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Aminoglycosides are antibiotics, often used in veterinary and human medicine for
treatment of various infections caused by gram negative and some gram positive
micro-organisms. Due to its inherent property of being refractory to most
aminoglycoside modifying enzymes. Amikacin has been successfully used to treat the
life threatening antimicrobial resistant infections. These antibiotics is their relatively
low therapeutic index. The use at therapeutic doses may lead to adverse changes in
haemato-biochemical parameters, especially with those connected with kidney and
liver function. The aim of the present study was to determine the changes in some
haemato-biochemical parameters on 1%, 3% 5™ and 7™ days after intramuscular
administration with amikacin at therapeutic dose @10 mg/kg bwt for 5days in four
healthy non lactating female goats. The results of present studies indicated that in
healthy goats, at therapeutic doses of amikacin caused significant (p < 0.05) rise in
serum BUN and creatinine level, but no significant (p < 0.05) changed observed in
blood Hb, PCV, TLC, lymphocytes, monocytes, eosinophils, basophil and neutrophils
and the serum albumin, globulin, total protein, bilirubin, cholesterol and triglyceride
level during the experiment. Amikacin also caused significant (p < 0.05) rise in serum
enzyme ALT, AST and ALP level. On the whole, the results of these studies
demonstrate that amikacin have potential for altering biochemical and haematological
values in female goats after using amikacin at therapeutic doses.

Introduction

derivative of aminoglycoside kanamycin-A.,
with improved efficacy and refractory to most

The amikacin is most widely used
semisynthetic aminoglycoside and it is al.,

aminoglycosides inactivating enzyme (Ries et
1973; Gerding et al, 1991). Its
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antimicrobial activity is primarily against
aerobic gram-negative organisms of veterinary
importance and limited activity against gram-
positive bacteria (Leitzke et al., 1998). They
are also active against Staphylococci and
certain Mycobacteria (Xiong et al., 1999).
Amikacin § mainly administered
intravenously, intramuscularly and other
routes (Malinin et al., 2016; Tsimogianni et
al., 2017). Amikacin with extended spectrum
of activity have excellent therapeutic potential,
but their applicability is limited by their
nephrotoxic, ototoxic and neuroparalytic
effects (Jenkins et al., 2016). Amikacin belong
to the group of aminoglycosides with extended
spectrum of antimicrobial activity (Pacifici
and Marchini, 2017). They are insufficiently
studied in veterinary medicine. The
characteristic feature of these antibiotics is
their relatively low therapeutic index. The use
of therapeutic doses may lead to adverse
changes in haemato-biochemical parameters,
especially with those connected with liver and
kidney function. The veterinarian therefore
has to create a proper balance between their
use as an antibiotic and these adverse effects
to avoid any occasion of iatrogenicity. In
veterinary medicine such data exist mainly for
gentamicin  and other aminoglycosides
because of its wide application and its
considerable nephrotoxic potential (Ramsay
and Vulliet, 1993). Such information,
considering amikacin is rather scarce for
goats. Collection of such experimental data
will prove to be useful for rational use of these
antibiotics.

Materials and Methods
Experimental animals

The experiment was performed in four
clinically healthy female non lactating goats of
Sirohi breed between 1 to 2 years of age and
15 to 25 kg body weight. The experimental
animals were maintained in the College of

Veterinary Science and Animal Husbandry,
Rewa (M.P.) under uniform managemental
conditions. The animals were dewormed
before the commencement of the experimental
study. During this entire period of experiment,
animals were subjected to regular clinical
examination, and maintained on dry as well as
green fodder, concentrate and a routine
grazing for at least 4 to 5 hours every day.
Clean potable drinking water was provided ad
libitum. All the animals were apparently
healthy during the study. The experimental
protocol for general procedure and use of
animals for conducting the present study has
been reviewed and approved by the
Institutional ~ Animal  Ethics Committee
(IAEC), College of Veterinary Science & AH,
Rewa, Madhya Pradesh, India,

Drugs

The injectable commercial preparation
containing amikacin equivalent to 250 mg/ml
(Amidac, India) was wused in present

investigation. Amikacin was administered at
the dose rate of 10 mg/kg bwt intramuscular in
each of four healthy goats once daily at
intervals of 24 hours for five consecutive days
(Saini and Srivastava, 1998).

Blood sampling and processing

Blood samples for evaluation of haemato-
biochemical parameters were collected on the
1%, 39 5" and 7" days (2" day of the last
dose). Blood samples were collected into two
tubes. The first tube contained anticoagulant
(Na2 EDTA) for complete blood count (CBC)
analysis. Blood samples in the other tube were
left for a short of time to allow clotting. Serum
samples were collected after centrifugation at
3000 rpm for 20 min. A clear serum samples
were kept in a deep freeze for biochemical
analysis. However determination of enzymes
activity were carried out on fresh serum
samples.
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Haematological Parameters

The whole blood was used for the estimation
of haemoglobin (Hb), packed cell volume
(PCV), total erythrocyte count/red blood cell
count (TEC/RBC) and total leucocyte
count/white blood cell count (TLC/WBC).
The haematological parameter was carried out
as per the procedure mentioned by Jain
(1986).

Biochemical Parameters

Serum was separated from the blood without
anticoagulant from the experimental animals.
The serum was used for the estimation of
BUN, creatinine, bilirubin, albumin, total
protein, cholesterol, triglycerides, aspartate
aminotransferase  (AST), alanine amino
transferase (ALT), alkaline phosphatase
(ALP) either on the day of collection or stored
for subsequent analysis. Serum biochemical
parameters was determined using Erba EM200
Automated Biochemistry Analyzer. Transasia
(ERBA) Biochemistry Test Kits were used for
the analysis as per the manufacturer’s
instruction.

Statistical analysis

Data are presented in Means + Standard Error
(SE). The data was analyzed using statistical
tools (SPSS version 16). ANOVA followed by
Multiple Range, Duncan’s Test was used for
multiple comparisons. Statistical differences

were determined at the 5% level of
significance.

Results and Discussion

Various haemato-biochemical  parameters

were performed for evaluation of the functions
of the different organ. Amikacin is very
common  aminoglycosides used as a
therapeutic agent against infections. But long-
term exposure of aminoglycosides antibiotics
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may induce hepato-renal toxicity (Stojiljkovic
and Stoiljkovic, 2006; Masakazu et al., 2014).
The food consumption, water intake, general
behavior and body weight of the goat did not
show any apparent change during the
amikacin ~ administration.  Studies  on
haematological parameters can easily reveal
abnormalities in body metabolic processes,
and the blood profile usually provides
important information on the response of the
body to lesion or injury, stress and deprivation
(Bosco et al., 2014). Therefore, the extent of
toxic effect of drugs and/or chemical can be
determined by assessment of haematological
parameters (Raza et al., 2002).

In the present study, the concentration of Hb,
PCV, TEC, TLC, lymphocyte, monocyte,
eosinophil, basophil and neutrophil count did
not show any significant (p < 0.05) changes
during intramuscular  administration  of
amikacin on 1%, 3" 5" and 7" day (Table 1).
The present results are in accordance to that of
Baidya et al.,, (1994), who observed that
administration of antibiotics do not have any
influence on the hemoglobin concentration
and differential leukocyte count (DLC).
Similarly, Elyazji et al., (2013) assessed that
there is an insignificant decrease in TEC after
gentamicin administration. Our findings are in
contrary to the results of Dinev et al., (2005)
who reported that there is tendency toward a
decrease of TEC, haemoglobin concentration
and haematocrit percentage after 5 days
intramuscular administration with amikacin
(10 mg/kg bwt) in healthy female goats.
Contrary result also observed by Jannat et al.,
(2018), who reported significantly reduced the
TEC, TLC and Hb after gentamicin
administration.  Another  findings  were
reported by Lijana and Williams (1986) after a
long term exposure of aminoglycosides in
high dose affects the haemopoietic cells in the
bone marrow and decrease erythrocyte
production. The present result are also
contradictory to the EI Badwi, (2012)
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according to whom, in gentamicin treated rats
the values of PCV were significantly reduced.
It also goes similar with the findings of Nale
et al.,(2013) who explained in his experiment
that there was significant reduction in PCV
after gentamicin administration in rats.
However, lzat et al., (1998) who reported that
PCV value of blood in mice is enhanced by
gentamicin administration.

In the present study, there is no significant (p
< 0.05) change in serum albumin, globulin,
total protein, Dbiluribin, cholesterol and
triglyceride concentration on the 1%, 3 5"
and 7™ day (Table 2). These finding are in
close agreement with Anitha et al., (2016)
who reported that cholesterol, total
triglycerides, bilirubin, total protein and
albumin did not show any significant change
after amikacin administration. Abu-Spetan et
al., (2001) also reported that gentamicin
treatment produces significant elevation in the
cholesterol level. Balasinka and Mazur (2004)
and Akter et al., (2013) who also stated that
mice treated with gentamicin showed a
significant increase in blood cholesterol and
triglyceride level.

Elevated serum enzymes levels produced by
the liver and nitrogenous wastes to be excreted
by the kidney might be indications to their
spillage into the blood stream as a result of
necrosis of the tissues (Mikhael et al., 2010).

The liver is a primary destination for any toxic
substance entered to the body, especially
through gastrointestinal route, the liver will
affected first. Because of its wide range of
functions, any abnormal change in hepatocytes
will definitely affect complete metabolism of
an animal (Paliwal et al., 2009). Because, liver
is important organ to encounter ingested
nutrients, vitamins, metals, drugs, and
environmental toxicants (Curtis, 2007). There

are several serum chemistries that reflect liver
function. The most commonly used serum

liver chemistry tests include serum
transaminases (eg-ALT and AST), serum
alkaline  phosphatase  (ALP), bilirubin,

albumin etc. The major intracellular enzymes
of the liver are ALT and AST. However,
injuries of hepatocytes allowing for escape of
these enzymes into the bloodstream raises
their levels in the blood (Thapa and Walia,
2007). The levels of ALP in the serum are
important parameters for evaluation of
hepatobiliary route (Raza et al., 2002). AST is
not specific for liver because AST is also
present in red blood cells, cardiac muscle,
skeletal muscle, kidney and brain tissue, and
may be elevated due to damage to these
sources as well. AST is also known as a
biochemical marker for the diagnosis of acute
myocardial infarction (Gaze, 2007). Unlike
AST, ALT is fairly specific being found
largely in the liver and it is commonly used as
a biomarker for liver problems (Giboney,
2005). Elevation of serum levels of both AST
and ALT may occur with states of altered
hepatocellular membrane permeability.

Kidney is a very sensitive organ, whose
function is known to be regulated by a number
of factors such as different drugs/
phytochemical/pollutants that ultimately lead
to renal failure. Kidney function test is a
collective term for a variety of individual tests
and procedures that can be done to evaluate
how well the kidneys are functioning (Abdel-
kader et al., 2012). Accordingly, renal
function can be assessed by measuring the
levels of plasma creatinine and urea
concentrations (Abdel-kader et al., 2012).
Assessment of possible renal damage due to
drug in this study was made by assaying
plasma urea and creatinine levels (Stark,
1980).
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Table.1 Comparative haematological values after intramuscular administration of amikacin in
the healthy goats

Parameter 1% Day 3" Day 5" Day 7" day
Hb (g.dI™) 10.32+0.10 10.37+0.10 10.43+0.09 10.46+0.06
PCV (%) 30.75+1.10 31.25+0.25 32.00+0.40 31.50+0.28

TEC (10°.u1™) 11.75+0.95 11.50+0.90 11.25+0.85 11.35+0.85
TLC (10°.pl™) 8.83+0.70 8.88+0.76 9.36+0.39 8.93+0.25
Lymphocytes (%) 55.25+1.88 54.00£1.58 56.25+1.25 55.75£1.65
Monocytes (%) 0.75+0.25 1.00+0.40 1.25+0.25 1.25+0.25
Eosinophils (%) 1.00+0.40 1.00+0.40 1.25+0.25 1.00+0.00
Basophils (%) 0.50£0.28 0.75+£0.25 0.50£0.28 0.50+0.28
Neutrophils (%) 39.50+0.64 40.50+0.50 40.50+0.50 41.25+0.47

Values are expressed as mean * SE of four animals in each group.

Table.2 Comparative serum biochemical values after intramuscular administration of amikacin
in the healthy goats

Parameter 1% Day 3" Day 5" Day 7" day
Albumin (g.dl™) 3.01+0.21 2.95+0.22 2.97+0.22 2.88+0.23
Globulin (g.dI™) 4.02+0.25 3.85+0.17 3.92+0.19 3.79+0.16

Total Protein (mg.dl™) 6.69+0.06 6.73+0.06 6.69+0.06 6.76+0.06

BUN (g.dI™) 19.00+0.41° 20.25+0.63% 21.75%0.49° 22.25+0.48"

Creatinine (mg.dl™) 1.23+0.012° 1.24+0.01° 1.28+0.0041° 1.27+0.006"
Total bilirubin (mg.dl™) |  0.46+0.004 0.46+0.008 0.47+0.008 0.47+0.011
Cholesterol (mg.dl™) 49.75+1.65 50.25+2.32 50.50£2.53 50.40£2.65
Triglyceride(mg.dl™) 38.75+1.93 40.00+1.68 40.00+1.22 42.75+1.30
ALT/GPT (1U.L™ 25.00+1.47° 25.25+1.03° 33.25+1.31° 32.00+1.58"
AST/GOT (IU.L™) 66.25+4.38° 69.00+4.38% 77.25+1.10° 77.00+1.87°
ALP (IU.L™) 168.50+5.38" = 172.50+4.78%°  189.2545.85° = 179.75+4.28%

Values are expressed as mean+SE of four animals in each group.
Values bearing different superscript in small letter differ significantly in row respectively (p<0.05).

In the present study, the mean plasma
creatinine, BUN, AST, ALT and ALP
concentration (p < 0.05) was significantly
increased after intramuscular administration of
amikacin at therapeutic dosage in healthy
goats (Table 2). These results are in close
agreement with other reported cases for
amikacin (Dinev et al., 2005), tobramycin
(Jernigan et al.,, 1988) and gentamicin
(Ramsay and WVulliet, 1993; Lashev and
Lasarova, 2001) treatment at therapeutic
doses. El Badwi (2012) who stated that the

gentamicin treated group scored the higher
values of urea. Similarity Elyazji et al., (2013)
and Shahidullah et al., (2016) who stated that
a significant increase in serum creatinine when
administration of gentamicin for longer time
duration. However, AST, ALT and ALP
enzymes increased with liver damage (Harr,
2002). Liver enzymes indicated the alteration
in cell membrane integrity or Dbiliary
epithelium (Eran et al., 2007). Many previous
reports showed the decrease in total protein
and albumin levels and increase in ALT and
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creatinine levels with gentamicin
administration (Saleemi et al., 2009).

The possibility that therapeutic dosage of
some drugs may cause minor changes in some
of the haemato-biochemical parameters. It
may show that oxidative stress responsible for
increased production of reactive oxygen
species associated with an increase in lipid
peroxidation, which takes place in the cell
membranes or tissue and ultimately leading to
cellular damage. Therefore it could be
constitute as minor treatment hazards.
Because, liver is the first organ to encounter
ingested nutrients, vitamins, metaltitute minor
treatment hazards. These results might be
accepted as a starting point for future
experiments in a direction aimed at inculcating
safety measures in aminoglycoside antibiotics
use.
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