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ARTICLE INFO ABSTRACT

Article History Candidasis, an important cause of morbidity and death, has been on
Received:3/7/2024 the rise globally in the last several decades, particularly among very sick
Accepted:7/8/2024 patients. Because of its immunosuppressive effects, the metabolic disease

Available:11/8/2024 diabetes mellitus (DM) makes patients more likely to contract fungal
infections, such as those caused by Candida sp. Only a small number of

Keywords: studies have established a causal relationship between vaginal Candida
Vaginal Candida; infection and liver injury. Researchers in this study looked at how a vaginal
infection; liver; Candida infection affected a biomarker for liver damage in Wistar rats. The

biochemical; AST. researchers formed two groups of ten female Wistar albino rats each, out of
a total of twenty. We used rats that did not undergo any treatment as controls.
The female rats in the infected group will receive an intraperitoneal injection
of 120 mg/kg of alloxan to suppress their immune system. The next step is
to confirm that the glucose levels are high. Next, the vaginal opening is
inoculated with the isolated yeast C. albicans at a concentration of
approximately 5 x 10 and allowed to grow for 5 weeks. They had their blood
tested for total bilirubin, total protein, alanine aminotransferase, and
aspartate aminotransferase. Disturbed and distinct from the control group
were the liver injury biomarkers. Finally, vaginal Candida infections damage
the livers of Wistar rats.

INTRODUCTION

Hyperglycemia characterizes diabetes mellitus (DM), a metabolic and
degenerative disease that accelerates macro- and micro-vascular changes and causes long-term
complications such as retinopathy, neuropathy, and nephropathy (Uma Devi, 2007). It is
quickly becoming the most significant new danger to public health in the modern era
(Tulchinsky and Varavikova, 2010). Changes in polymorphonuclear cells, monocytes, and
lymphocytes, as well as a general weakening of cellular immunity, are among the system
abnormalities associated with diabetes (Daryabor et al., 2020).

Among elderly patients with candidemia, diabetes mellitus (DM), heart disease (HD),
and lung disease (LPD) are more common (Extremera et al., 2015). Numerous studies have
examined the link between diabetes and candidiasis (Lamster et al., 2008). This is mainly
because people with diabetes are more likely to get fungal infections than those without the
disease (Casqueiro et al., 2012).
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Depending on whether the infection is
localized, or systemic, various mechanisms
contribute to a higher Candida sp.
predisposition in diabetes patients (Pozzilli
and Leslie, 1994). Certain host conditions can
facilitate candidal colonization and infection.
These include yeast adhesion to epithelial cell
surfaces, increased glucose levels in saliva,
decreased salivary flow, microvascular
degeneration, and impaired neutrophil
candidacidal activity (Mohammed et al.,
2021). When combined with glucose, the
release of multiple degradative enzymes, or a
patient's overall immunosuppression state,
these conditions take on an even more
alarming tone. All these things tip the scales
in favor of Candida sp., making it easier for
them to go from commensal to pathogen and
infect hosts (Miramo6n and Lorenz, 2017).
Diabetic patients have a higher prevalence of
intestinal Candida albicans colonization,
according to a recent study by Gursoy et al.
(2018). The previous work on infected rats
subjected to stress for 10 days revealed
significant changes in their immune response
against Candida albicans (Rodriguez-Galan et
al., 2003). Increased fungal colonization and
lesions associated with acute steatosis,
consisting of lipid accumulation in the
cytoplasm of hepatocytes, were observed in
the livers of stressed and infected rats after 3
days of treatment (Schaarschmidt et al.,,
2018). This study investigated the impact of a
vaginal Candida infection on a biomarker
associated with liver damage in female Wistar
rats.

MATERIALS AND METHODS
Animals:

Seven days before the start of the
experiments, the experimental room was
filled with outbred female Wistar rats
weighing 100-150 g. The female rats were
kept at 22°C and subjected to a 12-hour light-
dark cycle with constant access to water and
food. All procedures were greenlit by the
Scientific Research Ethics Committee of the
Faculty of Science at Suez Canal University
in Ismailia, Egypt.

Experimental Design:

Rats were assigned to two groups:
Normal uninfected and C. albicans-infected
(Ca) groups. Rats were infected after
induction of diabetes by alloxan, Then,
isolated yeast C. albicans will be inoculated
in concentrations of about 5 x108 in the
vaginal opening and left to grow for 5 weeks
according to Carrara et al. (2009). Blood was
obtained for biochemical assays.
Biochemical Analysis:

The blood samples were centrifuged,

serum aspirated and analyzed for Bilirubin
concentrations, blood Alanine
aminotransferase (ALT), blood Aspartate
aminotransferase  (AST), total Protein
concentration, albumin and  globulin
concentration using commercial Kits.
Serum bilirubin was determined using the
commercial kit (Diamond, Diagnostics
company, Egypt, recommended by REF: 265
ml) according to the quantitative
determination of bilirubin method, (Suk et al.,
2019).

In accordance with Fernandez-Real
et al. (2010) a commercial kit (SPINREACT
company, Spain, REF: SP41274) was used to
determine serum ALT. Alanine was changed
into glutamate and pyruvate by adding an
amino group to a-ketoglutarate in a way that
can be undone. ALT helped make this
happen. The created pyruvate is then
converted into NADH and lactate-by-lactate
dehydrogenase (LDH). A sample's catalytic
concentration of ALT determines the rate of
reduction in NADH concentration as
measured photometrically.

Following the protocol laid out by
Stavreva Veselinovska (2016), AST in serum
was measured using a commercial kit from
SPINREACT in Spain (Ref: MD41264). AST
helped move an amino group from aspartate
to alpha-ketoglutarate in a way that could be
undone to make glutamate and oxalacetate.
Reducing the oxalacetate to malate-by-malate
Dehydrogenase (MDH) and NADH is the
process that is carried out. The photometric
rate of decrease in NADH concentration is
directly proportional to the catalytic
concentration of AST in the sample.
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According to Guobing et al. (2001),
a commercial kit (Vitroscient, Egypt, REF:
13501) was used to determine serum total
protein using the Biuret colorimetric endpoint
method. The biuret reaction is the basis of the
total protein reagent. In this reaction, divalent
copper forms the pink-to-purple biuret
complex with the peptide bonds of protein
under alkaline conditions. A specimen's color
intensity is proportionate to its total protein
concentration. It is calculated by tracking the
rise in absorbance between 530 and 570 nm.

A commercial kit from Vitro Scient
in Egypt (REF: 1011) was used to determine
serum albumin using the colorimetric diazo
method, as per the protocol outlined by (Yang
et al., 2018). Thanks to the development of
dye binding techniques, albumin
measurement has become much easier. By
lowering the pH of the reaction, the
bromocresol green (BCG) method is better at

binding dyes because it is more specific,
sensitive, and does not interfere with other
colors. The anionic dye bromocresol green
(BCG) can be bound to albumin at pH 4.2,
making the resultant complex blue-green in
color: Albumin + BCG —Albumin-BCG
complex. The concentration of albumin in the
specimen is directly proportional to the
intensity of the blue-green color. It is
calculated by tracking the rise in absorbance
between 580 and 630 nm.
RESULTS

Total bilirubin, direct bilirubin, ALT,
AST, total protein and albumin in the control
and infected group with Candida sp. was
demonstrated in Table 1. Data revealed that
total bilirubin, direct bilirubin ALT, AST,
total protein and albumin significantly
p<0.05 in the infected group in comparison to
the control group.

Table 1: Effect of infection with Candida albicans on the liver injury biomarker of the female

rats
Groups

Parameter Control Infection

Mean *S.E Mean %S. E
Total bilirubin (mg/dL) 0.93%0.07 1.80+0.15*
% of change 93.5%
Direct bilirubin (mg/dL) | 0.37+0.04 0.98+0.04*
% of change 164.8%
ALT (U/L) 35.1+1.88 69.6+3.02*
% of change 98.2%
AST (U/L) 34.5%1.52 65.3+2.69*
% of change 89.2%
Total protein (g/dL) 5.68+0.10 6.82+0.24*
% of change 20%
Albumin (g/dL) 4.63%0.19 5.28+0.16
% of change 14%

Data were expressed as means + SEM, n=10. Data were statically analyzed using T- test. (*) showed

data which is statistically significant at P<0.05.

DISCUSSION
The liver is susceptible to
xenobiotic-induced damage due to its
central role in xenobiotic metabolism and
its position as a gateway in the circulatory

system (Osterreicher et al., 2012). Damage
to the liver may have occurred due to
changes in liver function (Chao et al.,
2016). One reliable measure of liver
function is the total protein, albumin,
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globulin, direct and indirect bilirubin, ALT,
and AST levels (Papadia et al., 2004). In
this study, compared to the control group,
participants with candida infections had
significantly higher levels of direct
bilirubin, indirect bilirubin, and total
bilirubin. Bilirubin levels that are too high
could be a sign of liver disease or rapid
hemolysis (Hu et al., 2013). According to
Gowda et al. (2009), hepatic enzymes ALT
and AST can be used as biochemical
indicators of early acute hepatic damage.
The transamination reactions and serum
activities of the ALT and AST enzymes
involved in amino acid metabolism will
likely get stronger because of damage and
leakage in the cell membranes. These
enzymes are localized in the periportal
hepatocytes (Adedara et al., 2010). In this
study, Candida infection was found to cause
a notable rise in the serum enzyme activities
that indicate liver function. The higher
enzyme activities seen in the groups treated
with candida may be because the yeast
worked with these signs of liver damage to
make them stronger. Similarly, Pargaputri
and Andriani (2021) reported that rats
infected  with candida  displayed
significantly higher elevations in ALT and
AST levels. One possible explanation for
the rise in hepatic enzymes is that the liver
was damaged due to the toxic effects of a
candida infection.

The infected group exhibited a
statistically significant rise in total protein
data (P<0.05). The infected group's total
protein level was elevated because stress
leads to abnormal protein accumulation
(Juan et al., 2021). Medicated serum In the
infected group, albumin and globulin levels
were  significantly  higher (p<0.05).
according to O'Connell et al. (2005),
infections and diseases can cause albumin
and globulin levels to rise.
CONCLUSION

It is evident that vaginal
infection with candida albicans induced
liver injury. It is recommended to analyze
liver function regularly during vaginal
infection of candida and be in consideration

Casqueiro, J.,

Extremera, B.G.,

during the fungal treatment.
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