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Abstract 

 
Ethnopharmacological surveys require novel approaches to obtain successful hits in drug discovery. The objectives of 

the present study were to document the traditional uses of medicinal plants from the Deserts of Sindh and to authenticate the 

documented traditional uses. The traditional uses were documented from informants using semi-structured questionnaires 

and open-ended interviews. The data were analyzed using relative frequency of citation (RFC), Use value (UV), Informant 

consensus factor (ICF), Fidelity level (FL) and Relative Importance (RI), and their uses were validated through Metanalyses 

(MAs) and Systemic reviews (SRs). Overall, 74 plant species were reported from 207 informants and their traditional uses 

were validated from 299 published ethnobotanical studies. Aloe vera and Ricinus communis were more frequently cited in 

published literature. Blepharis ciliaris and Echinops echinatus either due to lack of pharmacological or phytochemical 

studies. The leaves were the most frequently used (36 reports), and decoctions (27 reports)) followed by powder (26) were 

predominantly reported. The UV varied from 0.49 (Cynodon dactylon) to 0.2 (Tribulus terrestris); the RFC from 0.38 

(Calotropis procera) to (Aerva javanica); and the RI from 50.74 (Acacia nilotica) to 5.61 (Salvia santolinifolia). The 

maximum FL was found for 14 species, and the ICF varied from 0.61 (Digestive disorders) to 0.16 (Nervous disorders). The 

deserts (Sindh-Pakistan) provides many important plant species with most authenticated traditional uses. The plant species 

having most authenticated uses, highest correlated ethnobotanical index values, and lacking pharmacological or 

phytochemical studies, may yield desired results in limited time with most cost-effective resources. 

 

Key words: Ethnopharmacology; Traditional knowledge; Integrative medicine, Ethnobotany; Medicinal plants, Drug 

Development 
 

Introduction 

 

The preservation of traditional folk knowledge, 

preference of traditional medicine over others and 

conservation of biodiversity have gained popularity 

among various communities, researchers, academicians 

and policy makers (Heinrich, 2001; Hulley et al., 2016; 

Khan et al., 2017). Traditional medicinal knowledge (a 

source of low-cost herbal medicine) requires novel 

approaches to find hits in successful bioprospecting.  

Currently, the development of drugs is becoming more 

expensive and less successful, with a meager number of 

new entries (Verpoorte et al., 2009). Due to globalization 

and economic growth, many countries have developed 

traditional medical systems that are either used alone or in 

combination with modern medicine (Boer & Cotingting, 

2014; Semwal et al., 2014; Tariq et al., 2016). 

In bioprospecting, holistic and reductionist approaches 

are followed, and although the latter is more frequently 

applied, it is not always successful (Verpoorte et al., 2005) 

due to its high cost and time, as well as funds and facilities 

available at the workplace. A single drug may take up to 10 

years to reach the market, with an estimated cost exceeding 

800 US dollars (Dimasi et al., 2003; Honig & Lalonde, 

2010; Khan and Shinwari, 2016). In many studies, selection 

of a plant species based on a strong ethnobotanical record 

has proved to be more successful than random selection 

(Sosnowska & Balslev, 2009). In both cases, it involves 

three major steps, including identification of the drug 

source, optimization, and drug development (Balunas & 

Kinghorn, 2005). To obtain successful hits in 

bioprospecting, selection of a species is based on 

authenticated traditional medicinal uses through 

comprehensive meta-analyses (MAs) and systemic reviews 

(SRs), which may act as time- and cost- saving techniques. 

Furthermore, this approach may lead to the development of 

systems biology, including physiological, developmental 

and environmental parameters, during the treatment of 

diseases (Verpoorte et al., 2005) as both biotic and abiotic 

stress are related to the diversity of metabolites (Avancini et 

al., 2003; Moura et al., 2005). 

Many ethnobotanical studies have been published 

from all around the world, including Pakistan. 

Approximately, 30000 to 70000 plant species worldwide 

have been reported to be used as medicines and many 

may have great potential as novel products (Verpoorte, 

2012; Habiba et al., 2016); however, little attention has 

been paid to the quality of ethnobotanical work. There is 

great variability in the quality, focus, and content of 

ethnopharmacological studies, resulting in less 

acceptability in global research communities (Chan et al., 

2012; Ahmad et al., 2015). Ethnobotanical studies with 

poor quality, authentication and validity as well as 

redundancy in reporting the same uses and invalid 

taxonomic names are frequently published (Rivera et al., 

2014) and pose a challenge in maintaining the quality of 
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the scientific literature (Lu et al., 2014). These studies 

threaten to discredit and erode authentic traditional 

knowledge in various ethnic cultures. Thus, advanced 

methods and strategies are needed to support research and 

maintain traditional knowledge, which is an important 

gateway for future generations. 

To enhance the acceptability of ethnopharmacological 

knowledge, the data recorded from local wisdom should be 

compared, authenticated and validated at the local, regional 

and global levels using multiple approaches. 

Ethnopharmacological uses that are found to be the most 

authenticated may be selected or preferred for further 

studies. In evidence-based complementary medicine, MA 

and SRs are good tools (Chung et al., 2015) for the 

authentication of traditional uses reported in 

ethnopharmacological studies. However, the authentication 

and validation of the traditional uses of medicinal plant 

species for bioprospecting using such approaches are still 

scarce (Mabona et al., 2013). 

The concepts of MA and SRs in ethnobiological 

studies have been put forth in many studies (Moerman, 

1989, 1996; Kapur et al., 1992; Moerman et al., 1999; 

Leonti et al., 2003; Hernández et al., 2005; Bourbonnas-

Spear et al., 2005; Amiguet et al., 2006; Douwes et al., 

2008; Saslis-Lagoudakis et al., 2011). Other studies 

compiled published information and treated them 

quantitatively to find plant use patterns (De Albuquerque 

et al., 2007). Application of such techniques can merge 

previously reported uses onto a common platform, which 

can be used to select any plant species for further studies 

in bioprospecting. Authentication of traditional uses of 

medicinal plant species by applying the MA and SRs may 

also highlight issues regarding nomenclature and 

ambiguous taxonomic names published in research 

articles (Rivera et al., 2014). The MA and SRs in 

ethnobotany may provide results that have greater 

statistical power by using many such similar studies. 

In Pakistan, much work has been done on 

ethnobotanical studies in northern hilly areas and plains, 

but the vegetation of the deserts has been ignored for 

many reasons. Pakistan occupies a distinct geographical 

location in the Deserts of Asia. The deserts of Pakistan 

present a unique plant biodiversity, with an estimated 400 

to 600 medicinal plants out of a total of 7000 plant 

species in the country (Khatri et al., 2011; Yaseen et al., 

2015). Based on a review of previous studies, we found 

only a few references to medicinal plants from the Deserts 

of Sindh-Pakistan. In the desert communities of Sindh, 

traditional medicines obtained from plants are still more 

popular than available allopathic and biomedical 

medicine. Specifically, people with low income and 

socioeconomic status rely on traditional medicine because 

of the low or lack of availability of medicines and 

inaccessibility to modern health care systems. 

The present study was aimed to document the 

traditional uses of the medicinal plants of the Deserts of 

Sindh; authenticate and validate the documented traditional 

uses of reported plant species using the MA and SRs for 

successful hits in bioprospecting; and highlight the 

important medicinal plants with the most authenticated use 

or those lacking previous ethnobotanical, pharmacological 

and phytochemical studies. Specifically, the aim of the 

present study was to report the most authentic uses of 

medicinal plant species commonly used in the study area.  

 

Methodology 

 

Study Area: Sindh is one of the 4 provinces of Pakistan 

comprising various desert regions, including the Thar 

Desert, which occupies the largest area (Yaseen et al., 

2015), and its adjoining regions, including the Nara 

desert, Achro Thar, and arid regions of the Kirthar range 

(Qureshi et al., 2010) (Fig. 1). In the Kirthar range, the 

desert occupies the two districts of Jamshoro and Dadu 

(Panhwar & Abro, 2007). The Nara desert is situated in 

the Khairpur district and its adjoining areas. Achro Thar is 

situated in Sanghar. The Thar Desert is located in 4 

districts, namely, Tharparker, Umerkot, Mirpur Khas and 

some areas of Badin. The Thar Desert shares its border 

with Barmer and Jaisalmer of India in the south-east and 

Rannkachh of India in the south, while the Mirpur Khas 

region of the Thar Desert shares its border with Rajasthan 

(Yaseen et al., 2015). The Nara desert is linked to the 

Thar via Sanghar and Mirpur Khas. The vegetation is 

represented by vascular plants, including Nangerparkar 

which is somewhat rich in floral diversity. The average 

temperature ranges from 15 to 52°C. May, June, and July 

are extremely hot, whereas December and January are 

cool (Qureshi et al., 2010). From an ethnographic point of 

view, the deserts of Sindh are mostly occupied by Thari, 

Dhatki, and Parkari speaking communities, which are 

predominant in the area. Rural communities lack good 

health facilities and have a high rate of infant mortality. 

 

Field Surveys: During field surveys, informants were 

interviewed using the standard methods described by 

(Martin, 1995). The selection of informants was random 

as well as specific (only when interviewed traditional 

health practitioners (THPs). Pre-informed consent was 

obtained from each informant before the interview, and 

the objectives of the study were clearly explained before 

each informant was interviewed. The informants were 

requested to indicate the medicinal plants used to treat 

various diseases. The data on medicinal uses, plant parts 

used, and mode of utilization were documented using 

semi-structured questions, open-ended interviews, and 

group discussion.  Semi-structured questionnaires were 

used in most cases, while open-ended interviews were 

conducted with informants who helped in the field during 

plant collection. Group discussions were carried out at 

specific places where informants of the same community 

gathered for social events. 

During field surveys, various strategies were applied 

to obtain information on medicinal plant species. In most 

cases, plants were collected, digital photography was 

performed, and plant samples were brought to the 

informants for data documentation. However, we enlisted 

the help of the informants for the collection of field 

specimens of any unknown species that were commonly 

used in herbal recipes. During the interviews, many local 

informants helped in the collection and photography of 

plant species in the field. For plants collected before the 

interviews, photographs and plant specimens were shown 

to the informants for data documentation. 
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Fig. 1. Map of study area. 
 

Questionnaire: The questionnaire was designed to 

document the phytomedicinal therapies used by the local 

people living in rural communities of the Deserts of 

Sindh. The questionnaire consisted of two sections. The 

first section comprised the demographics of the 

informants, such as their names, tribe, gender, age, 

education, address, occupation, and experience of using 

plant-based recipes. The second section dealt with 

knowledge related to the plant, such as the local name of 

the plant, disease treated, part used, mode of utilization 

and administration, dosage, plant preference and specific 

disease treated. 

Plant Identification and preservation: The collected 

plant samples were dried, preserved and mounted on the 

herbarium sheets using the standard methods described 

by (Martin, 1995). The plant species were identified 

using the Flora of Pakistan as well as taxonomists and 

herbaria of the Quaid-i-Azam University, Islamabad 

(ISL). The voucher specimens were deposited in the 

herbarium for future reference by assigning them 

specimen accession numbers. The correct taxonomic 

names and their families were verified from different 

databases, including the plant list (http://theplantlist.org) 

and medicinal plant name service at the Kew Botanical 

gardens (http://mpns.kew.org/mpns-portal).  

 

Data Analysis 

 
The data were analyzed using qualitative approaches 

(life forms, plant part used, mode of utilization) as well as 

quantitative approaches such as MA and SRs (see below 

for details) of the previously published literature on 

ethnobotanical as well as on phytochemical and 

pharmacological aspects and using quantitative 

ethnobotanical indices. 

 
Systemic reviews (SRs) and meta-analysis (MAs): 

Standard methods were applied with some modifications 

in the study by (Chan et al., 2012) (Fig. 2). To determine 

the authenticated and novel uses of the reported plant 

species, we reviewed ethnobotanical studies from 

different databases (ISI web of knowledge, PubMed, 

ScienceDirect, Scopus) with specific keywords 

(ethnobotany, ethnopharmacological, and traditional 

uses of medicinal plants, cultural medicinal uses, and 

traditional knowledge etc), whereas for the 

phytochemical and pharmacological aspects, botanical 

names were searched in Google Scholar with an 

advanced search. 

Overall, 299 publications were reviewed for 

ethnopharmacological uses published in different research 

journals. The inclusion criteria for ethnobotanical 

comparison were: studies published during 1996-2015; at 

least one plant species from our study; traditional uses; 

full-length research articles; and availability in English. 

Articles that did not meet the above criteria were 

excluded. The inclusion criteria for pharmacological and 

phytochemical comparison were: current literature, 

description of pharmacological activities and 

phytochemicals, accessible for review and available in 

English. Plant species for which the related literature was 

not found were comprehensively reviewed in the 

databases mentioned above. 

The data were extracted from all the included 

research articles. The traditional/ ethnobotanical/ 

folk/medicinal uses were extracted in the table. The uses 

were compared with our reported uses. The most 

authenticated uses (Having at least 5 records in reviewed 

literature) were separately written, whereas the uses that 

were novel in our study (based on the reviewed data) were 

written in bold fonts (Table 1). 
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Fig. 2. Flowchart of meta-analyses and systemic review for ethnobotanical data. 

 

Quantitative ethnobotanical indices 

 

Relative importance (RI): The importance of a plant 

species based on the relative use reports (uses reported for 

each species) and relative number of body organ systems 

treated by a species (Bennett & Prance, 2000) was 

highlighted.  
 

It was calculated using the formula: 
 

RI = (PP+AC) x 100/2 

 

“PP” represents relative use reports. The relative use 

report of each species was calculated by dividing the UR 

by the maximum number of UR attributed to any plant 

species. AC indicates the relative number of body systems 

treated and was calculated by dividing the body systems 

treated with the maximum number of body systems 

treated attributed to any plant species. 

Informant consensus factor (ICF): ICF determines the 

consensus of the informants regarding plant use in 

treating disease categories (Canales et al., 2005; Heinrich 

et al., 1998). Its values range from 0 (lowest) to 1 

(highest) for different categories of diseases. The highest 

value (1 or near to 1) indicates that a large number of 

reported medicinal plants are commonly used for treating 

a disease category, whereas values 0 or near zero 

indicated that the informants did not use common 

medicinal plants for the reported disease category (Abu-

Irmaileh & Afifi, 2003; Kloutsos et al., 2001). ICF was 

calculated by applying the formula used by Heinrich et 

al., (1998). 

 

ICF =
𝑁𝑢𝑟 −  𝑁𝑡

𝑁𝑢𝑟 − 1
 

 

Where „Nur‟ indicates the number of use-reports for a 

Data mining for ethnobotanical uses (1996 -

2015) 
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particular ailment category and „Nt‟ refers to the number 

of taxa used for a particular ailment category. 

 

Fidelity Level (FL): The FL represents the informants 

who preferred a species for treating a specific disease 

(Friedman et al., 1986). The FL highlights an ideal 

species for treating a specific disease (Musa et al., 2011). 

It was calculated as: 

 

FL =
𝐼𝑝

𝐼𝑢
× 100 

 

“Ip” indicates the number of informants stating the use of 

a species for a particular ailment category, and “Iu” is the 

total number of informants interviewed for a mentioned 

species. The highest FL (100 or near 100%) shows the 

maximum number of informants who agreed to the 

treatment of a specific disease by the selected plant 

species  (Musa et al., 2011).  

 

Use value (UV): The UV demonstrates the relative 

importance of a species based on number of uses reported 

(Use reports) (Trotter and Logan, 1986). It was calculated 

using the following formula:  

UV = ΣU/n  

 

Where “U” is the total number of use reports for a species 

and “n” represents the total number of informants 

interviewed for a given species.  

 

Relative frequency citation (RFC): The RFC shows the 

relative importance of a species based on a number of 

informants interviewed for a species and the total number 

of informants in the whole study.   It was calculated as: 

RFC = FC / N  

 

Where FC (Frequency of citation) represent the number of 

informants mentioning the use of the species and  “N” 

stands for the total number of informers contributing in 

the survey (Vitalini et al., 2013). 

 

Results and Discussion 

 

Diversity of traditional medicine among informants: 

Overall, 74 medicinal plant species belonging to 31 

families were reported from various communities in the 

Deserts of Sindh. The traditional medicinal uses of the 

reported species were documented from 207 informants, 

including 27 traditional health practitioners and 180 local 

people. Among the plant families, the most highly 

reported families based on the number of species reported 

were: Fabaceae (07 species), Asteraceae (04) and 

Solanaceae (04). In many studies (Ahmad et al., 2006; 

Bibi et al., 2014; Kayani et al., 2015; Vijayakumar et al., 

2015), these families were reported as the most dominant 

medicinal plant families in various regions. The 

dominance of the species of these families is indicated by 

their frequent use in traditional medicines, which are 

easily available or preferred over others. We speculate 

that the relative dominance of plant families in a study of 

medicinal plants of an area largely depends upon the 

relative richness of species in each family present in the 

local flora. In growth forms, most plants are herbs (32 

species), followed by trees (7 Species). The detail 

regarding families and life forms is mentioned in Table 1. 

 

Leaves (36 reports) are the most commonly used plant 

parts, followed by whole plants (23 reports) and seeds (17 

reports). In the modes of utilization, decoction was 

predominantly used as reported in 27 reports, followed by 

juices and powders (26 reports). In various traditional 

healthcare systems, the leaves are preferred over other 

plant parts (Heinrich, 2010; Leonti et al., 2003). Leaves 

contain more active phytochemicals compared to other 

parts. Thus, they may have more potential in treating 

various diseases. In our study, various informants stated 

that leaves are the most vital part and are commonly used 

in local communities; however, the whole plant is most 

commonly used for herbaceous plants. In the mode of 

utilization, decoctions are commonly reported in many 

studies (Canal et al., 2000; Kamatou et al., 2008; Chen et 

al., 2012) for many reasons. One of the important cited 

reasons is that boiling of some plant metabolites activates 

them to function in healing, whereas boiling may trigger 

synergism for more than one plant species used in a 

decoction  (Obolskiy et al., 2009; Van Vuuren and 

Viljoen, 2008). The majority of THPs prefer a powder as a 

common mode of utilization. In herbal clinics, powders 

have a longer shelf-life compared with decoctions, which 

spoil faster, thus justifying the common use of powders in 

our study. 

 

Authentication of Reported Traditional uses: The 

detailed MA and SRs showed the most authentic uses 

(MAU) of the reported plant species published from 

different ethnic communities all over the world. The novel 

uses of each species are written in bold font, and the uses 

represented with an asterisk are the preferred uses 

mentioned by the informants. The most authenticated use 

was determined as that published in at least four studies. 

The previous frequency of citation (PFC) of the reported 

plant species varied from 58 to 0 (Fig. 3). The highest PFC 

was found for Aloe vera, while the lowest was found for 10 

species written in bold font (Table 1). The number of 

previously reported uses varied from zero to 129. The 

highest PRU was reported for Ricinus communis, followed 

by Aloe vera and Cynodon dactylon (122). Among the 

authenticated plant species, 23 plant species were validated 

for diabetes, 9 for cough, 7 for asthma, 7 for jaundice and 

liver disorders, 6 for hypertension, 3 for blood-related 

diseases, and 5 for snake and scorpion bites (Table 1). The 

highly validated species along with authenticated reported 

uses are good candidates for bioprospecting using a holistic 

approach (Skirycz et al., 2016). 

The plant species that were not found in the reviewed 

studies or were found in species with very limited 

exploration in science, including ethnopharmacology, 

were novel records (with PFC 0 in this study: Table 1). 

Among these, the species with a high number of 

informants were Datura innoxia, Cyperus rotundus, 

Fagonia bruguieri and Corchorus depressus. The above-

cited species are either endemic to some regions or 

neglected in science. 
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Fig. 3. Frequency of citation (FC), previous frequency of citation (PFC) and Previous reported uses (PRU) of most important plant 

species of study area. 

 

Pharmacological activities and phytochemicals of 

reported plants: In the present study, the reported plant 

species were comprehensively reviewed regarding their 

pharmacological activities and phytochemistry. Among 

the reported species, Blepharis sindica and Echinops 

echinatus did not have reports of their pharmacological 

and related activities, while Opuntia monacantha, 

Carthamus oxyacantha, Corchorus depressus, 

Amaranthus albus, Cucumis melo subsp. aggestris var. 

aggestris, Salvia santolinifolia, and had limited published 

records related to their activities. These species may be 

screened out for various pharmacological activities. 

The diversity of phytochemicals is considered to be 

important for the therapeutic potential of any plant species. 

In the present study, Opuntia monacantha and Blepharis 

ciliaris have few reports regarding their phytochemistry. 

Moreover, only well-known species are repeatedly studied 

with the same results in either pharmacological or 

phytochemical studies. Thus, species selected for any study 

should either have been rigorously reviewed in past studies 

or not screened out at all in the past. 

The plant species that are not studied or have limited 

published records  should be studied and preferred over 

other species in pharmacological or phytochemical study 

as both fields are considered to be pillars for drug 

discovery and development (Verpoorte, 2012). In addition 

to the reductionist approach, the holistic approach, which 

has been a milestone for drug development in the past 50 

years may be applied using guidelines recommended by 

Verpoorte et al., (2005). In our view, the latter approach 

may lead to successful results in a short span of time with 

limited resources and may be maximally cost-effective in 

the field of medicinal plants. 

Comparative similarities and dissimilarities of 

reported traditional medicinal uses: The reported 

medicinal plant species were compared at the local, 

regional (Regional countries) and global level (Fig. 4). At 

the local level, the maximum species were matched with 

ethnopharmacological studies published from 

Baluchistan, while the minimal species were from the 

northern areas. At the regional level, the maximum studies 

compared were reported from India (52 studies) and the 

lowest from Iran and China. At the global level, the 

highest number of studies showing one or more species 

were reported from Africa, while very few were from 

Australia. These results not only show cultural 

relationships but also number of common species due to 

phytogeographic relationships between Study area and 

communities of Africa.  

The most prominent studies along with number of 

matched species from our study area are: (Upadhyay et 

al., 2010) (21 species), (Bhatia et al., 2014) (20), (Ullah 

et al., 2014) (18), (Bibi et al., 2014) (16), (Jain et al., 

2005) (15), (Ayyanar & Ignacimuthu, 2005) (14), 

(Adnan et al., 2014) (14), (Ahmad et al., 2009) (13), 

(Mussarat et al., 2014) (13), (Shadangi et al., 2012) (13), 

(Ahmed et al., 2015) (13), (Saqib et al., 2014) (12), 

(Kayani et al., 2014) (12), (Ibrar et al., 2015) (12), 

(Mootoosamy & Mahomoodally, 2014) (11), (Akhtar et 

al., 2013a) (11) and (Sreekeesoon and Mahomoodally, 

2014) (11). The species that are common in the 

previously published studies may have a wide ecological 

amplitude, showing similarities with other flora, while 

those that did not match the compared studies have a 

narrow ecological amplitude. 
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Fig. 4. Comparative similarity of flora and their traditional uses at local, regional and global level. 

 
Quantitative Ethnopharmacological data analysis: The 

documented ethnopharmacological uses of the reported 

plant species were analyzed using various quantitative 

ethnobotanical indices. The values of the applied indices 

fluctuate from minimum to maximum values, where later 

values represent the importance of a species (Medeiros et 

al., 2011). In the present study, the UV varied from 0.49 

to 0.2. The highest UV was reported for Cynodon 

dactylon, while the lowest was for Tribulus terrestris. The 

RFC varied from 0.38 to 0.1. Based on the RFC, 

Calotropis procera was the most commonly known 

species to the informants, whereas Aerva javanica was the 

least known species. The RI varied from 50.74 to 5.61. 

The highest RI was observed for Acacia nilotica, while 

lowest was for Salvia santolinifolia and Tamarindus 

indica. The FL varied from 39.39 to 100. Fourteen species 

with the maximum FL, indicating specific uses, are 

marked with asterisks. The most commonly known 

species was Acacia nilotica, which has been reported to 

be used for treating infertility in females, while Senna 

occidentalis, specifically cited for treating constipation, 

was less known. The ethnobotanical indices are helpful in 

selecting species for the desired study in the field of 

herbal medicine (Khan et al., 2014). The plant species 

with the highest values (Fig. 5) in the correlation of all of 

the ethnobotanical indices may be selected for in further 

in vitro or in vivo studies.  

In the present study, the ICF varied from 0.16 to 

0.61. The highest value was observed for digestive 

system disorders, while the lowest was for nervous 

disorders (Table 2). This consensus showed that the 

common human health problems include digestive 

system disorders and that people use well-known plant 

species to treat them. The use of specific plants for 

treating a disease category always leads to the highest 

ICF (Prasad et al., 2013). The plant species commonly 

reported for treating digestive disorders and that were 

not screened out regarding their potential for use in 

pharmacological studies may be selected for use in 

future studies. 

 
Table 2. Informant consensus factor of medicinal plants used in the Deserts of Sindh-Pakistan 

S. No Disease Category Nur
1*

 % Nur Nt
2*

 Nt% ICF
3*

 

1.  Digestive System Diseases 169 22.09 67 88.16 0.61 

2.  Respiratory diseases 88 11.5 51 67.11 0.43 

3.  Nervous Disorders 32 4.18 27 35.53 0.16 

4.  Sensory organs diseases 117 15.29 58 76.32 0.51 

5.  Sexual diseases 79 10.33 42 55.26 0.47 

6.  Urinary system diseases 48 6.27 33 43.42 0.32 

7.  Glandular Disorders  86 11.24 56 73.68 0.35 

8.  Muscular and skeletal system 

diseases 

37 4.84 28 36.84 0.25 

9.  Blood Circulatory system diseases 92 12.03 50 65.79 0.46 

10.  Antidote 17 2.22 14 18.42 0.19 
1*Nur = Number of use reports; 2*Nt= Number of taxa used in disease category; 3*ICF= Informant consensus factor 
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Fig. 5. Fidelity Level (FL), Relative Importance (RI), Relative Frequency of Citation (RFC) and Use Value (UV) of most important 

plant species of the study area 

 
Promising medicinal plant species: The traditional 
medicinal uses reported during extensive 
ethnopharmacological surveys authenticated by the MA 
and SRs are helpful for highlighting important plant 
species for drug discovery and development in evidence-
based herbal medicine. In the present study, the plant 
species with the most authenticated uses (Table 1) are 
considered to be promising plant species. 

The plant species that have the most authentic 
validated traditional uses in various studies are: 
Amaranthus albus for snake and scorpion bite (Asad et al., 
2011; Bibi et al., 2014; Butt et al., 2015; Nasim et al., 
2013) and asthma (Abo et al., 2008; Akhtar et al., 2013a; 
Chander et al., 2014; Sher et al., 2015), Ziziphus 
mauritiana for leucorrhea (Abo et al., 2008; Inta et al., 
2013), Withania somnifera for asthma (Jain et al., 2004; 
Mahishi et al., 2005; Philander, 2011; Shadangi et al., 
2012), Senna occidentalis for diabetes (Andrade-Cetto & 
Heinrich, 2005; Chander et al., 2014; Ezuruike & Prieto, 
2014; Katemo et al., 2012; Mootoosamy & Mahomoodally, 

2014), Ajuga integrifolia for epilepsy (Akhtar et al., 2013b; 
Sher et al., 2015), Cynodon dactylon for diabetes 
(Andrade-Cetto & Heinrich, 2005; Lans, 2006; Tahraoui et 
al., 2007; Tarafdar et al., 2015), , Ocimum basilicum for 
hypertension (Idu et al., 2009; Jouad et al., 2001), Tribulus 
terrestris for urinary and sexual diseases (Kumar et al., 
2015; Ullah et al., 2014; Yaseen et al., 2015), and 
Achyranthes aspera for asthma (Ahmad et al., 2014; 
Kayani et al., 2015; Singh et al., 2012). The above cited 
plant species have the most authenticated uses, but lack 
proper pharmacological studies, and thus may be selected 
for preclinical or clinical trials. 

The selection of plant species based on the most 
authenticated ethnopharmacological uses may yield 
good results within the limited time and cost of studies 
(Verpoorte et al., 2009). The plant species with the most 
authenticated uses, high previous frequencies of citation 
and large number of previously reported uses in the 
compared literature (Fig. 3) and highest ethnobotanical 
indices (Fig. 5) may be helpful to the researchers 
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working in various fields related to herbal medicine 
while those having limited records in previous studies 
require more attention for their probable potential in 
herbal medicine. 
 

Study strengths and future prospective: The present 

study focused on the authentication of traditional uses of 

reported medicinal plant species based on extensive MA 

and SRs. Specifically, it highlights the most promising 

species of the Deserts of Sindh based on ethnobotanical 

interviews and surveys combined with documentation of 

medicinal uses of these species reported worldwide in 

various studies. The uses that are frequently cited in the 

ethnopharmacological studies are mentioned along with the 

number of citations, and the species that have no or limited 

data in ethnobotanical, pharmacological and phytochemical 

studies are also mentioned. This study also describes the 

important species of the region and highlights the need for 

the conservation of species and preservation of related 

traditional knowledge. Moreover, this study also refreshes 

and updates the traditional uses of the species reported in 

past studies but no longer practiced at present. 

According to ethnopharmacological surveys, the 
reliability and proper documentation of traditional 
medicinal uses is a major challenge (Leonti et al., 2013; 
Verpoorte, 2012). The knowledge obtained from local 
people and its reliability is another issue because the 
ethnopharmacological reported uses include a chain of all 
activities, such as drug development. This issue can be 
resolved by authenticating the of uses of these plants based 
on previously published studies (Taylor et al., 2001). The 
present study may introduce new trends in the field of 
ethnopharmacology by highlighting the important uses of 
medicinal plant species in a single study and by comparing 
large datasets of ethnobotany, pharmacology, and 
phytochemistry. Our study may serve as a model to help 
revolutionize the field of herbal medicine by avoiding 
overemphasis on the most familiar species. Moreover, these 
approaches also highlight the ambiguities in taxonomic 
names, such as the use of illegitimate names, mistakes in 
spellings and repetition in the use of similar names for 
different species. Adaptations of the present approaches 
may enable the development of an online repository of 
traditional uses at the local level, which may be enhanced 
at the regional and global level by bringing many 
researchers and academicians to one database. One may 
select the species of interest based on the most 
authenticated uses from the online repository (Verpoorte, 
2008). This approach may help ethnobotanists to focus on 
species with little published data instead of duplicating 
published results with a long list of plants. Moreover, 
species that have no records in the published 
ethnobotanical, pharmacological or phytochemical 
literature may also be easily selected for future studies. 

 

Conclusions 

 

Plant biodiversity is a potentially valuable source of 

novel drugs. In bioprospecting, the selection of a plant 

species having authenticated ethnopharmacological uses 

based on the MA and SRs along with the correlation of 

quantitative ethnobotanical indices may be a powerful tool 

for future drug discovery and development. In various ethnic 

communities of the Deserts of Sindh-Pakistan, herbal 

medicine has been a well-anchored practice for centuries. In 

the Deserts of the Sindh, many important plant species are 

used in traditional medicine for curing various diseases. In 

the present study, medicinal species were reported from 

various communities of the Deserts of the Sindh and their 

ethnopharmacological uses were documented using basic 

ethnobotanical tools. The documented data were analyzed 

using the MAs, SRs, and ethnobotanical indices. The 

important species were highlighted along with the most 

authenticated uses developed by comparing previously 

published studies from all over the world. Besides, the novel 

uses of the plant species along with preferred uses 

(mentioned by the informants) are also highlighted. In 

addition, the important species lacking pharmacological and 

phytochemical studies are also mentioned. In the results, the 

species most frequently reported by informants were 

Calotropis procera, Achyranthes aspera, Ricinus communis 

and Acacia nilotica. Based on SRs and MA, the most 

frequently cited species were Aloe vera, Ricinus communis, 

Psidium guajava, Cynodon dactylon and Ocimum basilicum 

while 36 species have novel uses and four species lack 

pharmacological studies, three species have no 

phytochemical record, while 17 species have very few 

(average 5) published studies in pharmacology and 

phytochemistry. In comparative similarity of the medicinal 

flora, the maximum similarity was found with the flora of 

India, at the regional level, whereas at the local level the 

various species matched with the studies published from 

Baluchistan. Overall, the highest number of ethnobotanical 

studies reviewed were found from Africa while very few 

species were found in the studies published from Australia. 

In ethnobotanical studies, the application of systemic reviews 

and meta-analyses may bring authenticated traditional uses 

while it also highlights the species that are either ignored or 

yet not studied for their potential in herbal drugs. In 

bioprospecting, the plant species with most authenticated 

traditional uses yet whose potential applications in drug 

development have not been adequately should be preferred. 

In addition, species with only a few documented traditional 

uses may be further explored for preservation of traditional 

knowledge to them. Avoiding the repetition of analyses of 

the most familiar species and prioritizing the plant species 

having most authenticated ethnopharmacological uses, 

highest correlated ethnobotanical index values, and or 

lacking pharmacological or phytochemical studies, may yield 

desired results in limited time with most cost-effective use of 

resources.  
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