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Abstract: Hematological indication is an important finding for pathophysiology analysis of biological science.
This study was designed with the aim to investigate the effects of residual antibiotics on hematological
parameters of broiler following discriminate and indiscriminate use. Broiler chicks were reared accordingly upto
30 days and on day 14 the chicks were randomly divided into 3 groups (n=6) namely control (group A),
discriminate (group B) and indiscriminate (group C). At the age of day 16, amoxicillin treatment was started and
continued for seven (7) days for in discriminate group (Group B) and fifteen (15) days for indiscriminate group.
In case of discriminate group withdrawal period was properly maintained as nomenclature (Seven days)
whereas, there was no withdrawal period in case of indiscriminate group. The hemoglobin (gm%) of control,
discriminate, and indiscriminate group was 7.07+£0.099, 6.97+0.095, and 6.90+0.124; Total erythrocyte count
(TEC) 2.55+0.044 million/mm3, 2.53+0.038 million/mm3, and 2.50+0.026 million/mm3; Packed Cell Volume
PCV (%) 19.83+£1.302, 19.33+1.054, and 18.50+0.764 respectively. There was no significant difference on
blood parameter found among the groups. Therefore, discriminate and indiscriminate use of amoxicillin has no
bad effect on hematological parameters of broiler.
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1. Introduction

In veterinary practices, antibiotics are widely used in different pattern as prophylactic, therapeutic, growth
promoter and sometimes both prophylactic and therapeutic purposes all over the world (Guetiya Wadoum et al.,
2016). For prevention of diseases, enhancement of growth and feed efficacy, the use of antibiotic is increasing
day by day (Singh et al., 2014) and antibiotics are used indiscriminate in poultry industries (Kempe et al.,
1999). Amoxicillin is a broad-spectrum, pharmacologically active beta-lactam antibiotic (Koutoulis et al.,
2015) used extensively for treatment bacterial infection in poultry industries (Alswayeh et al., 2015; Khan et al.,
2018). Although antibiotic therapy and their growth promoting effects are essential in animal production
(Prescott, 2008; Persoons et al., 2012); the indiscriminate use of antibiotic is associated with antibiotic residue
in food of animal origin related to public health concerns (Donoghue, 2003). Besides, antibiotic therapy is
associated with toxic effect on hematopoiesis process causing a change in blood parameter of poultry (Stolker
and Brinkman, 2005). Certain antibiotics show diverse effect on different elements of the blood like
thrombocytopenia, anemia, leucopenia etc. (Al-Mayah and Al-Ahmed, 2005). Hematological investigations in
monitoring the health status of birds has grown in extent, becoming an indispensable component of the
protocols used for testing bioequivalence, safety and tolerance of active substances on the target species
(Ognean et al., 2004). As, Hematological profile an important physiological indicator of the body associated
with animal production (Aboubakr & Elbadawy, 2016), the present study was undertaken to investigate the
effect of amoxicillin antibiotic on hematological parameter of broiler following discriminate and indiscriminate
use of amoxicillin.
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2. Materials and Methods

2.1. Experimental design

18 DOCs were collected as laboratory animal. Chicks were reared for 14 days without using any antibiotic; only
feed and water. Then chicks were grouped in 3 experimental groups (A, B and C); each group having 10 chicks.
Group A was kept as untreated control and received no antibiotic medicated water, group B is discriminate
group and group C is indiscriminate group. Antibiotic treatment was started from 16th day. Group B was
administered with amoxicillin at recommended therapeutic dose @ 10 mg/kg through drinking water as
described in (Anadon et al., 1996). In group C the dose of amoxicillin was indiscriminate and more than the
therapeutic dose (10mg/kg). After 7 days, at the age of day 23; antibiotic supply was stopped in the group-B and
withdrawal period was maintained as drug nomenclature (7 days). In group C withdrawal period was not
maintained and antibiotic continued till 30™ day. Blood sample was collected from every bird at 30" day.

2.2. Collection of blood samples
Blood samples from all groups (Control, discriminate & indiscriminate) were collected into sterile heparinized
vials (2 ml vial) from wing vein and were immediately stored into refrigerator for further use.

2.3. Determination of hematological parameters

1. Estimation of Hemoglobin (Hb) by acid hematin method and expressed as gram (%).

2. Total Erythrocyte Count (TEC) by hemocytometry method and expressed as million/ mm?®

3. Packed cell volume PCV was determined by Macro-hematocrit (wintrobe) method and expressed as
percentage.

2.4. Statistical Analysis
Statistical analysis was performed by one way ANOVA using Graphpad Prism; version 6. The results were
expressed as mean + standard error mean (S.E.M).

3. Results

3.1. Effect on blood parameters

3.1.1. Hemoglobin (gm %)

Hemoglobin (gm %) in different groups of birds is presented in Table 1. The highest HB (%) was recorded in
control group (7.07+ 0.099). The HB (gm%) of discriminate and indiscriminate groups was 6.97+ 0.095 and
6.90+ 0.124 respectively. Hemoglobin (gm%) among the three different groups (Control, discriminate and
indiscriminate antibiotic groups) did not show any significant differences (P>0.05; P value= 0.552).

Figure 1 represents the HB (%) of Control, discriminate and indiscriminate groups. The multiple pair wise
comparison during one way ANOVA (Bonferroni) showed that there was no significant difference among the
control, discriminate and indiscriminate antibiotic groups.

3.1.2. Total Erythrocyte Count (Million/mm?)

Total Erythrocyte Count in different groups of birds is presented in Table 2. The Total Erythrocyte Count in
control group was 2.55+ 0.044 million/mm?® whereas; the TEC of discriminate and indiscriminate group was
2.53+ 0.038 million/mm® and 2.50+ 0.026 million/mm? respectively. The highest TEC value was observed in
control group and the lowest in indiscriminate group. Total Erythrocyte Count (TEC) among the three different
groups (Control, discriminate and indiscriminate) did not show any significant difference (P>0.05; P value=
0.6204).

Figure 2 represents the Total Erythrocyte Count (TEC) of three different groups .The multiple comparisons
during one way ANOVA (Bonferroni) showed that there was no significant difference among the control,
discriminate and indiscriminate antibiotic groups.

3.1.3. Packed Cell Volume (PCV) (%)

Packed Cell Volume (PCV) (%) in different groups of birds is presented in Table 3. PCV% in control group A
was 19.83+ 1.302 whereas, in discriminate group it was 19.33+1.054 and in indiscriminate group it was
18.50+0.7638. The highest mean PCV was obtained from control group and lowest from indiscriminate group.
Packed Cell Volume (PCV) among the three different groups (Control, discriminate and indiscriminate) did not
show any significant difference (P>0.05; P = 0.676).
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Figure 3 represents the Packed Cell Volume (PCV) of Control, discriminate and indiscriminate groups. The
multiple pair wise comparison during one way ANOVA (Bonferroni) showed that there was no significant
difference among the control, discriminate and indiscriminate antibiotic groups.

Table 1. Hemoglobin (gm%b) of three individual groups.

Name of group Hemoglobin % (Mean * P Value Level of
SEM) Significance

Group-A (Control group) 7.067+ 0.099

Group-B (Discriminate group) 6.967+ 0.095 0.552 ns

Group-C (Indiscriminate group) 6.900+ 0.124

ns= Nonsignificant

Table 2. Total Erythrocyte Count (TEC) (Million/mm?) of three individual groups.

Name of group TEC (Million/mm®) P Value Level of
(Mean £ SEM) Significance

Group-A (Control group) 2.553+ 0.044

Group-B (Discriminate group) 2.528+ 0.038 0.6204 ns

Group-C (Indiscriminate group) 2.502+ 0.026

ns= Nonsignificant

Table 3. Packed Cell Volume (PCV) (%) of three individual groups.

Name of group PCV % (Mean = SEM) P Value Level of
Significance

Group-A (Control group) 19.83+ 1.302

Group-B (Discriminate group) 19.33+£1.054 0.676 ns

Group-C (Indiscriminate group) 18.50+0.764

ns= Nonsignificant
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Figure 1. HB (gm%) of three individual groups.  Figure 2. Total Erythrocyte Count (Million/mm3)
of three individual groups.
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Figure 3. Packed Cell Volume (PCV) three individual groups.

4. Discussion

The hemoglobin percentage at the end of the experiment was higher in the control group than the discriminate
and indiscriminate groups, but the discriminate and indiscriminate use of amoxicillin didn’t show any
significant difference on hematological parameters among the groups. This finding is similar to Khan et al.
(2018) who reported that hemoglobin level of amoxicillin treated birds @ 20 mg/Kg orally for consecutive 14
days and @10 mg/Kg orally for consecutive 14 days increased non-significantly compared to control birds.
Turcu et al. (2011) also reported that hemoglobin level increased non-significantly in layer hen following
Amoxicillin soluble powder (50%) treatment compared to control birds.

Total Erythrocyte Count (TEC) was height in control and lowest in indiscriminate group. Total Erythrocyte
Count was recorded in three individual group didn’t show any significant difference among means. The present
finding is similar to previous experiment of Ognean (2011) who reported that Total Erythrocyte Count
decreased in broilers after erythrocyte treatment (recommended dose and double dose of recommended
erythromycin), but no potential risks associated with doubling the dose of erythromycin. Trinca et al. (2015)
reported that mean total number of erythrocytes was highest in control group compared to Oxytetracycline
treated birds. Statistical analysis did not show significant differences between the investigated groups. Turcu et
al. (2011) also showed in his experiment that total erythrocyte count was statistically non-significant between
control and antibiotic treated groups.

The Packed Cell Volume (PCV) was highest in the control group. But indiscriminate and discriminate groups
showed lower mean than the control group. The PCV (%) of three groups was not statistically significant and
multiple pairwise comparisons during one way ANOVA showed that there was no statistical significance among
discriminate, indiscriminate and control groups. The result of the study is the reflection of Al-Mayah and Al-
Ahmed (2005) who reported that antibiotic treatment during 22-27 days of age numerically decrease Packed
Cell Volume in comparison with control group but the differences are not significant.

5. Conclusions

Discriminate and indiscriminate use of amoxicillin has some effects on hematological parameters but the effects
are not significant in small duration. The result of the hematological monitoring show that within a short period
no potential risks associated with indiscriminate dose of amoxicillin. The result also showed that broiler
chickens could tolerate more than the recommended dose of amoxicillin without any deleterious effect on the
hematological parameter.
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