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Over the past decade, plant derived herbal medicines have become a worldwide concern. This
study explored the anti-oxidant, cytotoxic and hepatoprotective potential of the fruit of Bridelia
tomentosa. The ethanolic extract of Bridelia tomentosa fruits was evaluated for in-vitro
antioxidant, cytotoxic and hepato-protective properties in Sprague-Dawley male rats. Total
phenol, flavonoid and antioxidant capacity of the plant extract were extimated as 99.04145 +
1.195mg/g GAE, 126.5046 + 3.095mg/g QE and 372.094 + 3.148 mg/g AAE. The extract
showed good inhibitory potential of DPPH free radical (ICs = 30.579 + 1.895 pg/ml) and
exhibited poor cytotoxic potential (LCso = 537.693 + 70.099 pg/ml). The fruit extract of Bridelia
tomentosa was found safe at 6000mg/kg BW dose in rats. Bridelia tomentosa fruit extract was
administered at two different doses (250mg/kg-body weight and 500mg/kg-body weight) in
Sprague-Dawley male rats and improved all the hepatic parameters in paracetamol induced
hepatic injury and highest effect was observed at 500mg/kg BW dose. At 500mg/kg BW dose,
the fruit extract, reduced the ALT, AST and ALP level to 38.250 + 1.652, 25.500 + 2.754 and
139.250 £ 10.515 p/L (p< 0.05) respectively. The fruit extract also moderately decreased total
bilirubin level. The fruit extract was able to reverse the effect of hepatic damage caused by
paracetamol significantly as evidenced from histopathological examination. Fruits of Bridelia
tomentosa could be a good source of newer antioxidant and hepato-protective agents and

isolation of potent bioactive compounds are highly suggested.
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Introduction

Plants have always abided an inherent part of human

civilization throughout the history and human beings have always
pursued for remedy into plants for various ailments. Traditional or
indigenous medicine treat aliments differently from modern medicine,
based on credence and experiences.” Medicinal plants are widely
available and acceptable to a diverse range of ethnic groups. They
propound a convenient and economical health care regime for
indigenous rural populations. Therapeutic effects of most plant are
because of their secondary metabolities.? Plants contain
phytochemicals due to their metabolic process, have potential to use
against diseases, which are basically served as therapeutic agent as
well as important raw materials for pharmaceutical usage.’
There are approximately 6500 plant species in Bangladesh, of which
over 500 have the potential to be therapeutic. Of these, 250 species are
regularly used to make medicines for medical use.®. Bridelia
tomentosa blume is common in Bangladesh.’. Reports on the
ethnopharmacological investigations of this plant is limited. Bark has
an astringent property, leaves are used to treat traumatic injuries, and
roots are used to treat influenza and neurasthenia.®
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Bridelia stipularis (L) Blume bark decoction is used to treat cough,
fever, and asthma; leaves are also used to treat jaundice.” The purpose
of this study was to investigate the cytotoxic, hepatoprotective, and
antioxidant properties of Bridelia tomentosa fruits.

Methods

Plant Part Collection and Extraction

First, Bridelia tomentosa was found in Gazipur district (Latitude:
23.9980797, Longitude: 90.4229848) of Bangladesh. A taxonomist
from Botany Department of Jahangirnagar University, Savar, Dhaka,
Bangladesh then confirmed the plant (DACB No. 38733). On October
22, 2021, the fruits were collected. Then they were cleaned using
water, dried and grounded into powder. 500g of powdered fruit were
extracted using a soxhlet extraction at 65°C using 1000 ml of ethanol
in succession. When the Soxhlet device began to pull off colorless
liquid in cycles, the extraction was deemed to be finished. Following
cotton filtration, the extract was dried at 40+2°C to provide a gummy
crude extract. In percentage, the extract yield was 17.16%.2

Phytochemical Screening
Various phytoconstituents were detected by following standard
procedures.’

Determination of Total Phenolics Content

FCR method was used to calculate the total phenolic content of plant
extract. Test tubes were filled with 1.0 mL of plant extract or a
standard solution at varying concentrations. Next, 5 mL of FCR
(diluted ten times) and 4 mL of Na,COj3 solution were added. To finish
the reaction, the test tubes were incubated at 20° C for 30 minutes for
the standard and 1 hour for the extract. A spectrophotometer was used

5453

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


https://www.tjnpr.org/
mailto:nazmul_0155@yahoo.com
https://creativecommons.org/licenses/by/4.0/

Trop J Nat Prod Res, December 2023; 7(12):5453-5459

to measure the absorbances of the solutions at 765 nm in comparison
to a blank.”® Plant ethanol extract's total phenolic content was
represented in mg/g gallic acid equivalents (GAE).

Determination of Flavonoid Content

To measure the flavonoid content, the AICI; colorimetric method was
employed.™ Sample volume of 1 mL was combined with 3 mL EtOH,
0.2 mL 10% AICI3, 0.2 mL 1 M CH3COOK, and 5.6 mL distilled
water. The mixture was then incubated for 30 minutes at room
temperature. Using a UV/Visible spectrophotometer, the reaction
mixture's absorbances were measured at 415 nm. The amount of
flavonoids present was stated as milligrams per gram of quercetin
equivalent.

Total Antioxidant Capacity

The reduction of Mo (VI) to Mo (V) by the antioxidant component and
the development of the phosphate/Mo (V) complex at lower pH served
as the foundation of antioxidant capacity estimation. Three milliliters
of the reagent solution (0.6 M H3SO4, 28 mM NasPO,4, and 4 mM
ammonium molybdate) were combined with the extract or standard
(0.3 mL). The solution's absorbance was measured at 695 nm in
comparison to a blank, and the total antioxidant capacity was
calculated using a regression equation created by plotting ascorbic
acid content against optical density.*?

DPPH Free Radical Scavenging Assay

Free radicals like DPPH accept electrons from other substances and
cause oxidation of other substances. Antioxidants, on the other hand,
donate electrons to other substances and neutralize DPPH by
becoming oxidized themselves. Test tubes were filled with 1 ml of
either plant extract or standard (ascorbic acid) in varying diluted
concentration solutions. A fresh 2 ml of 0.004% DPPH solution was
then added to each test tube. After 30 minutes of room temperature
incubation, the mixture's absorbance at 517 nm was measured using a
UV-VIS spectrophotometer.® The extract's and the standard's free
radical scavenging activity was assessed as a percentage of inhibition,
and the 1Cso was calculated appropriately.

Reducing Power Capacity Assessment

A compound's ability to reduce can be a useful measure of its possible
antioxidant activity. 2.5 ml of 1% KsFe(CN)s solution was added to
each test tube, after that 2.0 ml of plant extract or a standard solution
of various concentrations was added in each test tube. Following a 10-
minute 50°C incubation period, 2.5 ml of a 10% trichloroacetic acid
solution was added to each test tube, and the resulting mixtures were
centrifuged for 10 minutes at 3000 rpm. After removing 2.5 ml of the
supernatant solution from each mixture and combining it with 2.5 ml
of distilled water and 0.5 ml of 0.1% ferric chloride (FeCls). After that,
a spectrophotometer was used to measure the absorbances of the
solutions at 700 nm.*®

Nitric Oxide Scavenging Capacity Assay

Test tubes containing 4.0 ml of plant extract or standard solutions at
varying concentrations were filled with 1.0 ml of sodium nitroprusside
(5 mM) solution. To finish the reaction, the test tubes were incubated
at 30°C for two hours. A spectrophotometer was used to measure the
absorbances of the solutions at 550 nm after 2.0 ml of the solution was
taken out of the mixture and mixed with 1.2 ml of Griess reagent. The
ICso value of the plant extract was ascertained after the percentage (%)
inhibition activity was computed.™

Cytotoxic Activity: Brine Shrimp Lethality Bioassay

The cytotoxicity of the plant extracts was assessed using the method
described by Akanda and Hasan.® Sample solutions were made by
dissolving the test materials in a precalculated quantity of dimethyl
sulfoxide. Ten nauplii were placed in vials with five milliliters of
artificial seawater. Samples with varying concentrations were
introduced. After a day, the survivors were counted. Using Microsoft
Excel, the percentage of dead shrimps was plotted against the sample
concentration's logarithm to determine the test samples' median lethal
concentration (LCs) after 24 hours.
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Hepato-protective Effect

Male Sprague-Dawley rats, weighing 150-175 grams and aged 16-24
weeks, were kept in a room with a temperature of 25 + 2 °C and 12-
hour light/dark cycles. They were also given regular food and water.
The ARRIVE guidelines (Animal Research: Reporting of In-vivo
Experiments) were followed in this study. Following a week of
acclimation, 25 rats in total were split into 5 groups, each with 5 rats,
at random. The groups were as follows:

Group-1 (Normal Control) — Animals received water and normal diet
for 10 days.

Group-2 (Negative Control) — Animals received paracetamol alone at
a dose of 700 mg/kg BW for 10 days

Group-3 (Positive Control-Silymarin) - Animals received Silymarin
100 mg/kg BW with paracetamol 700 mg/kg BW for 10 days with
normal diet.

Group-4 (BTF 250+ Paracetamol) - Animals received ethanolic extract
of B. tomentosa at dose of 250 mg/kg BW and paracetamol 700 mg/kg
BW for 10 days.

Group-5 (BTF 500+ Paracetamol) - Animals received ethanolic extract
of B. tomentosa at dose of 500 mg/kg BW and paracetamol 700 mg/kg
BW for 10 days.

The rats in each group were sacrificed at the conclusion of the
experiment by being deeply sedated with an injection of ketamine
hydrochloride (300 mg/kg BW) and then being dissected. Heparinized
syringes (size: 5 mL) were used to draw blood samples (~4 mL) from
the inferior vena cava. The liver was then taken out right away and put
on an ice bag so that its weight could be determined. The blood
samples (about 1 mL) were immediately placed into an EDTA-
containing tube for hematological analysis, and they were kept at -
20°C. The blood samples were obtained in dry test tubes for
biochemical analysis, and they were centrifuged at 2,000 rpm for 10
minutes to separate the serum after they had coagulated for 30 minutes
at room temperature.’® The serum was kept for additional biochemical
analysis at -20°C.

Biochemical Parameters Analysis

Serum aspartate transaminase (AST), serum alanine transaminase
(ALT), serum alkaline phosphatase (ALP), serum albumin, total
bilirubin, and serum total protein were the biochemical parameters
used to estimate the extent of liver damage. The corresponding
commercial kits were used for this purpose.®

Histopathological Examination

The animal liver tissues were removed and immediately fixed in 10%
formalin for histopathological analysis. Following that, the samples
were dehydrated in ethanol solutions ranging from 50% to 100%,
cleared in xylene, and embedded in paraffin. Haematoxylin/Eosin dye
was used to prepare sections (4-5 pm) for photo microscopic
observation (Olymus DP72)."

Acute Toxicity Study

Prior to any experiment, all of the animals were kept in standard
laboratory conditions, fasting for the entire night and having unlimited
access to water. The animals were split up into four groups, with five
animals in each group. First group was used as a negative control;
second, third, and fourth were the test groups; they were given oral
doses of Bridelia tomentosa fruit extract (dissolved in normal water)
of 2000 mg/kg, 4000 mg/kg, and 6000 mg/kg BW respectively. For
the first four hours following the treatment period, the animals were
monitored for any toxic effects. The animals were kept under close
observation for three days to check for any toxic effects.’

Statistical Analysis of Data

The data is displayed as mean £ SEM. One-way ANOVA was used to
analyze this dataset, and Dunnet's multiple comparison was then
applied. P values were regarded as statistically significant if they were
less 0.05 and 0.01.

Ethical Approval

Research proposal was submitted to Biosafety, Biosecurity and Ethical
Committee of Faculty of Biological Sciences of Jahangirnagar
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University and approved in a meeting accordingly (Ref: BBEC,JU/M
2023/02 (16).

Results and Discussion

Phytochemical Screening

Several phytochemical constituents that are listed in Table 1 were
found in the ethanolic extract of Bridelia tomentosa fruit after
preliminary phytochemical screening. The results revealed the
presence of carbohydrates, alkaloids, glycosides, saponins, tannin, and
flavonoids and the absence of steroids.

In this investigation, we used ethanolic fruit extract. Table 1
summarizes the preliminary phytochemical screening results, which
indicate that the pulp is rich in various phytoconstituents. Although the
antioxidant qualities of phenols and flavonoids are well known, they
also provide protection against tumors, hepatotoxins, microbes, ulcers,
allergies, inflammation, and free radicals.*® ** For more than 200
years, glycosides have been used as a cardiac failure stimulant.”® The
presence of various phytochemicals in Bridelia tomentosa fruit
confirms that this species could be a potent source for modern drugs.

Total Phenolic Content

Using the gallic acid calibration curve (y= 0.012x - 0.038; R? = 0.999),
it was estimated that the plant extract contains 99.04145 + 1.195 mg/g
GAE total phenolic content (Table 2).

Oxidative stress consequences in the pathogenesis of numerous
chronic diseases. Free radicals are a normal byproduct of the body's
regular metabolic processes in living systems.”™ # Antioxidant
qualities of naturally occurring substances in plants have long been
known, and medicinal plants are receiving more and more attention.
Numerous techniques have been developed to assess the effectiveness
of pure compounds or plant extracts as natural antioxidants.” The
current study's findings clearly imply that phenolics are significant
elements of the plant extract under investigation. In the assay for
determining phenolic content, the ethanol extract of Bridelia
tomentosa fruits exhibited the highest potency (Table 2). It has been
demonstrated that polyphenols inhibit LDL oxidation, lessen the
development of atherosclerotic plaques, and lessen arterial stiffness,
making arteries more receptive to endogenous vasodilation stimuli.?*
% 2% Also, it has been demonstrated that polyphenols have
anticarcinogenic properties by modifying the enzyme systems that
metabolize procarcinogens or carcinogens by changing them into less
reactive substances prior to their reaction with DNA.%

Total flavonoid content

Using the quercetin calibration curve (y = 0.009x + 0.074; R? =
0.997), the total flavonoid content was determined and expressed as
quercetin equivalents (QE) per gram of plant extract. Ethanolic extract
of fruits of Bridelia tomentosa was found to contain 126.5046 + 3.095
mg/g QE of flavonoid content (Table-2).
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Plants' antioxidant system is significantly influenced by flavonoids.
Flavonoids exhibit anti-oxidative characteristics through multiple
mechanisms, including the scavenging of free radicals, chelation of
metal ions like copper and iron, and inhibition of enzymes that
generate free radicals.?’ Given that Bridelia tomentosa leaves have
been demonstrated to contain a significant amount of flavonoids, it is
reasonable to assume that their ethanolic extract can scavenge almost
all known reactive oxygen species (ROS).

Total antioxidant capacity

Using the ascorbic acid calibration curve (y = 0.003x+ 0.086; R* =
0.985), the total antioxidant capacity of the test samples was
ascertained. The ability of the Bridelia tomentosa fruit extract to
reduce the phosphate/Mo (V1) complex to phosphate/Mo (V) was used
to estimate the extract's overall antioxidant activity. Bridelia
tomentosa fruit ethanolic extract was found to have 372.094 + 3.148
mg/g AAE of total antioxidant capacity (Table 2). The present
investigation revealed a significant level of total antioxidant capacity
in the Bridelia tomentosa fruit extract.?®

DPPH free radical scavenging assay

Table 2 displays the ICso values for the Bridelia tomentosa fruit
extract, which were 30.579 + 1.895 pg/ml, in comparison to the
reference standard ascorbic acid (16.253 + 1.448 pg/ml). This study
found that when the concentration of ethanolic extract of Bridelia
tomentosa fruit increased, the percentage of DPPH radical scavenging
is also increased (Figure 1).
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Figure 1: Percent inhibition of DPPH free radical scavenging
at different concentration of plant extract and standard

Table 1: Result of phytochemical screening tests of ethanolic extract of Bridelia tomentosa Fruit

Phytochemical Groups

Alkaloid Carbohydrate Glycosides Glucoside Flavonoid Saponin Steroid Tannin Terpenoids
+ + + - + - + +
Table 2: In-vitro anti-oxidant and cytotoxic activities of crude ethanolic extract of Bridelia tomentosa fruits
Extract Total  phenolic Total flavonoid Total antioxidant DPPH free  NO free radical Cytotoxicity (Brine
content (mg/g  content (mg/g  capacity radical scavenging shrimp  lethality
GAE) + SEM QE) £ SEM (mg/AAE) £ SEM scavenging assay assay (ICso, assay, LCso, ug/ml)
(ICs0, prg/ml) pg/ml)
BTF 99.04145+1.195  126.5046 +3.095  372.094 +3.148 30.579 + 1.895 142.344+1.851  537.693 + 70.099
Ascorbicacid - - - 16.253 + 1.448 23.159 + 2.077 -
Vincristine - - - - - 0.698 + 0.005
Sulfate
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Table-3: Acute toxicity of ethanolic extract of fruits of Bridelia tomentosa

Observation Control group 2000 mg/kg 4000 mg/kg 6000 mg/kg
Body weight Normal Not change Not change Not change
Temperature Normal Normal Normal No effect
Food intake Normal Normal Normal No effect
Urination Normal No effect No effect No effect
Rate of respiration Normal No effect No effect No effect
Change in skin No effect No effect No effect No effect
Drowsiness Not present Not present Not present Not present
Sedation No effect No effect No effect No effect
Eye color No effect No effect No effect No effect
Diarrhea Not present Not present Not present Not present

General physique
Coma
Death

Normal
Not present
Alive

Normal
Not present
Alive

Normal
Not present
Alive

Normal
Not present
Alive

Table 4: Effects of Paracetamol and B. tomentosa fruit extract on ALT, AST, ALP on Normal and Paracetamol treated rats

Enzvimes Normal Control Negative Control Positive Control BTF 1X BTF 2X

y (Mean £ SEM) /L (Mean + SEM) p/L (Mean £ SEM) /L (Mean + SEM) /L (Mean + SEM) /L
ALT 32.200 + 1.497 54.800 + 5.643% 42.400 + 1.691° 44.250 + 3.473 38.250 + 1.652°
AST 23.200 + 2.035 49.200 + 1.934% 28.200 + 2.728% 45.75 £ 2.016 25.500 + 2.754"
ALP 156.200 + 3.426 197.200 + 10.837* 132.800 + 6.240° 155.00 + 10.154 139.250 + 10.515%

(Note: Values are presented as mean+S.E.M (n=5). One way ANOVA followed by Dunnet’s multiple comparison was performed to analyze this
dataset. P values: ¥< 0.05, *< 0.01 compared with respective normal control. P values: °<0.05, 2<0.01 compared with Negative control.)
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Figure 2: Percent inhibition of NO free radical scavenging at
different concentration of plant extract and standard
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Figure 3: Reducing power capacity assessment of plant extract
and standard

The crude extracts of Bridelia tomentosa fruits demonstrated dose-
dependent DPPH radical scavenging in assays, resembling that of the
reference standard ascorbic acid.”*** * Changes in absorbance can be
used to quantify the decolorization of DPPH, which occurs when it
accepts an electron given by an antioxidant compound. Thus, fruit
extracts from Bridelia tomentosa demonstrated the highest potency of
electron donation.

Nitric oxide (NO) free radical scavenging assay

Bridelia tomentosa fruit ethanolic extract demonstrated a dose-
dependent scavenging of NO comparable to that of the ascorbic acid
(Table 2 and Figure 2).

The potential to stop peroxynitrite formation in the cell in- vivo is co-
related by the scavenging of the NO produced by sodium nitroprusside
in- vitro.*? Plant extracts possess the ability to counteract the effects of
NO formation and can stop the series of events that result from
excessive NO generation.®* Direct NO scavenging may be partially
responsible for the suppression of NO- released; consequently, nitrite
produced by the in -vitro breakdown of sodium nitroprusside can be
scavenged by the plant compounds to help prevent cellular damage.

Reducing power capacity assessment
The reducing power was assessed using the spectrophotometric ferric
to ferrous reduction activity, which is obtained from the creation of
Perl's Prussian blue color complex.® It was found that the extract's
reducing power was poor (Figure 3).

Cytotoxicity: Brine Shrimp lethality Assay

There was very poor cytotoxic effect of ethanolic extract of Bridelia
tomentosa fruits as observed in brine shrimp cytotoxicity compared to
standard drug vincristine sulphate (LCso of BTF = 537.693 + 70.099
pg/ml and vincristine = 0.698 + 0.005 pg/ml) (Table 2). Brine shrimp
lethality assay is a widely used method is performed bg/ identifying the
ability of the extract to kill laboratory hatched larvae.
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Acute toxicity study

There was no death or abnormal behaviors observed during acute
toxicity study even at 6000 mg/kg body weight dose. The result of
acute toxicity study is summarized Table 3.

Hepatoprotective effect

Changes in hepatocellular biochemical parameters

When compared to the control group, rats exposed to paracetamol
alone showed noticeably higher levels of ALT, AST, and ALP
activities. In contrast to the animals co-administered with paracetamol
and BTF 1X (an ethanolic extract of B. tomentosa fruits at 250 mg/kg
BW) and BTF 2X (B. tomentosa fruits at 500 mg/kg BW), the hepatic
marker enzymes were significantly reduced when compared with only
paracetamol group (Table 4 and Figure 4). When comparing the
animals from the normal control group with those who received only
ethanolic extracts of B. tomentosa or silymerin, no discernible
variation was seen in the biochemical parameters.

Total Bilirubin

In the case of total bilirubin, administration of paracetamol alone did
significant elevation of value where both the treatment groups
moderately decreased the values against paracetamol treated rat group
(Figure 5).

Effect on serum Albumin, Total protein and Globulin

Data did not show notable elevation for albumin level when treated
with groups BTF 1X and BTF 2X which is markedly decreased by the
group exposed to paracetamol. However, there was significant effect
of BTF 2X on total protein and serum globulin parameter as like as
standard drug silymarin compared to paracetamol treated groups
(Figure 6)

Histopathological Examination of the livers of rats

Histopathological examination under photo microscope (Figure 7)
clearly demonstrated that the damage of liver cells around hepatic
portal and central vein of groups treated with paracetamol alone.
However, Treatment group BTF 1X and BTF 2X recovered the
damage of liver cell comparable to silymarin. This may be possible by
scavenging toxic NAPQI molecules during paracetamol toxicity
mechanism. So, Polyphenolic compounds in Bridelia tomentosa fruit
may be used effectively as a natural hepatoprotective agent.

The liver is the primary organ in our body and is essential to life due
to its ability to perform metabolism and detoxification. There are
many different endogenous and exogenous substances that the liver is
constantly exposed to. Consequently, an abundance of metabolic
intermediates and end products are generated, which have the potential
to harm the liver and are the primary cause of liver disorders.®
Currently, the management of symptoms is the mainstay of treatment
for liver disease or damage, and liver transplantation is done in
extreme cases.*® There are currently no medications used to boost the
liver's detoxification capacity, although research on and application of
botanical hepato-protective agents is rapidly growing. The
hepatoprotective effect of the plant extract against hepatic injury
induced by paracetamol was assessed in the current study. The current
study reports that the liver functions (ALT, AST, total bilirubin, total
protein, serum albumin, and globulin) were significantly improved by
the administration of the ethanolic extract of the fruit of Bridelia
tomentosa at two different doses (250 mg/kg body weight = BTF 1X
and 500 mg/kg body weight = BTF 2X). A histopathological analysis
of the rat's liver revealed that the fruit extract Bridelia tomentosa
reversed the effects of the paracetamol.

Conclusion

The study's findings show that the plant extract has weak cytotoxic
effects, good antioxidant, and hepatoprotective properties. Its stated
actions could be attributed to the presence of various secondary
metabolites, which could also provide an excellent source of more
recent and hepatoprotective antioxidants. In order to establish this
plant as a medicinal plant, more research is advised to isolate bioactive
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compounds and conduct molecular docking studies to comprehend the
underlying mechanism of action of observed activities.
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