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ABSTRACT

Objective: The global prevalence of Chronic Kidney Disease (CKD) was 9.1% (697.5 million cases). Chronic kidney disease can occur, one of which is
caused by drug nephrotoxicity. Nephrotoxicity remains major problem for its effective long-term clinical use. Gentamicin is known to cause many
morphologic, metabolic and functional alterations in the kidney and the specificity of gentamicin nephrotoxicity is related to its accumulation in the
renal proximal convoluted tubules leading to tubular necrosis. Nephrotoxicity can be prevented by nephroprotective by giving antioxidants. Kirinyuh
leaves (Chromolaena odorata L.) has potential as a nephroprotective because it contains chemical compounds that have antioxidant activity.

Methods: Wistar rats as many as 25 animals were divided into five groups, namely the normal control negative control (gentamicin 60 mg/kg BW
rat), and kirinyuh leaf extract at a dose of 225, 450 and 675 mg/kg BW treatment was carried out for 10 d. Serum creatinine and urea levels were
evaluated along with histopathological investigation in various experimental groups of rats. Data analysis using the One Way Anova test and
continued LSD test.

Results: Serum creatinine was a significant difference between groups P = 0.000 (P<0.05). The results of LSD analysis on creatinine levels showed a
significant difference between the normal group and the negative group (P = 0.00); negative group to dose group 1 (P = 0.020) (P<0.05); dose 2 (P =
0.005) (P<0.05); and dose 3 (P = 0.000) (P<0.05). Dose 3 had the lowest creatinine level compared to other dose groups.

Conclusion: Serum creatinine level at dose 675 significantly changes compare by a negative group of other dose groups. Renal histopathology results
showed that the group with a dose of 450 mg/BW of rats had the lowest necrosis rate compared to the negative control group and other dose groups.
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INTRODUCTION

Chronic kidney disease (CKD) is kidney damage and a decrease in
Glomerular Filtration Rate (GFR) of less than 60 ml/min/1.73 m?2 for
a minimum of 3 mo [1]. The prevalence of CKD globally is 13.4%,
and 48% of people have decreased kidney function but do not need
hemodialysis. Then as many as 96% of people experience kidney
damage, but they are not aware of it [2]. In Indonesia, CKD increased
prevalence in 2013, from 2% to 3.8% in 2018 [3]. Chronic kidney
disease can be caused by drug nephrotoxicity. Gentamicin is an
aminoglycoside antibiotic commonly used in clinical practice for the
treatment of life-threatening Gram-negative bacterial infections can
be restricted due to profound nephrotoxicity side effects [4].
Nephrotoxicity is a condition characterized by changes in cell
morphofunctional such as impaired protein synthesis, increased
lipid peroxidation process, decreased urine concentration capacity,
tubular proteinuria, lowering of GFR and mitochondrial damage [5].
The mechanism of gentamicin causes nephrotoxicity by directly or
indirectly activating the intrinsic apoptotic pathway by reducing the
production of ATP and causing oxidative stress by increased free
radical species such as superoxide anion (0z’), hydroxide anion (OH-
), and hydrogen peroxide (H202) in mitochondrial cells in the renal
cortex. Mitochondrial DNA (mtDNA) is susceptible to oxidative
damage by Reactive Oxygen Species (ROS), which continually
increase within the mitochondrial matrix to cause cell death or
necrosis. Gentamicin stimulates expression of inducible nitric oxide
synthase (iNOS) and NO production in the isolated glomerulus, and
mesangial cells contraction could be mediated by several
mechanisms secretion of platelet-activating factor (PAF). The
increase in available NO during the oxidative stress can react with
superoxide anion, and peroxynitrite is created. The created
peroxynitrite is further creating nitrosative stress and
cytotoxicity [6]. Oxidative stress is a predisposing factor and direct
cause of various disorders in both human and animals, including
renal [7]. Nephrotoxicity can be prevented by the presence of
nephroprotective adding natural antioxidants. Kirinyuh leaves have

a high antioxidant activity that is with a concentration inhibitor
value (ICso) of 9.5671 ppm and has an antioxidant capacity of
49.037% [8, 9]. The purpose of this study was to determine the
antioxidant activity of kirinyuh leaves as a nephroprotective.

MATERIALS AND METHODS
Material
Chemical materials

Hydrochloric acid, 96% ethanol, gentamicin, formaldehyde, picric
acid, glacial acetic acid, 10% NaOH, Mg, Mayer reagent, Wagner,
Lieberman-Burchard, FeCls, creatinine and urea reagent kit, CMC
1%, NaCl 0,9%, aqua dest. Formaldehyde 4%, xylol paraffin,
Hematoxylin Eosin, NaOH, hydrochloric acid, sulfuric acid.

Plant materials

Kirinyuh Leaves were obtained from Cicarulang Village, Singaparna City,
Tasikmalaya, West Java, Indonesia. They were determined by Herbarium
Plant Taxonomy Laboratory of Biology Department, Faculty of
Mathematics and Natural Sciences, Padjadjaran University, Bandung.

Extraction

Kirinyuh leaves were collected and washed, cut, dried and
powdered. He extracts were prepared by macerating a weighed
amount 1000 g with 96% ethanol. The results of the extraction
obtained as much as 3.5 L liquid extract then concentrated and
received as much as 46 grams of extract. Rendement extract
obtained was 4.6%.

Phytochemical screening methode
Detection of flavonoids

Simplicia the powder was put into a test tube filled with water, then
heated, then filtered, the filtrate obtained added to obtain
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magnesium powder. Add a solution of alcohol and hydrochloric acid
(1: 1). The mixture shaken vigorously, the formation of a red, yellow
or orange filtrate that can be drawn by amyl alcohol, indicating the
presence of flavonoids [10].

Detection of tannins-polyphenols

Simplicia the powder is put into a test tube filled with water, heat
the test tube over a water bath, then it is filtered hot. The filtrate is
divided into two parts; drop the reagent iron (III) chloride in the
first part, the formation of a blue-black colour indicates the presence
of tannins and polyphenols. The filtrate was added with 1% gelatin
in the second part, the shape of a white precipitate showed positive
content of tannins [10].

Detection of saponin

Simplicia the powder is extracted using water, then heated in a
water bath, then filtered. The filtrate obtained is cooled, then the
filtrate is shaken vigorously for a few minutes, then dilute
hydrochloric acid added; the presence of 1 cm foam indicates the
presence of saponin compounds [10].

Detection of steroids

The simplicia extract is added with ether, then evaporated until dry.
After that, the Lieberman-Burchard reagent is dropped on the
residue; the formation of purple colour indicates that it is positive
for steroid-triterpenoid [10].

Detection of monoterpenoid-sesquiterpenoid

The simplicia powder was extracted using ether, the extract
obtained was evaporated to dryness, Vanillin-H2S04 reagent or
sulfate reagent was added to the residue, the presence of
anisaldehyde-monoterpenoid and sesquiterpenoid compounds was
shown by the formation of colours [10].

Experimental animals

The experimental protocol was approved by the Ethics Committee
Bakti Tunas Husada Institute of Health Science No: 015/06/kepk-
bth/2020. Twenty-five Wistar rat weighing 150-200 g were
obtained and acclimatized in one week. They were maintained under
standard housing conditions with free excess to a standard diet and
water ad libitum during the experiment. Animals were divided
randomly into five groups of 5 animals each namely normal group
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was administered at standard diet, and water ad libitum, negative
control group was administered gentamicin intraperitoneal injection
60 mg/kg BW, dose 1 group was administered gentamicin 60 mg/Kg
BW intraperitoneal injection for 10 d and treated with 225 mg/Kg
BW intraperitoneal injection rat of kirinyuh leaves extract, for 10 d,
dose 2 group was administered gentamicin 60 mg/Kg BW
intraperitoneal injection for 10 d and treated with 450 mg/Kg BW
rat of kirinyuh leaves extract for 10 d, and dose 3 group was
administered gentamicin 60 mg/kg BW intraperitoneal injection for
10 d and treated with 675 mg/Kg BW rat of kirinyuh leaves extract
for 10 d.

Biochemical analysis

The rats were anaesthetized with diethyl ether, and 2-3 ml of
blood samples was collected by orbital venous sinus. The samples
were allowed to clot and centrifuged at 3000 rpm at 30 °c for 10
min, and the separated serum was used for the following
biochemical estimations using commercially available Kkits:
creatinine FS (Diasys Diagnostic System Germany Ref
131019910021) and urea FS (Diasys Diagnostic System Germany
Ref 117119910021).

Histopathology of rat kidney

After blood sampling, all the animals were sacrificed by cervical
dislocation under deep anesthesia. And subjected to a complete
necropsy followed by histopathology. The rat kidneys were
identified and carefully dissected out for histopathological
examination. After rinsing in normal saline, sections were taken
from each harvested kidney, fixed in 10% formalin, dehydrated in
gradual ethanol (50-100%), cleared in xylene, and embedded in
paraffin wax. The 5-6 um sections were prepared using a rotary
microtome and stained with haematoxylin and eosin dye for
microscopic observation of the histopathological changes [7].

Statistical analysis

One-way analysis of variance (ANOVA) was used to determine
significant intergroup differences of each parameter. A p-value<0.05
was considered statistically significant.

RESULTS AND DISCUSSION

Flavonoids and polyphenols are compounds contained in kirinyuh
leaves that can provide antioxidant activity (table 1).

Table 1: Phytochemical screening of kirinyuh leaves simplicia and extract

Phytochemical

Simplicia

Extract

Flavonoids
Polyphenols
Tannins

Saponin

Steroids
Sesquiterpenoids
Monoterpenoid
Quinone

+
+

+ + + 4+

+
+

+ 4+ 4+

Flavonoids can reduce free radicals and also as antioxidants [11].
The mechanism of flavonoids as antioxidants can form a defence
system to prevent free radicals from damaging the body [11].
Many flavonoids are excellent free radical scavengers due to their
strong abilities as hydrogen or electron donors [12]. Phenol

compounds also have antioxidant activity because they can reduce
free radicals by donating electrons through the hydrogen atom of
the hydroxyl group [13]. The results of creatinine levels in the
normal, negative, dose 1, dose 2, and dose 3 groups can be seen in
table 2.

Table 2: Creatinin levels of serum after administered of ethanol extract of kirinyuh

Group Average of creatinine level+SD (mg/dl) Significant (P<0,05)
Normal 0.754+0.08 0.000

Negative 3.772+1.59

Dose 1 2.028+1.15

Dose 2 1.704+1.04

Dose 3 1.082+0.34
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Table 2 showed that serum creatinine was a significant difference
between groups P = 0.000 (P<0.05). The results of LSD analysis on
creatinine levels showed a significant difference between the normal
group and the negative group (P = 0.00); negative group to dose group 1
(P=0.020) (P<0.05); dose 2 (P = 0.005) (P<0.05); and dose 3 (P = 0.000)
(P<0.05). Dose 3 had the lowest creatinine level compared to other dose
groups. Creatinine is the waste product produced by the breakdown of
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muscle phosphate keratin that is constantly produced by the body
depending on muscle mass and actively is excreted unchanged by the
kidneys secreted by the proximal tubular cells. Its level rises in the blood
if there is a deficiency in Kkidney filtration capacity, suggesting
remarkable damage to the nephron by measuring the glomerular
filtration rate [14]. The results of urea levels in the normal, negative,
dose 1, dose 2, and dose 3 groups can be seen in table 3.

Table 3: Urea levels of serum after administered of ethanol extract of kirinyuh

Group Average of Urea level+SD (mg/dl) Significant (P<0,05)
Normal 16.08+3.82 0.000

Negative 72.80+29.88

Dose 1 114.54+45.84

Dose 2 66.68+24.35

Dose 3 31.30+6.97

Table 3 showed that urea levels were a significant difference
between normal, negative, dose 1, dose 2, and dose 3 groups p =
0.000 (P<0.05). Based on the results of LSD analysis on serum urea
levels in the dose 3 group showed a significant difference with a
negative control with a significance value p = 0.001 (P<0,05).
Kirinyuh leaves extract dose of 675 mg/kg BW was the lowest serum
urea level compared to the other dose groups and was the closest to
the normal urea level of the normal control group. Urea is filtered

across the glomerulus and enters the proximal tubule. The
concentration of urea in the ultrafiltrate is similar to plasma, so the
amount of urea entering the proximal tubule is controlled by the
GFR [15].

Urea and creatinine are metabolic waste products that are excreted
by the kidneys through urine, and only a small amount is left in the
blood. If there is a disruption in kidney function, then there is an
increase in these two parameters [16].

Table 4: Percentage rate of cell necrosis

Group Percent of necrosis (%)
Normal 6

Negative 12.35

Dose 1 7.95

Dose 2 6.90

Dose 3 8.25

Histopathological studies also reveal the protective effect of kirinyuh
leaves extracts on the kidney of gentamicin-treated rats. Based on
the results of histopathology prove that the administration of toxic
doses of gentamicin can cause kidney damage characterized by the

percentage of cell necrosis in kidney organs increasing higher than a
normal rat. Gentamicin-associated nephrotoxicity was associated
with glomerular and tubular damage which was observed by the
destruction of the tubular lumen [17].

Fig. 1: histopathology of kidney rat a = normal group; b = negative group; c = dose 1; d = dose 2; e = dose 3
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The toxic effect of gentamicin might be due to the development of
free radicals that may cause renal impairment [6]. reduction in
antioxidant defence mechanisms, acute tubular necrosis, and
glomerular congestion [18]. Gentamicin-associated nephrotoxicity
was associated with glomerular and tubular damage which was
observed by the destruction of the tubular lumen [17]. The rat
kidney histopathology results in kirinyuh administration inhibit
necrosis by decrease the percentage of cell necrosis in the renal. The
antioxidant activity of flavonoids and polyphenols contained in
kirinyuh leaves can neutralize free radicals [11]. Flavonoids can
reduce the number of lesions formed by increasing the amount of
exogenous antioxidants in the body to compensate for endogenous
antioxidants. Flavonoids are known to have natural antioxidant
activity that can neutralize or capture free radicals [19]. Flavonoids
also act as a secondary antioxidant defence system in plant tissues
exposed to different abiotic and biotic stresses. Flavonoids are located
in the nucleus of mesophyll cells and within centers of ROS generation.
Mechanisms of antioxidant action suppression of ROS formation either
by inhibition of enzymes or by chelating trace elements involved in the
free radical generation and scavenging ROS [20].

CONCLUSION

Serum creatinine level at dose 675 significantly changes compare by
a negative group of other dose groups. Renal histopathology results
showed that the group with a dose of 450 mg/BW of rats had the
lowest necrosis rate compared to the negative control group and
other dose groups.
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