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ABSTRACT 

Background: Centella asiatica or pegagan is one of the widely use herbal in Indonesia. It’s known for its therapeutics effect for 

many diseases, including Chronic Kidney Disease (CKD). However, lack of study to show its effect on CKD. Objective: The aim 

of the study is to investigate the protective effect of Centella asiatica on heart and kidney of CKD rats’ model.  

Methods: Twenty five rats were divided into 5 groups which were negative control group, captopril group, and 3 groups of 

Centella asiatica in 3 different doses. All rats were subtotal-nephrectomized and treated for 6 weeks. In the end of the treatment, 
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the blood pressure was measured and rats were sacrificed. The heart and kidney were collected for histological examination. 

Result: Centella asiatica did not prevent the increase of blood pressure in CKD rat. However, the heart fibrosis, 

glomerulosclerosis and tubular injury score were lower in Centella asiatica group compare with those on negative control 

group.  

Conclusion: Our study shows the potency of Centella asiatica as cardio-renal protective agent in CKD. 

Keywords: Centella asiatica L., Urban, Kidney, Heart, Subtotal nephrectomy, Chronic Kidney Disease. 

______________________________________________________________________________ 

INTRODUCTION 

Centella asiatica is valuable plants which have been used as traditional medicine for ages. People in many countries used to 

consume Centella asiatica in many ways such as eaten as raw vegetables, drink as juice, and many more for its health benefit. 

Centella asiatica contains various phytonutrient that provide wide range of health benefit. Its major chemical compounds are 

terpenoid compounds, asiaticoside, Asiatic acid, madecassic acid, asiaticoside, etc. [1]. Centella asiatica has the potency as 

antioxidant, antimicrobial, cytotoxic, neuro-protective, wound healing, anti-fibrotic, cardio-renal-protective and many other 

medicinal activities [2]. Preclinical and clinical studies have been done to prove the potency of Centella asiatica in various 

disease conditions such as atherosclerosis [3], diabetic wound [4], general anxiety disorder [5], and many other diseases. 

However, there are only a few scientific evidences that show the cardio-renal protective effect of Centella asiatica especially in 

Chronic Kidney Disease (CKD). The present study was designed to examine the protective effect of Centella asiatica on the 

heart and kidney of the rats with CKD induced by subtotal nephrectomy. 

MATERIALS AND METHODS 

Extraction process  

Centella asiatica L. Urban was collected in Yogyakarta, Indonesia. The determination of the plant was done before the extraction 

process. The plant was washed, sun-dried and powdered. The powder was macerated in alcohol 70% for 24 hours. The 

maceration result was filtered and dried using freeze dryer. 
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Animal experiment 

The whole experiment has been approved by ethic comittee of Medical Faculty Universitas Gadjah Mada, Yogyakarta, Indonesia 

(ethical approval number is KE/FK/558/EC/2015). The animal model was developed on 12-14 weeks old male sprague dawley 

rat weighing 200-250 mg. The rats were kept in the animal facility of Medical Faculty Universitas Gadjah Mada where the 

temperature, humidity, light and airflow were tightly controlled. The rats also have free access to food and water. After subtotal 

nephrectomy procedure, they were randomized into 5 groups which are negative control group, captopril group (40 mg/kg body 

weight/day), Centella asiatica extract dose 1 group (126 mg/kg body weight/day), Centella asiatica extract dose 2 group (252 

mg/kg body weight/day) and Centella asiatica extract dose 3 group (504 mg/kg body weight/day). Each group consists of 5 rats. 

The treatments were given orally. Six weeks after the treatment, the rat was sacrificed and their heart and kidney were harvested 

for further examination. 

Subtotal nephrectomy 

The sub-total nephrectomy procedure was performed in 2 stages. The first stage was removal of the superior and inferior pole of 

the right kidney. The second stage was removal of the whole left kidney. The second stage was done 1 week after the first stage 

operation to accommodate the healing of the kidney after the first stage operation. Before the nephrectomy procedure, rats were 

anesthetized using ketamine dose of 0.2 mg/kg BW.  

Blood pressure  

The blood pressure was measured one day before the rat scheduled to be sacrificed. We used CODA non-invasive blood pressure 

for rat (Kent Scientific Corp, USA) to measure their blood pressure. Briefly, the rat was acclimatized with the blood pressure 

equipment for 15 minutes before measuring the blood pressure. The blood pressure measurement was done at 08.00 am at quiet 

and separated space in the animal facility.  

Histology  

The heart and the kidney were preserved in normal buffer formaline (NBF) 10% for 24 hours before making the paraffine block. 

The organ block was sliced into 4 μm. The heart section was stained using Hematoxylin Eosin (HE) staining. Meanwhile the 

kidney section was stained using Periodic Acid Schiff’s (PAS) staining. The calculation of heart fibrosis, glomerular injury score 

and tubular injury score were done using previous published method [6,7].  
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Statistical analysis 

All data are presented as the mean ± SD. Statistical significance was determined using Kruskall-Wallis test followed by Dunn 

post hoc test to identify differences between the groups. Differences between groups were considered significant when P<0.05. 

Analyses were performed using Graphpad Prism (Graph Pad Software, La Jolla, CA, USA).  

RESULTS AND DISCUSSION 

All off the rat were subtotal-nephrectomized before starting the treatment. The blood pressure measurement was done after 6 

weeks of treatment. The blood pressures were high in all group except in captopril group. Figure 1 show the result of blood 

pressure measurement on week 6 of the treatment. 

 

Figure 1: Result of blood pressure measurement using indirect non-invasive method after 6 weeks of treatment (n = 25). 

Negative (negative control group, captopril (captopril group), extract dose 1 (Centella asiatica dose 1 group), extract dose 2 

(Centella asiatica dose 2 group), extract dose 3 (Centella asiatica dose 3 group). * (p<0.05 vs. negative control; Kruskall-Wallis 

test followed by Dunn post hoc test). 

In our subtotal nephrectomy model, the rat blood pressure was increased until more than 160 mmHg. This result is similar with 

previous result of the other study using subtotal nephrectomy model [8], among the groups, captopril groups showed the lowest 

mean blood pressure value. Meanwhile, Centella asiatica groups did not show any different on mean blood pressure value 
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compare with those on negative control group. Previous study of Centella asiatica effect on venous hypertension 

microangiopathy patient shows that centella asiatica could improve the sign and symptom of the disease [9]. Meanwhile study on 

pulmonary hypertensive rat model showed the ability of asiaticoside, one of Centella asiatica active compound, to prevent the 

development of pulmonary hypertension induced by hypoxia. This activity was suggested due to its ability to enhance nitric 

oxide related signaling [10]. However, less is known about Centella asiatica activity on arterial hypertension. We also examined 

perivascular fibrosis on the heart tissue. We found that the perivascular fibrosis were more severe in the negative control group 

compare with those on captopril, extract dose 2 and extract dose 3 group. Figure 2 show the perivascular fibrosis score on the 

heart samples after 6 weeks of treatment. 

 

Figure 2: Perivascular fibrosis score on heart after 6 weeks of treatment (n= 25). Negative (negative control group, captopril 

(captopril group), extract dose 1 (Centella asiatica dose 1 group), extract dose 2 (Centella asiatica dose 2 group), extract dose 3 

(Centella asiatica dose 3 group). * (p<0.05 vs negative control; Kruskall-Wallis test followed by Dunn post hoc test). 

The result showed that both captopril and Centella asiatica extract dose 2 and dose 3 groups have lower perivascular fibrosis 

score on heart compare to those on negative control group. The treatment effect on the kidney showed on Figure 3 and Figure 4. 
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Figure 3: Glomerulosclerosis score after 6 weeks of treatment (n=25). Negative (negative control group, captopril (captopril 

group), extract dose 1 (Centella asiatica dose 1 group), extract dose 2 (Centella asiatica dose 2 group), extract dose 3 (Centella 

asiatica dose 3 group). *(p<0.05 vs negative control; Kruskall-Wallis test followed by Dunn post hoc test). 

Glomerulosclerosis score result showed that both Captopril and Centella asiatica extract dose 3 group have lower score compare 

to those on negative control group. 

 

Figure 4: Tubular injury score after 6 weeks of treatment (n=25). Negative (negative control group, captopril (captopril group), 

extract dose 1 (Centella asiatica dose 1 group), extract dose 2 (Centella asiatica dose 2 group), extract dose 3 (Centella asiatica 

dose 3 group). *(p<0.05 vs. negative control; Kruskall-Wallis test followed by Dunn post hoc test).  
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Tubular injury score was lower in Captopril and Centella asiatica groups compare to those on negative control group. Our study 

showed the effect of Centella asiatica extract on the development of heart and kidney injury on subtotal nephrectomy model. 

Subtotal nephrectomy is an established model for chronic kidney disease (CKD) and it recently been used for assessing 

cardiorenal syndrome [11]. In this model, the reduction of kidney by removing 5/6 of the kidney is similar with the condition of 

CKD where the function of the kidney is greatly reduced. Therefore, only few nephrons left to carry out the whole kidney 

function. By the time, the remaining kidney will deteriorate due to overwork that later on result in the decrease of kidney function 

and will lead to CKD. Based on the previous study, after 6 weeks, the remaining kidney will show injury on both glomerular and 

tubular area. The cardiorenal symptom will also appear which is shown by injury on heart such as heart fibrosis [12].  

In our study, the development of injury on heart and kidney also appear 6 week after subtotal nephrectomy procedure. They were 

shown by the increase of heart and kidney injury scar on negative control group heart and kidney histological samples 

examination as shown in previous figures. Our study showed that Centella asiatica treatment could prevent the development of 

kidney and heart injury in CKD rat model. However, Centella asiatica could not prevent the development of hypertension in 

subtotal nephrectomy model. We suggest that the cardio-renal protection mechanism is different between Centella asiatica and 

captopril. Captopril or other angiotensin converting enzyme inhibitor (ACEI) have been used to prevent the development of 

cardiovascular and renal damage on certain condition due to its effect on blood pressure and direct effect on organs [13,14]. 

However in our study, extract of Centella asiatica could prevent the development of kidney and heart injury in CKD rat model 

without preventing the increase of the blood pressure. Therefore we suggest that the mechanism of Centella asiatica extract on 

kidney and heart injury in this model is not related with blood pressure. Asiatic acid, one of the active compound of Centella 

asiatica, showed protective effect in myocardiac infarc (MI) rat model which showed by inhibition of cardiac hypertrophy, 

reducing mRNA expression levels of inflammatory cytokines and decreasing interstitial fibrosis in the infarct border zone of MI 

model rats [15]. Meanwhile, in Nω -nitro-L-arginine methyl ester hydrochloride (L-NAME)-induced hypertensive rats, Asiatic 

acid decrease blood pressure and prevents cardiac remodeling suggested due to its anti-inflammatory and antioxidant activity 

[16]. 

 In contrast, our study showed that Centella asiatica extract administration could not prevent the blood pressure increase but 

prevent the cardiac fibrosis development. We suggest that it is due to the mechanism difference of hypertension and cardiac 

remodeling between subtotal-nephrectomy model and in L-NAME induced model. In our study the hypertension and cardiac 

remodeling is kidney related phenomena, meanwhile in L-NAME induced model, the blood pressure increase and cardiac 

remodeling is caused by inhibition of nitric oxide synthesize. In vitro study on normal renal mammalian fibroblast (NRK49F) and 
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tubular epithelial cells (NRK52E) showed that Centella asiatica have an antioxidant effect on NRK52E and apoptotic or anti-

fibrotic effect on NRK49F which shows the potency of Centella asiatica as renoprotective agent [17]. Asiatic acid also found to 

be able to inhibit renal fibrosis in unilateral ureteral obstructive mice by blocking Smad3 and upregulating Smad7. [18,19]. 

Another study in adriamicyn induced nephropathy rat showed that Centella asiatica has the potency to act directly in the kidney 

to prevent the development of kidney injury [20]. 

CONCLUSION 

In conclusion, our study has shown the cardio-renal protective effect of Centella asiatica extract in CKD rat model. It shows the 

potency of Centella asiatica as protective agent to prevent the development of heart and kidney remodeling in CKD. 
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