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ABSTRAK 

This study aimed to investigate the potential of papaya seed extract as an antihyperglycemic agent and to 

determine the histopathological features of the pancreas of female mice induced by streptozotocin-sucrose. 

The study used female DDY mice and divided them into five groups, including a negative control group, a 

positive control group, and three test groups given different doses of papaya seed methanol extract. The 

parameters measured were the decrease in fasting blood glucose levels, the number, diameter, and area of the 

islets of Langerhans in each group. The data was analyzed using the one-way ANOVA method with a 

confidence level of 95% followed by a comparison test using the Least Significant Difference method. The 

results showed that the methanol extract of papaya seeds has the potential to reduce blood glucose levels and 

improve the histological structure of the pancreas of diabetic mice induced by streptozotocin-sucrose at an 

optimum dose of 100 mg/kgBW. There was a significant difference in reducing blood glucose levels between 

the negative control group and the test group given 100 mg/kgBW papaya seed methanol extract after seven 

days of treatment. After fourteen days, there was a significant difference between the negative control group 

and test groups I, II, and III. Although no significant differences were found in the number, diameter, and area 

of the islets of Langerhans through morphometric photo testing, microscopic photo testing showed that test 

group I had the best histopathological picture with no vacuolization and necrosis found. 
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INTRODUCTION 

Diabetes mellitus is defined as a multiethnic metabolic disorder characterized by high 

blood glucose levels or hyperglycemia due to impaired insulin secretion, insulin action, or a 

combination of both. Chronic hyperglycemia results in microvascular complications including 

retinopathy, nephropathy, and neuropathy as well as macrovascular complications such as 

cardiovascular disease (Goldney et al., 2023; Lu et al., 2023; Zakir et al., 2023). 

Since the early 1980s diabetes has been considered the biggest problem in Indonesia.2 

According to the International Diabetes Federation (IDF) in 2020, the prevalence of diabetes 

in adults reached 6.2% with a total of 10,681,400 adult cases. Diabetes is a degenerative 

disease that occurs due to various risk factors both irreversible (genetic factors, ethnicity, race, 

and age) and changeable (sedentary lifestyle factors, physical activity, and fast-food habits) 

(Jin et al., 2023; Kokkinos et al., 2023). 

Diabetes is related to the pancreas, which has an endocrine function (Ilkhomovich, 2023). The 

hormone insulin is produced by pancreatic beta cells to regulate blood glucose levels. 

Hyperglycemia in individuals with diabetes mellitus occurs due to insulin resistance 

conditions that result in the pancreas being unable to produce insulin or only producing small 

amounts. Chronic hyperglycemia causes an increase in oxidative stress (ROS) and glucose 

toxicity resulting in a decrease in antioxidants in the pancreas resulting in damage and 

decreased pancreatic beta cell function (Dludla et al., 2023). 
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Efforts to prevent diabetes complications include the administration of drugs. The 

development of synthetic drugs continues but there are still side effects when used long term. 

Therefore, traditional medicine is one of the alternatives that diabetes patients are interested 

in. The World Health Organization (WHO) has recorded 21,000 plants as traditional 

medicines, and 400 plants are the choice of diabetes treatment (Dludla et al., 2023; Roy et al., 

2023). 

Chronic hyperglycemia with oxidative stress impairs endogenous antioxidant defenses 

(Rais et al., 2024), pancreatic beta cell damage, excessive lipid peroxidation, and cellular 

organelle damage. This suggests that antioxidant administration is one of the effective 

managements for diabetes. One of the medicinal plants that exhibit antidiabetic mechanisms 

is papaya seed (Carica papaya L.). Phytochemical analysis shows the chemical content of 

papaya seeds consists of antioxidant compounds such as saponins, alkaloids, flavonoids, 

phenols, terpenoids, and steroids (Yusuf, 2023). Therefore, the antioxidant content of papaya 

seeds can be utilized as an option to reduce damage to pancreatic beta cells from chronic 

hyperglycemia conditions. 

Research in 2019 showed a decrease in glucose levels in male white rats (Rattus 

novergicus) diabetic Wistar strain induced by alloxan after giving papaya seed extract doses 

of 75 mg/kgBB, 150 mg/kgBB, and 300 mg/kgBB but there has been no further analysis of 

the histopathological picture of organs after treatment.8 Based on the description above, the 

author wants to know the histopathological picture of the pancreas organs of diabetic mice 

(Mus musuculus) that have been induced by streptozotocin-sucrose and have been treated with 

papaya seed extract (Carica papaya L.). 

The general objective of this study was to determine the histopathological picture of the 

pancreas of diabetic mice (Mus musculus) after administration of papaya seed extract (Carica 

papaya L.). The specific objectives of the study were: 1) Knowing the optimum dose or level 

in repairing damage to pancreatic cells of mice (Mus musculus) diabetes mellitus. 2) Knowing 

the parameters measured, namely the number, area, and diameter of Langerhans islands of 

mice (Mus musculus) in each positive control group (with conventional drugs), treatment 

group (test), and negative control group (without drugs). 

 

METHODS 

The scope of the study is experimental with related disciplines are phytochemistry and 

pharmacology. This study aims to assess blood sugar and see the histopathological picture of 

the pancreas of mice in 5 groups, namely the positive control group (acarbose), negative control 

(no drug), and 3 treatments (papaya seed extract with several levels/concentrations). The 

research design used pre and post-test control group design and true experimental laboratories 

(Mihret et al., 2023). The research was conducted in 2 places, namely the research laboratory of 

the Faculty of Medicine, Christian University of Indonesia (FK UKI) and the diagnostic 

laboratory of the Bogor Veterinary Research Center (BB Litvet) in April 2021 - May 2022. The 

samples used were female mice (Mus musculus) DDY strain weighing 20-30 grams obtained 

from BB Litvet Bogor and Papaya Seed Plants obtained from the Traditional Market of Cikupa 

Village, Tangerang Regency. 

The sample size of each treatment group was determined using the Federer formula as 

follows: 

 

(n-1) (t-1) ≥ 15 
Description: 

n = Number of samples per group 

t = Number of treatment groups 
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From Federer's formula, the number of samples for each treatment group can be calculated, 

namely:  

(n-1) (5-1) ≥ 15 

(n-1) (4) ≥ 15 

4n - 4 ≥ 15  

4n ≥ 19 

n ≥ 4,75 and rounded up to n ≥ 5 

 

Based on the calculation of the sample population using the Federer formula, each treatment 

group has a minimum sample of 5 mice. 

To anticipate the presence of experimental animals that die prematurely (drop out), the 

calculation of spare mice is carried out with the sample size correction formula as follows: 

n' = [n / 1 - f] 

Description: 

n' = number of research samples 

n = calculated sample size 

f = estimated proportion of drop outs (20% 

or 0.2) 

Based on the sample size correction formula, the number of samples in this study were n’ = 

5 / (1-0,2) = 6,25 ≈ 6. 

 

RESULTS AND DISCUSSION 

Observation of Papaya Seed Methanol Extract Content 

The phytochemical content in EMBP based on the test results are flavonoids, tannins, and 

steroids (Appendix 2). Flavonoids are polyphenols that have functions as antiviral, antiallergic, 

antibacterial, and anti-inflammatory (Mihret et al., 2023). Based on research, flavonoids which are 

biologically active secondary metabolites can have a positive effect on metabolic disorders 

including diabetes. Apart from being antioxidants, flavonoids' antidiabetic activity supports the 

regulation of carbohydrate digestion, insulin signaling, insulin secretion, glucose uptake, and 

adipose deposition (Mihret et al., 2023). 

Flavonoids have potential as hypoglycemic agents with a mechanism similar to the drug 

acarbose by inhibiting α-amylase and α-glucosidase which function to reduce glucose 

absorption in the small intestine, inhibit glucose release from the liver, stimulate pancreatic 

insulin secretion, and increase glucose uptake by muscle cells and adipose cells (Mihret et al., 

2023). 

Tannins are widely distributed in the polyphenol group in the kingdom plantae that exhibit 

pharmacological effects such as antidiabetic (Zeng et al., 2023). The decrease in blood glucose 

levels is caused by phenolic compounds by mechanisms such as decreased nutrient absorption 

by inhibiting intestinal glucose absorption, reduced food intake, and inducing cell regeneration 

and direct action on adipose cells that increase insulin activity (Kumar et al., 2023). 

The mechanism of steroids as antihyperglycemic has not yet been elucidated, but the 

combination of omega-3 fatty acids and sterol dietary supplements was found to significantly 

reduce fasting blood glucose and insulin resistance in people with impaired glucose regulation 

or pre-diabetes. The results also showed that plant sterols are efficacious in lowering LDL 

cholesterol and non-HDL cholesterol that can be elevated by high glucose levels in both 

diabetics and nondiabetics (Clifton, 2023). 

 

Blood Glucose Observation of Mice 

The tested mice were grouped into 5 groups and given treatment intraperitoneally, namely 

the negative control group given CMC-Na, the positive control group given acarbose drug, and 
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the test group received papaya seed methanol extract with 3 dose levels, namely 100 mg/kgBB, 

200 mg/kgBB, and 400 mg/kgBB. 

Fasting blood glucose results of mice before induction showed an average value of 64.3 

mg/dL (Table 4.1). 

 

Table 1. Mean blood glucose levels of mice before STZ-sucrose induction 

 

Group Treatment Blood glucose level (mg/dL) ± SD 

Negative control CMC-Na 1% 70,4 ± 10,69 

Positive control Acarbose 25 

mg/kgBB 

52 ± 8,22 

Treatment I EMBP 100 

mg/kgBB 

52,7 ± 6,82 

Treatment II EMBP 200 

mg/kgBB 

66,8 ± 8,93 

Treatment III EMBP 400 

mg/kgBB 

79,83 ± 11,28 

 

Data on the initial blood glucose levels of mice obtained the significance value of the 

homogeneity test is 0.764 with a value> 0.05 indicating the distribution of data is 

homogeneous.  From these results, it is found that mice in the negative control group, positive 

control, and treatment group are suitable for use as test animals because they have physiological 

conditions, namely normal blood sugar levels. 

Based on table 4.2, it was found that the average blood glucose level of mice increased after 

STZ-sucrose induction. Based on these two data, a homogeneity test was conducted and 

obtained p = 0.389 at 7 days after induction (day 17) and p = 0.064 at 14 days after induction 

(day 24). Both results showed homogeneous results with > 0.05 so there was no significant 

difference between the negative group, positive group, and the three treatment groups. 

 

Table 2. Average blood glucose levels of mice after STZ-sucrose induction 

Group Treatment 
Blood glucose levels (mg/dL) ± SD 

7 days 14 days 

Control negative CMC-Na 1% 137,6 ± 19,14 103,8 ± 9,63 

Kontrol positive Acarbose 25 

mg/kgBB 

149,6 ± 18,12 122,4 ± 6,10 

Treatment I EMBP 100 

mg/kgBB 

126,7 ± 23,94 180,2 ± 12,08 

Treatment II EMBP 200 

mg/kgBB 

111,7 ± 16,31 142,2 ± 17,09 

Treatment III EMBP 400 

mg/kgBB 

209 ± 14,80 134,5 ± 11,06 

 

When measuring blood glucose levels, it was found that there was a group of mice that had 

blood glucose levels < 150 mg/dL even though all groups showed hyperurination on the 4th 

day after STZ induction. There was a decrease in blood glucose levels on the 14th day after 

induction of diabetic agents in the negative control, positive control and EMBP 400 mg/kgBW 

treatment groups. The decrease in blood glucose levels occurred due to stopping STZ induction, 

which is one of the agents that trigger diabetes, on day 11 and only continuing with the 

administration of 30% sucrose for the next 7 days. 
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The effectiveness of STZ in increasing blood glucose levels in mice is influenced by various 

factors such as administration technique, dose, frequency and type of experimental animal. 

STZ is administered using the i.p. injection method. considered less effective when compared 

with the i.v. method. Induction with multiple small doses is considered better in maintaining 

blood glucose levels, but does not completely damage pancreatic β cells so that mice's blood 

glucose levels can return to normal after STZ induction is stopped. Fasting for too long before 

the injection will also affect the success of developing diabetes in mice (Khalaf et al., 2023). 

After finding an increase in blood glucose levels accompanied by the characteristics of 

hyperglycemia, namely polyuria and polydipsia, treatment was carried out on the five groups 

of mice on days 26 to 40 (for 14 days). The entire group fasted for 8 hours before checking 

blood glucose levels on the 33rd and 40th days. 

 

 
Figure 1. Graph of the results of measuring blood glucose levels in mice pre-test, post-STZ-

sucrose induction, and post-test. 

 

Table 3. Percentage reduction in average glucose levels after treatment 

Group Treatment 
Percentage reduction (%) ± SD 

7 days 14 days 

Control negative CMC-Na 1% -21,8 ± 12 -53,7 ± 16B 

Control positive Acarbose 25 

mg/kgBB 

0,1 ± 7 23 ± 6A 

Treatment I EMBP 100 

mg/kgBB 

27,4 ± 10 A 25,6 ± 7A 

Treatment II EMBP 200 

mg/kgBB 

12,6 ± 131 0,5 ± 16 A 

Treatment 

 III 

EMBP 400 

mg/kgBB 

2,7 ± 9 0,9 ± 9 A 

Notes: 

A = There is a significant difference with the negative control group. 

B = There is a significant difference with the positive control group. 

 

The percentage reduction in blood glucose levels in each test group by reducing blood 

glucose levels after STZ-sucrose induction or day 24 blood glucose levels with blood glucose 

levels on day 33 and day 40. The data were then statistically analyzed using ANOVA followed 
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by Least Significant Different (LSD) examination to see any significant differences between 

the three test groups with negative control and positive control groups. 

Based on table 4.3, it was found that there was a decrease in blood glucose levels in mice in 

the positive control group with a dose of acarbose 25 mg/kgBB and the three test groups with 

EMBP administration with doses of 100 mg/kgBB, 200 mg/kgBB, and 400 mg/kgBB. The 

negative control group was only given 1% CMC-Na suspension and found an increase in blood 

glucose levels that occurred due to long-term effects due to the administration of STZ which is 

a cytotoxic glucose analog that is toxic to pancreatic cells. 

Based on statistical analysis using the LSD method, it was found that there was a significant 

difference in the results of the decrease in blood glucose levels of mice in the EMBP treatment 

group at a dose of 100 mg/kgBB on day 33 characterized by a significant value <0.05, when 

compared to the negative control group. Based on table 4.3, it was found that the administration 

of EMBP on day 33 showed a higher decrease in blood glucose levels, especially at a dose of 

100 mg/kgBB compared to the positive control group using the drug acarbose. 

On day 40, there was an increase in blood glucose levels in mice in the negative control 

group and the test group given three doses of EMBP. The results obtained were different in the 

positive control showing an increase in the percentage of blood glucose level reduction. Based 

on statistical analysis, there was a significant difference in the results of reducing blood glucose 

levels of mice with the administration of acarbose 25 mg/kgBB and the administration of the 

three doses of EMBP, when compared to the negative control, the significant value was <0.05. 

Based on LSD analysis, there was no significant difference in the group of animals treated with 

EMBP 100 mg/kgBB, 200 mg/kgBB, and 400 mg/kgBB when compared to the positive control 

group that received acarbose 25 mg/kgBB. This indicates similar effectiveness between the 

three doses of EMBP and acarbose 25 mg/kgBB in reducing blood glucose levels of mice 

induced by diabetic agents (STZ-sucrose). 

 

Observation of Hyperglycemia Characteristics of Mice 

1. Post STZ-Sucrose Induction 

Characteristics that are symptoms of hyperglycemia are polyuria, polydipsi, polyphagia, and 

weight loss. In this study, the characteristics observed were polyuria accompanied by polydipsi 

which was seen from the wetness of the chaff or mice cage mat. On the 12th day after 

streptozotocin-sucrose induction for 4 days, the mice experienced urination characterized by 

wet chaff.  

 
  

(a) (b) 

Figure 2. Hyperurination condition of mice treated with (a) 25% wet 

chaff, (b) 75% wet chaff. 

 

Polyuria can occur due to increased blood glucose levels (hyperglycemia) induced by 

diabetic agents such as streptozotocin. Periodic administration of small doses of STZ to mice 
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can cause progressive hyperglycemia due to a combination of toxic and immunological 

responses because it can induce gradual destruction of pancreatic cells accompanied by 

autoimmunity. In addition, sucrose administration also contributes to increasing the blood 

glucose levels of mice for several minutes after consumption. High blood glucose levels trigger 

the kidneys to increase urine production to eliminate excess glucose in the body. 

When the body loses a lot of fluid, compensation occurs in the form of thirst, increasing the 

intensity of mice to drink (polydipsi). Polyphagy also occurs when the body is unable to convert 

glucose into energy so that the body feels hungry. Polyphagi and polydipsi can be assessed by 

increasing the duration of mice consuming food and drink. 

 

2. Post Treatment Administration 

Based on the results of observations after the administration of papaya seed extract, a 

decrease in the incidence of hyperurination in mice was obtained. The administration of papaya 

seed extract at a dose of 200 mg/kgBB and 400 mg / kgBB showed a decrease in the incidence 

of urination after day 29 and did not experience urination after day 30 which was characterized 

by dry husk conditions. These results showed the same results as the positive control group 

with acarbose drug administration which showed no urination on the 30th day after treatment. 

The administration of papaya seed extract in group I at a dose of 100 mg/kgBB showed a slower 

decrease in the incidence of urination. In this group, mice were declared not hyperurinated on 

day 33 (treatment for 7 days). 

The decrease in the incidence of hyperurination occurred due to a decrease in blood glucose 

levels after EMBP treatment. Flavonoids and tannins contained in papaya seed methanol 

extract belong to the class of polyphenols which are strong antioxidants. When blood glucose 

levels drop, the kidneys do not need to excrete glucose in the blood through urine so that the 

condition of polyuria can be managed. 

 

Pancreas Observation of Mice after Death 

On the 40th day, mice were terminated, followed by abdominal dissection to assess the state 

of the pancreas of mice macroscopically and microscopically. 

1. Macroscopic 

Macroscopic observations were made by looking and palpating the pancreatic organs of 

mice to assess the color, consistency, and size changes that occurred after treatment. Based on 

observations, the negative control group with CMC-Na administration, the test group with 

EMBP 200 mg/kgBB and 400 mg/kgBB treatment, and most of the positive control group with 

acarbose administration did not show any specific abnormalities in the pancreatic organs of 

mice. 

In the test group with the administration of EMBP 100 mg/kgBB showed abnormalities, 

namely the pancreas which was yellow in color with a soft consistency. Abnormalities in the 

pancreas of mice were also found in one of the mice in the positive control group which showed 

an enlargement of the size of the pancreas and a change in the color of the pancreas to yellow. 

The pancreas of mice is normally light brown or pink in color and is dendritically distributed 

in the mesentery of the proximal small intestine. The normal consistency of the pancreas is 

spongy and can become harder or softer due to disease, certain medications, consumption of 

certain foods or beverages, etc. The pancreas can also become harder or softer due to the 

consumption of certain foods or beverages. 

 

2. Microscopic 

a. Microscopic Photo Test 

Microscopic examination aims to compare the histopathological picture of the 

pancreas of mice in the negative control group with CMC-Na administration, the positive 
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control group with acarbose drug administration, and the three test groups with the 

administration of EMBP doses of 100 mg / kgBB, 200 mg / kgBB, and 400 mg / kgBB.  

 

 

 

  

 

Description:         : Langerhans island,  : Acinar, : Vacuolization. 

 
Figure 3. Microscopic Photograph of Mouse Pancreas (H&E, 200X). (a) Negative control, (b) Positive 

control, (c) EMBP 100 mg/kgBB, (d) EMBP 200 mg/kgBB, (e) EMBP 400 mg/kgBB. 

 

Based on the examination, the negative control group showed cell dominance in four 

of the five samples. Cell dominance was also found in the EMBP 400 mg/kgBB test 

group. Normally, cells will dominate the islets of Langerhans up to 65-80%. In conditions 

of diabetes or hyperglycemia, pancreatic cells will work harder to produce enough insulin 

to lower blood glucose levels. Cell loss occurs due to excessive cell work in regulating 

blood glucose which then results in cell destruction without recovery. 

Most of the positive control group showed a predominance of cells. This was also 

found in the microscopic photo results of the EMBP 100 mg/kgBB test group which 

showed five of the six samples were dominated by cells. In the EMBP 200 mg/kgBB test 

group, it was found that three of the six samples were dominated by cells. The dominance 

of cells indicates that the pancreas of mice can still produce insulin that functions to 

regulate blood glucose levels. This is indicated by a decrease in blood glucose levels in 

the positive control group and the test group with EMBP administration. 

(a) (b) 

(c) (d) 

(e) 
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Table 4. Pathological Changes of Mouse Pancreas 

Mouse Group 

Pathological Changes 

Vacuolizes Necrosis 
Follicle 

Lymphoid 

Control Negative 3 1 1 

Control Positive - 1 1 

EMBP 100 

mg/kgBB 
- - 

1 

EMBP 200 

mg/kgBB 
1 1 

- 

EMBP 400 

mg/kgBB 
2 2 

- 

 

Based on the diagnosis results obtained from the analysis of microscopic photographs 

(Appendix 13), there was pancreatic damage in the negative control which was marked 

by vacuolization in three of the five samples. Vacuolization also occurred in one sample 

of the test group with EMBP 200 mg/kgBB and two samples in the test group with EMBP 

400 mg/kgBB. Necrosis was also found in all treatments except in the test group with the 

administration of EMBP dose of 100 mg/kgBB. 

STZ induction causes damage to pancreatic cells which triggers hypoinsulinemia and 

hyperglycemia. Hyperglycemia triggers an increase in ROS production which results in 

cell death mechanisms through apoptosis, cell necrosis, and vacuolar degeneration 

resulting in vacuolization (González et al., 2023); (Wu et al., 2023). Vacuolization and 

necrosis conditions do not occur in the treatment with EMBP dose of 100 mg/kgBB due 

to the presence of antioxidant content that has the potential to reduce free radical levels.   

 

b. Morphometric Photo Test 

The photo morphometric test aims to assess the average number of islets of 

Langerhans in five randomly selected lobes, the diameter of the islets of Langerhans, and 

the area of the islets of Langerhans. 

 

Table 5. Mean number, diameter, and area of islets of Langerhans in mice 

Mouse Group 
Morphometric Results of Langerhans Island 

Total Diameter (𝝁m) Wide (𝝁m2) 

Control Negative 1,4 ≈ 1,0 93,0 ± 34,8 12079,7 ± 5522,2 

Control Positive 0,9 ≈ 1,0 73,6 ± 23,0 6503,4 ±  2306,2 

EMBP 100 

mg/kgBB 
1,3 ≈ 1,0 109,8 ± 18,0 

13308,0 ± 3448,1 

EMBP 200 

mg/kgBB 
2,0 88,2 ± 12,1 

9043,0 ±  2217,3 

EMBP 400 

mg/kgBB 
1,0 86,8 ± 30,1 

11546,6 ± 5386,1 

 

Based on the results of the study and data analysis using the LSD test, there were no 

significant differences in the number, diameter, and area of the islets of Langerhans in 

the five groups of mice characterized by a value > 0.05. These results indicate that the 

induction of STZ-sucrose diabetic agent does not result in a significant decrease in the 

number, diameter, and area of islets of Langerhans pancreas of mice. The administration 

of acarbose and the administration of papaya seed methanol extract also did not show a 
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significant effect on the number, diameter, and area of islets of Langerhans. The existence 

of insignificant differences can occur due to differences in the condition of the lobes 

examined randomly so that there are samples that do not have islets of Langerhans. In 

addition, improvement in the pancreas also occurred in the group of mice with acarbose 

and EMBP administration characterized by fibrosis and regeneration. 

The highest number of islets of Langerhans was found in the test group with the 

administration of EMBP 200 mg/kgBB with the other four groups showing similar 

results. The largest diameter and area of Langerhans islets were found in the test group 

with EMBP administration of 100 mg/kgBB and the smallest in the positive control group 

with EMBP administration. 

The diameter of the islets of Langerhans of normal mice ranges from 116 to 80 m and 

is twice as large as the diameter of the human islets of Langerhans (Sasmita et al., 2024); 

(Rustantina et al., n.d.). Based on morphometric tests, the average diameter of the islets of 

Langerhans in the test treatment with EMBP administration at a dose of 100 mg/kgBB 

showed results that were close to the normal diameter of the islets of Langerhans. 

The three test groups with EMBP administration showed a higher diameter and area 

of Langerhans islets when compared to the positive control group. This can occur due to 

the content of active compounds that work as antioxidants. The ability of flavonoids and 

tannins as antioxidants in counteracting free radicals can help cell turnover and protect 

the islets of Langerhans from the cytotoxic effects of streptozotocin on pancreatic cells. 

 

CONCLUSION 

Based on the results of research on female mice of the DDY strain of streptozotocin-sucrose-

induced diabetes model with five different treatments, namely the negative control group with 

the administration of 1% CMC-Na, the positive control group with the administration of 

acarbose drug, and the three test groups with the administration of papaya seed methanol 

extract at a dose of 100 mg / kgBB, 200 mg / kgBB, and 400 mg / kgBB, it can be concluded 

that: 

1. There is a decrease in blood glucose levels so that the administration of methanol extract of 

papaya seeds (Carica papaya L.) can function as an antidiabetic with the optimum dose is 

100 mg/kgBB. 

2. There is a difference in the histopathological picture through photo microscopic and photo 

morphometric tests so that it can be concluded that the administration of papaya seed 

methanol extract can improve the structure of the pancreas of mice. 

 

REFERENCE 

Clifton, P. (2023). Effects of Lifestyle (Diet, Plant Sterols, Exercise, and Smoking) and 

Glycemic Control on Lipoproteins in Diabetes. Lipoproteins in Diabetes Mellitus, 555–

577. 
Dludla, P. V, Mabhida, S. E., Ziqubu, K., Nkambule, B. B., Mazibuko-Mbeje, S. E., Hanser, 

S., Basson, A. K., Pheiffer, C., & Kengne, A. P. (2023). Pancreatic β-cell dysfunction in 

type 2 diabetes: Implications of inflammation and oxidative stress. World Journal of 

Diabetes, 14(3). https://doi.org/10.4239/wjd.v14.i3.130 

Goldney, J., Sargeant, J. A., & Davies, M. J. (2023). Incretins and microvascular complications 

of diabetes: neuropathy, nephropathy, retinopathy and microangiopathy. Diabetologia, 

66(10). https://doi.org/10.1007/s00125-023-05988-3 

González, P., Lozano, P., Ros, G., & Solano, F. (2023). Hyperglycemia and Oxidative Stress: 

An Integral, Updated and Critical Overview of Their Metabolic Interconnections. 

International Journal of Molecular Sciences, 24(11), 9352. 



 
Histopathological Picture of The Pancreas of Mice (Mus Musculus) Diabetes Induced by 

Streptozotocin-Sukrosa by Giving Pepaya Seed Extract (Carica Papaya L.) 

 
797                                   Vol.3, No.3, February 2024 

Ilkhomovich, A. N. (2023). Pancreas in a Patient with Diabetes Mellitus the Current State of 

the Issue. American Journal of Pediatric Medicine and Health Sciences (2993-2149), 

1(9), 501-506. 

Jin, P., Xing, Y., Xiao, B., Wei, Y., Yan, K., Zhao, J., & Tian, W. (2023). Diabetes and 

intervertebral disc degeneration: A Mendelian randomization study. Frontiers in 

Endocrinology, 14. https://doi.org/10.3389/fendo.2023.1100874 

Khalaf, Y. H., Dawood, Y., & Khashan, A. A. (2023). Green biosynthesis of berberine-

mediated silver nanorods: Their protective and antidiabetic effects in streptozotocin-

induced diabetic rats. Results in Chemistry, 5, 100722. 

Kokkinos, P., Katsagoni, C. N., & Sidossis, L. S. (2023). Prevention and Management of 

Cardiovascular and Metabolic Disease: Diet, Physical Activity and Healthy Aging. John 

Wiley & Sons. 

Kumar, A., Singh, N., Kaur, A., Kaler, R. S. S., & Kaur, S. (2023). Impact of pink rock salt 

and Lactobacillus spp. on physico‐chemical, microbiological properties, phenolic profile 

and sugar level of apple peel. International Journal of Food Science & Technology, 58(3), 

1487–1496. 

Lu, Y., Wang, W., Liu, J., Xie, M., Liu, Q., & Li, S. (2023). Vascular complications of diabetes: 

A narrative review. Medicine, 102(40), e35285. 

https://doi.org/10.1097/MD.0000000000035285 

Mihret, Z., Alemu, M., & Assefa, S. (2023). Effectiveness of blended physics laboratory 

experimentation on pre-service physics teachers’ understanding of the nature of science. 

Pedagogical Research, 8(1). 

Rais, N., Ved, A., Ahmad, R., & Parveen, A. (2024). Oxidative Stress and Diabetes Mellitus: 

Unravelling the Intricate Connection: A Comprehensive Review. Journal of 

Pharmaceutical Research International, 36(1), 13–30. 

Roy, U. B., Radhakrishna, S., Renuka Jyothi, S., Dsouza, M. R., Mahishi, P., Premalatha, S. J., 

& Patil, S. J. (2023). Herbal medical product for metabolic diseases: a new 

pharmacological approach. Pakistan Heart Journal, 56(2), 1451–1460. 

Rustantina, N. D. R., Azizaturrohmah, F. A. N., & Hanik Faizah, A. H. (n.d.). BIOTROPIC 

The Journal of Tropical Biology. 

Sasmita, N. A., Kuswanti, N., & Khaleyla, F. (2024). Efek Ekstrak Daun Kedondong pada 

Kadar Gula Darah, Diameter Pulau Langerhans, dan Hepatosomatic Index Mencit 

Diabetes Melitus Tipe 2. LenteraBio: Berkala Ilmiah Biologi, 13(1), 150–159. 

Wu, T., Ding, L., Andoh, V., Zhang, J., & Chen, L. (2023). The mechanism of hyperglycemia-

induced renal cell injury in diabetic nephropathy disease: An update. Life, 13(2), 539. 

Yusuf, J. U. (2023). Phytochemical screening, antioxidant and antimicrobial activities of 

papaya (C. papaya L.) leaf and seed extracts [Doctoral Dissertation]. Haramaya 

University. 

Zakir, M., Ahuja, N., Surksha, M. A., Sachdev, R., Kalariya, Y., Nasir, M., Kashif, M., 

Shahzeen, F., Tayyab, A., Khan, M. S. moazzam, Junejo, M., Manoj Kumar, F., Varrassi, 

G., Kumar, S., Khatri, M., & Mohamad, T. (2023). Cardiovascular Complications of 

Diabetes: From Microvascular to Macrovascular Pathways. Cureus. 

https://doi.org/10.7759/cureus.45835 

Zeng, X., Jiang, W., Du, Z., & Kokini, J. L. (2023). Encapsulation of tannins and tannin-rich 

plant extracts by complex coacervation to improve their physicochemical properties and 

biological activities: A review. Critical Reviews in Food Science and Nutrition, 63(18), 

3005–3018. 

  
 


