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The study was aimed at carrying out pre-clinical studies on the poly-herbal formulation having
evidence-based anti-oxidant and anti-cancer properties. The study involved the following preclinical studies on the poly herbal drug: behavioral studies were carried out at doses 50 mg and
100 mg/kg respectively using open field and light and dark methods; analgesic activity based on
acetic acid induced writhing test was performed at 50 mg and 100 mg/kg doses of the extract;
anti-inflammatory activity of the poly-herbal extract was conducted at the following doses: 10,
50, 100, and 150 mg/ml. Acute oral toxicity studies on the herbal extract were carried out at 5,
50, 300, 2000 and 5000 mg/kg doses. The results of pre-clinical studies carried out were
comparable to the standards used endorsing the efficacy and safety of the herbal formulation
under test. The efficacy and safety results of the activities carried out on the poly-herbal antioxidant and anti-cancer formulation by the researchers under test in this study and that of the
already reported pharmacognostic, chemical, cytotoxic, anti-microbial and anti-oxidant results
are suggestive of initiation of clinical studies on this supportive anti-oxidant and anti-cancer
formulation.
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Introduction
The current era is a period of advancements in formulation of
medicines of natural origin, especially of herbal origin. Poly-herbal
medicines are formulated nowadays for the supportive treatment of
different diseases due to the synergistic efficacious effect of the herbals
combined to make a formulation with no herb-conventional drug, herbherb and herb-food interactions. 1 The herbals incorporated in the
formulation contain polyphenols, flavonoids and tannins that exhibits
analgesic, anti-microbial, anti-oxidant and anti-inflammatory effects.
The World Health Organization (WHO) facilitates the use of natural
origin medicines. Around the world especially in developing countries
herbal remedies are used by more than 80% of the population. 2-4
The composition of herbal formulation includes Curcuma longa,
Nigella sativa, Allium sativum, Zingiber officinale, Cinnamomum
zeylanicum in a specific ratio. According to the research work carried
out on the poly-herbal formulation under current study has significant
anti-oxidant and anti-cancer effects. 5

Materials and Methods
Experimental animals
Mice strain nmri and rats wistar srain were obtained from Animal
House, Dow University of Health Sciences - Karachi, Pakistan. They
were used to carry out behavioral studies, analgesic activity, antiinflammatory activity and acute oral toxicity studies. Animals were
kept in cages with access to food and water.
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They were maintained in a light controlled room 30oC + 1oC 12/12
hours light/dark cycle) at least 7 days before administration of the drug.
Animals used for neuro-pharmacological activity were acclimatized
first for at least 5 days in the laboratory environment with 12 hours
light and 12 hours dark schedule. Animals were housed in standard
metal cages and provided food and water ad-libitum. Ethical Principles
and Guidelines for Experiments on Animals formulated jointly by the
Swiss Academy of Medical Sciences and the Swiss Academy of
Sciences were followed to carry out animal studies.
Plant material and extraction
Herbal ingredients; Zingiber officinalis (rhizome), Curcuma longa
(root), Nigella sativa (seeds), Allium sativum (bulb), and Cinnamon
zeylanicum (barks) were obtained from Karachi, Pakistan in January
2022. All the plants were authenticated by Dr Farah Saeed and assigned
voucher number (ACCNZ-01-22). The different parts of all the five
plants were chopped into small pieces, shade dried at ambient
temperature, and stored in air-tight container. It was ground into coarse
powder in a grinder whenever required. After drugs size was reduced it
was passed through sieve of mesh size 18 to obtain desire particle size
of our drug. Obtained sieved mass of drug was weighted individually
and mixed together in specific ratio (Curcuma longa: Nigella sativa:
Allium sativum: Zingiber officinalis: Cinnamon zeylanicum - 2: 1: 1: 2:
1) in the container by simple hand mixing. Soxhlet's apparatus was used
to prepare the extract. Ethanol was used as a solvent for extraction.
Then extract was air dried in the air.
Behavioral studies
Assessment of neuro-pharmacological activity was studied by using
open field test, and light and dark test. The tests were performed
according to the protocol described by Irwin (1964). 6
In each test, animals were divided into 4 groups (Control, Test 1 – 50
mg, Test 2 - 100 mg and Standard). Each group comprised of 5
animals. Lorazepam 0.5 mg/kg orally was used as standard. The crude
drug and the Lorazepam were dissolved in distilled water and
administered orally. The control animals were treated orally with same
volume of saline as the crude extract. In all the tests, observations were
made after 30 to 40 minutes of oral dose of the test substance.
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Open Field Activity
The open field apparatus designed in the laboratory was as described by
Irwin (1964) i.e. consists of 76 x 76 cm square area with opaque walls
42 cm high. The floor is divided by lines into 25 equal squares. 25 to 30
gm weight mice were used in this experiment. Test was performed as
described by Kennett et al., (1985) and Turner (1965).6-8
Animals taken out from the cages and were placed in the center square
of the open field (one at a time). Number of squares crossed with all
four paws was counted for 30 minutes. Activities of control mice and
drug treated mice were monitored in a balanced design to avoid order
effect.
Light dark test
Light and dark test is one of the apparatus designed to observe
anxiolytic behavior in mice. The apparatus consists of a plastic box
with two compartments one of which is made of transparent plastic and
the other of black colour plastic. Each animal is placed at the center of
the transparent compartment and then the number of entries in each
space, as well as, time spent in each compartment is recorded for 30
min.
Analgesic activity (Writhing test)
Male nmri strain mice (20–25 gm) were used in this experiment. 30
min. after the administration of poly-herbal extract (50 and 100 mg/kg
i.p respectively), mice were administered an i.p. injection of 0.7 % v/v
acetic acid solution. The mice were placed individually in transparent
cages and 5 min were allowed to elapse. As per standard protocol acetic
acid induced writhes were counted for a period of 20 minutes. For the
purpose of scoring, a writhe was indicated by stretching of the abdomen
and/or simultaneous stretching of at least one hind limb. Control
animals were injected normal saline (10 ml/kg, i.p.), and the standard
drug - Aspirin (10 mg/kg, i.p.).9
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Light and dark box activity
Results of the light and dark box activity revealed that the groups
administered poly-herbal extract were active and spent more time in
light box as compared to the standard and control group [Figure 2].
Analgesic Activity (acetic acid induced writhing test)
Our study results exhibited pronounced analgesic effect of the polyherbal extract at the dose of 100 mg comparable to the standard drug,
Aspirin [Figure 3].
Anti-inflammatory activity (Inhibition of Protein Denaturation Assay)
At higher dose of 150 mg the poly herbal extract displayed prominent
anti-inflammatory activity comparable to the standard drug [Figure 4].
Acute Oral Toxicity Test
The acute oral toxicity test was performed in experimental laboratory
animals (rats) at different dose levels 5, 50, 300, 2000 and 5000 mg/kg.
Throughout the study no mortality was found and no toxic signs such as
changes in skin, fur, eyes and mucous membrane, behavior pattern,
tremors, salivation, diarrhea and coma were observed. The results of the
study exhibited pronounced analgesic, anti-inflammatory effects. No
toxic effects were observed. Behavioral studies revealed that the test
groups administered poly-herbal extract were more active. The treated
group exhibited the distinct analgesic and anti-inflammatory activity.
The poly herbal extract was found to be non-toxic. The results justified
the safety and efficacy of the poly-herbal extract. The composition of
the poly herbal extract contains the ingredients that have been
individually tested and reported to be safe and effective. The study is in
continuation of the standardization work on this poly herbal drug by
Farah-Saeed et al. 2021.5

Anti-inflammatory Bioassay (in vitro)
Inhibition of Protein Denaturation Assay: The reaction mixture
consisted of 0.2 ml of egg albumin (from fresh hen’s egg), 2.8 ml of
phosphate buffered saline (pH 6.4) and 2 ml of varying concentrations
of the test extract, by which the concentrations (mg/ml) became 10, 50,
100, and 150. Disprin was used as standard drug. The mixtures were
incubated at 37°C ± 2°C in a biological oxygen demand incubator for
15 min and then heated at 70°C for 5 min. After cooling, their
absorbance was determined by spectrophotometer at 660 nm using
vehicle as blank. Test extracts were chosen such that, they remained the
nearest possible to the standard therapeutic mode. The percentage
inhibition of protein denaturation was calculated by using the following
formula: 10 -12
% inhibition = 100 × ([Vt/Vc] –1).
Where, Vt = absorbance of test sample, Vc = absorbance of control
Acute oral toxicity test
Healthy female wistar rats were used for the study as per the standard
criteria of LD50 test. Poly herbal extract was administered at different
dose levels 5, 50, 300, 2000 and 5000 mg/kg. Animals were observed
for the following signs of toxicity: changes in skin and fur, eyes and
mucous membranes, respiratory, circulatory, autonomic and central
nervous systems, and somato-motor activity and behavior pattern. The
animals were vigilantly observed for the signs of tremors, convulsions,
salivation, diarrhea, lethargy, sleep and coma. 13
Statistical analysis
Results of the study were presented as mean plus minus standard error
of mean (M±SEM). Differences between control and treatment groups
were analyzed by student-t test. 14

Results and Discussion
Behavioral Studies
Open field activity
The groups given poly herbal extract were found to be active when
compared to the standard and control groups [Figure 1].

Figure 1: Poly-herbal extract effect on mice behavior using
open filed apparatus
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Figure 2: Poly-herbal extract effect on mice behavior using
light and dark box apparatus
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The positive efficacious and safety results of our formulation are
comparable to the results of the research work carried out on each of
the ingredient separately by various scientist that are included in the
formulation are mentioned below. All the ingredients present in the
formulation have documented evidence based data of proved efficacy
and safety on the basis of their active constituents. Patiño-Morales et al.
2021 have mentioned the use of Allium sativum in treatment of
numerous pathologies including cancer. 15 The active constituents of
garlic includes organosulfur compounds: alliin, allicin, S-allylcysteine,
diallyl sulfide, diallyl disulfide, and diallyl trisulfide; flavonoids;
phenolic compounds; vitamins, enzymes, minerals (iron, manganese,
magnesium, calcium, selenium) and amino acids. These constituents
may potentiate anti-oxidant, anti-microbial, analgesic, antiinflammatory and anti-cancer effects. 16-21
Curcuma longa contains carbohydrates, alkaloids, phenols, flavonoids,
terpenoids, tannins, steroids and glycosides. Curcumin, a hydrophobic
polyphenol compound is major active constituent of Curcuma longa.
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Figure 3: Analgesic effect of poly-herbal extract using acetic
acid writhing

Figure 4: Anti-inflammatory activity (Inhibition of Protein Denaturation Assay) of Poly-Herbal Extract
It exhibits anti-oxidant, anti-microbial, analgesic, anti-inflammatory
and anti-cancer effects. 22-24 Cinnamon zeylanicum primarily contains
flavonoids, volatile oils including borneol, eugenol and
cinnamaldehyde that are the most explored due to their active
pharmacological effect. It has anti-microbial, anti-inflammatory, antioxidant and anti-cancer effects. 25-28 Nigella sativa contains volatile oil,
phenolic acids, flavonoids, fixed oil, proteins, amino acids, reducing
sugars, alkaloids, tannins, resins, glycosides, vitamins and minerals.
Amongst the volatile oils, thymoquinone is the major compound
present in it. Nigella sativa possess pronounced pharmacological
activities including anti-oxidant, immunomodulating, anti-cancer, antidiabetic, anti-hypertensive, analgesic, anti-inflammatory and antimicrobial. 29-32 Zingiber officinale contains volatile oils, steroids,

diarylheptanoids, phenyl alkanoids, monoterpenoid glycosides,
carbohydrates, proteins and sulfonates. Zingiber officinale has
analgesic, anti-inflammatory, anti-microbial, anti-oxidant, anti-diabetic,
anti-emetic, anti-cancer, radio-protective effect. Anti-cancer effect of
ginger is majorly attributed to gingerols and shogaols present in it. 33-36

Conclusion
The results revealed that the poly herbal formulation possesses
analgesic and anti-inflammatory activities and is relatively safe as
endorsed by oral acute toxicity study.
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