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Abstract.

Diabetes mellitus (DM) is a chronic disease affecting 95% of diabetics, characterized by high blood glucose
levels due to decreased insulin production. Bioactive chemicals from plants like butterfly pea flower and
Clitoria Ternatea can potentially treat DM, inhibit carbohydrate-digesting enzymes, and potentially
regenerate pancreatic beta cells. This study tests butterfly pea flower extract on obesity-related pancreatic
function in white rats. In obese rats given varied dosages of butterfly pea flower extract, the study evaluates
pancreatic tissue histopathology and ethanol extract properties. The study examines male Wistar rats'
acclimatization before treatment with butterfly pea flower extract, a high-fat diet, and butterfly pea flower
extract, comparing the effects of the extract on rats. Pancreatic function is examined using enzymes amylase
and lipase. Histopathological observation of pancreatic organs involves several steps, including fixation,
washing, infiltration, embedding, cutting, attaching, deparaffinization, dealcoholization, staining, mounting,
and scoring. A post-test-only control group design compared butterfly pea flower extract and pancreatic
function in male white rats. Butterfly pea flower extract improved pancreatic histology in obese white rats at
600mg/KgWB, closer to the normal group. The extract contains secondary metabolites that repair cell tissue
damaged by the rats' high-fat diet and obesity.
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I INTRODUCTION

Persistent hyperglycemia due to insulin production, insulin action, or both characterizes diabetes
mellitus (DM), a chronic disease of carbohydrate, protein, and lipid metabolism [1]. The pancreas secretes
insulin into the circulation in response to elevated blood glucose levels. When insulin levels are adequate and
its function is unimpaired, the body will store or use the surplus glucose in the blood for metabolism [2]. A
high prevalence of diabetes is observed in Indonesia. By 2022, the number of people diagnosed with type 1
diabetes in Indonesia will reach 41.8 thousand [3].Diabetes mellitus symptoms are not always severe. It takes
a few years for the first signs of the illness to appear [4]. Although the symptoms are comparable to type 1
diabetes, they are not always easy to spot [5]. Consequently, the condition can be recognized even after
problems have developed, which can be several years after it starts. We call it diabetes mellitus, affecting
almost 95% of people with diabetes. Former names for diabetes mellitus include adult onset and non-insulin
dependent[6]. This kind of diabetes was formerly exclusively found in adults, but it is now being observed
more and more in youngsters as well [7]. The metabolic pathways that the body uses to generate energy are
impacted by diabetes mellitus. Without timely treatment, the condition might prevent the body from
effectively using insulin, perhaps resulting in elevated blood sugar levels [8]. Nerves and blood arteries are
particularly vulnerable to the long-term effects of type 2 diabetes. Obesity, heredity, and insufficient physical
activity are risk factors for developing type 2 diabetes [9].

An unhealthy amount of fat can build up to dangerous levels, a condition known as obesity [10].
Obesity begins with an imbalance between caloric intake and expenditure. Diabetes mellitus risk factors
include obesity [11].High blood glucose levels, resulting from decreased insulin production from pancreatic
B-cells, are the hallmarks of diabetes mellitus (DM), a chronic metabolic illness [12]. The induction of toxic
substances such as streptozotocin and alloxan, as well as viral infections and genetic abnormalities, can
disrupt pancreatic 3-cell function [13]. When administered to rats used in experiments, the chemical alloxan
causes the rats to develop diabetes due to its harmful effects on pancreatic beta cells and other diabetogenic
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features [14]. The destructive activity of alloxan on pancreatic beta cells occurs when the compound enters
and is absorbed by these cells. The toxicity and diabetogenic effects of alloxan are determined by its capacity
to be soaked by pancreatic beta cells. Multiple mechanisms, including the simultaneous oxidation of
sulfhydryl groups and the generation of free radicals, harm pancreatic beta cells after substance absorption
[15]. Alterations to the pancreatic histology are a common pathological finding in both human and animal
models of diabetes mellitus.The pancreas is an integral part of diabetes management [16]. Diabetes is a
metabolic condition that develops when the pancreas either does not produce enough insulin or does not
respond appropriately to the insulin it makes. Alpha cell abnormalities in glucagon release are another
feature of type 1 and type 2 diabetes [17].

The endocrine pancreas secretes two primary hormones, glucagon and insulin, which are essential
for regulating the body's energy metabolism [18].0ne of the most common metabolic diseases in the world,
type 2 diabetes mellitus is characterized by insulin resistance in target organs and impaired insulin
production from pancreatic beta cells. Obesity is a risk factor for type 2 diabetes mellitus. When people eat
too many lipids, they gain weight, and that excess fat ends up in other organs like the liver and pancreas,
where it causes damage and poisoning [19].A delicate balancing act of insulin secretion and action maintains
normal regulation of glucose levels. Insulin, for instance, lowers fatty acid release from adipose tissue while
increasing glucose absorption in skeletal muscle and the liver. Nevertheless, insulin signaling in target
tissues is suppressed by an aberrant reduction in insulin production. When insulin cannot reach its target
tissues, the body raises blood glucose and fatty acid levels [20]. Glucose and heavy acid levels in the blood
continue to rise, which worsens insulin resistance and secretion [19].Medications that lower blood sugar
levels are called antidiabetic medications. Current antidiabetic medications, however, are prohibitively
costly, ineffectual, and fraught with dangerous side effects. Patients with diabetes who simultaneously have
renal, hepatic, or cardiac failure should not use the commonly prescribed oral antidiabetic medications
biguanides, sulfonylureas, or thiazolidinediones. Treatment options for Diabetes Mellitus should thus include
using bioactive chemicals produced from plants as they are effective, readily available, safe, and very
inexpensive [1].

The healing properties of plants have been known for a long time to alleviate human illness; now,
millions of people all over the globe depend on these plants for their basic needs, including health, money,
and quality of life. Evidence suggests a strong demand for studies investigating plant-derived chemicals with
the potential to develop novel anti-diabetic medications since 800 plants have been shown to have such
action. The butterfly pea flower is one of several plants with potent antidyslipidemic and antidiabetic
properties demonstrated in human clinical trials (Clitoria Ternatea).The butterfly pea flower is an example
of an indigenous Indonesian plant with untapped commercial potential. Possibilities for study and
development abound because of the extensive genetic variability of butterfly pea flowers based on physical
traits. Another one of butterfly pea's numerous applications is as an attractive plant; it's also a natural dye,
culinary colorant, and cancer preventive owing to its high antioxidant content. Using natural, nutrient-rich
substances, such as anthocyanins, to boost endurance and prevent the spread of the COVID-19 pandemic is
strongly suggested [11].People utilize the butterfly pea flower to lower blood sugar levels; it is a plant native
to China, India, the Philippines, and Madagascar (Clitoria Ternatea). Butterfly peas, often known as
butterfly pea flowers, are natural plants that belong to the Fabaceae family [21]. Plant compounds discovered
in butterfly pea flowers include proteins, alkaloids, anthraquinones, anthocyanins, 4-ena-3,6 Dion stigma,
steroids, saponins, polysaccharides, and flobatins.

The composition of the fatty acids contains linoleic, palmitic, stearic, and linoleic oleic acids. Some
antioxidants found in butterfly pea flowers have been studied for their ability to reduce blood sugar levels.
These compounds include phenolics, flavonoids, anthocyanins, flavonol glycosides, kaempferol glycosides,
quercetin glycosides, myricetin glycosides, terpenoids, tannins, and steroids [22]. In comparison to plants
like Centella Asiatica (3,816 mg/mL), pearl grass (2,686 mg/mL), and hibiscus (Hibiscus tiliaceus), butterfly
pea flower (Clitoria Ternatea) has a relatively high flavonoid concentration (1,425 mgmL). The antioxidant
values of butterfly pea flowers are 62.77 pg/mL + 0.21, including 4.865 g QE/100 g extract of total
flavonoids and 2.133 g GAE/100 g extract of total phenols [23]. Butterfly pea flowers (Clitoria Ternatea)
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contain flavonoids that can protect pancreatic beta cells from injury. It has antioxidants that neutralize or
absorb free radicals linked to phenolic OH groups. Consequently, disorders involving damaged tissue can be
helped by flavonoid chemicals.Clitoria Ternatea has pharmacological qualities that have been documented
in earlier research [24].

These include antioxidant, anti-platelet aggregation, vasodilation, and antidiabetic effects. A recent
investigation indicated that vitro bay flower extract inhibits carbohydrate-digesting enzymes such as
pancreatic o-amylase and intestine a-glucosidase [25]. The capacity to inhibit pancreatic a-amylase and
antioxidant activity during simulated gastrointestinal digestion were both improved by microencapsulation of
Clitoria ternatea flower extract, which improved bioaccessibility [26].Previous studies have investigated the
effects of an ethanol extract from Clitoria Ternatea on pancreatic regeneration. Injecting streptozotocin into
diabetic rats allowed researchers to study the drug's antihyperlipidemic and antidiabetic properties and its
correlation with antioxidant activity in living organisms and laboratory settings. Researchers found that
pancreatic beta cells injured by butterfly pea flower extract might be regenerated [22].In light of the
preceding, scientists are keen to examine the effects of administering butterfly pea flower extract (Clitoria
Ternatea) to an obese model of male Wistar strain white rats on pancreatic function and histological images
of the pancreas. This study warrants more funding because of the widespread belief that plant-based
treatments are safer and more cost-effective than pharmaceutical alternatives.

1. METHODS

The research design utilized in this study is a post-test-only control group design, which observes the
control and treatment groups after an activity has been administered. It is a true experimental study [27]. This
study was conducted in the University of North Sumatra's Anatomical Pathology Laboratory and the
Department of Pharmacology Pharmacy at the University of North Sumatra Hospital. The physiology and
appearance of rats (Rattus norvegicus) make them a popular biomedical study model [28]. Labs are also ideal
for white rats. Variables vary among the things being studied and have measurable and observable attributes
[29]. Flower extract administration in Butterfly pea flower is done independently (Clitoria Ternatea). They
were limiting factors in Histology and function of the pancreas in obese female Wistar rats (Rattus
norvegicus) in white rats.The experiment necessitated a seven-day acclimatization period before treatment
for the male Wistar rats. The butterfly pea flower extract was made by crushing and sieving the mangrove
components found in the butterfly pea flower. To get a thick extract, it was filtered and then evaporated.
Additionally, male Wistar strain white overweight rats had a phytochemical screening to find substances that
affected the pancreas.Before receiving bay flower extract treatment, the rats were subjected to a 14-day high-
fat, high-cholesterol diet. The Lee Index assessed obesity. For fourteen days, four groups of rats were
subjected to varying treatments. The exocrine pancreatic enzymes amylase and lipase were utilized to
measure pancreatic function. Amylase and lipase levels were used to evaluate impairment to pancreatic
function.

Fixation, washing, cleaning, infiltration, embedding, cutting, attaching, deparaffinization,
dealcoholization, staining, and mounting are all steps in the histopathological examination of pancreatic
organs. The pancreas is fixed with a solution of 0.9% sodium chloride and 70% alcohol after dissecting and
dislocating it. After an hour of xylol immersion, pure paraffin I, 1l, and Il are injected into the pancreas. The
ribboned pancreas is housed in a rectangular box. The paraffin should be deparaffinized and dealcoholized in
a wooden container.The pancreas is mounted following staining with Hematoxylin and Eosin. A score of 0
indicates no necrosis, a score of 1 indicates half total, a score of 3 indicates three-quarters total and a score of
4 indicates complete cell necrosis; this grading system is used to quantify pancreatic damage. Keep doing
this until the pancreas becomes bright enough to be seen under a 400x microscope.Data entry, cleansing,
verification, coding, and storage are all parts of the data processing. Using SPSS 25.0, data is gathered,
scored, tabulated, and analyzed from histopathological observations [30]. We utilize the Kolmogorov-
Smirnov test to ensure that our data is usually distributed, and we use the One-Way ANOVA method to look
for statistically significant differences between our test groups. For additional analysis, Post Hoc Tests using
the LSD approach are also utilized.
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1. RESULTS AND DISCUSSION
Research Result

Table 1. Characteristics of Test Animals

Group
Component Control | P1L | P2 | P3
Rat Type Wistar strain white rats
Gender Male
General Conditions White coat color, healthy and active
Average Initial Body Weight | 243gr | 240gr | 251gr | 258gr
Average Final Weight 250gr | 333gr | 349gr | 351gr

The study involved feeding rats a high-fat diet to induce obesity. The fat-restricted group was fasted
for a week before testing. The high-fat diet, which contains quail egg yolk, artificially raises cholesterol
levels in rats. Weights were measured before and after the diet, and after 14 days, the rats' Lee index values
changed. The results suggest that rats fed a high-fat diet end up overweight. The test animals in the treatment
group were already overweight before administering butterfly pea flower extract. The study suggests that a
diet rich in fat can cause obesity.

Table 2. Mouse Body Weight

Average a high-fat diet

Parameters Group Before After
Control 243gr 250gr

ooy |3 e e
P3 258gr 351gr
Control 210mm 213mm
Naso-anal Length P1 215mm 221mm
(mm) P2 212mm 218mm
P3 216mm 213mm

Control 0.29 0.29

Index lee P1 0.28 0.31

P2 0.29 0.32

P3 0.29 0.32

Lipase levels were monitored before and after a high-fat meal and butterfly pea flower extract
administration. The control group's average lipase level was 22.38 U/L, which increased to 22.61 U/L after
14 days of treatment. Treatment groups 1 and 2 showed varying results in lipase levels. Treatment group 1
had 42.5 U/L after a high-fat meal but dropped to 31.98 U/L after butterfly pea flower extract administration.
Treatment group 2 had 41.78 U/L after a high-fat meal, and treatment group 3 decreased from 42.31 U/L to
22.65 U/L after 600 mg/KgWB. The third treatment group, consisting of obese rats, had the most significant
reduction in lipase levels.

Table 3. Lipase Level

0 Group Repetition | Lipase levels after high-fat diet (U/L) Lipase Level After Treatment (U/L)
1 225 21.9
2 23.1 23.8
3 20.9 22.3
Control 4 21.7 22.9
5 23.4 23.1
6 22.7 21.7
Average 22.38 22.61
7 1 41.2 31.5
8 2 44.8 33.2
9 Treatment | 3 43.2 32.3
10 | (200mg/KgWB) 4 40.8 30.9
11 5 41.8 31.1
12 6 43.2 32.9
Average 42.5 31.98
13 Treatment Il 1 42.9 24.4
14 | (400mg/KgWB) 2 41.2 23.1
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15 3 43.9 25.1
16 4 40.2 23.5
17 5 415 22.7
18 6 40.9 24.9

Average 41.78 23.95
19 1 42.8 24.4
20 2 43.1 22.9
21 Treatment 111 3 41.9 22.4
22 | (600mg/KgWB) 4 40.7 21.7
23 5 41.8 23.2
24 6 43.5 21.3

Average 42.31 22.65

The study examined changes in amylase levels in rats following a high-fat diet and butterfly pea
flower extract administration. Results showed that the treatment group demonstrated significant changes.
The control group had an average amylase level of 60.3U/L before treatment and 59.48U/L after 14 days of
distilled water. Treatment groups 1 and 2 showed varying amylase levels after a high-fat diet and butterfly
pea flower extract. Treatment group 3 had the most significant decrease in serum amylase levels and was
close to the control group. Treatment group 1 had the most minor decrease or improvement in lipase levels.
The study highlights the importance of considering diet and butterfly pea flower extract in dietary
management.

Table 4. Average Amylase Level (U/L)

No Group Repetition Amylase levels after high-fat diet (U/L) | Amylase Level after Treatment (U/L)
1 1 60.1 58.6
2 2 59.8 58.3
3 Control 3 59.2 59.8
4 4 60.6 59.1
5 5 61.5 60.4
6 6 60.6 59.3

Average 60.3 59.25
7 1 68.9 66.7
8 2 67.8 68.2

o] Treament |—— 4 i
11 5 69.6 66.1
12 6 68.1 67.4

Average 68.76 67.38

13 1 68.3 60.1
ig Treatment 11 g gg; géé
16 4 67.6 59.1
17 5 69.3 62.1
18 6 66.3 59.7

Average 67.9 60.46

19 1 69.2 60.3
20 2 68.7 57.7
g; Treatment 111 2 g?é gg?
23 5 67.4 60.7
24 6 69.5 59.6

Average 68.53 59.48

Researchers also conducted a phytochemical test on butterfly pea flower extract (Clitoria Ternatea)
to see the content of secondary metabolite compounds in the extract, which can be used to improve
pancreatic function in obese white rats (Rattus norvegicus) Wistar strain. The phytochemical analysis of
butterfly pea flower extract (Clitoria Ternatea) reveals the presence of secondary metabolites such as
tannins, triterpenoids, flavonoids, and saponins. The flavonoid test produces a crimson extract, while the
saponin test produces a foam that does not dissolve when HCI 2 N is applied. The tannin test results show a
blue-green or blue-black color, while the alkaloid test results in a white or yellow precipitate. The steroid test
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results in a reddish or yellowish tint, and the steroid/triterpenoids test results in a red color. The
phytochemical analysis of butterfly pea flower extract confirms previous findings [31], indicating that the
extract contains tannin, saponin, and flavonoid components.The study's findings confirm the presence of
these secondary metabolites [31]. The findings of the phytochemical analysis of butterfly pea flower extract
confirm the presence of tannin, saponin, and flavonoid components.

Table 5. Phytochemical Test

Secondary Metabolites Testing Color Results
Flavonoid Wilstater Red +
Saponin Forth Blue and effervescent +
Tannin FeClI3 Blackish green +
Alkaloid Wagner Red -
Triterpenoid Lieberman — Burchard Red +

(+) = Contains the tested compound class
(-) = Does not contain the tested compound

The phytochemical investigation on butterfly pea flower extract (Clitoria Ternatea) aims to identify
secondary metabolites such as flavonoids, tannins, saponins, flavonoids, and steroids/triterpenoids. The
flavonoid test involves adding one gram of butterfly pea flower extract to a water bath and cooking in a
water bath for fifteen minutes. A reddish-yellow hue indicates the presence of flavonoids. The saponin test
involves adding 1 gram of butterfly pea flower extract to boiling water and stirring vigorously for 10
seconds. A foam is created at a height of 1-10 cm for a minimum of 10 minutes and does not dissolve when
one drop of HCI 2 N is administered.The tannin test involves mixing 1 gram of butterfly pea flower extract
with hot water and adding FeCI3. A blue-green or blue-black hue shows a positive result for catechol tannin,
while a blue-black color indicates a positive outcome for tannin. The alkaloid test produces a white or yellow
residue, suggesting the presence of alkaloids. The steroid test results show a reddish or yellowish tinge,
indicating the presence of terpenoids. The extract from butterfly pea flowers included tannin, saponin, and
flavonoids [31].

Table 6. Histopathologic Features Of Pancreatic Tissue

No Group Histopathologic features of testicular tissue
: ’ / 3 s * v

1 Control

Treatment 1
(200mg/KgBW)

Treatment 2
(400mg/KgBW)
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Treatment 3
(600mg/KgBW)

Data Analysis Results
Results of Serum Lipase Level Observation
Table 7. Normality Test Results

Group Kolmogorov-Smirnov? Shapiro-Wilk
Statistic | df Sig. Statistic | df | Sig.
Control .155 6 .200" .956 6 .786
Results P1 193 6 .200: 916 6 478
P2 175 6 .200 921 6 514
P3 144 6 .200" 972 6 .908

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The normalcy test is used to determine if data follows a normal distribution, with the Kolmogorov-
Smirnov test being employed in this research. A normal distribution represents the population, and a p-value
greater than 0.05 indicates a normal distribution. A significance level of 0.200 was found for normalcy,
indicating a regularly distributed data set. The Levene test is then used to assess homogeneity, the degree to
which different population subsets are similar.The Levene test was used to check for group homogeneity
using a 5% significance threshold. A value less than 0.05 indicates non-homogeneous data, while a value
over 0.05 indicates homogeneous data. The table shows a probability value of 0.827, meaning that all three
groups are likely from similar or homogenous populations.

Table 8. Homogeneity Test Results

Levene Statistic dfl df2 Sig.
Based on Mean .297 3 20 .827
Based on Median .294 3 20 .829
Results Based on the Median and
with adjusted df .294 3 14.925 .829
Based on trimmed mean .297 3 20 .827

We utilize the One-way ANOVA test to see if the trial groups' efficacy differs statistically after
ensuring that the data is normal and homogeneous and that the outcomes follow a normal distribution with
homogenous variances. In the table above, the One-Way ANOVA test had a significance value of 0.000,
below 0.05. These data suggest that the treatment group varies considerably from the control group. A post
hoc LSD test examined group lipase variation. The two groups differ statistically if the significance value is
less than 0.05.

Table 9. One-Way ANOVA Test Results

Sum of Squares | df | Mean Square F Sig.
Between Groups 364.273 3 121.424 | 128.446 | .000
Within Groups 18.907 | 20 .945
Total 383.180 | 23

The LSD Post Hoc test was used to determine whether groups had significant differences from other
groups. The analysis showed an essential difference between the control and treatment groups 1 (p = 0.000)
and 2 (p = 0.028). The control and treatment groups 3 had no significant difference (p = 0.953).
Table 10. LSD Post-hoc Test Results

. . 95% Confidence Interval
(1) Group (J) Group Mean Difference (1-J) Std. Error Sig. Cower Bound Upper Bound
P1 -9.36667" 56135 .000 -10.5376 -8.1957
Control P2 -1.33333" 56135 .028 -2.5043 -.1624
P3 -.03333 56135 .953 -1.2043 1.1376
P1 Control 9.36667" 56135 .000 8.1957 10.5376
P2 8.03333" 56135 .000 6.8624 9.2043
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P3 9.33333" .56135 .000 8.1624 10.5043

Control 1.33333" .56135 .028 1624 2.5043

P2 P1 -8.03333" .56135 .000 -9.2043 -6.8624
P3 1.30000" .56135 .031 .1290 2.4710

Control .03333 .56135 .953 -1.1376 1.2043

P3 P1 -9.33333" .56135 .000 -10.5043 -8.1624
P2 -1.30000" .56135 .031 -2.4710 -.1290

*. The mean difference is significant at the 0.05 level.
Serum Amylase Level Observation Results
The research used the Kolmogorov-Smirnov test to check for normal distribution, ensuring the data
is representative of the population. A p-value more significant than 0.05 indicates normal distribution, while
a p-value less than 0.05 indicates non-normal distribution. The significance level was 0.200, indicating
normal distribution. The Levene test was used to check for homogeneity.
Table 11. Normality Test Results

Group Kolmogorov-Smirnov? Shapiro-Wilk
Statistic | df Sig. Statistic | df | Sig.
Control 141 6 | .200" 977 6 | .935
Results P1 .160 6 .200: 979 6 .948
P2 133 6 .200 .986 6 977
P3 .209 6 .200" .943 6 .687

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

The Levene test was used with a significance level of 5% to ensure that the groups were similar.
Conventional wisdom is that a significance value of less than 0.05 indicates that the data is not
homogeneous, while more than 0.05 suggests that the data is homogeneous. You may view the results of the
Levene test for homogeneity in the table shown above. A probability of 0.814 is displayed in the significance
column. Because the calculated significant probability value is more than 0.05, we may deduce that the
control group and treatment groups 1, 2, and 3 are from distinct populations.

Table 12. Homogeneity Test Results

Levene Statistic | dfl df2 Sig.

Based on Mean .315 3 20 .814

Results _ Bas_ed on Median .229 3 20 .875
Based on the Median and with adjusted df 229 3 17.989 | .875

Based on trimmed mean .295 3 20 .828

Tests for normality and homogeneity show that the study data follows a normal distribution with
consistent variances. A post hoc LSD test examined average amylase levels, and a One-way ANOVA test
verified that the treatment and control groups were significantly different.

Table 13. One-Way ANOVA Test Results

Sum of Squares | df | Mean Square F Sig.
Between Groups 268.355 3 89.452 90.424 | .000
Within Groups 19.785 20 .989
Total 288.140 23

To find out if there were any significant variations in amylase between the groups, the Post Hoc LSD
test was utilized. Analysis revealed a statistically significant difference (p = 0.000) between the control and
treatment groups. The p-value for the control group and the second treatment group is 0.047. A statistically
significant difference (p = 0.689) exists between the control and treatment groups 3.

Table 14. LSD Post-hoc Test Results

. . 95% Confidence Interval

() Group | (J) Group | Mean Difference (I-J) | Std. Error | Sig. Lower Bound | Upper Bound
P1 -8.13333" 57424 .000 -9.3312 -6.9355
Control P2 -1.21667" 57424 .047 -2.4145 -.0188
P3 -.23333 57424 .689 -1.4312 .9645
Control 8.13333" 57424 .000 6.9355 9.3312
P1 P2 6.91667" 57424 .000 5.7188 8.1145
P3 7.90000" 57424 .000 6.7022 9.0978
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Control 1.21667" 57424 .047 .0188 2.4145

P2 P1 -6.91667" 57424 .000 -8.1145 -5.7188
P3 .98333 57424 102 -.2145 2.1812

Control .23333 57424 .689 -.9645 1.4312

P3 P1 -7.90000" 57424 .000 -9.0978 -6.7022
P2 -.98333 57424 .102 -2.1812 .2145

*. The mean difference is significant at the 0.05 level.

Research Discussion

A study on male Wistar rats used butterfly pea flower extract to investigate its effects on pancreatic
function. The rats were divided into four groups: a control group, an experimental group with a high-fat diet,
and a control group with varying butterfly pea flower extract dosages. The study aims to determine if
butterfly pea flower extract can improve pancreatic function in overweight rats.The study involved animals
fed a high-fat diet, primarily quail egg yolk, for 14 days. The mice's body weight and nasal length were
recalculated to determine their obesity. After the high-fat meal, rats in treatment groups 1 and 2 had Lee
index values of 0.31 and 0.32, respectively, indicating they may be classified as obese. After the diet, rats
were treated with butterfly pea flower extract at different dosages. Data analysis was conducted using tests
for normality, homogeneity, and significance.The data passed the normalcy test, and the results showed a
normal distribution of blood lipase and amylase levels in all groups. This data can be used to conclude the
population as a whole, as it follows a normal distribution.The Levene test was used to determine if serum
lipase and amylase levels were from similar or homogeneous populations. The results showed a significance
value of 0.827 for lipase levels and 0.814 for amylase levels, indicating that the data from the control,
treatment 1, and therapy three groups represent the same population. The One-Way ANOVA test was then
used to assess efficacy and significance in the homogenous and normally distributed data.The study found
significant differences in serum lipase and amylase levels between the control group and treatment groups 1,
2, and 3, necessitating additional post hoc LSD testing.

The control group had significantly higher lipase levels than the treatment groups, but no significant
difference was found with treatment group 3. The study concluded that the lipase levels of treatment group 3,
which received 600mg/KgWB of butterfly pea flower extract, were similar to those of the control group.
However, there was a difference between the control group and groups 1 and 2, which were treated
differently. There was also a significant difference in blood amylase levels between the control and treatment
groups 1, with p-values of 0.047 and 0.689, respectively. No significant difference was found between
treatment group 3's and control group's serum amylase levels.Histopathological images of pancreatic tissue
supplemented microscopical examinations. Those in the control group had standard pancreatic histology
images. The outcomes of the pancreatic histopathology observation in the control group serve as a
benchmark against which the other groups are described and evaluated. Treatment group 1 got a high-fat diet
in addition to 200mg/KgWB of butterfly pea flower extract (Clitoria Ternatea), which caused histological
abnormalities in the pancreas organ. This led to form differences. Complete necrosis of the pancreatic cells
was indicated by the maximum achievable score of 4 for all study subjects. Patients in the second treatment
group who took 400 mg/kg of butterfly pea flower extract saw an improvement in pancreatic histological
structure (Clitoria Ternatea). One patient had a score of 0, four subjects had a score of 4, and one subject had
a score of 2 among this group. Group 3's histological pancreatic structure was identical to the control group's,
with four subjects scoring 0 and two others scoring 1.

This group was given a high-fat diet in addition to 600mg/KgWB of butterfly pea flower extract
(Clitoria Ternatea).The study found that obese male Wistar rats (Rattus norvegicus) showed improved
pancreatic histological structure after receiving 600 mg/kg of butterfly pea flower extract. The first treatment
group altered the pancreatic structure, which obtained a high-fat meal and 200mg/KgWB of butterfly pea
flower extract. The second treatment group, which received 400 mg/kg of butterfly pea flower extract,
showed pancreatic histology similar to that of the control group. The compound content of butterfly pea
flower extract was detachable from improving pancreatic organ structure.The phytochemical studies have
shown that the butterfly pea flower extract (Clitoria Ternatea) includes secondary metabolites such as
tannins, triterpenoids, flavonoids, and saponins [31]. Research testing revealed that butterfly pea flower

https://ijhp.net
423


https://ijhp.net/

International Journal of Health and Pharmaceutical

extract contained tannin, saponin, and flavonoids. This study's results align with previous research conducted
by [22]. The study examined the effect of butterfly pea flower ethanol extract on pancreatic regeneration and
found that butterfly pea flower extract can help the regeneration process of damaged pancreatic beta cells.

V. CONCLUSION

The study found that butterfly pea flower extract (Clitoria Ternatea) at 600mg/KgWB can improve
pancreatic function in obese Wistar white rats. The treatment group 3 showed the most significant
improvement, approaching the control group. The extract contains secondary metabolites like saponins,
tannins, flavonoids, and triterpenoids that help repair pancreatic cells damaged by obesity. The results
suggest that further research is needed to understand the effectiveness and toxicity of butterfly pea flower
extract in obese conditions and to conduct other tests on its application to humans.
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