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Abstract 

 
The purpose of this study was to determine the antilithiation effectiveness of alang-
alang extract in white rats by looking at the histology of the rat kidney. The study 
design, the treatment group was divided into 5 groups. Control group (P0), ethylene 
glycol group (P1), Hydrochlorothiazide treatment group (P2), alang-alang extract 
group at a dose of 100 mg/kgBW (P3), and alang-lang extract group at a dose of 
200 mg/kgBW (P4). The results showed that alang-alang extract had activity in 
repairing the kidneys of white rats with urolithiasis. And the alang-alang extract dose 
of 200 mg/kgBW has better effectiveness. 
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INTRODUCTION 

Kidneys in the body function as filters to clean blood or other fluids. This function is intended so 

that the chemicals contained in the blood or other body fluids are not carried back by the blood and 

circulated throughout the body. Some of these filtered impurities will be excreted through the kidneys with 

urine and some may be left behind and settle into kidney stones. If these deposits are not removed, they 

will remain in the kidneys or move to the bladder, a fluid resembling plasma which is filtered through the 

walls of the glomerular capillaries into the renal tubules in the kidneys. The journey of fluid content along 

the renal tubules, the fluid content of the filtrate will decrease and its composition will change due to the 

tubular reabsorption process and the tubular secretion process to form urine which will be channeled into 

the renal pelvis (Ganong W, 1995). 

One of the plants that is often used is reeds. The existence of the reeds, which are considered as 

a nuisance, causes the existence of the reeds to be unwanted by the community, so that the reeds are 

always exterminated. In fact, after doing a lot of research, it turns out that reeds have many benefits. 

Reeds are often used to treat internal heat. Based on research, reeds contain chemicals that can provide 

health benefits such as giving a diuretic effect (smoothing urine disposal), antipyretic (fever reducing and 
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containing antioxidants that can ward off free radicals (Dalimartha, 2006). that the roots of alang-alang 

contain mannitol, glucose, malic acid, citric acid, coixol, arundoin, cylindrin, fernerol, simiarenol, 

anemonin, esin, alkali, saponins, tannins, and polyphenols (Mursito, 2000). Until now, kidney stones have 

not been widely carried out.Therefore, it is necessary to conduct research on the effectiveness of Imperata 

as antilithiasis using white rats (Rattus norvegicus). 

 

MATERIALS AND METHODS 

Research Time and Place 

This research will be conducted at Trinita University Pharmacy Laboratory . This research will be 

carried out for 4 months 

Model animal 

This study used animal models of white rats (Rattus norvegicus) with a weight of approximately 

150-200 g, as many as 20 individuals. Feeding and drinking water is provided ad libitum. The rats were 

kept in plastic cages measuring 25 X 40 cm with individual wire covers. Before the treatment was carried 

out, the rats were adapted for 7 days. 

Medicinal plants: Medicinal plants used as antilithiasis are reeds. 

Research design 

The rats were divided into 4 treatment groups in which each treatment consisted of 5 tails as follows: 

Group I  : Control Group (P0) 

Group II  : Treatment group (inducer lithiasis) with ethylene glycol (P1) 

Group III  : Hydrochlorothiazide (P2) kidney drug treatment group 

Group IV  : Treatment group with ethylene glycol + ethanol extract of alang-alang 100 mg/kg BW (P3) 

Group V  : Treatment group with ethylene glycol (14 days) + ethanol extract of alang-alang 200 mg/kg  

   BW (P4) 

Research procedure 

Making simplicia: The samples of reeds obtained were dried by aerating then blended into powder 

and stored in a clean and tightly closed container. 

Preparation of ethanol extract: Extraction of reeds is done by adding ethanol into alang-alang 

powder with a ratio of the amount of solvent to powder 1: 5. The result of maceration in the form of alang-

alang extract is then evaporated using a rotary evaporator, to evaporate the solvent so that the extract is 

obtained. thick from reeds. 

Kidney histopathology test: The abdomen was opened and the kidneys were removed, cleaned 

from the surrounding tissue and then fixed with Bouin's solution. Subsequently, they were embedded in 

paraffin, cut with a thickness of 5 m and stained with hematoxylin-eosin (H-E) to see the histopathological 

changes (Humason, 1967; Raiyan K and Modi , 2011) 

Data analysis. To see the histopathological changes, the histological changes were observed 

through. Parameters observed were: Renal histopathology. 
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RESULTS AND DISCUSSION 

The histopathological results of the antilithiasis activity of the ethanolic extract of Imperata 

cylindrica (L.) Beauv) in male white rats are presented in Figures 1, 2, 3, 4 and 5. In the control group of 

mice. and renal tubules were normal. Podocyte cells in the renal corpuscle were seen in normal condition 

with clearly visible nuclei. The renal capsular space is clearly visible as well as the capillaries found in the 

glomerulus. In the tubules visible lumen with cells and nuclei intact and clearly visible. 

Histopathological picture of rat kidney given 0.75% ethylene glycol induction (Figure 2) showed 

damage to the renal corpus and renal tubules. The podocyte cells in the renal corpuscle experience 

atrophy and even lose their nucleus, which is characterized by the cells starting to shrink with a darker 

color. The same thing was seen in the renal capsule (Bouman) where the capsular epithelial cells 

atrophied and desquamated. In the renal tubules, in addition to experiencing atrophy, pygnotis and 

disquamation of epithelial cells, the infiltration of inflammatory cells into the tubular lumen was also seen. 

The results also showed that the glomerulus and renal tubules contained microcrystal deposits. 

Administration of Hydrochlorothiazide in urolithiasis rats (Figure 3) showed an improvement in the 

glomerulus and tubules towards normal. There was no visible damage to the glomerulus and tubules such 

as inflammation, infiltration, squamation of epithelial cells and also no crystal deposition as seen in 

ethylene glycol-induced rat kidney. Administration of ethanolic extract of alang-alang 100 mg/kg BW to 

urolithiasis rats (Figure 4) has not shown any significant improvement in the renal corpus and renal 

tubules. There was still visible damage to the glomerulus and tubules such as inflammation, infiltration, 

squamation of epithelial cells, but no crystal deposits as seen in ethylene glycol-induced rat kidney. 

Administration of ethanolic extract of alang-alang 200 mg/kg BW to urolithiasis rats (Figure 5) 

showed an improvement in the glomerulus and tubules towards normal. There was no visible damage to 

the glomerulus and tubules such as inflammation, infiltration, squamation of epithelial cells and also no 

crystal deposition as seen in ethylene glycol-induced rat kidney. 

 

 

 

 

 

 

 

 

 

Figure 1. Histology of the control rat kidney with a microscope magnification of 400x, (a) Glomerulus, (b) 

Tubules 

 



indonesian. biodivers. j. 
Vol. 2, No. 1: 36-41 

ISSN : 2722-2659 
 

22  

 

 

 

 

 

 

 

 

 

Figure 2. Histology of urolithiasis mice with a microscope magnification of 400x; (a). Glomerulus; (b) 

Tubules; (c) Microcrystal 

 

 

 

 

 

 

 

 

 

Figure 3. Histology of rat kidney with Hydrochlorothiazide kidney drug with 400x . microscope 

magnification; (a) Glomerulus; (b) Tubules 

 

 

 

 

 

 

 

 

 

Figure 4. Histology of rat kidney with ethanol extract of alang-alang 100mg/kg BW with a microscope 

magnification of 400x. (a) Glomerulus; (b) Tubules 



indonesian. biodivers. j. 
Vol. 2, No. 1: 36-41 

ISSN : 2722-2659 
 

23  

 

Figure 5. Histology of rat kidney with ethanol extract of alang-alang 200mg/kg BW with a microscope 

magnification of 400x; (a) Glomerulus; (b) Tubules 

 

In this study, administration of ethylene glycol for 14 days actually caused damage to the 

glomerulus and renal tubules, which was characterized by the infiltration of inflammatory cells into the 

tubular lumen. Epithelial cells undergo squamation and even loss of cell nuclei and the presence of 

microcrystal deposits in the renal tubules. Histological picture of lithiasis rat kidney with ethylene glycol 

showed atrophy of the glomerulus and crystal deposition (Mekap, SK, et al 2011; Schaldt, L, et al 1998). 

The tubules undergo dilatation, degeneration of the epithelial layer and infiltration of inflammatory cells 

into the interstitial space (Sathish, R. et al 2010). Administration of ethylene glycol can cause acute tubular 

necrosis so that urea levels in blood plasma become higher. The formation of kidney stones in ethylene 

glycol-treated rats was caused by hyperoxaluria which in turn led to an increase in oxalate retention and 

excretion (Umesh, 2011). 

The administration of ethanolic extract of alang-alang 100 mg/kgBW to urolithiasis rats due to the 

previous administration of ethylene glycol did not show any improvement towards normal. 

Histopathological observation showed that there was damage to the glomerulus and tubules even though 

at this dose there were no longer visible microcrystals. Administration of alang-alang ethanol extract at a 

dose of 300 mg/kg BW showed a more significant improvement towards normal. There was no visible 

damage to the glomerulus and tubules such as inflammation, infiltration, squamation of epithelial cells and 

also no crystal deposition as seen in ethylene glycol-induced rat kidney. 

The flavonoid compounds contained in the Imperata plant are thought to play a role in dissolving 

calcium kidney stones. Imperata contains secondary metabolites of alkaloids, flavonoids, tannins, steroids 

and triterpenoids. The content of flavonoids can dissolve calcium kidney stones, this is because the 

hydroxy group (OH) of flavonoid compounds will react with calcium kidney stones to form complex 

compounds of calcium flavonoids. These compounds are more soluble in water, so the water in the urine 

will help dissolve and remove calcium through the urination process (Nessa, H.A., et al 2013). 

The effect of flavonoids as antioxidants indirectly also supports the anti-inflammatory effect of 

flavonoids. The presence of free radicals can attract various inflammatory mediators (Nijveldt, R. J., et al 
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2001). Flavonoid compounds that can function as anti-inflammatory are toxifolin, biazilin, phaematoxylin, 

gossypin, procyanidin, and nepritin. administration of flavonoids can increase the glomerular filtration rate 

(GFR) (Jouad, H., et al 2001). The increase in the glomerular filtration rate in the kidneys will result in the 

excretion of urea and creatinine also increasing so that the levels of urea and creatinine in the blood 

decrease. Decreased levels of uric acid in blood serum after treatment with plant extracts showed 

inhibition of xanthine oxidase activity (Susendi, 2011). That some groups of alkaloids and flavonoids can 

work as xanthine oxidase inhibitors (Mudrikah, F.2006) 

 

CONCLUSION 

The results showed that alang-alang extract had activity in repairing the kidneys of white rats with 

urolithiasis. And the effective dose is extract with a dose of 200 mg/kgBB. 
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