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Abstract— The present study evaluated the hepatoprotective
action of Abutilon indicum aqueous extract on heat stress—
induced liver damage in male Wistar albino rats. Heat stress
causes oxidative stress, inflammation, and hepatocellular
damage, ultimately leading to liver functional disturbance and
necrosis. Twenty-four male rats were randomly assigned to 3
groups as follows (n = 8 per group): Group A, the control, was
treated with normal saline (0.9% NacCl); Group B was exposed
to heat stress for 3 h a day at 39-40°C for 30 days ; and Group
C received heat exposure followed by oral administration of
aqueous extracts of Abutilon indicum (100 mg/kg body
weight) for one month. The results of this study revealed a
significant decrease in biochemical parameters (Alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), and total bilirubin (BT) in Group
C, compared to Group B. Additionally, the histological
analysis identified severe hepatocyte necrosis, along with
inflammation and hepatocellular degeneration in Group B,
while Group C showed a significant positive effect on the
biochemical parameters of the rats’ liver damage induced by
heat stress. In conclusion, Abutilon indicum has
hepatoprotective qualities and could be used as a natural
remedy to lessen animal liver damage brought on by heat
stress.
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INTRODUCTION

Heat stress (HS) establishes serious challenges to both public
health and the livestock industry, resulting in substantial
economic losses and adverse effects on human and animal
health. These consequences are expected to intensify with the
progression of global warming (1). Acute and chronic HS can
lead to a wide range of physiological and behavioral
disturbances in animals including metabolic oxidative stress
responses, dysfunctions immune disorders, and organ
impairments (2-6). The liver is a central metabolic organ that
regulates numerous biological processes including nutrient
storage, protein synthesis, metabolism, excretion, and
detoxification of major toxins (7- 9). Owing to these critical
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functions, the liver is continuously exposed to a variety of
internal and external stressors (10). Toxic insults including
thermal stress can impair hepatic cells, tissues, and
architecture, ultimately contributing to liver dysfunction or
disease (11). In addition, heat stress disrupts the activity of
major antioxidant enzymes such as superoxide dismutase
(SOD), glutathione peroxidase (GPX), and reduced
glutathione (GSH). These alterations promote mitochondrial
dysfunction and excessive free radical generation,
underscoring the central role of mitochondrial integrity in heat
stress—related liver pathology (12,13). Elevated temperatures
have been shown to reduce the activity of antioxidant enzymes
in the liver and to increase the generation of reactive oxygen
species (ROS) and lipid peroxidation in various tissues
(13,14). Heat exposure also decreases plasma alkaline
phosphatase levels, while inducing oxidative stress and
inflammatory responses that may alter metabolic hormone
regulation in rats (15). Hepatocytes contain high
concentrations of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), which are released into the
bloodstream following liver cell damage or stimulation,
making them reliable biomarkers of hepatic injury (16). Given
these hazards, recognizing effective protective approaches
against HS-induced oxidative and inflammatory damage is an
expanding research priority. Herbal medicines remain a
primary healthcare resource for many populations; the World
Health Organization estimates that over 80% of people in low-
and middle-income countries use traditional remedies for
common ailments (17). The genus Abutilon, belonging to the
family Malvaceae, comprises approximately 150 annual or
perennial herbs and small trees, many of which display
considerable morphological diversity (18,21). Historical
records and oral traditions document the high vitamin and
mineral content of the leaves, while the oil-rich seeds were
roasted and consumed in certain cultures (19). Among these
species, Abutilon indicum (L.) Sweet, commonly known as
Indian mallow or “Aatibala,” is an important medicinal plant
in Ayurvedic medicine (20). A. indicum is characterized by
oval leaves, yellow flowers, dentate comb-like fruits, and dull
brown seeds (22). In recent years, increasing attention has
been directed toward herbal medicines as potential protective
agents against oxidative and inflammatory damage induced by

40


mailto:ghassaq51@mu.edu.iq

Kerbala Journal of Veterinary Medical Sciences Issue (1), Volume (2), (2026)

environmental stressors. Previous studies have reported its
hepatoprotective properties (23) as well as its anti-
inflammatory effects (24). Additionally, a-glucosidase and a-
amylase inhibitory activities, antipyretic and antidiabetic
effects, anti-diarrheal activity, and DNA protective properties
have been documented (25,26). This study evaluates whether
Abutilon indicum confers hepatoprotection against heat stress—
induced biochemical and enzymatic disturbances in rats.

MATERIALS AND MTHODS

Preparation for Aqueous Plant Extract

The whole plant of Abutilon indicum (seeds, roots, and
leaves) was collected from Al-Muthanna University, Irag, and
authenticated at the Department of Botany. The plant materials
were thoroughly washed with tap water and rinsed three times
with sterile distilled water, then air-dried at room temperature
for one week. After drying, the plant parts were cut into small
pieces and ground into a fine powder (27). Ten grams of the
powdered plant material were dissolved in 100 mL of distilled
water and heated on a hot plate at 60°C with continuous
stirring overnight. The mixture was allowed to cool to room
temperature and subsequently filtered using Whatman No. 1
filter paper. The filtrate was centrifuged at 3000 rpm for 10
minutes, transferred into a clean sterile bottle, and stored at
4°C until further use.

Animal Dosing Protocol

Male albino rats weighing approximately 180 + 30 g and
aged 56 days were obtained from Al-Muthanna University,
Irag. Animals were housed under standard laboratory
conditions with free access to a pellet diet containing at least
16% crude protein and 8.5 MJ/kg metabolizable energy, as
well as water and libitum, except during periods of heat stress
exposure. A total of 24 rats were randomly divided into three
groups (n = 8 per group): Group A (Control): Rats received
normal saline orally every other day for 30 days. Group B
(Heat Stress): Rats were exposed to heat stress at 39-40°C for
3 hours daily. Food and water were withheld only during the
heat exposure period and the subsequent overnight recovery
period (12 hours), after which normal feeding and watering
were resumed. This protocol was repeated daily for one
month. Group C (Heat Stress + Treatment): Rats were
subjected to the same heat stress protocol as Group B.
Immediately after the completion of each daily heat stress
exposure, rats received A. indicum aqueous extract orally at a
dose of 100 mg/kg body weight for one month (28).

Blood Collection and Biochemical Parameters

Following the experiment, chloroform vapor at a
concentration of roughly 25,000 parts per million was used to
put the animals to sleep for five minutes before they were
killed. For histological and biochemical analyses, male rats
were employed. Disposable syringes were used to draw five
milliliters of blood via heart puncture, and the samples were
stored in tubes without anticoagulant until a clot formed
within fifteen minutes. The serum was then extracted from the
coagulated blood samples by centrifugation at 5000 rpm for 15
minutes. The serum was kept in standard tubes at -20°C until
it was required (27). The serum extracted from each sample

was used to measure BT and transaminases (AST, ALT, and
ALP).
Histological Examination (29)

After 24 hours of keeping in a 10% neutral buffered
formalin solution, the liver is washed with 70% ethanol. Next,
tissues were put in tiny metal caskets, folded with a magnetic
stirrer, dried up with a cycle of alcohol extending from 70% to
100%, and then set in paraffin using an embedding procedure.
A rotary ultra-microtome was used to slice the paraffin blocks,
which were then placed on glass slides and permitted to dry
overnight. Concerning staining, hematoxylin and eosin (H&E)
dyes were displayed, and slides were examined under a light
microscope.

STATISTICAL ANALYSIS

The least significant difference (LSD) test was conducted
using ANOVA one-way by the program IBM SPSS (USA),
version 20. P < 0.05 was considered statistically significant.
The figures in the tables indicate the means and their standard
deviations.

ETHICAL APPROVAL

This study was approved by the research and animal ethical
committee in the College of Veterinary Medicine, Al-
Muthanna University, Iraq, Ref: AM.VET.2025.03, Date: 13-
3-2025).

RESULT AND DISCUSSION

Serum Liver Biochemical Parameters

Hepatocytes contain large amounts of AST and ALT, which
are released into the bloodstream when hepatocellular damage
occurs. Serum ALT and AST activities are therefore reliable
indicators for evaluating liver function. Serum levels of ALT,
AST, ALP, and total bilirubin were significantly higher (p <
0.05) in the heat stress group (Group B) than in the control
group (Group A), with mean values of 36.60 +0.69, 246.50
+1.66, 200.30+1.50, and 0.7+0.1 IU/L, indicating severe
hepatic dysfunction. In contrast, the Abutilon indicum extract
treatment group (Group C) had significantly lower serum
ALT, AST and ALP levels (p <0.05) than the heat stress group
(22 £0.91; 106.5+1.10 and 110.4+1.70 IU/L). Additionally,
total serum bilirubin levels (0.3+0.1 mg/dl).
Histopathological Examination

This section describes the histological alterations observed
in the liver tissues of rats subjected to heat stress and treated
with Abutilon indicum extract. Liver sections stained with
hematoxylin and eosin (H&E) were examined under a light
microscope. Liver sections from the control group (Figure 1)
exhibited normal histological architecture, characterized by
hepatocytes radially arranged around the central vein, intact
cell membranes, distinct nuclei, and clear cytoplasm. In
contrast, liver tissues from heat-stressed rats (Figure 2)
showed marked histopathological alterations, including
hepatocellular degeneration, inflammatory cell infiltration,
nuclear condensation (pyknosis), sinusoidal congestion, and
disruption of the normal hepatic architecture necrosis,
indicating severe heat-induced liver injury. Following heat
stress exposure, liver sections from rats treated with Abutilon
indicum extract at a dose of 100 mg/kg body weight (Figure 3)
demonstrated noticeable histological improvement. These
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findings indicate a protective and regenerative effect of the
plant extract against heat stress—induced liver damage, as
evidenced by partial restoration of hepatic architecture,
reduced inflammatory changes, mild sinusoidal congestion,
and preservation of hepatocyte nuclei.

The present study displayed that heat stress causes hepatic
injury, as signaled by elevated liver enzymes and rigorous
histopathological alterations. Heightened serum ALT, AST,
and ALP actions are indicative of hepatocellular membrane
damage and necrosis, which are consistent with the observed
histological findings. Heat stress-induced oxidative stress and
inflammatory responses are expected to be responsible for
these extreme changes. Treatment with Abutilon indicum
significantly reduced liver injury, as supported by the
reduction in serum liver enzymes and enhancement in hepatic
histology. Preliminary phytochemical analysis of extracts of
Abutilon indicum obtainable the presence of carbohydrate,
alkaloid, anthraquinone glycoside, flavanoid, saponin, amino
acid, and phenolic compound as biologically active
phytoconstituent and may be accountable for their
pharmacological properties (30). The reduction in BT levels
supplements the protective role of the extract in continuing
hepatic and biliary function. Overall, the results suggest that
Abutilon indicum relieves heat stress—induced liver
dysfunction by stabilizing hepatocyte membranes, decreasing
oxidative damage, and sponsoring tissue regeneration. Acute
hepatitis is defined as a marked increase in aminotransferases
corresponding with Ischemic hepatitis (31). These findings are
well- matched with histopathological changes that originate in
the rats of both treated groups, which represented necrosis,
Pyknosis, and disappearance of hepatocyte nuclei, and were
established with increases in the aminotransferase serum
activity (32). Bilirubin gets accumulated in plasma each time
the occurrence of a liver disorder or obstruction in the biliary
tract or an increased rate of hemolysis.

Table 1. Effects of heat stress and Abutilon indicum extract on
serum liver biochemical parameters

Liver Group A Group B Group C
enzymes
('IAUL/[) 21.16 36.60 22
+0.35° +0.69° +0.91°
(ﬁJS/[) 99.2 246.50 106.
+0.19° +1.66° 5+1.10°
:LII/'ID) 100.5 200,30 110.4+
+0.77° +1.50° 1.70°
BT 0.2 0.7 0.3
(mgydI) +0.1° 0.1 +0.1°

Values are expressed as mean * standard deviation (n = 8
per group). Means within the same row with different
superscript letters (a, b, c) are significantly different from each
other (P < 0.05).
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Figure 1. Histological section of the liver of the normal rats
(control), showing normal hepatocytes with distinct nuclei and
clear cytoplasm (H&E, 40x%).
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Figure 2. Histological section of the liver tissue of rat exposed
to heat stress, showing severe necrosis of hepatocytes with
degeneration of some nuclei and apoptosis in some cells and
loss of normal hepatic architecture (H&E, 40x)
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Figure 3. Histological section of the liver treated rats with
Abutilon indicum showing few normal hepatic cells and few
necrotic cells mild congestion and regeneration of hepatocytes

the level of necrosis decreased in this group (H&E, 40x).

CONCLUSION

The present research indicated that heat stress affects
biochemical and histopathological alterations in the rat liver,
indicating hepatocellular degeneration. Processing of Abutilon
indicum aqueous extract significantly improved these
modifications, as proven by upgraded liver enzyme profiles
and rebuilding of hepatic architecture. The hepatoprotective
effects of Abutilon indicum are prospectively reconciled by its
valuable phytochemical components with antioxidant and anti-
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inflammatory properties. Therefore, Abutilon indicum may be

an appreciated

natural hepatoprotective mediator for

mitigating heat stress—induced liver injury in animals.
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