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ABSTRACT

Purpose: The objective of this study was to investigate the impact of methanol-prepared leaves
extract of Camellia Chrysantha (Hu) Tuyama. on several in vitro activities, including anti-
inflammatory and thrombolytic effects. Additionally, the study aimed to assess the acute
toxicological activity of the extracts in an animal model.
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Place and Duration of Study: The research study was carried out from Nov 2023 to Feb 2024 at
the Bangladesh Council of Scientific and Industrial Research (BCSIR), Laboratory of Pharmacology,
University of Asia Pacific and the Laboratory of Phytochemistry and Pharmacology, Department of
Pharmacy, as well as the Laboratory of Microbiology at Stamford University Bangladesh, Dhaka.
Methodology: The methodology involved various doses of methanolic leaves extract of Camellia
Chrysantha (Hu) Tuyama, and employed techniques such as the Inhibition of Protein Denaturation
Assay for anti-inflammatory test and the clot lysis test for thrombolytic assay. The acute
toxicological activity was assessed by Cinnamon oil induced toxicological and administration of
acetic acid induced writhing responses in Swiss albino mice.

Result: The Inhibition of Protein Denaturation Assay test yielded findings indicating its anti-
inflammatory properties against all strains used in this research. The findings from the study
examining the anti-inflammatory properties indicate that Chrysantha (Hu) Tuyama exhibits a
significant efficacy of 86.54% in inhibiting inflammation at a concentration of 1000 ug/mL. This level
of efficacy is comparable to that of acetylsalicylic acid, which also has a similar efficacy of 98.54 %
at the same concentration. Thrombolysis test is a controlled laboratory procedure that assesses the
ability of plant extracts to dissolve blood clots. The study found that MECCL can reduce blood clots.
Table 2 shows that MECCL's thrombolytic potential was 95.69%, which is much higher than the
usual value of 91.304%. Our research found that MECCL did not induce any harmful effects in mice
during the acute toxicity test, as determined by the toxicological assessment. No signs of illness or
death were reported throughout the acute toxicity trial.

Conclusion: The Camellia chrysantha (Hu) Tuyama plant exhibits privileged qualities that could
lead to the discovery of novel therapeutic substances. It has anti-inflammatory, thrombolytic, and
mild acute toxicity properties. Further exploration of this plant could be beneficial. Our study results
contribute to the growing body of evidence demonstrating that natural products may potentially have
favourable effects on human health.

Keywords: anti-inflammatory; thrombolytic; toxicological activities; denaturation; clot lysis; Cinnamon
oil induced.

1.INTRODUCTION

“Traditional medicines utilize natural substances
and are of vital value. Ayurveda, traditional
Chinese medicine, traditional Korean medicine,
and unani are all examples of medical practices
that have been practiced all over the globe for
hundreds or even thousands of years, and they
have developed into well-organized medical
systems. All of these practices make use of
natural components. It is possible that they have
been flawed in their various incarnations; yet,
they continue to be an important source of
human knowledge today” [1].

“Within the family Theaceae, the Camellia genus
is the most significant in terms of size and
commercial significance. An attractive
plant planted all over the globe is called Camellia
chrysantha (Hu) Tuyama (CCT). It is a member
of a group of yellow-flowering species known as
golden camellias, native to the southern region of
China. People in South China often create tea
out of CCT because of the wonderful benefits
that it has from a medicinal standpoint” [2].
“Research has shown that extracts derived from
the leaves of CCT had antioxidant properties, as
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seen in experiments involving the scavenging of
1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals,
superoxide anions, and hydroxyl free radicals.
Abundant data indicates that oxygen-
free radicals play significant roles in the
amplification of inflammation” [3]. CCT is known
to possess numerous trace elements including
germanium, selenium, manganese, molybdenum,
vanadium, and zinc. The bioactive compounds
present in this species can inhibit tumour growth
by up to 33.8% and reduce blood cholesterol
levels by up to 35%. The plant can alleviate the
symptoms associated with atherosclerosis
resulting from elevated levels of blood lipids.
Furthermore, it may regulate blood pressure and
serve as a treatment for cardiovascular ailments
and diabetes [4].

“In this study, the composition-activity
relationship was used to identify the anti-
inflammatory and toxicological components in
CCT. The chemical profiles of various CCT
preparations were characterized using ultra high-
pressure liquid chromatography (UHPLC)
coupled with linear ion trap hybrid orbitrap MS,
which could perform a rapid separation while
utilizing the efficacy of UHPLC and providing
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accurate structural information about the
constituents via the high-resolution of orbitrap
MS” [5] “Meanwhile, to evaluate the scavenging
rate of free radicals, a DPPH (1,1-diphenyl-2-
picrylhydrazyl) scavenging test that is stable,
commercially available, and does not require
prior generation was used. This test is used in
about 90% of anti-inflammatory investigations.
The association between chemical profiles and
antioxidant activity was discovered to be
significantly” [6].

The primary objective of the investigation was to
ascertain the anti-inflammatory, thrombolytic, and

acute toxicological actions of bioactive
metabolites derived from the leaves of
Camellia chrysantha in vitro and in vivo,

respectively.

2. MATERIALS AND METHODS
2.1 Plant Material

The Camellia chrysantha specimen was obtained
in October 2023 from its location at 1217
Moulana Bhasani Road, Romna Park, Dhaka,
Bangladesh. The plant (DACB 88045) was
definitively identified by a group of experts from
the Bangladesh National Herbarium in Mirpur,
Dhaka. After being acquired, the plant was
allowed to desiccate in a shaded area for eleven
days. Subsequently, it was pulverized into a fine
particulate form to be used in experimental
procedures.

2.2 Preparation of Plant Extract

The Camellia chrysantha was taken as a whole
and pristine plant after the removal of soail.
Subsequently, the whole plant was washed with
water at ambient temperature to eliminate any
residual dust. After cleaning, the Camellia
chrysantha was left to undergo natural drying in a
shady location for a period of twelve to fifteen
days. Before being mechanically pulverized into
minute fragments and blended, the plant
underwent air-drying. During three days, a
guantity of 58 grams of Camellia chrysantha
powder was fully submerged in a volume of
methanol equivalent to three finger widths.
Following drying, the leaves were pulverised with
an electric blender. The solid material was then
blended with 1200 mL of methanol in a
hermetically sealed container for 10 days, with
regular agitation. The mixture was filtered using
cheesecloth, and the resulting filtrate was further
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filtered through Whatman filter paper. The filtrate
was concentrated using a water bath and then
dried in an oven at 40°C. The resultant extract
was then transferred to an airtight container and
stored in a refrigerator [7]. Periodically, the act of
stirring facilitated the maceration process. The
extract underwent filtration using filter paper
after three days. After the solvent was allowed to
evaporate, a total of 5.69 grams of extract was
obtained. The unprocessed extract was stored in
a beaker, ensuring it remained undisturbed and
shielded from light [8].

2.3 In-vitro anti-Inflammatory Activity

The previous study reported using this approach
with minimal modifications [9]. To create the
reaction mixture (5 mL), 0.2 mL of egg albumin
(derived from a fresh hen's egg), 2.8 mL of
phosphate-buffered saline (PBS, pH 6.4), and 2
mL of MECC were combined at concentrations of
31, 62.5, 125, 250, 500, and 1000 pg/mL.
Comparative controls included the same amount
of water that had been double-distilled.
Afterwards, a BOD incubator (Labline
Technologies) was used to incubate the solutions
at 37°C for 15 minutes after heating them to
70°C for 5 minutes. After they had cooled, we
measured their viscosity using an Ostwald
viscometer and their absorbance at 660 nm
(SHIMADZU, UV 1800) with a vehicle blank.
Diclofenac sodium was used as a reference
medicine at final concentrations of 31, 62.5, 125,
250, 500, and 1000 pg/mL while the viscosity
and absorbance were determined. The following
formula was used to ascertain the percentage of
protein denaturation that was averted:

% of Inhibition= (bs of control-Abs of test
sample / Abs of control ) * 100

Here, Abs= Absorbance
2.4 Thrombolytic Assay
2.4.1 Blood sample

15 healthy human volunteers who had never
used blood-thinning medication, nicotine, or oral
contraceptives had their venous blood collected
(with the help of a medical expert). 15
microcentrifuge tubes were then filled with 500
pL of fresh blood.

2.4.2 Affirmation of donors’ consent

Every single donor was supplied with a consent
form that narrated the purpose of this research,
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title of this project, and the volume of blood that
will be drawn. The illustration of this research
includes whether or not volunteers will consume
any therapy, any kind of irritation to the
piercing area and the time period for blood
collection.

2.4.3 Clot lysis method

Using pre-weighed sterile vials holding 1 mL
each, blood was taken from healthy participants
and then divided into vials of 5 mL. At 37°C,
blood samples needed 45 minutes to coagulate.
A fresh weight measurement was made to
determine the clot weight after the generated
serum was emptied from the vials. Next, a 100
ML water solution containing the MECCL (2
mg/mL) was added to the vials. One hundred
microliters of a non-thrombolytic control and thirty
thousand units of streptokinase were used as
standards. The next step was to transfer the
mixture to an incubator set at 37°C after 90
minutes. Measurement of the changed weights of
the vials after incubation and drained the fluid
that the clot had produced was noted [10]. To
measure the thrombolytic activity, the following
equation was employed to calculate the
percentage of clot lysis.

% of Clot lysis = % x 100

where A and B reflect, respectively, the weight of
the released clot before treatment and after
treatment.

2.5 In-vivo Acute Toxicological Test

2.5.1 Experimental animals

We used young, healthy Swiss albino mice
weighing between 19 - 26 g apiece as our

experimental participants. We obtained our mice
from ICCDRB, located in Mahakhali, Dhaka,
Bangladesh. Ensuring a fundamental state was
of utmost importance. Typical environmental
parameters include a temperature and humidity
of 25 °C (77°F) with a relative humidity ranging
from 55-65%. Additionally, a 24-hour light/12-
hour dark cycle is also considered standard. The
aforementioned conditions are maintained
constant for 8 days after collection. Following
ICCDRB's requirements, we administered mice
with a suitable meal and filtered water to aid their
recuperation from the lack of water and food they
experienced during transportation, and to assist
them adapt to the Ilaboratory environment
before their use in any tests. The mice were
prepared for the experiment after 5 days of rest.

2.5.2 Cinnamon oil induced toxicological test

Each group consisted of 5 mice that were
administered either 1000 mg/kg, 2000 mg/kg, or
3000 mg/kg of MECCL and Cinnamon oil orally.
The control group received water as a vehicle.
Following 24 hours of observation, mortality rates
were recorded for both cohorts [11].

2. 6 Stastical Analysis

The bioassay measurements were performed
three times, and the tabular data is presented as
the average standard deviation. Excel was used
for doing statistical analysis.

3. RESULTS AND DISCUSSIONS
3.1 Anti-Inflammatory Activity
Both MECCL had a more noticeable impact than

standard, acetylsalicylic acid, according to the
results shown in Table 1.

Table 1. Protein denaturation (egg albumin) assay results

Samples Concentrations (ug/ml) % of inhibition
62.5 91.82
125 93.91

Acetyl salicylic acid 250 94.78
500 96.72
1000 98.54
62.5 62.37
125 75.55

MECCL 250 81.33
500 83.64
1000 86.54
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Fig. 1. Percentage of inhibition of Protein denaturation (egg albumin) compared to standard

The anti-denaturation technique of egg albumin
was selected for the assessment of MECCL's
anti-inflammatory function. The anti-denaturation
approach involves denatured egg albumin in the
experiment. The denaturation process is brought
about by applying heat. Proteins that have been
denatured express certain antigens [12]. These
antigens are linked to type-lll hypersensitivity
responses, which in turn are linked to certain
illnesses including serum sickness and
glomerulonephritis. Not only thatbut it has
previously been shown that traditional NSAIDs
such as indomethacin and phenylbutazone do
more than only block the COX enzyme
which is responsible for the endogenous
prostaglandin’s synthesis. Plus, they
prevent proteins from becoming denaturized
[13,1].

That is why the anti-denaturation test is the most
practical way to screen for anti-inflammatory
efficacy. The results of this investigation
demonstrate that the extract has potent anti-
inflammatory properties. Autoantigen synthesis
may be regulated by Camellia chrysantha (Hu)
Tuyama. Protein denaturation may therefore be
prevented. A standard medication was used to
compare this effect. The comparison was based
on aspirin, the typical medicine. Preliminary
phytochemical screening revealed the presence
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of secondary metabolites such as alkaloids and
flavonoids [14,15].

Medicinal plants are the main source of
medications. Because of their cost, accessibility,
and cultural acceptance, they are approved
medicines independently and/or in combination
with synthetic treatments in both developed and
developing nations for the treatment of disorders
such as inflammatory diseases [16]. According to
research reports, 120 plant-derived chemicals
serve a purpose in Western medicine, and
around 80% of the world's population relies on
medicinal plants for primary health care.
Phytochemicals derived from medicinal plants
are effective in treating a variety of inflammatory
illnesses (Ayertey et al., 2020)

3.2 Thrombolytic Activity

An in vitro thrombolysis test is a controlled
laboratory procedure that assesses the ability of
plant extracts to dissolve blood clots. To prevent
more bleeding after an injury, proteins and blood
cells clump together to form a clot. On the other
hand, conditions like heart attacks and strokes
may be deadly if clotting occurs too often.
Comparing MECCL to the standard streptokinase,
the following data shows that MECCL has a
much higher percentage of clot lysis.
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Fig. 2. Thrombolytic activity (in terms of % of clot lysis) of the extractives of MECCL

The methanol extract of Camellia chrysantha
(Hu) Tuyama (leaf) showed thrombolysis of
95.69% respectively, in this study. Since this is
just a preliminary examination, the chemical and
pharmacological properties of the extract
should be further investigated to maximise their
medicinal and pharmaceutical potential.

A wide range of research investigations have
sought to identify natural food sources,
supplements, and botanicals with thrombolytic
action for the treatment of coronary events and
strokes. The study found that MECCL can reduce
blood clots. Table 2 shows that MECCL's
thrombolytic potential was 95.69%, which is
much higher than the usual value of 91.304%.
This result was achieved because MECCL
reduces blood clotting in laboratory studies,
leading to the notion that it has cardioprotective
properties [17]. The MECCL has great potential
for improving cardiovascular health and might
pave the way for the development of new
thrombolytic medicines derived from the leaf of
the Camellia chrysantha (Hu) plant [18].

Table 2. Thrombolytic activity (in terms of %
of clot lysis) of the extractives of MECCL

Sample % of clot lysis
Negative control 7.296
Streptokinase 92.467
MECCL 94.59
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3.3 Acute Toxicological Activities

In the acute toxicity test, the methanolic extract
was administered at doses of 1000, 2000, and
3000 mg/kg, while cinnamon oil was
administered at a dose of 20 mg/kg. Both
substances caused a delay in the onset of
seizures compared to the negative control group.
The mortality protection rate for convulsion
survivors was 5 out of 5 animals tested in the
1000 mg/kg methanolic extract group, 5 out of 5
animals tested in the 2000 mg/kg methanolic
extract group, and 4 out of 5 animals tested in
the 3000 mg/kg methanolic extract group. These
rates indicate that the methanolic extracts were
less effective compared to Cinnamon oil, which
showed no mortality protection at a dosage of 20
mg/kg.

The main natural compounds present in yellow
Camellia include a-spinasteryl-D-
glucopyranoside, stigmata glucopyranosides,
aromadendrin, catechin, phlorizin
glucopyranosides, dodecanoic acid, 33-acetoxy-
20-lupanol, and 3,6a,13B-trihydroxyolean-7-one.
The water extract derived from yellow Camellia
has shown anti-anxiety, antidepressant, and anti-
bacterial properties [17]. Our research found
that MECCL did not induce any harmful effects in
mice during the acute toxicity test, as determined
by the toxicological assessment. No signs of
illness or death were reported throughout the
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Table 3. Effect of MECCL on mice

Treatment Onset time of Mortality protection Mortality protection
seizure after 30min after 24h
(s)
Normal saline 27+2.95 0/5 0/5
Cinnamon Oil (20mg/kg) 343+3.76 5/5 5/5
MECCL (1000mg/kg) 20+2.21 0/5 0/5
MECCL (2000mg/kg) 85+3.09 0/5 0/5
MECCL (3000mg/kg) 116+2.72 0/5 1/5
acute toxicity trial. The LDso value of the extract Declaration of Helsinki, and the International
was not determined, however, it probably Conference on Harmonization. Stamford
exceeds 3000 mg/kg, indicating that the University Bangladesh's Faculty of Science

extract is essentially harmless and suitable for
oral administration at the tested doses. Notably,
no notable disparities in food and water
consumption, weight increase, or biochemical or
hematological factors were found between the
control and treatment groups during oral
administration.

4. CONCLUSION

The Camellia chrysantha (Hu) Tuyama plant,
belonging to the family Theaceae, has shown
potential health benefits in in vitro and in vivo
studies. This plant has auspicious characteristics
that might potentially result in the development of
innovative medicinal compounds. It has anti-
inflammatory, thrombolytic, and modest acute
toxicological action. Further investigation of this
plant might be beneficial. According to the study,
it is crucial to investigate the possible health
advantages of traditional medicinal herbs, as
they may serve as significant bases for the
creation of novel medications. Further in vivo and
clinical investigations are required to ascertain
the effectiveness and safety of this plant for
human consumption. Overall, our study results
add to the increasing body of evidence indicating
that natural products might potentially have
beneficial impacts on human health. This
highlights the need for further investigation into
the therapeutic potential of plants used in
medicine industries.

CONSENT

As per international standards or university
standards, Participants’ written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL

This research followed all rules set forth by the
US Food and Drug Administration, the

examined and accepted the research procedure
and written consent form (reference number:
SUB/ERC/202309). Everyone who took part in
the study had to submit a documented consent
form, and they had the right to withdraw at any
moment.

ACKNOWLEDGEMENT

The authors would like to acknowledge the
Laboratory of Bangladesh Council of Scientific
and Industrial Research, Laboratory of
Pharmacology, University of Asia Pacific, and the
Laboratory of Physiology and Pharmacology,
Faculty of Science, Stamford University
Bangladesh for their valuable assistance,
resources, and infrastructure that were essential
for conducting this research.

REFERENCES

1. Shomudro HK. Biological Potential of
Medicinal Plant Launaea asplenifolia.;
2023.
Available:https://doi.org/10.13140/RG.2.2.
33852.51847

2. Wei J, Bin Li, X, Song H., Liang YH, Pan
YZ, Ruan JX, Qin X, Chen YX, Nong CL,
Su ZH. Characterization and determination
of antioxidant components in the leaves of
Camellia chrysantha (Hu) Tuyama based
on composition-activity relationship
approach. Journal of Food and Drug
Analysis. 2015;23(1):40-48.
Available:https://doi.org/10.1016/j.jfda.201

4.02.003
3. EL-Rahmany NG, Sharaf EH AA.
Protective effect of Glycyrrhiza

glabra L. root (licorice) extract against
severe acute pancreatitis-induced acute
lung injury via suppressing autophagy and
inflammation.  Journal of  HerbMed

43



10.

Ayshi et al.; J. Adv. Med. Pharm. Sci., vol. 26, no. 6, pp. 37-45, 2024; Article no.JAMPS.114926

Pharmacology. 2023;12(4):483-491.
Available:https://doi.org/10.34172/jhp.2023
44843

Bach PC, Hung NP, Inh CT, Quan PM,
Toan TQ, Minh PTH, Long PQ, Hong Van,
NT. Determination Of Caffeine In The
Leaves And Flowers Of Camellia
Chrysantha By High-Performance Liquid
Chromatography With Dad Detection.
Vietham Journal of Science and
Technology, 2020;58(3):267-273.
Available:https://doi.org/10.15625/2525-
2518/58/3/14366

Magalha“es LM, Segundo MA, Reis S et al.

Methodological aspects about in vitro
evaluation of antioxidant properties. Anal
Chim Acta. 2008;613:1-19.
Available:https://doi.org/10.1016/j.aca.200
8.02.047

Moon JK, Shibamoto T, Antioxidant assays
for plant and food components. J Agric
Food Chem. 2009;57:1655-66.
Avalilable:https://pubs.acs.org/doi/10.1021/j
f803537k

Ayshi MA, Ritu TJ. Evaluation of In-vitro
Antimicrobial, Anti-arthritis and In-vivo
Analgesic and Neuropharmacological
Investigation of the Bark Extract of
Solanum americanum Milli. Asian Journal
of Research in Medical and
Pharmaceutical Sciences. 2023;12(4):52—
63.
Available:https://doi.org/10.9734/ajrimps/2
023/v12i4231

Shaira HA, Shomudro HK, Chowdhury SA.
In-vitro and In-vivo Pharmacological
evaluation of persicaria lapathifolia
available in Bangladesh. Journal of
Scientific Research and Reports.
2023;29(3):12-26.
Available:https://doi.org/10.9734/jsrr/2023/
v29i31733

Bhuiyan MA, Shomudro HK, Chowdhury
SA. In-vitro Pharmacological Investigation
of Ludwigia adscendens. Asian Plant
Research  Journal.  2023;11(6):44-55.
Available:https://doi.org/10.9734/aprj/2023/
v11i6229

Chowdhury M, Sultana LA, Joya AC,
Shomudro HK. Pharmacological
investigation of In-vitro anti-inflammatory,
antimicrobial, thrombolytic, cytotoxic and in
vivo analgesic activities of ethanolic leaf
extract of diospyros malabarica. Journal of
Advances in Medical and Pharmaceutical
Sciences. 2023;25(8):1-11.
Available:https://doi.org/10.9734/jamps/20

44

12.

13.

14.

15.

16.

17.

18.

23/v25i8630

Hossein Hosseinzadeh, Mohammad
Ramezani, Masoumeh Fadishei, Masoud
Mahmoudi. Antinociceptive, Anti-
Inflammatory and acute toxicity effects of
Pistacia vera L. Gum Extract in Mice and
Rat. Phytomedicine. 2002;1(4):0-0.
Adetutu OA, Olukorede AO. Evaluation of
In vitro Anti-Inflammatory potential of

aqueous solanum aethiopicum
(Garden Egg) Leaf Extract. Journal
of Biomedicine and Biosensors.

2021;1(1):1-14.

Conforti F, Sosa S, Marrelli M, Menichini F,
Statti GA, Uzunov D, Tubaro A., Menichini
F, Loggia R. Della. In vivo anti-
inflammatory and In vitro antioxidant
activities of Mediterranean dietary plants.
Journal of Ethnopharmacology.
2008;116(1):144-151.
Available:https://doi.org/10.1016/j.jep.2007
.11.015

Yesmin S, Paul A, Naz T, Rahman ABMA,
Akhter SF, Wahed MIl, Emran T, Bin
Siddiqui SA. Membrane stabilization as a
mechanism of the anti-inflammatory
activity of ethanolic root extract of Choi
(Piper chaba). Clinical Phytoscience.
2020;6(1).
Available:https://doi.org/10.1186/s40816-
020-00207-7

Mutuma J, Ngeranwa GMA, Kin S, Kiruki
Phytochemical and anti inflammatory
analysis of prunus africana bark extract
res. J. Pharmacogn. 2020;7:31-38.
Available:https://doi.org/10.22127/rjp.2020.
229941.1583

Kunwar B, Jain V, Verma SK. In vitro
thrombolytic activity of Moringa oleifera.
Nusantara Bioscience. 2022;14(1):63-69.
Available:https://doi.org/10.13057/nusbiosc
i/n140108

Uddin MZ, Rifat AB, Mitu FY, Haque T,
Mazid MA. Thrombolytic potentials of
some medicinal plants used by the local
people for cardiovascular diseases in
Bangladesh. Bangladesh Journal of Plant
Taxonomy. 2021;28(2):405-412.
Available:https://doi.org/10.3329/bjpt.v28i2
57136

Nguyen HH, Nguyen HN, Truong VC.
Assessment of acute and sub-chronic
toxicity of Camellia hakodae Ninh leaves
aqueous extracts in experimental animals.
2020;14(7):203-211.
Available:https://doi.org/10.5897/AJPP202
0.5140


https://doi.org/10.9734/jsrr/2023/v29i31733
https://doi.org/10.9734/jsrr/2023/v29i31733

19.

20.

Ayshi et al.; J. Adv. Med. Pharm. Sci., vol. 26, no. 6, pp. 37-45, 2024; Article no.JAMPS.114926

Anyasor AA, Okanlawon B. Ogunbiyi
evaluation of anti-inflammatory activity
of justicia secunda vahl leaf extract
using In  Vitro and in  Vivo Inflammation
Models Clin. Phytoscience. 2019;5:1-13.
Available:https://doi.org/10.1186/s40816-
019-0137-8

Shomudro HK, Aboni AM, Jasmeen T,
Sanam S. In-Vitro Antioxidant, anti-arthritis,

anti-inflammatory,  thrombolysis,  anti-
bacterial, and In-vivo
Neuropharmacological Activities of
Bioactive Metabolites of  Solanum
americanum Mill. Journal of
Pharmaceutical Research International.

2023; 35(7): 29-39.
Available:https://doi.org/10.9734/jpri/2023/
v35i77338

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/114926

45



