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Abstract: Chronic suppurative otitis media (CSOM) is the chronic inflammation with perforation of middle ear. If
CSOM is not treated, it may cause secondary inflammation of liver with elevated liver enzymes and histological
changes. Present study is aimed to observe the hepatotoxic effects due chronic suppurative otitis media (CSOM) in
CSOM induced rats and alsoto observe the effects of ceftazidime and amikacin to attenuate hepatotoxicity due to CSOM.
Liver enzyme tests and histological examinations were performed on rats divided into different groups as G1 (negative
control), G2 (positive control), G3 ceftizidime (15mg/kgintraperitonelly) and G4 amikacin (15mg/kg).One-way ANOVA
showed that liver enzymes were significantly increased (»p=0.000 and F value 6.899) except gamma glutamic transferase
in G2 (rats with CSOM without treatment) from G1 (negative control without CSOM) with histological damage of liver.
These hepatotoxic effects were attenuated or recover with proper treatment with potent antibiotics (ceftazidime and
amikacin). Therefore, study showed that chronic suppurative otitis media can induce hepatic toxicity including elevated
liver enzymes level and inflammation, aggregation or infiltration in liver cells in rat model with reversible hepatic
damage. If CSOM is treated with adult dose of ceftazidime or amikacin, it may attenuate the damage and prevent risk of

liver damage.
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INTRODUCTION

Liver is responsible for the detoxification and metabolism
of several chemicals and drugs from the body (Mohsen et
al., 2017). Chronic inflammation, infection and oxidative
stress are leading reasons of hepatic toxicity. Untreated
infections of a body part may cause secondary infection
of liver It is usually conducted to have understanding of
different injuries or diseases related to the hepatic
enzymes alteration and in certain condition, the abnormal
levels of transaminases with the altered levels of alkaline
phosphates and gamma transpeptidase may present the
condition of the inflammation, toxicity or injury of liver.
Therefore, it may present the infection of another organ
(Edoardoet al, 2005). Present study is aimed to observe
the hepatotoxic effects due to chronic suppurative otitis
media (CSOM) in CSOM induced rats.

Chronic suppurative otitis media is a chronic infection
with inflammation of middle ear infection. This is usually
associated with middle ear perforation, hearing loss with
otalgia and otorrhea (ear discharge) (Nwabuisi and Ologe,
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2002). World health organization (WHO) reported that
global prevalence of chronic suppurative otitis media is
about 65 to 330 million in a year and estimated
prevalence rate of CSOM in south East Asia is 5.2%
which makes this area included among the highly
prevalent (Igbal et al; 2009).In Pakistan, the most
frequent organism (Pseudomonas aeruginosa) found to be
the most sensitive by amikacin but also with ceftazidime
and ciprofloxacin (Manssor et al, 2009). However,
amikacin or ceftazidime may cause minor hearing loss,
therefore, it should be used with precaution (Brown et al,
1989). The present study also aimed to observe the
recovered effects on hepatotoxicity due to CSOM (if any)
after treatment with ceftazidime and amikacin in CSOM
induced rats.

MATERIAL AND METHODS

Animals

Rats (male Sprague-dawley) with average weight 191.5g
+12 were purchased (Dow University of health sciences).
Animals were locally bred and kept under 12 hour light
dark cycle at 22+2°C. NIH recommendations for the Care
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and Use of Laboratory Animals were followed. Rats were
randomly selected to serve any group (Saleem et al;
2018).

Dosing protocol

Liver enzyme tests and histological examinations were
performed on rats divided into different groups as Gl
(negative control), G2 (positive control), G3ceftizidime
(15mg/kg intraperitoneally), and G4 amikacin (15mg/kg
intraperitoneally). G2 was left untreated while G3 and G4
were treated with antibiotics (ceftazidime and amikacin)
for one week after two weeks of CSOM induction. For the
Induction of CSOM, rats were given anaesthesia with
ketamine  (100mg/kg) with diazepam (0.1mg/kg
intraperitoneally) followed by inoculation of 0.04ml of
6.4* 10’CFU of Pseudomonas aeruginosa into the ear
(tympanic bulla) (Trinidad et al., 2005; Bhutta et al.,
2012).

Estimation of liver enzymes

Liver function tests (direct bilirubin, total bilirubin,
alkaline phosphate, aspartate aminotransferase, gamma
glutamyl transferase) were performed in the serum of the
rats.

Test Principle for estimation of direct bilirubin
A stabilized diazonium salt, 3, 5 Dichlorophenyl
diazonium tetrafluoroborate (DPD) couplesdirectly with
direct (conjugated) bilirubin in an acid medium to form
azobilirubin. The absorbance at 570 nm is proportional to
the direct bilirubin concentration in the sample.

Test Principle for estimation of total bilirubin

A stabilized diazonium salt, 3, 5-dichlorophenyl-
diazonium tetrafluoroborate (DPD), reacts with
conjugated bilirubin directly and with unconjugated
bilirubin in the presence of an accelerator to form
azobilirubin. The absorbance can be detected at 540 nm.

Test Principle for estimation of ALP

Alkaline phosphatase activity is determined by measuring
the rate of conversion of p-nitro-phenylphosphate (pNPP)
to p-nitrophenol (pNP) in the presence of magnesium and
zinc ions and of 2-amino-2-methyl-1-propanol (AMP) as
phosphate acceptor at pH 10.4. The rate of change in
absorbance due to the formation of pNP is measured
bichromatically at 410/480 nm and 1is directly
proportional to the ALP activity in the sample.

Test Principle for estimation of ALT

This method was also based on the recommendations of
the “International Federation for Clinical Chemistry”
(IFCC). Pyruvate and glutamate are produced when ALT
transport amino group from alanine to 2-oxoglutarate.
Pyridoxal phosphate catalytzesthe reaction and NAD+ is
formed when pyruvate enters a lactate dehydrogenase
(LDH). The absorbance is taken at 340 nm.

Test principle for estimation of GGT

GGTcatalyses the transfer of the gamma-glutamyl group
from the substrate, gamma-glutamyl-3-carboxy-4-
nitroanlide, to glycylglycine, yielding 5-amino-2-
nitrobenzoate. The absorbance can be detected at 410/480
nm after formation of 5-amino-2-nitrobenzoate (Moss and
Henderson, 1999; Schumann et al; 2002).

Histopathological examination of liver

Liver samples collection of rats

At the end of the experiment, the rats were anesthetized,
dissected and liver was excised immediately. This
procedure followed the preservation of liver in 10%
formalin, then in formalin wax which were further stained
using hematoxyline and eosin stain. Histopathological
examination was done to observe cellular pattern, sign of
inflammation, infiltration or necrosis (Alharthi et al,
2019).

STATISTICAL ANALYSIS

Results are presented as mean £SD. One way ANOVA
was applied for liver enzymes analysis and group
comparisons (Post Hoc) were done by Tukey’s test (p
>0.05).

RESULTS

Estimation of liver enzymes

Liver enzymes and chemical such as total bilirubin, direct
bilirubin, serum glutamic pyruvic transaminase, alkaline
phosphate and gamma glutamic transferase were
estimated in CSOM induced rats.The effects of CSOM on
liver enzyme tests was obtained significant when one-way
ANOVA was applied with p value 0.000 and F value
6.899.
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Fig. 1. Total bilirubin concentration (mg/dl) in G1
(negative control), G2 (positive control), G3 (ceftazidime
treated) and G4 (amikacin treated).

Total bilirubin (mg/dl)

Fig. 1-5 show significant increase (p<0.05) in total
bilirubin, direct bilirubin, serum glutamic pyruvic
transaminase, alkaline phosphate but not in gamma
glutamic transferase in G2 (rats with CSOM without
treatment) from G1 (negative control without CSOM) but
not in gamma glutamic transferase.
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Fig. 2: Direct bilirubin concentration (mg/dl) in Gl
(negative control), G2 (positive control), G3 (ceftazidime
treated) and G4 (amikacin treated).
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Fig. 3: SGPTconcentration (IU/L) in Gl (negative
control), G2 (positive control), G3 (ceftazidime treated)
and G4 (amikacin treated).
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Fig. 4: ALP concentration (IU/L) in Gl (negative
control), G2 (positive control), G3 (ceftazidime treated)
and G4 (amikacin treated).
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Fig. 5: GGT concentration (IU/L) in Gl (negative
control), G2 (positive control), G3 (ceftazidime treated)
and G4 (amikacin treated).
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These figs. also show that there was significant decrease
(p<0.05) in liver enzymesin treated groups of G3
(ceftazidime) and G4 (amikacin) from positive control of
G2 (rats with CSOM without treatment) but insignificant
difference from negative control of G1 (healthy rats).

Histopathological examination of liver

In order to evaluate the hepatotoic effects of chronic
suppurative otitis media (CSOM) infection in rats, not
only liver function tests were conducted but
histopathological studies were also performed. Fig. 7
presented normal patteren of hepatocytes with normal
nucleus without aggregation and any inflammation or
infiltration of monocytes of Gl (negative control).
However, liver of the rat of G2 (positive control with
CSOM infection without any treatment) showed
toxicological effects of CSOM infection at hepatic level.
Aggregation, inflammation and infiltration can be seen in
fig. 7. In addition to this, dilation of the vessels showed
worse condition of hepatic inflammation.

Fig. 7: G2 (Hepatocytes of rats with CSOM without
treatment).

G3 (ceftazidime) andamikacin (G4) showed little bit
better pattern as compared to the positive control but
poorer than negative control. These groups showed
approximately the same pattern of inflammation with
aggregation (figs. 8 and 9).
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Fig. 8: G4 (Hepatocytes of rats when treated with
ceftazidime

Fig. 9:
amikacin

G4 (Hepatocytes of rats when treated with

DISCUSSION

Liver function test is usually conducted to understand
different injuries or diseases related to the hepatic
enzymes alteration which is usually of two types. One is
hepatocellular predominant and the second is cholestatic
predominant. Although in certain condition, the abnormal
levels of transaminases with the altered levels of alkaline
phosphates and gamma transpeptidase may present the
consequences of the inflammation, toxicity or injury of
liver or another organ (Edoardoet al, 2005).

In the present study, direct as well as total bilirubin, direct
bilirubin, SGPT and ALP were significantly (p<0.05)
high in diseased group without any treatment (G2) as
compared to the healthy rats (G1). This indicated the risk
of hepatic inflammation or injury in the positive group
suffering from infection without treatment (G2).On the
other hand, ceftazidime and amikacin treated groups (G3
and G4) showed significant decrease (p<0.05) from group
without any treatment (G2) but insignificant (p>0.05)
difference from healthy rats (G1). There was no change in
GGT levels among all the groups (G1, G2, G3 and G4).

Bilirubin levels provide information about risk status of
liver. It is a product of form hemoglobin and its elevated
levels shows the condition of hyperbilirubinemia or
hypobilirubinea in conjugated or unconjugated form in
different clinical presentations such as ineffective
erythropoiesis, large hematomas or alcoholic liver disease
(Fevery et al, 1986; Bosma ef al, 1995). immune markers
which are reported to be altered in chronic infections such
as IgE, IL6, IL8 and tumor necrosis factor are also
reported to be involve in hepatitis, liver cirrhosis and
other hepatic diseases (Gonzalez-Quintela ef al/, 1999).

The biochemical abnormalities regarding amino-
transferase levels may be due to chronic suppurative otitis
media. Asliterature shows that a number of infection o
conditions such as ischemic injury, toxic injury, acute
viral hepatitis, acute biliary obstruction or alcoholic and
non-alcoholic fatty liver disease may cause increased
ALP (Maria and Victorino, 1997; Aithal et al, 2000).

The determination of alkaline phosphate (ALP) occupies
very important place in the diagnosis of hepatic
dysfunction along with the serum concentration of gamma
glutamyl transpeptidase. It is also involved in the
elevation of inflammatory markers (Ghosh et al, 2014)
and toll like receptors. In the current study, only G2
group represented abnormal (significantly higher than
normal values of G1) values, presented the high risk of
liver inflammation, cholestatis or toxicity only in Gl
group (Bilski ef al, 2017; Molnar et al, 2019).

Gamma glutamyl transpeptidase. is less specific for liver
injury due to its presence in other tissues and organs but it
is highly sensitive for liver or infection, particularly with
altered biochemical markers of liver. It presented the
overall status of the liver function its unchanged level
shows that there was no irreversible changes or damage at
hepatic level due to CSOM (Betro et al, 1973; Lum and
Gambino, 1972).

Focal inflammation of the hepatic cells may present one
or more aggregates of inflammatory cells which is
developed during the chronic inflammation of liver or
other body organ (Hall ef a/, 1992).

The elevated inflammatory markers or components of the
immune system may lead to the inflammation, necrosis
and even apoptosis or fibrogenesis of liver cells (Cohen-
Naftaly and Friedman, 2011; Safadi et al, 2004;
Hintermann, 2013)

In the presented study, high IgE and otherrcytokines may
contribute to create high risk for autoimmune hepatitis
(Oliveira et al, 2015, Mehboob ef al., 2020).

In the current study, G1 of healthy rats without CSOM
showed normal histopathological condition of hepatic
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cells without any sign of inflammation (absence of
neutrophils, macrophages or lymphocytes), edema,
hyperemia, necrosis or apoptosis.

On the other hands, the group G2 with CSOM but without
any treatment showed a little changed histological view
with peripheral inflammation (with altered hepatic
enzyme and cytokines concentration). The presence of the
inflamed cells makes the liver condition susceptible for
liver injury or infiltration of immune cells. No sign of
predominance of plasma cells in portal infiltrate was
observed. Centrilobular injury with the sign of
hepatocellular necrosis was also absent.

Both of the treated groups (from G3 and G4) showed
normal pattern of the cells with very little inflammation
signs. It seemed that the antibiotics (ceftazidime and
amikacin) revert the inflammation particularly around
portal vein due to CSOM in the rats at hepatic level too
(along with the decrease of IgE and cytokines
concentration with the normalization of hepatic enzyme
levels).

The hepatic inflammation with abnormal liver function
test and elevated cytokines levels with altered IgE
concentrations may present the early stage of hepatic
injury due to CSOM induced in the rats which is
reversible. These results are supported by the reported
literature indicating the autoimmune hepatitis after the
chronic infection of the liver or any other organ with
altered immune system markers concentrations (Hall et al,
1992)

CONCLUSION

Present study showed that chronic suppurative otitis
media can induce hepatic toxicity including elevated liver
enzymes level and inflammation, aggregation or
infiltration in liver cells in rat model with reversible
hepatic damage. IfCSOM is treated with adult dose of
ceftazidime or amikacin, it may attenuate and prevent risk
of liver damage.
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