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ABSTRACT

Objective: This study aimed to evaluate the effect of ethanol extract root of cogon grass on parameter creatinine, urea levels, and hematology profile
in rats induced by gentamicin.

Methods: Thirty rats were divided into 6 groups of normal group (without treatment), groups of treatment only fed and watered, given
carboxymethylcellulose (CMC) 0.5%, ethanol extract of the roots of cogon grass with each dose of 100, 200, and 400 mg/kg BW. Each group was given the
test preparation orally for 8 days. After 1 h, 5 groups were induced by gentamicin at a dose 100 mg/kg bw intraperitoneally during 8 days. On the 9" day,
blood samples were collected for serum creatinine, urea levels, and hematological parameters; hemoglobin (Hb), red blood cell, and packed cell volume.

Results: Ethanol extract root of cogon grass doses of 100 mg/kg bw, 200 mg/kg bw, and 400 mg/kg BW significantly decreased serum creatinine
and urea levels, significantly increased hematological parameters as compared to negative control group of CMC 0.5% and negative control group not
given CMC 0.5% (p<0.05). Ethanol extract root of cogon grass at a dose of 400 mg/kg bw showed there were not differences of creatinine, urea levels,
and profile of hematology compared with normal group (p>0.05).

Conclusion: The ethanol extract root of cogon grass at a dose of 400 mg/kg bw was effective to ameliorate creatinine, urea levels, and hematological

parameters.
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INTRODUCTION

Gentamicin is an aminoglycoside antibiotic widely used to treat
infections caused by Gram-negative bacteria. However, based on the
study, it was found that the duration and frequency of irrational use
are still common [1]. Gentamicin-induced acute nephrotoxicity is
characterized by decreased urine excretion, ammonium excretion,
glomerulus filtration rate, tubular proteinuria, electrolyte disturbance,
and elevated levels of urea, and creatinine plasma [2].

The mechanism of gentamicin induces acute renal failure to occur
in several stages, starting from accumulated gentamicin in proximal
tubular cells and then binding to the phospholipid membrane leading to
phospholipidosis. Phospholipidosis will increase the formation of reactive
oxygen species (ROS) causing apoptosis [3]. ROS caused renal tubular
lesions and necrosis so decreased the production of erythropoietin
(EPO) hormones in renal proximal tubular cells that act as physiological
regulators of erythropoiesis thus, giving gentamicin will cause anemia [4].

Roots of cogon grass have been used in the empiric for acute kidney disorders,
by boiling roots of cogon grass as much as 60-120 g with three glasses of
water, taken 3 times a day. Based on study roots of cogon grass contained
secondary metabolites such as alkaloids, flavonoids, glycosides, saponins,
steroids, and tannins [5]. Water extractroots of cogon grass have been shown a
nephroprotective effect on gentamicin-induced rats [6]. The nephroprotective
effect is thought by flavonoid compounds belonging to the flavonol group
contained that has antioxidant activity by free radical scavenger [7].

METHODS

Plant material

The plant material is made up of the root of Imperata cylindrica L.
(Beauv) was collected in Medan in April 2017. The sample of the plant
was identified at LIPI Bogor.

Preparation of extracts

The root of I cylindrica L. (Beauv) was washed and dried at 40°C
temperature for 2 weeks. The dried plant material was made to a
coarse powder and stocked at a later use. The extract was prepared by
percolation using ethanol 96%.

Phytochemical screening

The different groups of compounds (steroids, flavonoids, alkaloids,
tannins, saponins, and glycosides) were screened in the ethanol extracts
of cogon grass according to the standard procedures.

Experimental animals

Thirty male rats weighing+170 g were used for this study. The animals
were housed in plastical cages and acclimatized; they were maintained
under standard conditions. Rats were divided into six groups
comprising of five animals each.

Group I: Normal group (without treatment).

Group II: Administered gentamicin (100 mg/kg/bw) intraperitoneally.

Group III: Given carboxymethylcellulose (CMC) 0.5%, after 1 h were
induced by gentamicin at a dose of 100 mg/kg bw intraperitoneally.

Group IV: Received ethanol extract of the roots of cogon grass at a dose
of 100 mg/kg bw;, after 1 h were induced by gentamicin at a dose of
100 mg/kg bw intraperitoneally.

Group V: Received ethanol extract of the roots of cogon grass at a dose
of 200 mg/kg bw;, after 1 h were induced by gentamicin at a dose of
100 mg/kg bw intraperitoneally.

Group VI: Received ethanol extract of the roots of cogon grass at a dose
of 400 mg/kg bw;, after 1 h were induced by gentamicin at a dose of
100 mg/kg bw intraperitoneally.

Each group was given administered for 8 days. On the 9" day, rats were
sacrificed for blood collection for serum creatinine, urea levels, and
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hematological parameters (hemoglobin [Hb], red blood cell [RBC], and
packed cell volume [PCV]) analysis.

Biochemical and hematological analysis

A period of 24 h after the last treatment, the animals were cervical
dislocation; blood was collected by venous cava inferior. Serum
creatinine and urea-nitrogen concentrations were measured by
AutoAnalyzer (Cobas Integra). The hematological parameters (Hb,
RBC, and PCV) were determined using an automatic blood cell counter
(Sysmex KX 21).

Statistical analysis

The data were expressed as meantstandard error mean. SPSS 23.0
software was used for the analysis of the results obtained. Comparisons
of the measured parameters among different groups were made using
one-way ANOVA followed by least significant difference test. The
significance level was accepted at p<0.05.

RESULTS AND DISCUSSION

Phytochemical screening

Phytochemical analysis of ethanolic extractroots of cogon grass revealed
the presence of large chemical groups that were: Alkaloids, steroids,
terpenes, tannins, flavonoids, saponins, and glycosides (Table 1).

Biochemical and hematological analysis

Intraperitoneal injection of gentamicin at a dose of 100 mg/kg
bw/day for 8 days to rats caused nephrotoxicity manifested by
the concentration of serum urea and creatinine negative control
group (Group V and VI) were significantly increased as compared
to the normal Group (IV). Treatment with cogon grass extract (I-1II)
showed a significant decrease (p<0.05) in the concentration of
serum creatinine and urea as compared to negative group (Group V
and VI). There was no statistically significant difference (p>0.05)
between negative group (Group V and VI). Ethanol extract roots of
cogon grass dose at a dose of 400 mg/kg BW showed there were
no differences of creatinine, and urea levels compared with normal
group (p>0.05).

Hematological parameters showed significantly decreased (p<0.05) in
the negative control group compared to the normal group. Treatment
with cogon grass extract doses of 200 and 400 mg/kg bw showed the
level of RBC, Hb, and PCV were not statistically significant difference
compared to normal group (p>0.05). Ethanolic extract treatment of
cogon grass at a dose of 100 mg/kg bw was not significantly different

Table 1: Qualitative analysis roots of cogon grass

No. Phytochemical Simplicia Extract
1. Flavonoids + +
2. Alkaloids + +
3. Saponins + +
4, Tannins + +
5. glycosides + +
6. Steroids/terpenes + +
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compared to the negative group in RBC parameters (Table 2). Based on
this study showed the effect depends on dose; increasing the dose can
increase the effect.

DISCUSSION

Gentamicin is an aminoglycoside antibiotic widely used to treat
infections caused by Gram-negative bacteria. However, gentamicin
induces acute nephrotoxicity which characterized by increased serum
creatinine, urea, anemia, electrolyte disturbance, and tubular necrosis,
glomerular atrophy, hemorrhage and hyalin cast in renal, decreased
creatinine clearance, urine volume, glutathione s-transferase (GSH),
and catalase [8,9]. The cytotoxicity of gentamicin occurs in cells where
drug accumulates in the kidney and proximal tubules. Gentamicin
will form a complex with megalin and cubilin. This complex is known
to transport gentamycin by endocytosis and accumulates mostly in
lysosomes, the Golgi and endoplasmic reticulum. Gentamicin binds to
the phospholipid membrane, alters onset and metabolism resulting
phospholipidosis [3].

Gentamicin affects the mitochondria through direct and indirect
pathways. The direct mechanism is to activate the intrinsic pathway
of apoptosis, affect the respiratory tract, inhibit the production of
adenosine triphosphate, and produce oxidative stress by increasing
superoxide anions and hydroxyl radicals that contribute to cell death.
The indirect mechanism is by inhibiting proteasomal degradation
thus increasing the active protease enzyme, cathepsins, that induce
cell death. In the endoplasmic reticulum, gentamicin inhibits protein
synthesis, interfering with translation resulting in a stress of the
endoplasmic reticulum. If stimulation is done continuously, then
apoptosis will be activated, and there will be cell death [3].

Creatinine is the end product of muscle, creatine, produced ata constant
level [10]. In the formation of creatinine there is no mechanism of
reuptake by the body, so most creatinine is excreted through the renals.
In the event of renal dysfunction, the ability of creatinine filtration
will decrease, and serum creatinine will increase [11]. Urea is the end
product of protein catabolism and amino acids produced by the liver
and are distributed through intracellular and extracellular fluids into
the blood, filtered by the glomerulus [12]. Urea examination is helpful
in establishing the diagnosis of acute glomerular renal failure [12].
However, urea measurement is a poor indicator because it is largely
influenced by food, so other parameters such as creatinine are needed
to measure glomerular kidney function [12].

Gentamicin-induced cell death causes lesions and necrosis of the renal
tubular, which reduces the production of EPO hormones. Gentamicin-
induced renal histopathology causes lesions and necrosis of the renal
tubular producing EPO, decreases the amount of EPO. The shortening of
erythrocyte lifetime is also a contributing factor to anemia, which is related
to high levels of urea in the blood that are toxic to Hb [4]. Decreasing values
of RBC, Hb, and PCV are characteristic of anemia caused by gentamicin [13].

Based on this study, extract roots of cogon grass can reduce renal damage
caused by gentamicin, the results of phytochemical studies of roots of cogon

Table 2: Effect of ethanol extract root f cogon grass (I. Cylindrica L. (Beauv.)) on creatinine, urea levels, and profile of hematology in rats
induced by gentamicin

Groups Creatinine Urea RBC Hb PCV (%)
(mg/dL) (mg/dL) (10¢/ul) (g/dL)

[ (Ethanolic extract root of cogon grass 100 mg/kg bw) 1.12+0.142b¢ 78.8+5.89b¢ 7.858+0.59%b¢ 13.66+£1.30°¢  43.42+4.85°¢
II (Ethanolic extract root of cogon grass 200 mg/kg bw) 0.728+0.122>¢ 62.8£6.98b< 8.8+0.80°¢ 14.8+1.31°¢ 46.24+4.22b¢
[11 (Ethanolic extract root of cogon grass 400 mg/kg bw) 0.564+0.11b¢ 47.6£8.20°¢ 9.28+0.45°¢ 15.9+0,63b¢ 49.14+2.59b¢
IV (Normal group) 0.384+0.12b¢ 41.6+7.13b¢ 8.738+0.52b¢ 14.84+0.99°¢ 48.1+£1.39°¢
V (Negative control group received CMC 0.5%) 1.684+0.24* 118.2+12.46° 6.64+0.38° 11.08+0.932 36.36+3.492
VI (Negative control group did not receive CMC 0.5%) 1.674+0.14° 112+12.61° 6.756+0.28* 11.5%0.792 37.88+3.97%

Data were represented as mean+standard error. *means significantly different compared with normal group (p<0.05), "means significantly different compared with
control negative group received CMC 0.5% (p<0.05), ‘means significantly different compared with control negative group did not received CMC 0.5% (p<0.05).
L Cylindrica: Imperata Cylindrica. CMC: Carboxymethylcellulose, RBC: Red blood cell, Hb: Hemoglobin, PCV: Packed cell volume
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grass containing flavonols thought to work by increasing the antioxidant
activity of GSH, and increase GSH synthesis, and free radical scavenger
by donating H atoms to free radicals resulting non-reactive free radical
compounds and cellular damage by gentamicin would be reduced [6].
This is consistent with the Poblete study which states that water extract
of root of cogon grass (I cylindrica L. (Beauv)) has been shown to have a
nephroprotective effect on gentamicin-induced rats. However, this herbal
medicines used by people with renal insufficiency should regularly monitor
kidney function of such people, together with their electrolytes [14].

CONCLUSION

The results of this study demonstrated the significant nephroprotective
activity of root of cogon grass against gentamycin-induced renal toxicity.
The ethanol extract root of cogon grass at a dose of 400 mg/kg BW
was effective to ameliorate creatinine, urea levels, and hematological
parameters.
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