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ABSTRACT

Background: Purwoceng, a native Indonesian plant, has been traditionally used for its aphrodisiac,
diuretic, and tonic effects. Despite its long history, the chronic effects of Purwoceng have not been
fully understood. This study analyzed the chronic toxicity effects of the ethanol extracts of
Purwoceng roots on the liver and kidneys in white male rats.

Methods: We conducted post-tests for liver histopathology and pre- & post-tests for SGOT, SGPT
and urea-creatinine levels. The treatments were administered over 90 days on 32 rats, which were
randomly divided into four groups, consisting of a control group (A), and three treatment groups
receiving doses of 21 mg/kg/day (B), 42 mg/kg /day (C), and 84 mg/kg/day (D).

Results: The chronic administration of Purwoceng root extracts at various doses did not
significantly increase the SGOT and SGPT levels, but increased the levels of urea and creatinine
at 21 and 42 mg/kg/day, respectively. The histopathological analyses revealed that the extracts
caused some cellular damages in the liver at 42 mg/kg/day. The minimal toxic dose for the chronic
administration of the extract was 21 mg/kg/day. However, determining a safe dose for the chronic
administration of the extract was not possible, as even the control group showed increases in
SGOT, SGPT and urea-creatinine levels. However, at 21 mg/kg/day, the extract did not cause liver
histological damages.

Conclusion: The chronic administration of Purwoceng extract did not affect the liver function but
caused histological damages in the liver cells and affected the kidneys function.

Keywords: Biochemical; Chronic Toxicity; Extract; Histopathological Effects; Purwoceng Roots

Introduction

Indonesia is a country

where traditional useful for increasing spermatogenesis in testes, the

medicines, derived from plants, are commonly used.
Despite the development of modern drugs,
traditional medicines are still used by Indonesians
due to being inexpensive and perceived efficacy (1).
Purwoceng (Pimpinella pruatjan Molk.), a native
Indonesian plant, is one of the sources of endemic
traditional medicines still in use today. Purwoceng is
primarily found in the East, West and Central Java
areas, with a significant presence in Dieng highlands
(2). This plant is mainly known for its aphrodisiac,
diuretic, and tonic effects (3).

Pharmacological studies on Purwoceng root have
revealed that it has an androgenic effect, which is
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sperm count and motility, the LH levels, and
testosterone hormones. Also, it is known to reduce
the testicular malondialdehyde (MDA) levels and
Leydig cell apoptosis in rats subjected to sleep
deprivation stress (4). These effects are related to the
active compounds contained in Purwoceng roots,
such as alkaloids, tannins, flavonoids, triterpenoids,
steroids, glycosides, coumarins, euricomalactone,
and amarolinda (2).

Purwoceng roots may also have negative effects
due to the presence of xenobiotic compounds, such
as phenols and lipophilic compounds, like saponins,
alkaloids, tannins, and flavonoids. Similar to drugs,
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these compounds undergo biotransformation in the
liver, and the derivatives can be toxic to the body,
particularly to the liver (5). Hepatic damages can be
observed through histopathological changes in the
liver due to elevated levels of transaminase
enzymes, such as SGOT and SGPT (6).
Additionally, the sitosterol and stigmasterol found in
Purwoceng can raise blood urea and creatinine
levels, while the lipophilic alkaloids can irritate the
cell membranes in the kidneys (7). Administration of
tannins in doses exceeding 1500 mg/kg can damage
the kidneys’ tubules (8).

Since the above-mentioned ingredients are present
in Purwoceng, it is likely that this plant may also
have potential nephrotoxic effects. The safety of a
drug can be evaluated by conducting toxicity tests.
These tests determine the effects of toxic substances
at specific doses over a certain period of time on
target organs. In an earlier study, experimental
animals were used and the given dosages were
adjusted based on the guidelines of the Organization
for Economic Co-operation and Development (8). In
another study, an acute toxicity test was conducted
using doses of 5, 50, 300, and 2000 mg/kg to
determine the median lethal dose (LDS50). The
results of the latter study showed no significant
damages caused in the kidneys, liver, or
reproductive system, which allowed for the
conduction of a further sub-chronic toxicity test (9).

To evaluate the toxic effects of repeated
administration of herbal preparations over an
extended period of time and to detect any hazardous
effects that were not found in the acute toxicity test,
a sub-chronic toxicity test was conducted on the
Purwoceng root extract (9, 10). The results
demonstrated that both single and sub-chronic doses
of the ethanol extract did not significantly increase
SGOT and SGPT levels in white male rats.
However, the smallest dose of the extract caused an
increase in urea levels in white male rats at 42
mg/kg/day. However, a decline in the urea levels
was observed at 168 mg/kg/day, making it
impossible to determine a “no observed adverse
effect-level (NOAEL) (10). The sub-chronic
administration of the Purwoceng ethanol extract at
42 mg/kg/day caused liver damage, while kidney
damages were observed at a dose of 84 mg/kg/day.

Aim of the Study: Given the vital role of the liver
and kidneys in drug toxicity, and the results of the
acute and sub-chronic toxicity tests, it is necessary
to determine a dose that does not cause toxic effects
in chronic usage of drugs. For this purpose, this
study was planned to investigate the chronic toxicity
of Purwoceng extract on kidneys and liver functions
in rats after the administration at various chronic
doses.
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Materials and Methods

Study Design: This experimental study used a pre-
and post-test with a control group design to measure
serum SGOT, SGPT, urea, and creatinine levels, and
a post-test only with control group designed to
measure liver histopathological parameters. The
study was conducted between January and October
2021 at the Anatomy Laboratory, Faculty of
Medicine at the Jenderal Soedirman University,
Indonesia.

Subjects: White male Wistar rats were used with
the following criteria: male, body weight of
approximately 100-150 g, aged between 6-8 weeks,
and healthy with no anatomical or behavioral
abnormalities. Rats were excluded if they were sick
or died during the research or if their body weight
increased or decreased more than 20% during
acclimatization. A total of 32 rats were used based
on Federer’s formula and were completely
randomized into four groups: control group (A), and
groups receiving Purwoceng root ethanol extract at
doses of 21 (B), 42 (C), or 84 mg/kg/day (D). Rats
were provided with food and water ad libitum (10).

Preparation of Purwoceng Ethanol Extract: The
dried Purwoceng roots from the Dieng Highlands,
Wonosobo in Central Java, were authenticated at the
Taxonomy Laboratory, Faculty of Biology, Jenderal
Soedirman University (reference #:
094/HP.1.I/V/2021). The extracts were prepared at
the Biology Laboratory, Department of Pharmacy,
Faculty of Health Sciences, Jenderal Soedirman
University. The Purwoceng powder was prepared by
grinding it at 500 grams and sifting through a 60-
mesh sieve. The powder was then macerated in 2500
mL of 96% ethanol for 24 hours, with this process
repeated three times (10).

Extract Dosage Calculations: The dosage of the
Purwoceng extract for group B was 21 mg/body
weight/day. To calculate the dose for a 100g rat, the
ethanol extract formula was 100/1,000 = x/21, with
the x value being 2.1 mg. Therefore, rats weighing
100g were given 2.1 mg of the extract dissolved in 1
mL distilled water (2.1 mg/mL). For rats with
varying body weights, the dosage was adjusted as
follows: body weight of rats divided by 100 and
multiplied by 1 mL. Thus, rats weighing 150g were
given 1.5 mL of the solution. The dosage of the
extract for group C rats was 42 mg/kg/day. Each
100g rat was given 4.2 mg of the purwoceng extract
dissolved in 1 mL of distilled water (4.2 mg/mL).
For group D rats, the dosage was 84 mg/kg/day, so a
100g rat was given 8.4 mg of the extract dissolved
in 1 mL distilled water (8.4 mg/mL). The extract was
administered to rats orally once a day over 90
consecutive days (8).

Liver Tissue Preparations: The histological
preparations in this study were conducted at the
Pathology and Anatomy Departments of the Faculty
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of Medicine, Jenderal Soedirman University,
Indonesia. The process began by obtaining a liver
tissue biopsy samples and fixed by immersing them
in 10% buffered formalin solutions (1:20). The
tissue samples were then cut into 1 cm thick
sections, placed into an embedding cassette, and
processed, using the Shandon Citadel 2000®
automated tissue processor for fixation, multistage
dehydration, cleaning, and paraffin infiltration.
Next, the tissue samples on the insertion cassettes
were transferred to the base mold and filled with
liquid paraffin before being cooled and serially cut
into 4 pm thick sections, using a microtome. The
sections were then immersed in a floating bath at 40-
45°C for 1 minute, fixed onto an objective glass, and
dried in an oven at 60-70°C for 12 hours. The
samples were deparaffinized with xylene solution
for 10 minutes, three times, and then rehydrated with
100%, 96%, 90%, 80%, 70%, or 50% alcohol for 1
minute each. Finally, the samples were stained with
Hematoxylin and Eosin (H&E) stain (11).

Experimental Protocol: The animals were
acclimatized to the laboratory environment for
seven days before the study began. The treatments
involved daily administration of the Purwoceng
roots extract at a single dose for 90 consecutive days
orally at a predetermined dosage. During the
treatment period, the health and mortality of the
animals were monitored daily. Additionally, weekly
monitoring of the weight, and food/water intakes
were carried out. Blood samples were collected from
the animals at the beginning and end of the study to
evaluate the liver function parameters, such as
SGOT, and SGPT enzymes, and urea-creatinine
levels. Also, the histological features of the liver
tissue samples were carefully examined under
microscope.

Data Collections: The study data included
measurements of the blood SGOT and SGPT
enzymes, urea-creatinine levels, and histological
features of the liver, kidneys, and stomach. The UV-
Vis kinetic spectrophotometer method was used to
collect data on SGOT/SGPT levels, and the
absorbance values were determined, using factor
values to derive the SGOT and SGPT
concentrations. The urea levels were examined
using the urease-GLDH method at A340 nm, and
serum creatinine was examined using the Jaffe
method at 2492 nm, which was read on a
spectrophotometer (10). The extent of liver
histological damages was assessed using the
Scheuer score (11). This involved observing the
histological appearances of 20 hepatocytes in each
visual field. The scoring was based on the degree of
damages, where a score of 1 was given to normal
cells, 2 for cells with parenchymal degeneration, 3
for cells with hydropic degeneration, and 4 for
cellular necrosis. The scores were then added up to
a total score out of five (12).
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Data Analyses: The data normality was assessed
using the Shapiro-Wilk’s test (13), and the variation
was checked using the Levene test (14). Since the
data were found to be normally distributed and
homogeneous, the parametric repeated ANOVA
method was also applied. Additionally, a post-hoc
test with the least significant difference (LSD) was
conducted to determine the significance of the
differences among the treatment groups.

Results

SGOT & SGPT Levels: Table 1 presents the
SGOT levels for each study group pre- and post-
treatment. While group B showed a decrease in
SGOT levels post-treatment, the results of the
paired-test analysis were not significantly different
(P> 0.05). However, significant decreases in SGOT
levels were found in groups C and D following the
treatment (P < 0.05). Table 2 presents the mean
SGPT levels for each group pre- and post-
treatments, with a decrease in the mean SGPT levels
found for all groups. A statistically significant
difference was found between groups B and D (P <
0.05). Figure 1 shows the differences in the mean
pre- and post-treatment for SGOT and SGPT levels
among the groups, with K-independent tests and
post-hoc comparisons utilized to determine the
statistical significance.

Urea & Creatinine Levels: Table 3 presents the
results of the paired-test analysis for pre- and post-
treatment in urea levels, with a significant increase
in the mean urea levels observed in all groups (A-D)
(P<0.05). Table 4 represents the paired-test results
for pre- and post-treatment for creatinine levels,
revealing a significant difference in the creatinine
levels between groups A and C (P<0.05). Although
a decrease in the creatinine levels was also observed
in group B, it was not statistically significant
(P>0.05). The urea levels pre- and post-treatment
were normally distributed (P>0.05 on Shapiro-
Wilk’s test) and homogeneous (P>0.05 on Levene
test) across all of the study groups. Differences in
the mean pre- and post-treatment urea levels among
the groups were assessed using One-Way ANOVA,
followed by LSD post-hoc tests, as shown in Figure
2. The results indicated a significant difference
(P<0.05) between at least two groups, with
significant differences in urea levels observed
between groups A and B (P=0.034), B and D (P
=0.025), and C and D (P=0.037) (Figure 2).
However, pre- and post-treatment for creatinine
levels were not normally distributed in one of the
groups (P<0.05), and the data transformation was
unsuccessful. Therefore, a nonparametric Kruskal-
Wallis test was conducted, revealing significant
differences (P<0.05). Subsequently, the Mann-
Whitney U posthoc test demonstrated significant
differences (P<0.05) in creatinine levels between
group pairs: A-B (P=0.002), A-D (P=0.003), B-C
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(P=0.002), B-D (P=0.039), and C-D (P=0.002) substances are depicted in Figure 4. In this study,
(Figure 3). histological damages were observed in all treatment
Liver Histological Examinations: The liver groups.

histological damages as caused by xenobiotic

Table 1. Mean SGOT levels for the experimental animals.

Groups* n Min. Max. Mean Median A Mean £SD Paired Test Results
Group A 10.72 +£53.5 p =0.640
Before 7 123 288 169.28 151.64

After 7 120 287 180 170.76

Group B -10.87 + 44.6 p=0.573
Before 7 111 364 209.71 167

After 7 129 254 198.84 194.89

Group C -42.9+47.6 p=0.070*
Before 7 104 341 186.14 178

After 7 83 190 143.24 149.6

Group D -42.15+19.9 p =0.002*
Before 7 111 314 200.42 198

After 7 85 287 158.27 151.35

*Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract).

Table 2. Mean SGPT levels for the experimental animals.

Group* n Min. Max. Mean Median A Mean = SD Paired Test Results
Group A -0.73+15.8 p=0.913
Before 7 50 69 56.73 54.42

After 7 38 93 55.98 48.62

Group B -27.24+15.4 p =0.005*
Before 7 60 143 89 78.35

After 7 42 81 61.76 56.75

Group C -7.19+10.8 p=0.155
Before 7 47 77 62.94 57.43

After 7 36 91 55.75 55.10

Group D -9.34+£7.0 p=0.017*
Before 7 36 75 57.48 55.41

After 7 32 69 48.14 46.98

*Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract).

Table 3. Mean urea levels for the experimental animals.

Group* Min. Max. Median Mean A Mean + SD Paired Test Results
Group A (n=7) 35.86 +16.81 p=0.018
Before 6 55 9 21.57
After 42 69 62 57.43
Group B (n=7) 20.72 + 8.63 p=0.018
Before 9 34 13 19.71
After 20 57 43 40.43
Group C (n=7) 22 +14.45 p =0.007
Before 6 12 9 8.71
After 12 56 28 30.71
Group D (n=7) 36.86 +9.87 p =0.000
Before 11 20 14 14.43
After 33 72 52 51.29

*Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract).
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Table 4. Mean creatinine levels for the experimental animals.

Group® Min. Max. Median Mean A Mean = SD Paired Test Results
Group A (n=7) 0.65+0.27 p=0.001
Before 1 2.6 1.8 1.83
After 1.8 2.99 2.6 2.48
Group B (n=7) -0.08 £0.15 p=0.175
Before 1.8 241 2.2 2.15
After 1.79 241 2 2.06
Group C (n=7) 0.71 £ 0.36 p=0.018
Before 1.6 2 1.8 1.83
After 22 32 22 2.54
Group D (n=7) 0.17+0.24 p=0.115
Before 1.6 241 1.8 1.97
After 1.61 2.59 22 2.14

*Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +

84 mg/kg/day extract).

The process started with an inflammatory
response, followed by necrosis, loss of liver cells,
and their replacement with fibrous connective tissue,
leading to hepatic cirrhosis. The severity of liver
damages was evaluated using Scheuer’s score, as
shown in Table 5. The mean scores for portal,
lobular, and fibrosis changes were the lowest in
group A and highest in group D, with a proportional
increase observed with increasing the dosage. The
scores for the portal, lobular, and fibrotic changes
were further interpreted as the histological activity
index (HAI) in Figure 5. Analyses of the total liver
damage (HAI) showed statistically significant

differences between group pairs of A-C and A-D.
The chronic administration of Purwoceng extract at
21 mg/kg was considered safe since there was no
significant difference between group A (control) and
group B (21mg/kg). However, the extract at 42 and
84 mg/kg proved to be toxic, causing significant
histological damages in the liver compared to those
found for the control group. These results were
consistent with those reported by Arjadi, et al. in
2021, who identified the extract at 42 mg/kg as
being the minimally toxic dose, causing hepatic
damages by the sub-chronic administration of
Purwoceng root extract.

Table 5. Mean portal, lobular, and fibrotic activities for the liver based on Scheuer’s scoring system (11).

Group* (N=6)

Portal Activity (Mean * SD)

Lobular Activity (Mean £ SD)

Fibrosis (Mean + SD)

1.40+£0.79 0.63+0.43
1.70£0.68 0.77 £0.46
2.90+0.17 1.90+£0.63
2.93+£0.10 2.40+0.25

*Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +

SGOT-SGPT levels

A 0.77+0.54
B 1.00+0.55
C 1.97+0.19
D 2.40+0.44
84 mg/kg/day extract).
30
20
10.72
10

/L

-60 Note : A: Control group;

mSGOT mSGPT

0 ! T
212 _O ™ -10? . 7 197 934#
=0 27 24% 4
_ 42.9 42.15

B: 21 mg/kg/day dose + CMC 1%;
C: 42 mg/kg/day dose + CMC 1%j;
D: 84 mg/kg/day dose + CMC 1%

Figure 1. A Mean SGOT-SGPT enzyme levels for each animal group.

There was no significant difference in SGOT levels among the groups. There were significant differences in SGPT levels in group A-B
(*), B-C (1) and B-D (#).
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A Mean Experimental Animals' Urea Levels

giz ] 35.86+1681 36,86+9,871#
g | 20,72:+8,63*
= 30 - ¥ 22+14,45#
2
9 20 -
]
5 10 -
< 0 -
Group A Group B Group C Group D

Figure 2. A Mean urea levels of experimental animals before and after experiments.

Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract). There were significant differences between group A-B (*), B- D (}), and C- D (#).

A Mean Experimental Animals Creatinine Levels

1 -
T: 0.8 - 0,6 :IZO,27* 0, 1:|:0,36#
%)
;E 0.6 -
:E Eﬂ 0‘4 - - 0,17:|:0,2...
3 1
Bt
O 0 -
- 02 - Group A Group B Group C Group D

Figure 3. Mean creatinine levels for the animals before and after experiments.

Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract). There were significant differences between group A-B, A-D (*), group B-D (), and group C-D (#).

/ S | <2 Lol
Figure 4. Microscopic liver histological appearances in white male rats.

(A) shows portal () and lobular () inflammation in group A; (B) shows mild piecemeal necrosis (=) in Group B; (C) shows severe
piecemeal necrosis (=) with multifocal lobular necrosis (=) in Group C; (D) shows septal fibrosis (=) with bridging lobular necrosis (=)
in group D (at a 200-times magnification level with a scale of 10 um).
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Histological Activity Index Total Score

10.00
8.00
6.00

4.00

2.57T1.12

Group A

2.00

Mean Scheuer Score

0.00

3.47T0.97

Group B

7.6 40.28
6.77T0.73

Group C Group D

Animal Groups

Figure 5. Mean histological activity index scores.

Group A (control); Group B (CMC 1% + 21 mg/kg/day extract), Group C (CMC 1% + 42 mg/kg/day extract) and Group D (CMC 1% +
84 mg/kg/day extract). Group C and group D were significantly different from group A and group B. (p<0.05; Post-hoc LSD).

Discussion

Based on the standard reference values, SGOT
levels in this study increased only in group A. The
mean SGOT level was 10.72 + 53.5 IU/L, while the
mean SGPT level was -0.73 + 15.8 IU/L.
Conversely, the treatment groups B, C, and D
showed a decline in SGOT levels after being treated
with the extract for 90 days. Further, the SGPT
levels decreased in all treatment groups (B, C & D)
compared to the reference value for group A
(controls). Notably, groups B and D exhibited
differences in SGPT levels. The results indicated
that treatment groups B, C, and D experienced a
decrease in SGOT levels after receiving the extract
for 90 days.

The study results revealed a dose-dependent
response for the extract, where the strength of
hepatotoxic function was higher at lower doses,
whereas the strength of hepatoprotective function
was greater at higher doses. Pharmacodynamic
changes occur in drugs with changes in dosage, as
evident by non-linear dose and response
relationships reported by several previous herbal
drug studies (15, 16). Decreases in the means blood
concentrations of SGOT and SGPT levels can also
occur if hepatocyte damages accompany changes in
the production capacity or progressive liver
damages, such as necrosis and fibrosis (17).
Extensive liver damages can reduce the levels of
these enzymes, without increases in SGPT and
SGOT enzymes. This may occur due to damages to
hepatocytes that are increasingly widespread,
reducing the production of SGPT and SGOT
enzymes (18).

The study results indicated that Purwoceng root
extract contains toxic compounds, and alkaloids and
flavonoids are the most abundant in it. Alkaloids,
especially berberine derivatives, have nephrotoxic
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effects and induce cell apoptosis, leading to an
inability to maintain normal cellular function (19).
Conversely, flavonoids inhibit prostaglandins
synthesis, which have protective effects on the
kidney, by modulating vascular tone while
maintaining kidney homeostasis, leading to reduced
kidney functions (20). In a previous sub-chronic
study on Purwoceng extract for 28 days, significant
increases in the blood urea and creatinine levels
were reported in Wistar rats, proving that these
levels can increase after the extract administration at
certain doses (10).

In the current study, the highest elevation of mean
urea levels was observed in group D, in which the
animals received the highest dosage of the extract
(84 mg/kg/day). It is important to note that feeding
experimental animals can also affect the results, as
protein elements in the animal feeds can impact the
distribution of blood amino acids and plasma urea
levels. In this study, the protein content in the animal
feeds was 15%, whereas the ideal feed for rats
should be at least 12% in proteins (21).

In the control group, it is possible that the
increased urea-creatinine levels were due to the
chronic stresses, which raise the sympathetic
impulses that cause constriction of the afferent
arterioles, decrease glomerular blood flow, and
reduce the glomerular filtration rate (GFR) (22). The
stressors might have been caused by collecting
blood samples from sinus orbitalis and the probe
treatment that was done every day (10). The urea
levels increased in the groups given the extract at 21
and 42 mg/kg/day but lower than that of the control
group, presumably due to the damages to the liver.
Hepatic damages may cause decreased urea
synthesis. Also, metabolic waste substances, such as
urea may not be easily excreted due to kidney
damages, thus, raising the blood urea levels (8).
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The administration of Purwoceng extract had
mixed effects on the urea and creatinine levels.
While the creatinine levels declined, this reduction
was not statistically significant for the urea level,
which may have been influenced by the
inflammatory reaction in the liver. This organ plays
a major role in producing creatinine, so when liver
function falls, the creatinine production also
declines (10). In the group given the extract at 42
mg/kg/day, there was a significant increase in the
creatinine levels, while at a dose of 84 mg/kg/day,
the increase in creatinine levels was not as
significant. These results suggest that the
Purwoceng extract at higher doses may have more
toxic effects on organs such as the liver and kidneys.

Based on our results, the chronic administration of
the extract at 21 mg/kg was found to be safe, as there
was no significant difference between group A
(control) and group B in terms of liver and kidney
damages. However, the administration of the extract
at 42 and 84 mg/kg was found to be toxic, causing
significant hepatic and renal damages compared to
those of the controls. These results are consistent
with those reported by previous studies [10, 11] that
found that the extract at 42 mg/kg to be the
minimally toxic to cause liver damages after the sub-
chronic administration.

Considering our findings, liver damages that
started at 42 mg/kg of the extract is likely influenced
by several factors, such as the type of chemical
compound, dosage, and chronic exposure. In the
case of Purwoceng extract, the responsible
chemicals that cause organ damages are likely to the
alkaloids, flavonoids, and tannins (23). Flavonoids
increase reactive oxygen species (ROS), which
interact with cell membrane lipids to induce
peroxidation and cause oxidative stress and
inflammation in the liver (24). Flavonoids directly
inhibit the activity of the CYP450 enzyme, which is
responsible for the metabolic barriers and
elimination of various compounds, resulting in the
accumulation of xenobiotic substances and damages
to liver cells (25). Conversely, Alkaloids reduce the
antioxidant capacity of the liver by decreasing the
glutathione synthesis (GSH) (26). Tannins cause
endoplasmic reticulum degranulation, inhibit
protein and RNA synthesis, release of RNA from the
nucleoli and polysomes disaggregation in liver cells
(27).

Based on the histological damage assessment,
group A (control) and group B (21 mg/kg) showed
minimal organ damages, and there was no
significant difference between the two groups. This
may be due to the hepatoprotective and antioxidant
effects of flavonoid compounds present in the
extract at the given dosage (28). At certain doses, the
antioxidant compounds in the extract may improve
the hepatic defense mechanism, thus counteracting
hydroxyl and hydrogen peroxide free radicals via
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metabolizing lipid peroxides and preventing the
lipid peroxidases accumulation (29). For instance, a
dose of 100 mg/kg of flavonoids has been shown to
reduce the biomarker enzymes of liver damages,
such as SGOT, SGPT, and MDA, while increasing
antioxidant activity in the liver by glutathione,
superoxide dismutase, and catalase (30).

There was no statistically significant difference in
liver damages between groups C and D, indicating
that the chronic administration of Purwoceng extract
at 42 or 84 mg/kg had similar effects, resulting in
extensive liver damages. This may be explained by
the toxicological principle of dose-response, i.e.,
small doses of xenobiotics do not cause toxic effects
in experimental animals, but once the dosage
reaches the maximal toxic threshold, a sigmoid
dose-response curve is resulted. The curve changes
imply that the toxic response caused by the
administration of xenobiotics exceeding the
threshold will be similar to the toxic response given
at that threshold dosage (8). The chronic
administration of high and repeated dosages of the
ethanol extract can lead to irreversible hepatic
damages, such as necrosis and fibrosis, making the
liver cells lose their functions in synthesizing SGOT
and SGPT enzymes, leading to a decrease in the
enzymes’ levels.

Conclusions

The chronic administration of Purwoceng root
extract at various doses for 90 days did not
significantly increase SGOT and SGPT levels in
white male rats. However, the blood urea levels
increased starting at 21 mg/kg/day of the extract,
while the creatinine levels increased at 84
mg/kg/day. Further, liver microanatomy was
damaged at 42 mg/kg/day. The minimal toxic dosage
for the chronic administration of Purwoceng root
extract was 21 mg/kg/day. It was difficult to
determine the safe chronic dose of the extract
because even the control group experienced an
increase in SGOT, SGPT, urea, and creatinine levels,
although a dosage of 21 mg/kg did not cause any
damages to the liver, based on results from the
histological examinations.
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