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 Tujuan penelitian ini adalah untuk mengetahui apakah alfa-mangostin dapat 
melindungi ginjal pada tikus yang diberi pakan tinggi lemak dengan parameter: 
kadar kreatinin serum dan gambaran histopatologik ginjalnya. Uji eksperimental in 
vivo dilakukan pada 30 ekor tikus jantan Sprague Dawley dengan rancangan acak 
lengkap. Setelah adaptasi 7 hari, tikus dibagi dalam 6 kelompok perlakuan (masing-
masing 5 replikasi) secara random.  Uji selama 4 minggu: kelompok NC (pakan 
standar tanpa perlakuan 4 minggu); 5 kelompok lainnya :4 minggu pakan tinggi 
lemak  dan pada 2 minggu terakhir ditambahkan perlakuan untuk masing-masing 
kelompok sebagai berikut: akuades, corn oil, alfamangostin dosis-1, alfamangostin 
dosis-2, simvastatin disebut kelompok PTL, CO, D1, D2, dan Sim. Kadar kreatinin 
diperiksa pada akhir minggu ke2 dan ke-4, selisih (%) dianalisis secara 
ANOVA/Kruskal Wallis yang dilanjutkan dengan Duncan/Mann Whitney dengan 
alpha =0.05. Hasil penelitian menunjukkan: penurunan kadar kreatinin D1/D2 = 
PTL (p>0,05), gambaran histopatologik ginjal D1 lebih baik daripada PTL (p<0,05). 
Disimpulkan: dampak perlindungan alfa-mangostin terhadap ginjal pada PTL 
belum terlihat dari penurunan kadar kreatinin tetapi sudah dapat dilihat pada 
perbaikan gambaran histopatologiknya, untuk ini diperlukan studi yang lebih lama.   

 
ABSTRACT 

 
Alpha-Mangostin Potency To Improve Renal Function And Histopathological 
Images In High-Fat Diet Rats. This study aimed to study whether alpha-mangostin 
could protect the kidneys of high-fat diet rats using the creatinine serum level and 
histopathological changes as parameters. The in vivo experimental study with a 
completely randomized design used 30 male Sprague Dawley rats. After 7 days of 
adaptation, they were randomly divided into six treatment groups, each with five 
replications. The study was done for four weeks: NC group (given standard pellet 
without treatment for four weeks), five other groups were given a high-fat diet for 
four weeks, and at the last two weeks were added with aquadest, corn oil, alpha-
mangostin dose-1, alpha-mangostin dose-2, and simvastatin, namely PTL, CO, D1, 
D2, and Sim group. Creatinine level was examined at the end of week 2 and week 
4; the difference percentage was analyzed using ANOVA/Kruskal Wallis (α=0.05) 
and continued with Duncan/Mann Whitney. It was shown that creatinine level 
decreased in D1/D2 = PTL mice (p>0,05); kidney histopathological image in D1 was 
better than PTL (p<0,05). It was concluded that the alpha-mangostin kidney 
protection effect was not yet visible according to creatinine level, but it was visible 
according to histopathological image; further studies are needed. 
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 INTRODUCTION 
 

Obesity is closely related to various pathological conditions and potentially induces 
various organ dysfunctions, even causing histopathologic abnormalities such as against the 
liver.1,2 Besides its correlation with NAFLD (non-alcoholic fatty liver disease), obesity can also 
cause kidney dysfunction and chronic kidney disease because of the imbalance between the 
nephron quantity and body weight so that as compensation, the glomerulus becomes 
enlarged. However, this enlargement happens without balancing of the podocytes and it also 
causes further reduction of nephron quantity,4,5 and it becomes a circulus vicious, which 
needs to be cut for it gradually potentially induces irreversible chronic kidney disease 
manifested as decreasing of nephron quantity, increasing of glomerular sclerosis, and 
enlargement as well as hyperfiltration of the remaining glomerulus.4  

Alpha-mangostin is a dominant xanthone contained in mangosteen rind6 and 
potentially reduces body weight (BW) through several mechanisms7,8, and it is hoped that this 
compound could improve kidney function and histopathology. Alpha-mangostin also has 
antioxidant activity, so it can scavenge free radicals. Free radical overproduction also happens 
in inflammatory conditions such as obesity. It is hoped that it might protect against further 
nephron damage. 9–11  

This study aimed to explore the potential activity of alpha-mangostin to improve 
kidney function by examining plasma creatinine level and kidney degeneration manifested by 
decreased nephron quantity and glomerulus dilatation in high-fat diet Sprague Dawley mice.  

 
METHODS 

 
Materials: Simvastatin, propylthiouracyl (PTU) 0,01 % in aquadest, alpha-mangostin  

from Biopurify Phytochemical, Chengdu,  China, standard pellet, and high fat diet.  
Subjects: Thirty male mice, Rattus norvegicus Sprague Dawley strain, 8-10 weeks age, 

190-200 g body weight (BW) were obtained from iRATco Veterinary Laboratory Service.  
Ethical animal handling: The study has been approved by Komite Etik Penelitian FK 

Universitas Kristen Maranatha with ethical approval certificate No 059/KEP/VI/2022. The rats 
were put in a room with 12 hours of light and 12 hours of dark in an air-conditioned room 
with a temperature of 20-23 C, relative humidity of 40-60 %, enough food and drink, and 1 
cage for each group. The cages were cleaned every day. Blood sampling was taken aseptically. 
The cervical dislocation was done under anesthesia for animal termination.  

Procedure: This study was done in the Biomedical Laboratory, Faculty of Medicine, 
Maranatha Christian University, using a true experimental study with a completely 
randomized design. Six treatments, each with 5 replications, were done per-oral once a day 
for 4 weeks after 1 week adaptation period by consuming standard pellets and plain water ad 
libitum. The treatments were: standard pellet and plain water ad libitum only until the end of 
the experiment (NC group), 5 other treatment groups were fed with high fat diet (PTL) + 
aquadest containing 0,01 % PTU for 4 weeks experiment and at the third and fourth week  
(for 2 weeks) were treated with various treatments i.e: without any treatment (PTL group), 
corn oil (CO group), alpha-mangostin dose 7 mg/kgBW (D1 group), dose 35 mg/kgBW (D2 
group), and simvastatin 3,6 mg/kgBW (Sim group). All of these treatments were done in 2 mL 
volume. Alpha-mangostin was diluted in corn oil, and simvastatin was diluted in aquadest.  

Data collection: Blood samples for serum creatinine level examination were taken at 
the end of the second and fourth week of the experiment. The percentage of decrease in 
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creatinine serum level was calculated. Animal termination was done at the end of the 
experiment ethically using cervical dislocation after intra-peritoneal injection of ketamine 75 
mg/kgBW and xylazine 10 mg/kgBW for anesthesia procedure.  

Histopathological analysis: The kidneys were taken for histopathological examination 
with hematoxylin and eosin staining. The procedure was: organ fixation with formalin 10%, 
dehydration using alcohol with serial concentrations, clearing using xylol, and infiltration with 
paraffin liquid. After specimen planting, it was cut using a microtome, put in a warm water 
bath, and laid on the slides. After staining with hematoxylin and eosin, the slides were covered 
with cover glasses and examined using a light microscope at 400x magnification. Scoring was 
used to evaluate the images: score 0, score 1, score 2, and score 3, which showed <25 %, 25-
50%, 50-75 %, and 75-100 % kidney degeneration consecutively. This degeneration 
manifested as glomerulus enlargement and decreased number of nephrons.  

Statistical analysis: The decrease in the percentage of creatinine serum level was 
analyzed using ANOVA/Kruskal Wallis and Duncan/Mann Whitney, depending on its data 
homogeneity and distribution, with a 0.05 significance level. The scores of the level of kidney 
degeneration were analyzed using Kruskal Wallis and Mann Whitney, also with a 0.05 
significance level.  
   

RESULTS 
 

The decreasing percentage of creatinine level and its result of ANOVA and Duncan 
analysis were shown in the graph image in Figure 1.  

 

 
Figure 1. The bar chart of creatinine serum level bar chart decrease percentage because of various 

treatments: NC, PTL, CO, D1, D2, and Sim consecutively from left to right. The above curly brackets between 
2 bars indicate significant differences (P<0.05). 

 

 

As shown in Figure 1, only the Sim group reduced creatinine levels significantly 
(p<0.05). The decrease in creatinine levels in other treatments was not different (P>0.05). The 
impact of the treatments against kidney structure degeneration score is shown in the graph 
image in Figure 2.  
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Figure 2. The graph shows kidney degeneration because of several treatments. The above curly brackets 
between 2 bars indicate significant differences (P<0.05). 

 

 

As shown in Figure 2, the degeneration score in the PTL group was more than NC, and 
the score in D2 and Sim was also more than NC (p<0.05). However, the degeneration score in 
CO and D1 was not different from NC's (p>0.05). It meant that CO and D1 could prevent kidney 
degeneration because of PTL.  Kidney histopathological images according to various scores 
are shown in Figure 3.  

 

 
 

Figure 3. The kidney histopathological images with various degeneration scores.  
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DISCUSSIONS 
 

According to the results shown in Figure 1, creatinine levels decrease in all of these 
treatments each other was not different (p>0.05) except against Sim (P<0.05). This might be 
related to the short duration of a high-fat diet and alpha-mangosteen treatment, so it could 
not yet reduce the creatinine level significantly. Mild kidney pathology increases the 
glomerular filtration rate, which might also become the other cause.12 Significant difference 
against other treatments was only shown in the Sim group included against NC as well as 
against PTL (p<0.05). Simvastatin could improve kidney function and reduce the creatinine 
level even in experimental animals with chronic kidney failure.13,14 The Renal protection effect 
of simvastatin might be faster and stronger than others, and it is needed to be studied further.  
Figure 2 showed that alpha-mangostin could protect against kidney degeneration according 
to histopathological images. A similar study showed that mangosteen rind extract could 
protect kidney glomerulosclerosis.15 Reported also that mangosteen rind extract could 
protect against renal proximal tubule damages of DM mice model because of reducing 
inflammation process and oxidative stress.16  Alpha-mangostin could also improve 
experimental animals' lipid profile and reduce their body weight8. That is why it could reduce 
free radicals, which could have impact against kidney damage.16,17 It is also known that the 
dominant xanthone contained in the mangosteen rind extract is alpha-mangostin.18 In this 
study, the potency of alpha-mangostin to protect the kidney was at D1 (p<0.05), while there 
was no protection effect in the D2 group. The former study showed that high antioxidant 
concentration could act as a pro-oxidant, especially for phenolic antioxidants.19  That study 
could clarify the effect of the D2 group. 

Alpha-mangostin D1 group could improve kidney degeneration according to 
histopathology, while against creatinine level, there was no significant difference (p>0.05). As 
mentioned before, it might even raise the glomerular filtration rate in not severe kidney 
degeneration.12  Sim group could reduce the creatinine level significantly. The anti-
inflammation and antioxidant activity of the statin might cause it.14 Histopathologically, the 
Sim group did not improve the degeneration significantly. This might be due to the 
histopathological improvement of the kidney occurring outside the area of the kidney that 
was visible on histopathological examination. It needed to be confirmed. 

CO treatment could also improve kidney histopathology, and there was no significant 
difference against NC (p>0.05). The high content of phytosterol20 might cause it, and this 
phytosterol could improve the lipid profile; 21 and it also could act as an anti-inflammatory and 
antioxidant.22 This finding also becomes an opportunity to be studied further. This study 
needs to be improved in further studies with longer duration of high-fat diet and longer 
duration of alpha-mangostin and other treatments to understand the treatment effects 
better. The toxicity study of alpha-mangostin is also needed to be studied further.  

 

CONCLUSIONS 
 

Alpha-mangostin might potentially improve the kidney degeneration of high-fat diet 
rats, as shown in kidney histopathological images in D1 treatment, although there was still no 
effect against creatinine level. It is needed to be studied further to get the more real effects. 
In the future, after longer and various more extended studies, including a toxicity study, 
alpha-mangostin might be considered for improving kidney pathology, especially in a high-fat 
diet.   
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