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Abstract

Background: Cardiovascular diseases (CVD) represent a growing public health challenge in the Union of the Comoros, where
traditional medicine remains an integral component of local healthcare practices due to socio-economic and cultural factors.
This study aimed to document and characterise the plants used by Comorian people in Ngazidja island for CVD and their
relative symptom management.

Methods: An ethnomedicinal survey was conducted among 571 consenting informants, from March to July 2019 across 19
districts of Ngazidja Island, using a semi-structured interview. Data on plant species, plant parts used, preparation methods,
administration modes and relative CVD treated as well as their symptoms were recorded. Ethnobotanical indices including
frequency of citation (FC), use value (UV), relative frequency of citation (RFC), fidelity level (FL), family use value (FUV), and
informant consensus factor (ICF) were used to characterise the patterns of traditional plant use and identify species of
particular cultural importance.




Ethnobotany Research and Applications 2

Results: 79 species belonging to 66 genera and 42 families were inventoried. Asteraceae was the most represented family,
while Moringaceae showed the highest FUV. Most of the species (62.03%) were wild harvested. Herbs (40.51%)
predominated, and leaves (57.47%) were the most commonly used plant parts. Decoction (73.40%) and oral administration
(86.87%) were the preferred preparation and administration methods. Moringa oleifera (UV = 0.165 and FL for HTA = 75%)
and Allium sativum (UV = 0.121 and FL for HTA = 100%) were identified as the most important species, recognized for their
antihypertensive and cardioprotective properties. High ICF values across CVD categories indicated considerable convergence
among informants regarding the plants used for these diseases. Diospyros comorensis and Phyllanthus comorensis, two
endemic species, represent the priorities for further investigation.

Conclusions: These findings document the diversity and convergence of the medicinal plants used for CVD in Ngazidja and
provide a basis for prioritizing endemic species for future phytochemical, pharmacological, and clinical investigations.

Keywords: Cardiovascular diseases, Comoros, Ethnomedicinal study, Field survey, Medicinal plants, Ngazidja island

Background

Cardiovascular diseases (CVD) are one of the main causes of mortality worldwide, estimated at approximately 19.2 million
deaths annually that represent one of the major contributors to non-communicable disease global burden (Sulola et al.
2025). CVD impacts are particularly critical in developing countries where prevention and management remain insufficient
(Masenga & Kirabo 2023). Main CVD include arterial hypertension (HTA), atherosclerosis (ATS), cardiac arrhythmia (CA),
cerebrovascular accidents (CVA), venous thrombosis (VT) and heart failure (HF) that are chronic diseases characterized by
vascular dysfunction and progressive arterial damage (Huang et al. 2025). Historically, CVD were associated with developed
countries but a trend in the epidemiological distribution, that shifted considerably, was observed over the past three
decades. Currently, more than three-quarters of CVD-related deaths occur in developing countries, reflecting rapid
demographic and lifestyle transitions (Joseph et al. 2025). This shift shows the inequality in access to prevention, diagnosis,
and treatment. This increased risk of HTA, obesity and metabolic disorders could be attributed to the urbanization, highly
processed and energy-rich diets, and reduced physical activity (Mensah et al. 2023; Sulola et al. 2025). These changes are
increasingly observed in African countries, particularly in underdeveloped regions, undergoing rapid socio-economic
transitions (Oguta et al. 2025).

The Union of the Comoros is not immune to this public health challenge. Despite its population density with a limited
epidemiological surveillance capacity, available data indicate that CVD account for approximately 19% of all deaths in the
archipelago (World Heart Federation 2024). At the same time, the prevalence of major cardiovascular risk remains
substantial within the Comorian population. According to the World Health Organization (WHO 2025), approximately 28%
of adults aged 30-79 years had hypertension in 2024, while the prevalence of obesity among adults aged 18 years and older
was estimated at 16 % in 2022. These determinants are further exacerbated by socio-economic constraints and limited
public health interventions. Moreover, structural constraints within the national health system continue to hinder effective
management of chronic diseases. Limited healthcare infrastructure, insufficient availability of specialized care, and the high
cost of long-term pharmacological treatments reduce the access to CVD conventional treatments for the majority of the
population (Abeid 2026). Therefore, several CVD patients still rely on alternative therapies including the use of medicinal
plants to manage chronic disorders.

Hence, traditional medicine becomes a crucial component of healthcare practices in Comoros Islands. Due to chronic disease
care costs and the ease of medicinal plants accessibility, where this knowledge is often transferred within families by word
of mouth and risks to be lost over time, Comorian people strongly rely on traditional medicine (Soidrou et al. 2014). Similar
ethnobotanical studies conducted in different geographical and cultural contexts have demonstrated the diversity of
traditional plant knowledge and the importance of recording local practices (Cakilcioglu 2020; Khatun et al. 2012; Korkmaz
et al. 2016). These studies illustrate the diversity of traditional plant knowledge and the importance of documenting local
practices across different cultural and ecological contexts.

CVD are well-known among Comorians and are often diagnosed with symptoms, such as roho yendao biyo (palpitations),
lefu (chest oppression), or general blood flow disorders like headache, eye floaters, dizziness, and vertigo. Therefore, local
communities benefiting from the archipelago’s botanical richness and traditional knowledge to manage these disease
symptoms. Medicinal plants used in these traditional therapies constitute a valuable source of bioactive compounds with
pharmacological relevance that can be systematically assessed for their therapeutic potential and their contribution to drug
discovery (Abou et al. 2022; Razafindrakoto et al. 2026; Tombozara et al. 2024; Saive et al. 2020).
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Despite the exceptional plant biodiversity of the Comorian archipelago and the continued reliance of its population on plant-
based remedies, scientific documentation of traditional medicinal practices for CVD in Ngazidja remains limited. This includes
their distribution according to the disease categories and plant taxa, as well as their preparation methods, in order to
determine the species that can be prioritised for future investigation. This lack of ethnomedicinal data is one of the significant
gaps that this current study is addressing. Therefore, this study aims to establish a database based on Comorian knowledge
of plant species traditionally used for CVD management and contributes to the preservation of indigenous knowledge and
provides a scientific basis for future phytochemical, pharmacological, and clinical investigations of cardioprotective natural
products.

Materials and Methods

Study area and Socio-Ecological Context

The ethnopharmacological survey was conducted in Ngazidja Island (11°20’-11°50" S; 43°10°-43°30’ E) from March to July
2019. The Island is located between Mozambique and Madagascar in the Northern of Mozambique channel. The Union of
the Comoros had an estimated population of approximately 800 000 inhabitants in 2017, of whom about 50% lived on
Ngazidja Island (INSEED 2018). The field surveys were undertaken in 19 districts distributed from the northern, passing the
central, to the southern regions of the Island as highlighted in Figure 1. Ngazidja people have a complex historical and cultural
background shaped by Bantu, Shirazi, Malagasy, and European influences. Shingazidja, a Swabhili-derived dialect
incorporating lexical elements from Arabic, French, Portuguese, and Malagasy, constitutes the principal language used for
the intergenerational transmission of ethnomedicinal knowledge. Islamic religion predominates and plays an important role
in social organization and cultural norms. However, religious practices coexist with local belief systems and customary
approaches to health management, including the use of traditional herbal remedies. Ngazidja Island is characterized by a
volcanic landscape of two major mountains including the Mount of Karthala (2,361 m) in the south-central region and La
Grille (1,087 m) in the northern part of the island. These mountainous areas constitute key reservoirs of biodiversity,
including approximately 8,658 ha of natural forest, about 18 ha of mangroves, and nearly 350 ha of reforested area (Allaoui
2011). Two main tropical seasons are observed in this island including a hot and rainy austral summer and a relatively fresh
and dried austral winter. Altitudinal gradients and exposure to prevailing winds generate pronounced microclimatic
variability, which supports diverse ecological niches and contributes to the availability of a wide range of plant species used
in traditional medicine by local communities.

Data Collection

Data were collected through semi-structured interviews designed to obtain both socio-demographic characteristics of the
participants and detailed ethnomedicinal information on plant species regarding the vernacular names, the plant parts used,
the preparation methods, the routes of administration, and the specific CVD concerns treated. Whenever possible, additional
therapeutic uses of the recorded plant species were also documented to provide a broader ethnomedicinal context. Adult
volunteers with demonstrable experience and familiarity with local plant nomenclature, ecological habitats, and therapeutic
applications were recruited for interview. Particular emphasis was placed on traditional healers and herbalists possessing
more specialized knowledge related to the management of CVD. Only participants who provided their consent after
understanding the objectives and the intended use of the results of this study were included. Evasive, incomprehensible, or
incomplete answers were excluded from the analysis. Interviews were conducted in the local language (Shingazidja) to
facilitate effective communication and ensure the accuracy and reliability of the documentation of traditional knowledge.
The protocol was approved by the National Ethic Committee for Life and Health Sciences of the University of the Comoros
(n° 007/CEA/FST/2019).

Plant Collection and Identification

Cited plant species were collected with the assistance of local informants to ensure accurate correspondence between
vernacular names and botanical taxa. Voucher specimens were prepared according to the standard herbarium procedures.
Then, the taxonomic identification was carried out by Mrs. Mohamed Andilyat, Director of the National Herbarium of the
Comoros, and Mr. Ahamadi Qili Daroussi from the University of the Comoros, by comparing with the reference collections
at the National Herbarium of the Comoros. All voucher specimens were deposited at the National Herbarium of the Comoros
and assigned unique numbers based on the site and period of collection. The identified species are presented in alphabetical
order according to their botanical names.
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Figure 1. Study area, the nineteen visited Districts in Ngazidja island

Data analysis

Frequencies and rates (%) of socio-demographic characteristics of the respondents were analysed using descriptive statistics.
The ethnobotanical importance of the recorded species was evaluated using several quantitative indices, including
Frequency of Citation (FC), Use Value (UV), Relative Frequency of Citation (RFC), Fidelity Level (FL), Family Use Value (FUV),
and Informant Consensus Factor (ICF).

The Frequency of Citation (FC) and Relative Frequency of Citation (RFC) were calculated to estimate the relative cultural
importance of each species.

FC represents the percentage of citations attributed to a given species (Ns) relative to the total number of citations (N¢)
according to Equation 1:

FC (%) = (Ns x 100) / N (1)

While, RFC was calculated as the ratio between the number of informants mentioning a given species (Nis) and the total
number of informants participating (Nn) in the survey following the Equation 2 by Tardio & Pardo-de-Santayana (2008):

RFC (%) = (Nis x 100) / Nr; (2)

The Use Value (UV), which reflects the relative importance of a plant species based on the number of uses reported by
informants, was calculated according to the Equation 3 proposed by Phillips et al. (1994):

Uv=3U/n(3)
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where U represents the number of use reports per species and n is the total number of informants interviewed.

To assess the relative importance of plant families, the Family Use Value (FUV) was calculated following the Equation 4
proposed by Hoffman & Gallaher (2007):
FUV = SUVs / ns (4)

where ZUV; is the sum of the use values for all species within a family, and ns is the total number of species in that family.

Fidelity Level (FL) and Informant Consensus Factor (ICF) were used to estimate the agreement level among informants
concerning the use of plant species for each disease category. FL is the number of the informants claiming the use of a given
species for the same therapeutic purpose, according to the Equation 5 (Amujoyegbe et al. 2016):

FL (%) = (Np x 100) / N (5)

where N, represents the number of informants citing the use of a species for a particular disease, and N is the number of
respondents who cited the species for any use. Beside CVD categories, FL for other diseases including asthma and diabetes
were also evaluated.

The ICF was used to measure the degree of homogeneity of knowledge among informants for specific ailment categories,
following the Equation 6 proposed by Trotter & Logan (1986):

ICF = (Nur - Nt) / (NUI' - 1) (6)

where Ny is the number of use reports for a specific illness category and N is the number of distinct species used for that
category. ICF values range from 0 to 1, with values closer to 1 indicating a higher level of consensus among informants.

Statistical relationships between socio-demographic variables and the distribution of medicinal plant knowledge were
analysed using IBM SPSS Statistics (20.0).

Results

Sociodemographic characteristics of the respondents

The sociodemographic features of the respondents were reported in Table 1. Among 580 recruited adults, nine (1.55%) were
excluded due to their incoherence and inconsistent answers. A total of 571 consenting informants participated in the
ethnobotanical survey, 56.04% of whom were females. The included respondents reported 1052 distinct medicinal use
reports; 393 of these were cited by both male and female informants, giving 856 reports from males and 589 from females
(1445 when counted by gender). The distribution of respondents’ knowledge of medicinal plants is illustrated in Figure 2.
Figure 3 shows the distribution of plant knowledge across age categories, with respondents older than 50 years accounting
for the largest share of use reports (43.67%), followed by participants aged 40-50 years (32.73%) and those aged 30-40 years
(14.19%). This age distribution is particularly relevant to show the correlation between respondent knowledge of medicinal
plants with the respondents’ age. The chi-square test shows a significant difference in the distribution of respondent
knowledge of medicinal plants to the increase of age groups (x*(3) = 174.67, p < 0.001). Concerning the educational level,
respondent majority are illiterate and had only Koranic education (50.61%) and those receiving primary education level
represent 20.84%. With respect to the respondent occupations, farmers were the most represented (28.37%). Agricultural
communities are closer to plants and often use traditional medicine as primary or complementary healthcare systems,
particularly in rural areas where access to modern medical services is limited. Household and workers (other occupations)
accounted, respectively, for 23.12% and 8.76% of respondents, showing the socio-professional diversity in the Island.
Traditional healers represented 9.11% of the respondents. They are generally associated with specific family lineages
specialized in medicinal knowledge that is transmitted across generations. Herbal sellers accounted for 17.34% of
respondents. They are mainly involved in the commercialization of medicinal plants but not typically recognized as holders
of specialized ethnobotanical knowledge. The rates of plant knowledge across occupational activities of respondents are
presented in Figure 4. Respondents whose occupation frequently interacts with plant resources generally exhibited greater
ethnobotanical knowledge. Most of the respondents were able to name at least one CVD symptom or the CVD itself
demonstrating the relevance of the informant selection criteria. Their descriptions allow to classify six common CVD in this
study, including HTA, ATS, HF, VT, CA, and CVA as reported in Table 1. Among these diseases, HTA (79.86%) and CVA (57.44%)
were the most cited. These findings suggest that HTA and CVA represent the major public health concerns within the
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Comorian people that could potentially be associated with lifestyle factors such as dietary habits, psychosocial stress, and
limited access to conventional healthcare services.

Table 1. Demographic feature of informants and uses of herbal medicine

Gender Frequency Rate (%)
Male 251 43.96
Female 320 56.04
Age Frequency Rate (%)
20-30 71 12.43
30-40 90 15.76
40-50 137 23.99
>50 273 47.81
Level of education Frequency Rate (%)
Illiterate 289 50.61
Primary 119 20.84
Secondary 87 15.24
Tertiary 76 13.31
Occupation Frequency Rate (%)
Traditional healer 52 9.11
Farmer 162 28.37
Herbal seller 99 17.34
Student 76 13.31
Worker 50 8.76
Household 132 23.12
Knowledge of CVD Frequency Rate (%)
Hypertension 456 79.86
Atherosclerosis 115 20.14
Heart failure 98 17.16
Cardiac arrhythmia 84 14.71
Venous thrombosis 46 8.06
Cerebrovascular accident 328 57.44
Therapy Frequency Rate (%)
Herbal drugs 324 56.74
Conventional drugs 76 13.31
Combination® 171 29.95

* Combination of herbal and conventional drugs during the treatment

100 -

59.24

50 -

Rate (%)

25 ~

Male Female

Gender of respondents

Figure 2. Source of the plant knowledge according to the gender of the respondents (values are relative to the total number
of the use reports, N = 1445)
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Figure 3. Source of the plant knowledge according to the age of the respondents (values are relative to the total number of
the use reports, N = 1445; x? = 174.67; df = 3; p < 0.001)
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Figure 4. Source of the plant knowledge according to the occupation of the respondents (values are relative to the total
number of the use reports, N = 1445)

Ethnomedicinal plant species

During this study, 79 plant species belonging to 66 genera and 42 botanical families were recognised to be traditionally used
for CVD management and their relative symptoms. These species are arranged alphabetically according to their botanical
name in Table 2 along with their botanical families, local names, plant source, plant parts used, preparation methods,
administration modes, treatment duration, and targeted CVD. The diversity of the recorded taxa highlights the richness of
local ethnobotanical knowledge and the continued reliance of communities on plant-based therapies. Asteraceae was the
most represented family accounting for 8.86% of the registered taxa, followed by Fabaceae (7.59%), then Euphorbiaceae
and Piperaceae (each representing 5.06% of the species) as shown in Figure 5. Agricultural status of the recorded medicinal
plants is shown in Figure 6, exclusive wild harvesting predominates at 63.29%, while only 5.063% of the species were found
in both cultivated and wild environments. The predominance of wild-collected species presents a potential vulnerability to
overexploitation and environmental pressures, which may threaten their long-term sustainability. Plant life form distribution
is highlighted in Figure 7 where herbs predominate (40.51%), followed by trees (24.05%), shrubs (24.05%), and lianas

(11.39%).
__10.00
X 800
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c © 380 3.80 3.80 380 3.8
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Figure 5. Most used botanical family in the management of CVDs
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The distribution of the plant parts used for CVD management is highlighted in Figure 8. Leaves were the most used (57.47%),
followed by aerial parts (12.77%). Several preparation methods used by respondents were reported in Figure 9. The
decoction method is the most frequently used (73.40%) followed by direct application of raw materials (8.51%) and infusion
(7.45%). The administration route distribution is highlighted in Figure 10, where the majority of preparations were taken
orally (86.87 %), reflecting a common trend in traditional medicine where systemic pathologies like CVD are primarily treated
through the digestive administration. Topic application (11.11%) is generally used for localized symptoms or to alleviate
certain symptoms. In contrast, inhalation (2.02 %) is the ideal route to benefit from the therapeutic properties of the volatile
compounds.

= Wild
= Cultivated

= Wild and cultivated

Figure 6. Percentage of the cited plant sources in the management of CVD (values are relative to the total number of the
cited plant species, N = 79)

m Herb
W Tree
m Shrub

Liana

Figure 7. Morphological types of the cited plant species used to manage CVD (values are relative to the total number of the
cited plant species, N = 79)

Named CVD with their cited relative symptoms reported by respondents, along with their citation frequencies, are
summarized in Table 3. HTA is the most well-known CVD among traditional users, with 56.97% of all citations, followed by
CVA (15.79%) and HF (12.95%). ATS, CA, and VT are less-known with respective citations of 7.86%, 3.25% and 3.17%.
Headache (18.49%) was the most reported symptom for HTA followed by palpitation (11.37%), vertigo (7.71%), phosphene
(6.61%), and epistaxis (5.24%). Usually, recognition of these symptoms could be transmitted by other members of its own
family, or by neighbours, or by previous medical consultations, or by the person’s own experience. Similar remarks were
observed for the reported symptoms of CVA and HF, such as the weakness on one side of the body (5.35%), the difficulty
speaking or understanding what others are saying (4.87%), the vision trouble (3.39%), and the breath shortness (4.72%).
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Figure 8. Percentage of used plant parts in the management of CVD
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2.02

= Oral
= External
Inhale

Figure 10. Distribution of the administration modes of herbal medicine (%) in the management of CVD
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Table 2. Traditional uses of cited plant species used in the management of CVDs in Ngazidja (Grande Comore)
Botanical name, Family . Plant part Preparation L. . Treatment Targeted
Local name(s) Plant source | Life form Administration mode R i
(Voucher number) used mode duration disease
. Until the
Adansonia digitata L., Malvaceae . . .
Mbuwu Wild Tree Leaf Decoction Drink one cup of tea a day symptoms HTA, HF
(NGC-11/2019) '
disappear
. According to the
Ageratum conyzoides L., . . . . . .
Mnunka Wild Herb Aerial parts Decoction Drink one cup of tea a day patient’s clinical HTA, CA
Asteraceae (NGC-17/2019) »
condition
Drink one spoon gathered
Allium cepa L., Amaryllidaceae with one spoon of hone
p ¥ Itrungu bassoira Cultivated Herb Bulb Juice p ¥ One week HF
(NGC-72/2019) each morning and
afternoon
. . . Until the
Allium sativum L., Amaryllidaceae . . .
Itrungu thioumu | Cultivated Herb Bulb Raw materials Eat three bulbs a day symptoms HTA
(NGC-52/2019) .
disappear
. Massage with one leaf
Raw materials ] One week ATS
Aloe vera Burm.f., Asphodelaceae . twice a day
Kognonde wild Herb Leaf —
(NGC-54/2019) Maceration in
One spoon a day One week HTA, VT
water
Leaf Decoction Until the
Anacardium occidentale L., Mbkoroshe, . Drink one cup of coffee a HTA,
. . Wild Tree . symptoms .
Anacardiaceae (NGC-44/2019) Mbibo Bark Infusion day . diabetes
disappear
Ananas comosus (L.) Merr., . . . . .
. Mnanasi Cultivated Herb Fruit Raw materials Eat one fruit a day One week ATS
Bromeliaceae (NGC-24/2019)
. . According to the
Anethum graveolens L., Apiaceae . . . Drink one cup of coffee a ) o
Nkuruda Cultivated Herb Aerial parts Decoction patient’s clinical HF, asthma
(NGC-39/2019) week i
condition
. . . Until the
Annona muricata L., Annonaceae . Wild and . Drink one cup of coffee HTA, HF,
Mkonoko ziba . Tree Leaf Infusion symptoms
(NGC-29/2019) cultivated each three days . ATS
disappear
Annona reticulata L., Annonaceae Wild and . Drink one cup of tea each
Konoko sefa . Tree Leaf Decoction . One month HTA, ATS
(NGC-26/2019) cultivated morning




Ethnobotany Research and Applications 11
. . Until the
Annona squamosa L., Annonaceae Mkonokono Wild and . Drink one cup of coffee HTA,
i Tree Leaf Decoction symptoms i
(NGC-32/2019) mtsanga cultivated each three days . diabetes
disappear
Aphloia theiformis (Vahl) Benn., Drink one cup of tea each HTA, ATS,
p . f ( ) Mfarambo wild Shrub Leaf Decoction . P One month
Aphloiaceae (NGC-33/2019) morning asthma
- . . According to the
Artocarpus altilis (Parkinson) . . . Drink one cup of tea each T
Mfuriapa Cultivated Tree Leaf Decoction . patient’s clinical HF, asthma
Fosberg, Moraceae (NGC-13/2019) morning .
condition
Artocarpus heterophyllus Lam., . . . Drink one cup of tea each
Mfenessi Cultivated Tree Leaf Decoction . Three days HTA
Moraceae (NGC-22/2019) morning
Asystasia gangetica (L.) T. . Until the
. . . . Drink one cup of tea each
Anderson, Acanthaceae (NGC- Wsite Wild Herb Aerial parts Decoction . symptoms HTA
mornin
53/2019) & disappear
Azadirachta indica A. Juss., . . Drink one cup of tea each ATS, CVA,
. Neem Wild Tree Leaf Decoction . One month
Meliaceae (NGC-23/2019) morning asthma
Bidens pilosa L., Asteraceae . . Drink one cup of tea each
Ntsohowo Wild Herb Leaf Decoction . Three days HTA
(NGC-73/2019) morning
Cajanus cajan (L.) Millsp., . . . Drink one cup of coffee a One to three HTA,
Mtsuzi Cultivated Shrub Leaf Decoction .
Fabaceae (NGC-69/2019) day months diabetes
Carica papaya L., Caricaceae (NGC- L . . Drink one cup of tea each
Mpoipoiyi Cultivated Tree Leaf Decoction . Three days HF
45/2019) morning
Centella asiatica (L.) Urb., Apiaceae . . Drink one cup of tea each
Centellas Wild Herb Whole plant Decoction . One month HF
(NGC-09/2019) morning
. . Until the
Cinnamomum verum J. Presl., o . . Drink one cup of tea each
Mdarassini Wild Tree Leaf Decoction . symptoms HF, asthma
Lauraceae (NGC-19/2019) morning .
disappear
Citrus aurantiifolia (Christm. Drink one cup of tea each
. f ( ) Mvuraba Cultivated Shrub Fruit Infusion . P One month ATS
Swingle, Rutaceae (NGC-15/2019) morning
. Drink one cup of coffee a Until the maximal
. . Leaf Decoction .
Citrus limon (L.) Osbeck, Rutaceae . day loss of weight HTA, CVA,
Mvuraba Cultivated Shrub - - .
(NGC-36/2019) . . Drink one spoon twice a diabetes
Fruit Juice One month
day
Clematis simensis Fresen., . . .
lgacheu Wild Herb Leaf Decoction Drink one cup of tea a day One month HTA

Ranunculaceae (NGC-60/2019)
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Coleus amboinicus (Lour.) Spreng., | Gnadombwe ya . . . Drink one cup of tea each Three days
. . wild Herb Aerial parts Decoction . HTA
Lamiaceae (NGC-66/2019) msiru morning
Drink one cup of tea each .
. . . . Until the
Coleus scutellarioides (L.) Benth., Wild and . . morning following a
. Gnadombwe . Herb Aerial parts Decoction symptoms HF
Lamiaceae (NGC-21/2019) cultivated massage at the hand-feet .
. disappear
swelling level
Combretum coccineum (Sonn.) Leaf . CA, HF
. . . . Drink one cup of tea each
Lam., Combretaceae (NGC- Mlazi Wild Liana Decoction Four days
Root two days CA
77/2019)
Cucurbita moschata Duchesne, . . . Drink one cup of tea each
. Trango madiji Cultivated Herb Leaf Decoction . Three days HTA
Cucurbitaceae (NGC-47/2019) morning
- . L. Until the
Curcuma longa L., Zingiberaceae . . Rhizome Maceration in . CVA, HF,
Dzindzanu Cultivated Herb Drink one spoon a day symptoms
(NGC-46/2019) water ] asthma
disappear
. Burn and inhale (four to .
Raw materials . Until the
Datura metel L., Solanaceae (NGC- . . five flowers a day) CA, HF,
llali Wild Herb Flower - symptoms
49/2019) . Drink one cup of tea each . asthma
Decoction . disappear
morning
] o , Until the HF, HTA,
Diospyros comorensis Hiern, . . Drink one cup of tea each
Mgno Wild Tree Leaf Decoction . symptoms ATS, CVA,
Ebenaceae (NGC-68/2019) morning A
disappear asthma
. . Until the
Dodonaea viscosa Jacq., . . . Drink one cup of coffee HTA, ATS,
. Milazi Wild Shrub Root Decoction symptoms
Sapindaceae (NGC-55/2019) each three days . HF
disappear
Drymaria cordata (L.) Willd. ex
Schult., Caryophyllaceae (NGC- Namara Wild Herb Aerial parts Decoction Steam bath twice week Two weeks HF
01/2019)
Elephantopus scaber L., Asteraceae . . . . Drink one cup of coffee a
Kurueli Wild Herb Aerial parts Decoction 45 days HF
(NGC-05/2019) day
Until the HTA, ATS,
Euphorbia hirta L., Euphorbiaceae . . . . Drink one cup of tea each
lgodziwa Wild Herb Aerial parts Decoction . symptoms HF, CVA,
(NGC-16/2019) morning A
disappear Asthma
Ficus lutea Vahl., Moraceae (NGC- . . Drink one cup of tea each
Mnamvu Wild Tree Leaf Decoction One month ATS

20/2019)

morning
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Until the
Guilandina bonduc L., Fabaceae . . Drink one cup of tea each
Mtswe Wild Shrub Leaf Decoction . symptoms HTA, ATS
(NGC-63/2019) morning ]
disappear
Gymnanthemum .
. . . . Drink one cup of tea each
coloratum (Willd.) H. Rob. & B. Mpatakali Wild Shrub Leaf Decoction . Three days HTA
mornin
Kahn, Asteraceae (NGC-37/2019) &
Hedychium coccineum Buch.-Ham. .
- L . . . Drink one cup of tea each
ex Sm., Zingiberaceae (NGC- Singuiziu msiru Wild Herb Root Infusion . One month ATS
mornin
02/2019) &
Helianthus annuus L., Asteraceae . . Drink one cup of tea each
Msumu Cultivated Herb Leaf Decoction . One month ATS, HTA
(NGC-41/2019) morning
Drink one cup of tea each .
. . Until the
Jatropha confusa Hutch., . . morning following a
. Mkono pembe Wild Shrub Leaf Decoction symptoms HF
Euphorbiaceae (NGC-07/2019) massage at the hand-feet .
. disappear
swelling level
Raw material Massage with the seeds’ oil | Until the
. . Seed (Cold-pressed at the hand-feet swelling symptoms HF
Jatropha curcas L., Euphorbiaceae Mri mzungu or . . .
Wild Shrub vegetable oil) level disappear
(NGC-14/2019) Msumu -
. Drink one cup of coffee a .
Leaf Decoction One month Diabetes
day
. . Until the
Kalanchoe pinnata (Lam.) Pers., . . . Drink one cup of tea each
Mmamani Wild Herb Leaf Decoction . symptoms HF, ATS
Crassulaceae (NGC-31/2019) morning A
disappear
Lactuca indica L., Asteraceae (NGC- . . . Drink one cup of tea each
Saladi la masera Wild Herb Leaf Decoction . Three days HTA
48/2019) morning
Lantana camara L., Verbenaceae . . . . Drink one cup of coffee a HTA, ATS,
Mnachiba Wild Shrub Aerial parts Decoction One month
(NGC-74/2019) day CVA
Leptadenia lanceolata (Poir.) .
. . . . Drink one cup of tea each
Goyder subsp. lanceolata, lgwedziwa Wild Liana Leaf Decoction . One month HTA, ATS
mornin
Apocynaceae (NGC-75/2019) &
Leptadenia madagascariensis
. . . . Two cups of tea each three
Decne., Apocynaceae (NGC- Gwe dziwa Wild Liana Leaf Decoction q Two weeks HTA
ays
65/2019) Y
Leucocasia gigantea (Blume) Hook. . . Eaten with limon juice once
Wombo Wild Herb Leaf Cooking One month VT

f., Araceae (NGC-76/2019)

a week
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. L . Until the
Mangifera indica L., Anacardiaceae . . . One spoon a day
Miembe Cultivated Tree Leaf Decoction symptoms HF
(NGC-50/2019) '
disappear
Microglossa pyrifolia (Lam.
9 pyrifolia ( ) . Maceration in Two cups of tea each three
Kuntze., Asteraceae (NGC- Monomle Wild Shrub Leaf Two weeks CA
water days
51/2019)
Drink one cup of tea each
Microsorum scolopendria (Burm. f.) . P . Until the
. . . morning following a
Copel, Polypodiaceae (NGC- Fugere Wild Herb Leaf Decoction symptoms HF
massage at the hand-feet .
58/2019) . disappear
swelling level
HTA, HF,
. . Drink one cup of coffee a
Aerial parts Decoction q One month VT,
a
Momordica charantia L., . . . v Diabetes
. Margozi Wild Liana
Cucurbitaceae (NGC-59/2019) . . HTA, ATS,
. . Drink the juice from one
Fruit Juice . One month CVA,
fruit a day .
Diabetes
. . Seed . HTA, ATS,
Moringa oleifera Lam., . . . Drink one cup of coffee a
. Mwendje Cultivated Tree Decoction One week CVA,
Moringaceae (NGC-61/2019) Leaf day .
diabetes
Musa x paradisiaca L., Musaceae .
Lo . . Drink one cup of coffee a
(NGC-42/2019) Trindi la paka Cultivated Herb Leaf Decoction q Two weeks VT
ay
o . Until the
Myristica fragrans Houtt., . . Drink one cup of coffee a HTA, HF,
. Nkugumanga Cultivated Tree Nut Infusion symptoms
Myristicaceae (NGC-71/2019) day . ATS, CVA
disappear
. . L . Until the
Nigella sativa L., Ranunculaceae L . Maceration in Apply poultice at the hand-
Zilezidou Cultivated Herb Seed . symptoms HTA
(NGC-04/2019) water feet swelling level .
disappear
Ocimum gratissimum L., Lamiaceae . . Drink one cup of tea each
Rule Wild Herb Leaf Decoction One month VT, CVA
(NGC-64/2019) three days
. o Raw materials .
Passiflora edulis Sims, . . . . . . Eat one fruit each three
; Mirgnadi Cultivated Liana Fruit (Direct One month HTA
Passifloraceae (NGC-67/2019) . days
consumption)
Persea americana Mill., Lauraceae . Infusion Drink one cup of coffee a One week HTA
Mbonobo Cultivated Tree Leaf -
(NGC-43/2019) Decoction day Two weeks ATS, CVA
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Three weeks VT
Petroselinum crispum (Mill.) Fuss, . . . Drink one cup of tea each
. Persil Cultivated Herb Leaf Decoction One month ATS
Apiaceae (NGC-79/2019) week
Until the HTA, HF,
Phyllanthus comorensis Leandri, . . Drink one cup of coffee a
Mdrunda tsole Wild Shrub Leaf Decoction symptoms CVA,
Phyllanthaceae (NGC-78/2019) day .
disappear Asthma
. . . According to the
Piper betle L., Piperaceae (NGC- . . . . Drink one cup of tea each . . HTA, VT,
Rambu msiru Wild Liana Leaf Decoction . patient’s clinical
03/2019) morning . CVA
condition
Piper borbonense (Mig.) C.DC., . . . . Drink two cups of tea each
. Rambu msiru Wild Liana Leaf Decoction Two weeks HTA, CVA
Piperaceae (NGC-12/2019) three days
. . Raw material Fruits were grinded and Until the
Piper capense L.f., Piperaceae . i . . .
(NGC-70/2019) Mdara Wild Liana Fruit (Topic applied at the hand-feet symptoms HF, CVA
application) swelling disappear
. . . . Until the
Piper nigrum L., Piperaceae (NGC- . . . . Drink one cup of tea each
Rambu msiru Cultivated Liana Bark Decoction . symptoms CVA, HTA
18/2019) morning A
disappear
Drink one cup of tea each .
. . . . Until the
Coleus scutellarioides (L.) Benth., Wild and . . morning following a
. Gnadombwe . Herb Aerial parts Decoction symptoms HF
Lamiaceae (NGC-21/2019) cultivated massage at the hand-feet .
. disappear
swelling level
Psidium guajava L., Myrtaceae . . Drink one cup of tea each
Mbera Wild Shrub Leaf Decoction . Two weeks HTA
(NGC-25/2019) morning
Drink one cup of tea each .
- . . . Until the
Ricinus communis L., . . morning following a
. Mmona Wild Shrub Leaf Decoction symptoms HF
Euphorbiaceae (NGC-28/2019) massage at the hand-feet .
. disappear
swelling level
Rubus idaeus L., Rosaceae (NGC- o . . .
Mframboizi Wild Herb Aerial parts Decoction One cup of tea each week One month ATS
30/2019)
Until the
Sabdariffa diversifolia Jacq., . . . Drink one cup of coffee a
Issambala Wild Shrub Aerial parts Decoction symptoms HF
Malvaceae (NGC-08/2019) day A
disappear
. Drink one cup of tea added | Until the
Saccharum officinarum L., Poaceae L . . o .
M’moi mkudu Cultivated Herb Stem Juice with juice of one limon a symptoms HF
(NGC-27/2019) !
day disappear
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Senna alata (L.) Roxb., Fabaceae R . . Drink one cup of tea each
Moizindji Wild Shrub Leaf Decoction . One week ATS
(NGC-56/2019) morning
. . . . According to the HF, VT,
Senna occidentalis (L.) Link, . Leaf . Drink one cup of coffee a . .
Sanamaka wild Shrub Decoction patient’s clinical CVA
Fabaceae (NGC-35/2019) day o
Root condition ATS
Until the
Senna sophera (L.) Roxb., Fabaceae . . Drink one cup of tea each
Sanamaka Wild Shrub Root Infusion . symptoms HF
(NGC-06/2019) morning A
disappear
Syzygium aromaticum (L.) Merr. & Until the
L. M. Perry, Myrtaceae (NGC- Mkaranfu Cultivated Tree Fruit Decoction One spoon a day symptoms HTA, HF
10/2019) disappear
Tamarindus indica L., Fabaceae Wu hadju wa . . Drink one cup of coffee a
Wild Tree Leaf Decoction One month HF
(NGC-34/2019) magobo week
. Fruits were grinded and Until the
Tambourissa leptophylla (Tul.) A. . . . ] HF, ATS,
. Mbweza Wild Tree Fruit Raw material applied at the hand-feet symptoms
DC., Monimiaceae (NGC-38/2019) . . CVA
swelling disappear
. . . Until the
Tristemma mauritianum J.F. Gmel., . . Drink one cup of coffee a
Trunda dzaha Wild Herb Leaf Decoction symptoms HF
Melastomataceae (NGC-62/2019) day .
disappear
Zanthoxylum asiaticum (L.) Leaf . Until the
. . Drink one cup of tea each
Appelhans, Groppo & J.Wen, Mtso Wild Shrub Root Decoction . symptoms HF, CVA
00 mornin
Rutaceae (NGC-57/2019) & disappear
Until the HF, VT,
Zingiber officinale Roscoe, o . . .
. Singuiziwu Cultivated Herb Rhizome Juice One spoon a day symptoms CVA,
Zingiberaceae (NGC-40/2019) ]
disappear asthma

HTA: Hypertension, ATS: Atherosclerosis, HF: Heart failure, CA: Cardiac arrhythmia, VT: Venous thrombosis, CVA: Cerebrovascular accident
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Ethnopharmacological parameters

The quantitative ethnopharmacological indices, including frequency of citation (FC), relative frequency of citation (RFC), use
value (UV), and fidelity level (FL) relative to each disease recorded for plant species used in the management of CVD are
reported in Table 4. These indices provide complementary insights into the cultural salience, consensus, and therapeutic
prominence of medicinal plants within the surveyed community. FC and RFC reflect the degree of recognition among
informants, UV captures the diversity of reported uses, and FL indicates the specificity of a species for a particular ailment
category. Together, they allow a nuanced interpretation of ethnomedicinal importance beyond simple mention frequency
(Hoffman & Gallaher 2007; Tardio & Pardo-de-Santayana 2008). M. oleifera emerged as the most prominent taxon, exhibiting
the highest FC (8.94%), RFC (9.81%), and UV (0.165). This species covers the management three CVD including HTA with FL
of 75%, CVA (14.29%) and ATS (1.79%). The convergence of these indices regarding the medicinal uses of M. oleifera suggests
widespread recognition and consistent therapeutic application in the management of these CVD. The second most cited
species was Allium sativum with FC, RFC, UV, and FL values of 6.56%, 6.13%, 0.121, and 100%, respectively, focusing only on
the HTA management. Among the cited species, some of them are used for specific treatment with 100% value of FL. Fifteen
(15) are specific for HF including A. cepa, C. papaya, S. sophera, C. asiatica, D. cordata, E. scaber, S. diversifolia, J. confusa,
M. indica, M. scolopendria, C. scutellarioides, R. communis, S. officinarum, T. indica, and T. mauritianum. M. pyrifolia is used
specifically for CA management. Thirteen (13) are specific for HTA management, such as A. sativum, A. heterophyllus, A.
gangetica, B. pilosa, C. simensis, C. amboinicus, C. moschata, G. coloratum, L. indica, L. madagascariensis, N. sativa, P. edulis,
and P. guajava. Seven (7) are only involved in ATS management, including A. comosus, S. alata, C. aurantiifolia, F. lutea, H.
coccineum, P. crispum, and R. idaeus. L. gigantea and M. paradisiaca are specifically use for VT treatment. It is noteworthy
to mention that no plant species is used specifically to treat CVA. Remarkably, two endemic species also emerge as important
species for CVD management in Comoros, including D. comorensis and P. comorensis with respective FC, RFC and UV of
4.37% and 5.70%, 5.25% and 7.36%, and 0.081 and 0.105. D. comorensis is used in the management of CVA, ATS, HTA, and
HF with respective FL of 40%, 10%, 6.67%, and 6.67% while P. comorensis is used in HTA, CVA, and HF treatments with
respective FL of 31.71%, 29.27%, and 7.32% showing that they are multipurpose medicinal plant species in CVD management
such as E. hirta and P. americana (Table 4).

Table 3. Most cited symptoms of CVD by the respondents

Disease Cited symptoms Frequency Rate* (%)
Headache 501 18.49
Tinnitus 69 2.55
Phosphene 179 6.61
Vertigo 209 7.71
Hypertension Palpitation 308 11.37 56.97
Asthenia 45 1.66
Dyspnoea 78 2.88
Epistaxis 142 5.24
Haematuria 13 0.48
Syncope 12 0.44
Breath shortness 15 0.55
Cardiac arrhythmia  Palpitation 42 1.55 3.25
Faintness 11 0.41
Chest engine 8 0.30
Chronic lack of energy 122 4.50
Heart failure Feet and legs swelling 101 3.73 12.95
Breath shortness 128 4.72
. Hot skin and sensitivity 38 1.40
Venous thrombosis Feet and legs swelling 48 1.77 3.17
Weakness on one side of the body 145 5.35
Cerebrovascular N.u.mbness or tinglingin the faceinthearmsorlegs 59 2.18
accident Vision trouble 92 3.39 15.79
Difficulty speaking or understanding what others 132 4.87
are saying
Pain at the legs level 72 2.66
Atherosclerosis Heart attack 61 2.25 7.86
Poor wound healing 80 2.95
Total citation 2,710 100

*: Relative to the total citation of the symptoms
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Family Use Value (FUV) with the number of species belonging to each family were reported in Table 5. Higher FUV reveals
the relative importance of plant species family regarding the respondents’ use reports. Moringaceae showed the highest
FUV (0.165) represented only by M. oleifera, followed by Phyllanthaceae (0.105), represented only by P. comorensis, and
Myristicaceae (0.102), represented by M. fragrans. These family could be considered as the most important among those
reported by the respondents. In contrast, Asteraceae, Fabaceae, Euphorbiaceae, and Piperaceae with respective FUV of
0.011, 0.010, 0.029, and 0.012 (represented respectively by 7, 6, 4, and 4 species) demonstrate the diversity of these plant
families.

ICF index measures the agreement degree among respondents regarding the use of species to treat a specific disease. The
ICF values of each CVD along with those of diabetes and asthma calculated from the use reported by respondents were
reported in Table 6. Among CVD, CA (0.93) and HTA (0.92) showed strong convergence in therapeutic practices, suggesting
that knowledge related to cardiovascular care is widely shared and consistently applied within the Comorian communities.
Besides, high ICF values for CVA (0.89), VT (0.81), HF (0.72), and ATS (0.69) further illustrate the homogeneity and stability
of this knowledge system across different CVD, reflecting structured patterns of plant selection rather than random or highly
individualized selections.
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Table 4. Ethnopharmacological parameters for the data analysis

19

Botanical name FC (%) RFC (%) uv FL (%)

HTA CA HF vT CVA ATS Asthma Diabetes
Adansonia digitata 0.48 0.70 0.009 25 - 75 - - - - -
Ageratum conyzoides 1.14 1.75 0.021 20 80 - - - - - -
Allium cepa 0.38 0.53 0.007 - - 100 - - - - -
Allium sativum 6.56 6.13 0.121 100 - - - - - - -
Aloe vera 1.71 2.63 0.032 53.33 - - 26.67 - 20 - -
Anacardium occidentale 0.95 0.88 0.018 80 - - - - - - 20
Ananas comosus 0.29 0.35 0.005 - - - - - 100 - -
Anethum graveolens 0.67 0.88 0.012 - - 80 - - - 20 -
Annona muricata 3.80 3.50 0.070 60 - 35 - - 5 - -
Annona reticulata 0.86 1.05 0.016 50 - - - - 50 - -
Annona squamosa 0.57 0.88 0.011 80 - - - - - - 20
Aphloia theiformis 2.76 3.15 0.051 77.78 - - - - 16.67 5.56 -
Artocarpus altilis 0.57 0.88 0.011 - - 80 - - - 20 -
Artocarpus heterophyllus 0.48 0.70 0.009 100 - - - - - - -
Asystasia gangetica 0.57 0.53 0.011 100 - - - - - - -
Azadirachta indica 1.05 1.58 0.019 - - - - 55.56 33.33 11.11 -
Bidens pilosa 0.38 0.35 0.007 100 - - - - - - -
Cajanus cajan 0.76 0.70 0.014 75 - - - - - - 25
Carica papaya 0.38 0.53 0.007 - - 100 - - - - -
Centella asiatica 0.57 0.53 0.011 - - 100 - - - - -
Cinnamomum verum 0.48 0.53 0.009 - - 66.67 - - - 33.33 -
Citrus aurantiifolia 0.38 0.35 0.007 - - - - - 100 - -
Citrus limon 3.04 2.28 0.056 46.15 - - - 46.15 - - 7.69
Clematis simensis 0.67 0.53 0.012 100 - - - - - - -
Coleus amboinicus 0.57 0.35 0.011 100 - - - - - - -
Coleus scutellarioides 0.10 0.18 0.002 - - 100 - - - - -
Combretum coccineum 2.28 1.93 0.042 - 90.91 9.09 - - - - -
Cucurbita moschata 0.38 0.18 0.007 100 - - - - - - -
Curcuma longa 1.90 1.40 0.035 - - 12.50 - 62.50 - 25 -
Datura metel 3.61 2.63 0.067 - 53.33 6.67 - - - 40 -



Diospyros comorensis
Dodonaea viscosa
Drymaria cordata
Elephantopus scaber
Euphorbia hirta

Ficus lutea

Guilandina bonduc
Gymnanthemum coloratum
Hedychium coccineum
Helianthus annuus
Jatropha confusa
Jatropha curcas
Kalanchoe pinnata
Lactuca indica

Lantana camara
Leptadenia lanceolata
Leptadenia madagascariensis
Leucocasia gigantea
Mangifera indica
Microglossa pyrifolia
Microsorum scolopendria
Momordica charantia
Moringa oleifera

Musa x paradisiaca
Myristica fragrans
Nigella sativa

Ocimum gratissimum
Passiflora edulis

Persea americana
Petroselinum crispum
Phyllanthus comorensis
Piper betle

Piper borbonense

4.37
1.14
0.10
0.10
5.23
0.10
0.57
0.76
0.19
0.76
0.19
0.76
0.57
0.57
2.19
0.38
0.19
0.29
0.19
0.29
0.10
4.94
8.94
0.29
5.51
0.57
1.62
0.57
2.47
0.19
5.70
1.14
0.76

5.25
1.40
0.18
0.18
5.25
0.18
0.53
0.53
0.18
0.53
0.18
0.70
0.53
0.35
2.10
0.35
0.18
0.18
0.18
0.18
0.18
3.68
9.81
0.18
5.43
0.53
1.75
0.35
2.80
0.18
7.36
1.05
0.53
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0.081
0.021
0.002
0.002
0.096
0.002
0.011
0.014
0.004
0.014
0.004
0.014
0.011
0.011
0.040
0.007
0.004
0.005
0.004
0.005
0.002
0.091
0.165
0.005
0.102
0.011
0.030
0.011
0.046
0.004
0.105
0.021
0.014

6.67
75

53.33

66.67
100

66.67

100
50
50
100

38.10
75

48.39
100

100
50

31.71
50
66.67

6.67
12.50
100
100
6.67

100
25
66.67

14.29

100

50

12.50

33.33

40

4.76
14.29

25.81

50

31.25

29.27

16.67
33.33

10
12.50

3.33

100

33.33

100

33.33

33.33

8.33
50

4.76
1.79

9.68

6.25
100

36.67

33.33
8.93
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Piper capense

Piper nigrum

Psidium guajava

Ricinus communis
Rubus idaeus

Sabdariffa diversifolia
Saccharum officinarum
Senna alata

Senna occidentalis
Senna sophera
Syzygium aromaticum
Tamarindus indica
Tambourissa leptophylla
Tristemma mauritianum
Zanthoxylum asiaticum
Zingiber officinale

0.29
0.48
0.48
0.19
0.48
0.29
0.19
0.10
1.05
0.38
0.67
0.29
0.57
0.19
0.86
3.52

0.18
0.35
0.35
0.18
0.35
0.18
0.18
0.18
0.70
0.35
0.53
0.18
0.53
0.18
0.70
3.50
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0.005
0.009
0.009
0.004
0.009
0.005
0.004
0.002
0.019
0.007
0.012
0.005
0.011
0.004
0.016
0.065

50 -
100 -

50

100

100
100

25
100
33.33
100
33.33
100
50

10

25

50
50

33.33

50
50

15
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FC: Frequency of citation; RFC: Relative frequency of citation; UV: Use value; FL:
Cerebrovascular accident; ATS: Atherosclerosis

Fidelity level; HTA: Hypertension; CA

: Cardiac arrhythmia; HF: Heart failure; VT: Venous thrombosis; CVA:
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Table 5. Family use value of the cited species

Family Family Use Value Number of species

Acanthaceae 0.011 1

Amaryllidaceae 0.064 2

Anacardiaceae 0.011 2

Annonaceae 0.032 3

Aphloiaceae 0.051 1

Apiaceae 0.009 3

Apocynaceae 0.005 2

Araceae 0.005 1

Asphodelaceae 0.032 1

Asteraceae 0.011 7

Bromeliaceae 0.005 1

Caricaceae 0.007 1

Caryophyllaceae 0.002 1

Combretaceae 0.042 1

Crassulaceae 0.011 1

Cucurbitaceae 0.049 2

Ebenaceae 0.081 1

Euphorbiaceae 0.029 4

Fabaceae 0.010 6

Lamiaceae 0.014 3

Lauraceae 0.027 2

Malvaceae 0.007 2

Melastomataceae 0.004 1

Meliaceae 0.019 1

Monimiaceae 0.011 1

Moraceae 0.007 3

Moringaceae 0.165 1

Musaceae 0.005 1

Myristicaceae 0.102 1

Myrtaceae 0.011 2

Passifloraceae 0.011 1

Phyllanthaceae 0.105 1

Piperaceae 0.012 4

Poaceae 0.004 1

Polypodiaceae 0.002 1

Ranunculaceae 0.011 2

Rosaceae 0.009 1

Rutaceae 0.026 3

Sapindaceae 0.021 1

Solanaceae 0.067 1

Verbenaceae 0.040 1

Zingiberaceae 0.034 3

Table 6. ICF of the mentioned disease categories

Disease category UR % UR NT % Taxa ICF
Hypertension 456 43.34 37 46.84 0.92
Cardiac arrhythmia 61 5.80 5 6.33 0.93
Heart failure 128 12.17 37 46.84 0.72
Venous thrombosis 49 4.66 10 12.66 0.81
Cerebrovascular accident 175 16.63 21 26.58 0.89
Atherosclerosis 85 8.08 27 34.18 0.69
Asthma 68 6.46 6 7.59 0.93
Diabetes 30 2.85 6 7.59 0.83
Total 1052 100

UR: Use report, %UR: percentage of UR, NT: number of taxa, ICF: informant consensus factor

22
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Discussion

Demographic characteristics of the respondents

Ngazidja Island was selected to undertake the survey for its high population density, richness in botanical diversity, and the
persistent reliance of local communities on traditional medicinal practices. Female respondent predominance is consistent
with several findings reported by previous ethnobotanical studies and shows the importance of women roles in household
healthcare and traditional medicinal knowledge preservation (EIl Moumen et al. 2025; Rifat et al. 2022; Tombozara et al.
2024). While, the lower participation of men may also be related to their frequent absence due to their professional activities
mainly outside the household, that could also explain their dominance in plant medicinal knowledge, which is observed in
several African communities (Tombozara et al. 2024). Older respondents tend to have cumulative experiential knowledge
due to their long-standing intergenerational oral transmission of traditional medicinal practices as reported in similar studies
(Pereira et al. 2016; Tamene et al. 2024; Tombozara et al. 2024), highlighting concerns about the possibility of losing this
ancestral knowledge and the importance of its preservation. In this study as in others, limited formal education does not
hinder the retention of traditional knowledge since less educated people often use plant-based remedies and remain closely
linked to local cultural traditions (El Moumen et al. 2025; Rokaya et al. 2014). The proportion of traditional healers is often
low in ethnomedicinal studies, but despite their relatively small number, traditional healers play a vital role in preserving
ethnomedicinal knowledge (Tombozara et al. 2024). Hence, their decline raises concerns regarding the long-term
preservation of this cultural heritage. Conversely, the population’s reliance on herbal sellers could constitute a potential
public health risk due to the absence of standardized dosages and limited diagnostic expertise (El Moumen et al. 2025; Rifat
etal. 2022). HTA and CVA are the most known by Comorian people. It may be due to their high prevalence in several countries
in Africa and generate socioeconomic burdens for patients (El Moumen et al. 2025; Rifat et al. 2022; Rokaya et al. 2014).
Although medicinal plants are widely used as complementary therapies for CVD, recent literatures emphasize that they
should not replace conventional medical treatment but rather be integrated into complementary and evidence-based
healthcare approaches (WHO, 2019). Therefore, documenting and scientifically evaluating these plant-based remedies
remain essential to ensure their safety, efficacy, and sustainable use.

Ethnomedicinal plant species

Asteraceae and Fabaceae families are predominant within Sub-Saharan African floristic patterns which are similar to those
observed in this study that may be explained by the similarities in edaphic and climatic parameters (Cornelius & Van Wyk
2024; Randrianarivony et al. 2017). The predominance of wild-collected species exposes them to increased vulnerability to
overexploitation and environmental pressures, which may threaten their long-term survival. Similar trends have been
reported by recent studies conducted in East Africa and the islands of the western Indian Ocean, where wild plant species
constitute a primary source of traditional medicine due to their abundance in nature and the widespread belief among local
communities that their therapeutic virtues are stronger than those cultivated plant species (Mangoale & Afolayan 2020;
Saive et al. 2020). Thus, promoting responsible and sustainable harvesting practices become crucial by implementing various
strategies to preserve, in particular, the most used species or those with limited geographical distribution.

Plants in the Asteraceae family are dominated by herbaceous species. Furthermore, the island’s tropical climate allows for
abundant growth of herbs, which are frequently used due to their accessibility and rapid growth (Rafidison et al. 2019). Trees
are typically valued for their aerial parts, including stem barks, leaves, fruits or seeds, as their underground parts like roots.
They are frequently used in preparations intended for the treatment of chronic diseases such as CVD. Although less common,
shrubs and lianas may constitute important sources of traditional medicine due to the presence of bioactive compounds that
play key roles in local therapeutic practices. Several studies conducted across tropical regions of Africa showed similar
patterns where leaves are the most used plant part used such as in this study (Kariuki 2018; Odukoya et al. 2022). It may be
due to its ease access and the abundance of this part among the plant. Besides, leaf harvesting shows both ecological and
practical implications. Leaves can be harvested without causing significant damage to the plant, making their collection more
sustainable compared with harvesting other parts of the plant (Bodeker et al. 1997). In contrast, roots or whole plants
harvesting can negatively affect plant survival and could be associated with the species declining thereby threatening both
biodiversity and knowledge transfer (Kumar 2006; Marappan et al. 2025). Fruits are mainly consumed as complementary
foods to alleviate symptoms associated with CVD due to the omnipresence of antioxidant compounds such as vitamins that
could bring general health benefits (Fakudze et al. 2023; Mofokeng et al. 2022). Other plant parts, including bulbs, flowers,
nuts, rhizomes, seeds, and stem bark, were rarely cited by respondents. This limited use may be due to ecological, practical,
and cultural factors. Harvesting these plant parts often requires destructive practices that may compromise plant survival
and/or reduce the long-term availability of medicinal resources (Awoke & Tahir 2025).
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Regarding preparation methods, water is the most available extraction solvent for empirical preparations. Hot extraction
with water method is easy to prepare and widely preferred for the treatment of chronic diseases such as CVD (El Moumen
et al. 2025). Decoction involves boiling plants in water enhancing thermostable and water-soluble bioactive compounds
extraction, such as phenolics, flavonoids, tannins, and glycosides which are recognized to exhibit numerous pharmacological
properties essential for CVD management (Jouad et al. 2001; Rifat et al. 2022). Infusion consists on boiling water, then
immersing plant materials in boiled water for 10 to 15 min. This preparation is preferred to avoid the bitter taste of the
prepared remedies to improve the taste for a long-term treatment.

Systemic pathologies like CVD are primarily treated via the digestive tract demonstrating the abundance of oral
administration route (Odukoya et al. 2022) while topical application is generally used for localized symptoms or to alleviate
certain symptoms. CVD show several complexes symptoms, where such symptoms as syncope, faintness, and haematuria
were common to several diseases other than cited CVD (Bozkurt et al. 2021; Brignole 2007; King & Steggall 2014; ladecola &
Gottesman 2019; McDonagh et al. 2023; Stadje et al. 2016; Tsao et al. 2023) and may bring confusion to respondents to cite
them. In this case, the risk of confusion is high. The desired effects of a treatment for one CVD may be contraindicated for
others, which could lead to a cardiovascular system burden, which is a highly sensitive system, particularly the heart, the
circulatory dynamics of the blood and the endothelium. However, high ICF values for each CVD, close to 1, indicate a high
degree of convergence among informants regarding the use of a limited number of plant species for particular CVD
categories (Trotter & Logan 1986). ICF values then show culturally established patterns of medicinal plant use and may
contribute in species prioritisation for further pharmacological investigation.

Comparison with existing pharmacological evidence in the treatment of CVD

In this study, 79 medicinal plant species were reported by 571 respondents to manage CVD. These species could be classified
according to their ethnobotanical parameters such UV, FC and FL, and also according to the existing studies that have been
undertaken by researchers on the species.

Plant species with consistent pharmacological data

M. oleifera was the most valued species and used to treat preferably HTA (FL = 75%), but also CVA (FL = 14.29%) and ATS (FL
=1.79%). The reported indices for M. oleifera are supported by the similarity in its use to manage similar CVD across African
and Asian regions (Agoyi et al. 2015; Anwar et al. 2007; Mwami et al. 2024; Popoola & Obembe 2013). This species has shown
cardiovascular-related biological effects in experimental research due to the presence of broad variety of bioactive
compounds, corroborating their traditional application in the management of CVD. Peptides in M. oleifera inhibit
angiotensin-converting enzyme (ACE), leading to a decrease in circulating angiotensin Il level and also to vasodilatation (Chen
et al. 2024). Other compounds like isothiocyanates (niazimicin and niazimine), glucosinolates (glucomoringin derivatives),
flavonoids and phenolics (quercetin, chlorogenic acid, and kaempferol) which demonstrate vasodilatory, antioxidant and
anti-inflammatory activities, and endothelial function-enhancing effects, and may contribute to lower blood pressure (Divya
et al. 2024, Menichetti et al. 2025). Alkaloids, saponins, tannins, and carotenoids have also been identified in M. oleifera
which are responsible for its hypoglycaemic, hypolipidemic, and cardioprotective properties contributing to the key roles in
chronic diseases prevention such as diabetes (Bhattacharya et al. 2018, Divya et al. 2024).

A. sativum is among the most important in the world given the interest in its use in traditional medicine for CVD, particularly
HTA, and other diseases form sub-Saharan Africa to North Africa, passing through Western Europe and Asia to Latina America
(Borlinghaus et al. 2014, Ried 2020). Similar to M. oleifera, bioactive molecules identified in A. sativum, mainly organosulfur
and phenolic compounds, have evidenced their antihypertensive activity. Allicin, the main active compounds formed from
alliin via the enzyme alliinase, possesses a vasodilatory effect via the stimulation of nitric oxide (NO) production and the ACE
inhibition, contributing to the reduction of blood pressure in hypertensive patients (Borlinghaus et al. 2014, Ried 2020).
Organosulfur compounds, such as diallyl disulfide, diallyl trisulfide, ajoenes, and S-allyl cysteine, release hydrogen sulfide,
resulting in vasorelaxant effects by improving endothelial function (Shang et al. 2019). S-allyl cysteine, found notably in aged
garlic, is known for its long-lasting antihypertensive effects. Besides, some flavonoids and phenolics, such as quercetin,
reduce vascular oxidative stress, contributing to protection against endothelial dysfunction (El-Saber Batiha et al. 2020).

Beside them, other species could also be considered as important as they are cited in other studies to manage CVD such as
A. cepa, A. vera, B. pilosa, C. cajan, C. papaya, S. alata, C. asiatica, C. aurantiifolia, E. hirta, H. annuus, J. curcas, L. camara,
M. charantia, M. paradisiaca, M. fragrans, N. sativa, O. gratissimum, P. edulis, P. americana, P. nigrum, P. guajava, R. idaeus,
S. officinarum, T. indica, and Z. officinale (Adsersen & Adsersen 1997; Gbolade 2012; Malik et al. 2018; Nureye et al. 2025).
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Isolated from M. fragrans, [(1S,2R)-2-(4-allyl2,6-dimethoxyphenoxy)-1-(3,4-dimethoxyphenyl) propanl-ol acetate], a
Neolignan, inhibited thrombin and platelet activating factor without affecting platelet damage, while malabaricone C exerted
potential anti-hypertensive activity in deoxycorticosterone acetate (DOCA)-salt-induced hypertensive rats by reducing
systolic blood pressure, ventricular hypertrophy, and inflammation in the ventricles and aorta, contributing to this species
cardioprotective properties (Ha et al. 2020). E. hirta has demonstrated in vivo and in vitro antihypertensive activity, firstly
demonstrated through ACE inhibition and anti-dipsogen, then confirmed through endothelium-dependent and Ca**
antagonistic pathway (Ali et al. 2021, Williams et al. 1997). Furthermore, flavonoids and phenolic compounds such as
quercetin, quercitrin, myricitrin, kaempferol, rutin, gallic acid and protocatechuic acid isolated from this plant are ACE
inhibitors contributing to the reduction of vascular oxidative stress (Meda et al. 2023). Bioactive compounds identified in M.
charantia plays key roles in its CVDs management. Cucurbitane-like triterpenoids, including momordicin I, charantin, and
karavilosides, inhibit ACE and increase NO production (Xiao et al. 2024). Bioactive peptides and proteins isolated from this
plant species, such as polypeptide-p and mcIRBP-19, improve endothelial function and are involved in the regulation of
metabolic pathways (Adenosine Monophosphate Kinase), inducing indirect effects on blood pressure (Xiao et al. 2024).
Flavonoids and phenolic compounds, such as quercetin, gallic acid, and catechins, exert antioxidant effects to protect against
vascular oxidative stress, while saponins and sterols, including charantin, are lipid-lowering agents that improve
cardiovascular health and play crucial roles in the prevention of hypertension (Jia et al. 2017, Oyelere et al. 2022). For A.
muricata, alkaloids including reticulin, coreximine, and anomurine possess vasorelaxant effects that modulate the
cardiovascular system, while flavonoids and phenolic compounds such as quercetin, kaempferol, rutin, and chlorogenic acid
exert antioxidant activities and reduce vascular oxidative stress. Acetogenins such as annonacin, annonacin A, and
muricatocin activate the mitochondrial respiratory chain, playing indirect roles in cardiovascular effects (Zubaidi et al. 2023).
Tropane alkaloids, the main compounds in D. metel, such as atropine, hyoscyamine, scopolamine, and anisodamine, block
muscarinic receptors and induce smooth muscle relaxation, thus causing indirect vasodilation. While, the withanolides,
flavonoids, and phenolic compounds in this plant have anti-inflammatory and antioxidant activities that modulate vascular
oxidative stress and protect against endothelial damage, and 8-Sitosterol has hypolipidemic and cardioprotective effects
(Alam et al. 2021). Z. officinale contains compounds directly involved in the plant's vasodilatory activity, such as 6-gingerol,
8-gingerol, 10-gingerol, 6-shogaol, and paradols, which stimulate NO production and inhibit Ca** channels (Mao et al. 2019).
Furthermore, these compounds contribute to the plant's antioxidant activity, as do other molecules such as zingerone,
gingerdiones, quercetin, ferulic acid, and caffeic acid, which improve vascular function (Van et al. 2024). For C. limon, several
bioactive compounds are involved in CVD management through various mechanisms. Hesperidin, diosmin, eriocitrin,
quercetin, and limocitrin increase NO production, improve endothelial function, and partially inhibit ACE contributing to its
vasodilatory effect (Klimek-Szczykutowicz et al. 2020). Besides, this species is rich in ascorbic acid (Vitamin C) and other
phenolic acids, such as ferulic and caffeic acids, which are powerful antioxidants improving arterial stiffness, protecting
vascular damage that contribute indirectly to the antihypertensive activity of this species (Jayadi et al. 2026). A. theiformis
is mostly used in Madagascar and the Indian Ocean regions for its antihypertensive property which is based on a synergy of
mechanisms of mangiferin inhibition of ACE, oxidative stress reduction by phenolic compounds, and cardioprotective effects
of triterpenes (Grauzdyté et al. 2020, Picot et al. 2017, Soidrou et al. 2014). Monounsaturated fatty acids (primarily oleic
acid) in P. americana improve endothelial function, reduce blood pressure, decrease LDL cholesterol, and increase HDL
cholesterol. B-sitosterol, on the other hand, reduces cholesterol and helps prevent ATS. Phenolic compounds such as
quercetin, catechins, and phenolic acids are antioxidants, aid in vascular protection, and improve the bioavailability of NO,
contributing to prevent CVD (Nascimento et al. 2025, Olas 2024). C. coccineum traditional use is more focus on CA (FL =
90.91%) for Comorian people while in other countries this species is used to alleviate hypertension. Its antihypertensive
activity is based on the synergy of mechanisms due to the presence of antioxidant flavonoids and vasodilator triterpenes
such as cycloartane, oleanane, ursane derivatives, triterpenic glycosides (Chinsembu 2023, Eloff et al. 2008). Pentacyclic
triterpenoids such as lantadene A, lantadene B, oleanolic acid, and camaric acid from L. camara are vasodilators of smooth
muscle and anti-inflammatory agents for the blood vessels. Their synergistic effects, combined with the antioxidant activity
of the phenolic compounds in this plant, contribute significantly to its activity on the cardiovascular system (Ramirez et al.
2025). Curcuminoids, including curcumin, demethoxycurcumin, and bisdemethoxycurcumin, are the main vasodilators (by
increasing endothelial NO), ACE inhibitors, antioxidants, and endothelial function enhancers in C. longa (Anas et al. 2024).
Other phenolic compounds also contribute to its antioxidant activity, its ability to protect blood vessels, and its role in
preventing endothelial dysfunction (Elhawary et al. 2024). These active principles make C. longa widely used to prevent CVD,
primarily CVA (FL = 62.50%) in Comoros. For A. vera, the antihypertensive and cardioprotective effects are indirect and
multifactorial, primarily linked to the antioxidant, lipid-lowering, and anti-inflammatory effects of anthraquinones,
phytosterols, polysaccharides, and phenolic compounds (Kumar et al. 2024). Anthraquinones, including aloin, aloe-emodin,
and emolin, and phytosterols, including lophenol and cycloartanol, have lipid-lowering effects by reducing LDL and
cholesterol (Catalano et al. 2024, Kooshki et al. 2024). These properties contribute to improving the cardiovascular profile
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and the cardiac electrical modulation. O. gratissimum is used by Comorian people to treat VT (FL = 50%) and CVA (FL = 50%)
due to the presence bioactive compounds such as phenolics, organic acids and terpenes identified in this species. Phenolic
compounds and organic acids such as quercetin, kaempferol, luteolin, apigenin, rosmarinic acid, caffeic acid, chlorogenic
acid, gallic acid, and ellagic acid, stimulate NO production, facilitating vasodilation, and possess antioxidant activities that
help protect the endothelium by reducing vascular oxidative stress (Ugbogu et al. 2021). In addition, chlorogenic acid, gallic
acid, and ellagic acid are ACE inhibitors, while the essential oils, composed primarily of eugenol, thymol, carvacrol, linalool,
and 1,8-cineole, have a direct vasorelaxant effect and modulate vascular tone (Udi et al. 2025, Ugbogu et al. 2021).

Plant species with limited data

Some species have been reported to possess pharmacological properties that could contribute to CVD or symptom-relevant
management. A. conyzoides is preferably used by Comorian people to treat CA (FL = 80%) to HTA (FL = 20%). In Madagascar,
this species is preferably used to treat HTA and have already been proved to possess vasorelaxant property (Razafindrakoto
et al. 2020). No studies to date have shown the direct effect of the active principles of A. conyzoides on CA; however, several
identified bioactive compounds from this plant possess reasonable antiarrhythmic mechanisms in the stabilization of cardiac
membranes, the modulation of ion channels (Ca2*, K*), and the reduction of myocardial oxidative stress, such as quercetin,
kaempferol and other flavones (Adebayo et al. 2010).

Concerning D. viscosa active compounds involved in HTA (FL = 75%), flavonoids other phenolics, which are the major
compounds of this species, including isorhamnetin, quercetin derivatives, dodoviscins, viscomarfadol, epicatechin, catechin,
and C-alkylated flavonols, are stimulators of endothelial NO production causing vasodilation. These compounds are also
vascular antioxidants reducing oxidative stress and protecting the endothelium (Alanazi et al. 2023; Almarfadi et al. 2024).
In addition, some cardiac glycosides from this species possess positive inotropic effects increasing myocardial contractility
which could explain its use in HF treatment (Hossain 2019).

P. betle exhibits significant cardiovascular potential in the treatment of HTA (FL = 50%) and VT (FL = 33.33%). Its HTA and VT
effects are primarily attributed to hydroxychavicol and eugenol, which have vasodilatory and antithrombotic effects,
associated with the antioxidant and vaso-protective activity of flavonoids in this species (Baviskar et al. 2017, Biswas et al.
2022). A. indica is used by Comorian people to treat CVA (55.56%) and ATS (FL = 33.33%). Bioactive compounds in this species
play crucial roles as cardioprotective and anti-atherosclerotic. Mechanisms underlying the protective effect of this species
against HTA include CaZ* channels blockade, up-regulation of extracellular-signal regulator protein kinase 1/2 and nuclear
factor erythroid 2-related factor 2 gene expression, and serum normalization of NO bioavailability. While its protective
effects against hyperlipidemia are mainly due to antioxidant compounds which inhibit the oxidative damage of lipoproteins
(Yarmohammadi et al. 2021). Besides, limonoids such as nimbolide and nimbidin are vascular anti-inflammatories which
inhibit pro-inflammatory cytokines and reduce plaque progressions (Sarkar et al. 2021).

S. occidentalis is used in four categories of CVD including HF, ATS, VT, and CVA with a FL of 25% each other. Its cardiovascular
effects are primarily linked to flavonoids such as quercetin, kaempferol, and luteolin, which are antioxidants,
antiatherogenic, and antiplatelet agents; anthraquinones such as emodin, chrysophanol, aloe-emodin, and physcion, which
are lipid-lowering and anti-inflammatory; and sterols such as B-sitosterol for lipid regulation (Nde et al. 2022, Singh et al.
2020). However, the anthraquinones and alkaloids in this plant showed toxicity at higher doses, which is a major limitation
and makes its therapeutic use in CVD inadvisable without strict supervision (Galambi et al. 2025). Overall, A. occidentale has
vasodilatory, cardiomodulatory, and endothelial-protective effects. This plant is primarily used by the Comorians for HTA
treatment (FL = 80%). Its antihypertensive activity is based on the synergistic mechanisms of the bioactive compounds
identified in this plant (Tchikaya et al. 2011). The phenolic compounds and organic acids, including quercetin, kaempferol,
catechins, and phenolic acids, are potent antioxidants, vascular anti-inflammatories, and stimulators of NO production, and
they protect the endothelium (Fusco et al. 2020). Anacardic acids, cardanols, cardols, and terpenoids such as limonene, p-
phellandrene, and germacrene are direct vasodilators identified from this species (Arise et al. 2021). The peptides in cashew
nuts inhibit ACE (Meneguelli et al. 2024). Among the other species, N. sativa, A. cepa, C. verum, P. guajava, S. aromaticum,
and B. pilosa have been demonstrated for their antihypertensive activity (Jafari et al. 2025, Lachovicz et al. 2025, Maideen
et al. 2020). While, N. sativa, A. graveolens, P. guajava, T. indica, C. papaya, and H. annuus have hypolipidemic property, and
A. cepa, S. aromaticum, and M. indica are antiaggregant, antithrombotic, and cardioprotective respectively (Lachovicz et al.
2025, Maideen et al. 2020).
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Under-investigated species

Although our preliminary study on the leaves of D. comorensis showed that the extracts derived from the leaves of this
species demonstrated vasorelaxant and diuretic activities (Ahmed et al. 2026), this endemic species with P. comorensis as
well as the other under-investigated species represent priorities for further phytochemical and pharmacological investigation
because their traditional use relative to CVD management is not sufficiently documented.

Conclusion

This study highlights the Comorian community's extensive ethnomedicinal expertise in the treatment of CVD, based on the
knowledge documented from 571 volunteer participants across Ngazidja island. 79 medicinal plant species belonging to 42
families were recorded where the ICF observed for the CVD categories indicates substantial convergence with traditional
knowledge. M. oleifera and A. sativum emerge particularly as prominent according to their UV, FC and FL, while the
documentation of endemic species such as D. comorensis and P. comorensis shows that they constitute taxa of particular
interest for further investigation. These findings identify species and their traditional uses that may provide relevant
hypotheses for future phytochemical, pharmacological and clinical studies. By documenting this medicinal plant diversity in
Ngazidja island, this study contributes to the characterisation and preservation of Comorian traditional knowledge. However,
further studies including phytochemistry, pharmacology and clinical expertise are required to determine and validate the
safety, biological activity and therapeutic relevance of these traditionally used plants.
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