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Abstract

Background: Traditional medicine is a major component in the primary healthcare system in the southeast of Iran,
which has a rich floral diversity. However, there is no comprehensive report on the use of medicinal herbs in this
specific region. This traditional usage of medicinal plants by local communities could serve as a source for
pharmacological and phytochemical studies. The main objective of this study was to identify ethnopharmacological
knowledge on medicinal plant species and their local healing applications by the folk communities of Kerman
province in the southeast of Iran.

Methods: In this cross-sectional study, data were collected from 217 herbal healers using semi-structured
questionnaires, open interviews, and field surveys. Factors including use reports (UR) for each species, frequency of
citation (FC), and informant consensus factor (ICF) were used to analyze the data. Plant species were identified by
botanists through standard taxonomic methods.

Results: A total of 402 medicinal plants were used in healing practices by the local communities of Kerman
province. These species belong to 273 genera of 73 families, among which 367 species are dicotyledons, 27 are
monocotyledons, 7 species are cryptogam, and one species is gymnosperm. An important implication from the
current study is the identification of the traditional medicinal use of 292 plant species in this region for the first
time. Asteraceae, Apiaceae, Lamiaceae, and Fabaceae were the dominant medicinally utilized plant families,
respectively. Leaf, flower, fruit, and seed were the most common plant parts used. Generally, crude drugs were used
in the form of decoction, followed by poultice and infusion forms. Moreover, oral route is considered as the most
common administration route followed by topical route. Endocrine (diabetes), dermatological, gastrointestinal, and
respiratory problems were ranked as the most frequent ailment categories for which medicinal plants in this region
were applied, respectively. Our findings suggested dominant use of Asteraceae and Apiaceae plants for the
treatment of gastrointestinal disorders, Lamiaceae plants for respiratory and gastrointestinal ailments, and
Apocynaceae plants for dermatological problems.
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Conclusion: Our findings suggested that Asteraceae and Apiaceae plants were used for the treatment of
gastrointestinal disorders, Lamiaceae plants for respiratory and gastrointestinal ailments, and Apocynaceae and
Euphorbiaceae plants for dermatological problems. Among the medicinal plants with high UR and new
ethnobotanical uses, Rhazya stricta was used for wound healing, Calotropis procera, Clematis ispahanica and
Euphorbia spp. for eczema, Cionura erecta for the treatment of cough, Launaea acanthodes for the treatment of
gastrointestinal parasites, Berberis integrrima as an antidiabetic medicinal herb, Dracocephalum polychaetum and
Rydingia persica for various types of chronic diseases, Citrus limon and Citrus aurantium for the treatment of ocular
diseases and making the traditional kohl, Calendula officinalis for the treatment of pterygium and Prosopis farcta for

activity and underlying mechanisms of action.

preventing nasal bleeding. The identified medicinal plants can be further evaluated for their pharmacological
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Introduction
According to the reports, medicinal use of plants dates
back to at least 60,000 years. During this time, traditional
systems of medicines have employed medicinal plants
and their derivatives as valuable sources of new biologic-
ally active compounds and have been clinically practiced
all over the world [1]. Until now, approximately 80% of
the world’s population still use traditional herbal medi-
cines [2]. In fact, herbal medicines can serve as comple-
mentary or alternative therapies for different types of
diseases because of their low cost, availability, and gener-
ally fewer side effects [3]. Several FDA-approved drugs
including artemisinin (from Artemisia annua), quinine
(from Cinchona officinalis), vinblastine, vincristine, vino-
relbine (from Vinca rosea), and etoposide (from May-
apple) primarily originate from traditional herbal
medicines [4]. It has been estimated that nearly 400,000
flowering plant species exist on earth, among which only
6% have been evaluated for their biological properties,
and still more than 90% remains unexplored [5]. There-
fore, ethnobotanical study of medicinal plants provides
valuable information for the synthesis of new drugs.
Around 8000 plant species have been listed in Iran, of
which 2300 species have medicinal properties among
which 75% (1728) are endemic species in Iran [6, 7].
Kerman province with 23 cities and 171,993 square ki-
lometers area has covered about 11% of the land area of
Iran [8], located in the southeast of this country, and
bordered by 5 provinces of Yazd, South Khorasan, Hor-
mozgan, Fars, and Sistan and Baluchestan. It has a
unique biodiversity due to its diverse natural resources
and climatic conditions including desert and semi-desert
in the north, and dry, mountainous and Mediterranean
in the south. Kerman province is a vast plain with the
lowest altitude in Lut desert (300 m) and the highest
altitude in the mountaintop of Hezar (4419 m) [8]. Based
on the traditional pharmacopoeia and medicinal plant
reports in some parts of this province, medicinal herbs
mostly belong to the families of Labiatae, Rosaceae,

Papilionacae, Compositae, and Umbelliferae, and the
genera of Salvia, Nepeta, Artemisia, Astragalus, Ferula,
Plantago, Ephedra, and Amygdalus [9, 10].

From the cultural point of view, Kerman province has
around 89 tribal communities (including Baluch, Turk-
ish, and Fars), most of them still being partially
dependent on the medicinal plants. Therefore, this prov-
ince is home to different cultures and beliefs resulting in
rich traditional knowledge and traditional medicine
practices. For example, the old city of Jiroft in the south-
eastern Kerman province dates to about 5000 years ago,
which, according to the reports, is the beginning of hu-
man civilization [11]. In this respect, traditional medi-
cine has played a key role in Iranian culture and
civilization [12]. Therefore, this rich traditional know-
ledge is useful not only in the ancient medical systems
but also in the present healthcare systems [10], especially
for primary health care needs [13]. In fact, the depend-
ence of the folk communities in Kerman on the medi-
cinal herbs is not only due to the low availability to the
health care system, but it is also rooted in the Iranian-
rich culture of traditional medicine [14, 15]. For ex-
ample, in the face of epidemiological diseases (e.g., chol-
era and colds), scientists of the Iranian traditional
medicine (ITM) such as Avicenna, Rhazes, and Aghili
Alavi Shirazi have suggested prescription of various
herbal remedies. At present, the locals of Kerman, based
on their ancient knowledge, utilize herbal medicines
such as Thymus fedtschenkoi, Zataria multiflora, Draco-
cephalum polychaetum, and Glycyrrhiza glabra in the
treatment of epidemics. Generally, Kerman province
with a diverse climate and biodiversity is home to vari-
ous cultures (from the prehistoric times to the present)
and the center of agriculture in Iran [10, 16]. Accord-
ingly, in some areas of this region, certain non-registered
herbaceous species are used that can be obtained by the
local people. There are many villages and nomadic dis-
tricts that are largely dependent on the ethnomedicinal
knowledge for primary health care, with many specific
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traditional herbal medicine practices in this region that
have not been recorded anywhere else. Hence, the
current study aimed to carefully investigate and record
the ethnobotanical knowledge of the whole districts and
cultures, particularly subcultures that had the maximum
dependence on the traditional health care system of the
Kerman province.

Materials and methods

Study area

The present study was carried out in Kerman province
in the southeast of Iran with 23 cities and 3,164,716 in-
habitants. Regarding population, the most populated city
is Kerman with the following other cities as progressively
less populated: Jiroft, Sirjan, Rafsanjan, Kahnuj, Rudbar,
Anbarabad, Qale Ganj, Manojan, Faryab, Zarand, Bam,
Fahraj, Narmashir, Rigan, ShahrBabak, Baft, Rabor,
Orzueeyeh, Bardsir, Ravar, Anar, and Koohbanan. In the
current study, in each city, skilled herbalists, nomadic
districts, and key villages were selected for data sam-
pling. Kerman province is located between the 55 min
and 25° to 32° north latitude and 26 min and 53° to 29
min and 59° east of the Greenwich meridian, as the lar-
gest province in Iran with the total area of 183.285 km?,
and the elevation of 400 to 4501 m above the sea level.
About 6.3 million hectares of deserts of Iran (equivalent
to 20%) are located in Kerman province. The area of the
forests of Kerman province is 1.3 million hectares and
belongs to the two vegetation regions of Irano-Turanian
and Khaleej-Omani.
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Species of the Irano-Turanian forest of Kerman are
comprised of Pistacia atlantica, Pistacia khinjuk, Juni-
perus excels, Prunus scoparia, Crataegus azarolus, Celtis
australis in the mountainous area, and Haloxylon spp.
and Calligonum spp. in the desert area. Also, the species
of Khaleej-Omani include Calotropis procera, Tamarix
spp., Prosopis spp., and Ziziphus spp. and the endemic
rare species of Tecomella undulate with the local names
Golpar and Anar sheytan (Fig. 1).

Plant identification

Based on the maps, access roads, natural features,
vegetation, and subcultures in the study area, each
city was classified into districts. Then, the number of
the informants was determined. The plant specimens
were collected during the field surveys from nomadic,
rural, and urban areas of Kerman province from 2017
to 2019. The herbarium specimens were prepared fol-
lowing standard methods [17-19] and identified with
the help of Herbarium of the University of Jiroft and
Kerman Agricultural and Natural Resources Research
and Education Center. Nomenclature was corrected
using an online database (the international plant
names index and the plant lists). The voucher herbar-
ium specimens were deposited in the herbarium of
the Department of Plant Biology, University of Jiroft,
Jiroft, Iran. The voucher specimens were identified by
one of the authors (H.B) and reaffirmed by taxonomic
experts from the Department of Plant Biology at the
herbarium of the University of Jiroft.
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Ethnobotanical data collection

After classification of each city into districts, ethno-
botanical surveys were carried out from October 2017 to
the end of May 2019. The ethnobotanical data was col-
lected using field surveys, open interviews, and semi-
structured questionnaires. A total of 217 local infor-
mants (91 females and 126 males) aged between 30 and
79 years old were interviewed. Demographic properties
including educational level, gender, age group, and occu-
pation are recorded in Table 1. Also, geographical loca-
tion and altitude (the lowest being 409 m in Manojan
and the highest being 2800 m in Lalehzar) of each dis-
trict are recorded in Table 2. Furthermore, information
on local name, medicinal use, part(s) of the plant used,
preparation, and administration methods is recorded
(Table 3).

Ailment categories

All recorded ailments and medicinal plant uses were cat-
egorized based on the International Classification of Pri-
mary Care (ICPC-2) (http://www.who.int/classifications/
icd/adaptations/icpc2/en/).

Some modifications were made for diseases such as
low back pain, which were not matched with the broad
classification of diseases. Therefore, low back pain, infec-
tions, and some nontherapeutic applications (pickle, fla-
voring of food, appetizing, vegetable, thirst, pest control,
food coloring, herbal adhesive, and washing powder)
were placed in the General and Unspecified category.

According to the results, 16 disease categories were
set, namely: (1) General and Unspecified; (2) Gastro-
intestinal; (3) Ophthalmological; (4) Ear, Nose and
Throat; (5) Cardiovascular; (6) Hematological and im-
mune mechanism; (7) Musculoskeletal; (8) Neurological;
(9) Psychological; (10) Respiratory; (11) Dermatological;
(12) Endocrine/ Metabolic and Nutritional; (13) Uro-
logical; (14) Pregnancy, Childbearing, Family Planning;
(15) Female Genitals; and (16) Cancer.

Table 1 Demographic profile of the local healers (n=217)

Characteristics Abundance  Relative abundance
Gender  Male 126 57.60
Female 91 42.60
Education  Primary level 103 4747
Secondary level 86 39.63
Graduate 28 12.90
Age group  30-45 51 23.50
46-60 132 60.83
61-79 34 15.67
Occupation  Nomadic tribe 94 4331
Farmer 78 3594
Herbal healer 45 20.74

(2021) 17:31

Page 4 of 35

Data analysis
Data was analyzed using descriptive and quantitative
statistical methods. In this regard, the ethnomedicinal
data was analyzed using frequency, citation, and use re-
ports. Use report was recorded whenever an informant
cited a plant species or part(s) used for a particular ail-
ment. Use reports were also quantified to define the
highly used plant species for a particular ailment. Add-
itionally, ICF was employed to determine the homogen-
eity of the information as follows:

ICF = Nur - Nt/ Nur - 1

Nur is the number of use citations for each ailment
category and Nt is the number of plant species used for
the same ailment category by all the healers [20]. ICF
ranged between 0 and 1. ICF value is higher (near to 1)
when a few plant species are cited by a higher propor-
tion of healers, indicating homogeneity of information
about the usage of specific plants. A low value (close to
0) demonstrates the healers’ disagreement about the
usage of the plant for a particular ailment category [21].

In order to find out the importance of a specific plant
species by informants, the index of relative frequency of
citation (RFC) was calculated by dividing the frequency
of citation (FC) by the total frequency of informants
(RFC = FC/N). In this formula, FC is the number of in-
formants who mentioned plant species as useful and N
is the total frequency of informants in the survey [22].

Moreover, in order to determine cultural significance
of each plant species, cultural importance index (CI)
[22] was calculated as follows:

Unc

CI:Z. Y URy

u=uy i=i

Independent samples ¢-test was run to compare medi-
cinal uses between men and women. One-way ANOVA
and post hoc was used to compare medicinal uses
among age groups, educational levels, and occupations.

Results and discussion

Botanical diversity

In this ethnobotanical survey which covered the whole
Kerman province (23 cities and 3,164,716 population), a
total of 217 local informant interviews revealed the ap-
plication of 402 medicinal plants for the treatment of 95
diseases across 16 ICPC ailments categories. These re-
sults showed that herbal medicines are mainly used to
treat ailments among the local communities and indi-
cated the rich floral diversity of this region.

These species belong to 273 genera of 73 families
where 367 species are Dicotyledons, 27 species Mono-
cotyledons, 7 species Cryptogam, and one species
Gymnosperm. An important implication of the current
study is the identification of the traditional medicinal
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Table 2 Studied districts in the Kerman province with in-detail demographic characteristics of the local informants

Area Village- nomadic Altitude Location Number of Gender
district Latitude Longitude informants Male Female
Jiroft Esfandaghe 1724 515518 3173088 6 5 1
Boluk 653 550080 3123049 4 3 1
Northen Jebal barez 1973 586377 3198024 5 4 1
Sardooiyeh 2622 532724 3234040 13 7 6
Central part 682 573397 3172706 8 5 3
Anbarabad Southern Jebal barez 890 613586 3136457 9 7 2
Central part 597 581969 3150210 5 2 3
Kahnuj Dehkehan 810 556930 3066254 4 2 2
Dehzard 518 548076 3086568 2 - 2
Central part 513 568775 3090872 5 4 1
Faryab Sargorij 692 555482 3111865 4 2 2
Mehuiyeh 649 539817 3107390 3 2 1
Moordan 1118 508786 3125367 1 1 -
Central part 659 522398 3107510 1 1 -
Rudbar-e Jonub Zehkalut 385 656761 3075068 2 - 2
Mil-e Farhad 816 674888 3113175 1 1 -
Central part 488 597867 3100902 2 1 1
Qaleh Ganj Sorkhgleh 439 595145 3071601 1 1 -
Maarz 937 591255 2998867 3 2 1
Central part 407 586721 3045020 4 1 3
Manujan Nodej 464 544955 3044682 2 1 1
Central part 358 549652 3035783 2 1 1
Baft Bazenjan 2346 470709 3235218 2 - 2
Khabr 2039 434312 3188268 2 1 1
Central part 2262 461018 3233719 5 3 2
Rabor Sardmeshk 2495 509371 3247951 3 1 2
Qanat Malek 2300 503669 3238948 3 1 2
Central part 2332 491445 3240172 4 3 1
Sirjan Balvard 2035 407806 3254993 6 4 2
Pariz 2313 379188 3305535 4 2 2
Central part 1744 372254 3258624 5 1 4
Rafsanjan Bahreman 1330 377582 3419214 3 1 2
Kabutatkhan 1662 438574 3352462 3 3 -
Central part 1515 403788 3364209 2 1 1
Anar Central part 1414 334675 3416022 4 3 1
Ravar Central part 1181 481234 3459578 4 2 2
Zarand Hotkan 2325 479943 3412892 3 2 1
Mahmud abad 1651 454636 3406622 3 1 2
Central part 1656 458637 3408681 4 3 1
Shahr Babak Estabraq 1794 316665 3326121 2 2 -
Mehrabad 1817 319991 3327739 2 1 1
Meymand 2218 343549 3345546 5 2 3
Central part 1840 318777 3332404 3 1 2



Hosseini et al. Journal of Ethnobiology and Ethnomedicine

(2021) 17:31

Page 6 of 35

Table 2 Studied districts in the Kerman province with in-detail demographic characteristics of the local informants (Continued)

Area Village- nomadic Altitude Location Number of Gender
district Latitude Longitude informants Male Female
Koohbanan Joz 1989 431829 3470143 2 2 -
Central part 1991 431755 3475352 2 1 1
Bam Dehbakri 2039 589237 3215060 5 4 1
Central part 1068 631396 3220002 2 1 1
Fahraj Central part 678 683329 3204470 3 1 2
Narmashir Central part 753 665948 3204479 2 2 -
Rigan Koosha 1586 658487 3137050 2 - 2
Central part 756 666076 3203853 2 2
Orzueeyeh Central part 1044 436602 3148052 3 2 1
Bardsir Lalehzar 2800 481843 3266686 4 3 1
Negar 2090 480752 3302559 3 3 -
Central part 2042 459122 3311509 2 1 1
Kerman Mahan 1854 524742 3327108 3 1 2
Shahdad 429 568791 3365494 3 1 2
Rayen 2161 542947 3274724 4 2 2
Jopar 1887 510333 3324762 5 4 1
Central part 1757 508230 3351251 11 7 4
Total 217 126 91

uses of 292 plant species in this region for the first time.
Information about these recorded medicinal plants is
summarized in Table 3 in terms of local names, voucher
specimens, part(s) used, healing practices, drug prepar-
ation, ICPC classification, and use report (%).

Asteraceae, Apiaceae, and Lamiaceae with 43, 38,
and 37 species were the dominant medicinally utilized
plant families, respectively (Fig. 2). In the south of
this province, Sadat-Hosseini et al. reported that
Apiaceae, Asteraceae, and Lamiaceae are the domin-
ant medicinal plant families [10]. Moreover, in several
ethnobotanical studies in the neighboring provinces
(in Sistan and Baluchesta [23], and in Isfahan [24])
and countries (like Turkey [25, 26], and Georgia
[27]), similar results were reported on the dominance
of two or three of these plant families. From the
phytochemical point of view, the dominance of Apia-
ceae, Asteraceae, and Lamiaceae families might be
due to phytochemical composition, which are clues to
high content of essential oils and phenolic constitu-
ents responsible for antimicrobial and antioxidant
properties [28, 29].

Nepeta, Prunus, Ferula, Plantago, Ephedra, Euphorbia,
Artemisia, Salvia, Artemisia, and Astragalus were the
dominant medicinally used plant genera. Moreover, the
findings of Saber et al. revealed that Salvia, Nepeta, Ar-
temisia, Astragalus, Ferula, Plantago, Ephedra, Amygda-
lus, and Crataegus are the most frequently and popularly

used medicinal plant genera in this district [8]. In gen-
eral, the therapeutic significance of some plant families
in a specific district may be related to the common dis-
tribution of their species [30].

There were some species like Tecomella undulata that
were classified under vulnerable and endangered cat-
egory of the IUCN list due to low reproduction and
overexploitation [31, 32] while Pergularia tomentosa is a
rare and endangered plant species which grows in the
south of Kerman. Our previous research revealed that a
low percentage of Kerman rangelands is vegetated with
this plant and inhabitants uprooted it to meet their
pharmacological needs [33].

The finding showed that the majority of the medicinal
plant species (95%) belong to the wild habitat and the
rest to cultivated areas. Other reports in this district [16,
27] confirm our results. In this case, informants of this
region believed that wild plants are more medicinally ef-
fective than cultivated ones. Moreover, similar results
were reported by Hu et al. in China [2].

With respect to healthcare policies, despite the relative
adequate health services in this study area, local people
and herbalists preferred herbal medicine due to the syn-
thetic drugs side effects compared to herbal medicine.
Furthermore, the general health policies that have been
approved by the fifth development plan, as well as the
national document on medicinal plants and traditional
medicine, which emphasizes the organization and
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development of natural and traditional products, could
play an important role in shaping people’s inclination to-
wards traditional medicine [34]. Moreover, the medicinal
plants’ availability, low cost, positive experiences, and re-
liable Iranian references like Avicenna could be the
other reasons to form positive attitudes. Kerman prov-
ince is a pivotal state in the ancient Iran (Persia) and it
is estimated that the human civilization emerged from
Jiroft in the south of this province [11]. Therefore, with
a rich history, it has developed a sound traditional health
care system.

Plant parts used

To prepare crude drugs (Fig. 3) from 15 plant parts, the
most common plant parts used were leaf, flower, fruit,
and seeds with 26.03, 15.36, 13.85, and 12.73 percent-
ages, respectively. According to many reports, the leaf is
the most common medicinal plant part used in the eth-
nopharmacological applications [35, 36]. Field discussion

and other similar reports [30] indicated that availability,
abundance, efficiency of use, and attention to the con-
servation points are the main reasons for the maximum
usage of the leaves by local healers. In fact, local infor-
mants believed that different parts of the medicinal
plants could have different therapeutic effects. In other
words, plant organs have received varying degrees of at-
tention based on traditional herbal medicine experiences
of the ethnic communities. For instance, the root of Ber-
beris integerrima is decocted and taken orally to treat
diabetes while its leaf is used to treat hypertension. In
addition, latex of Calotropis procera was used to cure ec-
zema but its leaf is taken in the form of poultice to treat
bruise and diabetes.

Preparation and application modes

The medicinal herbs were prepared in 14 forms includ-
ing decoction, poultice, infusion, aromatic water, pow-
der, vegetable, maceration, syrup, mask, fume, brush,
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and shampoo by local communities. The most common
form of the crude drug was decoction (52.99%), followed
by poultice (18.32%) and infusion (7.56%) (Fig. 4). The
local informants of Kerman province believed that by
decocting the medicinal plants parts, their extract be-
comes more concentrated and obtains better taste and
stronger efficacy. Based on various reports [9, 16, 37—
40], decoction is the most common method to prepare
herbal medicine.

The medicinal drugs administrated in six categories
included oral, topical, dressing, eye drop, inhale, and
bath. Analyzing the ethnobotanical data showed that the
most common administration route was oral, followed
by topical (Fig. 5). Other ethnobotanical studies in Iran
and other countries revealed that ethnic communities
mostly prefer these two methods of preparation [5, 10,
41]. But some plant species such as Lawsonia inermis,
Juniperus excels, Rhazya stricta, and Pistacia atlantica
are utilized in both topical and oral administration
routes. For example, bath with the aqueous extract of
Lawsonia inermis leaves is known as an effective method
for the treatment of jaundice. The poultice of this plant
is used to cure skin disorders like eczema and wound
scar while its root is decocted and used orally as a diur-
etic and for the treatment of bronchitis.

Informant consensus factors (ICF)

The ICF values for different ailment categories treated
by the local informants in this survey ranged from 0.25
to 0.92 (Table 4). Endocrine (diabetes), dermatology,
gastrointestinal, and respiratory with 0.92, 0.91, 0.90,
and 0.89 ICF, respectively, were ranked as the most
popular ailment categories for medicinal plants in this
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Diabetes disorder scored the highest ICF (0.92). This
unexpected result is due to the high use report of few
medicinal plants for treating diabetes mellitus such as
Citrullus colocynthis, Berberis integerrima, and Teco-
mella undulata with 91, 61, and 41 use reports, respect-
ively. In this case, C. colocynthis, a reputed medicinal
plant in Kerman province, is well known due to its anti-
diabetic properties [42]. Moreover, in this case, the locals
extremely used the root of Berberis integerrima and stem
bark of T. undulata in treating diabetes mellitus. Field
surveys and discussion with herbalists revealed that
stress caused by poor economic conditions and job pres-
sures can be one of the reasons for the high prevalence
of diabetes in this region, but it needs more
investigation.

Second ICF was found in dermatological ailment cat-
egory with 1563 use reports. These findings are due to
high use reports for plant species such as Calotropis pro-
cera, Pergularia tomentosa, Rhazya srticta, and Teco-
mella undulata in the treatment of eczema, wound
healing, and other skin disorders. High ICF of dermato-
logical disorders in this region might be due to high and
long-term sunlight exposure, which caused skin disor-
ders [10]. In addition, based on the field surveys, some
environmental problems such as dust and wind associ-
ated with the particles of sands especially in the cities of
Shahdad, Roodbar, Bam, Baravat, Qale Ganj, and Fahraj
can be considered critical risk factors. Heidari et al. re-
ported that the main reason for the skin diseases in the
desert areas of the Kerman province like city of Bam is
the dusty winds [43].

The third highest ICF (0.90) was found in gastrointes-
tinal ailment category for 243 medicinal plant species.
Species like Artemisa spp. Glycyrrhiza glabra and Ne-

region. peta cataria were typical medicinal herbs for
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gastrointestinal disorders. Such findings indicated the
rich and high level of informant consensus on the variety
of medicinal herbs used to treat gastrointestinal ail-
ments, and confirmed the prevalence of gastrointestinal
ailments among people who lived in a specific region
[30]. Moreover, ITM (e.g., Canon) has attracted consid-
erable attention for the treatment of gastrointestinal dis-
orders [44, 45]. Several studies in Iran and other
countries reported that the species Nepeta cataria [46,
47], Glycyrrhiza glabra [48, 49], and Artemisa spp. [50,
51] were traditionally used to treat gastrointestinal
diseases.

The 4th disease category with ICF value of 0.89 was
respiratory disorders. Zataria multiflora, Thymus
fedtschenkoi, and Cionura erecta were major plant spe-
cies for cough with 104, 102, and 87 use reports, re-
spectively. The large number of use reports for
respiratory disorder category might be attributed to un-
desirable working conditions of local populations, like
agriculture and husbandry in the dry and dusty regions
without quick access to the health care systems. In con-
firmation of the present findings, Khanjani et al. studied
the relationship between air pollution and respiratory
diseases in Kerman from 2006 to 2010 and reported that
sandstorms and the dust content increase of the atmos-
phere exacerbate respiratory diseases in this region [52].

Use report

Medicinal plants of the families Lamiaceae (such as Ne-
peta cataria and Zataria multiflora), Asteraceae (like
Artemisia persica and Launaea acanthodes), and Apia-
ceae (such as Bunium persicum) had the largest number
of use report in this area. Bibak and Moghbeli, and
Sadat-Hosseini et al. studied the medicinal plants of the
Jiroft and Kanyj in the south of Kerman and, similar to
the findings of the current study, confirmed the

importance of traditional medication of these three fam-
ilies [10, 16]. In addition, plant species of the Apocyna-
ceae family (like Cionura erecta, Rhazya stricta, and
Calotropis procera) were ranked with a high use report.
In this case, Cionura erecta is a well-known medicinal
plant in the southern regions of Kerman for the treat-
ment of sore throat and cough with no official records.

Cultural importance and relative frequency of citation
index

The highest CI was found for Nepeta cataria, Zataria
multiflora, Teucrium polium, Rydingia persica, and Thy-
mus fedtschenkoi. The second highest CI was found for
Dracocephalum polychaetum and Pistacia atlantica.
These findings revealed that the first CI of the medicinal
plants in Kerman province belonged to the Lamiaceae
family. Additionally, Pistacia atlantica was ranked as an
important medicinal plant with high CI index in this re-
gion. High CI values show that these medicinal plants
are either highly utilized, or their uses are rising in trad-
itional herbal medicine in a specific region [53].

However, for the RFC index, Lawsonia inermis, Arte-
misia persica, Zataria multiflora, and Nepeta cataria
were classified as the first rank. In other words, the men-
tioned medicinal plants were referred by most of the in-
formants. RFC value specifies the usefulness of
medicinal plant species [5]. Table 5 shows the ranking
based on each index (CI and RFC) for 20 dominant me-
dicinal plant species with the highest CI and RFC
indices.

Based on the independent samples t-test, women had
more knowledge about the medicinal plants (¢t = 1.87, p
= 0.04). Based on the field surveys, women in Kerman
province are the preparers of the plant species for the
medicinal applications, and it can be concluded that
women had more practical experience in traditional
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Table 4 Informant consensus agreement for ailment categories in the Kerman province

ICPC categories Recorded ailments Nt* Nur** ICF value***
General and Unspecified Health and body tonic (88), Fever (279), Disinfectant (116), 136 1052 087
(OTH-A) Detoxification (51), Sore throat (142), Allergy (13), Back pain
(6), Undefined illness (59), No diseases (344)
Digestive (GAS-D) Constipation (146), Toothache (127), Gastritis (395), Intestinal 243 2609 090
worm (69), Diarrhea (492), Jaundice (191), Nausea (54),
Stomachic (781), Tooth germ (2), Liver ailment (115),
Carminative (229), Vomiting (16), Digestive (32)
Ophthalmological (EYE-F) Eye Sight enhancement (5), Pterygium (2), Eye diseases (8) 6 15 0.64
Ear (Ear-H) Earache (9), Ear diseases (5) 5 14 0.69
Cardiovascular (CAR-K) Blood pressure (105), Hemorrhoids (13), Heart tonic (13), 37 252 0.85
Cardiovascular disease (6), Blood purifier (115)
Blood, Blood Forming Anemia (42), Blood coagulation (14), Blood fat (31) 87 16 0.82
Organs and Immune
Mechanism (Blood-B)
Musculoskeletal (SKE-L) Bone and Joint pains (215), Anti-inflammation (74), Muscular 60 364 0.83
cramps (2), Rheumatism (58), Arthritis (9), Waist pain (6)
Neurological (NER-N) Dizziness (9), Nervous problems (115), Migraine (7), 112 852 0.86
Antispasmodic (93), Pain relief (161), Relaxing (246),
Sleeplessness (33) Alzheimer (5), Memory Improvement (18),
Depression (5), Headache (40), Leaving addiction (100),
Anticonvulsant (7)
Psychological (Psy-P) Anorexia (10) 4 10 0.66
Respiratory (RES-R) Cough (445), Asthma (37), Respiratory diseases (112), 121 1128 089
Colds (454), Bronchitis (48), Itchy throat (8), Acute
pulmonary embolism (18), Influenza (6)
Skin (DER-S) Bites (32), Bruise (138), Burn (144), Wound (317), 132 1563 091
Eczema (368), Skin ailments (105), Skin rash (50),
Beauty of skin and hair (13), Acne (22), Scar (61),
Blister (5), Skin patches (2), Skin bur, (22)
Hair tonic (208), Dandruff (29), Hair leprosy (36),
Warts (11)
Endocrine/ Metabolic and Nutritional (MET-T) Diabetes (310) 25 310 0.92
Urological (URO-U) Urinary problems (75), Kidney stone (77), Kidney diseases (14) 32 191 0.83
Pregnancy, Childbearing, Male infertility (11), Lactiferous (13) 6 24 0.78
Family Planning (PRE-W)
Female Genital (GYN-X) Menstrual irregular (79), Women infection (31), Ovarian augmentation (3) 113 16 0.86
Cancer (CAN-Q) Tumorous cancer (9), Blood cancer (1) 7 9 0.25

Nt= number of plant species used in each ailment category; NUR= number of mentions in each used category; ICF= Informant Consensus actor.

medicine in this region. The findings of Sadat-Hosseini
et al. in the southern part of this region also confirmed
our results [10].

The results of ANOVA showed that there were signifi-
cant differences between the three age groups (F = 3.17,
p = 0.02), and different levels of education (F = 2.56, p =
0.03). Also, based on Duncan’s test, the two older age
groups (older than 45 years old) with low level of educa-
tion had more traditional knowledge about the medi-
cinal plants. Based on these results and other reports
like that of Hu et al., despite the importance of the tra-
ditional medicine for the older inhabitants, the younger
generation does not show interest, which means that
the ethnobotanical knowledge does not further flourish

[2].

Finally, based on the results of ANOVA and Duncan’s
tests, occupation of the informants had a significant ef-
fect on their traditional medicinal knowledge (F = 4.19,
p = 0.01), and genuine information belonged to the
herbal healers, nomadic people, and villagers, respect-
ively. Field surveys revealed that herbal healers, due to
their job requirement, record and learn the relevant
knowledge of the other ethnic groups like nomadic and
villagers and usually have more comprehensive trad-
itional knowledge.

Ethnopharmacological knowledge of tribes and different
area

In the hot and dry regions of Kerman province like Kah-
nuj, Roodbar, Anbarabad, Qale Ganj, Manojan, Faryab,
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Table 5 Comparison of dominant plants by using indices and species ranking based on each index (RFC and Cl)

Family Scientific name RFC Cl RFC ranking Cl ranking
Cucurbitaceae Citrullus colocynthis (L) Schrad. 042 0.55 4 4
Asteraceae Launaea acanthodes (Boiss.) Kuntze 0.37 0.58 4 4
Fabaceae Glycyrrhiza glabra L. 0.56 0.64 3 4
Cupressaceae Juniperus excelsa M.Bieb. 041 0.66 4 4
Apocynaceae Calotropis procera (Aiton) Dryand. 063 0.70 2 4
Lamiaceae Mentha longifolia (L) L. 0.49 0.74 3 3
Lythraceae Lawsonia inermis L. 0.77 0.76 1 3
Apocynaceae Cionura erecta (L) Griseb. 0.31 0.77 4 3
Apocynaceae Rhazya stricta Decne. 063 0.80 2 3
Asteraceae Artemisia persica Boiss. 0.79 0.82 1 3
Berberidaceae Berberis integerrima Bunge 0.66 084 2 3
Apiaceae Bunium persicum (Boiss.) B.Fedtsch. 0.73 0.85 2 3
Bignoniaceae Tecomella undulata (Sm.) Seem. 0.51 0.89 3 3
Anacardiaceae Pistacia atlantica Desf. 0.75 0.96 2 2
Lamiaceae Dracocephalum polychaetum Bornm. 0.64 1.00 2 2
Lamiaceae Thymus fedtschenkoi Ronneger. 0.86 1 1 1
Lamiaceae Rydingia persica (Burmf.) Scheen &V.A Albort 067 1.17 2 1
Lamiaceae Teucrium polium L. 0.72 1.20 2 1
Lamiaceae Zataria multiflora Boiss. 087 1.29 1 1
Lamiaceae Nepeta cataria L. 0.89 1.51 1 1

Bam, Fahraj, Narmashir, Rigan, and plain part of Jiroft,
most inhabitants are from Baluch tribe and the natives
of Jiroft and Kahnooj. Based on the results, medicinal
plants such as Berberis integerrima, R. persica, Calotropis
procera, and R. stricta are widely used to treat dermato-
logical diseases. The rate of drug abuse in these regions
is more than in mountainous areas because these cities
are in the neighborhood of Afghanistan and the avail-
ability of drugs is thus higher. Hence, medicinal plants
such as the plant from the genus Achillea (A. wilhelmsii,
A. eriophora, A. santolinoides), Berberis integerrima, and
R. persica are used individually or in combination by the
locals for stopping drug abuse.

Tribal communities and folk people, who live in the
mountainous areas such as Hezar, Sirch, and Jebal barez,
mainly use the herbal medicine for the treatment of
gastrointestinal disorders. Based on the field surveys and
discussion with the herbal healers, the main food of the
nomadic people is milk and its derivatives especially
curd and buttermilk, and they do not have a diverse diet.
There is a significant relationship between the consump-
tion of low-diversity diets and the risk of non-
communicable diseases [54, 55].

New traditional medicinal uses
According to the in-depth comparison of the current
ethnobotanical findings with previous national reports, a

large volume of unrecorded traditional medicine know-
ledge was gathered. A major implication of the current
study is identification of traditional medicinal use of 292
plants in the Kerman province and 201 plants species in
the Persian ethnobotany for the first time. This unre-
corded knowledge is summarized based on the plant
families as follows:

Amaranthaceae (Amaranthus retroflexus for the treat-
ment of jaundice; Anabasis aphylla and Seidlitzia ros-
marinus as traditional washing powders), Apiaceae
(Eryngium billardieri and Eryngium bungei in pain relief,
Prangos ferulacea as parasite repellents); Apocynaceae
(Cionura erecta for sore throat and cough, Rhazya
stricta for joint pains and body ache, Calotropis procera
in the healing of skin disorders like eczema); Asteraceae
(Launaea acanthodes as intestinal parasite repellents,
Artemisia spp. for the treatment of gastric infection and
stomachache, Calendula officinalis for the treatment of
pterygium); Boraginaceae (Cordia myxa for common
cold, sore throat and kidney stone); Ephedraceae (Eph-
edra distachya and Ephedra foliata for peptic ulcer and
as materials in traditional tannery), Euphorbiaceae (Eu-
phorbia serpens for eczema); Fabaceae (Astracantha
lateritia for hair tonic and eczema, Prosopis cineraria for
eczema and in traditional tannery, Prosopis farcta in pre-
venting nose bleeding) Lamiaceae (Dracocephalum poly-
chaetum as potent and multipurpose medicinal plant);
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Plantaginaceae (Plantago amplexicaulis, Plantago gentia-
noides and Plantago indica for constipation and jaun-
dice); Polygonaceae (Pteropyrum aucheri in healing of
infectious wounds); Ranunculaceae (Clematis ispahanica
in healing of eczema and psoriasis); Rosaceae (Rosa
moschata as nerve tonic, Prunus scoparia in cancer pre-
vention); Rubiaceae (Plocama aucheri in reducing
rheumatic pain and blood sugar); Rutaceae (Citrus limon
and Citrus aurantium for the treatment of eye diseases
and making the traditional kohl); Salvadoraceae (Salva-
dora oleoides as parasite repellent). Tamaricaceae
(Tamarix aphylla and Tamarix kotschyi in healing of ec-
zema and skin disease); Thymelaeaceae (Daphne oleoides
in traditional dyeing); Violaceae (Viola odorata for
chronic cough and as expectorant); and Zygophyllaceae
(Zygophyllum eurypterum and Zygophyllum fabago as
lactiferous and vermicide). These findings highlight the
importance of the documentation of such valuable
ethnobotanical information. Also, some of these medi-
cinal plants can be targeted for pharmacological and bio-
active studies with the aim of identifying phytochemical
content and therapeutic applications.

Conclusion

Our extensive study in Kerman as the vastest province
in Iran with 23 cities, 171,993 square kilometers area,
and 89 tribal communities revealed rich traditional me-
dicinal knowledge of its local populations. Traditionally,
they used 402 medicinal plant species in 73 families to
meet their pharmacological needs. Besides the common
oral and topical utilization of the crude herbal drugs,
dressing and bath with the medicinal plants are the ex-
ceptional mode of application in Kerman province. The
highest ICF values belonged to diabetes, digestive, skin,
and respiratory disorders, respectively.

Our findings suggested that Asteraceae and Apiaceae
plants were dominantly used for the treatment of gastro-
intestinal disorders, Lamiaceae plants for respiratory and
gastrointestinal ailments, and Apocynaceae plants for
dermatological problems.

For several medicinal plants with high use reports such
as Cionura erecta, Tecomella undulata, and Launaea
acanthodes, scanty pharmacological and phytochemical
data has been reported. On the other hand, the top list
included Rhazya stricta: wound healing; Calotropis pro-
cera: eczema; Berberis integerrima: diabetes and addic-
tion cessation; Dracocephalum polychaetum:
stomachache, diarrhea, detoxification and strengthening
body; Rydingia persica: leaving addiction; Launaea
acanthodes: parasite repellent; Cionura erecta: expector-
ant; and Tecomella undulate: skin ailments, eczema, and
diabetes. These results highlight the need for further
bioactive and phytochemical studies on the mentioned
medicinal plants. Finally, some frequently used medicinal

(2021) 17:31

Page 34 of 35

plants like Cionura erecta, Dracocephalum polychaetum,
and Tecomella undulate are endangered and restricted
in small parts of their habitats. Therefore, urgent conser-
vation measures are needed.

Abbreviation
[TM: Iranian traditional medicine
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