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Research

Abstract

Background: Dermatological disorders (DDs) are a significant public health concern worldwide as they are considerably
affecting the quality of human health and problematic to cure due to persistence. This study aimed to census the traditional
medicinal plants (TMPs) used to treat DDs in the Tabora region, Tanzania.

Methods: Semi-structured interviews were conducted to collect information from traditional healers (THs). The emphasis
was on local plant names, cured DDs, plant parts used, preparation, and administration of remedies. Quantitative
approaches, including family importance value (FIV), species use value (SUV), plant part value (PPV), Jaccard index of
similarity (JI), and informant consensus factor (ICF), were calculated too.

Results: Sixty-four TMPs from 32 families were recorded for treating 14 DDs. The dominant family and life form were
Fabaceae (with 20.3% of all TMPs and FIV of 3.455) and tree (50%), respectively. The preferred mode of utilisation and route
of administration were crushing (28.1%) and topical (67.2%), respectively, while leaf (PPV = 2.86) was the most utilised plant
part. The TMP with the highest SUV (0.818) was Bidens Pilosa L. (Asteraceae). A significant number of TMPs (42.2%) were
used for wound healing. The highest ICF was recorded for ringworms (0.972) and the least for sores (0.924). The maximum
similarity (JI = 8.3) was with the study from South Africa.

Conclusion: The study exposed the significance of TMPs used by the THs of the Tabora region against DDs. To offer an
understanding of each plant's anti-infective role, an investigation to authenticate the therapeutic potential of the recorded
TMPs is underway. This study suggests a need to create awareness among locals and other stakeholders for conserving TMPs
and indigenous knowledge in the region and the country at large.
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Background

Globally, dermatological disorders (DDs) are a significant public health concern in the developed and developing world as
they affect the quality of life and health and cause economic burdens to societies (Mengist Dessie et al. 2022, Urban et al.
2021). The DDs are exceedingly widespread and one of the utmost contributors to ailment morbidity in the biosphere. In
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2013, DDs were the fourth major cause of non-fatal ailments globally and classified as the eighteenth topmost contributor
to illness burden (Giesey et al. 2021, Karimkhani et al. 2017). They are ubiquitous in tropical countries and are known to
affect individuals of all age groups and gender (Grice et al. 2009). The DDs have gained consideration in recent decades due
to their close association with HIV/AIDS. This is because about 96% of HIV/AIDS-infected patients develop skin and mucosal
problems at some point of the ailment (Halder et al. 2012). The DDs such as ringworms, wounds, boils, eczema, itching,
abscesses, warts, leprosy, skin allergy swelling, dermatitis, fungal diseases, scabies, and inflammation are the largest group
of skin-related disorders that occur in most countries. Most TMPs used for managing DDs have been identified with
supplementary properties, such as antimicrobial, antibacterial, anti-inflammatory, antiviral and anti-analgesic effects,
underscoring the requirement for pharmacological validation (Palchetti et al. 2023).

Ethnobotanical studies revealed that TMP remedies are an alternative therapy for managing and controlling various ailments,
including DDs (De Wet et al. 2013, Malik et al. 2022). The remedies have many valuable advantages, including notable
efficacy, minimal side effects, and cost-effectiveness compared to modern medications (Adane et al. 2020, Alkhamaiseh &
Aljofan 2020, Ekor 2014). In Africa, TMPs play a pivotal role in managing DDs and related conditions, particularly in rural
communities (Asong et al. 2019, Oyedemi et al. 2018, Wanga & Nyamboki 2023). The widespread utilisation of TMPs by most
rural residents is due to inadequate modern health facilities, insufficient medicines and other supplies, low purchasing power
due to poverty, socio-cultural beliefs and the fact that TMPs have wide cultural acceptance in rural settings (Chinsembu
2016, Mathibela et al. 2019, Tugume et al. 2019). Presently, the scientific world has an unfathomable interest in the
documentation of TMP knowledge from different parts of the world (Boadu & Asase 2017, Cordero et al. 2022, Mahwasane
et al. 2013, Tahir et al. 2021), including those used for the management of DDs (Asong et al. 2019, Njoroge & Bussmann
2007, Saising et al. 2022). The government of the United Republic of Tanzania, through the Ministry of Health, is promoting
the use of therapeutic herbal remedies to improve the health of its citizens (Mujinja & Saronga 2022).

In Tanzania, the prevalence of DDs in rural areas of Tanzania is 34%, with the majority of disorders being curable and
preventable (Satimia et al. 1998), and more than 80% of the rural residents rely on TMPs for their primary healthcare needs
(Kacholi & Amir 2022a) including treating DDs. The therapeutic plants used for managing skin disorders are documented in
ethnobotanical studies that are very general. Still, no specific ethnomedicinal study has explicitly researched the usage of
TMPs in treating DDs in the country. Therefore, this study aims to document and examine the diversity of TMPs utilised by
the Nyamwezi THs for treating DDs in the Tabora region. The findings of this study will enable the conservation of the
traditional knowledge use of recorded TMPs in the management of DDs and future scientific validation of the TMPs through
antimicrobial, pharmacological and phytochemical studies.

Materials and Methods

Description of the study area

This study was conducted in two Districts, namely Urambo and Sikonge Districts of the Tabora region. Sikonge District is
situated in the southern part of the region at latitudes 05°15’ to 06° 45'S and Longitude 32° 15’ to 33° 45'E at an altitude of
1300 m above sea level. Uyui District borders it to the north, Manyoni District to the east, Urambo District to the northwest,
Chunya District to the South, and Mlele District to the southwest. The district has 17 wards, but only four were involved in
this study: Ipole, Tutuo, Mpombwe, and Igigwa. Urambo District is located in the mid-west of the Tabora region at latitude
04° 41' to 05° 44’ S and longitudes 31°51'to 32°26 E at an altitude of 1000 and 1800 meters above the mean sea level. The
district is bordered by the Kaliua District in the north, Sikonge District in the southeast, Uyui District in the east, and Mlele
District in the southwest. Urambo District has 16 wards, but three wards, namely Nsenda, Muungano and Usisya, were
involved in the survey (Figure 1). Both districts cover nearly 43.7% of the Tabora region area and possess 20% of the region's
human population, with an average growth rate of 2.9% per annum. The climate of the two Districts is bimodal, with the
rainy season from November to April and the dry season from May to October. The minimum and maximum temperatures
are 17°C and 29°C, respectively. The region's residents are the Nyamwezi ethnic group, who rely on agriculture and livestock
keeping for their livelihood (Kacholi & Amir 2022b).

Ethnobotanical data collection

The fieldwork was conducted from April to August 2021 in Urambo and Sikonge Districts of the Tabora region. A
snowballing sampling technique was used to get the THs in the two districts. A total of 44 THs (three from Mpombwe, five
from Igigwa, six from Ipole and nine from Tutuo ward in Sikonge District; eleven from Nsenda, six from Muungano, and four
from Usisya ward in Urambo District) were cross-examined after getting their prior informed consent. During the field
surveys, head-on interviews using semi-structured questionnaires were conducted. Guided field walks were conducted, too.
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The questionnaire used had two sections. The first section focused on the demographic data of the THs, including gender,
age, education level, experience in the traditional healing sector and marital status, while the second section focused on
information about TMPs” local names, part of the plant used for remedy formulation, mode of preparation, and route of
administration of remedies. All collected information was evaluated and organised using quantitative analysis. In the present
study, TMPs were identified with the help of an experienced botanist, from the Forest and Beekeeping Division of the region.
All the TMPs were further verified using the available literature and compared with the herbarium specimens at the
University Herbarium. The botanical names and origin of TMPs were further confirmed using the Plants of the World Online
(https://powo.science.kew.org/) database. This study was conducted in accordance with the International Society of

Ethnobiology (ISE) Code of Ethics (http://ethnobiology.net/code-of-ethics/).
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Figure 1. Map showing the study areas, the settings of the districts in the country and the country in Africa

Research clearance and ethical approval
The Office of the Vice Chancellor of the University of Dar es Salaam granted the research clearance to undertake this study

as per powers given by the University Act.
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Quantitative data analysis

Demographic profile of respondents

The socio-demographic data were descriptively analysed using the Microsoft Excel 2010 software and presented in a tabular
form.

Family importance value (FIV)
The family importance value (FIV) is a quantitative measure that analyses the importance of the botanical family. It was
calculated using the following formula (Afzal et al. 2021).

FIV = % x 100 1)

Where fc is the number of informants reporting the family, and N is the total number of informants involved in the study.

Species Use value
The species use value (SUV) index determines the relative importance of each TMP used for managing disorders (Zenderland
et al. 2019). It is calculated using the formula shown below.

Y U;

SUV =
N

2

Where U; represents the number of different uses cited by each informant for a given TMP and N refers to the total number
of informants interviewed for a particular TMP.

Plant part value (PPV)

The plant part value (PPV) index recognises the most preferred plant part in a remedy formulation. The plant part with the
highest PPV is the most utilised by the locals for remedy formulation compared to those with low values (Chaachouay et al.
2019). The index was calculated using the formula below.

Z RU(plant part)

PPV =
S RU

3

Where RU refers to the sum of uses cited per plant part, and RU represents the number of use reports of all TMPs.

Informant consensus factor ratio (ICF)

The Informant consensus factor (ICF) is the commonly used quantitative method for recognising the potentially effective
TMP in a particular ailment category. Usually, the ICF values range from 0.00 to 1.00. The high ICF values suggest
pharmacologically active TMPs than those with low values (Heinrich et al. 2018). The index was calculated using the following
formula;

Nyr — N
ICF = ——— 4
N, — 1 “4)

Where N, is the number of use reports for a particular ailment category, and N; is the total number of MPs cited by
informants in the ailment category.

Jaccard index (JI)

The Jaccard index (JI) was calculated to compare the similarity of TMPs between the present study and other published
ethnobotanical studies on DDs from African countries and elsewhere. This index is based on the presence or absence of
species on each list and was calculated as follows (Iragi et al. 2021).

cx 100

]1=a+b+c ®)

Where a refers to the total number of TMPs of the present study, b is the total number of TMPs of another ethnomedicinal
study, and c represents the number of TMPs common to both studies.
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Conservation status (CS)
The conservation status for each recorded TMP was assessed as per the International Union for Conservation and Nature
(IUCN) Red List categories of 2022 (IUCN 2022).

Results and Discussion

Socio-demographic profile of traditional healers

A total of 44 THs from two districts, Sikonge (23) and Urambo (21) were involved in the survey. The majority of THs were
males (75.0%). Based on age, the THs were divided into four categories (Table 1), whereby the majority belonged to the 41-
50 age group (47.7%), followed by those with greater than 50 years (25.0%). Regarding education level, 56.8% had primary
education, 31.8% were illiterate, and 11.4% had secondary education. In terms of experience, 68.1% of the THs had more
than eleven years of experience in the sector. Most THs (54.5%) were married, followed by single (29.5%), widowed (11.4%)
and divorced (4.5%).

Like this study, gender disproportionality in the traditional healing sector was also reported in other related studies in the
Mwanza region, Tanzania (Sundararajan et al. 2023), Uganda (Uwimbabazi et al. 2023) and Zambia (Chinsembu 2016). In
Africa, men are more trusted than females in the traditional healing sector. Usually, THs pass their knowledge to the first
son in the family as part of the inheritance of the culture. Moreover, it was evident that the young generation is less involved
in traditional healing enterprises in the region, possibly because parents are not transferring the indigenous knowledge to
the young generation, youths are disinterested in the sector, or youths are encouraged to pursue formal or modern healing
industry, which is financially worthwhile. Similarly, the decline of traditional healing knowledge among young generations
has been reported in other ethnobotanical studies in Brazil (Miguéis et al. 2019), Nigeria (Olanipekun 2023) and Indonesia
(Wiryono et al. 2019).

Table 1: Demographic data of traditional healers involved in the survey

Parameter Category Participant (N) % N
Gender Male 33 75.0
Female 11 25.0
Age (years) 21-30 5 11.4
31-40 7 15.9
41-50 21 47.7
>50 11 25.0
Education levels None 14 31.8
Primary 25 56.8
Secondary 5 11.4
Experience (years) Less than 5 4 9.1
5-10 10 22.7
11-15 17 38.6
Above 15 13 29.5
Marital status Single 13 29.5
Married 24 54.5
Widow 5 11.4
Divorced 2 4.5

Source of traditional knowledge

Most THs (65.9%) claimed to have acquired indigenous knowledge about traditional medicine from family members such as
parents, grandparents, and other close relatives. Other THs described to have developed the healing ability from ancestor
spirits (13.6%), followed by friends (9.1%), THs and herbalists (6.8%) and self-training through reading different books (4.6%).
Similar reports on the dominance of ethnomedicinal knowledge transfer from family members were also reported in other
studies (Gessler et al. 1995, Kamanja et al. 2015, Uwimbabazi et al. 2023).
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Medicinal Plants diversity

This study reports the ethnomedicinal uses of 64 TMPs representing 57 genera and 32 botanical families, which locals use
for treating various DD and related conditions in the Tabora region (Table 2). Fabaceae (with 13 TMPs, 20.3%) was the
dominant family, followed by Combretaceae and Lamiaceae (with 4 TMPs, 6.3% each). The remaining families had less than
four TMPs (Table 3). Similar ethnobotanical studies conducted in northern Maputaland, South Africa (De Wet et al. 2013),
northern Delta State, Nigeria (Enebeli-Ekwutoziam et al. 2021) and Kenya (Wanga & Nyamboki 2023) revealed that most
TMPs used for managing DD belong to the Fabaceae family. The comparatively high number of TMPs reported to treat DDs
suggests high floral diversity and rich indigenous knowledge in the study area.

Life forms and sources of medicinal plants

The analysis of plant life forms for the reported TMPs revealed that trees constituted a significant proportion (50%), followed
by herbs (27%) and shrubs (23) (Figure 3). This study finding is consistent with habitats of TMPs from other studies on a
similar topic (Saising et al. 2022). The dominant use of trees could be influenced by the region's tropical climate that upholds
the growth of a wide variety of trees (Sikuku et al. 2023) and the ethnobotanical familiarity of the life form (Kacholi et al.
2023). Moreover, the preference could be related to availability and accessibility as they do not depend on seasonality.
Among the documented TMPs, 75% are native, and 25% are introduced species (Table 2).

Of the recorded TMPs, 56.6% (36 TMPs) are obtained from the wild areas, 21. 9% are from cultivated areas, and the
remaining 21.9% are from wild and cultivation areas (Figure 2). The dependency on wild resources is attributed to their free
accessibility, as no permits required for gathering the plant materials. On the other hand, TMP users tend to think that
cultivated plants could be inefficient compared to wild ones, hence relying on wild resources. Therefore, to protect wild
resources from overexploitation and for sustainable supply, ex-situ cultivation of TMPs is highly recommended as a
conservation approach and means of reducing the harvesting pressure of wild resources. The strategy is crucial for promoting
future access to TMP remedies to uphold the primary health care system in rural areas and offering raw materials for
discovering new drugs using modern science and technology.
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Figure 2. Life forms of the medicinal plants used to manage dermatological disorders

Plant parts used, preparation and administration

The specific plant part(s) of each TMP used to manage DDs were carefully recorded (Table 2). The plant part value index
(PPV) is commonly used in ethnobotany to understand the principal plant part used for medicinal formulations in an area. In
the present study, leaf was the most preferred plant part with a PPV of 2.86, followed by root (1.64) and bark (1.14). The
remaining parts had a PPV of less than one (Figure 3). Leaves are also reported in other ethnobotanical studies in Kenya
(Wanga & Nyamboki 2023), South Africa (De Wet et al. 2013), Thailand (Saising et al. 2022), and Pakistan (Malik et al. 2019)
as frequently and the preferred plant part used to formulate remedies for managing DDs. The preference utilisation of leaves
could be associated with their availability and ease of harvest compared to other plant parts. Also, the part is well known for
easy preparation and synthesis of abundant bioactive constituents (Neamsuvan et al. 2018). Moreover, using leaves is
advocated as they have little detrimental impact on the parent plants compared to roots and bark. It was also noted that
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various plant parts of the same TMP could be used, for instance, Bark and leaves of Lannea schweinfurthii (Engl.) Engl.
(Anacardiaceae), roots and leaves of Acalypha fruticosa Forssk. (Euphorbiaceae) and Suregada zanzibariensis Baill.
(Euphorbiaceae) are used to manage skin rashes.

Aerial parts, 3.0 Bark, 1.14
0.21 25
Cob, 0.07
2.0
Bulb, 0.14 1.5
R Flower, 0.07
Twig, 0.57 05
0.0
Seed, 0.14
Fruit, 0.57
Sap, 0.07
Root, 1.64
Leaf, 2.86
Resin, 0.07

Figure 3. Radar diagram showing plant part values (PPV) for each medicinal plant part

Most remedies for treating DDs were prepared in various ways (Table 2 and Figure 4). The collected plant materials were
used in either a fresh or dry form. Crushing (28.1%), followed by powdering (23.4%) and decoction (20.3%), were the
preferred modes of preparation of most remedies. The administration of remedies was mainly applied topically (67.2%) as a
paste, ointment, powder, sap, smear or infusion on the affected skin area, followed by oral (26.6%) and enema (6.2%). The
use of enema for remedies administration was chiefly done for managing sores. According to THs, the use of enemas is
believed to eradicate the problems alleged to originate from inside the body. In most cases, the enema was simultaneously
applied with decoctions for the same reason: to treat the disorder from inside the body. Comparable to the findings of this
study, the dominant modes of preparation (i.e., crushing, powdering and decoction) and routes of administration (topical
application such as paste, enemas, ointment, smearing) of remedies were also reported in other ethnobotanical studies
being frequently utilised for treating skin related disorders (De Wet et al. 2013, Malik et al. 2019, Wanga & Nyamboki 2023).
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Figure 4. Mode of preparation of medicinal plants used for dermatological disorders
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Dermatological disorders treated by medicinal plants

This study categorised the DDs into 14 groups (figure 5). A significant number of TMPs were used to manage wounds (42.2%,
27 species), followed by abscesses (20.3%, 13 species), sores (17.2%, 11 species) and skin rashes (10.9%, 9 species). Other
ten important DDs treated by TMPs in the region are shown in Figure 5 below. Measles, pimples, warts and acne were
reported to be managed by only one TMP each. Like this study's findings, the survey conducted in Kenya (Njoroge &
Bussmann 2007), Pakistan (Malik et al. 2019) and South Africa (De Wet et al. 2013) reported wounds, abscesses, and sores
to be treated by a good number of TMPs than other disorders.
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Figure 5. Categories of dermatological disorders and number of medicinal plants used for management

Quantitative analysis

Family importance value (FIV)

The family importance values (FIV) ranged from 0.091 to 3.455. Fabaceae had the highest FIV value (3.455), followed by
Lamiaceae (1.386), Curcubitaceae (1.341), Euphorbiaceae (1.250) and Amaryllidaceae (1.182), hence, considered the most
important families in the region (Table 2). The dominance of Fabaceae was also reported in other ethnomedicinal studies
conducted in the region (Kacholi & Amir 2022b, 2022c) and other African countries, such as South Africa (Maema et al. 2019),
Ethiopia (Tahir et al. 2021) and Zimbabwe (Maroyi 2013). The supremacy of the family in treating DDs could be associated
with its prosperity in terms of TMPs in the region and the knowledge of the locals in utilising the family for medicinal purposes
(Kacholi & Amir 2022a, 2023). Other important families reported in this study, such as Lamiaceae, Euphorbiaceae,
Asteraceae, Amaryllidaceae and Curcubitaceae, have been reported in other ethnomedicinal surveys to contain TMPs with
therapeutic potential. In addition, the low FIV unveiled by some botanical families, such as Opiliaceae and Moraceae (0.091
each), Burseraceae (0.114), as well as Musaceae and Amaranthaceae with 0.182 each, might suggest less accessibility of their
TMPs in the region and perhaps low knowledge among the Nyamwezi people in utilising these families for DDs management.
Hence, they should not be ignored by future researchers in the search for new drugs against DDs.

Species use value (SUV)

The species use value (SUV) determines the relative importance of the use of TMPs in a particular region (Al-Robai et al.
2022). In the present study, the most valuable TMPs were B. pilosa L. with SUV of 0.818, followed by Momordica charantia
L. (Cucurbitaceae) with SUV of 0.773, Euphorbia hirta L. (Euphorbiaceae) (0.750), Psidium guajava L. (Myrtaceae) (0.727), as
well as Abelmoschus esculentus (L.) Moench (Malvaceae), and Aloe vera (L.) Burm.f. (Asphodelaceae) with SUV of 0.705 each
(Table 2). Of the recorded TMPs, 67.2% showed a moderate use value index (0.205 to 0.659), and the most minor use value
(SUV < 0.200) was scored by 23.4% of the reported TMPs. TMPs with high SUVs are known to have rich bioactive ingredients,
making them popular therapeutic plants. In that view, scrutinising and exploring their phytochemical and pharmacological
potential is imperative for identifying their bioactive compounds and discovering up-to-date drugs. Similarly, TMPs with high
SUVs should be prioritised for conservation as their preferential consumption may compromise their existence due to
overexploitation. The low SUV exhibited by some TMPs could be due to their less abundance in the study area or unfamiliarity
by the THs for the DDs treatment.
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Table 2. Medicinal plants used to manage dermatological disorders in Tabora region, Tanzania

Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured
Amaranthaceae 0.182
Cyathula orthacantha (Hochst. ex Asch.) llamata H w L N Wounds Leaves are dried and pounded, mixed with 0.182 -
Schinz (TB04) pounded castor oil seeds and applied to
wounds daily
Amaryllidaceae 1.182
Allium cepa L. (TB06) Kitunguu H C Bu | Burns Crushed, and the paste is applied to the 0.545 -
affected skin area.
Allium sativum L. (TBO7) Kitunguu Swaumu H C Bu | Burns Crushed, and the paste is applied to the 0.636 -
affected skin area
Anacardiaceae 0.773
Ozoroa engleri R.Fern. & A.Fern. (TB10) Mwembepori T w B N Sores Crushed combined with Euphorbia tirucalli 0.182 LC
and the powder applied to the affected
area through an enema
Lannea schweinfurthii (Engl.) Engl. (TB33) Mnyumbu T W, C B, L N Skin rashes Crushed and applied to infected skin part 0.295 -
Lannea fulva (Engl.) Engl. (TB47) Mselya S w B N Wounds Crushed and used as a bandage for wounds ~ 0.295 -
Annonaceae 0.341
Annona senegalensis Pers. (TB60) Mukonola T w R, B N Abscesses, The decoction is drunk; Bark chewed and 0.341 LC
cuts, rashes smeared on a fresh cut and rashes
Apocynaceae 0.773
Diplorhynchus condylocarpon (Mull.Arg.) Msongati S w B, L N Wounds, Pounded and applied to the affected part. 0.386 LC
Pichon (TB24) sores For sores, the remedy is enemally applied
Calotropis procera (Aiton) W.T.Aiton (TB22) Mpumbula S W, C R, B N Boils Decoction drunk 0.386 LC
Araceae 0.250
Pistia stratiotes L. (TB64) Maleve H w R N Burns Infusion drunk 0.250 LC
Asphodelaceae 0.705
Aloe vera (L.) Burm.f. (TB18) Mlovera H C L Acne Decoction drunk 0.705
Asteraceae 0.818
Bidens pilosa L. (TB12) Mndasa H w, C L N Wounds, Fresh leaves are applied as a paste on the 0.818 -
burns, affected part; an infusion of the leaves is
ringworms used to wash the affected body part
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Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured

Bignoniaceae 0.386
Kigelia africana (Lam.) Benth. (TB50) Mwiegea T w Fr N Ringworms Dry fruit is incinerated, and the ash is 0.386 LC

applied with oil onto the ringworm

infection after an incision
Burseraceae 0.114
Commiphora africana (A.Rich.) Engl. (TB51)  Msagasi S w Re N Wounds Resin is used for disinfecting wounds 0.114 LC
Cannabaceae 0.568
Cannabis sativa L. (TB42) Bangi S w Fr, L | Wounds Powder of the Leaves and fruits are applied  0.568 -

to the wound
Combretaceae 0.841
Combretum adenogonium Steud. ex A.Rich.  Muluzyaminzi T w R, L N Wounds Powdered roots or leaves or a leaf infusion 0.250 LC
(TB19) is pasted on fresh wounds
Combretum pisoniiflorum (Klotzsch) Engl. Mlama T w L N Wounds Powdered leaves are sprinkled on fresh 0.295 LC
(TB59) wounds
Terminalia sericea Burch. ex DC. (TB08) Muzima T w L N Burns Crushed leaves are pasted and applied 0.091 LC

directly onto burns daily for a week.
Combretum obovatum F.Hoffm. (TB16) Vugoweko T w R N Abscesses Crushed leaves are applied on the affected 0.205 LC

part through massage
Cucurbitaceae 1.341
Momordica charantia L. (TB54) Umotomoto H W,C F,R N Wounds Crushed and the paste applied to the 0.773 -

wound
Cucumis dipsaceus Ehrenb. ex Spach (TB15) Mgoogo H C R, L N Wounds Leaves and roots are pounded and used as 0.568 -

a poultice to treat wounds
Ebenaceae 0.227
Diospyros abyssinica (Hiern) F.White (TB52)  Mningiwe T w L N Wounds, Crushing and infusion swabbed into the 0.227 LC

sores affected part and through enema for sores.

Euphorbiaceae 1.250
Euphorbia hirta L. (TB20) Vakikulu H w L | Ringworms Crushed leaves are applied on the affected 0.750 -

part through massage
Suregada zanzibariensis Baill. (TB21) Mdimu pori S w R, L N Rashes Decoction mixed with roots of Acalypha 0.227 -

frutiosa Forssk. Drunk; Pounded leaves
mixed with a bit of water are pasted on the
infected skin part
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Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured
Acalypha fruticosa Forssk. (TB26) Mfulwe S R, L N Rashes Leaves or roots pounded mixed with leaves  0.273 LC
of Zanthoxylum chalybeum and Suregada
zanzibariensis and applied on affected skin.
The decoction of the parts combined with
the species mentioned above is drunk
Fabaceae 3.455
Albizia harveyi E.Fourn. (TB27) Mupogolo T w L N Abscesses Crushed leaves are applied on the affected 0.295 LC
and wounds part through massage
Isoberlinia angolensis (Welw. ex Benth.) Muva T w B N Wounds Decoction drunk 0.227 LC
Hoyle & Brenan (TB29)
Pterocarpus angolensis DC. (TB32) Mninga T Sa N Wounds Sap is smeared on the wound 0.295 LC
Tamarindus indica L. (TB35) Musisi T C L | Wounds Leaf extract ointment is applied to the 0.386 LC
wound
Alantsilodendron pilosum Villiers (TB58) Mtunduli T w L | Wounds Powdered leaves are applied to the wound 0.182 LC
Dichrostachys cinerea (L.) Wight & Arn. Mkulagembe S W,C B,L, N Wounds, Powdered bark is applied on the affected 0.136 LC
(TB36) Tw boils, part, while fresh leaves and twigs are
abscesses pasted on the affected skin part.
Pericopsis angolensis (Baker) Meeuwen Mvunga T w L N Sores, burns Ashes of the burnt leaves are applied to the  0.114 LC
(TB56) infected area
Cassia abbreviata Oliv. (TB38) Mlundlunda T w N Sores Decoction drunk 0.432 LC
Senegalia senegal (L.) Britton (TB57) Mgwata T w N Abscesses Crush the plant part and massage the 0.159 -
affected part
Vachellia drepanolobium (Harms ex Vuvula S W, C R N Abscesses Powdered roots are applied on the affected  0.318 LC
Y.Sjostedt) P.J.H.Hurter (TB53) part through massage
Vachellia hockii (De Wild.) Seigler & Ebinger Munyenyela S w R N Abscesses Crushed roots mixed with a small amount 0.341 -
(TB40) of water are applied to the infected area
Dalbergia melanoxylon Guill. & Perr. (TB49)  Mupingo T w Tw N Rashes, Crushing and massaging the affected part 0.227 NT
abscesses
Senna singueana (Delile) Lock (TB44) Mdimwambuli T w R N Wounds Decoction drunk 0.295 LC
Lamiaceae 1.386
Vitex mombassae Vatke (TB14) Mtalali T W, C L N Rashes Powdered leaves are applied on the 0.250 LC

affected part through massage
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Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured
Premna senensis Klotzsch (TB43) Mununhwanhala S w LR N Abscesses Powdering the parts and massage the 0.227 LC
affected part, mixing with lotion
Leonotis nepetifolia (L.) R.Br. (TB31) Mfyonfyo H W, C AP N Wounds, The aerial parts are infused and applied to 0.477 -
Sores, Cuts the affected skin area.
Hoslundia opposita Vahl (TB41) Mvulavula S W, C R, L N Measles Pounded leaves soaked in water and 0.432 -
applied to the swelling
Loganiaceae 0.636
Strychnos spinosa Lam. (TB05) Muchangoko T W, C Fr N Warts, The unripe fruit is cut, and the contentsare  0.068 LC
wounds rubbed over the surface of warts daily or
crushed and pasted on wounds.
Strychnos potatorum L.f. (TB55) Mgwegwe T w L N Boils Decoction drunk 0.386 -
Strychnos cocculoides Baker (TB63) M'milwa T W, C L N Sores Leaves are pounded and applied on sores 0.182 -
Malvaceae 0.977
Abelmoschus esculentus (L.) Moench (TB62) Mbamia H C Se | Pimples Boil in water and drink with tea 0.705 -
Grewia bicolor Juss. (TB61) Mkoma S " B N Wounds Chewed and pasted on wounds as a 0.159 -
bandage
Grewia similis K.Schum. (TB09) Mkomabubu S w B N Wounds, The bark is pounded, and the powder is 0.114 -
sores applied on the affected part
Meliaceae 0.659
Azadirachta indica A. Juss. (TBO1) Mwarobaioni T C L | Inflammation  infusion is taken orally and used in 0.659 LC
fomentation form and for washing the skin
Moraceae 0.091
Ficus thonningii Blume (TB34) Mlumblumba T w B,R N Fungal Boil in water and use the mixture for 0.091 LC
infections showering
Moringaceae 0.591
Moringa oleifera Lam. (TB28) Mlonge T C L, Se | Abscesses, The infusion of the leaves is drunk. The 0.591 LC
inflammation  seeds are eaten.
Musaceae 0.182
Musa paradisiaca L. (TB37) Mudizi H C Fr | Inflammation,  The fruit is rubbed on the affected area. 0.182 LC

bumps

The infusion is drunk.
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Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured
Myrtaceae 0.727
Psidium guajava L. (TB45) Mpera T C L | Wounds Ointment of the leaf extracts is applied to 0.727 LC
the wound area
Olacaceae 0.591
Ximenia caffra Sond. (TB46) Mung'ongo T W, C Tw N Sores, Decoction drunk or crush the twigs and 0.591 LC
wounds, massage the affected area to treat the
abscesses abscess
Opiliaceae 0.091
Opilia amentacea Roxb. (TB02) Mvumbulo H w L N Abscesses Decoction drunk 0.091 -
Phyllanthaceae 0.205
Phyllanthus reticulatus Poir. (TB13) Mkasiri S w L | Sores, burns The powdered leaf is applied locally to the 0.205 LC
affected skin area or enemally applied for
sores
Poaceae 0.500
Zea mays L. (TB0O3) Mhindi H C Co | Ringworms Burn the cob mix with palm oil and rub on 0.500 LC
the affected part
Rhamnaceae 0.227
Ziziphus mucronata Willd. (TB25) Kagowole T W, C R, L N Boils, sores, Powdered parts are placed on the affected 0.227 LC
wounds, skin and wrapped with a bandage or
enemally applied for sores
Rutaceae 0.773
Zanthoxylum chalybeum Engl. (TB23) Mlungulungu T w B, L, N Abscesses Crushed parts mixed with palm oil are 0.364 LC
R applied to the affected part through
massage
Citrus aurantifolia (Christm.) Swingle (TB17) Mudimu T C Fr | wounds The fruit juice is drunk while the infusion 0.409 -
and ointments are applied to the affected
part
Sapindaceae 0.523
Zanha africana (Radlk.) Exell (TB48) Mkalya T w R N Rashes, cut Decoction drunk or a powder rubbed into 0.523 -
incisions
Solanaceae 0.773
Solanum incanum L. (TB11) Ntalantu H C R N Wounds Decoction drunk 0.250 -
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Family/Scientific Name (Voucher No.) Vernacular name LF HA PU OR  Ailment Preparation and Administration SuUv Cs FIV
cured
Nicotiana tabacum L. (TB39) Mtumbaku H C L | Fungal Ashes of leaves are placed on the affected 0.273 -
infections part
Datura stramonium L. (TB30) Mugwata H W, C L | Boils Crushed and pasted on the boils 0.250 -
NB: LF - Life form; T-Tree, H - Herb & S - Shrub,

HA - Habitats; W - Wild, & C - Cultivated

PU - Parts used, L - Leaf, R - Root, B - Bark, Se - Seed, Fr - Fruit, Fl - Flower, Tw - Twigs, AP - Aerial parts, Sa - Sap, Re - Resin, Bu - Bulb & Co - Cob
OR - Origin; N - Native & | - Introduced

CS - Conservation status; LC - Least Concern; NT - Near Threatened

SUV - Species use value; FUV - Family use value

Bold values; The top five highest values
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Informant consensus factor (ICF)

The agreement level or vice versa among the THs on specific TMPs for managing DDs was scrutinised using the Informant
consensus factor (ICF). The ICF results of the reported ailment categories ranged from 0.924 to 0.972. The highest ICF was
reported for ringworms and the least for sores (Table 3). The high ICF values reported in this study suggest the highest level
of agreement among THs and the use of different TMPs for the management of the DDs in the region (Hussain et al. 2019,
Teklehaymanot & Giday 2007), which could be due to variability in their knowledge, experience in the healing practice, and
the presence of the reported plant taxa in the region. On the other hand, high ICF signifies high utilisation of TMPs for specific
ailment categories (Hussain et al. 2019). Also, for an indigenous community, the most significant TMP has versatile medicinal
uses for treating various ailments and hence is considered an effective medication.

Table 3. Informant consensus factors (ICF) for each ailment category

Ailment category Nur Nt ICF

Wounds and cuts 453 30 0.936
Abscesses 238 13 0.949
Fungal infection, boils & inflammation 140 10 0.935
Sores 133 11 0.924
Burns 117 6 0.957
Rashes & measles 113 8 0.938
Ringworms 108 4 0.972
Warts, acne & pimples 70 3 0.971

Comparative study of traditional medicinal plants used for dermatologic ailments

The comparative analysis of TMPs used to manage DDs in the Tabora region and seven other ethnobotanical studies
conducted elsewhere was undertaken. The Jaccard’s indices of similarity (JI) ranged from 2.2 to 8.3 (Table 4). The maximum
degree of TMPs resemblance (JI = 8.3) was with the study from Northern Maputaland, South Africa, followed by Wakiso
District in Uganda, Northern Pakistan and Ebem Ohafia District, Nigeria, with JI values of 6.6, 5.5, and 4.6, respectively. The
lowest index was with Central Province, Kenya, with a JI value of 2.2. among the common TMPs, Allium sativum L.
(Amyryllidaceae) was reported in four countries, Uganda (Tugume et al. 2019), Nigeria (Oyedemi et al. 2018), Thailand
(Saising et al. 2022), and Pakistan (Malik et al. 2019) to be used for the management of wounds and boils, sores, scabies and
wounds, respectively. The comparison of similarities reveals the substantial authenticity of reported data. Likewise, the TMPs
not mentioned in other compared works should be prioritised for pharmacological and phytochemical investigations to
discover and develop drugs.

Table 4. Comparison of traditional medicinal plants used for dermatological ailments

Study area Country Total Total TMPs Number Jaccard Reference
documented in the of Index
TMPs present common (J1)
study TMPs
Northern Maputaland South Africa 47 64 10 8.3 (De Wet et al. 2013)
Songkhla Province Thailand 66 64 6 4.4 (Saising et al. 2022)
Central Province Kenya 27 64 2 2.2 (Njoroge & Bussmann
2007)
Wakiso District Uganda 50 64 8 6.6 (Tugume et al. 2019)
Northern Pakistan Pakistan 56 64 7 5.5 (Malik et al. 2019)
Ngaka Modiri Molema South Africa 80 64 3 2.0 (Asong et al. 2019)
District
Ebem-Ohafia District Nigeria 61 64 6 4.6 (Oyedemi et al. 2018)

The common TMPs used against DDs are Ziziphus mucronata Willd. (Rhamnaceae), Ximenia caffra Sond. (Olacaceae),
Terminalia sericea Busch ex. DC (Combretaceae), Strychnos spinosa Lam. (Lamiaceae), Solanum incanum L. (Solanaceae),
Ozoroa engleri R.Fern. & A.Fern (Anacardiaceae), Kigelia africana (Lam.) Benth. (Bignoniaceae), Dichrostachys cinerea (L.)
Wight & Arn. (Fabaceae), B. pilosa L. (Asteraceae) and Annona senegalensis Pers. (Annonaceae) with Northen Maputaland,
South Africa (De Wet et al. 2013); E. hirta, P. guajava, A. vera, Nicotiana tabacum L. (Solanaceae), Azadirachta indica A. Juss.
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(Meliaceae), and A. sativum with Songkhla Province in Thailand (Saising et al. 2022); Datura stramonium L. (Solanaceae) and
Zea mays L. (Poaceae) in Kenya (Njoroge & Bussmann 2007); A. vera, A. sativum, B. pilosa L. (Asteraceae), Tamarindus indica
L. (Fabaceae), Hoslundia opposita Vahl (Lamiaceae), Leonotis nepetifolia (L.) R.Br. (Lamiaceae), Moringa oleifera Lam.
(Moringaceae) and N. tabacum with Wakiso District, Uganda (Tugume et al. 2019); A. sativum, and A. cepa, Calotropis
procera (Aiton) W.T.Aiton (Apocynaceae), Cannabis sativa L. (Cannabaceae), M. charantia, A. esculentus and D. stramonium
with northern Pakistan survey (Malik et al. 2019); A. vera, A. cepa, and Z. mucronata in Ngaka Modiri Molema District, South
Africa (Asong et al. 2019); and P. guajava, A. sativum, and A. cepa, A. senegalensis, E. hirta and Commiphora africana (A.Rich)
Engl. with a study conducted in Ebem-Ohafia District, Nigeria (Oyedemi et al. 2018)

Literature on pharmacological activities

Most TMPs recorded in the present study have dermatological cure potential and might possess ingredients or secondary
metabolic compounds that are directly or indirectly active against parasites. Some of the most cited TMPs in this study were
screened for biological activities from the literature, and some of them were found to be responsible for antimicrobial,
antibacterial, antifungal and antiviral activities (Table 5). Therefore, the biological activities exhibited by the various parts of
TMPs (Table 5) substantiate the traditional use of these TMPs against DDs. However, further investigations should be
conducted to comprehensively examine the isolation of molecules or bioactive compounds responsible for the activities and
the detailed mechanism of actions.

Table 5. Literature on preliminary screening of the most cited TMPs

Botanical name Use Plant part Pharmacological Activity Reference
Reports
Abelmoschus esculentus (L.) 31 Leaf Antimicrobial (Elmusa et al. 2021)
Moench
Allium cepa L. 24 Whole Antimicrobial (Santas et al. 2010)
Allium sativum L. 28 Whole Antimicrobial and wound (Sarhan et al. 2016)
healing
Aloe vera (L.) Burm.f. 31 Leaf Antibacterial and wound (Maduna & Patnaik 2023,
healing Subramanian et al. 2006)
Annona senegalensis Pers. 15 Root bark Antibacterial and antifungal (Okoye et al. 2012)
Azadirachta indica A.Juss. 29 Bark Antibacterial and Wound (Maan et al. 2017, Nasrine
healing et al. 2023)
Bidens pilosa L. 36 Leaf and Antibacterial and antifungal (Deba et al. 2008)
flower
Calotropis procera (Aiton) 17 Leaf Antibacterial (Salem, et al. 2014)
W.T.Aiton
Cannabis sativa L. 25 Flowers Antibacterial and antifungal (Vozza Berardo et al. 2024)
Cassia abbreviata Oliv. 19 Stem bark, Antibacterial (Kirabo et al. 2018)
root bark
and leaf
Citrus aurantifolia 18 Leaves Antibacterial (Pathan et al. 2012)
(Christm.) Swingle
Cucumis dipsaceus Ehrenb. 25 Leaf, stem Antimicrobial (Assefa et al. 2023)
ex Spach and fruit
Euphorbia hirta L. 33 Leaf, flower  Antibacterial and antifungal (Rajeh et al. 2010)
stem and
root
Hoslundia opposita Vahl 19 Leaf Antimicrobial (Rikohe et al. 2023)
Kigelia africana (Lam.) 17 Stem bark Antifungal and antibacterial (Owolabi et al.)
Benth.
Leonotis nepetifolia (L.) 21 Leaf and Antimicrobial (Adolpho et al. 2023)
R.Br. flower
Momordica charantia L. 34 Leaf Antibacterial and antifungal (Muribeca et al. 2022, Wang

et al. 2016)
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Botanical name Use Plant part Pharmacological Activity Reference
Reports
Moringa oleifera Lam. 26 Leaf Antimicrobial (Fouad et al. 2019)
Psidium guajava L. 32 Leaf Antimicrobial (Pereira et al. 2023)
Strychnos potatorum L.f. 17 Seed Antimicrobial (Sharmila et al. 2021)
Tamarindus indica L. 17 Fruit Antimicrobial and (Ghaly et al. 2023)
Antivirulence

Ximenia caffra Sond. 26 Leaf Antimicrobial (Munodawafa et al. 2013)
Zanha africana (Radlk.) Exell 23 Root bark Antibacterial, Antiviral, and (Kambizi & Afolayan 2001,

and root Antifungal Runyoro et al. 2006)
Zea mays L. 22 Corn Antimicrobial (Abirami et al. 2021)

Conservation status

The conservation status of the reported TMPs was substantiated through the International Union for Conservation of Nature
(IUCN) Red List of Threatened Species website (IUCN 2022). Out of the documented TMPs, 57.8% (37 species) had the least
concern status,1.6% (1 species) was near threatened, and 40.6% (26 species) had no records in the IUCN database (Figure
6). The finding informs us that most of the utilised TMPs in the Tabora region have stable populations. Moreover, more work
needs to be done regarding the conservation status of the TMPs that had no information in the database.

No record

0,
40.6% o

concern
57.8%

Near
threatened
1.6%
Figure 6. Percentage conservation status of the recorded medicinal plants

Conclusion

This study is the first of its kind to provide data on traditional knowledge of TMPs used by the Nyamwezi THs for the
treatment of DDs in the region. The findings unveiled rich orthodox knowledge possessed by the Nyamwezi THs in dealing
with the disorders. The TMPs with high SUV signify the presence of active phytochemical compounds in them and new claims
in healing uses exposed that there are many to be learned from the plants. Actually, there is a necessity for the
pharmacological, phytochemical, toxicological, microbial, and clinical investigations of the recorded TMPs to come up with
general conclusions on ethnopharmacological associations, efficacy and safety of the remedies and for drug discovery and
development. Understanding the continuous loss of indigenous knowledge of TMPs, countless efforts are required to
undertake floristic and ethnobotanical studies, particularly ethnomedicinal studies in the Tabora region, to conserve TMPs
and associated knowledge. This study suggests that in-situ and ex-situ conservation, together with cultivation practices and
resource management, such as good agricultural practices and sustainable use solutions, must be effectively considered for
the sustainable utilisation of TMP resources. Moreover, the study recommends the use of biotechnological approaches such
as tissue culture, synthetic seed technology, micropropagation, and molecular marker-based strategies to enhance yield and
alter the potency of TMPs.
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