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ABSTRACT. Purwoceng (Pimpinella pruatian Molk) is an original Indonesian herb which is known to I'ae an aphrodisiac
effect. The active compounds in Purwoceng potentially have hepatotoxic and nephrotoxic effects.This study was aimed to
analyze the effect of subchronic admi tion of Purwoceng roots ethanol extract to Wistar Strain of Rattus norvegicus rats.
The method of this subchronic toxicity study was an experimental post test only with control group design. Forty male Rattus
norvegicus were randomly divided into four groups and get 28-days treatment. Group A as control received aquadest and
1% CMC (carboxymethyl cellulose), group B, C, and D were given Purwocen ots ethanol extract of 42, 84, and 168
mg/KgBW/day and 1% CMC. Parameters tested were the levels of urea, creafinine, SGPT (serum glutamic pyruvic
transaminase), SGOT (serum oxaloacetic pyruvic transaminase), kidney and hepar histopatology.The results showed o
statistically significant for the liver histopathological in group B, credfinine, urea, and kidney histopathology in group C. Our
study concluded that subchronic administration of Purwoceng (Pimpinella pruatian Molk) roots ethanol extract could induce

hepatotoxicity at the 42 mg/KgBW/day dose level and nephrotoxicity at the 84 mg/KgBW/day dose level.
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INTRODUCTION

One of the fraditional medicines in Indonesia is
Purwoceng (Pimpinella pruatian Molk), especially their
roots, which are efficacious as aphrodisiacs
(increasing sexual arousal and causing erections),
diuretics (accelerate urine flow), and tonics (increasing
stamina) (Wahyuningrum, Utami, Dhani, Kumalasari,
& Kusumawardani, 2016). To determine the level of
safety and development of tradifional drugs, it is

cessary to carry out a gradual toxicity test including
acute oral foxicity, subchronic oral toxicity and chronic
oral toxicily. Acute toxicily test was done and
concluded that the hepar and kidney histological
appearance, transaminase enzyme of hepar, blood
urea and creatinine not significantly affected by acute
administration of Purwoceng roots in various doses so
there was no acufe toxicity in rat at the close up to
2g9/kgBW (Arjadi, Kurniawan, Wibowo, Siswandari, &
Rujito, 2019).

Hepar as the primary organ of drug
biodegradation and kidney as primary organ of
filtration will be exposed to the residual metabolic and
toxins that are susceptible to damage. Purwoceng

contains substances such as alkaloids, flavonoids,
saponins, and tannins which are lipophilic can cause
damage hepatocytes and the renal cell membrane
(Purwestri, Kartikasari, Putri, Wilson, & Sembiring,
2016). The other active substances as stigmasterol
and sitosterol is known fo increase blood urea nitrogen
{25.23+0.81 to 35.42+1.83) and creatinine levels
{0.65+0.01 to 0.67+0.02) through the mechanism
of renal tubular toxicity (Somsak, Peerawit, & Chusri,
2016). The researcher was interested to conducting a
subchronic toxicity test to determine the effect of
purwoceng roots ethanol extract (Pimpinella puartjan
Molk.) on the levels of hepar function test (SGOT,
SGPT), kidneys function test (urea, creatinine), kidneys
and liver histopathology of white male rats (Rattus
norvegicus). The subacute toxicily test is to determine
the toxic effect of repeated doses which is not seen in
the acute toxicity test and to find a dose that does not
cause a toxic effect in subacute administration.

EXPERIMENTAL SECTIQN
All procedures in this study were approved by the
Medical Research Ethics Committee of the Faculty of
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Medicine, Jenderal Soedirman ersity (Ethical
approval Ref: 139/KEPK/VI/2019). The method used
was an experimental method with a post-test only with
group control trial approach. The minimum sample
size for the subchronic foxicity test is 40 sa s,
according to the OECD guidelines (OECD 7,
2008). The experimental animals were then divided
evenly info four different groups using the completely
randomized design (CRD) method. Before being
treated, the experimental animals were acclimatized
for seven days. Each of the five experimental animals
was placed in a glass cage sized 60x30x30 cm from
the beginning of acclimatization unfil the end of the
treatment. Group A is the control group with giving
aquades and CMC 1%, group B, C and D are groups
with the inistration of Purwoceng roots ethanol
extract 42 mg/kgBW/day, 84 mg/kgBW/day and 168
mg/kgBW/day (Arjadi et al., 2019). Treatment was
given per oral using a 1.5cc gastric sonde at the time
of 0-12.00 every day for 28 days.

e experimental animals used in this study were
male white rat Wistar strain (Rattus norvegicus)
obtained from UD Wistar lid.,, Yogyakarta.
Experimental animals were selected with an age range
of 6-8 weeks, have weight 100-150 g, healthy, and
did not have an increase or decrease in body weight
=20% during ucclimufizuf Experimental animals
are conditioned in a room temperature of 22 °C (+3
°C), 12 hours of bright lighting and 12 hours of
darkness, feed and drink must be provided in ad
libitum (OECD, 2008). The whole series of research
was conducted at Animal House, Medical Faculty of
Jenderal Soedirman University. The blood and organ
sampling from experimental animals was carried out
on the 36th day of treatment, after 8 days of
acclimatization and 28 days of intervention and
measurement of SGOT and SGPT levels using UV fest

method, urea level using urease-GLDH method (A 340
nm) while measurement of creatinine with Jaffe
method (A 492 nm) and data was obtained after
intervention. Hepar histological appearance were
counted based on a Modified Roenigk score ( 1 =
normal cells, 2 = parenchymatous degeneration cells,
3 = hydropic degeneration cells, 4 = necrotizing
cells) of 20 hepatocytes per field of view and total
score summed up to five fields of view every group.
The proximal tubules of kidney were observed in 100
cells and scoring O for a normal histological
appearance, a score 1 for tubular degeneration
with necrosis, score 2 for necrosis =25%, score 3 for
necrosis 26-50%, score 4 for necrosis 51-75%, and a
score of 5 for necrosis > 75%.

Qualitative data  were analyzed with  univariate
analysis that consists of the mean and standard
deviation of observations each group. Validity and
reliability test for examine histological appearance
between observers were done using the Kappa test.
The quantitative data were analysed by the Shapiro-
Wilk test for the data normality, the ho%}geneify test
of the data using the Levene test and the data were
analyzed using the One-Way ANOVA test.

RESULTS AND DISCUSSION

Table 1 and 2 show the results of univariate
analysis of levels of SGPT, SGOT, urea and creatinine.
Bivariate analysis of the One-Way ANOVA tests on
SGPT and SGOT parameters showed no statistically
significant differences with a value of p = 0.454 for
SGPT levels and p = 0.162 for SGOT levels. Bivariate
analysis test resulted in a value of p = 0.034 on urea
levels and p = 0.001 at creatinine levels that shows
that there are significant differences in at least two
groups of data, both on urea and creatinine levels.

Table 1. SGPT and SGOT levels of experimental animals

SGOT {lum

N SGPT (IU/)
Min.  Max. Mean + 5D Min.  Max. Mean + 5D
Group A 10 96 167 125.1 + 24.2 56 93 73.6 £ 12
Group B 10 117 242 162.0 =+ 39 62 99 80.9 = 12.1
Group C 9 94 293 175.3 £ 725 68 131 89.6 + 248
Group D 10 108 313 168.2 = 67.6 73 133 85.4+17.9

Notes: Min=minimum, Max=maximum, Reference value of SGOT= 72.9-127.9 IU/L,

Reference value of SGPT= 44.5- 74.9 IU/L

ﬂl& 2. Urea and creatinine levels of experimental animals

13
Creafinine {m.g/dL]

Urea (mg/dL)
N Min. Max Mean+SD  Min. Max  Mean % SD
GroupA 10 21 44 3040 =809 044 079 057 +012
GroupB 10 27 58 36.80=9.05 028 061 0.42 = 0.09
GrouopC 10 27 53 39.20+7.99 035 055 043006
GroupD 10 24 47 60+573 036 050 0.41 =004

Notes: Median= middle value, Mean= average, SD= standard deviation, Min= minimum,
Max= maximum, Reference value of Urea= 15-21 mg/dL, Reference value of creatinine=

0.2-0.8 mg/dL
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Figure 1. Histology of rat liver after treatment (Hematoxylin-Eosin,400 X magnification) Note : (A)
Healthy control group, single dose treatment group of purwoceng roots ethanol extract (B) 42
mg/kgBW, (C) 84 mg/kgBW, (D) 168 mg/kgBW. (1) normal hepatocytes; (2) parenchymatic
degeneration; (3) hydropic degeneration; (4) necrosis; (5) central veins; yellow arrow) hear zone 1;
(red arrow) hepar zone 2

Table 3. Mean of normal hepatocytes and damaged hepatocytes based on Roenigk
scoring (Source: Researcher’s primary data)

Normal Parenchymatic Hydropic Necrosis
Hepatocytes Degeneration Degeneration (Mean + SD)
(Mean = SD) (Mean + SD) (Mean + SD)
A 53.30 = 20.17 51.40 +17.18 49.20 + 25.11 18.40 = 21.84
B 16.90 = 13.43  66.80 + 18.77 85.50 = 27.55  78.20 + 58.49
C 13.00 + 12.49 62.60 + 33.65 79.10 + 62.22 104.0 + 45.45
D 2.40 + 2.63 59.00 + 23.41 82.80 + 34.62 157.9 = 44.67
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Figure 2. Histology of Proximal Tubules (Hematoxylin-Eosin, 400 X magnification) (A) is group A (control)
which shows the proximal tubular cells with normal nuclei (black arrows); (B) is group B (purwoceng
roofs ethanol extract 42 mg / kgBW / day) obtained the picnosis core (green arrow) and karyorexis (blue
arrow); (C) is group C (84 mg / kgBW / day purwoceng roots ethanol extract) obtained the karyorexis
core (blue arrow); (D) is group D (ethanol extract of purwoceng roots 168 mg / kgBW / day), not only
found the core of karyorexis (blue arrow), also found cariclysis (yellow arrow)

Table 4. Mean Score of Proximal Tubular Necrosis in Experimental Animals

Groups Necrosis Score

(Mean + SD)

A (aquades per oral 1-2 mL/100gramBW) 1.90 + 0.32
B (Purwoceng roots extract 42 mg/kgBW/day) 220+ 042 #
C (purwoceng roots extract 84 mg/kgBW/day) 3.50+1.27*
D (purwocenggpots exiract 168 mg/kgBW/day) 4.50 = 0.53 *

s: (7]

: significantly different from group A (p<0.05; Mann-Whitney); (#):

significantly different from groups C and D (p<0.05; Mann-Whitney)

Parameters of SGOT and SGPT levels, both of
which do not show a significant increase between
treatment groups. However, when compared with the
reference values of SGOT and SGPT levels in group A
as controls, they are in the normal range, while in
groups B, C, and D gave Purwoceng various doses
showed levels are above the reference value. It shows
the potentfial for hepatfotoxicity in the subchronic
administration of Purwoceng roots ethanol extract. The
existence of compounds such as tannins and alkaloids
in Purwoceng which are lipophilic make it easy to bind
to the cell wall and then damage the cell wall by

reducing its permeability (Purwita, Indah, &
Trimulyono,  2013).  Membrane  permeability
impairment friggers the release of enzymes in
hepatocytes, such as SGOT and mainly SGPT, into the
bloodstream.  Phenol compounds, flavonoids,
cytosterol, pheladren, furanocumarin, hydrequinone
and tannins in Purwoceng can be antioxidants in
effective exposure but in the number of doses or long
periods of excess exposure these compounds will turn
into prooxidant may induce lipid peroxidation, DNA
domage, mutagenetic dan apoptotic normal cell
(Eghbaliferiz, & Iranshahi, 2016). Balance disruption
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of antioxidant then induces the formation of reactive
oxygen species (ROS). Accumulation of ROS results in
inhibition of mitochondrial function, one of which is
marked by an increase in SGOT, in the next stage
oxidative stress can occur (Chouchani et al., 2014).

Based on Figure 1, changes in hepatocyte histology
are seen in all freatment groups. Histology shows that
group A (hedlthy control) has found normal
hepatocytes; some have degeneration. Groups B and
C are found mainly in hydropic and parenchymatic
degeneration. Group D is mostly found cells necrosis.
This is in line with the data in Table 3 which shows that
the higher the dose of Purwoceng roots ethanol
extract, the more severe damage caused. Hepatocytes
with abnormalities can be caused by several factors
such as biological factors, chemical factors, hereditary
factors, and environmental factors. Biological factors
can affect the damage to the liver image associated
with the presence of microorganisms in the form of
fungi in the feed given (Yang et al., 2017). There is a
group of fungi that live in experimental animal feed
and produce aflatoxin which a substance that can
cause damage fo the liver (Liu, Chang, Marsh, & Wu,
2012).

The mean Roenigk total score in Table 3 can be
seen highest in group D with a mean of 302.1 +
23.26, while the mean Roenigk total score is lowest in
group A with a mean of 172.3 = 37.58. Group B and
C are between groups A and D. The mean group B is
247.4 + 42.47, while the mean of group C has a
higher mean of 258.7 + 42.52. It is consistent with
the concept of the relationship between concentration
and response at certain doses; the concentration of
receptors can have a therapeutic effect, but can also
cause foxic effects. It look like that the higher the
concentration, the greater the response (Dahl et al,,
2013).

In the value of urine biochemical parameter, the
control group exceeding the normal range because
the extraction process using 96% alcohol solvent that
resulted in a higher content of Purwoceng root adive
ingredients, including nephrotoxicity compound, for
example stigmasterol. The results obtained from this
study indicate a significant increase in urea levels in
groufg B ond C. Increased urea levels can be caused
by toxic effects on the renal tubules, renal
parenchyma, heart disease, and blockage of urine
flow because there are crystals in the urine, calculus,
and also other types of blockages (Hor et al., 2012).
The increasing of blood urea levels can also come
from free radicals, through the mechanism of renal
tubular toxicity (Nisha, Srinivasa, Thanga, & Jagatha,
2017). Administration of ethanol extract in high doses
in group D actually has lower urea levels than group
B and C. In general, the principle that causes this
phenomenon has not been known yet, but it can be
caused by the different mechanism of how the various
active compounds contained ot certain dosage levels

(Batshaw, Macarthur, & Thurman, 2001).

Fitranto Arjadi, et al.

Serum creatinine is the result of creatinine
phosphate catabolism in skeletal muscles. Creatinine
levels are considered more specific as an indicator of
decreased nephron function compared to an increase
in urea because creatinine metabolites are fully
excreted in urine through glomerular filiration (Peng,
Zhang, & Zhou, 2016). Meanwhile, about 50% of
kidney function has decreased before urea levels
increases. Decreased creatinine levels can also occur
due fo a decrease in muscle mass (Hor et al., 2012).
Creatinine levels in this study decreased in groups B,
C, and D when compared with the control group.

Purwoceng  roofs eﬂp’lol extract  contains
flavonoids and tannins, the lipophilic compounds that
are difficult to excrete in the kidneys so that if given for
a long time, they will accum@te in the proximal
tubule. These compounds are lipophilic compounds
that are difficult to excrete in the kidneys so that if given
for a long time, they will accumulate in the proximal
tubule. Lipophilic compound requires enzymatic
conversion info hydrophilic before being xcreeted in
the urine and more lipophilic a compound is, the
more difficult it becomes for excretion via the kidney
{Setiawan, & Rahardjo, 2016). The proximal tubule is
very sensitive to foxic substances; if the proximal tubule
cannot adapt to these conditions, it will cause
irreversible injury in the form of necrosis (Cardenas, &
Gings, 2017). Group B has not statistically
experienced a toxic effect in the form of proximal
tubular necrosis, while groups C and D have
experienced the toxic effects of purwoceng roots in the
form of proximal tubular necrosis. It indicates that the
increased dose of purwoceng roots ethanol extract
further increases the score of proximal renal tubular
necrosis in experimental animals.

As well as the levels of urea and creatinine on the
histopathological appearance offthe proximal tubule
of the kidney, SGOT and SGPT are enzymes present
in hepatocytes and are released into the blood stream
in response fo hepatocyte injury or death but non
linear may occur between the alteration of
biochemical parameter with response. The decrease
in the effect at higher doses shows that there has been
a saturated reaction between drug molecules and their
recepfors so that increasing the dose will not cause an
increase in the effects that arise (Katzung, 2012).
Limitations of this study include not conducting a
thoroughly animal health examination at the
beginning of the study. Measurement of creatinine,
urea, SGOT, and SGPT levels before treatment
also not carried out, because feared could lead to an
increased risk of morbidity and mortality in
experimental animals.

CONCLUSION

The kidney would be damaged at a dose of 84
mg/KgBB/day and liver at o dose of 42 mg/KgBB/day,
it can be concluded that subchronic administration of
the Purwoceng roots ethanol extract shows to have
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nephrotoxic and hepatotoxic effects on Wistar sirain
male white rats. It is relatively safe to consume
Purwoceng roots ethanol extract as tradisional herbs
because it has hepatotoxicity dan nephrotoxocity at
low doses but we sfill need requires further research by
measuring chronic toxicity to determine the effect of
toxicity on repeated chronic administration.
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