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Abstract

The increasing use of Doxorubicin (DXR) in cancer treatment has highlighted its nephrotoxic
effects. Puguntano leaf ethanol extract, known for its anti-inflammatory properties, may offer
nephroprotective benefits. This study investigates whether combining DXR with Puguntano
leaf ethanol extract can mitigate DXR's nephrotoxicity. The study used an experimental posttest
control group design, conducted in various USU Medical Faculty laboratories. Thirty male
Wistar mice were divided into three groups: control (K1), DXR-treated (K2), and DXR
combined with Puguntano leaf ethanol extract (K3). The DXR was administered
intraperitoneally weekly for three weeks, while the Puguntano extract was given orally at 200
mg/kg daily for three weeks. In the fourth week, all mice were sacrificed using ketamine. TGF-
B1 and E-selectin expressions were assessed via immunohistochemistry. Glomerulosclerosis
and interstitial fibrosis were examined using Masson's Trichome. Blood tests for urea and
creatinine were conducted using immunoturbidimetry, and proteinuria was assessed with urine
dipstick tests. Data were analyzed using ANOVA. Results indicated that DXR significantly
increased TGF-B1 (253.5%+65.1), E-selectin (218.0£70.4), glomerulosclerosis, interstitial
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fibrosis, proteinuria, urea, and creatinine levels (p = 0.001). However, the combination of DXR
and Puguntano extract significantly reduced TGF-B1 (180.0+£51.0), E-selectin (172.5+57.98),
and the other aforementioned markers (p = 0.001). In conclusion, combining DXR with
Puguntano leaf ethanol extract effectively reduces the nephrotoxic effects of DXR, suggesting
a potential therapeutic approach to mitigate DXR-induced kidney damage.

Keywords: doxorubicin; ethanol extract of puguntano leaves; glomerulosclerosis.

Chronic kidney disease (CKD) is a global
public health problem with increasing
prevalence and incidence, has a poor prognosis
and costs a lot in its treatment. The prevalence of
CKD increases with the increase in the elderly
population and the incidence of diabetes mellitus
and hypertension. Globally, the prevalence of
CKD stage 1-5 is 13.4% (Susanto, 2018). Based
on data from the Indonesian Ministry of Health,
the prevalence of chronic kidney disease (permil)
in the population aged > 15 years increased from
2.0in 2013 to 3.8 in 2018. (Riskesdas, 2018).

About 1 in 10 global populations experience
CKD at some stage. According to the results of
the Global Burden of Disease in 2010 , CKD was
the 27th leading cause of death in the world in
1990 and increased to 18th in 2010. IRR
(Indonesian Renal Registry) data in 2018
recorded 66,433 new hemodialysis patients, in
2007 there were 4,977 people. There was an
increase of about 13%. Chronic kidney disease
is initially asymptomatic and signs but can
progress into end-stage chronic kidney disease,
increasing cardiovascular risk and death. Kidney
disease can be prevented or treated with effective
therapy when known earlier (KDOQI, 2018). In
2018, the proportion of etiology or basic disease
of stage 5 dialysis CKD patients is hypertension
ranks first.

as much as 36% and Diabetic nephropathy or
known as diabetic kidney dieasese (DKD) as the
second order (28%) Primary Glumerulopathy
(GNC) 10%, Chronic Pyelonephritis (PNC) 3%,
Obstruction  Nephropathy 3%, Uric Acid
Nephropathy 1%, Polycystic Kidney 1%, others
5% and the most age is aged 45-54 years
(30.56%). (IRR, 2017)
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Various diseases can be the cause of kidney
fibrosis which can end up being a late-stage
kidney disease, including: diabetes,
hypertension, glomerulonephritis, infectious,
renal vasculitis, ureteral obstruction, genetic
changes, autoimmune diseases and drugs. Renal
fibrosis is a consequence of kidney injury and is
associated with renal dysfunction that can end in

kidney damage. Renal fibrosis is mainly
associated  with  glomerulosclerosis  and
interstitial fibrosis, characterized by tubule

atrophy, tubule dilatation, increased fibrogenesis
and deposition of collagen as well as the
extracellular matrix. (Nogueira et al., 2017)

Recent studies have shown that renal fibrosis
is associated with reactive oxygen species (ROS)
and free radicals. ROS continues to be produced
physiologically, and plays an important role in
the expression of cell functions such as impulse
transmission. However, if overproduced from
any cause, ROS plays a cytotoxic role as a
mediator of adverse events such as
inflammation, necrosis, and apoptosis. ROS is an
important cause of kidney disease both acute and
chronic.

Progressive deterioration of renal function in
CKD, will induce several biological and clinical
dysfunctions including changes in cellular
energy metabolism, changes in Nitrogen input or
output, protein malnutrition, insulin resistance
and increased synthesis of inflammatory
mediators or oxidative stress. Free radicals such
as superoxide and hydroxyl radicals easily
interact with molecular components in the
nephron. (Kao et al., 2010), which produces an
inflammatory response. Neutrophils and other
recruited phagocyte cells will damage the
nephron, producing superoxide through the
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nicotinamide adenine dinucleotide phosphate
(NADPH) oxidase system in the membrane,
where electrons are transferred from NADPH in
the cell across the membrane combining to
oxygen molecules, thus forming superoxide.
Superoxide and other radicals continue to
increase kidney injury or act as messanger
molecules generating a local inflammatory
response in the kidneys on an ongoing basis.
(Tucker et al., 2015).

Several inflammatory cytokines also play a
role in the progressivity of kidney disease,
including TNF-a, IL-6, 1L-10, E-Selectin, TGF-
B, and Caspase-3 In previous studies it was also
found that hydrogen sulfide  (H2S)
administration can improve kidney disease in
rats by inhibiting apoptosis and inflammation
through the ROS / MAPK and NF-«B signaling
pathways (Wu et al., 2016)

E-selectin works by binding PMN to the
kidney injury site so as to trigger the release of
IL-1 and TNF-a at the site of cell damage. Such
release will stimulate the expression of e-selectin
from the endothelium of blood vessels. The
occurrence of endothelial dysfunction in blood
vessels, there will also be endothelial
dysfunction of the glomerular capillaries which
will reduce negativity so that microproteinuria
occurs (Purwanto, 2012). According to previous
studies the involvement of TGF-B 1 on the
formation of renal scar tissue is also through
increased synthesis of the extracellular matrix.
(Agarwal R, 2002; Park HC, 2003; Praga M,
2006). At first glomerular inflammation occurs
followed by injury to tubule epithelial cells and
recruitment of inflammatory cells. Next comes
the formation of sclerotic tissue and fibrosis,
finally terminal renal failure occurs. (Gerritsma
JS,1996).

One of the plants that is known to have
medicinal properties is Puguntano Leaf (Curanga
fel-terrae (Lour.) Merr.) or often called Picria
fel-terrae. Puguntano leaf is a plant that grows
in Asian regions such as Indonesia, China, India,
the Philippines, Malaysia and Myanmar.
(USRDS, 2015) Puguntano leaves are
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traditionally often used by the people of Tiga
Lingga Village, Dairi Regency, North Sumatra
Province as an anti-diabetic medicine. In
addition, this plant is also believed to be
efficacious as a pain reliever in the body,
increase endurance, and even as an anti-aging to
look youthful. Puguntano leaf ethanol extract
obtained from percolation and socleation
methods contains phytochemicals, namely
flavonoids, saponins, tannins, glycosides, and
steroids / terpenoids (Harahap et al., 2013;
Juwita, 2009). The group of secondary
metabolite compounds of puguntano leaf ethanol
extract identified is glycosides (Zhou et al.,
2005; Huang et al., 1998), flavonoids (Huang et
al., 1999), saponins (Fang et al., 2009), and
terpenoids (Wang et al., 2006). Flavonoid,
tannin, and saponin compounds from various
types of plants are known to have antioxidant and
anti-inflammatory effects from various previous
research results. Research using puguntano leaf
ethanol extract showed that the suspension of
puguntano leaf ethanol extract dose 100 mg / kg
bb provides a decrease in blood sugar levels
almost the same as glycenclamide suspension
dose of 10 mg / kg bb (Sumantri et al., 2017).
Clinical observations by Harfina et al. (2012)
using simplisia powder of puguntano leaf ethanol
extract dose 2 gr, 3 times a day for 14 days given
orally by patients in the form of steeping,
obtained the effect of reducing blood sugar levels
in DM (Harfina et al. 2012). From preliminary
clinical trials, the administration of ethanol
extract of puguntano leaves capsules Dhawalsan-
1 (Curanga fel-terrae (Lour) Merr.) 11 for 12
weeks effectively lowered fasting blood glucose
levels, HbAlc, and HOMA-IR and increased
adiponectin  levels which is statistically
meaningful in newly diagnosed DMT2 patients
where the study mentioned Adiponectin is
known to increase insulin sensitivity through
stimulation of glucose use and decreased
concentration of free fatty acids. Adiponectin
increases insulin sensitivity and has anti-
atherogenic as well as anti-inflammatory
properties. (Lindarto et al., 2016). Other studies
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also stated that there was a decrease in
adiponectin levels in patients suffering from
kidney disease. Adiponectin can work by
lowering NADPH oxidase thereby reducing the
formation of ROS and other free radicals thereby
lowering the expression of proinflammatory
cytokines (Sweis and Sharma, 2014).

Several studies have studied the content
of chemical compounds in puguntano leaf
ethanol extract and their effects on health. The
results of research conducted by Juwita show
that the puguntano leaf ethanol extract plant has
the potential as an anti-inflammatory. In this
study, puguntano leaf ethanol extract can
increase PPAR-y levels (Syaftil et al. 2017).

Based on the mechanism, the
researchers are trying to take an approach to
finding new therapeutic agents that can inhibit
progressiveness in chronic kidney disease and
renal fibrosis. A promising new medicator is the
SGLT 2 and GLP1 antagonists that can be used
mainly in patients with diabetes. Another
approach is through TGF-B antagonists and the
use of antioxidant agents. (Rayego-Mateos et al.,
2020).

Doxorubicin (DXR) is one of the most
widely used cancer chemotherapy in its own
form or combined with other chemotherapy
drugs, such as in multiple myeloma cancer,
breast, lung, ovarian cancer and others. DXR has
side effects against the kidneys, cardiovascular,
gastrointestinal, hematopoethic, skin, and others
(Storm and Hoesel, 2007; Laghina et al., 2007).

DXR side effects are mediated by reactive
oxygen species (ROS) and NFKf. Doxorubicin
will trigger damage from mitochondria and Kf3
inhibitors resulting in hyperactivity of NFK and
ROS. NFKB and ROS will damage nephron
cells. Damaged nephron cells (debris) will
activate macrophages through toll-like receptor4
(TLR4) and express cytokines, such as TNF-al,
TGF-p1, IL-1B, IL-6, and IL-8. TGF-B1 in
mesangial cells will stimulate the expression of
type-1V and type-I collagen, which will produce
components of the extracellular matrix and the
occurrence of nephron cell fibrosis which
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eventually occurs damage to glomerulosclerosis
nephron cells and interstitial fibrosis. This will
cause damage and leakage of renal tubule
function so that there is a disturbance in the
excretion of metabolic remains such as ureum,
creatinine and proteinuria. Proteinuria will be
reabsorbed by proximal tubule cells. Proteinuria
that lingers for a long time will cause the work of
the proximal tubules to increase and is a stressor
for the formation of pro-inflammatory cytokines
(TNF-a, IL-6, 11-8, IL-1B, TGF-B1). These pro-
inflammatory cytokines will damage nephron
cells. Proteinuria is an important and sensitive
non-invasive sign of kidney damage, proteinuria
is also a sign of glomerular endothelial damage
(Purwanto, 2010).

In previous studies, rat kidney damage
occurred at a dose of 0.0019 mg/grBB. By
administering a combination of pentoxifilin
(PTX) and DXR prevents an increase in TGF-f1
expression that decreases the expression of type-
IV and type-l collagen, then inhibits the
glomerulosclerosis and interstitial ~fibrosis
processes (Purwanto, 2010). Other studies using
alpha lipoic acid (ALA) significantly reduced the
effects of DXR-induced renal toxicity (Sayeed E,
etal, 2017).

Benzer F, et al. (2018) showed that DXR (40
mg/kg) induces glomerular and tubulointersital
damage. Renal damage induced by DXR is
manifested by an increase in ureum and serum
creatinine. DXR increases TNF-o, COX 2, and
iNOS. where COX-2 increases the production of
cytokines TNF-o and 1IL-6 which are
inflammatory mediators. (Benzer F et al., 2018).

Other studies have also shown that reducing
oxidative stress and inflammation are two
commonly used approaches to slow the
progressiveness of kidney function deterioration.
Oxidative and inflammatory stress have a
significant correlation with the estimated
glomerular filtration rate so that biological
agents that have anti-inflammatory and
antioxidative activity can be developed in the
management of renal disorders (Sundaran et al.,
2014).
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This study utilizes traditional medicine
as an inhibitor / reduce the nephrotoxic effect of
DXR. Traditional medicine is a hereditary
heritage based on experience / empirics
developed rapidly in society in Indonesia and
further developed through scientific
substantiation of pre-clinical trials and clinical
trials. For this reason, it is necessary to develop
traditional medicine in a sustainable manner so
that it is utilized optimally to improve public
health services. One of the complementary
traditional health service methods contained in
Government Regulation Number 103 of 2014
concerning traditional health services is
traditional health services using potions. The
development of traditional health services using
potions is currently increasing rapidly, as
evidenced by the results of Basic Health
Research (Riskesdas, 2010) that the percentage
of Indonesians who have consumed herbal
medicine is 59.12%. When administering DXR
combined with puguntano leaf ethanol extract is
expected to cause a decrease in the expression of

TGF-B1, E-selectin, glomerulosclerosis,
interstitial  fibrosis, ureum creatinine, and
proteinuria.

In connection with the description
above, researchers are interested in conducting
research on the effect of puguntano leaf ethanol
extract on TGF-p1, E-selectin,
glomerulosclerosis, interstitial fibrosis, ureum,
creatinine, and proteinuria levels in DXR-
induced wistar strain rats.

Method

This study used purely experimental with
posttest with control group design. Data were
analyzed using the Anova assay, to obtain
differences in expression of TGF-B1, E-Selectin,
glomerulosclerosis, interstitial fibrosis, ureum,
creatinine and proteinuria under normal
circumstances, nephrotoxic and
nephroprotective at week 4 post-treatment. The
data were processed and analyzed using SPSS
with a meaningfulness limit of p < 0.05.
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Result and Disscusion

Result

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) against TGF-
B 1 expression in wistar strain mice

Table 1 Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) against TGF-
B 1 expression in wistar strain mice

Group  TGF-p1 (%)  P-value
K1 89,7+214

K2 2535+651  0,001*
K3 180,0 + 51,0

The data are presented in the form of the
Mean £ SD, Kruskal Wallis Test, significant if
the value *p<0.05.

The results of the post Hoc test of TGF-f1
expression in wistar strain mice are presented in
table 4.2.2. In the results, a significant difference
was obtained between TGF-B1 expression in the
control group (K1) compared to the group that
obtained DXR (K2) (p=0.001). The test results
also showed a significant difference between the
control group (K1) and the group given DXR and
puguntano extract (K3) (p=0.001), and there was
a significant difference between the group given
DXR alone (K2) compared to the group given
DXR plus puguntano leaf extract (K3).

In the mean difference results , it was seen
that the toxicity effect of DXR (K2) could
increase TGF-B1 expression by 163.8% in wistar
strain mice compared to the control group (K1).
Meanwhile, the administration of puguntano leaf
extract (K3) had a protective effect on reducing
TGF-B1 expression by 73.5% in wistar strain rats
given DXR (K2).

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) to E-selecttin
expression in wistar strain mice

Table 2 Effect of puguntano leaf ethanol extract
( Curanga fel-terrae (Lour.) Merr.) to E-selectin

expression in wistar strain mice
Group  E-selectin (%)  P-value
K1 103,0£40,22 _ 0,001*
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K2 218,00 + 70,4
K3 172,5 + 57,98

The data are presented in the form of the
Mean + SD, Kruskal Wallis Test, significant if
the value *p<0.05.

The results of the post Hoc test of E-selectin
expression in wistar strain mice are presented in
table 4.3.2. In the results, a significant difference
was obtained between E-selectin expression in
the control group (K1) compared to the group
that got DXR (K2) (p=0.008). The test results
also showed a significant difference between the
control group (K1) and the group given DXR and
puguntano extract (K3) (p=0.012), and there was
a significant difference between the group given
DXR alone (K2) compared to the group given
DXR plus puguntano leaf extract (K3).

In the mean difference results , it was seen
that the toxicity effect of DXR (K2) could
increase E-selectin expression by 115% in wistar
strain mice compared to the control group (K1).
Meanwhile, the administration of DXR with
puguntano leaf extract (K3) had a protective
effect of reducing E-selectin expression by
69.5% in wistar strain rats given DXR (K2).

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) Against the
process of glomerulosclerosis in wistar strain rats

Table 3 Effect of puguntano leaf ethanol extract
( Curanga fel-terrae (Lour.) Merr.) Against the
process of glomerulosclerosis in wistar strain

rats
Glomerulosklerosis (%)

Group
<5 5-25 26-50 50-75  76-100
K1 4 6 0 0 0
K2 0 0 1 7 2
K3 0 2 7 1 0
Total 4 8 8 8 2

The data is presented in the form of a
frequency distribution.

In this study, the results of the
glomerulosclerosis sclerosis index (table 4.4.2),
where the average glomerulosclerosis sclerosis
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index in group 1 was 65.5 + 27.6%, the average
glomerulosclerosis index in group 2 was 313.9 £
48.9%, the average glomerulosclerosis sclerosis
index in group 3 was 202.2 + 48.67% . There
was a statistically significant difference in
glomerulosclerosis index values between groups
with p<0.05 values (p=0.001).

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) Against
Interstitial Fibrosis Processes in Wistar Strain
Mice

Table 4 Effect of puguntano leaf ethanol extract
( Curanga fel-terrae (Lour.) Merr.) Against the
process of interstitial fibrosis in wistar strain

rats.
Group Interstisial Fibrosis (%)
<5 5-25  26-50 >50  75-100
K1 3 7 0 0 0
K2 0 0 2 7 1
K3 0 4 3 3 0
Total 3 11 5 10 1

Data presented
distribution

in the form of frequency

In this study, the results of the interstitial fibrosis
sclerosis index were obtained (table 4.5.2),
where the average interstitial fibrosis sclerosis
index in group 1 was 79.60 * 33.50, the average
interstitial fibrosis sclerosis index in group 2 was
283.90 + 35.90 the average interstitial fibrosis
sclerosis index in group 3 was 181.10 + 54.60.
There was a statistically significant difference in
the value of the interstitial fibrosis sclerosis
index between groups with a value of p<0.05
(p=0.001).

Disscusion

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour) Merr.) on the
expression of TGF-B1 and E-selecttin

This study is a preliminary study that examines
the effect of puguntano leaf extract on reducing
TGF-B1 and E-selecttin levels so that it is
expected to prevent an increase in the process of
glomerulosclerosis and interstitial fibrosis, as
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well as ureum, creatinine, and proteinuria levels
in CKD rats.

TGF-B is one of the main mediators in the
pathogenesis of renal fibrosis that can induce
kidney scarring. The Ren et al study mentioned
that ROS can be induced by administering DXR
and mediating fibrosis through TGF-B-
dependent pathways. DXR has a major role in
the nephrotoxicity of DXR (p < 0.001) (Ren et
al., 2016). The study of Hekmat et al found that
TGF-B levels in the kidneys and urine were
higher in the DXR group than in the control
group (p < 0.001) (Hekmat et al., 2021). In this
study, K3 given puguntano leaf extract treatment
at a dose of 200mg/kgbb/day had TGF-B 1 levels
lower than K2 (with DXR treatment alone
(253.5%), and showed statistically significant
results (p=0.001).

This research is in line with Purwanto's research.
The results of immunohistochemistry studies
after 4 weeks of treatment showed that in the
normal mice group had TGF-B1 expression in the
kidney tissue of 3.25 + 4.98 immunoreactive
cells / 1000 macrophage cells. Administration of
DXR to animals

try to significantly increase the mean expression
of TGF-B1 to 74.63 £ 12.50 immunoreactive
cells / 1000 macrophage cells (p = 0.001).
Meanwhile, in the administration of the
combination of DXR with Pentoxivilin to 15.75
+ 3.41 immunoreactive cells / 1000 macrophage
cells (p = 0.001) (Purwanto et al., 2010).

In contrast to the findings of Szalay et al, where
TGF-p1 mRNA levels in the renal cortex did not
differ markedly between the control groups
compared to DXR-injected Black Hooded (BH)
mice, but increased significantly in the DXR-
injected group of Charles Dawley (CD) mice. In
the study, CD rats were more sensitive to
progressive proteinuria as early as two weeks
after administration of 5mg/kg of DXR. Single
administration of DXR causes tubulointerstitial
inflammation and fibrosis shown by PAS,
fibronectin and collagen synthesis, as well as the
discovery of pro-fibrotic transformation growth
factor (TGF-B1) (Szalay et al., 2015).
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The amount of TGF-B1 in the tubulo-interstitial
region correlates with the degree of interstitial
inflammation and atrophy of the tubules. TGF-
Bl levels in the wurine in cases of
glomerulonephritis ~ with  proteinuria  were
significantly higher compared to levels in IgA
nephropathy patients without proteinuria or
compared to healthy people (Goumenos DS,
2002; Murakami K,1997).

As for the E-selectin level of this study, in the K3
group (172.5 %) was lower than the K2 group
(218%) but higher than the K1 group (103%)
(p=0.001). E-selectin is the main cell adhesion
molecule expressed by endothelium cells.
Higher circulating E-selectin concentrations are
associated  with  the  development of
atherosclerotic  plaques and  endothelial
dysfunction of the glomerular capillaries which
will reduce negativity so that microproteinuria
occurs (Wong et al., 2021). E-Selectin cell-
surface is a mediator of leukocyte adhesions to
the endothelium that plays a role in the
extravasation of leukocytes at the site of
inflammation, so this E-selectin factor plays a
key role in the local inflammatory response (Juan
F., 2011). The administration of flavonoids is
considered to be able to inhibit the production of
these adesi molecules so as to protect endothelial
cell damage due to the excretion of iINOS and
COX-2 (Crespo et al., 2008). Some flavonoids
such as flavones, flavonols, flavonons,
isoflavones, and chalcones have been studied to
inhibit ~ E-selectin by  down-regulating
transcription levels of these molecules (Takano-
Ishikawa, Goto and Yamaki, 2003; Choi et al.,
2004).

Another research that supports the results of this
research was delivered by Al-Waili N, et al
(2017) from guava leaf extract inhibiting the
production of LPS-induced NO and PGE2, TNF-
a, IL-1pB, IL-10, iNOS, COX-2, and transcription
activity of NFkB, LPS-induced E-selectin in
diabetic rats. The flavonoid fraction of guava leaf
extract  suppresses the  expression  of
inflammatory mediators involving inhibition of
NFkB activation through suppression of LPS-
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induced IkB-o degradation. Proanthocyanindin
(one form of flavonoid oligomer) from grape
seeds also showed significant improvement in
kidney markers by lowering levels of caspase-3,
iNOS, NFkB, TNF-a and bax, also increasing
levels of Bcl-2 protein expression (Al-Waili N,
etal., 2017).

TNF-o can trigger endothelium, so the
endothelium will express e-selectin, e-selectin
will bind to PMN leukocyte cells, PMN will
express lysosim. Lysosim is proteolytic so it can
cause cell necrosis. E-selectin works by binding
PMN to the site of injury so as to trigger the
release of IL-1 and TNF-a at the site of cell
damage. Such release will stimulate the
expression of e-selectin from the endothelium of
blood vessels. Leukocytes in the blood express
proper ligands then bind to e-selectin, causing
the leukocytes to move along the walls of blood
vessels. The occurrence of endothelial
dysfunction in blood vessels, there will also be
endothelial dysfunction of the glomerular
capillaries which will reduce negativity so that
microproteinuria occurs (Purwanto, 2012).
Studies by Patilaya et al and Syafril et al
mentioned  phytochemical  extraction  of
Puguntano leaf extract containing flavonoid
group compounds, glycosides, saponins, tannins,
steroids, and terpenoids (Patilaya and Husori,
2017; Syafril et al., 2019). Olomanira et al added
flavonols to Pugutano leaves allegedly working
by increasing the antioxidant activity of
gluthation s-transferase (GSH), increasing GSH
synthesis, and directly trapping the ROS formed
so that it can inhibit COX and reduce kidney
damage. Antioxidant activity is influenced by the
content of active compounds in extracts such as
flavonoids. Flavonoids will donate hydrogen or
electrons to free radicals to stabilize radical
compounds, so the higher the flavonoid content
in the extract, the higher the antioxidant activity
will also be higher (Olomanira B., 2019).

Effect of puguntano leaf ethanol extract
(Curanga  fel-terrae (Lour) Merr.) on
1350

glomerulosclerosis  process and interstitial
fibrosis process in wistar strain rats

In this study, the average glomerulosclerosis
index in K3 given Puguntano extract was 202.2
* 48.67%, which is lower than K2 who received
DXR alone, namely 313.9 + 48.90%. A total of
4 mice in this study had interstitial fibrosis <5%,
and 8 mice each in the process of interstitial
fibrosis 5-25%, 26-60%, and >50%. Significant
results were obtained on the difference in the
fibrosis percentage index in the group with and
without pugutano leaf extract treatment
(p=0.001).

This research is in line with the Purwanto study,
2010, which compared the sclerosis index in
mice with DXR compared to DXR+Pentoxivilin.
The results showed that the sclerosis index of the
normal mice group was 35.38 + 12.83. The
administration of DXR can increase the
meaningful sclerosis index to 152.63 + 47.04 (p=
0.001). In the combination of Pentoxivilin with
DXR, there was a significant decrease in the
sclerosis index to 76.00 + 31.32 (p=0.002).
Meanwhile, the interstitial histology
examination showed that normal mice were
1450 £ 4.38, DXR administration increased
fibrosis interstitials meaningfully to 29.38 +
12.06 (p=0.002). Combined administration of
DXR and Pentoxivilin can significantly reduce
fibrosis interstitials to 20.50 + 6.39 compared to
DXR administration alone (p=0.002) (Purwanto
etal., 2010).

DXR causes renal fibrosis due to the production
of ROS by excessive DXR metabolism in the
body so it is considered the main cause of
oxidative damage to the kidneys. DXR is a major
cause in nephrotoxicity (Ren et al., 2016). The
study of Guo et al evaluated pathological renal
tissue in the DXR group and saw significant
widening of the diffuse glomerular mesangial
area, capillary lumen stenosis and glomerular
focal segmental sclerosis. Fibrosis and
inflammation are basic pathological changes of
CKD and are also provoking factors for renal
fibrosis, especially characterized by the
infiltration of immune cells and the secretion of
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inflammatory mediators such as IL-1, TGF-B,
CTGF, IL-1, MCP-1, and osteopontin, which are
also the cause of the accumulation of the
extracellular matrix (Guo et al., 2019).

Research by Zhou, et al (2013), found that the
transcription factor LIMX1B which plays a role
in the process of kidney development at the time
of the fetus correlates to the occurrence of
nephropathy and affects kidney function.
Weakened LIMX1B expression in hypoxic and
reoxygenation due to oxidation stress will
increase the expression of TGF-B1, the
extracellular matrix component, and Col-Ill,
caspase 3 activation and cell apoptosis that
triggers renal fibrosis (Zhou, Xu, & Qin, 2013).
These  processes include inflammation,
proliferation of interstitial fibroblasts and
excessive Matrix Eccellular Deposition (ECM).
Damaged tubular cells act as antigent presenting
cells that express cell adhesion molecules and
release inflammatory mediator cells such as
cytokines, chemokines, and growth factors, as
well as increase ECM production and invade
periglomerular and peritubular spaces. The
resolution of ECM deposition depends on two
pathways namely matrix activation of
metalloproteinase and activation of proteolytic
enzyme plasmin by plasminogen activators.
Excessive production of TGF-B1 can result in too
much accumulation of extracellular matrice,
scarring (fibrosis) that will eventually lead to
interstitial fibrosis. Renal scarring occurs due to
disruption of the two collagenolytic pathways,
resulting in disruption of the balance of ECM
production and breakdown of ECM resulting in
irreversible fibrosis (Zhou, Xu, & Qin, 2013).
Terpenoids, which are also found in Pugutano
leaf extract, are one of the natural compound
ingredients that have long been studied to have
various effects on body health, including
antioxidant and anti-inflammatory effects. The
main mechanism of terpenoids is as an inhibitor
of NF-kB signals. Inhibition in NF-kB signals
has an impact on the inhibition of pro-
inflammatory products such as TNF-a and IL-12,
decreases the expression of E-selectin cell
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adhesion molecules, and prevents the occurrence
of leukocyte adhesions mediated by E-selectin
(Heras et al., 2009). The nephroprotective
activity of saponins in B. sensitivum extract is
also seen because it has anticrystallizing and
anti-urolyhetic properties (Negi K et al., 2020).
Tannins may decrease renal fibrosis in diabetic
mouse models. In the Kkidneys, tannin
administration decreases the area of necrosis and
inflammatory infiltration, decreases the
proliferation of mesangial cells, and restores the
tubular structure of the kidneys as normal in the
kidneys exposed to the nephrotoxic agent arsenic
trioxide (Jin et al., 2020). Pugutano leaf extract
containing saponins and tannins is also expected
to have a similar effect, where in this study the
effect of phytopharmaceutical content was found
to be significant.

Effect of puguntano leaf ethanol extract
(Curanga fel-terrae (Lour) Merr.) on ureum,
creatinine, and proteinuria levels in wistar strain
rats

Administration of DXR is known to cause
proteinuria, hypoalbuminemia, increased serum
levels of BUN and creatinine (two significant
indicators of renal function), and decreased
creatinine clearance (GFR indicator), all of
which are associated with increased oxidative
stress and inflammatory factors. Administration
of DXR causes an increase in pro-inflammatory
cytokines, including the pro-fibrotic proteins
TGF-B, NF-kB, renal MDA, and IL-1p as well
as IL-6 (Hekmat et al., 2021).

Our study showed an increase in ureum and
creatinine levels in the K2 group (DXR
treatment) compared to K1 and K3, with
statistically significant results (p<0.05). In all K2
mice experienced positive proteinurea (+) to
(+++) and 9 (90%) K3 mice experienced positive
proteinurea (+) to (+++). There was 1 rat K3
(given Puguntano leaf extract) not that had
proteinurea. This difference in proteinurea levels
was also found to be statistically significant in
the anta group (p<0.05).
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Research by Hekmat et al, in DXR treatment
mice showed an increase in serum BUN
(p<0.001) and serum creatinine (p<0.001) while
significantly lowering urinary creatinine (p =
0.033). In addition, serum albumin levels were
significantly lower (p = 0.002) compared to the
control group, and urine albumin was
significantly higher (p < 0.001) (Hekmat et al.,
2021). Rat treatment with DXR led to a
significant increase in BUN and plasma
creatinine levels by 2.3 and 4.1 times,
respectively, compared to the control group
(p<0.05) (Ren et al., 2016).

The nephroprotective effect of flavonoids was
seen from the ethanol extract of E. scaber leaves
which significantly (p value <0.01) lowered
serum creatinine levels, total protein, and serum
urea but showed a slight increase in electrolyte
levels in a dose-dependent manner (Negi K et al.,
2020). The study by Sitorus et al. (2017), stated
that Puguntano leaf excavities have flavonoid
levels of 14.43+0.03 mgQE/g which may have
strong potential as antioxidants that have anti-
inflammatory, antihepatotoxic, anti-ulcer, anti-
allergic, anti-viral, and anti-cancer effects
(Sitorus, Hasibuan and Satria, 2017).

The study also agreed, Alasmari et al. also
examined blood creatinine, albumin, and BUN
levels to determine whether administering DXR
caused kidney injury. As expected, the
administration of DXR led to a significant
increase in BUN and creatinine, in addition to a
significant decrease in albumin. With the
administration of the antioxidant Geraniol, pre-
treatment, it is proven to correct abnormalities
observed in creatinine, albumin, and BUN levels,
it is thus proven that Geraniol can protect DXR-
mediated kidney injury (Alasmari et al, 2022).
Albumin, creatinine and BUN are indicators
used to assess kidney function and damage.
Normal kidney tissue does not allow albumin to
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flow out of the bloodstream and out through the
urine. However, in the event of kidney damage,
this process is disturbed, albumin is excreted in
the wurine, resulting in a decrease in its
concentration in the serum, and creatinine and
BUN are not properly filtered, so the serum
values of creatinine and BUN increase. In a study
conducted by Alasmari et al., the administration
of DXR led to an increase in serum creatinine
and BUN along with a significant decrease of
albumin. The results are in accordance with the
research carried out at the moment. This
concludes that the administration of antioxidants
can prevent kidney damage caused by DXR
(Alasmari et al, 2022).

Conclusion

1. Puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) may prevent a
significant increase in TGF-B1 expression in
DXR-given wistar strain mice.

2. Puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) may prevent a
significant increase in E-Selectin expression in
wistar strain mice given DXR.

3. Puguntano  leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) may prevent a
significant increase in the glomerulosclerosis
process in wistar strain rats given DXR.

4. Puguntano  leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) may prevent a
significant improvement in the process of
interstitial fibrosis in wistar strain mice given
DXR.

5. Puguntano leaf ethanol extract
(Curanga fel-terrae (Lour.) Merr.) can prevent
improved kidney function by significantly
lowering ureum, creatinine and proteinuria
levels in wistar strain mice given DXR.

Evolutionary Studies in Imaginative Culture



Effect of Ethanol Extract of Puguntano Leaf (Curanga Fel-Terrae (Lour) Merr.) on the Expression of TGF-B1, E-SELECTIN, Glomerulosclerosis, Interstitial
Fibrosis, and Renal Function in Wistar Strained Rats Which was Given Doxorubicin

WORKS CITED

Afsar T, Razak S, Almajwal A, Al-Disi, D. 2020. Doxorubicin-induced alterations in kidney functioning,
oxidative stress, DNA damage, and renal tissue morphology; Improvement by Acacia hydaspica tannin-
rich ethyl acetate fraction. Saudi J Biol Sci. 27:2251-60.

Agarwal, R., Siva, S., Dunn, S.R. and Sharma, K. 2002. Add-on angiotensin Il receptor blockade lowers
urinary transforming growth factor-E levels. Am J Kidney Dis. 39:486-92.

Aissaoui A., Zizi S., Israili H.Z. and Lyoussi. 2011. Hypoglycemic and hypolipidemic effects of Coriandrum
sativum L. in Meriones shawi rats. J Ethnopharmacol. 137: 652-61.

Akyol, S., Urgucu, V., Atluntas, A., Hasgul, R., Cakmak, O. and Akyol, O. 2014. Caffeic Acid Phenethyl Ester
as a Protective Agent Against Nephrotoxicity and/or Oxidative Kidney Damage; A Detailed Systematic
Review. Scienfic World J. 2014;561971.

Alasmari, A.F.; Ali, N., Alharbi, M., Algahtani, F., Alasmari, F., Almogbel, D., et al. 2022. Geraniol
ameliorates Doxorubicin mediated kidney injury through alternation of antioxidant status,
inflammation, and apoptosis: potential role of NFKB and Nrf2/Ho-1. Nutrients. 1-18.

Al-Waili, N., Al-Waili, H., Al-Waili, T. and Salom, K., 2017. Natural antioxidants in the treatment and
prevention of diabetic nephropathy; a potential approach that warrants clinical trials. Redox Report.
22(3):99-118.

Amerman, E. 2013. Exploring Anatomy and Physiology in the Laboratory.UK; Morton Publishing Company.

Andreaddou, |., Sigala, F., Iliodromitis, E.K., Papefthimiou, M., Sigalas, C., Aligiannis, N., et al. 2007. Acute
doxorubicin cardiotoxicity is successfully treated with thephytochemical oleuropein through
suppression ofoxidative and nitrosative stress. Elsevier. J Mol Cell Cardiol. 42 (2007) 549-58.

Ardestani, S., Deskins, D., and Young, P. 2013. Membrane TNF-alpha-activated programmed necrosis is
mediated by Ceramide-induced reactive oxygen species. Journal of Molecular Signaling: 8-12.

Ayla S, Seckin I, Tanriverdi G, Cengiz M, Eser M, Soner BC, et al. 2011. Doxorubicin Induced Nephrotoxicity:
Protective Effect of Nicotinamide. Int J Cell Biol 2011: e390238.

Bae, E.H., Lee, J., and Kim, S.W. 2007. effects of Antioxidant Drugs in Rat With

Acute Renal Injury. Electrolyte Blood Press. 5 (1); 23-7.

Baraldi, O., Bianchi, F., Menghi, V., Angeletti, A., Croci, Chiocchini A.L., Capuccilli, M., et al. 2017. An in
Vitro Model of Renal Inflamation After Ischemic Oxidative Stress Injury; Nephroprotective Effects of
Hyaluronan Ester with Butyric Acid of Mesangial Cells. J Inflaamm Res. 10;135-42.

Bargman, J.M. and Skorecki, K. 2015. Chronic Kidney Disease. Di dalam: Longo DL, Kasper, DL, Jameson,
JL, Fauci AS, Hauser, SL, Loscalzo, J, eds. HARRISON'S Principles of Internal Medicine, 9th Edition,
New York, Mc Graw-Hill Education. Hlm. 1811-21

Coal O, 2019. Activity of Puguntano Herbaceous Ethanol Extract (Picria Fel-Terrae Lour.) On the
Histopathological Description of Rat Kidney Induced with Paracetamol [Thesis]. Medan: University of
North Sumatra, Faculty of Pharmacy

Bnouham, M., Ziyyat, A., Mekhfi, H., Tahri, A. and Legssyer, A. 2006. Medicinal plants with potential anti-
diabetic activity - A review of ten years of herbal medicine research (1990-2000). Int J Diabet Metab. 14:
1-25

Bolland, K., Flannagan, L. and Preh, J.H. 2013. Paracrine Control of Tissue Regeneration and Cell
Proliferation by Caspase 3. Cell Death Dis. 11;4; e725.

Bruton, L., Lazo, J. S. and Parker, K. L. 2005, Goodman & Gilman’s The Pharmacological Basis of
Therapeutics, 11th Edition, USA: McGrawHill

Chen J., Ham L.L., Mohler E.R., Hudaihed A., Arora R., Chen C.S., et al. 2015. Interrelationship of Multiple
Endothelial Dysfunction Biomarkers with Chronic Kidney Disease. Plos One.10(7): e: 0132047.

Childs, A.C., Phaneuf, S.L., Dirks, A.J., Phillips, T., and Leeuwenburgh. 2002. Doxorubicin Treatment in
Vivo Causes Cytochrome c Release and Cardiomyocyte Apoptosis, As Well As Increased Mitochondrial
Efficiency, Superoxide Dismutase Activity, and Bcl-2: Bax Ratio. Cancer Research. 62:4592-4598.

Cor D, Knez Z, Knez Hrncic¢ M. 2018. Antitumour, Antimicrobial, Antioxidant and Antiacetylcholinesterase
Effect of Ganoderma Lucidum Terpenoids and Polysaccharides: A Review. Molecules. 23:649.

Department of Health R.l. 2000. Inventory of Indonesian medicinal plants (l). First Printing. Jakarta.
Ministry of Health of the Republic of Indonesia: Pp 21-2

Eddy, A.A. 2000. Molecular basis of renal fibrosis. Pediatr Nephrol. 15(3-4):290-301

ESIC | Vol. 8 | No. 3 | Fall 2024 1353



Alwi Thamrin Nasution, Dharma Lindarto, Rosita Juwita Sembiring, Muara Panusunan Lubis, Delyuzar, Bambang Purwanto, Syafruddin
Ilyas, Juliandi Harahap, Santi Syafril

Eroschenko, V.P. 2000. Di Fiore's Atlas Of Histology with Functional Correltions. 9th ed. Lippincort William
& Wilkins Inc., U.S.A. hlm 246-251

Fan, J.M., Huang, X.R., and Nikolic, P.D. 2001. Interleukin-1 Induces Tubular Epithelial Myofibroblast
Transdifferentiation Through a Transforming Growth Factor Dependent Mechanism In Vitro. Am J Kidney
Dis. 820-31.

Frollini, E., Silvia, C.G. and Ramires, E.C. 2013. Phenolic Resins as a matrix material in advanced fiber-
reinforced polymer (FRP) composites. Advanced FRP composites for structural Applications. 7-43

GBIF (the Global Biodiveristy Information Facility) (2021). Curanga fel-terrae (Lour.) Merr, GBIF Backbone
Taxonomy, dilihat 15 September 2022, [https://www.gbif.org/species/3727576]

Gerritsma, J. S., Hiemstra, P. S., Gerritsen, A. F., Prodjosudjadi, W., Verweij, C. L., Van Es, L. A., & Daha,
M. R. (1996). Regulation and production of IL-8 by human proximal tubular epithelial cells in vitro. Clin
and experl immunol, 103(2), 289-294.

Gezginci, 0.S., Tunali, S., Yanardag, R., and Bolkent, S. 2008. Effects of Z-FA. FMK on D-
galactosamine/tumor necrosis factor-alpha-induced kidney injury and oxidative stress in mice. Mol Cell
Biochem. 9-20.

Gleizes, P.E., Munger, J.S., Nunes, |., Harpel, J.G., Mazzier, R., Noguera, I. and Rifkin, D.B. 1997. TGF-E
latency: biological significance and mechanisms of activation. Stem Cells. 15:190-7

Goumenos, D.S., Tsakas, S., El Nahas, A.M., Alexandri, S., Oldroyd, S., Kalliakmani, P., et al. 2002.
Transforming growth factor-E1 in the kidney and urine of patients with glomerular disease and
proteinuria. Nephrol Dial Transplant. 17:2145-5

Grant M.K.O., Seelig D.M., Sharkey L.C., Choi W.S.V., Abdelgawad l.Y., Zordoky B.N. 2019. Sexual
dimorphism of acute doxorubicin-induced nephrotoxicity in C57Bl/6 mice. PLOS ONE. 14:e0212486.

Guerra, J., Jesus, A.D., Borero, P.S., Franco, A.R., Rodriguez, E. and Crespo M.J., et al. 2019. Plasma nitric
oxide levels used as an indicator of doxorubicin-inducedcardiotoxicity in rats. Eur J Hematol. 5(7):584-
8

Guo, N.F., Cao, Y.Z., Chen, X., Zhang, Y., Fan, Y.P., Liu, J. et al. 2019. Lixisenatide protects
doxorubicininduced renal fibrosis by activating wNF-kB/TNF-a and TGF-8/Smad pathways. Eur Rev Med
Pharmacol Sci. 23: 4017-26

Guyton A.C. and Hall J.E. 2006. Textbook Of Medical Physiology. W B Saunders Co.3: 192-5.

Halberstein, R.A. 2005. Medicinal plants: historical and cross-cultural usage patterns. Ann. Epidemiol. 15:
686-99

Han, X., Pan, J., Ren, D., Cheng, Y., Fan, P. and Lou, H. 2008, Naringenin-7-0-glucoside protects against
doxorubicin-induced toxicity in H9c2 cardiomyocytes by induction of endogenous antioxidant enzymes,
Food and Chemical Toxicology, 46:3140-46.

Harahap, U., Patilaya, P., Mariane, Yuliasmi, S., Husori, D.l., Prasetyo, B.E. et al. 2013. Phytochemical
profile of Puguntano leaf ethanol extract [Curanga fel-terrae (Merr.) Lour.] which has the potential to
be an antiasma. National Seminar on Science & Technology V Research Institute of Lampung University

Harfina F, Bahri S, Saragih A. Effect of Puguntano Leaf Powder (Curanga fel-terrae Merr.) In Patients with
Diabetes Mellitus. 2012.

Harrington, E. O., Stefanec, T., Newton, J., Rounds, S. 2006. Release of Soluble E-Selectin from Activated
Endothelial Cells upon Apoptosis. Lung. 184: 259-66.

Hekmat, A.S., Chenari, A., Alipanah, H., and Javanmardi, K. 2021. Protective effect of alamandine on
doxorubicin-induced nephrotoxicity in rats, BMC Pharmacology and Toxicology, 22(1). doi:
10.1186/s40360-021-00494-x.

Huang, Y., Bruyne, T.D., Apers, S., Ma, Y., Claeys, M., Pieters, L., et al. 1999. Flavonoid glucuronides from
Picria fel-terrae. Elsevier, 52(8).

Huang, K., Huang, J., Xie X., Wang S., and Chen, C. 2013. Sirt resistsa dvanced glycation end products-
induced expressions of fibronectin and TGF-B1 by activating the Nrf2/ARE pathway in glomerular
mesangial cells. Free Radical Biology and Medicine. 528-40.

InfoDATIN KKRI. InfoDATIN Center for Dara and Information of the Ministry of Health of the Republic of
Indonesia: The Situation of Chronic Kidney Disease. In. InfoDATIN Data and Information Center of the
Ministry of Justice of the Republic of Indonesia. Indonesia: MINISTRY OF HEALTH OF THE REPUBLIC OF
INDONESIA; 2017.

1354 Evolutionary Studies in Imaginative Culture



Effect of Ethanol Extract of Puguntano Leaf (Curanga Fel-Terrae (Lour) Merr.) on the Expression of TGF-B1, E-SELECTIN, Glomerulosclerosis, Interstitial
Fibrosis, and Renal Function in Wistar Strained Rats Which was Given Doxorubicin

Inoki, K., Haneda, M., Ishida, T., Mori, H., Maeda, S., Koya, D., et al. 2000. Role of mitogen-activated
protein kinases as downstream effectors of transforming growth factor-beta in mesangial cells. Kidney
Int. 58(77):76-80.

Iraz, M., Ozerol, E., Gulec, M., Tasdemir, S., Idiz, N., Fadillioglu, E. et al. 2006. caffeic acid phenethylester
(CAPE) administration on cisplatin induced oxidative damage to liver in rat. Cell Biochem. 24(4):357-
61

IRR (Indonesian Renal Registry) (2015). 8th Report of Indonesian Renal Registry. dilihat 15 Juli 2022,
[https://www.indonesianrenalregistry.org/data/INDONESIAN%20RENAL%20REGISTRY%202015. pdf]

Jeong, B., Lee, H., and Park, C. 2018. Oxidative stress caused by activation of NADPH oxidase 4 promotes
contrast-induced acute kidney injury. Plos One. 13(1), e0191034.

Jeong, B., Park, S.R., Cho, S. and Yu, S.L. 2017. TGF-b-mediated NADPH oxidase 4-dependent oxidative
stress promotes colistin-induced acute kidney injury. J Antimicrob Chemother. 1-11.

Jin W, Xue Y, Xue Y, Han X, Song Q, Zhang J, et al. 2020. Tannic acid ameliorates arsenic trioxide-induced
nephrotoxicity, contribution of NF-kB and Nrf2 pathways. Biomed Pharmacother. 126:110047.

Juwita, N.A. 2009. Testing the anti-inflammatory effect of ethanol extract of pugun tano leaves (Curanga
fel-terrae (Lour.) Merr.) against white mice. [Thesis]. Medan: University of North Sumatra, Faculty of
Pharmacy

Juan, F., Gonzales, N., Fernandez, C.M., Muroz, M. and Perez, J.G. 2011. Inflammatory molecules and
pathways in the pathogenesis of diabetic nephropathy. Rev Nephrol. 7: 327-40

Jung, M., Park, M., Lee, C.H., Kang, Y., Kang, E.S. and Kim, S.K. 2006. Anti-diabetic agents from medicinal
plants. Curr Med Chem. 13: 1203-18

Kao, T.K., Ou, Y.C., Raung, S.L., Lai, C.Y., Liao, S.L. and Chen, C.J. 2010. Inhibition of Nitric Oxide
Production by Quercetin in Endotoxin/Cytokine-Stimulated Microglia. Life Sciences. 86 (2010): 315-21.

Kesari, A.N., Gupta, R.K., Singh, S.K., Diwakar, S. and Watal, G. 2006. Hypoglycemic and anti-
hyperglycemic activity of Aegle marmelos seed extract in normal and diabetic rats. J Ethnopharmacol.
107: 374-9

Kidney Disease Improving Global Outcome (KDIGO). KDIGO Clinical Practice Guideline for Acute Kidney
Injury. Kidney International Supplements 2012. 2: 19-36

Konda, V., Arunachalam, R., Eerike, M., Rao K, R., Radhakrishnan, A., et al., 2016. Nephroprotective effect
of ethanolic extract of Azima tetracantha root in glycerol induced acute renal failure in Wistar albino
rats. J Tradit Complement Med. 6(4):347-54.

Kuang, Q.T., Zhao, J.J., Ye, C.L., Wang, J.R., Ye, K.H., Zhang, X.Q. et al., 2012. Nephro-protective effects
of total triterpenoids from Psidium guajava leaves on type 2 diabetic rats. Journal of Chinese Medicine
Materials. 35(1): 94-7

Li, H.J., Shen H.R., Shao G.F., Shi, B.M. 2017. Tannins from pomegranate seeds ameliorate renal injury in
streptozotocin-induced diabetic rat through the activation of microRNA-495 via regulating SMAD7. Int
J Clin Exp Med. 10:2532-40.

Lin, N., Ji, Z., Huang, C. 2017. Smad7 alleviates glomerular mesangial cell proliferation via the ROS-NF-kB
pathway. Experimental Cell Research. 361(2), 210-216.

Lindarto, D., Syafril, S., Zein, U., Saragih, A. 2016. The effect of dhawalsan-1 [curanga fel-terrae (lour.)]
extract versus metformin on the metabolic and inflammatory characteristics of patients with newly
diagnosed type 2 diabetes mellitus. Asian J of Pharm Clin Res. 9(1):225-8

Lin, C. and Yin, M., 2012. Renal Protective Effects of Extracts from Guava Fruit (Psidium guajava L.) in
Diabetic Mice. Plant Foods for Human Nutrition. 67(3):303-308.

Lorraine, M.W. and Sylvia. Pathophysiology of the clinical concept of disease processes. 6th edition.
Jakarta: EGC Medical Book Publishers: 2012.pp 867-89.

Ma, Z., Li, Y., Li, W., Yan, X.T., Yang, G., Zhang, J. et al., 2017. Nephroprotective Effects of Saponins
from Leaves of Panax quinquefolius against Cisplatin-Induced Acute Kidney Injury. Int J Mol Sci.
18(7):1407.

Mbaveng, A. T., Hamm, R., and Kuete, V. 2014. Harmful and Protective Effects of Terpenoids from African
Medicinal Plants. Elsevier. Chapter 19. Hlm 557-76.

McEleny, K., Coffey, R., Morrisey, C., Jhon, M., Fitzpatrick and William, R.G. 2004. Caffeic acid phenethyl
ester-induced PC-3 cell apoptosis is caspase-dependent and mediated through the loss of inhibitors of
apoptosis proteins. BJU Intern. 98(3): 402-406.

ESIC | Vol. 8 | No. 3 | Fall 2024 1355



Alwi Thamrin Nasution, Dharma Lindarto, Rosita Juwita Sembiring, Muara Panusunan Lubis, Delyuzar, Bambang Purwanto, Syafruddin
Ilyas, Juliandi Harahap, Santi Syafril

Meng, X.M., Ren, G.L., Gao, L. and Yang, Q. 2018. NADPH oxidase 4 promotes cisplatin-induced acute
kidney injury via ROS-mediated programmed cell death and inflammation. Lab Invest. 98: 63-78.

Minotti, G., Menna, P., Salvatorelli, E., Cairo,G., and Gianni, L. 2004. Anthracyclins: Molecular Advances
and Pharmacologic Developments in Antitumor Activity and Cardiotoxicity. Pharmacol Rev. 56:185-
228.

Morgan, M. J., and Liu, Z. G. 2011. Crosstalk of reactive oxygen species and NF-kB signaling. Cell research.
21(1), 103-115.

Negi, K., and Mirza, A.,2020. Nephroprotective and Therapeutic Potential of Traditional Medicinal Plants
in Renal Diseases. J Drug Res Ayurvedic Sci. 5(3):175-83.

Netter F.H. 2006. Atlas Human of Anatomy. 4th ed. USA: Saunders

Nogueira, A., Pires, M.J. and Oliveira, P.A. 2017. Pathophysiology Mechanisms of Renal Fibrosis: A Review
of Animal Models and Therapeutic Strategies. In Vivo. 31 (1): 1-22.

Oka, A. A. G.,, and Sun Fu. 2018. Effect of glomerulosclerosis index, tubular index, and matrix
metalloprotein against serum creatinine and estimated glomerular filtration rate in obstructive kidney
stone patients in Sanglah General Hospital Denpasar Bali. Bali Med J. 7(2): 379-84.

Palipoch S. 2013. A Review of Oxidative Stress in Acute Kidney Injury: Protective Role of Medicinal Plants-
Derived Antioxidants. Palipoch Afr J Tradit Complement Altern Med. 10(4):88-93

Park, H.C, Xu, Z.G, Choi, S., Goo, Y.S, Kang, S.W, Choi, K.H, et al. 2003. Effect of losartan and amlodipine
on proteinuria and transforming growth factor-E1 in patients with IgA nephropathy. Nephrol Dial
Transplant. 18:1115-21

Patilaya, P. and Husori, D. I. 2017. Characteristics of Puguntano Leaf Water Extract (Curanga fel-terrae
Lour.) Merr) the Potential as Anthelmintic. Manuntung Scientific Journal, 1(1):90.

Praga, M., Gutierrez, E., Gonzalez, E, Morales, E. and Hernandez, E. 2003. Treatment of IgA nephropathy
with ACE inhibitors: a randomized and controlled trial. J Am Soc Nephrol, 14:1578-83

Prakash V. Terpenoids as source of anti-inflammatory compounds. 2017. Asian J Pharm Clin Res. 1(10):68.

Purwanto B. 2010. Study of Expression of TGF-81, MMP-9, collagentype I, Collagen Type IV,
Glomerulosclerosis, Interstitial Fibrosis, Proteinuria, in the Incidence of Nephrotoxes Doxorubicin and
Nephroprotective Pentoxifylin with Hewab try Male Swiss Strains Mice. [Dissertation]. Surabaya:
Universitas Airlangga, Postgraduate Program

Riskesdas. 2018. Basic Health Research. Ministry of Health of the Republic of Indonesia. Jakarta

Riskesdas. 2010. Basic Health Research. Ministry of Health of the Republic of Indonesia. Jakarta

Raheem, A. and Ghanny, A. 2009. Hesperidin alleviates doxorubicin-induced cardiotoxicity in rats. J Egypt
Natl Canc Inst. 21(2):175-84

Rastogi, R.P., Richa, and Sinha, R.P. 2009. Apoptosis: Molecular mechanism and pathogenicity. EXCLI
Journal. 8:155-81

Ren, X., Bo, Y., Fan, J., Chen, M., Xu, D., Dong, Y. et al. 2016. Dalbergioidin Ameliorates Doxorubicin-
Induced Renal Fibrosis by Suppressing the TGF-8 Signal Pathway. Hindawi, doi: 10.1155/2016/5147571.

Robbins and Cotran. 2005. General Pathology. Basic Pathology Disease. Jakarta: EGC. him 20-43

Ronanda, A.Y. 2014. Effect of Stem Leaf Section and Pacing Rhizome (Costus Spesiosus (Koen.) J. E. Simth)
On Diosgenin and Total Phenolic Levels [Thesis] Yogyakarta: Gajah Mada University.

Sadeek, M., Nasrallah, R. and Touyz, R. 2013. NADPH Oxidases, Reactive Oxygen Species, and the Kidney:
Friend and Foe. J AmSoc Nephrol, 1512-1518.

Sahidin, Muhammad, T. and Marianti M. 2011. Terpenoid from the Stembark of Jatropha Plants and Their
Biological Activities. Makara sain. 15(2).

Sastroasmoro, S., and Ismael, S. Fundamentals of clinical research methodology. Sagung Seto: Jakarta.
2014:5:23-5

Sayeed, A. 2007. Pharmacognosy Introduction of Plant Constituents and Their Test . New Delhi: Jamia
Hamdard

Schmelzer, G.H. and Horsten, S.F.A.J. 2001. Picria fel-terrae Lour. In: van Valkenburg JLCH,
Bunyapraphatsara N, editors. Plant Resources of South-East Asia. Medicinal and poisonous plants 2.
Leiden, Netherlands: Backhuys Publisher 12(2):426-8.

Center for the Development and Application of Traditional Medicine. 2011. Antidiabetic test of Pugun Tano
Leaf (Curanga fel-terrae (Lour) Merr.) used by the Dairi community preclinically.

1356 Evolutionary Studies in Imaginative Culture



Effect of Ethanol Extract of Puguntano Leaf (Curanga Fel-Terrae (Lour) Merr.) on the Expression of TGF-B1, E-SELECTIN, Glomerulosclerosis, Interstitial
Fibrosis, and Renal Function in Wistar Strained Rats Which was Given Doxorubicin

Shen, W.C., Liang, C.J., Huang, T.M. and Liu, C. 2016. Indoxyl sulfate enhances IL 18 induced E selectin
expression in endothelial cells in acute kidney injury by the ROS/MAPKs/ NFkB/AP 1 pathway. Arch
Toxicol, 2779-92.

Sheu, M.L., Shen, C.C., Chen, Y.S. and Chiang, C.K. 2017. Ochratoxin A induces ER stress and apoptosis in
mesangial cells via a NADPH oxidase-derived reactive oxygen species-mediated calpain activation
pathway. Oncotarget, 19376-88.

Singal, P.K., Iliskovic, N., Li, T. and Kumar, D. 2011. Adriamycin cardiomyopathy: pathophysiology and
prevention. FASEB J. 11(12):931-6

Singla, K., and Singh, R., 2020. Nephroprotective effect of Curculigo orchiodies in
streptozotocinenicotinamide induced diabetic nephropathy in wistar rats. Journal of Ayurveda and
Integrative Medicine, 11(4): 399-404.

Sitorus, P., Hasibuan, P. A. Z., and Satria, D. 2017. Total Phenolic and Flavonoid Contents and Antioxidant
Activity Of Ethanol Fraction Of Picria Fel-Terrae (Lour.) Herbs, Asian Journal of Pharmaceutical and
Clinical Research, 10(7).

Situmorang, D.R.P. 2019. Relationship of Serum Fetuin-A Levels with Vascular Classification in Regular
Hemodialysis Patients. [Thesis]. Medan: Faculty of Medicine, University of North Sumatra, Master of
Clinical Medicine Program

Small, D. M., Bennet, N.C. Roy, S., Gabrielli, B. G., Johnson, D. W., Gobe, G.C. 2012. Oxidative Stress and
Cell Senescence Combine to Cause Maximal Renal Tubular Epithelial Cell Dysfunction and Loss in an in
vitro Model of Kidney Disease. Nephron Experimental Nephrology. 122 (3-4):123-30

Stockli, J., Fazakerley, D.J. and James, D.E. 2011. GLUT-4 exocytosis. Journal of Cell Science 124, 4147-
59

Suhando AKDP. 2013. Triterpenoid Isolation And Antioxidant Test Of Soursop Bark Extract (annona muricata.
Linn). pp 1-10

Susanto, A., Purwanto, B., Mudigdo, A. dan Suroto. 2017. antihypertensive and Superoxide Dismutase Effect
of Indonesian Propolis Extract in Kidney Damage. IJCAR. 6 (10): 6472-75.

Sumantri, I.B., Hadisahputra, S., Lindarto, D., and Saragih, A. 2017. Pre-clinical trials of glucose tolerance
of ethanol extract as well as acute toxicity testing of ethanol extract from puguntano (picria felterrae
lour.). Journal of Biosciences 3(2).73-80

Sundaran, Subha P.M, Ngarajan. S, Devi and Arcot J.M. 2014. Chronic Kidney Disease Effect of Oxidative
Stress. Chinese J Biol. doi: 10.1155/2014/216210

Sweiss, N. and Sharma, K. 2014. Adiponectin efects on Kidney. Best Pract Res Clin Endocrinol Metab.
28(1):71-9

Syafril, S., Lindarto, D., Lelo, A., Sembiring, R.J., Manaf, A., Putra, I.B. et al. 2019. The Effect of Puguntano
Leaf Extract (Curanga Fel - Terrae Merr.) On P38 Mapk Levels and Glut-4 Expression in Type 2 Diabetic
Rat Muscle. Open Access Maced J Med Sci. 7(4):521-525.

System USRD. Volume Two: End-Stage Renal Disease in the United States, ADR 2014. In: USDRS, ed.
Incidence, Prevalence, Patient Characteristics, and Treatment Modalities - USDRS, ADR. Vol 2. United
States of America: USDRS; 2014.

Szalay, C. I. 2015. Oxidative/Nitrative Stress and Inflammation Drive Progression of Doxorubicin-Induced
Renal Fibrosis in Rats as Revealed by Comparing a Normal and a Fibrosis-Resistant Rat Strain. PLOS
ONE2. 10(6):€0127090

Taylor, R. (2012). Insulin resistance and type 2 diabetes. Diabetes,.61(4), 778-779.

Therrien, F., Agharazii, M., Lebel, M. and Lariviere, R. 2012. Neutralization of Tumor Necrosis Factor-Alpha
Reduces Renal Fibrosis and Hypertension in Rats with Renal Failure. Am J Nephro. Him: 151-61.

Thierry, A., Giraud, S., Robin, A., Barra, A., Bridoux, F., Ameteau, V., et al. 2014. The Alarmin Concept
Applied to Human Renal Transplantation: Evidence for a Differential Implication of HMGB1 and IL-33.
Plos One. 9 (2):e88742

Tucker, P.S., Scanlan, A.T. and Dalbo, V.J. 2015. Chronic Kidney Disease Influences Multiple System;
Describingthe Relationship Between Oxidative Stress, Inflamation, Kidney Damage, and Contamitant
Disease. Oxide Med Cell Longev. 2015;806358.

United States Renal Data System.USRDS Annual Data Report Chapter 5: Acute Kidney Injury. 2015. 1(5): 57-
66

Uivarosi, V., and Munteanu, A. 2017. Flavonoid Complexes as Promising Anticancer Metallodrugs.

ESIC | Vol. 8 | No. 3 | Fall 2024 1357



Alwi Thamrin Nasution, Dharma Lindarto, Rosita Juwita Sembiring, Muara Panusunan Lubis, Delyuzar, Bambang Purwanto, Syafruddin
Ilyas, Juliandi Harahap, Santi Syafril

Utami, S. 2007. The Role of Kaspase in Apoptosis as One of the Efforts in Cancer Chemotherapy. JKM. 7(1):
91-7.

Vargas, F., Romecin, P., Garcia-Guillén, A., Wangesteen, R., Vargas-Tendero, P., et al., 2018. Flavonoids
in Kidney Health and Disease. Front in Physiol. 9: 394.

Verdiansah. 2016. Examination of Kidney Function.. Hasan Sadikin Hospital: Bandung, Indonesia. CDK-237/
43(2).

Wasilewska, A.M. and Zoch-Zwierz, W.M. 2004. Transforming growth factor-E1 in nephrotic syndrome
treated with cyclosporine and ACE inhibitors. Pediatr Nephrol. 19:1349-53

Wu, D., Luo, N., Wang, L., Zhao, Z., Bu, H., Xu, G., et al. (2017). Hydrogen sulfide ameliorates chronic
renal failure in rats by inhibiting apoptosis and inflammation through ROS/MAPK and NF-kB signaling
pathways. Scientific Reports. 7(1): 455.

Wu, H., Ma, J., Wang, P., Corpuz, T.M., and Panchapakesan, U. 2010. HMGB1. Contributes to Kidney
Ischemia Reperfusion Injury. JASN. 21: 1878-1890

Wong, G., Koutsos, A., Antoni, R., Ozen, E., Sellem, L., Ayyad, H., et al. 2021. Replacement of dietary
saturated with unsaturated fatty acid has beneficial effects in lowering plasma E-selectin and P-selectin
concentrations - Results from the RISSCI-1 study. Proceedings of the Nutrition Society.80(OCE5), E204.

Van de Graaf KM. 2001. Human Anatomy. 6th ed. US: The McGraw-Hill Companies.

Vinagayam, R. and Xu, B. 2015. Antidiabetic properties of dietary flavonoids: a celluler mechanism review.
Nutrition & Metabolism. 12:60

Zhou, J.M., Wang, L.S., Niu, X.M., Sun, H.D. and Guo, Y.Js. 2005. Phenylethanoid Glycosides from Picria
felterrae Lour. J Integr Plant Biol. 47(5): 632-36.

Zhou, T.B., Xu, H.L., and Qin, Y.H. 2013. LIM homeobox transcription factor 1B is associated with pro-
fibrotic components and apoptosis in hypoxia/ reoxygenation renal tubular epithelial cells. Am J Physiol
Renal Physiol. 306:1477-88.

Zhou, X., Bai, C., Sun, X. and Gong, X. 2017. Puerarin attenuates renal fibrosis by reducing oxidative stress
induced-epithelial cell apoptosis via MAPK signal pathways in vivo and in vitro. Renal Failure. 423-431.

1358 Evolutionary Studies in Imaginative Culture



