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Abstract

Background: Diabetes mellitus can cause cell death in kidney and Karamunting leaves has been
using by folk of as a medicine for diabetes mellitus. Objectives: Study aimed to prove ethanolic
extract of karamunting leaves as nephroprotective by improved kidney histomorphology in
diabetic rat's model. Methods: Method used true experimental design with posttest control
group. Study observed histomorphology of 30 kidneys diabetic rats was divided into 4 groups,
namely control group (K), and treatment groups (P) are diabetic rats model administration of
ethanol extract karamunting leaves with different doses P1 (100 mg/kgBW), P2 (200 mg/ kgBW)
and P3 (400 mg/kgBW). Observation data used Optilab Image Raster application taken by
Optilab Camera. Results: Studies showed results for diameter glomerular, and tubules kidney
lumen significant difference between control and treatment groups (p = 0.013; p = 0.000).
Research results for number tubules kidney shown significant difference between control and
treatment groups (p = 0.001). Administration of ethanol extract of karamunting leaves for 14
days of treatment made improvement in glomerular enlargement, tubular wall thickening and
increase number of tubules.Conclusions: ethanol extract karamunting leaves had potential as a
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nephroprotective in diabetic rat model
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1. Introduction

Diabetes mellitus is a metabolic disease
characterized by a systemic disorder of glucose
regulation that causes the accumulation of glucose
in the blood and tissues as a result of a relative or
absolute lack of insulin in the body.1 The main
microvascular complication for patients with type 2
diabetes is diabetic nephropathy (ND). Diabetic
nephropathy occurs due to glomerular damage so
that a number of blood proteins are excreted into the
urine abnormally which causes end-stage kidney
disease and chronic kidney disease which is a
nephrotic syndrome. Diabetic nephropathy occurs
due to glomerular damage so that a number of
blood proteins are excreted into the urine
abnormally which causes end-stage kidney disease
and chronic kidney disease which is a nephrotic
syndrome.2 Diabetic nephropathy is caused by
overproduction of free radicals. In addition, chronic
hyperglycemia conditions will increase the number
of free radicals in cells and will be toxic, causing
oxidative stress that produces Reactive Oxygen
Species (ROS). One of the managements of ND is the
use of antioxidants to reduce ROS production.3,4

One of the uses of herbal ingredients that are widely
used by the community to treat diabetes mellitus is
the Karamunting plant which is usually used by the
people of Kalimantan as a drug to lower blood sugar
levels.5,6. The results showed that karamunting
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leaves contain phenolic compounds, flavonoids,
saponins, tannins, steroids and triterpenoids.7.8.
This study was conducted to prove the potential of
karamunting leaves as an antidiabetic in repairing
kidney histomorphological damage affected by
hyperglycemia.

2.  Materials and Method

This study design used a true experimental with
post-test control groups: a control group (C) and
three treatment groups (P). All the animals were
streptozotocin (STZ) induced at a 40 mg/kgBW dose
intraperitoneally. Rats were considered diabetic
when blood glucose levels were more than 180
mg/dl. Treatment with karamunting leave extract
were given 100 mg/kgBW (P1), 200 mg/ kgBW (P2),
and 400 mg/kgBW (P3). This study has received
ethical approval from The Ethical Committee of
Health Medical Study Medical Faculty, University of
Lambung Mangkurat No. 576/KEPK-FK
ULM/EC/VI/2021.  Plant  determination  and
extraction Determination of karamunting plants was
conducted in the Laboratory of the Department of
Biology, Faculty of Mathematics and Natural
Sciences, University of Lambung Mangkurat.
Samples of herbarium leaf parts from karamunting
plants are collected from the Wetland Martapura
area, South Kalimantan. The karamunting leaves
ethanolic extract was conducted in the Laboratory of
Pharmacology and Treatment, Faculty of Medicine,
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University of Lambung Mangkurat. Karamunting
leaves cleaned, dried, blended and then macerated
with ethanol 96 % until obtained thick extract.

The histomorphological changes of the kidney were
observed quantitatively. The parameters analysed
included glomerular dan tubule. Imaging of each
structure was performed at 400x magnification.
Histomorphologic kidney were examined under a
binocular light microscope in five fields of view (top,
mlddle, rlght mlddle, left mlddle, and bottom) The control and treatment groups (B). HE staining.
size and number that compile the kidney were
measured using raster image software. The size
measurement of kidney was carried out by
measuring each glomerular dan tubules kidney
shortest and longest diameters. Data analysis the
histomorphological measurement of the kidney size
was analysed with an ANOVA test.

3. Result

Magnification 400x.

Figure 3. Dsriptin of number tubules kidney (A)
control and treatment groups (B). The black arrow is
countable tubules; HE is staining. Magnification 100x.

Diameter Glomerulus and Tubules Lumen
Groups Size (nm)

Glomerulus [P valug| Tubules |P value
Control (C) | 77.42+14.30 12.33+3.32
100 mg (P1) | 81.00+4.60 « | 10.57+1.33 "
200 mg (P2) | 68.94x20.70 e 77.31+£3.11 0.000
400 mg (P3) | 78.58+10.25 54.68+2.29

Note: * p < 0.05, a compared with control group

Figure 4. Microscopic analysis of kidney tubules lumen
diameter on control (A) and treatment (B) groups.

HE is staining. Magnification 400x.

. PN”"‘be’ 4.  Discussion
OUP | Glomerulus Tubules | P value
value . .
Contral Prolonged hyperglycemia can cause tissue damage
© 3.79+1.43 46.33+10.55 and lead to various complications such as
100 mg retinopathy, atherosclerosis, neuropathy,
P1y | 475178 88.41£13.71 . cardiomyopathy, and  diabetic = nephropathy
200mMg | 4 434943 o - el Hyperglycemia is one of the signs of diabetes
(P2) YT D mellitus (DM), which can produce excessive ROS in
400mg | 4 5041 25 54.68+19.17 the bgdy ahd Ieac! to the production 'of inﬂ.ammatory
(P3) . cytokines increasing and accelerating kidney cell
Note: * p < 0.05, as compared with control group damage in diabetes. Diabetic nephropathy is

significant cause of renal failure, this is due to genetic
susceptibility, glycometabolic disorders, changes in
renal hemodynamics, oxidative stress, and
inflammatory cytokines. Oxidative stress and
inflammation have been shown to interact and have
an important role in causing complications of
diabetic nephropathy. 9-11 Interaction of oxidative
stress and inflammation has a very pivotal role in the
pathogenesis and progress of kidney damage in
diabetes, which is called nephropathy. In diabetes,

Figure 1. Description of the number of a glomerulus

control (A) and treatment (B) groups. The black arrow is excessive ROS_ production' can reduce ar)tioxidant
a countable glomerulus; the red circle is the glomerulus defenses, leading to the oxidation of proteins, DNA,
that cannot be counted because the glomerulus is and lipids, resulting in diabetic nephropathy.
fragmented, the boundary between the parietal stratum Hyperglycemia is vulnerable to oxidative stress-
and the stratum visceral is not visible, and the induced cell damage due to inhibited antioxidant
glomerular structure is not intact; the glomerulus ability. Oxidative stress is a condition that occurs
atrophy due to adhesions; HE is staining. Magnification duri imbal b h ducti ¢
100x. uring an Impalance between the production o
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increased reactive oxygen species (ROS) such as
superoxide anions (O2-), hydroxyl radicals (OH-),
hydrogen peroxide (H202)), and antioxidants as
defense systems such as SOD, GPx, and catalase
decreased. Increased ROS formation can lead to
diabetic complications through (a) increased
production of AGEs, (b) polyol flux pathway, (c)
activation of the hexosamine pathway of (d)
increased expression of AGEs receptors, and (e)
activation of protein kinase C isoforms. 11, 12 Since
oxidative stress and inflammation in the rat model of
diabetes caused by streptozotocin have an
important role in the progress of diabetic
nephropathy, so it is necessary to find antioxidant to
prevent the organ damage. Streptozotocin can
interfere with the function of the beta cells of the
islets of Langerhans resulting in inhibition of insulin
release, which in turn leads to hyperglycemia and
diabetes  complications  such as  diabetic
nephropathy.11-14 The aim of the research was to
evaluate the potency of antioxidative stress and anti-
inflammatory effect of karamunting leaves to protect
from STZ-induced kidney damage in rats.
Karamunting leaves have properties as anti-
inflammatory, anticancer, antibacterial,
immunostimulant, antidiabetic, antiatherosclerosis,
and antioxidant. 14,15Based on the results studied,
it was founded that karamunting leaves can protect
kidney cell damaged in diabetic rats induced by
streptozotocin. In this study, the hyperglycaemic
condition was shown to change kidney
microscopically. The control group showed there
was a significant decrease in the size and number of
glomerular and tubular compared to the treatment
group. This  finding indicates that the
hyperglycaemia state in DM causes oxidative stress,
thus causing damage to kidney. On microscopic
observation, hyperglycemia conditions cause a
reduction in the size of the glomerulus, thinning of
the tubular walls and decrease number of both
kidney microstructure. This is due to the process of
necrosis of the tubular tissue and glomerular
capillaries. 11,12 After being given the ethanol
extract of karamunting leaves for 14 days of
treatment there was an improvement in the
histomorphology kidney structures in the form of
glomerular enlargement, tubular wall thickening and
increase number of both kidney microstructure. The
administration of karamunting leaves significantly
decreases  streptozotocin-induced  kidney  cell
damage, it's suggesting that karamunting leaves
have the ability to inhibit kidney cell damage caused
by streptozotocin.11-12

Karamunting plants (Rhodomyrtus tomentosa (Aiton)
Hassk) thrive in wetland areas. 5 Many studies
reports that the content of karamunting mainly
leaves potentially becoming DM treatment, proven
in this study.6,7,8,16 In this study, karamunting
plants were taken in the Martapura-Banjar district,
and then leaves were processed into ethanol extract
preparations. Karamunting leaves ethanol extract
with various measurable doses was administered in
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the diabetic rat's model for 14 days. Based on the
present research, there is antidiabetic potency in
karamunting leaves to improve damage of of kidney
due to previous DM conditions. A possible
mechanism is that the antioxidant compounds in
karamunting leaves bind to free radicals to reduce
oxidative stress, thereby reducing insulin resistance
and preventing the development of kidney
dysfunction and damage.$,9,13,17 Several studies
demonstrated the hypoglycaemic effects of
flavonoids using different experimental models. The
results showed that plants containing flavonoids had
a beneficial effect on DM, either by decreasing
glucose absorption or increasing glucose tolerance.
The ability of antioxidants to remove ROS has been
demonstrated to be an important role in contributing
to nephroprotective efficacy. 3,8,9,14,17The ethanol
extract of karamunting leaves has the highest total
phenolic and flavonoid content compared to other
fraction samples and when compared to vitamin C.
In addition, in testing the antioxidant activity,
samples of ethanol extract, water fraction and ethyl
acetate fraction of karamunting leaves have activity
very strong antioxidant with IC50 value < 50 g/mL.9
Based on quantitative analysis of antioxidants with
UV-vis spectrophotometer, it was shown that the
methanol fraction of the methanol extract of
karamunting leaves had the highest antioxidant
activity with an IC50 value of 51.95 g/mL, which was
included in the category of strong antioxidants.13
Groups of compounds that provide antioxidant
activity are phenolic compounds and flavonoids.
These compounds are able to dissolve in polar and
semipolar solvents. Solvents such as ethanol, ethyl
acetate and water have strong abilities as free radical
scavengers.13-  15Phenolic ~ compounds  and
flavonoids act as antioxidants because they have a
hydroxyl group attached to a carbon that has a
conjugated double bond, the hydroxyl group can
easily donate hydrogen atoms to free radicals.The
more content of flavonoid and phenolic compounds
in a plant, the greater the antioxidant activity. 18-21
The results of phytochemical screening showed that
the 70% ethanol extract of karamunting leaves
contained  flavonoids,  phenolic  compounds,
saponins, terpenoids and tannins. One or more of
these compounds may act as antioxidants in
protecting the kidneys from APAP nephrotoxicity.
19-22 Polyphenols may block oxidative cytotoxicity
mechanisms thereby providing a protective effect in
the kidney against various oxidative challenges.23-
25

5. Conclusion

Administration of ethanol extract of karamunting
leaves for 14 days of treatment made improvement
in glomerular enlargement, tubular wall thickening
and increase number of tubules.
It's showed that ethanol extract karamunting leaves
had potential as a nephroprotective in diabetic rat
model. Karamunting leaf ethanol extract has
potential as an antidiabetic because it contains
3728
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antioxidants that can improve the
histomorphological condition of the diabetic rat
kidney.
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