Lietal Journal of Ethnobiology
Journal of Ethnobiology and Ethnomedicine (2024) 20:22

https://doi.org/10.1186/s13002-024-00656-1 and Ethnomedicine

. . ®
Ethnobotanical study of medicinal plants R

used by the Yi people in Mile, Yunnan, China

Hongrui Li', Caiwen Huang', Yanhong Li%, Pujing Wang?, Jingxian Sun?, Zizhen Bi?, Shisheng Xia?, Yong Xiong?",
Xishan Bai’ and Xiangzhong Huang?”

Abstract

Background The Yi people are a sociolinguistic group living in Mile City, which is their typical settlement in south-
eastern Yunnan, China. Over the long history of using medicinal plants, the Yi people have accumulated and devel-
oped a wealth of traditional medicinal knowledge, which has played a vital role in their health care. However,

only a few studies have been performed to systematically document the medicinal plants commonly used by the Yi
people. This study provides fundamental data for the development and application of ethnomedicine as well as sup-
ports the conservation of the traditional medical knowledge of the Yi people.

Methods This study was conducted from May 2020 to August 2022 and involved five townships in Mile. Information
regarding medicinal plants was obtained through semistructured interviews, key informant interviews, and participa-
tory observation. The collected voucher specimens were identified using the botanical taxonomy method and depos-
ited in the herbarium. Ethnobotanical data were analyzed using informant consensus factor, relative frequency of cita-
tion, and fidelity level.

Results In total, 114 informants distributed in five townships of Mile were interviewed. The Yi people used 267
medicinal plant species belonging to 232 genera and 104 families to treat various diseases. Asteraceae, Lamiaceae,
and Fabaceae were the most commonly used plant families by the Yi people. In addition, herbs were most commonly
used by the Yi people. Whole plants and roots were the preferred medicinal parts. Decoctions were the most com-
mon method of herbal medicine preparation. There are 49 different recorded diseases treated by Yi medicinal plants,
and among them, respiratory diseases, rheumatism, traumatic injury, fractures, and digestive system diseases have
the largest number of species used. A quantitative analysis demonstrated that plants such as Zingiber officinale,
Lycopodium japonicum, Aconitum carmichaelii, Panax notoginseng, Cyathula officinalis, and Leonurus japonicus played
crucial roles in disease prevention and treatment.

Conclusion Traditional knowledge of medicinal plants is closely associated with the social culture of the local Yi
people. The medicinal plants used for health care in the study area were diverse. Local healers were skilled at using
medicinal plants to treat various diseases. Their treatment methods were convenient and unique, exhibiting dis-
tinctive regional characteristics. However, the inheritance of their traditional medicinal knowledge and protection
of wild medicinal plant resources are facing serious challenges, including the decreasing number of local healers,
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aging of healers, lack of successors, and excessive harvesting of medicinal plant resources. This ethnobotanical
survey provides a useful reference for the sustainable utilization and protection of medicinal plant resources in Mile
and the inheritance of traditional medicinal knowledge of the Yi people.

Keywords Yi people, Ethnobotany, Traditional medicine, Traditional knowledge, Mile City

Background
Since ancient times, medicinal plants have been widely
used in healthcare systems to treat various diseases [1].
The World Health Organization Traditional Medicine
Strategy 2014—2023 indicated that traditional remedies,
practitioners, and herbs provide health care for millions
of people [2]. It is estimated that approximately 80% of
the global population still depends on traditional medi-
cine for primary health care [3], especially those living in
remote mountainous areas. Various forms of traditional
medicine are practiced throughout the world, such as
Indian medicine, Arabic medicine, and Chinese medi-
cine. A strong connection exists between traditional
Chinese medicine and Arabic and Indian medicine, all
of which play an integral role in spreading the human
medicinal civilization [4]. In China, ethnic traditional
medicine is an inseparable part of traditional Chinese
medicine. As a multiethnic country, there are 55 ethnic
minorities in China, each with their own unique tradi-
tional medicine [5]. For instance, the Shui people are
experienced in treating bone fractures, traumatic inju-
ries, and snake bites, which are their occupational haz-
ards [6], and the Yao people have accumulated rich
experience in treating skin diseases and rheumatism
using medicinal baths [7]. These ethnomedicine systems
have developed from a wide range of healthcare systems,
experiences, and beliefs, possessing distinct ethnic and
regional medical characteristics [8]. Therefore, the Chi-
nese government has introduced several policies for the
development and protection of traditional medicine. For
instance, in 1951, the Ethnic Minorities Health Work Plan
of China recommended that native doctors who cure dis-
eases using traditional medicinal plants should be united
and supported. During the 1960s and 1970s, the Chinese
government established a primary healthcare system,
known as “barefoot doctors,” to provide health care to
rural residents who have limited access to medical ser-
vices [9]. These barefoot doctors were familiar with tra-
ditional medicinal plants and experienced in using them
to treat diseases. Between 2011 and 2020, the Chinese
government implemented the Fourth National Survey of
Chinese Materia Medica Resources to improve the man-
agement of traditional medicinal resources.

In China, the Yi people are the sixth largest ethnic
minority with a population of approximately 9.83 mil-
lion. Approximately 61% of the Yi people reside in

Yunnan Province, and their population is also distributed
throughout Guizhou, Sichuan, and Guangxi Provinces.
The Yi people speak their indigenous language, which
belongs to the Tibetan—Burman language family within
the Sino-Tibetan family. They developed their medical
knowledge system during the long struggle against dis-
ease and harsh environments, and the rise of Yi medi-
cine can be traced back to the Eastern Han Dynasty,
1800 years ago [10]. Traditional medical knowledge was
recorded and summarized with the ancient Yi script
and compiled into specialized books. To date, some
books related to Yi medicine have been published, such
as “Shuangbai Yi Medicine Book; “Qigu shu, “Materia
Medica in South Yunnan, “Ailao Materia Medica, “The
Theory and Application of Yi Medicine, and “Yi Medicine
Records” Among them, “Shuangbai Yi Medicine Book” is a
crucial Yi medicine book published in 1566, which is the
oldest publication completely recording Yi medicine. This
book collected a large amount of information concerning
medicinal plants from the local people [11]. Thousands
of medicinal plants were recorded in these books, which
were valuable references in clinics.

Mile is a county-level city with multiethnic communi-
ties located in the south of Yunnan Province, China, with
a high diversity of species and a well-covered forest. The
Han, Yi, and Dai people are the major indigenous ethnic
groups in Mile. According to the sixth census, the Yi pop-
ulation is > 165,000, amounting for approximately 30.72%
of the total population of the city, and most of them live
in mountainous regions with complex terrain and poor
transportation. Historically, most locals depended on
mountain agriculture to sustain a self-sufficient economic
system, and communication with other ethnic groups
was limited. Consequently, the native culture and cus-
toms of the Yi people were less influenced by other eth-
nic cultures, and the traditional knowledge of medicinal
plants was relatively well preserved. The local Yi people
strongly believed in animism and nature worship, which
played a significant role in maintaining a harmonious
relationship between man and nature [12]. Over time, to
adapt to the local environment, the local Yi people accu-
mulated extensive knowledge of medicinal plants, which
contributed to their survival and community flourishing.

Over the past few decades, the demand for comple-
mentary and alternative medicine and traditional medi-
cine has dramatically increased. Traditional medicinal



Li et al. Journal of Ethnobiology and Ethnomedicine (2024) 20:22

plants were not only used as regional and traditional
treatments but also registered as official medicines and
certified by the Pharmacopeia. In recent years, several
products based on Yi medicines have been exploited and
reported to provide positive social and financial ben-
efits. For instance, Yunnan Baiyao, the Capsule of Paid-
uyangyan, the Injection of Yunnan Dengzhanhua, and the
Capsule of Yixinkang were developed based on ancient
Yi medicine culture and folk medicines [13]. Neverthe-
less, the increased demand for medicinal plants has
resulted in the overexploitation of some medicinal plant
resources. Therefore, it is necessary to protect the biodi-
versity and use resources sustainably. Meanwhile, the tra-
ditional knowledge and culture related to medicinal plant
resources should also be protected and inherited.
Although several ethnobotanical investigations have
been conducted, ethnobotanical investigation of Yi
medicinal plants is still at an early stage. Currently, some
traditional knowledge held by the Yi people in Mile has
not been scientifically documented and is at risk of dis-
appearing. Therefore, it is extremely urgent to preserve
the traditional knowledge regarding herbal medicines
in Mile. Accordingly, this ethnobotanical survey was
conducted with the following purposes: (1) to docu-
ment commonly used medicinal plants and associated
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traditional knowledge, (2) to analyze the characteristics
and utilization of medicinal plants, and (3) to provide
useful information for promoting the development and
application of ethnomedicine as well as for supporting
the conservation of Yi traditional medical knowledge.

Methods

Study area

Mile (103° 04'-103° 49" E and 23° 50'-24° 39" N) is a
county-level city located in the southeast Yunnan Prov-
ince, China (Fig. 1). It is known as the north gate of
Honghe Hani and Yi Autonomous Prefecture, with Kun-
ming to the north, Kaiyuan to the south, Wenshan to the
east, and Yuxi to the west. Mile is composed of 12 town-
ships and covers an area of approximately 4004 km?
with an east—west distance of approximately 78 km and a
north—south span of approximately 50 km [14]. The low-
est point is at an altitude of approximately 862 m, and the
highest point is at an altitude of approximately 2315 m.
Mile is located on the Yunnan—Guizhou Plateau, a typical
karst landform area, where limestone is widely distrib-
uted. The climate of this area is dominated by a subtropi-
cal monsoon climate, with a mean annual temperature
of 18.8 °C and a mean annual rainfall of 835.4 mm. The

Fig. 1 Sketch map of the study area
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unique climate and geological environment of this area
provide suitable habitats for various flora and fauna.

TheYi people

Most of the Yi communities in Mile are distributed in
mountainous areas. They are primarily engaged in moun-
tain agriculture, including the cultivation of tobacco,
walnuts, corn, wheat, beans, fruits, medicinal herbs,
and vegetables. Traditional houses of the Yi people are
Tuzhangfang, which is an earthenly built wooden-struc-
tured house with two stories. The kitchen, living room,
and cattle barn were arranged on the first floor, and the
bedrooms and storage were arranged on the second floor.
However, with the development of the social economy
in recent decades, the Yi people’s houses have been con-
verted into modern cement buildings. The local Yi peo-
ple often cultivate landscape plants and commonly used
medicinal plants around their homes.

The Yi language is widely spoken in Yi communi-
ties. However, almost all Yi people in the study area are
aware of both Yi and Chinese languages because they
often communicate with both the Yi and Han people
during their daily lives. With the continuous improve-
ment of transportation facilities, travel for people living
in mountainous areas is becoming increasingly conveni-
ent. Therefore, the Yi people interact with other cultures
more frequently and widely than ever before. Meanwhile,
the local Yi people have learned valuable information
concerning medicinal plants through interaction and
trading herbs with others.

The Yi people in the study area strongly believed in
animism and nature worship. They worshiped various
natural objects, including water, fire, trees, and tigers,
which are closely related to their daily lives. To date, a
variety of worship customs have been passed down in
the study area, such as “Dragon sacrifice,” “Torch festival,
“Mizhi festival, and “Tiger sacrifice;” all of which play an

2021
2020 November
May to August Xlean
Xiyi, Xier Xinshao

2021
June

Xisan
Fig. 2 Field surveys performed from May 2020 to August 2022
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essential role in traditional Yi folk culture [15]. Nature
worship has important social and cultural significance,
which can promote the development of farming civiliza-
tion, ecological consciousness, art, and culture in the Yi
area. Bimoism is the indigenous religion of the Yi people.
In Yi culture, Bimo is a priest who performs religious rit-
uals and treats diseases in Yi communities. As an inheri-
tor of Yi culture, Bimo is a master of the Yi language,
philosophy, history, astronomy, folklore, ethics, art, med-
icine, agriculture, and so on. The Bimo Sutras composed
by Bimo have recorded rich traditional Yi medicinal
knowledge, which is an important reference for investi-
gating Yi medicine.

Data collection

Six field surveys were conducted from May 2020 to
August 2022 to collect ethnobotanical data in five town-
ships (Xier, Xiyi, Xisan, Xinshao, and Dongshan) (Fig. 2).
Traditional ethnobotanical knowledge was collected
from 114 informants (74 men and 40 women) through
semistructured interviews, key informant interviews,
and participatory observations (Fig. 3). In the study area,
most individuals are familiar with herbal medicine to
some extent. However, only a few people are recognized
as experienced healers. Snowball sampling was used to
select the key informants based on the recommendations
of local people. A total of 46 key informants (25 men and
21 women) were selected, who were healers and vendors
with relatively extensive medical experience. All inform-
ants were local residents and aged between 27 and 86
years. Two coauthors (Zizhen Bi and Shisheng Xia) of
this article are local Yi healers whose native language is
Yi. Therefore, communication with the local people was
very smooth during the field investigation. This study was
conducted according to the International Society of Eth-
nobiology Code of Ethics [16] and the American Anthro-
pological Association Code of Ethics [17]. Consent was

2022
April
Dongshan

2022 2022
January August
Xinshao Dongshan
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Fig.3 AYivillage and the surrounding farming fields; B-D Collecting information from herb trading markets (B Mile market; C and D Huakou
market in Xisan township); E Local Yi healer; F A male Yi folk doctor is preparing medicine at home. (The photos were taken by the author H.L.

and PW,, Photos A-E were taken in June 2021, and Photo F was taken in January 2022.)
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obtained from the informants before field investigations.
Specimens were collected from the field of investigation
with the assistance of local guides, and voucher speci-
mens were identified by comparison with the Flora of
China, Flora of Yunnan, and botanical websites (http://
www.iplant.cn/, https://www.worldfloraonline.org/). The
obtained information was cross-checked with that of
other informants.

Data analysis

Statistical analysis was conducted using Microsoft Office
Excel. Informant consensus factor (ICF) was used to
analyze the variation in medicinal plant species used
by different healers to treat a particular disease cate-
gory [18]. It was calculated using the following formula:
ICF=(Nur —Nt)/(Nur—1), where Nur is the total num-
ber of plant species used by all informants to treat a par-
ticular disease category, and Nt is the number of plant
species commonly used by all informants to treat this
disease category [19].

Relative frequency of citation (RFC) was used to eval-
uate the importance of plants used by local healers to
treat various diseases [20]; it was calculated as follows:
RFC=FC/N, where FC is the number of prescriptions
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mentioning the use of a plant species, and N is the total
number of prescriptions in the survey.

Fidelity level (FL) was used to evaluate the significance
of a species for a given purpose [21]; it was calculated
using the following formula: FL (%) = (Ip/Iu) X 100, where
Ip is the number of informants who suggested the use of
a species for the same major purpose, and Iu is the total
number of informants who mentioned the use of the spe-
cies for any purpose [22].

Results and discussion

Demographics of the informants

Details of the informants were obtained through face-
to-face interviews. Table 1 shows the demographic
information of the informants. The 114 informants were
distributed in the following five townships: Xiyi (17),
Xier (13), Xisan (38), Xinshao (21), and Dongshan (25).
The majority of informants were local farmers (44.74%),
followed by healers (35.09%) and vendors (20.18%), with
the latter two being familiar with herbal medicines. There
were fewer female informants than male informants, with
40 (35.09%) being women and 74 (64.91%) being men;
this could have been possibly due to the conservative
succession manner of traditional medicinal knowledge
in the Yi community. The local Yi healers prefer teaching

Table 1 Detailed demographic information about the informants in the study area

Factors Categories Number of people Proportion (%)
Township Xiyi 17 1491
Xier 13 1140
Xisan 38 3333
Xinshao 21 1842
Dongshan 25 2193
Vocation Healer 40 35.09
Vendor 23 20.18
Farmer 51 44.74
Gender Male 74 64.91
Female 40 35.09
Age Less than 30 2 1.75
30-40 6 526
41-50 16 14.04
51-60 33 2895
61-70 42 36.84
More than 70 15 13.16
Education None 31 27.19
Primary 53 46.49
Secondary 26 22.81
Tertiary 4 3.51
Ways to acquire medical knowledge Learned by self 40 35.09
Learned from parents 59 51.75
Learned from teacher or master 15 13.16
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traditional medicine to male members rather than female
members. This mode of transmission is very different
from that of the Yi people in the Xiaoliangshan region. It
was reported that the traditional Yi medicine had often
been passed down and used as an important source of
healing for families and tribes in Xiaoliangshan, and all
members of a family and tribe can learn medical knowl-
edge without the limitation of gender [23]. The traditional
division of labor in the study area could be another pos-
sible explanation for this result. In the study area, women
were primarily responsible for domestic duties and farm-
ing, whereas men were primarily responsible for techni-
cal work. Consequently, men have more opportunities
than women to acquire traditional medicinal knowledge.

In the study area, most informants were not educated
or trained in formal institutions. Primary and second-
ary education were the predominant educational levels
(Table 1). Regarding medicinal knowledge, most of it
was inherited from family members (51.75%), learned
by self-study (35.09%), or taught by masters and teachers
(13.16%). In this study, the oldest male healer from Zheyi
village in Xisan township was 86 years old and had been
practicing healing for approximately 60 years. The young-
est healer, a pharmacy undergraduate, was 27 years old
and had been practicing treatment for 2 years. As shown
in Table 1, among all the informants who were familiar
with medicinal plants, the majority were aged 41-70
years (n=91, 79.82%), whereas 15 informants were
aged>70 years, and only 8 informants were aged<41
years, which is similar to that in other regions [24, 25].
Traditional medicinal knowledge was primarily held by
the local older generations who had more trust in tradi-
tional medicine practice than the younger generations.
Therefore, the preservation, inheritance, popularization,
and application of traditional Yi medicine were facing a
significant threat because it would be lost with the death
of the older generations.

Among the local healers interviewed in this study, only
four healers had their sons as successors, whereas the
remaining 36 healers were still without successors. This
could be attributed to the following two major factors:
(1) several young people are unwilling to learn traditional
Yi medicinal knowledge because they believe that it is
outdated, boring, and useless, whereas traditional Chi-
nese medicine and Western medicine are more widely
accepted [26] and (2) learning Yi traditional medicine
requires considerable effort and a large amount of time
and yields only a meager income; hence, young people
prefer working in other fields for higher incomes.

To enable a more diverse demographic of the Yi peo-
ple in traditional medicinal knowledge and promote the
inheritance and development of Yi medicine, the local
government could organize a series of training sessions
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or encourage cooperation between the Yi community and
medical colleges and universities in Yunnan.

Diversity of medicinal plants used in the study area

This study recorded 267 medicinal plant species used by
local people for treating various diseases. These plants
were distributed in 104 families and 232 genera. Table 2
shows the information of each plant species, including
the voucher number, scientific name, family name, Chi-
nese name, vernacular name, habit, medicinal part, prep-
aration method, administration form, and therapeutic
uses. The voucher specimens were prepared and depos-
ited in the herbarium of the Key Laboratory of Chemistry
in Ethnic Medicinal Resources, State Ethnic Affairs Com-
mission & Ministry of Education, Yunnan Minzu Univer-
sity, Kunming, China.

The results of the statistical analysis of the plant fami-
lies and species are shown in Fig. 4. Among the recorded
medicinal plant species, most belonged to Asteraceae (17
species, 6.37%), Lamiaceae (14 species, 5.24%), Fabaceae
(14 species, 5.24%), and Rosaceae (10 species, 3.75%).
A previous study on the traditional market of Honghe
Prefecture in Yunnan Province also reported that Aster-
aceae and Lamiaceae were the families that contained a
significant number of medicinal plant species [27]. These
four families accounted for 3.85% of the total number of
families and 20.6% of the total number of species in the
present study. This result revealed that local healers used
a wide variety of medicinal plants from different families,
but only a few families were highlighted. The remaining
155 species belonged to 91 families (1-5 species per fam-
ily). The distribution of medicinal plant species within
various families was relatively scattered, and local healers
selected medicinal plants with a wide range to treat dis-
eases, implying that they were proficient in using a vari-
ety of medicinal plants to treat various diseases. Although
the medicinal plants used in the study area were diverse
and rich, the availability of some herbs in local areas is
becoming difficult because of overharvesting and agricul-
tural development, such as Paris polyphylla var. yunnan-
ensis, Psammosilene tunicoides, and Tinospora sagittata
var. yunnanemsis.

Nature worship of the Yi people has played a vital
role in promoting the protection of the natural envi-
ronment and enhancing the ecological consciousness
of “harmony between man and nature” For instance,
the local Yi people believe that plants growing on the
“Mi-zhi Mountain” are divine and must be protected
and respected. Locals believed that those people who
destroyed these plants would be punished by deities
in the future. To ensure the authenticity of medicinal
plants and the sustainability of resources, it is neces-
sary to advocate the ecological concept of the local Yi
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Others, 155

Fig. 4 Family of investigated medicinal plants

Woody vine ,
6.4% Brsophyte;
0.4%
Other, 7.5% Herbaceous
vine, 7.1%

Fig. 5 Life forms of medicinal plants in the study area

people. Moreover, the local government could encour-
age research on the protection and propagation of wild
species of Yi medicinal plants.

As depicted in Fig. 5, the medicinal plants observed
in this study were classified into 140 species of herb
(52.4%), 46 species of shrub (17.2%), 44 species of tree
(16.5%), 19 species of herbaceous vine (7.1%), 17 spe-
cies of woody vine (6.4%), and one species of bryophyte
(0.4%). These results are consistent with those of other
studies [28, 29]. Herbs and shrubs constituted a signifi-
cant portion of the total species, which could be related
to the local environment and human activities. From
the environmental perspective, the study area is located
within a typical karst area, so most plant life forms are
herbaceous, followed by shrubs and trees, but vines are
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relatively uncommon. As far as human activities are
concerned, herbaceous plants are easy to pick, culti-
vate, reproduce, and use. Furthermore, it was easier to
collect shrubs because a variety of them were grown in
the surrounding environment. Therefore, shrubs were
the second most frequently used medicinal plants fol-
lowing herbs. Vine species were few in the study area,
and most of them were grown in mountain forests;
therefore, the process of collecting vines required more
time and labor. Consequently, they were rarely used for
medicinal purposes. The various medicinal plants used
by local healers demonstrated that the local healers
experimented with an extensive range of plants to treat
diseases and accumulated abundant experience and
unique knowledge of Yi medicine.

Traditional uses and preparation of medicinal plants

In general, the effectiveness of medicinal plants depends
heavily on the part of the plant used as medicine. Dif-
ferent medicinal parts of the same plant may have dif-
ferent efficacy levels. For instance, the root of Panax
notoginseng is famous for its therapeutic effects, such as
blood circulation improvement, blood stasis removal,
and cardiovascular protection [30]. The flowers of Panax
notoginseng have been reported to exhibit a variety of
pharmacological activities for the treatment of hyper-
tension, pharyngitis, and other inflammatory diseases
because of the high content of saponins in it [31]. They
are also widely used for the preparation of tea. The leaves
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of Panax notoginseng can be used to treat analgesia and
inflammation. Therefore, to achieve the maximum thera-
peutic effect, it is crucial to select the appropriate medici-
nal part.

The informants described 13 categories of medici-
nal parts used to treat various diseases (Fig. 6). Among
them, whole plants (81 species, 30.3%), roots (57 spe-
cies, 21.3%), leaves (40 species, 15.0%), fruits (25 spe-
cies, 9.4%), rhizomes (12 species, 4.5%), and root tubers
(12 species, 4.5%) were the most commonly used parts
by local healers. Although barks, stems, flowers, seeds,
tubers, branches, and corms were also used, they
accounted for only minor percentages. Similar ethno-
medical practices have been reported in several other
ethnobotanical investigations [32, 33].

As illustrated in Fig. 7, traditional medicines were
prepared by the Yi people in Mile through four primary
methods, including decoction (71.5%), pounding (13.9%),
infusing (8.2%), and powdering (6.4%). Decoction is gen-
erally considered by local healers to be the most common
method of herbal medicine preparation because it can
easily and effectively extract the active ingredients from
the plant materials. Pounding is the next most commonly
used method that can maintain the active components of
fresh plants intact. Infusion with liquor is also commonly
used by the locals for herbal preparation, which possesses
the following three major advantages: (1) alcohol is an
excellent solvent for extracting active components from

Number of species

Page 25 of 35

Powdering, 6.4%
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Fig. 7 Preparation methods of herbal medicine

herbs, (2) alcohol has antiseptic and antitoxic properties,
which could delay hydrolysis and enhance the stability
of several bioactive ingredients, and (3) easy preparation
and convenient application. The Yi people believed that
alcohol promotes blood circulation, which is especially
beneficial for treating rheumatism and traumatic injuries.
Therefore, they prepared the medicinal liquor by soaking
medicinal plants in liquor for approximately 1 month in
an airtight container. Numerous medicinal plants, such
as Dipsacus asper, Alangium chinense, Toddalia asiatica,
and Aconitum vilmorinianum, are often soaked in liq-
uor by the locals for the treatment of traumatic injuries,
fractures, and rheumatism. Based on the comparison of
several studies, it is clear that the traditional Yi medicine
used by the Yi people in Mile, Xiaoliangshan[23], and

& X S & S & d >
NN P S & & $ S & & & S &
R S & < & AN B g & & ) > &
o\zQ ¥ ¥ % é&? e\'& ¥ ® 3 &S * &
O
& &
Plant parts

Fig. 6 Parts of medicinal plants used by local healers in the study area
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Chuxiong [13] areas are characterized by its use of liquor.
This result may be closely related to Yi culture, in which
liquor is adored by the Yi people and it is very important
in their lives. In daily life, it is used for ceremonies and
festivals, serviced to honored guests and friends, and
used to prepare plant medicines as a common method.

Oral administration possesses a series of advantages,
such as high patient compliance, convenient administra-
tion, and minimal preparation. Similar to other studies
[34, 35], oral administration was the most common form
of administration in the present study. External admin-
istration was also preferred because of the toxicity of
the plant and/or the disease specificity. Several external
methods were commonly used by local healers, such as
fresh herbs being directly mashed for external adminis-
tration, dry herbs being ground into powder for exter-
nal administration (Fig. 8), and herbs being decocted in
water for bathing at the appropriate temperature. Dur-
ing medicinal baths, because the effective components of
herbs can directly act on the infected or diseased region,
their liver’s first pass effect and side effects to the stom-
ach and intestine could be avoided. Moreover, herbal
liquids with appropriate temperature could promote
blood circulation, improve metabolism, and enhance the
immune system.

In the study area, local healers incorporated medici-
nal baths with fumigation and steaming therapy to
form a unique treatment known as “Sijuedu” There are
four primary steps in the drug therapy of “Sijuedu” rit-
ual. First, the therapist rubs, pats, or bathes the patient
with a herbal soup prepared using a variety of medicinal
plants, such as Dipsacus asper, Aconitum racemulosum,
and Aconitum carmichaelii. Second, the therapist places
a hot stone slab on the floor next to the patient’s feet,
and then the patient squats slightly to keep his/her body
suspended above the hot slab. Third, the therapist pours
the remaining medicinal soup over the hot stone slab
to form steam. Finally, the therapist covers the patient’s
body and the hot slab completely with a shawl so that

S ,
Fig. 8 A patient with a strain of lumbar muscles is treated by a local healer. (The photos were taken by the author H.L, Photos were taken
in January 2022)

="
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the steam formed by the medicinal soup can effectively
fumigate and steam the patient. This traditional remedy
was considered a trusted indigenous medical practice
by the locals because of its significant therapeutic effec-
tiveness. This unique medical practice derived from the
local unique philosophy, attitudes, beliefs, culture, and
economic status was unknown publicly. Therefore, it is
necessary to apply modern pharmacological methods
and theories to investigate Yi traditional medicines and
medicinal knowledge to improve public understanding
and confidence in Yi traditional medicine.

Informant consensus factor

A statistical analysis of ICF values was conducted to
check the homogeneity of the information provided by
local healers. The traditional medicinal plants docu-
mented in this study exerted excellent effects in treating
49 different diseases. Based on the information provided
by the informants, the reported diseases were system-
atically categorized into 10 distinct groups (Table 3),
including traumatic injury and orthopedic disorders,
respiratory system diseases, immune system diseases,
and digestive system diseases. It is well known that the
occurrence of diseases is related to various factors, such
as the local environment, climate, ethnic activities, and
lifestyle. In the study area, the wet and cold living envi-
ronment and the agriculture and forestry activities of the
locals made them susceptible to rheumatism, traumatic
injury, and fractures. Furthermore, the dry and windy
weather in winter and spring increased dust particles in
the air, thereby increasing the occurrence rate of respira-
tory diseases, such as cough, pharyngitis, and bronchitis,
in the study area. Moreover, the locals easily catch a cold
because of the dramatic temperature difference between
day and night in mountainous regions. Digestive system
disorders frequently occurred in the study area because
of the preference for spicy and stimulating foods, irregu-
lar diets, and unclean living environments. Therefore, the
locals accumulated abundant medicinal knowledge and

Jim
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Table 3 Informant consensus factor by categories in the study area
Category Diseases Number  Nur Nt ICF
of
diseases
Traumatic injury and ortho-  Traumatic injury (71), fracture (16), lumbosacral pain (18), muscle and bone pain (2) 4 107 16 0.86
pedic disorders
Respiratory system diseases  Cold (34), pharyngitis (41), pneumonia (6), asthma (6), tuberculosis (2), whooping cough (4), 10 129 22 084
parotitis (5), bronchitis (8), cough (22), rhinitis (1)
Immune system diseases Rheumatism (81) 81 14 084
Digestive system diseases Hepatitis (18), gastritis (4), dyspepsia (26), diarrhea (12), dysentery (16), ascaridiasis (3), 8 99 20 081
constipation (9), stomachache (11)
Others Cancer (2), edema (29), snake bite (17), malaria (5) 4 53 12 0.79
Nervous system diseases Epilepsy (3), migraine (2), headache (11), tetanus (2) 4 18 6 071
Gynecological disorders Irregular menstruation (20), metrorrhagia (6), mastitis (9), dysmenorrhea (11), menostasis (6) 5 52 15 073
Skin and facial diseases Eczema (13), scabies (14), burn and scald (8), toothache (14), eye disease (6), tinnitus (7), 7 64 21 068
dermatophytosis (2)
Circulation system diseases  Hypertension (5), angina pectoris (1), stroke (4), palpitation (3) 4 13 4 075
Urinary system diseases Nephritis (9), stone (3) 2 12 5 064

experience for treating these diseases in long-term clini-
cal practice.

In general, the higher the ICF value (closer to 1), the
more diverse the plant species used by healers to treat a
particular disease category [36], whereas the lower the
ICF value (closer to 0), the more concentrated the plant
species. In this study, ICF was calculated for each disease
category, with the value ranging from 0.64 to 0.86. The
highest ICF (0.86) was obtained from traumatic injury
and orthopedic disorders, followed by respiratory sys-
tem diseases (0.84), immune system diseases (0.84), and
digestive system diseases (0.81). These four disease cate-
gories exhibited high ICF values (approximately 1), which
could be related to the fact that local healers could obtain
a variety of medicinal plants from wild habitats. A total
of 107, 129, 81, and 99 plant species were collected and
used by local healers to treat these four disease catego-
ries, respectively. Although abundant medicinal knowl-
edge and experience were accumulated in this region,
they were not widely shared among the locals because of
the conservative inheritance of medicinal knowledge.

Urinary system diseases had the lowest ICF value
(0.64). During long-term treatment, local healers had a
high level of consensus on the medicinal plants they used.
In this study, the local healers identified 12 medicinal
plants as effective sources of treatment for these diseases.

Relative frequency of citation

The RFC was calculated to determine the importance
of medicinal plant species used by local healers to treat
various diseases. Medicinal plants with high RFC val-
ues implied that these plants were widely used and well
known among local people. This could be related to the

positive therapeutic effect, abundance, and easy col-
lection of these species. A total of 196 prescriptions
were collected in this investigation, with the number of
prescriptions mentioning a specific plant species (FC)
ranging from 1 to 14. Among the 267 medicinal plants
recorded, the FC values of 15 medicinal plant spe-
cies were>4, and their RFC values were 0.026-0.071
(Table 4). The RFC values of Zingiber officinale, Lycopo-
dium japonicum, and Aconitum carmichaelii were higher.
Further research on their chemistry, pharmacology, and
toxicity is required to improve the development and utili-
zation of these medicinal plants.

Table 4 Relative frequency of citation (RFC) of plant species
mentioned in prescriptions (FC > 4)

Scientific name FC RFC

Zingiber officinale 14 0.071
Lycopodium japonicum 10 0.051
Angelica sinensis 7 0.036
Aconitum carmichaelii 7 0.036
Dipsacus inermis 6 0.031
Panax notoginseng 6 0.031
Phryma leptostachya 6 0.031
Leonurus japonicus 6 0.031
Fagopyrum acutatum 5 0.026
Cyathula officinalis 5 0.026
Paris polyphylla var. yunnanensis 5 0.026
Ligusticum striatum 5 0.026
Taraxacum mongolicum 5 0.026
Plantago asiatica 5 0.026
Berberis bealei 5 0.026
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Zingiber officinale had the highest frequency of cita-
tion (FC=14). It is a perennial herb belonging to
the Zingiberaceae family (Fig. 9A) and is widespread
throughout the study area. As a “medicinal food homol-
ogy” plant, its fresh root was not only consumed as a
spice but also used as a herbal medicine [37]. A recent
study demonstrated that the root of Zingiber officinale
contains > 300 chemical components, including various
volatile oils, gingerol, and diarylheptanoids [38]. Mod-
ern pharmacological studies have reported that it exerts
antioxidant, anti-inflammatory, antimicrobial, and anti-
cancer effects [39]. In the study area, the local Yi people
prepared a mixture of Zingiber officinale juice, honey,
and boiling water in a setting ratio (1:2:3, v/v/v) and
administered it orally to treat vomiting. A decoction
of Zingiber officinale and Allium fistulosum was often
used by the locals to cure colds. Furthermore, as a tra-
ditional remedy, Zingiber officinale slices were soaked
in liquor by the locals for 3 days to treat skin diseases,
such as tinea manuum, tinea pedis, and scabies. Sophis-
ticated instruments can be used for the isolation and
clear identification of more bioactive compounds in
Zingiber officinale. Meanwhile, it is necessary to further
investigate their biological activities and mechanisms
of action.

Locals can easily collect Lycopodium japonicum
(FC=10) from the surrounding area because of the
abundant resources in the study area (Fig. 9B). Previ-
ous studies have demonstrated that alkaloids and ser-
ratane-type triterpenoids are the typical constituents of
Lycopodium japonicum [40, 41] and possess acetylcho-
linesterase inhibitory [42] and anti-inflammatory activi-
ties [43]. Lycopodium japonicum, Cyathula officinalis,
and Paederia foetida were commonly soaked in liquor by
local healers for 3-5 days to prepare a medicinal liquor
used to treat rheumatoid arthritis and limb numbness by
applying topically to the affected area.

The lateral root of Aconitum carmichaelii (FC=7),
known as “Fuzi” in Chinese medicine, is also an impor-
tant Chinese medicinal material clinically used to treat
rheumatoid arthritis, bronchitis, and pain in China,
Japan, and other Asian regions [44]. More than 100
chemical compounds have been isolated from this
medicinal plant, including alkaloids, flavonoids, and
polysaccharides [45]. Modern pharmacological studies
have demonstrated that aconitine, neaconitine, and other
alkaloids exhibit effective anti-inflammatory and analge-
sic properties [46, 47]. Aconitum carmichaelii combined
with other herbs can also exhibit significant anti-inflam-
matory activity for the treatment of related diseases. For
instance, a previous study confirmed the in vivo and
in vitro effects of Fuzi Lizhong decoction in treating non-
alcoholic fatty liver disease [48].
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Aconitum carmichaelii exhibits remarkable efficacy in
treating pain and inflammation in the joints. Nonethe-
less, its use was limited due to its strong cardiotoxicity
[49, 50]. Alkaloids derived from Aconitum carmichaelii
have been demonstrated to be significant active and toxic
components, damaging several organs such as the heart,
liver, kidney, and nervous system. The safe and effective
use of toxic herbs in clinical practice is extremely dif-
ficult without a clear understanding of the mechanisms
of their toxicity. Nevertheless, the Yi people have accu-
mulated rich experience in enhancing the efficacy and
detoxifying the toxicity of herbal medicines in clinical
practice and developed numerous processing methods,
such as decocting for 45 min, soaking overnight with
water in which rice has been washed, stir frying to yellow
with wheat bran, stir frying with salt water, and stir fry-
ing with vinegar. It has been demonstrated that the addi-
tion of auxiliary substances could reduce the toxicity of
herbal medicines [51]. The local Yi people used a similar
method to reduce the toxicity of Aconitum carmichaelii
by stewing it with pig feet. This medicinal diet is highly
favored by the local people because it is delicious and
healthy. During its preparation, several key steps must be
paid more attention, viz. (1) fresh Aconitum carmichaelii
and pig feet must be added to boiling water at the same
time and continuously boiled for at least 24 h, (2) addi-
tion of boiling water is obligatory if it is necessary to add
water to the pot during cooking, and (3) people should
stay in a warm room for more than 8 h after consuming
the medicinal diet and should not consume cold food or
cold drinks.

Fidelity level

We calculated the FL values for the 15 most preferred
plant species to quantify their importance in treating a
specific disease (Table 5). The FL values of these medici-
nal plants ranged from 26.09% to 80.77%. Higher FL val-
ues for medicinal plants indicate that these plants are
essential in local settings, and healers are more likely to
select these plants to treat a specific disease [52]. The FL
values for four plants were>70%, indicating that they
played a critical role in treating the diseases mentioned
in this study.

After data analysis, the FL values for Panax notoginseng
and Paris polyphylla var. yunnanensis used for treating
traumatic injuries were 78.95% and 66.67%, respectively.
Panax notoginseng, which has a high medicinal value,
was widely used to prevent bleeding (Fig. 9C), enhance
blood circulation, reduce swelling, relieve pain, enrich
the blood, and maintain health [53]. The major active
components of Panax notoginseng include saponins,
polysaccharides, fatty acids, and flavonoids [54]. Previous
studies have demonstrated that the saponins contained
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Fig. 9 Selected medicinal plants in the study area A Zingiber officinale, B Lycopodium japonicum, C Panax notoginseng, D Cyathula officinalis, E
Dipsacus asper, F Leonurus japonicas (The photos were taken by the author J.S,, Z.B. and S.X, Photos were taken in May to August 2020.)
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Table 5 Fidelity level of most frequently used plants for different
ailment categories

Scientific name Therapeutic uses Ip lu FL (%)
Leonurus japonicus Irregular menstruation 21 26 80.77
Panax notoginseng Traumatic injury 15 19 7895
Dipsacus asper Traumatic injury 12 16 75.00
Cyathula officinalis Rheumatism 13 18 72.22
Paris polyphylla var. yunnan- Traumatic injury 14 21 6667
ensis

Lycopodium japonicum Traumatic injury 14 22 63.64
Zingiber officinale Rheumatism 1322 59.09
Phryma leptostachya Scabies 4 7 5714
Plantago asiatica Eye disease 6 11 5455
Taraxacum mongolicum Hepatitis 8 15 5333
Ligusticum striatum Headache 5 10 50.00
Fagopyrum acutatum Pharyngitis 10 21 4762
Angelica sinensis Rheumatism 5 11 4545
Aconitum carmichaelii Traumatic injury 9 22 4091
Mahonia bealei Hepatitis 6 23 26.09

in Panax notoginseng are beneficial for preventing and
treating cardiovascular diseases [55], cancer [56], and
inflammatory response [57]. Although most pharma-
cological functions of this medicinal plant were primar-
ily attributed to its saponin constituents [58], the other
components of Panax notoginseng also exhibit significant
hemostatic activity [59, 60]. Through deeper research,
the more active ingredients of Panax notoginseng and
their mechanism of action were gradually explored and
clarified. Currently, a variety of therapeutic drugs and
health care products derived from Panax notoginseng
play a crucial role in maintaining people’s health. Paris
polyphylla var. yunnanensis has also been effectively used
for treating traumatic injuries in the clinic. Its rhizome is
known as Chong-lou, which is widely used in traditional
Chinese medicine and has been developed into a variety
of commercially available products, such as “Gongxuen-
ing Capsules” and “Yunnann Baiyao” [61]. “Yunnan Bai-
yao” is widely used to treat traumatic injuries because of
its significant hemostatic, anti-inflammatory, and anal-
gesic properties. The high demand for Panax notogin-
seng and Paris polyphylla var. yunnanensis resulted in a
decline of wild resources in natural habitats. To satisfy
the needs of these two plants, their extensive cultivation
was supported by the local government. Meanwhile, the
management of these plants and the enhancement of
fundamental research are also essential.

The FL values for Cyathula officinalis and Dipsacus
asper used for treating rheumatism were 72.22% and
75.00%, respectively (Fig. 9D, E). Cyathula officinalis is
a medicinal dietary plant commonly used as a tonic to
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nourish the liver and kidneys, strengthen bones and mus-
cles, and promote blood flow in traditional healing prac-
tices [62]. In the study area, local healers commonly used
its roots to treat bone injuries, osteoarthritis, and arthral-
gia. Modern pharmacological studies have reported that
Cyathula officinalis roots exhibit antirheumatic, anal-
gesic, and anti-inflammatory properties [63, 64], which
supports the use of this plant in traditional medicine.
Dipsacus asper is also an important medicinal plant for
treating rheumatism. As a traditional Chinese medicinal
plant containing triterpene glycosides, iridoid glycosides,
phenolic acids, and volatile oil [65], Dipsacus asper is
commonly used to treat osteoporosis, pain, fracture, and
rheumatoid arthritis [66]. Furthermore, modern pharma-
cological studies have demonstrated that the compound
Akebia saponin D derived from Dipsacus asper exhibits
significant anti-inflammatory and analgesic activities by
inhibiting the IL-6-STAT3-DNMT3b axis and activat-
ing the nuclear factor-E2-related factor 2 (Nrf2) signal-
ing pathway [67]. Cyathula officinalis and Dipsacus asper
possess significant potential as sources for the develop-
ment of novel medicines for rheumatism.

Leonurus japonicus (80.77%) used for treating gyneco-
logical disorders also had a high FL value. Its aerial parts
are widely used by local people to treat traumatic inju-
ries (Fig. 9F), irregular menstruation, dysmenorrhea,
amenorrhea, and other diseases. Because of its effective
pharmacological activity against these gynecological dis-
eases, Leonurus japonicas was also named “Yi Mu Cao”
in China, which implies “a beneficial herb for mothers”
[68]. To date, more than 130 chemical components have
been isolated from Leonurus japonicus and identified,
including alkaloids, diterpenes, flavones, phenylethanoid
glycosides, and sesquiterpene glycosides [69, 70]. Phar-
macological studies have demonstrated that several of
these components exhibit good bioactivities, including
antiplatelet aggregation, analgesia, anti-inflammation,
neuroprotection, and anticancer activity [71, 72]. Folk
medicine experiences and classical Chinese medicine
records have indicated that Leonurus japonicus may be
innocuous. However, recent toxicological studies have
demonstrated that it exhibited some adverse effects and
toxicity [73]. Therefore, to obtain the most benefit from
Leonurus japonicus, different analysis methods must be
applied to investigate its chemical constituents, pharma-
cological effects, and toxicological mechanisms.

The lowest FL value was obtained for Mahonia bea-
lei (26.09%), which was used to treat hepatitis by local
healers. Recent research has highlighted that Mahonia
bealei possesses a variety of pharmacological activities,
such as antibacterial, antioxidant, anti-inflammatory, and
antitumor effects [74]. Alkaloids and phenolics were the
major active constituents of this plant [75, 76]. Although
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numerous phytochemical and pharmacological studies
have beene conducted, a systematic methodology has not
been established to elucidate the molecular mechanisms
underlying the antihepatitis activity of this plant. There-
fore, further investigations are required. The low FL value
for Mahonia bealei could be attributed to the fact that
most informants were not aware of its dosage and prepa-
ration methods for hepatitis treatment.

Comparison between Yi and other ethnic groups in China
In recent decades, ethnobotanical investigations of
medicinal plant resources have attracted the attention
of many ethnobotanical researchers and are becoming
a research hotspot. In China, numerous ethnobotanical
investigations of medicinal plants have focused on their
traditional use by different ethnic groups, such as Dai,
Tibetan, Yi, Yao, Shui, and Maonan. In this study, the
medicinal plants used by the Yao [36], Shui [20], and
Maonan [6] ethnic groups living in Gongcheng, Sandu,
and Huanjiang, respectively, were selected to investigate
the different uses of medicinal plants by the Yi people in
Mile and other ethnic groups. A Venn diagram was used
to visualize the medicinal plants used by the four ethnic
groups.

Before comparing the different uses of medicinal
plants, it is crucial to understand the living environment
of each ethnic group. The natural environment, means
of livelihood, and the recorded medicinal plant species
commonly used by the Yi, Yao, Shui, and Maonan groups
are presented in Table 6. Obviously, these four locations
are close to each other in terms of latitude and longi-
tude and have similar natural environments, such as a
subtropical monsoon climate and a mountainous region
with complex terrain. Therefore, rich medicinal plant
resources were nurtured and preserved in these four
study areas. When we compared the medicinal plant spe-
cies used by the Yi people in Mile with those used by the
Yao, Shui, and Maonan people, we found that the number
of overlapping medicinal plant species was 59, 53, and 83,

Table 6 Study sites and characteristics of their natural environment
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respectively (Fig. 10). One medicinal plant could be easily
found in different regions with similar natural environ-
ments, which could explain the crossover of medicinal
plants between the Yi people and the Yao, Shui, and Mao-
nan people, respectively.

Disease incidence is often closely related to the local
environment, climate, and lifestyle. As shown in Table 6,
the people in these four places are primarily engaged in
agriculture and forestry for their livelihood. The local
people live and work in mountainous areas with environ-
mental conditions such as dense forests, rainy weather,
wind, and a large temperature difference, which are con-
ducive to the development of rheumatism, traumatic
injury, cold, and cough. Therefore, 31 species of medici-
nal plants were used by all four ethnic groups (Fig. 10),
and many of them were used to treat rheumatism, trau-
matic injury, cold, and cough. The local people have
accumulated a great deal of experience in treating these
diseases.

From the perspective of traditional medicine devel-
opment in these regions, the Yi, Yao, Maonan, and Shui
ethnic groups all share a similar medical development
history. For instance, in remote mountainous areas and
regions with poor economic conditions, traditional

Yi Maonan
Yao 148 137 Shui
8 20 55
117 ; 269

Fig. 10 Comparison of medicinal plants between Yi and other ethnic
groups in China

Ethnic groups Study areas Locations Topography Climate Means of livelihood  Recorded
medicinal
plants
Yi Mile City 23°50'-24°39'N Mountainous, karst Subtropical monsoon  Agriculture and for- 267 species
(Yunnan Province) 103°04'-103°49'E  landform climate estry

Yao Gongcheng County  24°37'-25°17'N Mountainous, karst Subtropical monsoon  Agriculture 306 species
(Guangxi Province) 110°36'-111°10'E  landform climate

Shui Sandu County 25°10'-25°30"N Mountainous Subtropical humid Agriculture and for- 505 species
(Guizhou Province) 107°40'-108° 14" £ monsoon climate estry

Maonan Huanjiang County 24°83'-25°06' N Mountainous Subtropical monsoon  Agriculture and for- 368 species

(Guangxi Province) 107°92'-108° 26" E

climate estry
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remedies using medicinal plants were the most impor-
tant or the only source of therapeutics available because
modern medicine was not widely available. Conse-
quently, to prevent and treat various diseases, these eth-
nic groups have developed their own medical knowledge
systems with unique characteristics. Ethnic groups with
different traditional cultures may use the same medicinal
plant to treat different diseases. Therefore, although there
were 31 species of overlapping medicinal plants, their use
was not the same completely. For instance, Coix lacryma-
jobi L. is commonly used by the Yi people to treat dys-
pepsia in Mile, whereas the Maonan people use it to treat
acute nephritis in Huanjiang County. It is also used by
the Yao people living in Gongcheng County to treat other
diseases, such as infertility, rheumatism, stone formation,
bad urination and defecation, hemorrhoids, and moist
heat.

As depicted in Fig. 10, there are 148 medicinal plants
commonly used by the Yi people in Mile that do not over-
lap with those used by the Yao, Shui, and Maonan people.
Regarding the geographical environment, the Yunnan
Province borders the Guizhou Province and Guangxi
Province, but the ethnic minorities living in these three
provinces have few opportunities for communication
and learning of medical knowledge because of the moun-
tains, inconvenient transportation, and poor information.
Therefore, the medicinal plants used tend to have their
own characteristics, with fewer crossovers.

Conclusion

Mile is known for its abundance of medicinal plants and
diverse national cultures, and the Yi people living in this
area have a long history of using medicinal plants to treat
various diseases in their daily lives. The data in this study
were collected from 114 informants distributed in 5
townships in Mile. A total of 267 medicinal plant species
belonging to 232 genera and 104 families were commonly
utilized by the local Yi people. Our results confirmed
that medicinal plants used by the Yi people in Mile are
extremely diverse. Roots and whole plants of medicinal
plants were commonly used by Yi healers in the form of
decoction. The Yi communities have abundant traditional
medical knowledge and are skilled at using unique reme-
dies to ensure treatments are more convenient and effec-
tive as well as exhibit distinctive regional characteristics.
The medicinal plants recorded in this study were used
by local healers to treat 49 diseases, and a considerable
number of them were used to treat respiratory diseases,
rheumatism, traumatic injury, fractures, and digestive
system diseases, which were frequent in the study area.
Quantitative analyses (RFC and FL) were conducted to
evaluate the importance of medicinal plants commonly
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used by locals. Plants such as Zingiber officinale, Lycopo-
dium japonicum, Aconitum carmichaelii, Panax notogin-
seng, Cyathula officinalis, Leonurus japonicus played
crucial roles in disease prevention and treatment.

Despite the abundant medicinal resources and knowl-
edge in the study area, the inheritance of this valu-
able culture is facing serious challenges, including the
decreasing number of local healers, aging of healers, lack
of successors, and loss of traditional Yi medical knowl-
edge. Moreover, environmental changes and overexploi-
tation of wild resources are increasingly causing a lack
of wild resources. Therefore, to better protect, inherit,
and use local traditional medicinal knowledge and plant
resources, it is extremely urgent to protect cultural
diversity, perform systematic research on traditional Yi
medicinal plant knowledge, promote the research and
development of local characteristic wild plant resources,
and establish a special base for medicinal materials.
Meanwhile, the concept of “harmony between man and
nature” in traditional Yi culture should be advocated and
effectively integrated into modern development to bet-
ter protect and utilize local traditional medicinal plant
resources.

In conclusion, this ethnobotanical survey provides a
useful reference for understanding the rich ethnobotani-
cal knowledge of the Yi people. This survey also empha-
sizes the need to conduct further research to explore the
therapeutic properties of these medicinal plants and pro-
tect the traditional Yi medicinal knowledge.
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