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Abstract

Colistin is an antibiotic with a dose-limiting side effect when used against multidrug-resistant gram-negative pathogens. The
aim of this study was to investigate the effect of colistin on aspartate aminotransferase (AST), alanine aminotransferase (ALT)
and gamma glutamyl transferase (GGT) activities in ovariectomized rats. Group | was the control group, Group Il was ovariec-
tomized only and Group Il was ovariectomized and colistin administered. Colistin administration caused damage in ovariec-
tomized rats. AST, ALT and GGT activities were higher (p<0.001) in Group Ill compared to the other groups. The increase in AST,
ALT and GGT activities due to 73 mg/kg colistin application is an indicator of damage. For this reason, considering the effects
found in the study, administration of colistin at alower dose and duration can be considered as an alternative medicine option.
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1. Introduction

Five medications (polymyxins A—E) make up the class
of polypeptide antibiotics known as polymyxins. Howe-
ver, only polymyxin B and polymyxin E or colistin have
therapeutic applications.>? Colistin is a polymyxin E
group glycopeptide antibiotic that significantly affects
gram-negative bacteria that are resistant to many dru-
gs, including Klebsiella pneumoniae, Acinetobacter ba-
umannii, and Pseudomonas aeruginosa.”® Colistin was
discovered in 1949. It was introduced for clinical use in
the 1969s. However, because of worries about its adver-
se effects, especially nephrotoxicity, it was replaced by
less toxic antibiotics.! In 1970, colistin was temporarily
discontinued due to side effects.®**° Colistin interacts
with anionic lipopolysaccharides, displacing divalent ca-
tions (Ca*? and Mg*?) in the membrane of gram-negati-
ve bacteria. Colistin is mostly found in the extracellular
area and has a large molecular weight, making it difficult
to pass through cell membranes.® It is currently used as
a last resort to treat life-threatening infections caused
by gram-negative bacteria such as Klesbsiella pneumo-
nia and Escherichia coli.’ The precise mechanism of toxi-
city caused by colistin is unknown, however it appears
to be connected to the overall dosage and/or length of
time that colistin is administered.”® It is possible that it
may cause toxicity in humans and animals and affect its
optimal therapeutic efficacy in the clinic.® Changes in
estrogen, progesterone and some hormone levels occur
in rats. Therefore, ovariectomy operation was perfor-
med in female rats to evaluate the effect of colistin more
accurately and to minimize the effects of sex hormones.

The aim of this study was to investigate the effect of co-

listin on serum aspartate aminotransferase (AST), alani-
ne aminotransferase (ALT) and gamma glutamyl transfe-
rase (GGT) activities in ovariectomized rats.

2. Material and Methods
2.1. Chemicals

Colistin (Colimycin® 150 mg/vial colistin base activity,
Kogak Farma, Turkiye) was used in the experimental
procedures.

2.2. Experimental procedures

In this investigation, eighteen Wistar Albino female rats
weighing between 220 and 240 grams were emplo-
yed. The animals were from the Experimental Animals
Research and Application Center at Kafkas University.
Animals were kept in cages in a controlled room with a
constant temperature of 24-25°C and a 12-hour dark-li-
ght cycle. They were provided with unlimited access to
water and standard food. No experimental procedures
were performed for one week for adaptation. At the
end of one-week, experimental procedures were star-
ted. Before starting the experiment, rats were weighed
and selected so that there was no statistical difference
between the groups and groups were formed (n=6).

Group | (Control): Only saline will be administered intra-
muscularly for 7 days without ovariectomy.

Group Il (Ovariectomy): Ovariectomy will be perfor-
med, and saline will be administered intramuscularly for
7 days.

Group lll (Ovariectomy+Colistin): Intramuscular admi-

How to cite this article: Aygérmez S. Effect of colistin injury on aspartate aminotransferase, alanine aminotransferase and gamma glutamyl trans-
ferase activities in ovariectomized rats. Rats, 2024; 2(2): 47-50. Doi: 10.5281/zenodo.14567347

This work is licensed under a Creative Commons Attribution 4.0 International License


https://orcid.org/0000-0002-5675-5096
https://ratsjournal.com/index.php/pub
https://makavpublishing.com/

nistration of colistin 73 mg/kg twice daily at 8 hours in-
tervals (1.0 and 2.0 mg/kg on day 1; 2.50 and 2.50 mg/
kg on day 2; 3.5 and 5.5 mg/kg on day 3; 8.0 mg/kg twi-
ce daily on days 4, 5 and 6; single dose of 8.0 mg/kg on
day 7).8

In the study, a total of 12 animals in two groups under-
went ovariectomy. The study was started 10 days after
the end of antibiotic administration.™

Experimental procedures were performed at Kafkas Uni-
versity Experimental Animal Research and Application
Center. Laboratory analyses were performed at Kafkas
University, Faculty of Veterinary Medicine, Biochemistry
Laboratory (Kars/Turkiye).

2.3. Serum preparation

The day (day 8) following the final dose of colistin, the
rats were anesthetized (ketamine/xylazine ((35-50/5-
10mg/kg) (Ketalar-Pfizer/Alfazyne 2%-Ege-Vet, Tirkiye))
and their lives were terminated by cervical dislocation
method in accordance with ethical rules. Afterwards,
blood samples were taken from all the animals in the
tubes. The blood sample was centrifuged at 3000 rpm
for 10 min and serum was separated and stored at -20°C
until analysis.

2.4. AST, ALT and GGT analysis

Serum AST, ALT and GGT activities were measured using
a colorimetric kit (Erba, Tlirkiye) according to the manu-
facturer’s instructions.

2.5. Statistical analysis

The data was statistically evaluated using the SPSS
software package, version 26.0 (SPSS, Chicago, IL). The
groups were compared using Tukey’s post-hoc test af-
ter a one-way ANOVA analysis. A p-value of less than
p<0.001 was deemed statistically significant. The results
are shown as mean = standard deviation.

3. Results

3.1. Results of the effect of colistin on serum AST
activity

In this study, serum AST results are given in Figure 1. In
this context, when group Il was compared with group |
and group ll, a statistically significant increase was found
in group Il (p<0.001).
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3.2. Results of the effect of colistin on serum ALT activity

In the current study, serum ALT results are given in Fig-
ure 2. According to the findings, when group Il was
compared with the other groups, a significant increase
was determined in group Il (p<0.001).

3.3. Results of the effect of colistin on serum GGT
activity

In this study, serum GGT results are given in Figure 3.
According to Figure 3, the colistin group showed a statis-
tically significant increase compared to the control and
ovariectomy groups (p<0.001).

4. Discussion

The emergence of multidrug-resistant gram-negative
bacteria has renewed interest in the use of colistin due
to its toxicity consequences.’ In the present study, we
measured serum AST, ALT and GGT activities to monitor
colistin toxicity in ovariectomized rats.

The liver is the largest organ in the organism, accounting
for about 2-3% of the average body weight.*? The symp-
toms of liver disease are often vague. They can also be
confused with symptoms of other diseases. This makes
diagnosis difficult. The identification and monitoring of
these disorders requires the use of biomarkers.’* The
most important liver enzymes are aminotransferases
(AST, ALT and GGT).***8 The transfer of a-amino groups
to the a-keto group of a-ketoglutaric acid is catalyzed by
liver aminotransferases (AST and ALT). In the processes
of gluconeogenesis and amino acid metabolism, this
catalyzes the transfer of amino groups to create produ-
cts.’9% AST and ALT are found in high concentrations in
the liver. However, they can also be found in other tis-
sues.’? GGT is found primarily in the liver. It can also
be found in biliary epithelial cells, kidney, intestine,
prostate and pancreas.?* Depending on the pattern of
elevation, these tests can help narrow down the diffe-
rential diagnosis and pinpoint a part of the liver where
damage may be occurring.” AST and ALT are important
in the early identification and diagnosis of liver disor-
ders.’>® They play a vital role in determining the seve-
rity and prognosis of the disease. Their elevation is one
of the most critical indicators of acute hepatocellular
cell damage in the clinic.’® AST, ALT and GGT are usu-
ally elevated in liver injury or liver disease, usually due
to their release from hepatic cells where they are sto-
red in the bloodstream. AST and ALT are released into
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Figure 1: Effect of colistin on aspartate Figure 2: Effect of colistin on alanine ami- Figure 3: Effect of colistin on gamma glu-
aminotransferase (AST) activity in ovarie- notransferase (ALT) activity in ovariecto- tamyl transferase (GGT) activity in ovarie-
ctomized rats. Each column with vertical mized rats. Each column with vertical lines ctomized rats. Each column with vertical
lines represents different letters indica- represents different letters indicating statis- lines represents different letters indica-
ting statistical difference between groups tical difference between groups (p<0.001). ting statistical difference between groups
(p<0.001). (p<0.001).
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the circulation as a result of liver cell damage caused
by alcohol, medications, xenobiotics, and metabolites.?
Hepatocytes, which are liver cells, are involved in the sy-
nthesis of various amino acids with the help of AST and
ALT. Although elevated GGT levels are not specific for
liver disease, they are considered one of the best indi-
cators of liver-related mortality.” Damage to liver cells
causes liver enzymes (AST, ALT and GGT) to leak into the
circulation. This leads to elevations in serum enzymes
routinely used in liver function tests.?* In a study, a sig-
nificant increase in GGT activity in urine sample was ob-
served in the third treated group (450,000 IU/kg/day)
in different dose administration of colistin, while no
increase was observed in AST and ALT activities.* In a
study conducted with levofloxacin, it was reported that
AST, ALT and GGT activities increased in the levofloxacin
treated group compared to the control group.?® In anot-
her study, AST, ALT and GGT activities were found to be
higher in the gentamicin-treated group compared to the
control group.? In the present study, AST, ALT and GGT
activities were higher in the colistin group compared to
the other groups. This suggests that it may be an indica-
tor of liver damage.

5. Conclusion

From the results of the above study, aspartate aminot-
ransferase (AST), alanine aminotransferase (ALT) and
gamma glutamyl transferase (GGT) activities were found
to be significant in the colistin-administered group com-
pared to the other groups (p<0.001). It can be conclu-
ded that intramuscular administration of colistin should
be avoided. However, if its use is to be continued, dose
calculation should be made to avoid toxicity. Colistin 73
mg/kg intramuscularly causes serious damage. There-
fore, it is recommended to use colistin below 73 mg/kg
body weight.
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