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ABSTRACT

Bioactive component and the toxic effect of plants material play a
pivotal role in ascertaining the integrity of plant material. This study
was aimed at determining the qualitative phytochemical screening,
acute toxicity study and immunomodulatory activity of polyherbal
formulation (PHF) in Albino Wistar Rats. Standard methods and
procedures were carried out to determine the phytochemical
constituents of the formulation. A total of 36 Wistar rats were used for
the study. Lorke’s methods were used for acute toxicity study. A total
of 24 Wistar rats 4 per group were divided into 6 groups. Group 1
received normal saline, Group 2 Levamisole hydrochloride 50 mg

throughout the intervention, Groups 3 received Cyclophosphamide 200

mg at the beginning of the study, Group 4-6 received varying doses of PHF daily for 14 days

after which blood sample was collected, serum cytokines (IL-10 and IL-12) were measured

using quantitative enzyme linked immunosorbent assay technique. The result of this study

shows the presence of some constituents in the PHF with the absence of Anthroquinones. The

LD50 of PHF was above 5000 mg/kg/bw and no mortality was reported. Serum level of IL-

12 significantly increase in dose dependant manner across the treatment group (p<0.001),

WWW.Wjpr.net

Vol 9, Issue 8, 2020. 165




Isah et al. World Journal of Pharmaceutical Research

whereas IL-10 is inconsistent. Therefore, it may be concluded that the PHF has rich source of

phytoconstituent and practically safe with potential immunomodulatory activity on IL-12.

KEYWORDS: Cytokine, Immunomodulation, Lethal Dose 5o, Plants medicinal,

Phytochemicals.

INTRODUCTION

Medicinal plants are a very rich source of bioactive substances which are use in the treatment
of different disease condition.™! This underscore the crucial importance of Secondary
metabolites as biosynthesized in plants for different purposes including growth regulation,
inter and intra-specific interactions and defense against predators and infections.!? Herb-herb
combinations also known as polyherbal therapy have been used in Chinese medicinal practice
for thousands of years, yet scientific evidence of their therapeutic benefits is lacking.”™! Drug
combination often produces a promising effect in treatment of diseases over a single drug, the
concept of drug combination has been well established in Western medicine and remarkable

success has been achieved over a decade.™!

A Polyherbal formulation called “Garjin” locally consists of five plant materials namely:
Acacia polyacentha wild (Black cutch- Bark), Bauhinia rufescens lam (orchid bush-Bark),
Acacia Senegal (Gum Arabic tree-Bark), Adensonia digitata (Baobab-leaves), Allium sativum
(Garlic-Yellow-bulb). Acacia polyacentha wild is popularly known for its astringent and
antioxidant activities.”! It exhibits various immunopharmacological effects like antipyretic,
anti-diarrhoeal, hypoglycaemic, hepatoprotective, antioxidant activities, applied externally to
ulcer, boils and skin eruptions etc.!®! Bauhinia rufescens lam is use for the treatment of
diarrhea, dysentery, Jaundice, diabetes mellitus, ophthalmic diseases, syphilis and other
venereal diseases and to reduce fever.l”! Acacia senegal is known to be beneficial in kidney
diseases, act as an anti-oxidant,'® and is known for its analgesic, astringent, emollient, liver
tonic, antipyretic, anti-asthmatic, oral cavity lesions bleeding, bronchitis, gonorrhoea,
leprosy, typhoid fever and upper respiratory tract infections properties.””! Adensonia digitata
lam is known native tree to Africa, baobab has numerous biological properties including
antimicrobial, anti-malaria, diarrhoea, anaemia, asthma, antiviral, anti-oxidant and anti-
inflammatory activities amongst others.!® Other therapeutic importance includes the
treatment of bronchial asthma, dermatitis, sickle cell anaemia, diuretic, anti-diabetic,
diarrhoea, dysentery, laxative, hic-cough in children, anti-oxidant, anti-inflammatory,
antidote for poison, anti-trypanosome uses.™ Allium sativum is used widely in food and
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medicine.®® The aqueous garlic extract exerts antioxidant action by removing reactive
oxygen species and enhancing cellular antioxidant enzymes such as superoxide dismutase,
catalase, and glutathione peroxidase.* In addition, garlic represents an important source of
antioxidants due to phytochemicals such as diallyl sulfide (DAS) and S-allyl
mercaptocysteine.™ Immunomodulation is a process by which an organism's immune system
is modified and regulated by certain molecules called immunomodulators.®
Immunomodulation includes the innate and adaptive arms of the immune system through the
dynamic regulation of messenger molecules such as cytokines, facilitating phagocytic
function, adhesion molecules, nitric oxide, hormones, neurotransmitters and others peptides
among others."*8 The role of cytokines as immunomodulators is considered very important
for the cure of the disease; they are autocrine, paracrine or endocrine in action and can exert a
synergistic or antagonistic effect on their own production.*¥ This PHF was_claimed to have
immunomodulatory activities by a local herbal medical practioners in Kano, Nigeria.
Consequently, it is used by some people in the state. Certainly, previous study shows it has
potential immunomodulatory effect on Neutrophils function and humoral immune
response.!?”l However there is no scientific information on its phytochemical constituents or
acute toxicity as well as cytokines. Therefore this study was set to provide this vital

information.

MATERIALS AND METHODS

Plant materials

Plant material was collected from Al-Mustakshif Medical Health Centre, Kano, Nigeria (RC:
1393615). The plant materials were washed under running tap water to remove the surface
pollutants and the whole plants were allowed to shade-dried and made into a coarse powder
which was passed through a 40-mesh sieve to get a uniform particle size. A 60 g of the
powder was dissolved into 1000 ml of distil water.The preparation was left to soak for 24
hours in a water bath set at 40°C. The preparation was filtered using Whatman No. 1 filter
paper. The resultant filtrate was concentrated to dryness at 40°C under reduced
pressure.?JAbout 0.1 g of the dried extract was dissolved in 1 ml of distilled water and this

served as stock.

Animals
A total of 36 Wistar rats of 16-18 weeks old, weight between 126-148g of either sex (13

Females; 13 Males) were used in this study. The animals were purchased from the
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Department of Veterinary Pharmacology, Faculty of Veterinary Medicine, Ahmadu Bello
University (ABU), Zaria, Nigeria and kept in the animal house of Faculty of pharmaceutical
sciences, Usmanu Danfodiyo University, Sokoto (UDUS), Nigeria. They were allowed to
acclimatize for two weeks and fed with standard pelletized growers’ feed (Vital feed, Jos,
Plateau) and water ad libitum. Out of 36, 12 were used for acute toxicity study while 24 were
used for cytokines analysis. The animals were maintained under the Institutional standard
laboratory conditions for experimental animal and the principles of laboratory animal care
guidelines were adopted.?? The study was approved by Faculty of Veterinary Medicine
Animal Research Ethics Committee (FAREC) with reference number as
UDUS/FAREC/2019/AUP-RO-3.

Phytochemical Screening of Polyherbal Formulation

The phytochemical screening was carried out on the crude aqueous extract of the polyherbal
formulation at Department of Pharmacognosy and Ethnopharmacy, Faculty of
Pharmacological Sciences, Usmanu Danfodiyo University, Sokoto, Nigeria. The following
phytochemicals were screened Alkaloids,?® Steroids, Terpenoids, Vitamin and Saponins,?¥
Cardiac Active Glycosides and Flavonoids,?® Anthroquinones,’”®! Tannins, Polyphenol,

Carbohydrates and Proteins.*”!

Acute Toxicity Studies

This was carried out in the animal house of Faculty of Pharmaceutical Sciences, Usmanu
Danfodiyo University, Sokoto, Nigeria. The procedure was described by Lorke’s.!?®!
IMMUNOMODULATORY ACTIVITY ON CYTOKINES

Animal grouping and treatment

A total of 24 Wistar rats were randomly divided into six groups and each group contains
fourrats. Group 1 received 10ml/kg b.w. of normal saline, Group 2 received 50mg/kg b.w. of
Levamisole Hydrochloride (Guangehou Kafen Biotech Co., Ltd, China). Groups 3 received
subcutaneous injection of 200 mg/kg b.w. of Cyclophosphamide (Guangehou Kafen Biotech
Co., Ltd, China). At day one, Group 1 - 6 received 250, 500 and 1000 mg/kg bw of PHF
respectively, for 14 days orally.

Blood collection and processing
On day 15, 2 ml of blood sample was collected by cardiac puncture from each Wistar rat

under mild chloroform anaesthesia. The blood samples were transferred into clean plain tubes
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allowed to clot within 30 minutes of collectionthen centrifuged at 500 g for 5 minutes to
obtain neat serum and then transferred into a labelled cryovials then immediately stored at -
20°C until used.

Cytokines analysis

To measure the serum concentration of cytokines (i.e. IL-10 and IL-12), sandwich-ELISA
technique (Sunlong Biotech Co, Ltd., China) was used. The procedure was performed
according to manufacturer’s instructions. The assay range for IL-10 is 1.6pg/ml-80 pg/ml and
assay sensitivity is 0.5pg/ml. For IL-12, assay range is 3pg/ml-200 pg/ml and assay
sensitivity is 0.5 pg/ml.

Statistical Analysis

The statistical analysis was carried out using SPSS 21 Software package (IBM, USA). Test
for normality was performed to ascertain normal distribution of the variables. Data was not
normally distributed based on tests of normality results: Shapiro-Wilk, supported by Q-Q
plot. Therefore the results obtained are presented as Median. Kruskal Wallis test was carried
out to explore differences on variables across the groups. The p value < 0.05 was used to

determine the level of statistical significance.

RESULT

Phytochemical constituents

The physical properties of polyherbal formulation extract shows gummy texture and brown
colour and the percentage yield of the extract after aqueous extraction was 31.1% (Table 1).
The Preliminary phytochemical screening of aqueous extract of the polyherbal formulation
shows that it contains the following constituents Alkaloid, Terpenoids, Steroid, Cardiac
Active Glycoside, Flavonoids, Saponins, Tannins, Polyphenols, Vitamins, Carbohydrate,

Photosterols, Protein, however Anthroquinones is absent.

Acute toxicity
The Lethal Dose (LDsp) of the aqueous extract of polyherbal formulation was above 5000

mg/kg/bw. No any mortality was recorded after 24 hours of observation (Table 2).

Immunomodulatory activities on cytokines
The study revealed that there is a statistically significance difference in concentration of IL-

10 across the six groups (x> =26.81, p <0.001). Group 2 recorded a highest concentration
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median score (Median =43.02pg/ml) and the least is group 3 (Median = 10.55 pg/ml).
Similarly there is statistically significance difference in concentration of IL-12 across the six
groups (x> =32.32, p<0.001). Group 2 shows a highest concentration median score (Median
=196.15 pg/ml) compared with the other groups and the least is group 3 (Median = 20.74
pg/ml) depicted from Table 3.

Table 1: Physical properties of polyherbal formulation extract and the percentage yield

of the extract after aqueous extraction.

Plant material Plant Colour Type 9f % Texture | Colour
part extraction | yield

Acacia polyacentha wild | Bark | Light-brown

Bauhinia rufescens lam | Bark | Dark-brown A

Acacia senegal Bark | Light-brown e?(l:re;clis 31.2% | Gummy | Brown

Adensonia digitata leaves | Green

Allium sativum Bulb | Light-yellow

Table 2: Lethal Dose (LDsp) of the aqueous extract of PHF in Albino Wistar rats.

Dose Observation
(mg/kg/b.w.) | First phase | Second phase

10 0/3 -
100 0/3 -
100 0/3 -

1600 - 0/1

2900 - 0/1

5000 - 0/1

0/3 means none of the wistar rat died out of the three rats in the group; 0/1 means none of the

wistar rat died in each group of one wistar rat after 24 hours of experiment.

Table 3: Effect of agqueous extracts of PHF on serum concentration of 1L-10 and IL-12

in Wistar Albino rats.

Group (n=4) Dose (kg/b.w.) IL-10 (pg/ml) IL-12 (pg/ml)
Median Median
| (NS) 10ml 34.14 54.14
Il (LEV) 50 mg 43.02 196.15
111 (CYP) 200mg 10.55 20.74
IV (PHF) 250mg 32.86 77.28
V (PHF) 500 mg 36.38 126.35
VI (PHF) 1000 mg 35.39 192.48
Kruskal Wallis Test +’= 26.81, p< 0.001 | 5= 32.32, p<0.001

NS= Normal saline; CYP= Cyclophosphamide; LEV= Levamisole hydrochloride
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DISCUSSION

Polyherbal formulations are abundantly gaining popularity globally as compared to allopathic
medicine for the treatment of different types of ailments,?” the integrity of any plant material
can be measured by its bioactive constituent and its safety to use.*”

Our result on the Phytochemical screening shows that the polyherbal formulation contain the
followings Alkaloid, Terpenoids, Steroid, Cardiac Active Glycoside, Flavonoids, Saponins,
Tannins, Polyphenols, Vitamins, Carbohydrate, Photosterols, Protein, however, there is no
Anthroquinones. This finding is in agreement with some previous studies which reported
some individual plants with similar constituents with that of the formulation, Acacia
senegal ®*Y Bauhinia rufescens Lam!”? and Allium sativa.”’'®2B33 However, another study
reported the presence of Anthroquinones in Adensonia digitata.2* The disparity may be
confined to the uniqueness in the combination of the formulation and probably as a result of
differences in the geographical location, weather condition and soil type of the plants. Plant
of same species may have variation in their constituent due to differences in geographical
location, weather condition, soil type etc.*® Furthermore, herbs to herbs combination may
lead to variation in constituent of a formulation due to the individual herbs proportion that

makes the formulation.®

This study revealed that the LD50 of the formulation is greater than 5000 mg/kg/bw,
therefore was thought to be safe.l®! Furthermore any compound with oral LD50 of 5000
mg/kg/bw or more should be considered as practically harmless.*”! This finding is in line
with some previous study which reported that Adensonia digitata had LD50 of 8000
mg/kg,!®® Adensonia digitata® Acacia senegal® and Acacia polyacentha bark extract.[*!
However on contrary some studies reported low LD50 for instance LD50 of Allium sativum
is 650 mg/kg,[*? Bauhinia rufescens is 1265 mg/kg.*®! Of note some of these plants are
individual constituents of the formulation. The disparity may be as a result of the plant
material combination, difference in specie type of the plant, the animal species which may

differ in toxicity effect and route of administration of the plant material.[*¥

In this study we found that there is irregular increase in IL-10 concentration across the
treatment groups. The increase is not consistent with dose increase of the PHF. This finding
suggests that, there is inconsistent activity of the PHF on secretion of IL-10. It displays both
immunosuppressive and immunostimulating activities.*! The cytokine blocks the production

of pro-inflammatory cytokines such as IFN-y, IL-12 and Th2-derived cytokine like IL-5, but
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induced IgE synthesis of 1L-4.1®1 As IL-10 in turn strongly inhibits antigen presenting cell-
derived 1L-12 production.*”? Some cytokines such as IL-12 antagonistically oppose the
functions of I1L-10.11 Our findings is in conformity with the study of Jeong™®! which
reported that aqueous extract of Jeo-Dang-Tang a polyherbal formulation down regulate or
stabilized 1L-10 production, however study by Luo® disagree with our findings, they
reported that aqueous extract of Qing-huo-bai-du-yin a polyherbal formulation up regulate
IL-10 production. Polysaccharides in herbs have been proven to possess potent
immunostimulating effect by significantly decrease IL-10 expression in mice.!

This study finding revealed that after the treatment with PHF, there is significant increase in
IL-12 concentration with corresponding increase in PHF dose across the treatment groups.
These findings indicated that, PHF has potential effect on the secretion of IL-12. Cytokine
production is mediated by monocytes, macrophages, dendritic cells and other antigen-
presenting cells. Indeed, proliferation of both T and NK cells is enhanced in response to IL-
12, and contributes to its robust immunomodulatory activity.®? Important property of I1L-12
is its ability to induce production of IFN-y from immune effector cells. This propensity for
promoting IFN-y production is a means by which IL-12 facilitates cellular interactions that
bridge innate and adaptive immune responses.”® Our finding was consistent with the
findings of Kurokawa®" which reported that Kakkon-to a polyherbal formulation up regulate

IL-12 production. Furthermore, Saponins stimulate lymphocytes and 1L-12.5%

CONCLUSIONS

The polyherbal formulationis rich in phytochemical that may be responsible for some of the
pharmacological and immunomodulatory activitiesas claim by the herbalist. The formulation
may be practically safe as no mortality observed in the study and the LDs is above 5000
mg/kg/bw. The PHF demonstrated potential immunomodulatory activity on serum IL-12

level, however inconsistent on the concentration of 1L-10.
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