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Abstract: Hyperglycemia is characterized by elevated blood glucose levels that can lead to
diabetes mellitus. Diabetes mellitus is primarily caused by insulin resistance and impaired
insulin secretion. Eggplant (Solanum lasiocarpum) is a herbal plant traditionally used as a
remedy for the management of diabetes mellitus. In recent studies S. lasiocarpum showed
significant potential for glucose uptake. This study aimed to evaluate the effect of S.
lasiocarpum fruit extract on blood glucose levels, hematological parameters, SGPT, SGOT,
creatinine, and ureum levels in alloxan-induced diabetic rats. The study employed a
completely randomized design with six groups: G1 (normal control), G2 (diabetic control),
G3 (metformin control), G4 (extract 200 mg/kg BW), G5 (extract 300 mg/kg BW), and G6
(extract 400 mg/kg BW). SGPT, SGOT, ureum, and creatinine levels were measured using a
spectrophotometern, blood sugar levels were measured using a glucometer and
hematological levels were measured using hematology analyzer. Data were analyzed using
one-way ANOVA followed by Duncan’s multiple range test and revealed significant
differences (p < 0.05) between the control and treatment groups in blood glucose levels,
hematological parameters, SGPT, SGOT, creatinine, and urea levels with an optimal dose of
400 mg/kg body weight.
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Introduction According to the Indonesian Ministry of Health’s 2018

Diabetes mellitus is one of numerous
degenerative conditions that have become prevalent in
today’s society. According to Bilous and Donelly (2015),
diabetes mellitus is a metabolic condition characterized
by increased blood sugar levels due to insulin resistance
or decreased insulin synthesis. Data from the
International Diabetes Federation (IDF) in 2019 showed
that 463 million people worldwide had diabetes, and the
figure is expected to rise by 51% over the period 2030-
2045 (IDF, 2019). In 2012, diabetes mellitus led to 1.5
million deaths, 43% of which happened in individuals
under 70 years old (WHO, 2018). Indonesia is one of the
countries that has a high prevalence of diabetes.

Email: syukriah@uinsu.ac.id (*Corresponding Author)

Basic Health Research, the majority of diabetes cases
occur in women aged 55-64 and men aged 65-74. The
number of diabetics in Indonesia is more women (1.8%)
than men (1.2%) (Kementerian Kesehatan Republik
Indonesia, 2018).

Diabetes arises from a disruption in the function
of the hormone insulin, which is produced by cells on
the Langerhans islet of the pancreas. As an endocrine
gland, the pancreas will produce the hormones insulin
and glucagon. Insulin is one of the important hormones
in the body that functions as a controller of glucose levels
in the blood. This disruption in insulin will cause
hyperglycemia or increased blood sugar levels, which is
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then referred to as diabetes mellitus (Fox, C., & Kilvert,
2010). Hyperglycemia can cause dysfunction and organ
failure that will lead to ongoing complications in
diabetes (Thieu et al., 2019).

In general, diabetes mellitus is treated using
therapies such as insulin injections to help maintain
blood glucose balance (Kelly et al, 2011) and oral
antidiabetic drugs (Barbosa et al., 2013). The use of oral
antidiabetic drugs can cause ongoing side effects (Amjad
et al., 2019). As a result of the unwanted effects of oral
antidiabetic medications, researchers began to look for
other treatment alternatives for diabetics. Traditional
medicine that uses herbal plants was then found as an
alternative treatment for diseases, including diabetes
(Rehman et al., 2018). The WHO states that in some
continents, such as Asia and Africa, around 80% of the
population uses medicinal plants as a primary health
care alternative (Afiqoh et al., 2017; Park & Kim, 2014).
In addition, the Ministry of Health encourages the public
to use traditional medicines such as herbal medicine,
phytopharmaceuticals, and standardized herbal
medicines to support disease prevention and overall-
health (Kemenkes, 2020).

Many people believe that eggplant (S.
Lasiocarpum) can be used as a traditional medicine that
can cure pinworm infections (Hwong et al.,, 2019). In
addition, people often use eggplant (S. lasiocarpum) as an
alternative treatment for diabetes (Suwardi et al., 2021).
Solanum lasiocarpum has been traditionally consumed
and utilized as a medicinal plant in several regions of
China, particularly in the Guangxi and Hunan
provinces, for more than 300 years. Recent studies have
indicated that mogrosides and polysaccharides isolated
from the plant possess the ability to improve insulin
resistance, thereby supporting blood glucose regulation
and exhibiting antidiabetic activity. Although additional
clinical investigations are still required to confirm its
efficacy and safety in larger populations, existing
findings indicate that Solanum lasiocarpum has
considerable potential for diabetes management.

In Malaysia, the plant is widely known as
“terung asam” and is mainly valued for its medicinal
applications. Traditional practices involve using root
decoctions to relieve severe body pain and postprandial
discomfort. The roots are also incorporated into
medicinal baths for fever treatment and applied as
poultices to manage itching, cuts, wounds, and bruises.
Similarly, in India, the plant has long been employed in
traditional remedies, including the treatment of syphilis
and the reduction of swelling through the topical
application of leaf poultices (Zhao, et al., 2025).

Traditionally, Solanum lasiocarpum has also been
recognized for its antidiabetic properties. Fruit extracts
are commonly administered at doses between 50 and 200
mg/kg for various therapeutic purposes. Supporting
this, Nguyen et al. (2019) demonstrated notable
antidiabetic activity at a dosage of 100 mg/kg in

streptozotocin-induced diabetic rats. Furthermore,
WHO monographs (2005) have documented the plant’s
medicinal applications and effective dosage ranges,
reinforcing its therapeutic value. Collectively, these
findings provide both traditional and scientific evidence
regarding the efficacy of Solanum lasiocarpum in
conventional medicine. Therefore, the present study was
conducted to evaluate the antidiabetic potential of the
plant using both in vitro and in silico approaches (Zhao,
et al., 2025).

Although people have traditionally used it as a
medicine, preclinical research is required to assess how
eggplant extract influences blood glucose and bodily
organs, since prolonged use of herbal remedies can have
harmful effects if not carefully controlled. Preclinical
research on experimental animals is required before
testing on humans; thus, in this study, white rats with
physiological parallels to humans are used. So that the
research findings can be applied to the next preclinical
stage.

Materials and Methods

Preparation of Eggplant Fruit Extract (Solanum
lasiocarpum)

Eggplant (Solanum lasiocarpum) was cut with a
thickness of £ 5 mm and then dried. The drying process
was carried out in the oven. The dried eggplant fruit was
ground into simplicia powder with temperature 40-50°C
and time for 5-12 hours. The resulting powder was then
macerated in 96% ethanol for 3 x 24 hours, with stirring
every hour during the first 6 hours of soaking. This
maceration process was carried out with the calculation
that every 25 grams of simplicia will be soaked with 250
ml of 96% ethanol. The soaking solution is then filtered
using filter paper, and the dregs of the medicinal plants
are macerated again using the same solvent. This process
is repeated three times over three consecutive days until
the filtrate is clear, and then filtered. The resulting
filtrate is then concentrated using a rotary evaporator.
Furthermore, the filtrate is put into an HPDE plastic
bottle, then tightly closed and put into a container to be
taken to Natural Materials Chemistry Laboratory of
Faculty of Mathematics and Natural Sciences,
Universitas Sumatera Utara to be extracted with a rotary
evaporator. Phytochemical screening of the extract was
conducted at the Universitas Sumatera Utara
Pharmaceutical Biology Laboratory.

Experimental design.

This study is experimental laboratory research
using a complete randomized design. This study used 30
male rats (Rattus norvegicus) aged 9-11 weeks with a
weight of 180-200 grams. Rats were given the freedom to
eat and drink according to standards in animal
experiments conducted on experimental animals.
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The experimental animals were divided into six
groups, including a normal control group (G1) with no
treatment, a diabetic control group (G2) treated with
alloxan 150 mg/kg BW, a metformin control group (G3)
given alloxan 150 mg/kg BW combined with metformin
45 mg/kg BW, as well as three treatment groups: G4
(alloxan 150 mg/kg BW + eggplant extract 200 mg/kg
BW), G5 (alloxan 150 mg/kg BW + eggplant extract 300
mg/kg BW), and G6 (alloxan 150 mg/kg BW + eggplant
extract 400 mg/kg BW).

All rats except the normal group (G1) were
injected with a single dose of alloxan 150 mg/kgBW
intraperitoneally. Blood sugar levels were then checked
periodically on days 1, 4, and 14. Mice injected with
alloxan (G4, G5, G6) were then given orally extract of
Dayak eggplant (Solanum lasiocarpum) at doses of 200
mg/kgBW,; 300 mg/kgBW,; 400 mg/kgBW once a day
for 14 days, while the metformin control group (K3) was
given the standard metformin drug 45 mg/kgBW.
Administration was carried out orally through the oral
cavity, passing through the esophagus until it ended at
the base of the stomach using a gavage needle and a 3
mL syringe. Treatment in Group 2, 3, 4, 5 and 6 were
repeated five times.

Blood Glucose Measurement

The rats were fasted for 5 hours, then their
blood was drawn through the tail vein and placed on a
glucometer strip. The strip was inserted into the
glucometer, and the blood glucose reading
automatically appeared on the device. Post-induction
BGL examination was carried out on the 5th day after
alloxan induction. Blood Glucose Levels (BGL) during the
study period were measured 3 times, namely initial BGL
before treatment, BGL after alloxan-induced, and BGL after
extract treatment

Complete blood profile measurement

The rats' blood was drawn from the orbital
sinuses of the eye with a 2 cc hematocrit pipette and
stored in an EDTA tube before being sent to measure the
number of erythrocytes, leukocytes, platelets, and
hemoglobin in using a Hematology analyzer at North
Sumatra Province's Regional Health Laboratory.

Measurement of SGPT and SGOT

Measurement of SGPT (Serum Glutamic
Pyruvic Transaminase) levels was carried out by the
kinetic method using a dialab kit. The working
procedure starts with the preparation of equipment in
the form of test tubes that have been sterilized, and
materials consisting of blood serum as much as 100 11/1
and 1000 p/1 of GPT working reagent are added and
then homogenized. The measurement was then taken
using a spectrophotometer at a wavelength of 340 nm.
The reading results are entered into the following
formula:

GPT [U/L] = AA x Factor

Meanwhile, SGOT (serum glutamate
oxaloacetate transaminase) levels were measured using
the same procedures as previously mention in SGPT
measurement, but the GOT was used as working
reagent. The results are then substituted into the
formula:

GOT [U/L] = AA x Factor

Measurements of creatinine and ureum

Creatinine and ureum levels were measured after
centrifugation of blood and serum samples for 15 minutes
each. Next, add 1000 pL of phosphate buffer and incubate for
5 minutes at 25°C. Finally, add 1000 pL of sodium
hypochlorite. It was left for 10 minutes at 25°C before being
measured with UV-VIS spectrophotometry at a wavelength of
578 nm. Results from absorbent measurements were recorded.

Data Analysis

The data for glucose levels, full blood profiles,
SGPT, SGOT, creatinine, and urea were analyzed using SPSS
with the ANOVA one-way test and Duncan’s Multiple Range
Test was conducted at a 5% significance level. Additionally,
observations of the pancreas' histological structure were
carried out.

Result and Discussion

Blood Glucose levels

The BGL measurements for each rat are presented in
Table 1.
Table 1 Blood Glucose Levels

BGL Post BGL Post

Group Baseline BGL Induced treatment of
(mg/dL) Alloxane Extract

(mg/dL) (mg/dL)
G1 98,80 + 14,60 99,20 + 14,94a 101,60 + 14,592
G2 99,20 +13,61ns 412,80 + 77,64b 407,80 £ 39,104
G3 93,20 + 9,65 ns 407,00 + 89,41b 104,80 + 12,07ab
G4 97,00 £12,02rs 406,60 + 65,93 150,40 + 21,10¢
G5 96,40 + 7,40 ns 408,60 + 81,08 131,60 + 13,22bc
G6 95,60 + 5,55 s 411,60 + 66,58 116,40 + 13,69ab
p-value 0,958 0,000 0,000

Description: The value shows the average * standard deviation (n=5).
G1: normal control, G2: diabetes control, G3: metformin control, G4:
extract dose 200 mg/ kg BW, G5: extract dose 300 mg/kg BW, and Gé:
extract dose 400 mg/kg BW. 2 The number followed by different
letters in one column shows a real difference (p<0.05). NS shows non-
significant.

According to Table 1, There was a significant
increase in BGL by 3-4 times compared to the initial BGL
in groups 2, 3, 4, 5, and 6. These results confirm that DM
induction was successfully achieved with a single
intraperitoneal injection of 150 mg/kg BW alloxan.
According to Elekofehinti et al. (2013), the
administration of alloxan led to a significant increase in
blood glucose levels maintained for 3 weeks.

85



Lombok Medical Journal

May 2026, Volume 5, Issue 83-94

Alloxan is an unstable hydrophilic compound
and has a form identical to glucose. Due to its glucose-
like structure, alloxan can be transported into the cytosol
by GLUT2 in the plasma membrane of pancreatic p-cells.
In the process, alloxan induces a multiphase blood
glucose response in experimental animals, which will be
followed by an inversely proportional change in plasma
insulin concentration at the same time as the final result
in a sequential change in the cell structure of the
pancreas that leads to cell death. The last phase of the
alloxan induction process is the state of permanent
diabetic hyperglycemia after the degranulation of
pancreatic P cells, which is characteristically evident
within 24-48 hours post-administration of alloxan in
experimental animal studies. (Rohilla & Ali, 2012).

The BGL post-extract treatment examination of
the extract was carried out at the end of the research
period. The ANOVA one-way test on BGL after extract
treatment obtained a value of p<0.05, then the post-doc
Duncan’s test revealed a significant difference in post-
treatment BGL between group 1 and groups 2, 4, and 5.
Meanwhile, BGL after treatment between groups 1 and
6 found no significant difference. This means that
statistically, the BGL in the group given the dose of S.
lasiocarpum fruit extract 400 mg/kg BB per day is the
same as the BGL of the normal control group. Groups 4
and 5, although not significantly different from group 1,
showed that BGL decreased to within the normal range
in rats, implying that S. lasiocarpum fruit extract can
reduce blood glucose levels in diabetic rats for 14 days,
with 400 mg/kg BW identified as the most effective
dose.

The decrease in BGL related to the antioxidants
contained in S. lasiocarpum fruit extract, such as
flavonoids, has a positive effect on the management and
prevention of hyperglycemia. Flavonoids reduce BGL
through multiple mechanisms, including inhibition of
glucose absorption, stimulation of glucose uptake in
peripheral tissues, regulation of carbohydrate-
metabolizing enzymes, and insulin-like activity.
(Cazarolli et al., 2008). Flavonoids from S. lasiocarpum
fruit extract also have antidiabetic effects. The
hypoglycemic and regenerative effects of Langerhans
islets in diabetic rats administered with S. nigrum extract
are referred to as the flavonoid content in the extract
(Umamageswari et al., 2017)..

In addition to flavonoids, the saponins in
eggplant extract have also been reported to help lower
BGL (Elekofehinti et al., 2013). riterpenoid saponins in
S. lasiocarpum fruit extract may exert hypoglycemic and
hypolipidemic effects by promoting GLUT4 activation
through upregulation of the IRS-1/PI3K/ Akt signaling
pathway and activating adenosine monophosphate-
activated kinase/acetyl-CoA carboxylase (AMPK/ACC)
signaling, respectively, as shown in diabetic rats by
triterpenoids in Stauntonia chinensis (Xu et al., 2018). In
addition, Triterpenoid saponins in S. lasiocarpum fruit

extract may reduce plasma glucose levels by enhancing
insulin secretion through modulation of VDCCs, thereby
promoting glycogenesis and cellular regeneration, as
reported for triterpenoids in S. lasiocarpum (Singh et al.,
2014) and Momordica cymbalaria Fenzl (Koneri et al.,
2014).

Alkaloids have been reported to possess
antidiabetic properties (Al-Ashaal et al., 2018). Although
alkaloids have been identified in S. lasiocarpum fruit
extract, there is limited literature addressing their
specific antidiabetic effects in Solanum species.
Nevertheless, alkaloids in S. lasiocarpum fruit extract
may contribute to the reduction of blood glucose levels,
as demonstrated by the alkaloid of Aerva lanata in
diabetic rat models (Agrawal et al., 2013). This effect may
be mediated through the inhibition of a-amylase and a-
glucosidase activities, as reported for alkaloids from S.
melongena (Asano et al., 1997). In addition, alkaloids
from S. lasiocarpum fruit extract may enhance glucose
uptake via inhibition of protein tyrosine phosphatase-1B
(PTP-1B), a key negative regulator of insulin receptor
signaling (Kwon et al., 2008). Similar mechanisms have
been observed in C2C12 skeletal muscle cells with
alkaloids derived from Veratrum nigrum (Kang et al.,
2015), as well as in pancreatic B-TC6 cells and other
models involving alkaloids from Catharanthus roseus
(Tiong et al., 2013).

Blood Profile

The measurement results of blood profiles
(erythrocytes, hemoglobin, platelets, and leukocytes)
after treatment can be seen in Table 2.
Table 2 Blood Profile Qualification

Gro  Erythrocyte  Hemoglobin  Leukocyte Platelets

wp  (A0/ul)  (g/dL) (10/ul)  (10°/uL) prodlue
G1 9,34 +0,33f 16,25+ 0,54F 10,54 £0,222 370,80 + 20,402

G2 4,25+ 0,142 10,22+0,19¢  21,35+1,17¢  1050,20 + 45,84¢

G3 8,86 £ 0,11¢ 15,66 £0,16¢ 11,47 +0,30> 536,40 + 23,95P

G4 5,04 +0,14b 11,82+048> 17,860,144 952,40 + 61,50° 0,000
G5 5,60 £ 0,23¢ 12,64 £0,24c 1596 +£1,55¢ 754,20 + 21,284

G6 6,57 £ 0,334 14,51 £036¢ 12,13 +0,49> 636,00 + 24,16¢

Description: The value shows the average + standard deviation (n=5).
G1: normal control; G2: diabetic control; G3: metformin control; G4:
extract 200 mg/kg BW; G5: extract 300 mg/kg BW; and G6: extract 400
mg/kg BW. Different superscript letters (a-f) within the same column
indicate statistically significant differences between groups (p < 0.05).

The results showed that the average number of
erythrocytes and hemoglobin in the G2 group as a
control for alloxan-induced diabetes was lower when
compared to the average of the Gl group (normal
control). These resuls are consistent with previous
studies reporting a reduction in erythrocyte count and
hemoglobin levels in alloxan-induced rats

After 14 days of extract administration,
erythrocyte counts showed a highly significant increase
(p < 0.05) compared to the G2 group (Table 2). This
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increase in erythrocyte count was concomitant with a
reduction in blood glucose levels. The G2 group
exhibited the lowest erythrocyte count. In contrast,
groups G4, G5, and G6, which received the extract,
demonstrated a highly significant increase (p < 0.05).
The highest erythrocyte count among the treated groups
was observed in G6, followed by G5 and G4, all of which
showed marked improvements.

After 14 days of treatment, hemoglobin
concentrations were significantly elevated (p < 0.05)
relative to the G2 group (Table 2), in parallel with
decreases in blood glucose levels. Significant increases in
hemoglobin levels were likewise observed in groups G4,
G5, and G6 (p < 0.05). The G2 group exhibited the lowest
hemoglobin level. In contrast, the highest hemoglobin
level among extract-treated groups was observed in G6,
while G4 and G5 also demonstrated increased values.
Following 14 days of administration of S. lasiocarpum
fruit extract, both erythrocyte count and hemoglobin
levels increased, approaching values comparable to
those of the normal control group (G1). The group that
most closely approximated G1 was G6, which received
the highest dose of 400 mg/kg BW.

The results indicated that the mean leukocyte
and platelet counts in the G2 group (alloxan-induced
diabetic control) were higher than those in the G1 group
(normal control). These findings are consistent with
previous studies reporting increased leukocyte and
platelet counts in alloxan-induced rats (Osigwe et al.,
2017).

After 14 days of extract administration, the
leukocyte count showed a highly significant decrease (p
< 0.05) compared to the G2 group (Table 2). This
reduction in leukocyte levels was consistent with the
observed decrease in blood glucose levels. The G2 group
exhibited the highest leukocyte count. In contrast, the
treatment groups (G4, G5, and G6) showed a significant
reduction (p < 0.05) following extract administration.
Among these, the lowest leukocyte count was observed
in the G6 group, followed by G5 and G4.

After 14 days of extract administration, platelet
counts decreased significantly (p < 0.05) compared with
the G2 group (Table 2). This reduction in platelet count
was consistent with the observed decrease in blood
glucose levels. Furthermore, platelet counts in groups
G4, G5, and G6 also showed statistically significant
reductions (p < 0.05). The G2 group exhibited the highest
platelet count. In contrast, the lowest platelet count
among the extract-treated groups was observed in G6,
while platelet counts in G4 and G5 respectively. Overall,
administration of S. lasiocarpum fruit extract for 14 days
resulted in reductions in both leukocyte and platelet
counts, approaching values comparable to those of the
normal control group (Gl). The G6 group, which
received the highest dose (400 mg/kg BW),
demonstrated the closest approximation to the normal
control values.

Changes in hematological and immune system
parameters during diabetes have been extensively
studied (Mansi & Lehham, 2008). In addition,
toxicological studies have shown that the consumption
of medicinal plants or pharmaceutical agents may alter
normal hematological values (Ajagbonna et al., 1999).
Therefore, hematological parameters serve as important
indicators for evaluating both the effects of diabetes and
the potential impact of medicinal plant extracts. Anemia
is a common pathophysiological feature and
complication of diabetes mellitus (Kothari & Bokariya,
2012). It has been associated with increased non-
enzymatic glycosylation of red blood cell (RBC)
membrane proteins under hyperglycemic conditions
(Oyedemi et al., 2011).

Under chronic hyperglycemia in uncontrolled
diabetes mellitus, oxidation of these membrane proteins
enhances lipid peroxidation, which contributes to
hemolysis of red blood cells (Shenoy & Goyal, 2002). One
of the pathological consequences of membrane lipid
peroxidation is reduced erythrocyte survival
(Kolanjiappan et al., 2002). Although lipid peroxide
levels in red blood cell membranes were not measured
in the present study, other hematological parameters,
such as hemoglobin, were assessed to evaluate the effect
of S. lasiocarpum fruit extract on the anemia status of
diabetic rats.

A decrease in RBC count and related indices
following treatment with diabetogenic agents in
experimental models is indicative of impaired and
abnormal erythropoiesis. This finding is consistent with
previous reports by Mahmoud (2013) and Chinonye et
al. (2014). Administration of S. lasiocarpum fruit extract
to alloxan-induced diabetic rats significantly increased
RBC levels and their indices (p < 0.05). This effect
suggests that certain phytoconstituents in the extract
may stimulate the production or secretion of
erythropoietin, a hormone that promotes the
differentiation of stem cells in the bone marrow into red
blood cells (Ohlsson & Sm, 2010). Phytochemicals such
as flavonoids (Usman & Osuji, 2007) present in S.
lasiocarpum fruit extract may be responsible for this
effect. Similarly, Mahmoud (2013) reported that grape
flavonoids increase RBCs and indices in diabetic rats,
which may be attributed to their ability to lower lipid
peroxidation levels, thereby minimizing oxidative
damage and preventing erythrocyte hemolysis.

White blood cells (WBCs) play a crucial role in
eliminating foreign substances. The number of WBCs is
known to increase as part of the body’s defense
mechanism in response to toxic conditions (Agbor et al.,
2005). Alterations in WBC levels have been associated
with insulin resistance and cardiovascular complications
(Mohammed et al., 2013). Leukocytosis has been linked
to insulin resistance, type 2 diabetes mellitus, coronary
artery disease, stroke, and microangiopathy (Mahmoud
et al., 2013). Leukocyte activation is reported to be
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induced by advanced glycation end products (AGEs),
oxidative stress, angiotensin II, and pro-inflammatory
cytokines (Mahmoud et al., 2013). In the present study, a
significant increase (p < 0.05) in WBC count was
observed in the diabetic control group, whereas
treatment with S. lasiocarpum fruit extract resulted in a
significant, dose-dependent reduction (p < 0.05). This
effect may be attributed to the extract's ability to
improve insulin sensitivity, reduce the formation of
AGEs, and alleviate oxidative stress in blood cells. These
findings are consistent with previous reports (Osigwe et
al., 2017).

Platelet count has been reported to be
significantly higher in diabetic individuals compared to
non-diabetics, with a positive correlation between
platelet count and poor glycemic control (Isaac 1Z, 2012).
Increased platelet counts may contribute to vascular
complications in patients with insulin resistance
(Taniguchi et al., 2003). In addition, platelet count is
positively correlated with leukocyte count, suggesting a
shared underlying mechanism (Jesri et al., 2005).
Elevated platelet levels are commonly observed in
inflammatory and infectious conditions (Williams et al.,
1983) and are considered part of the acute-phase
response to inflammation or infection, such as in
alloxan-induced diabetes mediated by free radical
generation (Edet et al., 2013). In the present study,
thrombocytosis was observed in untreated diabetic
control rats. However, treatment with S. lasiocarpum fruit
extract resulted in a significant, dose-dependent
reduction (p < 0.05) in platelet count. These findings
suggest that the extract may contribute to improved
glycemic control and provide protective effects against
diabetes-associated vascular complications.

SGPT and SGOT Levels

Hepatocellular injury can be identified by
elevated serum levels of SGOT (serum glutamate
oxaloacetate transaminase) and SGPT (serum glutamate
pyruvate transaminase), which serve as key biochemical
markers of liver function. SGPT and SGOT are two
transaminase enzymes produced by liver cells. An
increase in SGPT and SGOT indicates liver cell damage
compared to other liver enzymes because both enzymes
will increase first if liver cells are damaged.

The measurement of SGPT and SGOT levels in
this study was carried out to determine liver function
after alloxan induction and treatment. The measurement
results can be seen in the Table 3.

Table 3 SGPT and SGOT Levels

SGOT Rate SGPT Rate

Group (U/1L) (U/L) p-value
Gl 137,00 + 4,952 75,00 £ 3,672

G2 255,80 £ 17,334 185,20 * 5,26¢

G3 145,20 + 3,632 77,60 + 1,672 0,000
G4 192,60 + 6,88¢ 125,60 + 4,834 ’

G5 168,40 + 4,720 109,60 + 6,95¢

G6 163,60 * 2,300 84,80 £ 6,38b

Description: The value shows the average + standard deviation (n=5).
G1: normal control, G2: diabetes control, G3: metformin control, G4:
extract dose 200 mg/kg BW, G5: extract dose 300 mg/kg BW, and Gé:
extract dose 400 mg/kg BW. The number followed by different letters
in one column shows a real difference (p<0.05).

The results showed that the average levels of
SGOT and SGPT levels in the G2 group (alloxan-induced
diabetic control) were higher than those in the G1 group
(normal control). This finding is consistent with
previous studies reporting elevated SGOT and SGPT
levels in alloxan-induced diabetic rats (Balamurugan et
al., 2014; Fard et al., 2015; Farokhi et al., 2011; Mansour
et al., 2002; Agila & Kavitha, 2012; Osigwe et al., 2017).

After 14 days of extract administration, SGOT
levels showed a highly significant decrease (p < 0.05)
compared to the G2 group (Table 3). This reduction was
consistent with the observed decrease in blood glucose
levels. The G2 group exhibited the highest SGOT level.
In contrast, the treatment groups (G4, G5, and G6)
showed a significant reduction (p < 0.05) following
extract administration. The lowest SGOT level was
observed in the G6 group, followed by G5 and G4.

After 14 days of extract administration, SGPT
levels showed a highly significant decrease (p < 0.05)
compared to the G2 group (Table 3). This reduction was
consistent with the observed decrease in blood glucose
levels. The results indicated that the treatment groups
(G4, G5, and G6) exhibited a significant decrease (p <
0.05) in SGPT levels following extract administration.
The G2 group showed the highest SGPT level. In
contrast, the lowest SGPT level was observed in the G6
group, followed by G5 and G4. Overall, after 14 days of
administration of S. lasiocarpum fruit extract, SGOT and
SGPT levels decreased and were almost close to the same
values as the normal control group (G1). The G6 group,
which received S. lasiocarpum fruit extract at a dose of 400
mg/kg BW, demonstrated the most substantial
reduction in SGOT and SGPT levels, with values
approaching those of the G1 (normal control) group.

The liver plays a central role in maintaining
plasma glucose levels within a narrow physiological
range (Yamatani et al., 1994). In alloxan-induced diabetic
models, increased toxicity mediated by free radicals has
been widely reported. Hyperglycemia can disrupt
cellular redox balance, particularly in the liver, leading
to oxidative stress (Zafar et al., 2009). Excessive free
radical production depletes antioxidant defenses,
resulting in impaired cellular function. Experimental
studies have also demonstrated a reduction in liver
weight in diabetic animals, which may be attributed to
enhanced glycogenolysis, increased protein
degradation, and elevated gluconeogenesis (Coruhetal.,
2007).

Serum glutamate pyruvate transaminase (SGPT)
and serum glutamate oxaloacetate transaminase (SGOT)
are key enzymes involved in amino acid metabolism,
specifically in the conversion of amino acids to keto acids
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(Khaki et al., 2008; Parmar, 1982). The activities of SGPT
and SGOT are commonly used as biochemical markers
of hepatocellular damage. In the early stages of liver
injury, these cytoplasmic enzymes leak from
hepatocytes into the bloodstream (Parmar, 1982). The
observed elevation of SGOT and SGPT levels in diabetic
control rats may therefore be attributed to hepatocellular
damage induced by alloxan toxicity, as liver injury is
often associated with increased serum levels of these
enzymes (Osigwe et al., 2017). However, it has also been
reported that SGPT plays a role in gluconeogenesis and
that its transcription is regulated by insulin.
Consequently, increased SGPT activity may reflect
impaired insulin signaling rather than direct
hepatocellular injury (Togenu et al., 2015).

The observed decrease in SGOT and SGPT levels
may be attributed to the hepatoprotective and
antioxidant properties of S. lasiocarpum fruit extract.
Antioxidants are known to mitigate the progression of
chemically induced liver damage by neutralizing free
radicals (Chen, 2007). Thus, the antioxidant constituents
present in S. lasiocarpum fruit likely contributed to the
reduction of hepatic injury. Furthermore, increased
serum protein levels may also indicate hepatoprotective
activity, as enhanced protein synthesis supports
hepatocyte regeneration and restoration of liver function
(Hassan & Ladan, 2010). The normalization of SGPT and
SGOT levels following treatment with metformin and S.
lasiocarpum fruit extract further supports the antidiabetic
and hepatoprotective potential of the extract. Since SGPT
and SGOT are important biomarkers of liver function,
their return to near-normal levels suggests an
improvement in hepatic integrity and function. These
findings are consistent with previous studies, such as
Agila and Kavitha (2012), which demonstrated that
antioxidant-rich plant extracts, including Pterocarpus
marsupium, can significantly reduce SGOT and SGPT
levels in alloxan-induced diabetic rats.

Creatinine and Ureum Levels

Creatinine is a metabolic waste product derived
from the breakdown of creatine in muscle tissue, which
is utilized during muscle contraction. Creatine is
produced by creatine, which is an important molecule in
muscles that functions to produce energy. Before being
excreted from the body through urine, creatine must first
be filtered by the kidneys. The concentration level of
creatinine in serum should not change if kidney function
is working properly.

Ureum is a chemical compound that indicates
normal kidney function. Therefore, a urea test is always
used to see kidney function suspected of having a
disorder in the kidney organ. If it is known that the urea
in urine decreases, it will result in a decrease in the
glomerular filtration rate (kidney filtration function).
This decrease makes urea increase in the blood. The
measurement of creatinine and urea levels in this study

was conducted to evaluate renal function following
alloxan induction and treatment with S. lasiocarpum fruit
extract. The results of these measurements are presented
in Table 4.

Table 4 Creatinine and Urea levels

Creatinine
Ureum Levels
Group levels (mg/dL) p-value
(mg/dL)
Gl1 0,50 £ 0,082 27,20 + 0,842
G2 1,46 £ 0,01 72,60 + 5,68f
G3 0,58 + 0,02ab 31,20 + 1,300 0.000
G4 0,99 0,124 54,40 +1,82¢ !
G5 0,74 £ 0,02¢ 43,40 £ 1,344
G6 0,65 + 0,030 36,40 + 1,14¢

Description: The value shows the average + standard deviation (n=5).
G1: normal control; G2: diabetic control; G3: metformin control; G4:
extract 200 mg/ kg BW; G5: extract 300 mg/kg BW; and G6: extract 400
mg/kg BW. Different superscript letters (A-F) within the same column
indicate statistically significant differences between groups (p < 0.05).

The results showed that the average levels of
creatinine and urea in the G2 group as a control for
alloxan-induced diabetes were higher when compared
to the average of the G1 group (normal control). This
result is in line with several studies that have reported
that there is an increase in creatinine and urea levels in
alloxane-induced mice (Balamurugan et al, 2014;
Mansour et al., 2002; Osigwe et al., 2017).

Creatinine levels after 14 days of extract
administration showed a highly significant decrease (p
< 0.05) compared to the G2 group (Table 4). This
reduction in creatinine levels was consistent with the
observed decrease in blood glucose levels. The G2 group
exhibited the highest creatinine level. In contrast, the
treatment groups (G4, G5, and G6) demonstrated a
significant decrease (p < 0.05) following the
administration of the extract. The lowest creatinine
levels in the rat group given the extract were G6, while
the creatinine levels of G4, and Gb5.

Ureum levels after 14 days of extract
administration showed a highly significant decrease (p
< 0.05) compared to the G2 group (Table 4). A decrease
in urea levels was consistent with the observed
reduction in blood glucose levels. The measurement of
urea levels in the G4, G5, and G6 groups showed a
significant decrease (p < 0.05). The lowest urea level
among the extract-treated groups was observed in G6,
while the urea levels of G4 and G5 were the lowest urea
levels in the group given the extract.

Overall, following 14 days of S. lasiocarpum fruit
extract administration, creatinine and urea levels
decreased and approached those of the normal control
group (G1). The most pronounced reduction, with
values closest to the G1 group, was observed in the G6
group, which received S. lasiocarpum fruit extract at a
dose of 400 mg/kg BW.

The kidneys serve as the primary excretory
organs, and renal function tests are essential for
detecting potential kidney damage. Elevated serum urea
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and creatinine levels are among the most sensitive
indicators of renal impairment. In the present study,
urea and creatinine levels were significantly increased (p
< 0.05) in diabetic mice, indicating compromised kidney
function. This elevation is commonly associated with
hyperglycemia. Ekakitie and Ajiboye (2021) reported
that alloxan-induced hyperglycemia leads to increased
urea and creatinine levels. The elevated serum urea
observed in diabetic control animals may be attributed
to enhanced gluconeogenesis as an alternative source of
glucose under conditions of insulin deficiency. This
process is supported by increased proteolysis, which
releases glucogenic amino acids that subsequently
undergo deamination in the liver, resulting in elevated
urea levels (Abdulazeez et al., 2013).

The 14-day administration of S. lasiocarpum fruit
extract resulted in a significant, dose-dependent
reduction in this parameter (p < 0.05). The normalization
of this index suggests an improvement in renal function,
which may be attributed to the extract’s
antihyperglycemic effects. These effects likely enhance
insulin activity, thereby reducing proteolysis. This
finding is consistent with the study reported by Ekakitie
and Ajiboye (2021). According to research by Ekakitie &
Ajiboye (2021), Solanum macrocarpon leaf water extract
has anti-inflammatory activities by suppressing IL-2 and
TNF-a. The extract also contains antioxidants.

This may also apply to the fruit extract of S.
lasiocarpum employed in this investigation. Furthermore,
persistent impairments in kidney function result in
changes in renal hemodynamics. This causes
proteinuria, glomerulosclerosis, and eventually kidney
failure. A study by Dasgupta et al. ( 2016) found that
nitrogen imbalance, along with decreased protein
synthesis, leads to the creation of non-protein
nitrogenous compounds. In diabetic nephropathy,
creatinine and urea levels are elevated. Increased
creatinine and ureum levels in diabetic control mice
favored renal injury, Serum creatinine and urea levels
are considered crucial indicators of diabetic
nephropathy (Kamble & Bodhankar, 2013). In the
present study, oral administration of S. lasiocarpum fruit
extract improved impaired renal function, as evidenced
by reductions in serum creatinine and urea levels. These
findings further support the anti-nephropathic potential
of the extract.

The underlying mechanism may be attributed to
its ability to enhance the production of endogenous
enzymatic and non-enzymatic antioxidants, thereby
facilitating the effective clearance of mitochondrial
reactive oxygen species (ROS). This antioxidative action
may contribute to the observed reduction in serum
creatinine and urea levels. Similar findings have been

reported by Ekakitie and Ajiboye (2021), who
demonstrated that aqueous extracts of Solanum
macrocarpon  leaves significantly reduced serum

creatinine and urea levels.

Conclusion

The administration of Solanum lasiocarpum
(eggplant) fruit extract to alloxan-induced diabetic rats
resulted in a reduction in blood glucose levels and an
increase in erythrocyte count and hemoglobin levels.
Additionally, the extract significantly decreased platelet
and leukocyte counts, as well as SGPT, SGOT, creatinine,
and ureum levels. These findings indicate its potential in
ameliorating hematological, hepatic, and renal
alterations associated with diabetes. The most effective
dose in minimizing the effects of diabetes was 400
mg/ kg body weight.
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