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1. Introduction

Abstract: Obesity is a chronic metabolic disorder very closely
related with cardiovascular and renal dysfunctions because of
oxidative stress, inflammation and lipid abnormalities. Our study
aimed to investigate the cardioprotective and renoprotective effects of
ethanolic leaf extract of Coccinia grandis (CI) on high carbohydrate,
high fat (HCHF) diet induced obese Wistar rats. Twenty-four male rats
were divided into four groups namely, Control, HCHF, HCHF +
CI100 (100 mg/kg), and HCHF + CI200 (200 mg/kg) treated orally
for 56 days. Biochemical, oxidative stress, and antioxidant enzyme
parameters were evaluated in plasma, heart and kidney tissues,
followed by histological analysis. The HCHF diet significantly
increased both the body weight and organ weights, LDL, Ck-MB, uric
acid, creatinine, MDA, MPO and NO levels, at the same time
decreasing catalase and SOD activity. Treatment with C. grandis
extract at both doses significantly reversed these alterations, restoring
the antioxidant enzyme activity and reducing the lipid peroxidation
and inflammatory markers. Histological studies further showed a
marked decrease in the fibrosis, collagen deposition, and
inflammatory cell infiltration in cardiac and renal tissues in groups
treated with C. grandis, with the higher doses giving greater
protection. These protective effects can be attributed to the antioxidant
and phenolic constituents of C. grandis, helping to counter oxidative
stress mediated damage. Overall, C. grandis ethanolic extract showed
potent therapeutic potential against diet induced cardiorenal injury by
the improvement of lipid metabolism, oxidative balance, and tissue
integrity. These findings suggest the promising application of C.
grandis in the management of metabolic syndrome and obesity related
complications.

Keywords: Coccinia grandis; Oxidative stress; Antioxidant enzymes;
Cardiovascular disease; Renal injury

Obesity is a chronic and complicated illness that can lower mental, social, and physical health,

ultimately having an impact on the quality of life [1]. A high body mass index (BMI) or waist

circumference is typically used to measure obesity, or more generally, being overweight, and it leads to

numerous issues [2]. The two primary causes of health problems are the toxic chemicals released by

larger fat cells and the increased bulk of fat tissue. Physical mass causes issues such as joint injury, sleep
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apnea, and social shame. At the same time, the metabolic impacts of fat cells lead to diseases like insulin
resistance, type 2 diabetes, inflammation, blood clotting problems, heart disease, and some types of
cancer [3]. Larger gastrointestinal tracts cause people to store more subcutaneous fat, and leptin
deficiency shows that genetics may be a strong regulator of body weight [4-6]. Obesity and heart failure
(HF) are both complicated conditions that frequently have connections. In the United States (US), 6.7
million adults suffer from heart failure (HF), and by 2030, that number is predicted to increase to 8.5
million [7]. Oxidative stress (OS) is one of the most important pathogenic processes of myocardial
infarction (MI). It is a complicated system network that includes mitochondrial malfunction,
inflammatory response, and excess calcium [8]. When too much reactive oxygen species (ROS) exceeds
the antioxidant capacity of the cell, cardiovascular problems such as endothelial dysfunction,
atherosclerosis, ischemia/reperfusion (I/R) damage, etc., are caused [9]. This excess ROS can cause
inflammation to worsen and initiate a vicious loop that draws leukocytes to the reperfusion region and
causes myocardial cell necrosis and death [10]. The pathophysiology of cardiovascular disease (CVD)
is known to be significantly influenced by elevated oxidative stress and diminished antioxidant defense.
It has been noted that MI patients have lower levels of catalase and SOD activity [11]. Maintaining
cellular homeostasis depends on lipid metabolism, an essential physiological function. However, excess
waste, particularly lipid peroxides, which are closely associated with the development and progression
of acute myocardial infarction (AMI), accumulates when this metabolic pathway is disturbed [12].
Recent research has shown that metabolic syndrome (MS), overweight, and obesity are powerful
independent risk factors for end-stage renal disease (ESRD) and chronic kidney disease (CKD) [13].
Proteinuria, lipid accumulation, fibrosis, and glomerulosclerosis are all symptoms of obesity-related
chronic kidney disease, and macrophages are a major factor in causing inflammation and kidney damage
[14].

The climbing tropical perennial vine Coccinia grandis (CI), also referred to as ivy gourd, is a
member of the Cucurbitaceae family and is indigenous to the tropical regions of North and Central Africa
as well as Southeast Asia [15]. In traditional Indian medicine, the leaves of this plant are used to lower
the blood sugar levels of diabetic patients. Triterpenoid, flavonoid, lupeol, B-amyrin, B-sitosterol, B-B-
carotene, lycopene, and cryptoxanthin are all found in the plant's root and stem. Antibacterial,
anthelmintic, antimalarial, anti-inflammatory, antioxidant, antipyretic, analgesic, antiulcer,
hypoglycemic, antifungal, antitussive, mutagenic, and alpha-amylase-inhibiting effects are only a few
of the pharmacological properties that this plant has demonstrated [16, 17]. Its antifibrotic and
antioxidant properties, which are mediated by bioactive compounds such flavonoids, phenols, and
glycosides imply that it may be useful as a treatment for diseases caused by inflammation and oxidative
stress [18, 19]. Its antioxidant qualities are thought to help prevent kidney damage and regulate lipid

peroxidation, which would exacerbate oxidative damage in diabetes caused by streptozotocin [20, 21].
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2. Materials and Methods:

2.1 Identification and collection of plant materials
We collected leaves of Coccinia grandis from the Cumilla district. The sample's validity was
confirmed by Bangladesh's National Herbarium. For future reference, a specific voucher (DABC

Accession Number: 47416) is collected for Coccinia grandis (CI).

2.2 Plant process

Coccinia grandis had to be properly rinsed with water before being left to dry naturally. The
withering leaves were finally ground into a fine powder. For fifteen days, the powder was submerged in
70% ethanol. The conical flask was covered with aluminum foil and placed in an incubator shaker at
180 rpm at 37 °C for 1 week. Next, Whatman No. 1 filter paper was used to filter the plant extract. The
extract was then condensed at low temperature (32—40 °C) by evaporation using a rotary evaporator.
The glassware was cleaned and rinsed with deionized water and kept at 160 °C for 2 h. Plasticware was
autoclaved before initiation of the antimicrobial experiment [22]. Finally, the raw materials were sent

for the required pharmacological analysis [17].

2.3 Experimental design

From the animal breeding facility of North South University, 24 males Wistar Rats were collected,
weighing around 185-200 g, between the ages of ten and twelve weeks. Separate cages were provided
for the rats and they were kept at a controlled temperature of 22+3 °C where the light and day cycles
were 12 hours apart. All the rats had free access to food and water. Experimental protocols were accepted
from the Ethical Committee of North South University (AEC 009-2018). The rats were divided into
groups of four, with each group consisting of 6 rats.
Group I- Control group, which received normal food and water for 56 days.
Group II- High carbohydrate high fat (HCHF) group which also took for 56 days.
Group III- HCHF+CI100 which took both high high-carbohydrate high-fat diet and 100 mg/kg leaves
ethanol extract of Coccinia grandis (Cl) by oral gavage for 56 days.
Group IV- HCHF+CI200 which took both high carbohydrate high fat diet and 200 mg/kg leaves ethanol
extract of Coccinia grandis (CI) by oral gavage for 56 days.

The body weight, food intake and water intake were recorded for 8 weeks and at the 57" day
Ketamine (90 mg/kg) was used to sacrifice the rats for further blood and organ collection. Blood was
collected in 1.5 cc micro centrifuge tube by a Scc syringe where citrate buffer was kept as anticoagulant
agent from large abdominal vein. After that blood was taken for centrifuge system where blood was
centrifuged at 4000 rpm at 4 °C for 15 minutes. After plasma were separated and were kept at -20 °C for
biochemical assay. Different types of organs were also collected such as heart and kidney which were
divided into two parts such as for biochemical assay and for histological analysis. Organs which were
kept for biochemical assay were kept in -18°C and histological purpose organs were kept in neutral

buffered formalin which pH was 7.4.
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High Carbohydrate High Fat diet was prepared in pellet form in the pharmacology laboratory of North
South University (Table 1).

2.4 Plasma Biochemistry analysis
LDL, CK-MB, Uric Acid, and Creatinine tests were all performed according to the manufacturer

protocol provided by Diatec Diagnostic Ltd (Hungary).

Table 1: Control diet and high-carbohydrate high-fat diet composition

Control diet % HCHF Diet %
Wheat 40% Powdered normal rat feed 15.5%
Wheat Bran 20% Sugar 17.5%
Rice Polishing 0.5% Beef tallow (Fat) 20%
Fish Meal 1% Condensed milk 39.5%
Oil Cake 1% Vitamin mixture 0.1%
Gram 0.39% Salt 0.5%
Pulses 0.39% Water 10 mL
Milk 0.38%
Soybean Oil 0.15%
Molasses 0.095%
Salt 0.095%
Vitamin mixture 0.1%
Water q.s.t

In case of control diet protein was 14%, carbohydrate was 57% and fat was 13.5%. In case high-carbohydrate high-fat diet,

carbohydrate was 37%, fat was 48% and proteins were 14%.

2.5 Tissue sample preparation and oxidative stress parameters assay
For analysis, Heart and kidney tissues were selected. Tissue was homogenized in phosphate buffer
solution where pH was around 7.4 and volume was 10 mL. The centrifugation parameter was 8000 rpm

at 4 °C for 15 minutes [23]. After centrifugation, supernatants were collected from tissue homogenates.

2.5.1 Malondialdehyde (MDA) assay

An MDA standard was used to establish a standard curve against which the sample readings were
plotted. This method depends on the formation of MDA as a byproduct of lipid peroxidation, which
reacts with thiobarbituric acid to produce thiobarbituric acid reactive substance (TBARS), a pink
chromogen that can be measured spectrophotometrically at 532 nm [24]. In our study we identify the
MDA concentration of Heart and kidney. Heart and kidney tissue samples were diluted in Phosphate
buffered saline in an Eppendorf. Then 100 uL glacial acetic acid was added and the sample was let to
rest for 15 minutes. After that, we added 200 pL TBA (0.37%) and sealed the Eppendorf tube. The
sealed Eppendorf kept in hot water bath for 10 minutes. Then the mixture was cool in room temperature,

200 puL of sample take in 96 well plate. Take two times of absorbance at 490 nm.
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2.5.2 Nitric oxide (NO) assay

To measure the generation of nitric oxide, Griess reagent was used [25]. 20 uL of heart and tissue
samples were dissolved in 80 pL PBS and then 50 pL sulfanilamide was added. After an interval of 5
minutes, 50 pL of 0.1% w/v naphthyl ethylene diamine dihydrochloride (NED) were then added to the
sample mixture and again after an interval of 10 minutes we took the absorbance at 540 nm [26]. NaNO,
was used as a standard to make the standard curve, and the units were represented as mmol/ml or mmol/g
of tissue
2.5.3 Advanced oxidation protein products (APOP) assay

In this process 10 pL of sample was taken in 90 uL. PBS in a 96 well plate. 50 pL glacial acetic
acid (15%) was used to turn the media into acidic. To create a colored complex, 50 pL of potassium
iodide (1.16 mM) was then added. The absorbance at 405 nm was measured after two minutes of waiting.

Chloramine T was used as a standard, and units were calculated as mmol/mL or mmol/g of tissue.

2.6 Antioxidant enzyme activity assay

Superoxide dismutase (SOD) activity was determined by the nitro blue tetrazolium technique,
which is based on the decreased activity of NBT that SOD reduces [25]. To determine SOD activity of
heart and kidney tissue were selected. 10uL sample of heart and kidney tissue dissolved in 90uL PBS
in a 96-well plate. Then added 100 pL adrenaline injection. Finally, absorbance is taken in 0 min,1 min,

2min, 3 min, 4 min at 490 nm.

2.7 Myeloperoxidase (MPO) activity estimation

10 pL tissue of heart and kidney dissolved in 90 uL PBS in a 96-well plate. Then added 3puL of
H>0; (0.15 mM). After that, 3uL of o-dianisidine solution was added. The absorbance was taken at
460 nm and reported as MPO activity/mg protein.

2.8 Histological Study

In case of histology heart and kidney tissue were fixed in neutral buffered formalin. To embed in
paraffin wax serial xylene and alcohol treatment were done. In a rotary microtome sections were about
5 um for each tissue block [23]. In heart and kidney tissue, Hematoxylin and Eosin stain was used for
the determination of inflammatory cell infiltration. For determination of collagen deposition Sirius red
staining was done for both heart and kidney tissue. To capture the pictures of histology a light

microscope (Zeiss Axioscope) was used and all the pictures were taken at 40x magnifications.

2.9 Statistical analysis

To measure all data mean + SEM were used to represent all values. For statistical significance one
way ANOVA Newman-Kuels post hoc test were selected to perform comparison between groups. All
results were prepared by using GraphPad Prism Software (version 9). In all cases statistical significance

were considered as p<0.05
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3. Results
3.1 Effect of Coccinia grandis (CI) on body weight, food intake and water intake in high-carbohydrate
high-fat (HCHF) diet induced rats

In the body weight HCHF group increased a large amount of body weight compared to control
group (Figure 1A). On the other hand, both HCHF+CI100 and HCHF+CI200 reduced body weight
compared to HCHF group (Figure 1A). In case food intake HCHF group consumed a much higher
amount food compared to control group (Figure 1B). On the other hand, no significant difference was
found in the food amount consumed by both HCHF+CI100 and HCHF+CI200 when compared with the
HCHF group (Figure 1B). In case of water intake, no significant difference was found between any

groups (Figure 1C).

A Body Weight B Food intake

C Water intake

Body weight (gm)

Food Intake (gm)
Water Intake (mL)

10
L N R R L S S R T AR L T S S AP B S R
Days Days Days
= Control ~ HCHF -+ HCHF+CI100 = HCHF+CIZ0 . Coptrol — HCHF -+ HCHF+CI100 = HCHF+CI200 - Control - HCHF ~+ HCHF+CH00-~ HCHF+CI200

Figure 1: Effect of Coccinia grandis (CI) on body weight, food intake and water intake in High
Carbohydrate High Fat (HCHF) diet administered rats. Here 1A: Body weight; 1B: Food intake and 1C:
Water intake. For statistical analysis one-way ANOVA and Newman-Keuls post hoc test were followed.
In each group 6 rats were taken which means n=6. Every data was calculated by Mean + SEM.

Significance of value were considered at p<0.05

3.2 Effect of Coccinia grandis (CI) on total heart wet weight and kidneys wet weight in High
Carbohydrate High Fat (HCHF) diet-treated rats

In case of groups with received HCHF diet, the total heart wet weight increased significantly
(»=<0.01) compared to the control group (Figure 2A). On the other hand, rats which took 100 mg/kg
ethanolic extract of Coccinia grandis by oral gavage and HCHF diet, their total heart wet weight was
reduced significantly (p<0.01) when compared with the rats of the group which received only the HCHF
diet (Figure 2A). Additionally, it was seen that the HCHF + CI200 (where the rats were fed with 200
mg/kg ethanolic extract of Coccinia grandis) group also reduced the total heart wet weight significantly
(»=<0.01).

The kidney wet weights across various groups also had seen fluctuations in the figure 2B, the
group treated with only HCHF had a significantly increased kidney wet weight when compared to the
control group. Interestingly, both our treatment groups at different doses, HCHF + CI100 and HCHF +
CI200, had remarkably reduced this increased kidney wet weight seen in the disease group fed with only
HCHF diet.
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Figure 2: Effect of Coccinia grandis (Cl) on total heart wet weight and kidneys wet weight in High
Carbohydrate High Fat (HCHF) diet induced rats. Here 2A: Total Heart Wet Weight; 2B: Kidneys Wet
Weight. For statistical analysis one-way ANOVA Newman-Keuls post hoc test were followed. In each
group 6 rats were taken which means n=6. Every data was calculated by Mean + SEM. Significance of

value were considered at p<0.05

3.3 Effect of Coccinia grandis (CI) on LDL plasma, MPO heart and MPO kidney in High Carbohydrate
High Fat (HCHF) diet administered rats
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Figure 3: Effect of Coccinia grandis (CI) on low density lipoprotein, myeloperoxidase heart and
myeloperoxidase kidney in High Carbohydrate High Fat (HCHF) diet treated rats. Here 3A: LDL; 3B:
MPO Heart; 3C: MPO Kidney. For statistical analysis one-way ANOVA Newman-Keuls post hoc test
were followed. In each group 6 rats were taken which means n=6. Every data was calculated by Mean +
SEM. Significance of value were considered at p<0.05

In figure 3A it can be seen that the LDL concentration of plasma in the HCHF group had increased
significantly when compared with the control group, In case of the rats which were treated with 2
different doses of our ethanolic extract of Coccinia grandis, it was seen that the treatments at both doses

could significantly restore the LDL levels at a level similar to the control group.
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In figure 3B the supplementation of HCHF group throughout the trial showed a drastic increase
in the MPO levels of heart when compared with the control groups, our treatment groups on the other
hand HCHF+CI100 decreased MPO heart activity significantly (p<0.01) compared to HCHF group.
HCHF+CI200 group also decreased MPO heart activity significantly (p<0.01) compared to HCHF group.

In figure 3C, it was seen that due to the rats only being fed HCHF diet, the kidney tissues were
also affected and had an increase in the MPO levels when compared to the control group. Both our

treatment doses showed significant reduction in the amount of MPO activity when compared to the only

HCHF fed groups.

3.4 Effect of Coccinia grandis (CI) on oxidative stress parameters of heart and kidney in High
Carbohydrate High Fat (HCHF) diet administered rats
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Figure 4: Effect of Coccinia grandis (CI) on oxidative stress parameters of heart and kidney in High
Carbohydrate High Fat (HCHF) diet treated rats. Here 4A: MDA Heart; 4B: MDA Kidney; 4C: NO
Heart; 4D: NO Kidney; 4E: APOP Heart; 4F: APOP Kidney. For statistical analysis one-way ANOVA
Newman-Keuls post hoc test were followed. In each group 6 rats were taken which means n=6. Every

data were calculated by Mean £ SEM. Significance of value were considered at p<0.05

MDA and NO analysis showed that both markers had significantly increased in both heart and
kidney tissues rapidly in the group which was only fed with HCHF diet, when compared with the control
group. The two groups treated with two different doses of our ethanolic extract (CI 100, CI 200) on the
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rats fed with HCHF diet, showed much restoration in the MDA and NO concentrations for both organs
compared to the obese group (Figure 4A, 4B, 4C, 4D). Interestingly, it was seen that for both cardiac
and renal analysis of MDA and NO, the HCHF + CI200 group worked a bit better than the HCHF +
CI100 group in reducing the oxidative stress marker levels.

APOP concentration for both renal and cardiac tissues were significantly elevated in the HCHF
group when compared with the control group (p<0.01) (Figure 4F) and this elevation was decreased
greatly in the HCHF + CI100 and HCHF + CI200 groups. Similarly to previously found results for MDA
and NO oxidative stress markers, Coccinia grandis ethanolic extract at 200 mg/kg supplemented group
(HCHF + CI200) worked slightly better than the 100 mg/kg supplemented treatment group (HCHF +
CI100).

3.5 Effect of Coccinia grandis (CI) on antioxidant enzyme activity parameters of heart and kidney in
High Carbohydrate High Fat (HCHF) diet administered rats
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Figure 5: Effect of Coccinia grandis (Cl) on antioxidant enzyme activity parameters of heart and kidney
in High Carbohydrate High Fat (HCHF) diet treated rats. Here 5A: Catalase Heart; 5B: Catalase Kidney;
5C: SOD Heart; 5D: SOD Kidney. For statistical analysis one way ANOVA Newman-Keuls post hoc
test were followed. In each group 6 rats were taken which means n=6. All data were calculated by Mean
+ SEM. Significance of value were considered at p<0.05

HCHF administration significantly reduced the activity of antioxidant enzymes (SOD & Catalase)

in both cardiac and renal tissues when compared to the control group (Figure 5).
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The catalase activity was significantly restored in cardiac and renal tissues in both groups (HCHF
+ CI100 & HCHF + CI200) i.e. both 100 mg/kg and 200 mg/kg doses of CI significantly restored the
decreased catalase enzyme activity.

Similarly, the HCHF induced reduction in SOD enzyme activity was also significantly reversed
due to the administration of both CI doses in both cardiac and renal tissues. Interestingly, for the
restoration of antioxidant enzyme activities in both cardiac and renal tissues, the 200 mg/kg dose of CI

worked better than the 100 mg/kg dose of CI.

3.6 Effect of Coccinia grandis (CI) on CK-MB plasma, Uric Acid plasma and Creatinine plasma in High
Carbohydrate High Fat (HCHF) diet induced rats
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Figure 6: Effect of Coccinia grandis (CI) on CK-MB plasma, Uric Acid plasma and Creatinine plasma
in High Carbohydrate High Fat (HCHF) diet fed rats. Here 6A: CK-MB plasma; 6B: Uric Acid plasma;
6C: Creatinine Plasma. For statistical analysis one way ANOVA Newman-Keuls post hoc test were
followed. In each group 6 rats were taken which means n=6. All data were calculated by Mean + SEM.
Significance of value were considered at p<0.05

In Figure 6, it was seen that the HCHF diet significantly increased the concentrations of cardiac
and renal biomarkers, such as CK-MB, Uric Acid, and creatinine levels in plasma, when compared with
the control group.

The plasma concentration of CK-MB, an enzyme primarily found in the heart muscle released to
the blood stream during cardiac damage (i.e. a marker for cardiac injury), was highly elevated in the
HCHF group when compared to the control group and the treatment with C. grandis ethanolic extract in
groups treated with both 100 mg/kg and 200 mg/kg doses (HCHF + CI100 & HCHF + CI200),
significantly restored the elevated plasma levels compared to the HCHF only group. (Figure 6A)

Uric acid levels in plasma (a renal biomarker) were also significantly increased in the HCHF group.
Both CI treatment doses significantly reduced the uric acid concentration when compared to the only
HCHF fed group. (Figure 6B)

Plasma creatinine levels, another important renal function marker, were also significantly

increased in the HCHF group compared to the control group and the administration of CI at both 100
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mg/kg and 200 mg/kg concentrations significantly decreased the concentration of creatinine in plasma
compared to the HCHF group. (Figure 6C)

In cases of all the cardiac and renal damage markers, CK-MB, Uric Acid and Creatinine, the 200
mg/kg dose of CI worked slightly better in reducing or restoring the biomarker level when compared to
the 100 mg/kg dose of CI

3.7 Effect of Coccinia grandis (CI) on histopathological study in High Carbohydrate High Fat (HCHF)

diet induced rats

A B ¥ D

Figure 7: Effect of Coccinia grandis (Cl) on hematoxylin and eosin staining of heart in High
Carbohydrate High Fat (HCHF) diet fed rats. Here 7A: Control; 7B: HCHF; 7C: HCHF+CI100; 7D:
HCHF+CI200. All pictures were taken at 40X magnification.

Control group showed no inflammatory cell infiltration or any kind of abnormalities of heart
(Figure 7A). HCHF group showed a major cardiac fibrosis and additionally cell infiltration (Figure 7B).
The group which took 100 mg/kg ethanol extract of Coccinia grandis (CI) in high carbohydrate high fat
induced rats showed a decent amount of recovery from cell infiltration in cardiac tissue (Figure 7C).
Group which belongs to HCHF+CI200 showed much improved cardiac cell condition compared to
HCHEF group (Figure 7D).

A B C D

Figure 8: Effect of Coccinia grandis (CI) on Sirius red staining of heart in High Carbohydrate High Fat
(HCHF) diet fed rats. Here 8 A: Control; 8B: HCHF; 8C: HCHF+CI100; 8D: HCHF+CI200. All pictures
were taken at 40X magnification.

Control group did not show any kind of collagen deposition and fibrosis which means it is normal
in heart (Figure 8 A). HCHF group showed a huge amount of fibrosis and collagen deposition in cardiac
cell (Figure 8B). Collagen deposition was reduced in HCHF+CI100 group which means it actually
protects cardiac muscle (Figure 8C). HCHF+CI200 also showed a well recovery from collagen

deposition which also means heart tissue is in quite good condition (Figure 8D).
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Figure 9: Effect of Coccinia grandis (CI) on hematoxylin and eosin staining of kidney in High
Carbohydrate High Fat (HCHF) diet induced rats. Here 9A: Control; 9B: HCHF; 9C: HCHF+CI100; 9D:
HCHF+CI200. All pictures were taken at 40X magnification.

Control group showed no cell infiltration or any kind of abnormalities in kidney (Figure 9A).
HCHF group showed a major cell infiltration in kidney (Figure 9B). The group which was treated with
100 mg/kg ethanol extract of Coccinia grandis (CI) in high carbohydrate high fat administered rats
showed recovery from cell infiltration in kidney tissue (Figure 9C). Group which belongs to

HCHF+CI200 showed much improved kidney tissue condition compared to HCHF group (Figure 9D).

A B C D

Figure 10: Effect of Coccinia grandis (CI) on Sirius red staining of kidney in High Carbohydrate High
Fat (HCHF) diet fed rats. Here 10A: Control; 10B: HCHF; 10C: HCHF+CI100; 10D: HCHF+CI200.
All pictures were taken at 40X magnification.

Control group did not show any kind of collagen deposition which means it is normal in kidney
(Figure 10A). HCHF group showed collagen deposition in kidney cell (Figure 10B). Collagen deposition
was reduced in HCHF+CI100 group which means it actually protects renal tissue (Figure 10C).
HCHF+CI200 also showed a well recovery from collagen deposition which also means kidney tissue
can be protected by Coccinia grandis (Cl) (Figure 10D).

4. Discussion:

In addition to a variety of metabolic risk factors, obesity is a distinct risk factor for CVD [27].
According to estimates, obesity's impact on metabolic risk factor levels contributes to half of the risk of
CVD disease, with remaining percentage most likely caused by separate causes. Monosodium glutamate
in high-lipid diets (MH) leads to common health problems including chronic kidney disease (CKD) and
renal fibrosis through oxidative stress and inflammation [28]. In rats fed with a HF diet, C. grandis
treatment greatly lowered the buildup of peritoneal and epididymal fat, liver excess weight, and
cholesterol levels. According to the results for potential antioxidants, obesity and dyslipidemia were
effectively reduced with doses of C. grandis extracts [19].

To determine if C. grandis is effective in lowering lipid peroxidation, LDL, and collagen
accumulation which protects renal tissue recovery and cell infiltration, fibrosis, and repairing kidney
tissue, an in-depth meta-analysis and review was carried out. Our research shows that a diet heavy in fat
and carbohydrates raises LDL. In patients it has been shown that elevated oxidized LDL levels have

been linked to structural change, cardiac dysfunction [29]. When aqueous leaf extract of C. grandis was
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administered to diabetic mice induced by alloxan, Manjula and Ragavan reported decreases in blood
glucose, TC, TG, VLDL, and LDL [30]. Coccinia grandis extract significantly reduced LDL in a rat
model which was fed a high-fat diet, according to another study [17].

In this study it was observed that both doses, 100 mg/kg and 200 mg/kg of Coccinia grandis (CI)
decreased the LDL concentration.

A recognized way to cause obesity and insulin resistance in rodents is to feed them a high-fat diet
(HFD). Excessive adipose tissue deposit encourages immune cells, such as macrophages, to infiltrate
the body and produce reactive oxygen species (ROS) and pro-inflammatory cytokines. An imbalance of
redox equilibrium can be affected by these increased ROS, which can cause inflammation and cellular
damage, ultimately contributing to the course of issues linked to obesity [31]. The HFD raises oxidative
stress and NF-kB function, activates macrophages, and increases endotoxins and free fatty acids [32].
The main source of oxidants that alter and change LDL into a high-uptake form that macrophage
scavenger receptors can recognize is MPO [33-36]. This results in macrophage foam cells, which are
crucial in increasing the formation of atherosclerosis.

Higher levels of oxidative stress caused by a high-fat diet is one factor that leads to obesity's
metabolic syndrome. But since Coccinia grandis contains antioxidants like quercetin, it reduces this
stress [16] . According to this study, a high-carb, high-fat diet increased the level of several oxidative
stress parameters in the heart and kidney tissue. Ethanol extract of (CI) leaf at two different doses, such
as 100 mg/kg and 200 mg/kg, reduced these levels.

One of the primary causes of acute kidney injury is renal ischemia-reperfusion (IR) injury, which
is affected by the duration of the ischemia and any presence of comorbidities [37]. Eating a high-fat diet
has been observed to cause metabolic dyshomeostasis and renal lipotoxicity, which may affect the
kidney's essential processes [25]. Rats from both the ND and HD groups that were exposed to IR,
however, showed reduced GSH/GSSG levels along with significantly lower antioxidant enzyme activity
in SOD. Endogenous antioxidant enzymes like SOD and CAT protect human and animal cells from FR
damage. The body generally defends itself against ROS through a form of self-defense. This system is
referred to as an anti-oxidative system, and it can be either non-enzymatic (GSH) or enzymatic (SOD,
CAT, and GPx).

The amount of ROS created, however, may be greater than what the body's antioxidants are
capable of controlling when hyperglycemia is present. Poor cell metabolism results from changes in the
redox signal of cells caused by an imbalance in the ROS: antioxidant ratio [38].By decreasing renal
TBARS, pioglitazone or leaf extract from Coccinia grandis slowly decreases stress brought on by
reactive oxygen species with diabetes-induced renal damage. These methods also increased the
concentrations of SOD and catalase at the same time [21]. Two tests have been performed in this
experiment to measure the antioxidant enzyme activity, including catalase and SOD. Our findings show
that administering Coccinia grandis (CI) leaf ethanol extract can either increase or restore antioxidant
enzyme activity, meaning that catalase and SOD enzyme activity continued to exist in the kidney and
heart.

Both CK-MB and troponin-T levels had been significantly increased after consuming HFD [39].
According to the author, Wistar rats given a high-fat, high-cholesterol diet displayed higher levels of

CK-MB, which is linked to functional and structural changes in the heart muscle and a breakdown of
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the cell membrane's functionality. This condition may also be due to lipid peroxidation in the heart
membranes. identical results were reported by Wang et al., who compared the inflammatory action of
saturated fatty acids to the rise in CK-MB and LDH [40, 41].

Additionally, the HM group showed a notable increase in cardiac markers LDH, CK-MB,
Troponin I, in regard to the NC group. Following EECGL injections, the EECGLH group's levels of
LDH, CK-MB, Troponin I, and T were significantly lower than those of the HM group [42]. Our research
results showed that a high-carb, high-fat diet caused an increase in plasma CK-MB levels. The use of
Coccinia grandis (CI) leaf ethanol extract as a treatment actually reduced the concentration of CK-MB,

showing that it can be highly significant in cases of CK-MB.

In some studies, rats fed a high-fat diet (HFD) may develop chronic kidney injury. Clinical
indications of this injury include glomerular shrinkage, mesangial cell and matrix development,
ambiguous renal tubule shape, fibrosis, and persistent inflammation [43]. Serum creatinine, blood urea
nitrogen, and urine protein synthesis all dropped in rats with diabetes-induced nephropathy when
Coccinia grandis leaf extract and a low dose of pioglitazone were given together [21]. According to our

research, Coccinia grandis (Cl) may reduce creatinine at both low and high dosages.

Hematoxylin and eosin and Sirius red were two ways of staining used in the histology of the
kidney and heart. Hematoxylin and eosin staining by a high-carb, high-fat diet show fibrosis and
infiltration of heart and kidney cells in both cases. In the contrary, a high-carb, high-fat diet results in
collagen accumulation in Sirius red staining for the kidneys and heart. At doses of roughly 100 mg/kg
and 200 mg/kg, Coccinia grandis (CI) leaf ethanol extract stopped cell infiltration, fibrosis, and collagen
deposition. Finally, we can say that these data confirm our hypothesis that diet-induced obesity can be

controlled by Coccinia grandis.

5. Conclusion

In this study it is revealed that in high carbohydrate high fat diet ethanol extract of Coccinia
grandis (CI) was used which actually retained antioxidant activity. As high carbohydrate high fat diet
was administered it actually caused cardiac fibrosis and renal damage which was restored by the
ethanolic extract of Coccinia grandis (Cl), consisting of phenolic compounds. With the treatment of
Coccinia grandis (Cl) ethanolic extract, antioxidant enzyme activity was improved in catalase and SOD.
Although the specific chemical compounds present in Coccinia grandis responsible for these protective
effects were not identified, our findings can suggest that it possesses notable therapeutic potential against
oxidative damage associated with metabolic syndrome and hypercholesterolemia, opening promising
windows for future clinical applications for our plant in the management of metabolic and cardiovascular

disorders.
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