen, Y. J.; Son, K. S.; Min, B.
J.; Cho, J. H.; Kwon, O. S. and
Kim, 1. H. (2005): Effect of dietry
probiotic on growth performance,
nutrient digestibility, blood
characteristics and faecal noxious
gas content in growing pigs. Asian-
Aust. Journal of Animal Science, 18
(10): 1464-1468.

Coakes, S.J.; Steed, L.G. and
Ong, C. (2009): Analysis without
anguish: version 16 for windows/
John Wiley and Sons Australia,
Milton, Qld.

Coles, E. H. (1986): Veterinary
clinical pathology, 4™ ed. W.B.
Saunders Company. United Stated
of America,: 53- 55, 285 - 286, 435.
Dimcho, D.; Svetlana, B;
Tsvetomira, S. and Tatiana, V.
(2005): Effect of feeding lactina
probiotic on performance, some
blood parameters and caecal
microflora of mule ducklings.
Trakia Journal of Sciences, 3(2): 22
- 28.

Doaa, H. Abdelhady and
Moshira, A. EI-Abasy (2015):
Effect of Prebiotic and Probiotic on
Growth, Immuno-hematological
responses and Biochemical
Parameters of infected rabbits with
Pasteurella multocida.




66

Abdallah et al.

Benha veterinary medical journal, 2
8 (2): 40-51.

Engberg, R. M.; Hedemann, M.
S.; Leser, T. D. and Jensen, B. B.
(2000): Effect of zinc bacitracin and
salinomycin on intestinal microflora
and performance of broilers. Poult.
Sci., 79: 1311-1319. Escherichia
coli infection in broilers. Vet. Q.,
10(1): 48-52.

Fairchild, A. S.; Grimes, J. L.;
Jones, F. T.; Wineland, M. J;
Edens, F. W. and Sefton, A.E.
(2001): Effect of hen age, bio-mos
and  flavomycin on poult
susceptibility to oral Escherichia
coli challenge. Poult. Sci., 80:562-
571.

Fatma, M. A. Moustafa (2005):
Clinico-pathological studies on the
effect of Jojoba seeds (Simmondsia
ehinesis) as antibacterial agent and
immunostimulant ~ in chickens.
Ph.D. V.Sc Thesis. (Clinical
pathology), Fac. of Vet. Med., Suez
Canal Univ.

Feldman, B. F.; Zinkl, J. G. and
Jain, N. C. (2000): Schalm's
veterinary hematology, 5" Ed., Lea
and Febriger, Philadelphia, USA.
Gheith, 1. M.; Fararh, K. M.;
Bakry, H. H. and Hosney, G.A.
(2011): Clinicopathological effect
of probiotic on enteric diseases in
broiler chicks. Benha Vet. Med. J.,
22(2): 25-34.

Giedrius, B.; Paulius, M.
Algirdas, J.; Jan, J.; Dariusz, M.;
Joanna, B. and Krzysztof, K.
(2008): use of synbiotic

preparations in turkey diets and
their effect on growth performance.
Veterinarija IR Zootechnika. T., 43
(65): 14-19.

Gruzauskas, R. R.; Lekavicius,
A.; Raceviciute, S.; Sasyte, V.;
Teveliand, G. and Svirmickas, J.
(2004): visciuku. Broileriu
Virskinimo Procesu Optimizavimas.
Simbiotiniais Preparatais.
Veterinarija Ir Zootechnika. T.,
28(50): 51-56.

Hanan, A. M. El-Dahshan (2002):
Comparative  clinicopathological
studies on some immunostimulants
with relation to some poultry
diseases. Ph.D. V. Sc Thesis.
(Clinical Pathology), Fac. of Vet.
Med., Suez Canal Univ.

Justice, S.; Hunstad, D.; Seed, P.
and  Hultgren, S.  (2006):
Ilamentation by Escherichia coli
subverts innate defenses during
urinary tract infection. Proc Natl
Acad. Sci. USA, 103 (52): 19884-9.
Kopp-Hoolihan, L. (2001):
Prophylactic and therapeutic uses of
probiotics. J. Am. Diet Assoc., 101:
229-238.

La Ragione, R. M.; Casula, G;
Cutting, S. M. and Woodward,

M. J. (2001): Bacillus subtilis
spores  competitively  exclude
Escherichia coli  O78:K80 in

poultry. Vet. Microbiol., 79:133-
142.

Leitner, G. and Heller, E.D.
(1992): Colonization of Escherichia
coli in young turkeys and chickens.
Avian Diseases, 36: 211— 220.



SCVMJ, XXI (1) 2016 67
Macfaddin, T. F. (1980): Nava, G.M.; Bielke, L.R;
Biochemical tests for identification of Callaway, T.R. and Castafieda,

medical  bacteriology .2 ED.
Williams and Wilkins Company,
Baltimore, U.S.A.

Mahdi, H.; Milad, M.; Saeed, K.;
Mojtaba, Y.; Ali, E.; Essa, N. and
Fatemeh,  Mohebi (2015):
Combination effect of probiotic and
organic acids on blood biochemistry
and immunity parameters of broilers.
International Journal of Agriculture
Innovations and Research, 3 (4):
1288-1293.

Manimaran, K.; Singh, S. D. and
Shivachandra, S. B. (2003):
Haematological and pathological
changes in experimental Escherichia
coli infection in broiler chicks. Indian
Journal of Animal Sciences, 73 (9):
960-962.

Marcel, F. A. Galab
Clinico-pathological ~ studies  on
mycotoxins in chickens. M.V.Sc.
Thesis (Clinical Pathology) Cairo
univ.

Matéova, S.; Saly, J.; Tuckova, M.;
Koscova, J.; Nemcova, R.;
Gaalova, M. and Baranova, D.
(2008):  Effect of probiotics,
prebiotics and herbal oil on
performance and metabolic
parameters of broiler chickens.
Medycyna Weterynaryjna, 64 (3):
294-297.

Natt, M. P. and Herrick, C. A.
(1952): A new blood diluent for
counting erythrocytes and leucocytes
of the chicken. Poultry Science, 31:
735-738.

(1994):

M.P. (2005): Probiotic alternatives to
reduce gastrointestinal infections:
The poultry experience. Animal
Health Res. Rev., 6:105-118.

NRC, (1994): Nutrient requirements
of poultry. 9" rev. ed. National
Academy Press, Washington, D.C.,
USA.

Peighambari, S. M.; Julian, R. J.

and Gyles, C. L. (2000):
Experimental Escherichia  coli
respiratory infection in broilers.

Avian Diseases, 44: 759 - 769.
Shimaa, S. A. Khalil; Osama, A. M.
A.; Mohamed, K. M. and Omnia,
E. Kilany (2015): A comparative
clinicopathological studies on the
effect of acidifier and probiotics in
broilers.  MVSc Thesis, clinical
pathology, Faculty of veterinary
medicine, Suez Canal University.
Shoeib, H. K.; Sayed, A. N,
Sotohu, S. A. and Ghaffer, S. K. A.
(1997): Response of broiler chicks to
probiotics (Pronifer®)
supplementation. Assiut Vet. Med. J.,
36: 103-116.

Snedecor, G.W. and Cochran,
W.C. (1989): statistical methods 8"
Ed. lowa state Univ. press/ Ames.
lowa-50010.

Turnidge, J. (2004): Antibiotic use
in animals-prejudices, perceptions
and  realities. J.  Antimicrob.
Chemother., 53: 26-27.

Zijlstra, N. C. (1960): Estimation of
hemoglobin .Clin. Chem. Acta.,
5:7109.



68 Abdallah et al.
Ol gl (8 ol gaaaal) g €l g g ) (Ao A ol ilas ilia) 2
9% a2 Lo a2 g paasll 2e Pla suld ¢ Tuse JLS A2 A 2e a2 e Ll

oot gl 5L drala — (5 pbanl) bl LS — LGLISY Lia 5] 5] anid
gl dais Cigay dpro — dulielaw) — ialall #L5Y) e 4y pdanl] D6 41 o gill Jarallt

oo Ll (Glismsdl) ledll  aladinl B e ol Al Al el cdas
oS baoad Cladly Loall adud) zlaall 8 @llys aall cbfe oo (s il
pot e (25) (pend GSSES (et 5 Ao 230 Glo Al )l o Cuy a5 68l Lada yaY)
L (1) Ao sanal) a6 320l SIS 25 s Ae gana S e sana 6 () Ll e agandl o
(hsnsoll) sledll Gdual 1(Q) de seaall Slilial 6 sn Al ddaliall de sanll
Aail) 5 Jish (i giaall) (U Lldl) Gl 1 () de sanall Ayl 858 Jsh
GoSaals ssanll ¢l al &y clilial 6 sy A sall daliall de gaadll @ (9) de sendl
Bpal 558 Jsh (g sll) iledll Ciaal (2) de gandl) ) g ¥l sie 3l
Lﬁ)jt\]\.k:\u\t_h:ub\ : (}):\.::}A;A\ et | &w‘}!\ﬂs Lf)bﬂ\ oSl (552l ABENIPNE
By Gl g sl aie Sl g sSaally (5 saedl o) al g Ao el 358 sk (el sadl)
Lyt Abiaall ) glall o) sl Canaa gl | aall () 5a (ald et Jaad JalS 23 il 33
Ol (sl sa ey AR can 5 ) g ) e el o (il 1 s Sl
LIAN aaa s Gusla saedl 3855 5 ol paadl pall Gl S sae (8 Lygiee Gl sl agas pe
Ldally (sgn ol el dadleall Cile senadl (8 4 il 5 58 Jish @lldy dh guadll
A gladll LA 5 elianll aall LIAT ASI daall & &y gine 3005 25y (<l suiandll) (5 )
CSa dliadll de ganall @ jedal Lty 4y slaalll LA () Jd 5 el L3 daus (aliasl
A i 8L (L5 sl (5 ) T 5 (g ) iLadly Aallaall s 55l Ly )
A5 e 2 il LSRN 11 8 piiel) LA st 3 (5 sine (alidl s A sliadll LD b
Zhe Osns Sl g Sl Aladl de saaally

e — et SIS - gl 8l g ySaall — gl Tadaldl - ladldl sAadsl) silial)
CMe Y clilal — gl



