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Abstract: The compound isolate alpha Mangostin was the most dominant compound found in the rind 

and trunk of the mangosteen fruit tree (Garcinia mangostana L.). Alpha Mangostin compounds have 

pharmacological activities, including antibacterial, antifungal, anticancer, antidiabetic, and other 

bioactivities. This study aims to determine the bioactivity of alpha Mangostin on kidney function and 

histopathology in type II diabetes mellitus. This study used an experimental research design with 

posttest only control group; this study used 36 rats consisting of 6 groups, namely negative control 

group, positive control group, standard medicine, and the treatment of lecturers alpha Mangostin  10 

mg/kg body weight, 30 mg/kg body weight, and 50 mg/kg BW. Parameters measured in this study were 

uric acid, BUN, creatinine, and renal histopathological evaluation. The results showed that there was a 

significant difference (p < 0.05) in the examination of creatinine levels, but the BUN and uric acid did 

not show significant results (p > 0.05) in each group. Observations on renal histopathology showed that 

alpha Mangostin could normalize damaged kidney tissue compared to positive controls. So it can be 

concluded that alpha Mangostin isolates in mangosteen has the potential as kidney bioactivity in type 

II diabetes.  
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1. Introduction 

Traditional medicinal plants have been passed down from generation to generation in 

Indonesia; over time, scientists have developed the mangosteen fruit plant (Garcinia 

mangostana L.) as traditional medicine [1]. Mangosteen contains alpha Mangostin, which 

contains natural antioxidants, whereas the isolated compound is alpha Mangostin  (1,3,6-

trihydroxy-7-methoxy-2,8-bis(3-methyl-2-butenyl)-9H-xanthen-9-one ) is the most dominant 

compound found in the rind and trunk of the mangosteen fruit tree. These compounds are 

known to have pharmacological activities such as antibacterial, antifungal, antidiabetic, 

anticancer, and several other bioactivities after optimal extraction [2,3].  

Diabetes mellitus (DM) is a major global public health problem with increasing 

incidence and prevalence, especially in developing and newly industrialized countries. This 

chronic disease focuses on the serious complications associated with DM that can affect many 

vital organ systems, leading to more severe and irreversible pathological conditions such as 
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nephropathy, retinopathy, vasculopathy, and neuropathy, cardiovascular disease, and 

hepatopathy. This study shows that DM is associated with several kidney disorders, which will 

lead to the endpoint of kidney failure in patients [4,5]. The impaired kidney function due to 

DM occurs in types 1 and 2, but treatment is more effective in type 2 DM [6].  

Based on research conducted by Husen et al. about the antioxidant activity test of alpha 

Mangostin on blood urea nitrogen (BUN) levels and improvement of the histopathological 

structure showed that there was a significant relationship between the administration of 8 

mg/bw of alpha Mangostin on the decrease in BUN and creatinine values and the repair of cells 

in the kidneys [7]. Antioxidants in mangosteen through extracts that have been isolated pu 

increase antioxidant enzymes such as superoxide dismutase, catalase, and glutathione 

peroxidase and reduce oxidative stress such as malondialdehyde. Diabetes mellitus, which has 

complications leading to cardiovascular, neurological, liver, and kidney problems, can be 

improved by administering antioxidants obtained from mangosteen [8].  

So far, studies on the effect of alpha Mangostin isolate compounds on kidney 

bioactivity in diabetic conditions have been carried out, but no specific type of diabetes has 

been applied. This research aimed to characterize the isolate compound Mangosteen using 13C 

and 1H NMR and to find out whether this compound had bioactivity in kidney disorders in rats 

model of type 2 diabetes mellitus with parameters measured were uric acid, creatinine, BUN, 

and kidney histopathology. 

2. Materials and Methods  

2.1. Chemical reagent and preparation. 

This study used an experimental design with a posttest-only control group type. Based 

on the feeder formula, more than 4 were found, and the researchers used 5 rats for each 

treatment with a design of 6 groups consisting of a negative control group, a positive control 

group, a glibenclamide drug control group, and alpha Mangostin treatment 10 mg/kg body 

weight, 30 mg/kg body weight and 50 mg /kg BW. The dependent variable was the 

administration of alpha Mangostin  10, 30, and 50 mg/kg BW, while the independent variable 

in this study was the examination of kidney function (creatinine, uric acid, and BUN Urea and 

kidney histopathology. 

The material used in this study was based on the research stages, namely the isolation 

of alpha Mangostin using a rotary evaporator, then the isolate was separated using the TLC 

plate method (Thin Layer Chromatography). Furthermore, in the treatment of rats, the material 

used is 200 gr male Wistar rats. fructose, glibenclamide, alpha Mangostin , aquadest. 

Examination of levels using a tube, blue tip, yellow tip, and photometer. Furthermore, the 

reading of histology of the kidney microtome for the preparation of preparations, while the 

reading of the preparations using a microscope.  

2.2. Treatment and measurement. 

The examination method was carried out in several stages; namely, the isolation of 

alpha Mangostin was carried out by using the TLC method. The sample is taken 10 mg diluted 

with 10 mL of petroleum ether then separated by plate by heating at 100-105oC for 30 minutes, 

then dissolved with solvent then drained and eluted using eluent n-hexane:ethyl acetate (4:1) 

stain to be separated then observed under UV light with a wavelength of 254 nm and 

wavelength 366 nm [9-11].  
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The treatment of rats was carried out with the first several stages of adjustment, namely 

adjusting the condition of the rats for 14 days, the second stage of diabetes treatment by giving 

20% fructose at a dose of 1.86 mg /kg BW is carried out for 56 days and then the measurement 

of sugar levels After the third stage of diabetes, alpha Mangostin was administered for 14 days, 

after which the blood was taken for measurement of chemical levels of kidney function and 

surgery to determine kidney histopathology. Examination of kidney biochemical levels was 

carried out by measuring BUN with a wavelength of 340 nm, then measuring creatinine with a 

wavelength of 546 nm, and the last measurement, namely checking uric acid levels, the 

wavelength used was 546 nm [12-14]. Histological examination of the kidneys to measure cell 

damage in histology was based on the standards listed in Table 1 [15,16].  

Table 1. Cell degeneration in renal histopathology. 

Score Rate of Change Damage percentage 

0 None 0% 

1 Cells, degeneration reach ¼ of total observed 25% 

2 Cells, degeneration reach ½ of total observed 50% 

3 Cells, degeneration reach ¾ of total observed 75% 

4 Complete cell degeneration 100% 

 

Data analysis in this study used multivariate ANOVA analysis to correlate variables 

with a maga limit of 0.05. If p < 0.05, it is said that there is a relationship between the two 

variables, while p > 0.05, it is said that there is no relationship between the two variables. 

3. Results and Discussion 

3.1. Physiological and histopathological examination.  

The study was conducted in 4 laboratories with stages consisting of 1). the isolation of 

alpha Mangostin was carried out in the chemical laboratory of the Universitas Nahdlatul Ulama 

Surabaya 2). the experimental animals were carried out in the Pharmacology laboratory of the 

University of Surabaya, 3). examination of creatinine, uric acid, and BUN levels at the 

Immunology Laboratory of Universitas Nahdlatul Ulama Surabaya and 4). reading of the 

results of kidney histology by dr. Prima Roosandris, Sp.PA at the Anatomical Pathology 

Installation of the Army Hospital Level III Brawijaya.  

Table 2. Kidney Physiology Examination.  
Treatment Creatinine mg/dL Uric Acid mg/dL BUN mg/dL 

Negative Control 0,52 2,44 18,188 

Positive Control 0,84 3,84 29,246 

Glibenclamide control 0,898 2,67 28,674 

Alpha Mangostin 10mg/kg BW 0,61 3,18 25,258 

Alpha Mangostin 30mg/kg BW 0,75 3,68 28,594 

Alpha Mangostin 50mg/kg BW 0,606 2,704 31,568 

 

Based on Table 2, the average of the examination of the levels of rats treated with 

diabetes on creatinine levels by giving alpha Mangostin  50 mg/kg BW in rats that have levels 

that are almost the same as negative controls, on uric acid levels, the average value is close to 

the value of negative control, namely the administration of glibenclamide, while the alpha 

Mangostin treatment was found to be lower at 50 mg/kg BW. On examination of BUN, urea 

did not show a decrease after the administration of alpha Mangostin. Analysis of 

histopathological microscopic can be seen in Figure 1.  
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Figure 1. (a) Negative Control 0% Figure; (b) Positive Control 10%; (c) Glibenclamide 5% control Figure; (d) 

Alpha Mangostin  10mg/kg BW 5%; (e) Alpha Mangostin  30 mg/kgBW 5% Figure; (f) Alpha Mangostin  

50mg/kg BW 0%. 

Table 3. The ANOVA test, the chemical examination of kidney function was carried out 
 Sum of 

Square 

df Mean Square F Sig. 

Creatinine Between Groups .562 5 .112 3.656 .013 

 Within Groups .738 24 .031   

 Total 1.300 29    

Uric Acid Between Groups 8.512 5 1.703 2.573 .053 

 Within Groups 15.877 24 .662   

 Total 24.389 29    

BUN Between Groups .308 5 .308 .033 .872 

 Within Groups 18.499 24 9.249   

 Total 18.807 29    

5µm 5µm 

5µm 5µm 

5µm 
5µm 
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Based on observations, it was found that there was an improvement in cells in stages 

after giving alpha Mangostin to rats treated with diabetes both at 10 mg/kg BW, 30 mg/kg BW, 

and 50 mg/kg BW, which was seen based on positive control damage 10% while the 

administration of alpha Mangostin 50 mg/kg body weight no damage. 

The test in Table 3 shows an effect on creatinine levels as indicated by sig 0.013, which 

means p <0.05, which means that there is an effect of giving alpha Mangostin to rats treated 

with diabetes on creatinine levels. However, the BUN and uric acid showed that the sig value 

indicated no effect on the Uric Acid examination, which was 0.05, and on the BUN examination 

0.872, which means p > 0.05, it means that there is no effect of giving alpha Mangostin levels 

to rats treated with diabetes on BUN examination and Gout. 

Table 4. Kidney histopathological ANOVA test.  
  Sum of Square df Mean 

Square 

F Sig. 

Renal Histopathology Between Groups 510.268 5 102.5053 31.726 .000 

 Within Groups 77.200 24 3.217   

 Total 587.467 29    

 

The test in Table 4 shows an effect of giving alpha Mangostin on kidney histopathology 

in rats treated with diabetes indicated by sig. 0.000, which means p <0.05, there is an effect of 

alpha Mangostin on kidney histopathology. 

3.2. Alpha Mangostin isolation. 

Isolation of alpha Mangostin was carried out by evaporation because the method of 

taking alpha Mangostin compounds would greatly affect the compounds obtained from the 

mangosteen rind. Alpha Mangostin obtained in this study is a compound obtained based on the 

extraction results followed by using the isolate by monitoring the TLC method. In taking the 

compound alpha Mangostin on the skin of the mangosteen fruit using the TLC method. The 

TLC method was also performed in isolation of alpha Mangostin  [17,18].  

However, it is different from other studies that have been carried out to separate alpha 

Mangostin using gravity column chromatography and radial system chromatography by 

analyzing UV-Vis, FT-IR, H-NMR, and C-NMR spectra on wood extract and root bark of 

Garcinia Tetranda Pierre. Based on research that has been carried out previously, the isolation 

of alpha Mangostin in this study was carried out using the TLC method, while apart from the 

mangosteen rind, other methods could be used to separate the compound so that the compound 

could be extracted optimally [19-21]. 

3.3. Effect of alpha Mangostin on kidney function. 

The results showed that based on blood chemistry measurements, the effect of giving 

alpha Mangostin in diabetic rats on kidney function was different for measuring creatinine, uric 

acid, and BuN. In the results of creatinine levels, it was found that there was an effect of giving 

alpha Mangostin on creatinine levels. The creatinine results in this study are supported by 

research conducted by previous researchers, which showed a decrease in plasma creatinine 

levels in diabetic mice with a dose of 8 mg/kg BW [7].  

The results of uric acid and BUN levels in this study showed no effect of alpha 

Mangostin administration. However, this is different from research conducted by previous 

researchers on the antioxidant test of alpha Mangostin on BUN levels, which showed that there 

was an effect of giving alpha Mangostin at a dose of 8 mg/kg BW. Antioxidants are good for 
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their antioxidant properties that can neutralize and fight free radicals to repair the damage in 

the body [7,22]. This study showed different results because the treatment time was short, 

namely 14 days. 

3.4.  Effect of alpha Mangostin  on liver histopathology. 

Rats with diabetes conditions can cause cell necrosis or damage to kidney cells, so 

giving alpha Mangostin can help repair these cells. This is indicated by the results of statistical 

tests showing an effect of giving alpha Mangostin on kidney histopathology results in rats 

treated with diabetes. The greater the alpha Mangostin gave, the better the cell proliferation as 

indicated by the administration of 50 mg/kg BW to the sample, which is 0%; it shows that the 

improvement occurred due to the administration of alpha Mangostin. Necrosis of cell damage 

caused by degeneration and loss of blood supply is characterized by cell swelling and tissue 

dysfunction due to damage to an organ [7,23]. 

Previous research by administering mangosteen rind extract provided a renoprotective 

effect as indicated by improvements in renal tubular cells. So it can be shown that alpha 

Mangostin, which has natural antioxidant and anti-inflammatory properties present in the 

mangosteen rind, can inhibit inflammation and oxidative stress to prevent further damage and 

help repair damaged cells [24-26]. 

4. Conclusions 

Examination of blood chemistry on kidney function in rats treated with diabetes 

obtained results based on the ANOVA test on chemical examination of kidney function, which 

showed that there was an effect of administration of alpha Mangostin on creatinine as indicated 

by sig 0.013 or p < 0.05, while on examination the levels of BUN and uric acid were not there 

was an effect of giving alpha Mangostin as indicated by sig 0.053 on uric acid and 0.872 on 

BUN or p > 0.05. And the histological examination of the kidneys in diabetic-treated rats 

showed the effect of alpha Mangostin administration as indicated by the results of the ANOVA 

test with sig. 0.000 or p < 0.05. 
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