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Abstract

Background In Uganda, medicinal plants have been utilized to treat a variety of ailments, including cancer. However,
there is little information available about the medicinal plants used to treat cancer in the Elgon subregion. As a result,
the current study documented the plant species used in the management of cancer in the Elgon sub-region.

Methods Data were gathered by observation, self-administered questionnaires, interview guides, and guided field
trips. Analyzing descriptive statistics and creating graphs were done using SPSS (version 21.0) and GraphPad Prism®
version 9.0.0, respectively. Well-established formulae were used to calculate quantitative indices. The narratives were
interpreted using major theories and hypotheses in ethnobotany.

Results A total of 50 plant species from 36 families were documented, and herbal knowledge was mainly acquired
through inheritance. Fabaceae and Asteraceae comprised more plant species used in herbal preparation. Most plants
were collected from forest reserves (63%); herbal therapies were made from herbs (45%); and leaves were primarily
decocted (43%). The most frequently used plants were Tylosema fassoglensis, Hydnora abyssinica, Azidarachata indica,
Prunus Africana, Kigelia africana, Syzygium cumini, Hydnora africana, Rhoicissus tridentata, Albizia coriaria, and Plectran-
thus cuanneus. All the most commonly used plants exhibited a high preference ranking (60-86%) and reliability level
(74.1-93.9%). Generally, the ICF for all the cancers treated by medicinal plants was close to 1 (0.84-0.95).

Conclusions The ten most commonly utilized plants were favored, dependable, and most important for treating all
known cancers. As a result, more investigation is required to determine their phytochemistry, toxicity, and effective-
ness in both in vivo and in vitro studies. This could be a cornerstone for the pharmaceutical sector to develop new
anticancer medications.
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Introduction

Cancer is the world’s most serious public health problem
[1]. Over the previous decades, it was responsible for 18.1
million cases and almost 10 million deaths [1]. Cancer
cases will more than double within the next two decades,
reaching 43.5 million as per GLOBOCAN [2]. Accord-
ing to the WHO, cancer is the first or second leading
cause of deaths before the age of 70 years in 112 coun-
tries and third or fourth in 23 countries [2]. The African
Cancer Statistics, highlighted that Africa has the highest
cancer mortality rate but the lowest incidence rate [3].
This is due to late diagnosis, exorbitant treatment costs,
and, most critically, the difficulty in accessing conven-
tional drugs [3]. Antitumor drug resistance in cancer
cells contributes to some mortality [3], and given these
shortcomings, the quest to search for medicinal plants
as alternative remedies, including the use of medici-
nal plants, remains among the viable options. In 2020,
the Global Cancer Observatory recorded 1,414,259 new
cases of prostate cancer and 375,305 deaths [4]. Prostate
cancer cases increased from 10,200 in 1990 to 21,900 in
2010, with fatalities ranging from 5600 to 12,300 during
the same period [4]. Prostate cancer cases increased from
10,200 in 1990 to 21,900 in 2010, with fatalities rang-
ing from 5600 to 12,300 during the same period [5]. In
2020, a total of 77,300 cases were reported in Sub-Saha-
ran Africa [6]. A estimate of 1329 deaths from prostate
cancer-related causes and over 2375 new cases were
reported in Uganda in 2017 [7]. In Uganda, the preva-
lence of prostate cancer was estimated to be 6.4% in 2018,
and by 2030, it is expected to reach 33.4% [8]. The possi-
bility of underestimation of cancer cases cannot be ruled
out because Uganda has inadequate cancer diagnostic
resources [7, 9]. Despite the lack of well-documented
cancer cases in the Elgon sub-region, health professionals
interviewed at Mbale Regional Referral Hospital (MRRH)
revealed an annual rise in disease. The lack of a cancer
registry and the remoteness of the present study area are
likely to make the situation more fragile than what is doc-
umented in Kampala, the capital city of Uganda.

On a global scale, there are numerous cancer treatment
options, including chemotherapy, radiotherapy, surgery,
hormone therapy, immunotherapy, photodynamic ther-
apy, targeted therapy, gene therapy, and stem or bone
marrow transplants [10]. In developing countries, par-
ticularly in Africa, where Uganda lies, the accessibility
and affordability of diagnostic and conventional cancer
treatment are limited by the inadequate or lack of special-
ized clinics in the country [10]. The use of conventional
drugs has been tainted by serious side effects because
of their lack of specificity, characterized by the death of
both cancer and healthy cells, which even exacerbates the
fragile situation [10]. Additionally, there have been cases
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of secondary cancers developing after treatment, and
current drugs are ineffective for treating advanced dis-
ease stages. Therefore, the use of plant extracts cannot be
entirely disregarded across all global populations, includ-
ing the Elgon sub-region.

Approximately 91% of the licensed and approved can-
cer medicines come from medicinal plants, making them
important sources of conventional cancer medications
like paclitaxel (Taxol), vincristine (Oncovin), vinorelbine
(Navelbine), and teniposide (Vumon) [10, 11]. In Sub-
Saharan Africa, more than 80% of the population, par-
ticularly in developing countries where Uganda lies, relies
on herbs directly to meet their primary healthcare needs
[12-14]. However, the use of medicinal plant species may
vary across the different regions of Uganda due to varia-
tions in the ecological setup and cultural variability. For
example, Moringa oleifera, Lam, Vernonia amygdalina
Dell, Warburgidia ugandenesis Sprague, Carica papaya
L, Annona muricata, and Biden pilosa, among others,
were largely reported to be used in the management of
cancers in Central and Western Uganda [15-17]. In the
Elgon sub-region, there is, however, little accessible
information in this regard. Therefore, it is possible that
the plant species used to treat cancers in the Elgon sub-
region are distinct from those employed in other parts of
the country, which necessitates urgent investigation.

Uganda is home to more than 6,000 different plant spe-
cies with medicinal benefits [14, 15]. Medicinal plants
have become more important in the ethnobotanical
approach to treating a range of illnesses, including cancer
[14, 15]. In Uganda, there are more than 3000 anticancer
medicinal plants, containing over 5000 phytochemicals
such as phenolics, carotenoids, glucosinolates, terpe-
noids, and alkaloids, known to form integral components
in cancer treatment [18]. The Elgon sub-region is one
of the areas in the world that is blessed with a variety of
medicinal plant species, and the possibility that some
have cancer treatment benefits cannot be ruled out [19].
Accurate documentation of traditional knowledge has
always been critical for preservation and has served as
a foundation for plant-based medication development
[13]. However, indigenous knowledge of the plants used
to treat cancer has not been extensively documented,
despite the growing assumption of their use in this region
[20]. Therefore, an ethnobotanical survey was conducted
in the Elgon sub-region with the aim of identifying plant
species used in the management of cancer.

Materials and methods

Study area

The study was conducted in two rural districts of
Sironko and Bulambuli districts in the Elgon sub-region
of eastern Uganda and are thought to have a range of
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plant species [19]. The distances between Sironko and
Bulambuli districts and Mbale city and Kampala, the
capital of Uganda are 24.7 km and 55.4 km, and 275.9
km and 306.8 km, respectively [21, 22]. Sironko dis-
trict is bordered to the north by the Bulambuli district,
the northeast by the Kapchorwa and Kween districts,
the east by Kenya, the southeast by the Bududa dis-
trict, and the southwest by the Mbale and Bukedea dis-
tricts. To the north, east, and west of Bulambuli district
are Nakapiripirit, Kapchorwa, and Bukedea districts
respectively. The average elevation of these districts
is 3996 feet (1,218 m) [21, 22]. According to [22], the
average annual temperature is 24.4 oC, while there is
between 920 and 1650 mm of rain per year on average
[17]. The study was conducted in seven villages located
at latitudes and longitudes indicated for each as Zema
(1.212°E, 34.31°N), Suguta (1.24°N, 34.37°E), and Jewa
(1.284°N, 34.31°E) in the Bulambuli district, Nakidoba
(1.26° N, 34.490 E), Bulwala (1.25° N, 34.43° E), Miwu
(1.21°N, 34.34° E), and Madaya (1.21°N, 34.37° E) in
Sironko districts. The majority of the custodians of tra-
ditional herbal knowledge were elderly, ranging in age
from 55 to 75, and they claimed to have been residents
of this region for their entire lives. They have accu-
mulated a broad range of ecological knowledge about
the different medicinal plants, as shown by this, over
time. However, because they are older than the recom-
mended age range (31-45 years), this puts the sector’s
sustainability in danger, and grave concerns about col-
lapse continue to be raised [12, 20]. As a result, an eth-
nobotanical study was carried out between September
and November 2022 in seven villages, including Zema,
Suguta, and Jewa in the Bulambuli district and Naki-
doba, Bulwala, Miwu, and Madaya. The selection of
these study sites was shaped under the guidance of local
leaders and elders, who, to the best of their knowledge,
believed they had the most experienced herbalists.

Study design

The study used a mixed study design (both quantitative
and qualitative). The investigators used semi-structured
self-administered questionnaires, interview guides,
guided field walks, and observations during the process
of data collection. The questionnaires were used to col-
lect data from all 45 herbalists (38 males and 7 females).
In addition, a total of ten key informants, aged between
55 and 75, all male, were interviewed in Lumasaba, the
native language of the area, using a pre-tested interview
guide. GraphPad Prism® version 9.0.0 created descrip-
tive statistics (frequency and percentage) and graphs,
which were then displayed in a table and figure for simple
comprehension.
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Demographic characteristics of the population

The majority of the population is made up of the Gisu,
the seventh-largest tribe in Uganda, and Lumasaba
speakers [23]. The community is characterized by
being largely rural, with few peri-urban centers and a
relatively high level of poverty and illiteracy [23]. This
suggests that they are financially crippled to afford the
costly cancer chemotherapy treatments, and therefore
turning to alternative plant medicines is still an option.

Participants’ selection, sample size, and sampling
techniques

The sample size was attained when the next 10 par-
ticipants in the data collection process were unable to
elicit any fresh thoughts from those who had already
been interviewed (redundancy criterion, saturation
point) [24]. The researchers purposely chose local
herbalists who had spent a lot of time there, indicating
their familiarity with the region and their utilization of
local resources, including plants, to meet their primary
health care needs.

Research instruments

Data were collected from herbalists through question-
naires, observation guides, and interview guides. Ten
(10) herbalists who were available at the time of the study
were surveyed to get information on the identification
and use of local plant species. Translators with profi-
ciency in Lumasaba, the local language, translated the
interviews where necessary.

Validity and reliability of research instrument

A reconnaissance visit was conducted for five days to
gain a basic understanding of the potential villages suit-
able for our study. After the initial visit, two weeks were
spent preparing research instruments, and another week
was spent training research assistants on how to adminis-
ter the instruments. A total of ten questionnaires and five
interview guides were piloted. The result of the pilot was
used to improve the efficiency of the research instrument
for data collection.

To test the validity of the research instrument, a ques-
tionnaire was prepared and submitted to an ethnobotany
researcher for cross-checking and to assess the reliabil-
ity of the content. The reliability of the research instru-
ments was tested during the pilot through the split-half
technique and the Cronbach alpha coefficient [24]. Here,
the instrument was provided to 10 herbalists, divided
into two groups. The reliability of the items was based on
estimates of the variability of responses between the two
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groups. In this study, the reliability coefficient was found
to be 0.85, which was very good for analysis.

Inclusion and exclusion criteria

Regardless of their level of experience, the study included
all herbalists over the age of 18 who had a fundamental
understanding of the plants used to treat cancer. Addi-
tionally, only herbalists who had lived in the area for over
ten years had a basic grasp of the ecological framework
of plants used in treating disease and were proficient in
the native language [23, 25]. The study did not include
any herbalists who did not match the aforementioned
requirements.

Ethnobotanical data collection, plant identification,

and authentication

He self-administered questionnaire was used to col-
lect data from all the herbalists who consented to par-
ticipate in this study. In addition to this, a total of 10
key informants (senior herbalists) were interviewed
to explore more about plants used in cancer manage-
ment. All of their views and opinions were immediately
recorded. Field-guided walks were also conducted, and
during the process, observations of plant habits and
photographs were taken with their consent. The col-
lection of plant parts (shoots mainly and root tubers,
where applicable) that were used for taxonomic classi-
fication. The plants were identified in situ by an expert
using a plant-based field manual. The plant parts were
wrapped in old newspapers and placed in the plant
placement. The plant placement was transported to
Makerere University’s Herbarium Laboratory for fur-
ther scrutiny on taxonomic classification. The vouchers
were deposited therein for each of the identified medici-
nal plant species. The plant names were confirmed in
the plant databases at IPNI (www.ipni.org) [26].

Qualitative data analysis

Statistical Package for Social Scientists (SPSS, version
21) was used to analyze the data, and GraphPad Prism®
(version 9.0.0) was used to create the graphs. Descrip-
tive statistics (frequency and percentages) were utilized
to examine data on plant parts used, plant habits, forms
of preparation, and administration. The narrative analysis
that was conducted on the participants’ personal narra-
tives was supported by the major hypotheses and ethno-
botany theories. The pre-existing formulae were used to
determine the fidelity level (FL), informant consensus
factors (ICF), and preference rankings (PR). Quantitative
Indices.
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Quantitative indices

Preference ranking

The preference ranking of ten medicinal plants for treat-
ing cancer was conducted after selecting ten key inform-
ants as earlier guided by [27], with modifications. For this
case, 10 plant species that were commonly mentioned
in relation to the treatment of cancer were chosen. The
herbalists were given the responsibility of rating the plant
above the cancers that it treats. Each informant was pro-
vided with the medicinal plants reported to treat cancer,
either leaves or tubers, or both, which were paper-tagged,
and then asked to assign the highest value (10) for most
of the preferred species against the illness and the lowest
value (1). The value given to each plant was summed up,
and the rank for each species was determined based on
the total score.

Informants Consensus Factor (ICF)

The informant consensus factor checks how similar,
agreed upon, or shared the information is when it comes
to using plants to treat different types of cancer. This
was calculated using the formula described by [28], with
modifications. Low ICF indicates a lack of knowledge
about the plants used, which leads to random plant selec-
tion among herbalists regarding their usage and disagree-
ments over the species used to cure a specific ailment (in
this case, cancer). ICF is high (quite close to 1), demon-
strating that herbalists have a solid grasp of the species
and a carefully designed criterion of communication
among the community. As a result, it is assumed that a
medicinal plant with a high informant consensus fac-
tor is effective and regularly used in this region to cure
particular cancers. ICF was computed from the formula
indicated below

Nur — Nt
Nur — 1

ICF =

where N, is total number of plant use reports (citations)
for cancer category, and N, is number of species used for
treatment of that ailment or cancer category.

Fidelity Level (FL) or level of trust

To determine the significance of these plants in treat-
ing cancer in this region, the fidelity of each of the top
10 plants was calculated. The fidelity level (FL) was calcu-
lated from the formula indicated below.

_ Lpx100%
N Iu

FL

Where L, represents the number of informants who
suggested using a specific species for the same major use
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(prostate cancer), and 1, represents the total number of
informants who mentioned using the same species for
any other use.

Results

The current study enrolled 45 participants, who were
mostly male (84%), Ugandan (89%), and married (76%).
More participants (33.3%) were in the age bracket of 55
to 75 years and were mostly peasants (76%). Further-
more, the vast majority of the participants had only com-
pleted primary school (78%) and were generally of low
literacy level.

An interview with a senior herbalist and elder from
Jewa and Zema villages revealed this information:
"Culturally, in our villages, herbal practice by gender
is taken as a responsibility for males, so females are
rarely involved, except under special circumstances
like maternity services and hygiene practices,
and these are especially encouraged only for older
women,” said one of the senior herbalists from Naki-
dobo. "I got involved in herbal treatment when I was
10 years old; so I could not go far with formal educa-
tion, and that is the major reason why I dropped out
of primary three”

Source of knowledge of medicinal plants

According to the research, more herbalists (37%) claimed
to have learned about medicinal plants from their grand-
parents and parents (inheritance), with spiritual direction
and peer learning coming in second and third, respec-
tively (22%), followed by dreams (12%) and very few cases
of experimentation (6%). Nobody acquired knowledge of
medicinal plants via technical education.

The herbalist’s interview in this regard produced the
following responses: "My father and a grandfather, both
of whom lived in a Jewa village, used to take me to a sen-
ior herbalist, who began showing me the" herbs he used to
treat various maladies. According to Bulaba village’s sen-
ior herbalist, I started treating individuals with certain
ailments when I was 15 years old. An elderly herbalist
who claimed to be 70 years old said, "I learnt to treat dif-
ferent diseases, including cancer, from my family, friends,
and peers. Another experienced herbalist claimed that his
grandfather taught him about herbs, and that his grand-
father had learnt about some of the medicinal plants
through dreams and divine direction”

Medicinal plants, habits, cancer treated, and methods

of preparation & route of administration

The herbalists disclosed a total of 50 plant species from
36 families that were suggested to have cancer treatment
benefits. Plant families of Fabaceae (6) and Asteraceae
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(4), constituted the greater number of species used in
cancer treatment. Herbs were more (45%), than all other
plant habits and these were followed by trees (27%).
More herbal therapies were prepared by decoction (40%)
and was followed by concoction (26%) and were mainly
administered orally.

Preferred medicinal plant species

Interestingly, all the most frequently mentioned plants
for cancer treatment scored a plant value above 50%.
Tylosema fassoglensis (PV=86) was rated as the most
effective at treating all known malignancies in this area.
The other plant species were more pronounced for the
treatment of specific cancers.

Informant Consensus Factor (ICF)

Generally, all the cancers treated by medicinal plants
scored a higher ICF above 0.5 (0.84-0.95) and close to
1. The highest ICF score (0.95) was for intestinal cancer,
while the lowest value was 0.84 for prostate cancer.

Fidelity Level | (FL) of most preferred plants used plants

in cancer

The findings revealed that, on average, herbalists trusted
all 10 of the most prevalent plant species with fidel-
ity indices above 50%, highlighting their significance to
herbalists in cancer treatment. Hydnora abyssinica A.
Br. received the highest score for treating prostate can-
cer (93.9%), while Plectranthus cuanneus had the lowest
score (71.4%) for treating gastrointestinal cancer (71.4%).

Source of medicinal plants
The majority of medicinal plants (63%) were collected
from forest reserves, while the least (7%).

The following statements were made during an in-
depth interview with key informants who were males
between the ages of 51 and 60 from the villages of Suguta,
Jews, and Bulwala: "We usually use certain nearby plants
from our homestead as prescribed by our grandparents;
some plants are very effective at treating cancer, but hon-
estly speaking, we collect most plants from far away, and
some are in protected areas of the forest and cannot be
easily accessed “Another elder from Bulwala village said
that all my herbs for my cancer patient are plants that are
readily available and accessible throughout the year”

Plant Parts used to prepare herbal remedies

The outcome suggests that, depending on the plant spe-
cies and cancer type at hand, the utilization of plant parts
differed substantially. In comparison to other plant parts,
leaves (40%) and root bark (23%) were used to make more
herbal remedies.
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In response to an in-depth interview with a key
informant, one of the elderly from Zema, Suguta,
and Madaya villages stated, “I normally use leaves
to prepare herbal therapies because they are read-
ily available throughout the year, in addition to
being most effective compared to other parts” I
believe that some leaves have more medicinal
properties than the stem and root barks” "I uproot
a small plant, boil it, and give it to my patients,
who are cured after a while, depending on the type
of disease.”

Plant habits
Results showed that herbs (45%) and trees (34%) com-
prised more herbal therapies (45%) for cancer treatment
in this area.

Another local leader and elder in the villages of Naki-
dobo, Miwa Jewa, and Bulwala stated during an interview
with a herbalist that “I normally use small weeds as herbs
in this area because they are abundant and available
almost through the year and have also cured our patients
after use.” "However, some herbalists also stated that |
also use some parts of the plant, such as stems, barks, and
roots, despite the fact that some potential weeds are some-
times far from our homes."" In fact, according to the sen-
ior herbalist in Suguta village, some of the key plants are
collected as far as 30 km from my home because they are
very important.

Modes of preparation & route of administration of herbal
therapies

The herbalists employ a range of herbal preparation meth-
ods and delivery systems. Decoction (40%) was more pop-
ular preparation method compared to all other methods,
and oral administration route was more popular.

“We normally use a mixture of plants and instruct our
patients to drink them in the morning and at night
because I believe that is the most effective means of
treatment, and it can take half a nice cup for two to
three months to cure.” The herbalists in Zema, Naki-
dobo, and Makogati said this during the interview. "An
herbalist from Jewa said, “In most cases, I don’t trust
the use of a single plant to boil to treat a given disease;
that is why I mix three or more, but every now and
then, I can use one, which I believe is the strongest, for
just a month.” An elderly man among herbalists said
"The treatment of patients with herbs is determined by
the type of cancer I have’ For all other cancers, I boil
various plants and patients, but not skin cancer; A
local leader and senior herbalist advised me to burn
the ash and apply it topically to the affected area while
also drinking the same plants for three months.”
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Discussion

The study found that the majority of participants were
men and Ugandans. The predominance of men is in line
with African beliefs that men are more likely than women
to operate as herbalists. It has also been noted that men
predominate in the herbal industry in Butelejja and
in rural Pakistani communities like Dhirkot and Azad
Jammu and Kashmir [29, 30]. But prior studies in Indone-
sia, Iraq, and the Kurdistan Regions revealed that women
controlled the herbal industry in those countries. These
were impacted by the illnesses being researched as well
as their cultural contexts. Herbal investing in toothpaste,
for example, was a practice favored by women in Indone-
sia [18, 28]. The majority of participants were found to be
older (55-75) than the desirable range of 31-45 for the
continuance, growth, and sustainability of the herbal busi-
ness [31, 32]. This is connected to the fact that young peo-
ple overlook this sector and opt for white-collar careers;
thus, there is a possibility that it may collapse in the near
future. The majority of caregivers are illiterate since herb-
alists used productive school time to gain this information
and expertise at the expense of schooling [20].

Interview results showed that the majority of herbalists
were elderly males who were primarily uneducated. The
cultural practices in the Elgon sub-region tend to exclude
women. These narratives are best explained by age, gender,
and dynamic knowledge. Socio-cultural and demographic
traits such as gender, age, and literacy are all correlated with
an individual’s level of knowledge [33, 34]. Women are thus
discouraged from working in this industry within the cul-
tural framework of Elgon inhabitants, which explains their
low participation rates. As a result, societal norms, habits,
and levels of development have a significant role in moti-
vating people to learn about using plants as medicine [34].

More herbalists acquired their plant cancer treatment
knowledge through inheritance (Fig. 1). Earlier stud-
ies have also shown that herbalists in Butelejja followed
a similar path in acquiring herbal knowledge [18]. On
the other hand, in Saudi Arabia, friends were the best
resource for learning about plant therapy treatments. As
a result, the variation is related to the cultural variations
between the two research areas [35].

The most popular plant species used to treat cancer were
Tylosema fassoglensis (Schweinf.) Torre & I and Hydnora
abyssinica. A. Br, Hydnora Africana, Rhoicissus triden-
tata (L.f) Wild & R.B. Drumm, Azidarachata indica, Pru-
nus Africana, and Kigelia Africana (Lam). Benth, Albizia
coriaria, and Plectranthus cuanneus (Table 2). These plant
species are commonly used in this region because they are
easily accessible, affordable, and, most importantly, are pur-
ported to be effective and safe for use by people [36]. Some
plant species, like Punus africana (Hook. f) kalk and Albiz-
zia coriaria Welw. ex oliv., were commonly used in cancer
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Knowledge Source

Fig. 1 Source of knowledge of medicinal plants

treatment in Kakamega County, Kenya [37]. Reviews con-
ducted in Uganda and Kenya, in contrast, listed the fol-
lowing plant species: Opunitia species, Daucus carota L,
Cyperus alatus (Nees) F. Muell, Markharmia lutea (Benth.)
K. schum, Oxalis corniculata L, and Catharanthus roseus
(L). G. Don, the Spathodea campunulata P. Beauv, ssp.
nilotica (seem), Microglossa pyrifolia (Lam.) Kuntze, Harun-
gana madagascariensis, Cyphostema serpens (A. Rich),

Aloe volkensii, &Engl, Toddalia asiatica, Annona muricata,
Carica papaya, Molinga oleifera, Entada abyssinica, Steud.
Ex Rich, Phyllanthus fischeri Pax, Sapium ellipticum, Shi-
rakiopsis ellipticum (Hoscht) Baill,Fatumia sfricana Benth,
Ocimum gratissimum, and Zanthoxylum paracanthum,
which were not cited in our study [15, 37, 38]. The growth of
species is regulated by ecological variation and study time.
For example, these systematic evaluations gathered plant

Plant Part used to Prepare Herbal Remedies

Rhizomes

Seeds

Bulbs

5 Fruits
2
z

o Tuber

Stem & Stem Bark

Roots & Root Bark

Leaves

Fig. 2 Plant Parts used to prepare herbal remedies
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species that had been employed for more than 10 years in
various parts of Kenyan and Ugandan regions with a range
of ecological and cultural conditions [13, 39].

The most often used plant parts of cancer therapies were
leaves (Fig. 2, Table 1). Because the removal of leaves does
not harm the plant, they are readily available everywhere
and are believed to contain high amounts of bioactive
components [35, 39-42]. The inhabitants in the Berber
region of Ethiopia and Palestine have been noted to have
historically relied significantly on their distinct root, fruits,
flowers and seeds cures. The difference is connected to the
ailment under study (a human disease), the plant families
and species in question, the ecological context, and the
cultural context [43]. Elders’ comments stressed the ease
with which leaves can be prepared and the fact that they
are more frequently seen, gathered, and thought to have
medicinal properties than other plant parts, as reflected
in their predominant use. These comments could be best
appreciated in light of the resource availability hypoth-
esis [34], which tends to contend "that the distribution of
secondary chemistry within a given plant drives the selec-
tion of plant organs for medicinal purposes.” The optimal
defense theory offers a framework for comprehending why
individuals might opt for roots from the same plant rather
than leaves for medical purposes.

More plant species used in the preparation of herbal rem-
edies were collected from the forest reserve (Fig. 3). Gath-
ering medicinal practices is a common and long-standing
activity in Uganda. It has been generally documented that
the majority of plant species used to treat various illnesses
are gathered from the wild in various locations around
Ethiopia, Morocco, and Uganda [39, 41, 43, 44]. Result
from Butelejja district of eastern part of Uganda revealed

70

&

Fig. 3 Source of medicinal plants
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the reverse, which is related to the lack of a forest, mak-
ing domestication and gathering from surrounding bushes
as important sources of herbal medicine [18]. Elders in the
Sironko and Bulambuli areas claimed that there was no
need to domesticate herbal plants because the neighboring
forest reserves already had a diversity of species (Fig. 4). In
addition, the elders claimed that there was not enough land
to support the production of both crops and herbal plants.
In accordance with this, the "resource availability hypoth-
esis" looks at the area where people collect plants and more
broadly links local plant abundance or dominance with
plant usage. This idea contends that the availability, acces-
sibility, and intended use of plants in the wild are all driving
factors to their domestication [40].

Findings showed that more plant species thought of
therapeutic benefits against cancer belong to plant families
Fabaceae and Asteraceae (Table 1). The predominance use
of these families is due the fact that most plant species in
these families are mainly herbs and shrubs, so grow quickly
and available throughout the year [34, 40, 45]. Several parts
of the world, notably Kenya [37], Ethiopia [45], Tanzania
[46], Egypt, Iraq, Israel, Palestine, Jordan, Lebanon, Palestin-
ian territories, Syria, and Turkey [29, 39, 42] are home to the
majority of plant species from the Fabaceae and Asteraceae
families. Apocynanceae, Bignoanceae, Moraceae, Rutaceae,
Sapindaceae, Meliaceae, Caricaceae, Solananceae, and Mal-
vaceae, on the other hand, were less prevalent in this region
but more evident in a number of other regions of the world,
including Sri Lanka and Morocco [43, 45, 47], Kenya [37],
Ethiopia [45], Tanzania [46], Egypt, Iraq, Israel, Jordan, Leb-
anon, Palestinian territories, Syria, and Turkey [37, 48], and
Lamiaceae [29], due to distinct in ecological and cultural
diversity.

B8 Collected from Nearby Grassland

B Collected from Nearby homestead
E=3 Both homestead & Forest Reserve
[Z3 Collected from Forest Reserve
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Fig. 4 Map of Elgon Sub-region with Location of Sironko and Bulambuli districts

The results of the analysis revealed that more plant spe-
cies utilized in cancer treatment were herbs and trees
(Fig. 5). The use of herbs and trees to prepare herbal
therapies has also been widely reported in Ethiopia and
Morocco [44, 45]. This is connected to the fact that high

quantities of flavonoids, alkaloids, phenols, tannins, and
anthraquinones are thought to be responsible for these
plants’ use [34, 44, 49, 50].

More herbal medicines used to treat cancer were
decocted and taken orally (Figs. 6 and 7). The decoction
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Fig. 7 Plant Species used in the Treatment of Cancer in Sironko and Bulambuli in the Elgon Sub-Region. a Hydnora abyssinica. A. Br (Rhizomes) b
Combretummole G-don. ¢ Rhoicissus tridentata (L.f) Wild & R.B. Drumm (Root tuber). d Rhoicissus tridentata (L.f) Wild & R.B. Drumm (shoot)

method is popular because it is thought to be the least
expensive, easiest, and, most importantly, does not call
for technical knowledge [12, 20, 43, 46]. Concoctions fre-
quently reported to be employed in herbal preparation
in Ethiopia, Kenya, and Gabon diverge from our study.
This is explained by the widespread belief among herbal-
ists that combining multiple plants gives more synergistic
advantages in disease management than combining one
plant (decoction) [13, 38, 42].

The plants used typically had a scored plant value
above 50%, which denotes that they are preferred in
the treatment of cancer (Table 2). Due to its versatil-
ity in treating multiple cancers in this area, Tylossema
fassoglensis (Schweinf.) Torre& I scored the highest
plant value (86%). Tylossema fassoglensis (Schweinf.)
Torre & I is often used since it is thought to perform
well either when decocted or concocted and has a
higher assumed potential for curing several cancers.
The phytochemical evidence revealed that Tylossema

fassoglensis (Schweinf.) Torre &I harvested from the
Elgon sub-region recorded the highest concentration
of phenols, tannins, flavonoids, and alkaloids compared
to those ever recorded in different locations of Uganda
[38]. This species has been widely used to cure a num-
ber of ailments, including bacterial, viral, and fungal
problems, despite the fact that it contains a higher con-
centration of chemical components [51].

With no exception, the informant consensus factor
(ICF) for all cancers listed in this study was high (0.84—
0.95) (Table 3). The high ICF recorded signified that the
herbalists had grasped a clear understanding of the plant
used in cancer treatment, and there was well-designed
communication among the herbalists. A low ICF (0.0619)
was observed by [18] and was ascribed to the misinter-
pretation of cancer with other illnesses since it shares
symptoms such as headache, nausea, vomiting, and diar-
rhea. More crucial, however, is the dearth of competent
cancer diagnostic facilities in rural locations.
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Table 3 Informant Consensus Factor (ICF)

Cancer Type No. of use No. of species ICF
citation N, Niaxa
Prostate cancer 224 37 0.84
Cervical cancer, 222 35 0.85
Breast cancer 208 21 0.90
Colon cancer 211 24 0.89
Lung cancer 201 14 0.94
Skin cancer 203 16 093
Intestinal cancer 198 11 0.95
Uterine cancer 199 12 0.94
Esophageal cancer 201 14 0.94
Bone cancer 198 1 0.94
Gastrointestinal cancers 200 13 0.94

The current investigation showed that all plants
obtained a high reliability level above 0.5 (Table 4).
While Hydnora abyssinica rated the highest (93.9%) for
treating prostate cancer, Tylosema fassoglensis got the
highest fidelity level (88.1%) for treating numerous can-
cers. This showed that the herbs used in this study were
typically quite useful for treating cancer. This is consist-
ent with the level of fidelity (90%-100%) observed in
the Hidaya zone of southern Ethiopia and Jeju Island of
Korea with regard to the use of medicinal plants to treat
a variety of ailments. This high level of loyalty demon-
strated the importance and trust that communities all
across the world have in herbal remedies [13, 52, 53].
The high trustworthiness of the plants obtained from
these species is partially attributed to the high phyto-
chemical component of the concentration of tannin,
alkaloids, polyphenols, and flavonoids [39].
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The herbalists said that some plants have been trusted
and proved beneficial to several patients with different
cancer conditions. In every herbal therapy preparation,
at least parts of the plant are included in the concoction
or may be used alone. These responses are best under-
stood by applying the "Plant Values Hypothesis,” which
proposes that "the use of plants by a given community
as medicine, food, or construction is directly related to
the botanical family, life form, and local abundance and
affordability."

Conclusions and recommendations

The ethnobotanical survey in Sironko and Bulambuli
districts revealed the over-reliance of several plant
species to treat different cancers due to limited con-
ventional options and their several shortcomings. The
majority of medicinal plant species used belonged to
the Fabaceae and Asteraceae families and were mainly
herbs and trees. Leaves were more commonly used to
prepare herbal therapies from decoction and orally
administered. The main method for transferring herbal
knowledge down the generations was inheritance.
The most widely preferred and trusted plants in can-
cer treatment were Tylosema fassoglensis and Hydnora
abyssinica. A. Br., Hydnora africana, Rhoicissus tri-
dentata (L.f) Wild & R.B. Drumm, Albizia coriaria,
Azidarachata indica, Prunus africana, Kigelia afri-
cana, Syzygium cumini (L.) Skeels, and Plectranthus
cuanneus. More research should be done on phyto-
chemistry, toxicity, and in-vitro and in-vivo efficacy
trials. This may increase the potential for the phar-
maceutical sector to produce newer and more potent
anticancer drugs.

Table 4 Fidelity Level (FL) of most commonly used plants in cancer by key informants

Plant species Therapeutic use Lp Lu FL (%)
Tylosema fassoglensis (Schweinf) Torre& | Prostate, cervical, breast colon, lung, skin intestinal 32 36 889
uterine, esophageal bone & bone cancers
Hydnora abyssinica A. Br Prostate cancer 31 33 939
Hydnora africana Prostate 28 33 84.8
Rhoicissus tridentata (Lf) Wild & R.B Drumm Prostate and Colon 35 39 89.7
Azidarachata indica Lung cancer 35 38 92.1
Prunus africana (Hook f.) Kalk Prostate 28 34 824
Kigelia africana Prostate & oesopahagel cancer 27 34 794
Albizia coriaria (Welw) ex. oliv Skin cancer 35 40 87.5
Syzygium cumini (L) Skeels Gastrointestinal cancer 12 16 75.0
Plectranthus cuanneus Gastrointestinal cancer 05 07 714
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