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INTRODUCTION

ABSTRACT

Background: Medicinal plants have been utilized for medicinal purposes
including antibiotics, anti-malaria, anti-HIV, anti-tuberculosis and anti-
inflammatory agents for ages in most parts of West Africa and Africa at
large. Medicinal plants are the major components in all traditional medi-
cine systems. Many research groups are engaged in multi-disciplinary
assessment, reviews and evaluation of phytochemicals from medicinal
plants for leads in developing drugs and active ingredients of medicines
for treatment of various diseases. Therefore, the overview and compila-
tion of several research findings on activities of medicinal plants.
Objectives: In the present review, an attempt has been made to give an
overview of certain phytochemical constituents of biological importance
from medicinal plants responsible for disease treatments.

Methods: Reports of previous work on the medicinal plant species were
accessed from the published scientific peer-reviewed journals, books,
short communications, from national, regional, and international organi-
zations and institutions. Scientific compilation of these studies to provide
useful information on the pharmacological importance of these plants in
disease control was done.

Results: Medicinal plant species contain bioactive compounds such as
triterpenoids, glycosylated triterpenes, and other phytochemical constitu-
ents with varied biological importance.

Keywords: Medicinal plants, Phytochemicals, Bioactive, Disease treat-
ment, Therapies

positive attitude to the application of herbs

Medicinal plants are well known natural
sources of therapeutic agents used for the treat-
ment of various diseases. About 20,000 plant
species have been documented to be valuable
for medicinal purposes by World Health Or-
ganisation (Gullece et al., 2006; Chika and
Bello, 2010; Mtunzi et al., 2017a, b). Natural
products either as pure compounds or as stand-
ardized plant extracts provide unlimited oppor-
tunities for drug development or lead to new
efficient drugs because of the unmatched avail-
ability of chemical diversity (Cos et al., 2006;
Moloney, 2016, Guo, 2017, Khan, 2018;). In-
creasing interest in medicinal plants can be at-
tributed to a number of reasons such as cultural
belief, affordability and unlimited access of
traditional medicine. Long-time usage of herb-
al medicine has also increased people’s
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(Maregesi et al., 2007). Many drugs cur-
rently used in orthodox medicine are me-
dicinal plant isolates or derivatives. Exam-
ples include opium isolated from Papaver
somniferum extracts and aspirin, an acetyl
derivative of 1-O-(2'-acetoxy) benzoyl-o-D
-glucopyranose extracted from willow
bark.

Aspirin is one of the most widely used
compounds in the treatment of simple pain
and inflammation while its toxicity is much
lower than most compounds possessing
similar pharmacologic activity (Hussain et
al., 1979; Truelove et al., 1980). World
Health Organisation reported that over 80
% of the world’s population uses tradition-
al medicine (TM) for some aspect of their

Ejidike et al 89


https://www.ajol.info/index.php/aujst

primary healthcare (PHC) and traditional medi-
cal practice need (Hassan et al., 2009; Ekor,
2013; Bhat, 2014; Oyebode et al., 2016;. Me-
dicinal plants are the major components in all
traditional medicine systems. Many research
groups are engaged in multi-disciplinary as-
sessment, reviews and evaluation of phyto-
chemicals from medicinal plants for leads in
developing drugs and active ingredients of
medicines for treatment of various diseases
(Katiyar et al., 2012; Cragg and Newman,
2013; David et al., 2015; Sharma and Gupta,
2015; Yuan et al., 2016). The tradition of col-
lecting, processing and applying plant-based
medications have been handed down from gen-
eration to generation by adults using the oral
method, especially in African countries
(Herdberg and Staugard, 1989). Medicinal
plants have been used to cure a variety of hu-
man ailments since ancient times (Kamboj,
2000).

A large number of anti-microbial agents de-
rived from traditional medicinal plants are
available for treating various diseases like men-
ingitis, cholera and tuberculosis which are
caused by micro-organisms (Jain, 1994;
Chukwujekwa and Standen, 2016; Adamu et
al, 1999, Ahmed et al., 2009; Batawila et al.,
2005. Some of the lifesaving drugs from me-
dicinal plants include: morphine, digoxin, eme-
tine and ephedrine (Farnsworth and Morris,
1976). Important factors for the anti-microbial
potential of medicinal plant preparations in-
clude sensitivity of the infecting micro-
organism, period of exposure, concentration,
and structural features of the bioactive com-
pound. Direct toxicity of compounds extracted
from medicinal plants can be tested on animal
cells because of the close association with hu-
man tissues or cells (Tyler, 1997). Any sub-
stances with selective toxicity to pathogens and
little or no toxicity to human and animal cells
are considered good candidates for developing
new antimicrobial drugs (Nimri et al., 1999;
Saxena and Sharma, 1999; Mtunzi et al.,
2017b). There are several medicinal plants that
are currently being used by patients for their
immune boosting abilities, especially in cases
of HIV and AIDS, tuberculosis (TB), and can-
cer patients (Al-Anazi et al., 2004; De-wet et
al., 2013).

Presently, important pharmaceutical establish-
ments are presently involved with wide-ranging
exploration on plant and herbs collected from
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the sub-Sahara, rain forests and other places
for their possible medicinal significance.
Treatment of cancer, bacteria, fungi, obesi-
ty, diabetes, drug addiction, and other ail-
ments has benefitted directly or indirectly
from African traditional pharmacologists
through herbal plants such as Combretum
species, African  willow, Merremia
borneensis, Teedia Iucida, Rhus lep-
todictya, hoodia, iboga, Pelargonium Grav-
eolens L’HER and others. (Baba-Mouza et
al., 1999; Millar and Yelsang, 2016; Mtunzi
et al., 2017a,b, Motsumi et al., 2020).

METHODOLOGY

Reports and references on the medicinal
plant species were accessed from the pub-
lished scientific peer-reviewed journals,
books, short communications, reports from
national, regional, and international organi-
zations and institutions, theses, conference
papers, and other materials. International
online databases including SCOPUS,
Chemical Abstracts Service (CAS), Science
Direct, MEDLINE, ProQuest, ISI Web of
Science, Medline (National Library of
Medicine), EBSCO, SCIMAGO, EM-
BASE, and Google scholar using precise
search terms were utilized for literature
search. Such terms include but are not lim-
ited to Combretum species, medicinal
plants, properties of Combretum genus,
phytochemicals, ethnopharmacological po-
tentials, antibiotics, biological assays, phar-
macological, traditional medicine, chemical
constituents, chemotherapeutic agents, and
traditional uses of medicinal plants with
over 400 studies consulted, papers ranging
from 1970 to 2020.

RESULTS and DISCUSSION
Phytochemical Constituents

Plants produce primary and secondary me-
tabolites which encompass a wide array of
functions. Examples of primary metabolites
include amino acids, simple sugars, nucleic
acids and lipids which are compounds that
are essential for cellular processes (Croteau
et al., 2000). The secondary metabolites of
plant are compounds with no apparent func-
tion in the primary metabolites of the or-
ganism, and this substance tends to be of
restricted taxonomic distribution. The most
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common plant secondary metabolites occur in
the following groups: alkaloids, aanthraqui-
nones, coumarins, essential oils, flavonoids,
steroids and terpenoids (Morales et al., 2002;
Mtunzi et al., 2017a, Moraes etal., 2016).
These bioactive compounds play a very signifi-
cant role in defence against oxidative reactions
and microbial infections, possessing better ac-
tivities over synthetic drugs (Batta, 2016;
Makanyane et al., 2019). Phytochemicals are
non-nutritive plant chemicals that have protec-
tive or disease preventive properties. They are
natural bioactive compounds found in medici-
nal plants. They are nonessential nutrients,
meaning that they are not required by the hu-
man body for sustaining life. It is well-known
that plant produces these chemicals to protect
themselves against herbivores, but recent re-
search demonstrates that they can also protect
humans and animal against diseases
(Cunningham and Zondi, 1991; Ademola &
Elliot, 2010). There are more than thousand
known phytochemicals. Some of the well-
known phytochemical are flavonoids, tannins,
phenols, and many more. Chemical analysis
has led to characterization of about 65 metabo-
lites including phenolic aids, cinnamic acids
and tannins, flavonoids and coumarins
(Roberts, 2002).

Medicinal plant parts such as roots, bark, stem,
leaves, flowers, and fruits are commonly rich
in phenolic compounds such as flavonoids,
phenolic acid, stilbenes, tannins, coumarins
and lignin’s (Surveswaram et al, 2010). Medic-
inal plants constitute an effective source of an-
timicrobial natural products. The use of medic-
inal plants all over the world predates the intro-
duction of antibiotics and other modern drugs
into Africa continent (Haslam et al., 1989).
Most phytochemicals have antioxidant activity
and protect our cells against oxidative damage
and reduce the risk of developing certain types
of cancer. Phytochemicals with antioxidant ac-
tivity are: allylsulfides which includes the
(onions, leeks, garlic), carotenoids (fruits, car-
rots), flavonoids (fruits, vegetables), polyphe-
nols (tea, grapes). Isoflavones, found in soy,
imitate human oestrogens and help to reduce
menopausal symptoms and osteoporosis (Kim
et al., 2003). Indoles, which are found in cab-
bages, stimulate enzymes that make the oestro-
gen less effective and could reduce the risk for
breast cancer. Other phytochemicals, which
interfere with enzymes, are protease inhibitors
(soy and beans), terpenes (citrus fruits and
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cherries). The phytochemical allicin from
garlic has anti-bacterial properties. Some
phytochemicals bind physically to cell
walls thereby preventing the adhesion of
pathogens to human cell walls. Proanthocy-
anidins are responsible for the anti-
adhesion properties of cranberry (Ferrara et
al., 2009). Consumption of cranberries also
reduces the risk of urinary tract infections
and improves dental health (Bakker et al.,
2004; Hisano et al., 2012).

Classification of the phytochemical con-
stituents of biological importance from
medicinal plants

Phenolic

Phenols sometimes called phenolic, are a
class of chemical compounds consisting of
hydroxyl functional group (OH) attached
to an aromatic hydrocarbon group. Phenol-
ic compounds are dietary constituent wide-
ly existing in plants and have been consid-
ered to have high oxidant capacity and free
radical scavenging capacity (Kahkoneon et
al., 2001, Gautam et al., 2022). They are
classified as secondary metabolites while
primary metabolites include: proteins, nu-
cleic acids, carbohydrates and lipids, and
are involved in the synthesis of material
essential for the growth of all organisms
(Haslam, 1993). Phenolic compounds
which are synthesized primarily from prod-
ucts of the shikimic acid pathway (Figure
1) have several important roles in plants.
Phenolic compounds have attracted great
attention as potential agents of preventing
and treating many oxidative stress-related
diseases. Several studies have showed that
phenolic compounds were the main antioxi-
dant ingredients in several medicinal plants
(Cai et al., 2004; Liu et al., 2008).

Phenolic compounds found in medicinal
plants are known for their antioxidant po-
tential and their role in prevention of hu-
man disease. Phenolic acids are plant me-
tabolites widely spread throughout the plant
kingdom. Recent interest in phenolic acids
stems from their potential protective role,
through ingestion of fruits and vegetables,
against oxidative damage disease (coronary
heart disease, stroke and cancers) phenolic
compounds are essential for the growth and
reproduction of plants, and are produced as
a response for defending injured plants
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Figure 1: Schematic pathway of phenols to the production of flavonoids (Herman et al., 1999).
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Scheme 1: Reaction of phenolic compound with redox active metal ions (Fenton chemistry)

against pathogens. The importance of antioxi-
dant activities of phenolic compounds and
their possible usage in processed food as a nat-
ural antioxidant have reached a new high in
recent years (Cai et al., 2004).

As an alternative antioxidant property, some
phenolic compounds with dihydroxy groups
can conjugate transition metals, preventing
metal-induced free radical formation. The re-
dox active metal ions such as Cu’ or Fe*" in-
teract with hydrogen peroxide (H,O,) through
Fenton chemistry (Scheme 1) to form hydrox-
yl radicals (‘OH), which is the most reactive
ROS known, being able to initiate free radical
chain reactions by abstracting hydrogen from
almost any molecule (Lii et al., 2010; Barbe-
henm et al., 2005; Flora et al., 2009). Five
phenolic compounds-three known flavonoids
and two novel cyclobutane chalcone dimers
both based on the cyclobutane ring have been
isolated from dichloromethane extract of the
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aerial parts of C. albopunctatum (Katerere
et al. 2004).

Alkaloids

Alkaloids are a group of naturally occur-
ring chemical compounds which contain
basic nitrogen atoms. This group also in-
cludes some related compounds with neu-
tral (McNaught and Wilkinson, 1997) and
even weakly acidic properties (Manske,
1965). Some synthetic compounds of simi-
lar structure are attributed to alkaloids
(Lewis, 1998; Kingston, 2011; Babbar,
2015). In addition to carbon, hydrogen and
nitrogen, alkaloids may also contain oxy-
gen, sulphur and more rarely other ele-
ments such as chlorine, bromine and phos-
phorus (Babbar, 2015; Joseph, 2016).

Alkaloids are produced by a large variety
of organisms, including bacteria, fungi,
plants and animals and are part of the
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group of natural products (also called secondary
metabolites). Many alkaloids can be purified
from crude extracts by acid-base extraction. Al-
kaloids often have pharmacological effects and
are used as medications, as recreational drugs
or in entheogenic rituals (Rhoades, 1979; Cano
et al., 2022; Li et al., 2022). Most alkaloids are
weak bases, but some are amphoteric, for exam-
ple theobromine and theophylline. Mostly are
poorly soluble in water but readily dissolve in
organic solvents, such as chloroform, diethyl
ether and 1,2-dichloroethane (Siek, 1978; Bab-
bar, 2015).

Terpenoids

Terpenoids are common constituents of the res-
ins of higher plants and they are useful chemo-
systematics characteristics of existing plants
especially conifers (Gershenzon and Dudareva,
2007). The Combretaceae has yielded mainly
pentacyclic triterpenoids varying from oleanoic
and ursanoic acids to friedelins, cycloartanes
and dammaranes. Arjunolic acid and glycosides
have been isolated from C. Molle and T. Arjuna
(Panzini et al., 1993; Kumar and Orabhakar,
1987). Sericic acid and sericoside was isolated
from the root extracts of 7. sericea (Eldeen et
al., 2006). Friedelin, epifriedelin and betulinic
acid from the bark extracts of C. imberbe and
oleanene-based pentacyclic triterpenes
(imberbic acid) and its glycosides have been
reported (Rogers and Subramony, 1988; Rog-
ers, 1989; Angeh et al. 2007a; Jossang et al.,
1996).

Other oleanene-type pentacyclic triterpenoids
bearing 29-carboxy and la-hydroxy substituent
were isolated from C. molle, C. edwardsii, C.
eleagnoides, C. apiculatum, C. kraussi, C. pa-
doides and Anogeissus leiocarpus (Ganz et al.,
1998; Rogers and Verotta, 1996; Asami et al.,
2003; Katerere et al., 2003; Angeh et al., 2006;
Angeh et al., 2007b; Chaabi et al., 2008). These
compounds demonstrate the close chemotaxo-
nomic relationships among the species and be-
tween African and South American Combretum
species (Facundo et al., 1993; Rogers, 1995).
There is great interest in studies of triterpene as
reported in the literature as biologically inter-
esting group of terpenoids (Sandjo and Kuete,
2013; Hill and Connolly, 2015, Sankhuan et al.,
2022). This can be alluded to the fact that these
compounds possess anticancer potential (Cao et
al., 2004; Ponou et al., 2011; Aminin et al.,
2015), antidiabetic, antioxidant (Ghosh et al.,
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2013; Araujo 2013, Masyita et al., 2022),
antibacterial, antifungal (Heftmann, 1975;
Yuan et al., 2008; Ponou et al., 2011;
Mpetga et al., 2012; Lasisi et al., 2012;) and
are also used in the treatment of Alzhei-
mer's (Sousa et al., 2012; Yin 2015). Triter-
penes have shown significant anti-
inflammatory activity (Geetha and Vara-
lakshmi, 2001; Longhi-Balbinot et al.,
2009; Wu et al., 2011). In 2012, Longhi-
Balbinot and co-worker found anti-
inflammatory potentials of pentacyclic
triterpene 3, 6, 16B-trihydroxylup-20(29)-
ene (TTHL) on nociception and vascular
permeability induced by acetic acid as well
as the effect of TTHL on carrageenan-
induced peritonitis and the levels of cyto-
kines (interleukin 1-f [IL-1p], tumor necro-
sis factor o [TNF- a] and interleukin 10 [IL-
10]). Cycloartane-type triterpenoids were
isolated from C. erythrophyllum (Rogers
and Verotta, 1996) and C. quadrangulare
(Ganzera et al., 1998; Adnyana et al.,
2000a, b; Banskota et al., 2000a; Banskota
et al., 2000b; Adnyana et al., 2001a, b; Tou-
me et al., 2011), C. leprosum (Facundo et
al., 2008), C. griffithii (Moosophon et al.,
2011), C. albopunctatum (Katerere et al.,
2004), C. fragrans (Dawe et al., 2016), C.
yunnanense (Wang et al., 2011) while acid-
ic dammarane arabinofuranosides was re-
ported from C. rotundifolium (Rogers,
1995). Co-occurrence of tetracyclic and
pentacyclic classes of these triterpenoids is
unusual but C. molle contains both
(Katerere et al., 2012, Sankhuan et al.,
2022). Panzini et al. (1993) reported the iso-
lation of acetylated rhamnosides of 1,3 hy-
droxylated pentacyclic triterpenoids from C.
imberbe and T. stulhmanii. These com-
pounds have good activity against Myco-
bacterium fortuitum. Phytochemical analy-
sis has revealed Combretum leprosum Mart.
to be rich in compounds such as cycloar-
tanes, triterpenes: arjunolic, mollicacid, and
3B, 6B, 16 -trihidroxilup-20(29)-ene, and
flavonoids (3-O-methylquercetin, and quer-
cetin), with some proven biological poten-
tials (Facundo et al., 1993; Facundo et al.,
2008; Nascimento-Neto at al., 2015). Acidic
triterpenoid compounds extracted with bi-
carbonate solution have were isolated from
leaves of C. rotundifolium and C. fruti-
cosum (Rogers, 1995).
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Figure 2: Diarylpropanes and an arylpropyl quinone from the methanol extract of stems of

C. griffithii (Moosophon et al., 2011)

Bioactivity-guided fractionation of methanolic
extract has led to the isolation of pentacyclic
triterpene: 1 1a-acetoxy-20,24-epoxy-25-
hydroxy-dammar-3-one  and  20,24-epoxy-
11a,25-dihydroxy-dammar-3-one from the Af-
rican tree C. nigricans Lepr. (Simon et al.,
2003). A lupane-triterpene: 3B, 6B, 16p -
trihidroxilup-20(29)-ene isolated from C. lep-
rosum Mart. fruit extracts showed significant
activity against the intracellular amastigotes
development of Leishmania (L.) amazonensis in
vitro (Teles et al., 2015). Moosophon et al.
(2011) reported the isolation and structural elu-
cidation by spectroscopic methods of diarylpro-
panes (1-3), arylpropyl quinone(4), and 1-(2-
hydroxy-4-methoxyphenyl)-3-(4-hydroxy-3-
methoxyphenyl)propane (5) (Figure 2) from
methanol extract of stems of C. griffithii and
their cytotoxicity against KB, MCF7, and NCI-
H187 cancer cell lines, and antimycobacterial
assay with MIC 3.13 pg/mL A new pentacyclic
triterpenoid glucoside: 28-0-B-p-
glucopyranosyl-2a,33,21p3,23-
tetrahydroxyolean-18-en-28-oate and fourteen
other known compounds were isolated from the
roots of C. racemosum P. Beauv., their antibac-
terial and inhibitory activities against promyelo-
cytic leukemia HL-60 and human erythromye-
loblastoid leukemia K562 cell lines evaluated
(Gossan et al., 2016).

Flavonoids

Flavonoids are a group of polyphenolic com-
pounds, which are widely distributed through-
out the plant kingdom (Narayana et al., 2001;
Yanewa et al., 2022). They possess well known
properties which include free radical
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scavenging, inhibition of hydrolytic and ox-
idative enzymes and anti-inflammatory ac-
tion (Frankel, 1995) and as other polyphe-
nols are mostly obtained from the biosyn-
thetic route of shikimic acid (Gil and Couto,
2013). This group of compounds continue
to gain researchers’ interests owing to their
structural diversity, biological and ecologi-
cal importance (Kuo et al., 2012, Pei et al.,
2022). Over 4000 structurally unique flavo-
noids have been identified in plant sources
(Middleton et al., 2000, Das et al., 2022).
The basic structure feature of flavonoids
compounds is the 2-phenyl-benzo[a]pyrane
or flavones nucleus, which consist of two
benzene rings linked to heterocyclic pyrane
ring (Figure 3). Flavonoids are ubiquitous
in photosynthesizing cells and therefore oc-
cur widely in the plant kingdom, constitut-
ing a major group of phenolic compounds
in plants. They provide pigmentation for
fruits, flowers and seeds which attract polli-
nators and seeds dispersers. Flavonoids
bearing a 3’,4'-dihydroxy-group such as
quercetin, myricetin, luteolin, and their gly-
cosides exhibited a vitamin P-like effect.
Polymethoxyflavones found in leave and
flower fractions of certain plants and citrus
fruits protects them from phytophthorain-
festans (Zaprometov, 1993; Bakhvalov et
al., 2009). They are found in fruit, seeds,
propolis, vegetables, nuts, tea, stems, flow-
ers, wine, and honey, and represent a com-
mon constituent of the human diet
(Havsteen, 1983; Senthilkumar and Veerap-
pa, 2014; Shahrajabian et al., 2022).
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Figure 3: Structures of some typical flavonoids (Gil and Couto, 2013)

Preliminary research indicates that flavonoids
may modify allergens, viruses and carcinogens
and so may be biological response modifiers.
They exhibit several biological effects such as
anti-inflammatory activity, estrogenic activity,
enzyme inhibition, antimicrobial activity, anti-
allergic activity, antioxidant activity, vascular
activity (Middleton et al, 2000; Cushnie and
Lamb, 2005; Chaves et al, 2011; Miilazzimoglu
et al., 2011; Mtunzi et al., 2017a) and anti-
cancer activities (De Sousa et al., 2007; Mtunzi
et al.,, 2017b). For a group of compounds of
relative homogeneous structure, the flavonoids
inhibit a perplexing number and variety of eu-
karyotic enzymes and have a tremendously
wide range of activities. In the case of enzyme
inhibition, this has been postulated to be due to
enzymes interaction with various parts of the
flavonoids molecule including: phenyl ring,
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carbohydrates, phenol and benzopyrone
ring (Havsteen, 1983; Shohaib et al., 2011;
Senthilkumar and Veerappa, 2014; Go-
khale and Wadhwani, 2015).

Flavonoids have been found as strong
topoisomerase inhibitors and induce deoxy-
ribonucleic acid (DNA) mutations in the
MLL gene, which are common findings in
neonatal acute leukaemia (Thirman et al.,
1993; Strick et al., 2000). In a report, DNA
changes were found to increase in cultured
blood stem cells on treatment with flavo-
noids (Barjesteh et al., 2007). A high flavo-
noid content diet in mothers is suspected to
increase risk particularly of acute leukae-
mia in neonates (Ross, 1998; Ross, 2000;
Spector et al., 2005). Polyphenols have
been reported to be strong topoisomerase
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Figure 4: Flavonoids from the methanolic flowers extract of C. lanceolatum Pohl.
(Aratjo et al., 2013)

inhibitors, similar to some chemotherapeutic
anticancer drugs including etoposide and doxo-
rubicin (Bandele et al., 2008). This property
may be responsible for both an anticarcinogen-
ic proapoptotic effect and a carcinogenic, DNA
damaging potential of the substances. Isolation
of four antioxidant compounds from leaf ex-
tracts of Combretum apicula-
tum subsp. apiculatum afforded  cardamonin,
pinocembrin, quercetrin and kaempferol
(Aderogba et al, 2012) Also, in leaves, flavo-
noids functions by promoting physiological
survival to the plants, protection from fungal
pathogens and UV- radiation (Harborne, 1994;
Harborne and Williams, 2000). These signifi-
cant compounds are involved in photosensitiza-
tion, energy transfer, the action of the plant
growth hormones and growth regulators, con-
trol of respiration and photosynthesis, morpho-
genesis and sex determination (Harborne and
Williams, 2000; Taylor and Grotewold, 2005;
Kuo et al., 2012). Four flavonoids from the
methanolic flowers extract of C. lanceolatum
Pohl. have been isolated by Araujo et al. (2013)
and identified as (1) dillenetin, (2) isorhamnet-
in, (3) quercetin and (4) 3-O-methyl quercetin
(Figure 4).

Medicinal plants as agents for treatment of
diseases
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Diarrhoea

Diarrhoea is a condition of having three or
more abnormal loose liquid bowel move-
ments per day. Infection is one of the major
causes of gastrointestinal disorders includ-
ing diarrhoea, irritable bowel syndrome,
constipation and intestinal pain and is esti-
mated to be responsible for deaths of about
3-4 million individuals each year, (Heinrich
et al., 2005; Bakare et al., 2011). The major
microorganisms responsible for intestinal
infection from food-borne are Salmonella,
Campylobacter jejuni and Escherichia coli
and water borne because of contamination
of domestic water supplies include Giardia
intestinals and Cryptosporidium parvum
(Semenya and Maroyi, 2012).

Traditional healers from different parts of
the world use various medicinal plant spe-
cies for the treatment of diarrhoea
(Dambisiya & Tindimwebwa, 2003, Anjum
et al.,, 2022; Orja & Mahara, 2022). Roots
of C. collinum combined with C. molle and
Phyllanthus reticulates are been used for
acute diarrhoea treatment. Leaves and roots
of C. imberbe extracts also have been used
for the treatment of diarrhoea
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(Neuwinger, 2000). Roots and stem bark ex-
tracts of C. zeyheri were used for treatment of
diarrhoea and root infusions are used for
bloody diarrhoea. The following plants: ex-
tracts from the roots of Punica granatum
(Punicaceae) and stem, barks of Indigofera
daleoides have been reported for the treatment
of diarrhoea with an MIC value of 0.039 mg/ml
(Semenya and Maroyi, 2012).

Leave extracts of Piliostigma thonningii was
reported to act as a remedy for coughing, and in
diarrhoea management in the Plateau State, Ni-
geria (Offiah et al, 2011). According to
Chinsembu et al. (2011), Combretum spp have
been investigated as herbal remedy for the
treatment of diarrhoea and tuberculosis in peo-
ple with HIV/AIDS, thereby advocating that
various plant species in the Combretaceae tam-
ily have possess ethnopharmacological proper-
ties. Combretum leprosum  (Combretaceac)
have also been used as a sedative, anti-
diarrhoeal, expectorant, antitussive, and for the
containment of bleeding (Agra et al., 2007; De
Albuquerque et al., 2007). De We et al. (2010,
2012) reported the use of Krauseola mosambi-
cina, C. papaya, Lippia javanica, Peltophorum
africanum, Psidium guajava L., Tabernaemon-
tana elegans, Sclerocarya birrea subsp., caffra,
Terminalia  sericea, Syzygium  cordatum,
Trichilia emetica and X. caffra for the treat-
ment of diarrhoea by people in northern Mapu-
taland, KwaZulu—Natal Province, South Africa.

Tuberculosis

Tuberculosis (TB) is another major infectious
disease caused by Mycobacterium tuberculosis
in humans and animals over 17,000 years espe-
cially in immunocompromised situations (NIH,
2001; Sandhu, 2011; Katale et al., 2012; Al-
Anazi et al., 2014). Mycobacterium tuberculo-
sis (M. tuberculosis) is an aerobic, acid fast,
non-spore forming non-motile bacillus that be-
longs to the family Tuberculosisceae (Loto and
Awowole, 2012). Tuberculosis (TB) infections
can also be caused by other members of M. fu-
berculosis complex including: M. bovis, M. bo-
vis BCG, M. africanum, M. microti, M. pini-
pedii, M. caprae, and M. mungi (Sandhu, 2011;
Halse et al., 2011; Dhama et al., 2011; Al-
Anazi et al.,, 2014). Tuberculosis is a conta-
gious disease in overpopulated areas among the
malnutrition and poor people (Pereira et al.,
2005).
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According to World Health Organization
(WHO), Tuberculosis is a global epidemic
and a leading cause of death amongst HIV-
infected people (Sandhu, 2011). Approxi-
mately eight (8) million of TB infection
new cases are reported yearly with the mas-
sive majority happening in developing
countries, and most of the new cases arising
as reactivations of old TB infections (Al-
Anazi et al., 2014). In 2014, an estimated
1.2 million (12 %) of the 9.6 million people
who developed TB worldwide were HIV-
positive (WHO, 2015). This is further
grounded with the global rates of TB esca-
lating in Asia, Africa, and Latin America
where co-infection with human immunode-
ficiency virus (HIV) is common (Fanning,
1998). The treatment of Tuberculosis has
become more complex because of the emer-
gence of drug resistant M. tuberculosis
strains (Balunus and Kinghorn, 2005; Fab-
ricant and Farnsworth, 2001). An alterna-
tive method to find new drugs is in natural
products isolated from medicinal plants.
Natural products isolated from plants have
played an important role in discovery of
drugs against infectious diseases (Cragg et
al., 1997; Singh et al., 2022).

Some plants from Combretum species and
other species have been investigated for the
treatment of tuberculosis. A study by Se-
menya and Maroyi (2013) revealed that lo-
cal communities in the Limpopo Province
are still dependant on medicinal plants to
treat and manage TB. The bark extracts of
C. molle has been studied for the treatment
of tuberculosis strains and exhibited an
MIC value of 1 mg/ml from the acetone
extract against M. tuberculosis (Asres et al.,
2001). Combretum hereroense is reported
as a remedy for TB and chest pain patients
in southern and eastern Africa (Watt and
Breyer-Brandwijk, 1962; Semenya and
Maroyi, 2013, Oloya et al., 2022).

Other plant species such as Chenopodium
ambrosioides L. (Amaranthaceae), Nidorel-
la anomala Steetz, Nidorella auriculata
Senecio serratuloides DC. var. serra-
tuloides, Cassine papilllosa  (Hochst)
Kuntze, Euclea natalensis A.DC and Polyg-
ala myrtifolia , Occimun, Alstonia scholaris
were found to be active against M. tubercu-
losis (MIC < 100 mg/ml) (Lall and Meyer,
1999; Maghfiroh et al., 2022). VhaVenda
traditional healers of the Limpopo
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South Africa use Lippia javanica and Carica
papaya to treat TB (Green et al., 2010). The
uses of Myrothamnus flabellifolius as a Myco-
bacterium tuberculosis remedy and other asso-
ciated ailments are well documented in South
Africa (Semenya and Maroyi, 2013). Bussmann
and Glenn (2010) reported the use of Melilotus
alba dried seeds for the treatment of tuberculo-
sis and respiratory infections. Root tubers of
Hypoxis hemerocallidea Fisch., C.A.Mey. &
Avé-Lall. of the (Hypoxidaceae-family) have
been used by Xhosa people in the Transkei re-
gion of Eastern Cape, South Africa for the
treatment of Tuberculosis (Bhat, 2014)

Pneumonia

Pneumonia is associated with lung inflamma-
tion, usually due to infections but sometimes
non-infectious, that has the additional feature of
pulmonary consolidation and this type if infec-
tions may be clinically observed using plain
chest radiography or computed tomography
(Gadkowski and Stout, 2008; Gazzoni et al.,
2014). Antibiotics improve the outcome in pa-
tients with bacterial pneumonia (Kabra et al.,
2010). Initially antibiotics depend on the char-
acteristics of the person affected, such as age,
underlying health and the location where the
infection was acquired (Lim et al., 2009). Most
of deaths in children under the age of five (5)
amounting to about 1.9 million due to pneumo-
coccal diseases occur in developing countries
(Scott et al., 2008; Rudan et al., 2008; Johnson
et al., 2010).

Pneumonia can be caused by infectious agents
such as: bacteria (Haemophilus influenza,
Streptococcus pneumonia), viruses (Corona
viruses, Influenza virus), fungi (Cryptococcus
neoformans, Pneumocystis jiroveci), and Para-
sites  (Strongyloides stercoralis, Toxoplasma
gondii) (Pomerville, 2010). Other symptoms
include: cough, fever, chest pain, and breathing
difficulty (Ashby and Turkington, 2007). Many
medicinal plant species are traditionally used
for respiratory illness/ disorder treatment,
amongst these species, some have been investi-
gated for their efficacy with optimistic results
with majority of the herbal preparations ob-
tained from the leaves of plants (Bussmann and
Glenn, 2010; Tojola et al., 2022). The use
Aframomum melegueta as a remedy for cough
and chest congestion have been reported in
Cameroon and Nigeria (Gill, 1992; Betti,
2004).

In 2009, Buwa and Afolayan reported the use
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of Artemisia afra leaf extract as active ingre-
dients against Klebsiella pneumonia, Bacil-
lus cereus, Escherichia coli, Staphylococcus
aureus, and Mycobacterium A+ strain. Van
Wyk and Gericke (2000), also noted use of
Artemisia afra as a remedy for respiratory
disorders such as colds, asthma, coughs,
bronchitis, and whooping cough. Extracts
from Combretum hereroense have shown
some activity against Klebsiella pneumonia,
Bacillus cereus, Escherichia coli, and Staph-
vlococcus aureus (Cock and Vueeren, 2015).
Leaf extract of Eucalyptus camaldulensis
inhibited the growth of Klebsiella pneumo-
nia, Bacillus cereus, Staphylococcus aureus,
and Escherichia coli (Abubakar, 2010). Chi-
nese medicinal herbs as treatments for child-
hood Pneumonia has been reported (Yang et
al., 2013). Flowers, leaves and stems (fresh
or dried) of Cronquistianthus lavandulifolius
DC. is use for pulmonary disease, cough,
bronchitis, cold, asthma; Whole plant, fresh
of Senecio tephrosioides Turcz. for pneumo-
nia, bronchitis, asthma; Flowers (fresh) of
Scabiosa atropurpurea L. is use for cough,
whooping cough, cold, bronchitis, compul-
sive cough; Pneumonia, bronchitis, chills
ailments are being treated using dried flow-
ers parts of Escobedia grandiflora (L.f.)
Kuntze; Dried tuber parts of Solanum tu-
berosum L. is use for bronchitis and respira-
tory problems; Fresh flowers of Diplo-
stephium gynoxyoides Cuatr., and Cronquis-
tianthus lavandulifolius for the treatment of
patients with cold, inflammation of the lung,
cough, bronchitis, asthma, pulmonary dis-
ease (Bussmann and Glenn, 2010). The holy
basil administration diminishes the NF-kB
expression and protects alveolar epithelial
cells from pneumonia infection (Suresh et
al., 2022). Bhat (2014) reported the use of
Symphytum officinale L. leaves (family: Bo-
raginaceae) by Xhosa people in the Transkei
region of Eastern Cape, South Africa for the
treatment of pneumonia and bronchitis; and
leaves of Artemisia afra Jacq. ex Willd. for
cough enemas. Aloe marlothii subsp.
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marlothii, Bridelia cathartica subsp. catharti-
ca, Clematis brachiate, Senecio serratuloides,
Syzygium cordatum, Terminalia sericea, Com-
bretum molle is being utilised by lay people in
northern Maputaland, KwaZulu—Natal Prov-
ince, South Africa for the treatment of respira-
tory infections (York et al., 2011; De Wet et
al., 2012). Flavonoids are the major constitu-
ents of medicinal plants with activities against
pneumonia infection (Cai & Zang, 2022).

Malaria

Malaria is a mosquito-borne infectious disease
of humans and other animals caused by eukary-
otic protists of the genus Plasmodium. Plasmo-
dium malariae infection was reported as being
intermittent, however, its dispersal has been
observed in most major malaria-endemic re-
gions/ districts of the world (Haworth, 1988;
Akuodor et al., 2011). The signs and symptoms
of malaria include fever, shivering, joint pain,
vomiting, anaemia and retinal damage (Beare
et al., 2006). P. falciparum, P. ovale, P. malar-
iae, P. knowlesi and P. vivax are the main caus-
es of malaria in human beings (Mueller et al.,
2007; Singh et al., 2004). Malaria has since
been one of the main health hazards in the
world, attributing to over one million deaths
each year with folks live in malarial endemic
regions over three (3) billion (Szmitko et al.,
2009). There has been a report of P. malariae
prevalence to peak in children less than ten
years of age which is similar to those of P. fal-
ciparum in West Africa (Mueller et al., 2007).

The global extent and consequences disease of
a such as malaria are disturbing especially with
the higher number that the clinical cases of ma-
laria are at present, being amongst the world’s
devastating infectious diseases infecting a lot of
people and causing deaths (Sachs and Malaney,
2002). Most of the drugs that have been used to
cure malaria are derived from natural products,
hence, medicinal plants are reported widely as
alternative sources of antimalarial agents
(Christensen and Kharazmi, 2001; Akuodor et
al.,, 2011; Habibi et al., 2022), and the other
reason being that traditional medicine is a med-
icine of propinquity, less restraining and less
expensive (Gbéassor et al., 1989; N'guessan et
al., 2010; Guédé et al.,, 2010, Abdou et al.,
2022). Artemisinin is one of the compounds
which was isolated from the leaves of Artemi-
sia annua and used for the treatment of
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malaria. The following Combretum species
have been used for the treatment of malaria:
Decoctions of roots and leaves of C. colli-
num Fresen. are used as well as root decoc-
tions of C. micranthum G. Don, stem bark
of C. molle R. Br. ex G. Don., roots and
leaves of C. molle with Ochna pulchra
(Ochnaceae), Burkea africana Hook
(Caesalpiniaceae) and Diospyros
chamaethamnus Dinter ex Mildbr. Barks,
roots, leaves or whole plants of Anacardi-
um occidentale, Morinda lucida, Rauvolfia
vomitoria, Enantia chlorantha, Azadirachta
indica, Alstonia boonei, Diospyros mespili-
formis, Gossypium  barbadense, Ha-
rungana, Parquetina nigrescens, Madagas-
cariensis, and Khaya grandifoliola plant
species have been found useful for malaria
therapy at Okeigbo, Southwest, Nigeria
(Odugbemi et al., 2007).

Khaya senegalensis, Azadirachta indica,
Mangifera indica, Cassia occidentalis,
Psidium guajava, Tamarindus indica, Cit-
rus limonum, Cymbopogon citratus, and
Eucalyptus sp., Carica papaya for the tradi-
tional treatment of malaria in Cameroon
(Pierre et al., 2011). Antimalarial plants in
Southern Nigeria by both herb sellers and
herbal practitioners including Azadirachta
indica, Cymbopogon citratus, Mangifera
indica, Carica papaya, Psidium guajava,
Citrus aurantifolia, Enantia chlorantha,
Vernonia amygdalina, Morinda lucida,
Ocimum gratissimum, Chromolaena odora-
ta, Anacardium occidentale, Ananas como-
sus, Persea americana, Nauclea latifolia
and Alstonia boonei. (Avwioro, 2010;
Ighere et al., 2011; Omoregie et al., 2011;
Dike et al., 2012; Olorunnisola et al., 2013;
Iyamah and Idu, 2015; Sema & Waktola,
2022). Highly efficacious gametocidal for
herbal product: Aloe schweinfurthii, Khaya
senegalensis, Piliostigma thonningii and
Cassia siamea. The authors reported that
the low dose of the herbal products exhibit-
ed the highest gametocydal activity and at
100 pg/ml, the species exhibited >80 % in-
hibition of late stage gametocytes (Amoah
et al., 2015).
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HIV/AIDS

As the AIDS crisis leads an increasing number
of countries to question their priorities in health
expenditures, there is an emerging awareness
that the traditional health practitioners can play
an important role in delivering an Aids preven-
tion message. There are concerns about unsafe
practices and a growth in claims of traditional
cures for AIDS. However, the World Health
Organization (WHO) has recommended the
inclusion of traditional healers into the na-
tional/ regional rejoinders to HIV/AIDS
(Homsy et al., 2004). Partnerships between
modern and traditional health sectors are foun-
dation to building a comprehensive strategy to
manage the HIV/AIDS crisis (Bodeker et al.,
2006). Although most HIV/AIDS-infected peo-
ple that need treatment can access antiretroviral
therapy from local hospitals and health centres,
several constraints of the antiretroviral program
compel many HIV infected people to use me-
dicinal plants to manage HIV/AIDS-related
opportunistic infections Tewtrakul et al., 2003;
(Chinsembu, 2009; Hedimbi and Chinsembu,
2012).

Other people use medicinal plants to offset side
effects from antiretroviral therapy. Documenta-
tion of anti-HIV plant species will help pre-
serve this important indigenous knowledge re-
source and may also lead to the isolation of
novel chemical compounds that can be devel-
oped into newer antiretroviral  drugs
(Nakibuuka & Mugabi, 2022; Kankara et al.,
2022). Due to high rates of utilization of tradi-
tional healers in sub-Saharan Africa, it is be-
lieved that traditional medicines are used for
the treatment of HIV and related symptoms
(Morris, 2001; Bodeker, 2003; Langlois-
Klassen et al., 2008; Omoruyi et al., 2012;
Nyamukuru et al., 2017; Pathak et al., 2022). In
Africa, some researchers have raised concern
that the African potato may inhibit antiretrovi-
ral therapy drug metabolism and transport
(Mills et al., 2005). Fungal infections have
been found to be the major cause of mortality
in patients with severely impaired immune
mechanisms (Kelberg, 1997).

Opportunistic fungal pathogens have become a
common cause of morbidity and mortality with
the rise in HIV (Garbino et al., 2001). Candida
and Aspergillus infections are usually found
mostly in immunocompromised persons such
as cancer, transplant and AIDS patients
(Kourkoumpetis et al., 2010). In
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immunocompromised patients, candida
infections can affect the oesophagus with
the potential of becoming systematic
(Fidel, 2002; Pappas, 2006). Patients with
late-stage HIV disease are at risk of acquir-
ing aspergillosis (Jung and Paauw, 1998;
Murakawa et al., 2000; Guazzelli et al.,
2009). Most people with weakened im-
mune systems develop a systemic illness
caused by Candida species (Choo et al.,
2010). In HIV patients, the presence of oral
candidiasis is the initial opportunistic infec-
tion in most cases (Fan-Havard et al.,
1991). The corm of African potato has been
used as traditional medicine and comple-
mentary alternative medicine for patients
infected with HIV/AIDS for its immune
boosting potentials (Khumalo et al., 2018).

Therefore, screening of plant extracts for
antiretroviral activity is significant because
plant derived anti-HIV compounds can in-
hibit replication of the virus by interfering
with one or more of the ten steps of the
HIV replicative cycle. Also, there has been
reports of a few compounds extracted from
various species of higher plants with re-
vealed antiviral activity (Kong et al., 2003;
Krishnaveni,., 2012). The use of Hypoxis
hemerocallidea L. plant parts by Xhosa
healers to treat wounds and alleviate HIV/
AIDS, arthritis, cold, and flu have been re-
ported by Grierson and Afolayan (1999).
Hypoxis hemerocallidea (African potato),
Hypericum perforatum (St. John’s wort),
Sutherlandia frutescens (Sutherlandia) and
Allium sativum (garlic) possessing antimi-
crobial, antioxidative, anticancer and anti-
inflammatory anti-HIV activity are some of
the herbs used by HIV-positive people in
sub-Saharan Africa (Langlois-Klassen et
al., 2007; Peltzer et al., 2011; Nagata et al.,
2011; Hussain, 2011; Miiller and Kanfer,
2011; Lee et al., 2012; Chen et al., 2012).
Naturally occurring alkaloids have been
found to possess anti HIV/AIDS potentials
(Verma & Lall, 2022).

Infections such as gonorrhoea, genital
warts, syphilis, internal and external sores
caused by STIs and symptoms related to
HIV/AIDS infections have been treated
with Combretum molle R.Br. ex G. Don,
Carica papaya L., Adenia gummifera
(Harv.) Harms var. gummifera, Hypoxis
hemerocallidea L., Kigelia africana (Lam.)
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Benth., Musa acuminate Colla, Terminalia se-
ricea Burch. ex DC., Trichilia dregeana Sond.,
Ximenia caffra Sond. var. caffra (Mabogo,
1990; Kambizi and Afolayan, 2001; Fyhrquist
et al., 2002; Fyhrquist , 2006; Pooley, 2005;
Van Wyk et al., 2009; York et al., 2011; De
We et al., 2012. Stems of Sarcophyte sanguin-
ea Sparrm. subsp. sanguinea used in combina-
tion with Adenia gummifera and Erianthemum
dregei have been reported for the treatment of
HIV/AIDS related infections and gonorrhoea
De We et al. (2012). In Kenya, more than 25 %
of HIV-positive people used Allium sativum as
reported by Nagata et al. (2011). Allium sa-
tivum and Dicoma anomala was reported as the
most commonly used medicinal herbs by HIV-
positive people in Leribe and Maseru districts
of Lesotho. Although, the efficacy and toxicity
profiles of the medicinal plants still need to be
investigated (Mugomeri et al., 2016). Artocar-
pus gomezianus, Artocarpus reticulates and
Artocarpus heterophyllus have been reported to
possess anti-HIV activity and inhibition of HIV
-1 RT activity (; Kun Silprasit et.al 2011).

Combretum mole, Terminalia chebula, Termi-
nalia sericea (family: Combreataceae) have
exhibited HIV-1 reverse transcriptase inhibi-
tions (Bessong et al., 2004; Bessong et al.,
2005; Bodiwala et al., 2009; Krishnaveni, M.,
2012). Ethanolic extracts of Plectranthus bar-
batus have demonstrated anti-HIV-1 potential
with 1Csq = 62 £ 0.2 pg/ml (Kapewangolo and
Hussein, 2013), while the effects of Ocimum
gratissimum, Ficus polita, Clausena anisata,
Alchornea cordifolia, Elaeophorbia drupifera
have exhibited an in vitro inhibition on HIV-1
and HIV-2 reverse transcriptase activity at EC
values ranging from 0.011 and 0.015 mg/ml
and <0.005 to 0.075 mg/ml respectively (Ayisi
and Nyadedzor, 2003). Stem bark, leaf, root
bark, or entire root of Piptadeniastrum african-
um (Hook. f.) Brenan, Bridelia micrantha
(Hochst.) Baill., Cymbopogon citratus (DC.)
Stapf, Clerodendrum capitatum (Willd.) Schu-
mach. & Thonn., Senna didymobotrya
(Fresen.) H.S. Irwin & Barneby, Tetrorchidium
didymostemon (Baill.) Pax & K.Hoffm, War-
burgia  ugandensis  Sprague, Canarium
schweinfurthii Engl., Zanthoxylum leprieurii
Guill. & Perr. species have been reportedly
used by Traditional medicine practitioners
(TMPs) of Mpigi District of Uganda.to treat
HIV/AIDS (Nyamukuru et al., 2017).
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Skin

Infectious dermatological diseases are a
common occurrence in the rural parts of
South Africa. Traditional healers play an
important role in black African culture with
the large number of people consulting these
practitioners (Lindsey et al., 1999). Plants
possessing dermatological properties are
highly effective owing to their ability to
stop bleeding, speed up wound healing and
soothe skin exposed to burns (Lewis and
Elvin-Lewis, 1977, Michalak, 2022;
Pranskuniene et al., 2022). The fleshy leave
and root extracts of most species within the
aloe family are used in many traditional
skin treatments (Mabberley, 1987). Tradi-
tional healers and indigenous people utilise
mainly the leaf sap of this genus widely for
the treatment of wounds, rashes, cracked
lips, burns and cracked skin (Cera et al.,
1980).

In a study by De Wet et al. (2013), at least
50 remedies deriving from 47 plant species
for the treatment of skin and soft tissue dis-
orders by rural people of Maputaland,
South Africa are different plant-based med-
ication. The skin diseases reported in their
study agree with a study investigated by
Njoroge and Bussmann (2007) in Kenya,
where sores are also the most frequently
treated skin disease. It was reported that
different parts of the same plant species
could be used to treat various skin disor-
ders. The plant materials were used either
fresh or dry in macerations, decoctions,
powders or pastes. Different plant parts ad-
ministration was mostly applied topically
as a paste, sap, powder or latex on the pre-
tentious skin area, followed by decoctions
that were taken orally (Adetutu et al., 2011;
Scheven et al., 2012; Mabona and Van
Vuuren, 2013; De Wet et al., 2013). The
use of Acridocarpus natalitius A. Juss.
leaves by Xhosa people in the Transkei re-
gion of Eastern Cape, South Africa for the
treatment of skin allergy was reported by
Bhat (2014). Several endophytes are also
used to combact skin ailments and treat
common human skin diseases and disorders
(Mahlangu & Tie, 2022)
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Anti-inflammatory

The immune system response to microorganism
often cause symptoms such as high fever and in-
flammation and has the potential to be more dis-
turbing than direct damage caused by a microbe
(Ryan and Ray, 2004). Inflammation is a branch of
the complex biological resistance of vascular tis-
sues to harmful stimuli such as pathogens, damaged
cells or irritants. It is a protective attempt by the
organism to remove the injurious stimuli and to
initiate the healing process (Maione et al., 2016;
Oguntibeju, 2018). Inflammation is one of the re-
sponses of organism to the pathogen, without in-
flammation wounds and infections would never
heal (Ferrero-Millani et al., 2007; Maione et al.,
2016). Verma (2016) have indicated four primary
indicators of inflammation: pain, redness, heat or
warmness and swelling. Inflammation could either
be acute or chronic inflammation. To this effect,
plants have shown promising abilities to synthesize
a wide verity of phytochemical compounds as sec-
ondary metabolites with positive anti-inflammatory
activity (Alam et al., 2018, Bouyahya et al, 2022;
Khalid et al., 2021; Lu et al., 2022; Islam et al.,
2022). The leaf, bark and root extracts of C. kraussi
Hochst. were used for the treatment of inflamma-
tion with the MIC range of 0.195-1.56 pg/ml
against M. aurum and 1 pg/ml against M. tubercu-
losis.

A series of stilbenes and dihydrostilbenes
(Combretastatins) exhibiting potent cytotoxic activ-
ity; acidic triterpenoids, alongside their glycosides
possessing antifungal and anti-inflammatory activi-
ties were isolated from Combretum species (de Mo-
rais Lima et al.,, 2012). Luteolin and derivatives
demonstrated anti-inflammatory activities (Caporali
et al., 2002) Extracts and isolated compounds from
different parts of Combretum leprosum based on
pharmacological studies have been suggested to
exhibit biological activities such as anti-
inflammatory, anticholinesterase, antinociceptive,
and anti-ulcerogenic effects (Facundo et al., 2005;
Pietrovski et al., 2006; Nunes et al., 2009; Horinou-
chi et al. 2013). Xhosa people in the Transkei re-
gion of Eastern Cape, South Africa have used Aloe
arborescens Mill. leaves for the treatment of anti-
inflammatory (Bhat, 2014). Anti-inflammatory ef-
fect of Zingiber officinale (Zingiberaceae) and 40
% ethanolic extract from dried red ginger was re-
ported to possess a potent suppressive effect on
acute and chronic inflammation, and inhibition of
macrophage activation (Shimoda et al., 2010).

Chandrashekar et al. (2010) reported the aqueous
and ethanolic extract of the stem bark of Moringa
oliefera with % inhibition of 27.27 and 30.30 %
after 5 h, a significant reduction P < 0.0land P <
0.05 in the paw edema. The anti-inflammatory po-
tential of Bryophyllum pinnatum, Aegle marmelos,
Cassia occidentalis, Hibiscus rosa- sinensis,
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Albizia lebbeck, Cynodon dactylon, Emblica
officinalis various extracts have been reported
experimental animal studies (Verma, 2016). In
Indian traditional medication, in vivo and in
vitro anti-inflammatory potential of sequential-
ly extracted Cissus quadrangularis, Plumbago
zeylanica, Terminalia bellarica and Terminalia
chebula in water, ethanol and hexane were in-
vestigated in-vitro for COX-1 and 2 inhibitory
while in vivo anti-inflammatory study showed a
significant impact on inhibition of edema for-
mation (Shaikh et al., 2016). Karawya et al.
(2010) reported the use of aerial parts of Ipo-
moea palmate, Alstonia scholaris, and the
leaves of Salix subserrata, S. tetrasperma, and
Phyllostachys nigrar for anti-inflammatory ac-
tivities in male and female albino mice. Ac-
cording to the authors, the anti-inflammatory
activity profile of Alstonia scholaris and Ipo-
moea palmate aqueous methanol extracts com-
prise reduction of kinin and prostaglandin E,
while the anti-inflammatory activity of Salix
subserrata may be linked to the reduction of
histamine (Karawya et al., 2010).

CONCLUSION

Phytochemical constituents of the medicinal
plants are of great potential agents for averting
and treating many oxidative stress-related dis-
eases. Even though the oils from some of these
species have not been harnessed as fragrance in
perfumery industry, food and beverage indus-
try; the oils and active compounds may also
possess great potential for protection of food
and cosmetics from microbial spoilage. Hence,
medicinal plants can be seen as alternative to
medicine if properly used as prescribed or used
as a precursor for the synthesis of chemothera-
peutic agents for disease control. With respect
to the above investigation, it is evident that me-
dicinal plant species contain bioactive com-
pounds such as triterpenoids, glycosylated
triterpenes, and phytochemical constituents of
biological importance. In view of these out-
standing values, few phytochemical and phar-
macological analyses have been carried out.
Therefore, it is an encouragement and support
to the health sector and medicinal chemistry, if
further research is encouraged and carried out
towards identifying bioactive compounds and
corroborate their medicinal and pharmacologi-
cal properties.
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