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Dillenia ochreata were used traditionally to treat wounds and scabies. D. ochreata leaves have
also been reported to have antibacterial, anti-inflammatory, and analgesic activities. This study
aimed to determine the subchronic toxicity of an ethanol extract of D. ochreata leaves in Wistar
rats. Tests were performed 28 days after administration of the extract. This study used 50 rats
(25 males and 25 Females), each consisting of five groups: one control group (I) and four
treatment groups (I1-V) with doses of 100, 200, 400 and 800 mg/kg body weight (BW).
Haematological parameters, biochemistry and histopathology of the liver, kidneys and heart
were evaluated. The results showed that the treatment groups' haematological levels and blood
biochemical levels were still within normal, except for group V, which showed a significant
difference (p <0.05) from the group I. The organ histopathology results in group V showed liver
and kidney damage with fat degeneration and moderate necrosis in both male and female rats.
Administration of the ethanol extract of D. ochreata leaves up to a dose of group IV showed no
toxic symptoms, but toxic effects were shown at a dose of group V. The dose of 800 mg/kg BW
(group V) of the ethanol extract of D. ochreata was found unsafe for use.
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Introduction

Indonesia is rich in various traditional medicinal plants and
has opportunities for development in the pharmaceutical industry.! The
use of plants in traditional medicine requires scientific evidence
regarding the efficacy, quality standards, and safety of these plants so
that traditional medicines are used in accordance with established
quality and safety standards. Drug safety is an important factor to
consider in developing herbal medicines and is required for preclinical
trials. Traditional medicine safety evaluation approaches can be
performed using toxicity tests.® Toxicity tests on animals are useful for
observing biochemical, physiological and pathological reactions that
may occur before use by humans.

The leaves of D. ochreata are used in Indonesia, especially in Musi
Banyuasin, South Sumatra, as a medicine for scabies and wounds.*
The Dilleniaceae family is usually known as Sempur or Simpur .°
Muharni et al® reported that D. ochreata leaves showed antibacterial
activity and healing properties for burns and incision wounds.” D.
ocheata leaves have been reported to contain sentulic acid and 3j-
glucopyranosyl-lup-20(29)-en-28-oat, which are active antibacterial
agents against E. coli and S. aureus bacteria. Sentulic acid has been
reported to have cytotoxic effects on human promyelocytic leukaemia
HL-60 cells.® Further analysis of the D. ochreata leaf extract must be
performed by testing its toxicity.

In this study, a subchronic toxicity test was performed to determine
the dose that did not cause toxic effects. This research was conducted
by observing the safety of organs evaluated through blood
biochemistry haematological and histopathological examinations of
the organs.
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Materials and Methods

Plant collection

D. ochreata leaves (2 kg) were collected from Musi Banyuasin, South
Sumatra (-3°34'1.434'N 104°77'18.19°E), Indonesia, in April 2021
and identified at the Indonesian Institute of Sciences, Cibinong,
Indonesia as  Dillenia ochreata (Miqg.), registered B-
82/1V/D1.01/i/2021. The leaves (2 kg) were dried and ground into
powder (1.2 kg).

Extraction

D. ochreata leaves powder (1.2 kg) was extracted by maceration
method using 96% ethanol (6 L) for 3x24 h and then filtered.
Maceration was performed in triplicate. The pooled macerate was
concentrated, and the crude extract was obtained from 160.25 g (8.02
% of fresh leaves).

Animals

The animals used were Wistar rats, aged 2-3 months and weighing
150-250 g 25 male and 25 female). The experimental protocol was
approved by the Ethics Committee of Ahmad Dahlan University
(N0.022210065.)

Subchronic toxicity test

The rats were acclimatised for seven days and then were divided into
five groups of male rats and five groups of female rats, with five rats
per group. Group |, as a control, Groups -V were treated with
ethanol extract of 100, 200, 400 and 800 mg/kg body weight (BW).
The treatment was administered orally, and each rat was given 2 ml of
the extract for 28 days.® Toxicity symptoms were observed through
gait changes, salivation, diarrhoea, seizures, tremors and death.
Observations were made every day for 28 days, and weighing was
performed every week. On day 29, haematological and biochemical
analyses of blood and histopathology of the organs were
performed.'**

Haematology and blood biochemistry analysis

Haematological blood analysis included haemoglobin, erythrocyte,
leukocyte and haematocrit values, and blood biochemistry, including
SGOT, SGPT, creatinine and urea values.”? Blood was collected
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through the retroorbital plexus in the rat eye (2 mL) and then placed in
a vacutainer tube EDTA-2K (Ethylenediaminetetraacetic Acid, 2 K)
and the other with heparin.  Blood was examined using a
haematoanalyser for clinical chemistry analysis using the Swelab
Coulter blood cell counter.”*** The heparin tubes were centrifuged (5
min, 4000 rpm), and the serum was used for biochemistry analysis.
The haematological parameters were measured using an o Swelab
Coulter blood cell counter.* Serum parameters were determined using
biochemical kits: SGOT, SSGP, Urea and Creatinine. Determination
of SGOT and SGPT levels was carried out by kinetic enzymatic
methods based on the IFCC ((International Federation of Clinical
Chemistry) method and creatinine levels using the Jaffe creatinine
method.*

Macroscopic observation and histopathology of organs

The macroscopic observation of the organs (liver, kidneys and heart)
included organ colour, shape, surface and weight. Organ weight was
compared with body weight to obtain the relative organ weights
(ROWs). Each organ was subjected to histopathological
examination.'®

Histopathological examination

The experimental animals were executed, and surgery was performed
to remove the vital organs (liver, kidneys, and heart). The organs were
fixed using a solution of 10% formalin (in buffer). Thin organ tissues
(5 pm) were prepared and stained with hematoxylin and eosin.
Observing the histopathological image using light microscopy, 100
times magnification was first used and then 400 times."

Data analysis

Data were analysed using SPSS® 25.0 with normality test analysis,
then the data were analysed with homogeneity tests, one-way ANOVA
parametric tests, and post hoc LSD (Least Significant Difference)
analysis.

Results and Discussion

During treatment, the body weights of the rats were measured (Table
1). The body weights in both the normal and treatment dose groups
slightly increased, except for the 800 mg/kg group. The weight change
indicates side effects from chemicals or drugs and is significant if a
weight loss is more than 10%.'® The weight loss may be caused by
sensitivity to treatment. The weight loss percentage in the 800 mg/kg
BW group did not exceed 10% of the initial body weight. There was
no significant difference (p >0.05) in body weight before and after
treatment in all groups.

Toxicity symptoms were observed in the test animals every day after
four hours of treatment (Table 2). The parameters of toxicity
symptoms observed consisted of changes in behaviour, such as
seizures, diarrhoea, tremors, salivation, walking backwards and
death.’® The toxicity symptom observations showed that no toxic
symptoms appeared up to a dose of group 1V. At a dose of group V,
there were symptoms of toxicity in the form of diarrhoea in two male
rats and one female rat. On the 17th day, one male rat died.
Haematology evaluation

The haematological parameters included haemoglobin, erythrocytes,
leukocytes and haematocrit.’® The normal range for haemoglobin
levels in rats aged 2—4 months in male rats is 10.4-165.5 g/dL and 8.6
-15.3 g/dL in Female rats.”> As shown in Table 3, the haemoglobin
levels of all rats were within the normal range with no significant
difference (p >0.05). The administration of the extract did not affect
haemoglobin levels in either male or female rats, indicating
homeostatic processes under normal conditions. Erythrocyte levels in
rats normally range from 7-11x10° pL and leukocyte is 2-10x10°
uL.? Erythrocyte levels the treatment group no significant difference
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(p >0.05) with the control groups. This indicates that the ethanol
extract of D. ochreata leaves did not affect polycythaemia in the test
animals.” All treatment groups showed normal leukocyte values,
except for the female group, 800 mg/kg BW, with leukocyte values
above the normal range (Table 3). Analysis of leukocyte levels in
female rats at a dose of 800 mg/ kg BW significantly differed (
p<0.05) from the control group. Leukocytes function in the body's
defence system against antigens.® The normal blood for rat
haematocrit levels is 37.6-51.0%.% The average values of the
haematocrit levels for all rats were within the normal range, with no
significant difference (p >0.05). There was a marked increase in
female rats in the group V, but the levels remained within the normal
range.

Blood Biochemical Levels

The analysis of blood biochemical levels (Table 4) included
parameters such as SGOT, SGPT, creatinine and urea. Liver function
was observed by examining SGOT and SGPT. Meanwhile, the
function of the kidney is urea and creatinine serum parameters.?
Normal SGOT levels in male rats are 74-143 and 65-203 U/L in
female rats, SGPT levels in male rats are 18-45 and 16-48 U/L in
female rats, urea levels in male rats are 12.3-24.6 and 13.2-27.1
mg/dL in female rats and creatinine levels in male rats are 0.2-0.5
mg/dL and 0.2-0.6 mg/dL in female rats.?

SGOT levels in all rats were within the normal, except for the group
IV and V which exceeded the normal range but no significant
difference (p >0.05) for group IV (Table 3). This indicated that the
ethanol extract of D. ochreata had an effect at a dose of the V group.
Increased SGOT levels are associated with toxic effects on cellular
organs, such as disturbances in liver function.”” Different hormone
levels caused differences in SGOT levels obtained between male and
female rats.

SGPT is more specific to liver function. Statistical analysis showed
that SGPT levels were significantly different between the control
group and the V group. Increased SGPT levels result in decreased liver
activity.”® When liver damage occurs, hepatocyte cells are more
permeable, so the SGOT and SGPT enzymes leak into the blood
vessels and cause their levels to increase.?’ Creatinine and urea levels
are the primary indicators of kidney function,”®. There was no
significant difference in creatinine levels between the control and all
treatment groups. This shows that the ethanol extract of D. ochreata
did not affect creatinine levels.

Table 4 shows that the average values of urea levels were within the
normal range for both the control and treatment groups, but the 1V and
V dose groups had levels above the normal. Based on the analysis of
just female rats in the V group, there was a significant difference (p
<0.05) with the control group. Increased urea levels indicate
hypovolemia or a lack of kidney fluid volume. Urea and creatinine
levels are often used to determine the state of the kidneys.*

The normal relative organ weight (organ index) of a rat's liver is 2.3—
3.1% of body weight, a rat's heart is 0.26-0.58%, and the kidney is
0.4-0.9%.%% Table 5 shows the relative organ liver, kidney and
hearts of rats. Organ macroscopy showed no differences in colour or
morphology with the control, except for the dose in the V group. The
relative liver and heart weights of all rats were within the normal
range, except for the liver weight of female rats at a dose in the V
group, which exceeded the normal range. The relative weights of the
kidneys of female rats at a treatment dose 1V also exceeded the normal
range. Exposure to toxic compounds in the kidneys can cause changes
in their weight.* The liver, kidney and heart organ weights showed no
significant differences with the control group. The increase or decrease
in the relative weights of these organs was within the normal range.
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Table 1: Effect of extract on Body weight increase of the rats

Groups Gender Body weight increase/week Body weight decrease/week
(%) (%)
| ( Control) Male 4.84 +2.30 -
Female 3.65+1.96 -
11 ( Dose 100 mg/kg BW) Male 4.81 +1.95 -
Female 285+1.04 -
111 ( Dose 200 mg/kg BW) Male 297+1,15 -
Female 3.96 +4.52 -
1V( Dose 400 mg/kg BW) Male 4.54 +3.34 -
Female 468+7.31 -
V ( Dose 800 mg/kg BW) Male - 2.49 £ 1.33
Female - 1.17+£1.83
Table 2: The toxic symptoms after extract administration
Group Gender Rats Symptom
1 2 3 4 5 6
| Male 5 - - - - - -
Female 5 - - - - - -
It Male 5 - - - - - -
Female 5 - - - - - -
1] Male 5 - - - - - -
Female 5 - - - - - -
v Male 5 - - - - - -
Female 5 - - - - - -
\% Male 5 - - - ++ - +
Female 5 - - - + - -
1. Seizures 2. Tremors 3. Salivate 4. Diarrhoea 5. walk backwards 6. Dead
(-) no symptoms (+) showed symtoms
Table 3: Effect of extract on the haematological parameters of rats
Parameters Group Gender
Male Female
Hemoglobin (g/dl) | 14.60 £ 2.04 11.83+4.30
1 14.20 + 1.59 1557 +1.24
Il 12.97 £ 2.50 14.30 + 0.60
v 13.27 £2.97 1253+341
\Y 13.90 £ 0.46 13.13+2.25
Erythrocyte (10%mm®) I 9.23 +0.47 7.20 +2.85
1 8.43 £0.90 8.03+1.47
11 7.53+0.98 8.13+0.55
v 7.62+1.81 7.05+1.30
\Y% 8.57 £ 0.25 8.88 £ 0.75
Leukocyte (10%/mm?) I 4.10 +0.50 1.87 +1.23
1 4.56 £ 0.94 3.14+1.16
Il 5.11+£0.75 5.95+4.55
v 4.48 +4.81 9.57 +5.00
\Y% 8.41 +6.07 13.39 £7.13°
Hematocrit (%) | 49.33+4.04 39.00 +14.42
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46.67 £5.13 44.00 +£7.00
42.00 +£7.00 47.67+£3.21
43.00 +10.15 4233 +8.14
45.00£3.61 50.00 +3.61

Data are expressed as mean * SD (n=3), * significant difference compared to the control group (p<0.05) at the Post Hoc LSD test.

Organ Histopathology

Histopathological examination of vital organs was undertaken (Figure
1). The liver, kidneys and heart histopathology of rats in the control
group and at doses until 400 mg/kg BW were normal, while those in
the V group showed moderately severe damage. Organ macroscopy
showed no differences in colour or morphology with the control,
except for the V group. Kidneys also showed colour differences in
male rats treated with a dose of V. Observations of the liver structure
in rats at a dose of 1V showed white lumps (nodules) on the surface of
the liver in several lobes.**® Changes in the macro anatomical
structure at a dose of IV were thought to be due to the influence of
compounds contained in the extract of D. ochreata leaves. This is in
line with the values obtained for blood biochemical parameters, which
had a high value at a dose of the V group.

Histopathological organs in the V groups in the liver (Figure 1)
showed moderate fat degeneration and necrosis. Fatty degeneration is
characterised by the formation of round, clear vacuoles in liver tissue.
The degeneration was in the moderate category, and the livers were
considered to be functioning normally because this degeneration is
reversible.® The data for blood haematology, blood biochemistry,
clinical symptoms and macroscopic observations showed that the
treatment groups of up to IV did not experience liver tissue damage.
Moderate damage to the liver tissue in the V groups was thought to be
caused by the administration of the extract, which can inhibit the
Na'/K" ATPase enzyme.®® The large of tannins in the extract may
cause liver and kidney damage.*” *

The V group's histopathological analysis of the kidneys (Figure 1)
dose showed moderately severe damage. This is thought to be due to
the constituents in the extract increasing the permeability of the lipid
bilayer of red blood cells, which can cause haemolysis of these cells.*®
Histopathological examination of the heart (Figure 1) in the V
treatment group showed changes in cardiac histopathology, especially
in the female rat group. This was thought to have been triggered by the
treatment, which was too high and caused a toxic effect. It could also
be caused by an excessive immune response, resulting in
histopathological changes in inflammation and necrosis. Another
factor differentiating the damage between male and female rats was

hormones. Female rats have the hormone oestrogen, which is a driving

factor for the onset of an autoimmune reaction or hyperthyroidism.*

Dilatation 400x:

Dilatation 400x

Hydropic degeneration

Edema == Inflammation == Necrosis

= Fat degeneration

Figure 1: Histopathology of liver of male rat (a) and
female rat (b), kidney of male rat (c) and female rat (d)
and heart of male (e) and female (f) at dose 800 mg/kg

BW.

Table 4: Effect of extract on the biochemical parameters of rats

Parameter Group Gender
Male Female
SGOT (U/L) | 133.96 £ 8.52 163.75+£10.94
1 133.16 £11.20 165.81 + 7.54
11 132.35 £ 17.02 181.74 £ 14.20
v 145.35 £ 15.25 220.53 + 16.69
\% 166.34 + 13.92° 239.92 + 12.06°
SGPT (U/L) | 29.31 £ 11.02 41.64 £9.40
1 37.98 £3.30 46.84 +£17.86
11 42.04 +8.44 48.71 + 16.02
v 42.77 £ 3.65 50.10 £ 10.01
\Y 54.57 +7.85° 78.43 £5.01°
Creatinine (mg/dL) | 0.42 £0.03 0.41+£0.06
1 0.38 £0.04 0.49 £0.05
11 0.43 £0.07 0.45 £ 0.06

© 2023 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

5247



Trop J Nat Prod Res, November 2023; 7(11):5244-5249

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Urea (mg/dL) |

0.46 +0.05
0.39+0.04
19.28 +3.20
23.25+4.28
25.89+19.44
2798 +4.78
30.54 +11.95

0.39+0.04
0.46 +0.07
21.68 +5.96
21.77 + 8.69
22.38+3.42
30.36 +12.40
36.78 + 6.69°

Data are expressed as mean * SD (n=3), ® significant difference compared to the control group (p<0.05) at the Post Hoc LSD test.

Table 5: Effect of extract on the relative organ weight of rats.

Sex Group Relative organ weight (%)
Liver Kidneys Heart
Male | 3.20+£0.20 0.79 £ 0.05 0.41 £0.06
I 3.02+0.26 0.74 £0.04 0.41 £0.02
i 2.83+0.25 0.70 £ 0.08 0.36 £0.02
v 3.07+0.31 0.71 £0.09 0.43 £ 0.04
\Y 3.17+0.74 0.66 £ 0.14 0.45 £0.07
Female | 3.60 £0.17 0.78 £0.13 0.37 £0.06
I 3.08 £0.52 0.89 +£0.45 0.47 £0.03
i 3.46 £0.73 0.82 £0.10 0.48 £0.10
v 3.76 £0.72 0.81£0.19 0.44 £0.17
\Y 4.00 +0.50 1.06+£0.14 0.48 £0.03
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