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Abstract

A field survey was launched to identify medicinal plants growing in the Khiat Ngong wetlands and
surrounding forested areas of Pathoumphone District, Champasak Province in southern Laos. In this area,
418 plants representing approximately 250 species, belonging to at least 200 genera in 93 families of
vascular plants, are used by traditional healers to treat more than 95 symptoms. A large number of species
are used for treating fever. At least 14 plant species have not been previously reported for having medicinal
properties. At least 10 have previously been investigated and have shown interesting biological activity by
other researchers, signaling promising candidates for income-generating activities.
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Introduction

The earliest practices of traditional medicine in the Lao
People's Democratic Republic (Lao PDR – also known as “Laos”)
are unclear. It is evident that Buddhist and Sino-Indian influences
helped shape the traditional pharmacopoeia and methods in
disease treatments. Well-documented medicinal practices
started as early as the 14th century, during the time of the state of
Lane Xang. Since then, medical traditions have been passed
down orally through the centuries among different ethnic groups,
as well as by way of written documents, including mulberry paper
books and palm leaf manuscripts. Today, undeveloped forest
covers more than forty per cent of the country, and at least
seventy percent of the population lives in rural areas as
subsistence farmers (IUCN, 2001). As a result, in the event of
health problems, one easily turns to inexpensive local traditional
© Triveni Enterprises, Lucknow (India)

herbal remedies for treatment.

Laos' rich biodiversity provides a wealth of herbal
medicines to the rural population. To illustrate, Laos holds four
Global 200 Eco-regions. These regions are examples of the
richest, rarest, and most distinct of the Earth's diverse natural
habitats, critical for biodiversity conservation and global
sustainability (Olson and Dinerstein, 1998). Because it is home to
some of the most abundant and intact ecosystems on the
Indochina Peninsula, in 1993 the government of Laos designated
a National Protected Area (NPA) network to conserve the key
habitats and diverse ecosystems to help protect this important
and beautiful area. It may be noted that at that time, the act of
setting aside the protected natural areas was very progressive in
the Indo-Malayan Realm (Berkmeuller et al., 1995). Thus, today
this network of 20 NPAs covers 14% of the country (MAF, 2005).
Journal of Environmental Biology, Vol. 35, 607-615, July 2014
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name of the plant in the Lao language and in the Roman script.
Notes included the plant part, the disease, and a brief description
of the plant. Through use of a Garmin GPSMAP 76CSx receiver,
GPS coordinates and survey altitudes were also recorded. Other
information recorded included new sightings of plants that had
been reported by previous healers, sightings of plants noted for
medicinal properties by other parties, and plants that could not
be identified by the healer or research team. Two of the
researchers also took photos of the plants. The ethnobotanical
interviews were conducted as part of a University of Illinois at
Chicago (UIC) IRB- approved ethnobotanical research protocol
(# 2007-0369).
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Understanding and taking appropriate measures to
conserve this biodiversity may help to (a) reduce rural poverty
and to significantly increase household incomes of the rural
poor, (b) increase local trade of forest products, (c) secure
equitable land access and tenure for forest related resources,
and to (d) enhance restored forests (IUCN, 2010). There are
additional reasons to encourage the sustainable use of wild
medicinal plants. Over-harvesting and monoculture can lead to
genetic loss, which will impair the opportunities of our children
and future generations (Understanding Evolution, 2013). The
use of medicinal plants can also help reduce the use of organ
parts from wild animals, which are lost more rapidly as compared
to plants.

Materials and Methods

Numbered voucher herbarium specimens were collected
to document the interviews for select plants that were bearing
fruit or flowers, and notes on their field characteristics, collection
location, collection date, as well as other relevant field data were
recorded. These specimens serve as an important record of the
plant and are imperative for accurate taxonomic identification. If
the plant was large enough and held enough fruits or flowers, up
to six herbarium specimens were collected. Each of these
specimens consisted of a clipping of around 20 cm long of a plant
part holding leaves and fruits and/or flowers. To keep the
specimens from mold, they were pressed flat into newspapers,
bundled, and soaked in a mixture of water and ethanol. The
bundles were placed in a heavy-duty plastic bag and sealed.
After returning to the laboratories in Vientiane, the plastic bags
were opened and the specimens were removed from each
bundle to be pressed in new, dry newspapers. They were then
stacked between corrugated cardboard and dried in a heated
metal box.
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One of Laos' NPA's, the Xe Pian NPA in southern Laos,
covers more than 240,000 hectares (2,400 km2) with a perimeter
of 360 km. It contains large undisturbed landscapes and is one of
the most important nature reserves in Laos, renowned for its
extensive wetlands. Xe Pian ranks in the top 3 NPAs in Laos and
in the top 10 in Southeast Asia (Ling 1999). It contains more than
29 different ecosystem types, which provide necessary habitats
for a variety of wildlife. About 40 percent of the Xe Pian NPA
harbors high-density evergreen/mixed forest. Another thirty
percent is covered by medium-density evergreen/mixed forest,
along with fifteen percent deciduous continuous cover. The
remaining fifteen percent is broken up into evergreen/mixed
mosaic, deciduous mosaic, evergreen wood and shrublands,
grasslands, dry wood and shrublands, agricultural lands, and
wetlands (Claridge, 1996).

Two sets of fully dried herbarium specimens and their
respective field data were deposited at the ITM's herbarium in
Vientiane, while the remaining sets were sent to the John G.
Searle Herbarium of the Field Museum of Natural History in
Chicago, USA. Taxonomic determination was initially performed
at the herbarium of the ITM and later finalized at the Field
Museum herbarium in Chicago. If no herbarium specimens were
collected, tentative identifications were made based on
comparison of photographs with identified specimens, and by
using the common names in published works, including those by
Vidal (1959), Inthakoun and Delang (2011), Ho (1993) and the
ITM (2007).
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Study Site : The survey took place in Pathoumphone District,
Champasak province, in July 2009, and covered a distance of
survey route of more than 35 km (Fig. 1).

Survey Team : The survey team consisted of a representative
from the Institute of Traditional Medicine (ITM), a representative
from the Champasak Provincial Agriculture and Forestry Office
(PAFO), a local healer/guide, an ethnobotany researcher, and a
photographer. Before the initiation of each excursion, the team
met with the village heads to discuss the purpose of the trip and
the field agenda for each activity. Each of the village heads then
identified a local traditional healer who would guide the research
team.
Data Recording : In order to give the healers more opportunity
to identify which plants they use, they were asked to select the
survey routes. Typical routes included a main dirt road or a
smaller trail through the forest, or through wetlands or along a
river by boat. Each healer led the team, stopping to point out
plants along the way. Two members of the team kept records of
the plants pointed out by the healers in the Lao language and
script, while the third researcher kept a record of the common
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Data Analysis : At the end of each day, notebooks were crosschecked for consistency of common plant names, diseases, and
plant parts. A typed list was then compiled by two of the
researchers; one in the Lao script and language, another in the
Roman script and English language. Both lists contained the
plant common name, the disease treated, and the plant part
used. These lists were combined into a single Excel
spreadsheet that included data on the GPS coordinates, the
scientific names (if available at that time), and the dates. If the
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Tonic after giving birth
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Laxative

Reported Use
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Leukorrhea
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Skin disease

10

Diabetes
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Beriberi
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Malaria

18

Rash

22

Liver disease

Arthritis

Stomachic

Fever

24

Tonic

50

Nervous system disorders

Number of citations

90

Cough

Fig. 1 : Map of the study site. This map depicts the study sites in Khiat Ngong wetlands of southern Laos, marked by numbers. Map adapted from IUCN (2009).

Fig. 2 : Most commonly reported uses of medicinal plants. These uses for medicinal plants were reported four or more times by the healers.
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Table 1 : Informant Agreement ratio
Use

Number of use reports (Nur)

Number of taxa used (Nt)

IAR

Leukorrhea
Fever
Arthritis
Malaria
Stomachic

8
90
24
13
50

7
79
22
12
48

0.14
0.12
0.09
0.08
0.04

Table 2 : Most commonly used medicinal plants
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The Informant Agreement Ratio (IAR) for different ailment categories showed a slight level of consensus for only five of the ailments mentioned,
according to the formula IAR = (Nur – Nt)/(Nur – 1). Values approaching 1 signal consensus

Plant local
name

Scientific name

Plant part
used

Traditional Usefulness in public health
use in Laos

Dok Hak

Calotropis gigantea
(L.) W.T. Aiton
(Asclepiadaceae)

latex

Dog bite

Kheuah Khao
Ho

Tinospora crispa (L.)
Hook. f. & Thomson
(Menispermaceae)
Elephantopus scaber L.
(Asteraceae)
Cassia fistula L.
(Fabaceae)
Tectona grandis L. f.
(Verbenaceae)

rhizome,
stem

Malaria

root

Tonic

stem

Laxative

root

Stomachic,
Dysentery

Mai Sak
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Khi Fai Nohk
Khoum
Kohk Khoun

Mak Lin Mai

Oroxylum indicum
(L.) Kurz
(Bignoniaceae)

root

Mouk Nyai

Holarrhena antidysenterica (L.) Wall.
(Apocynaceae)

root, stem

Nya Mak
Khai Lang

Phyllanthus urinaria L.
(Euphorbiaceae)

whole plant Back pain

Philah

Punica granatum L.
(Punicaceae)

leaf, stem

Intestinal
parasites

Tua Sa Det

Sophora japonica L.
(Fabaceae)
Zingiber cassumunar
Roxb. (Zingiberaceae)

leaf

Fever with
rash
Stomachic

Wan Fai

Topical application of this plant speeds up wound-healing (Deshmukh et
al., 2009). It is a procoagulant and aids in blood clot hydrolysis (Rajesh et
al., 2005). Oral ingestion in rats has exhibited analgesic, anticonvulsant,
anxiolytic and sedative effects (Argal and Pathak, 2006; Pathak and Argal,
2007).
Antimalarial effect seen in vivo in mice with Plasmodium yoelii treated with
a crude extract of Tinospora crispa (Rungruang and Boonmars 2009).
Antimalarial effect also demonstrated by Najib et al. (1999).
This plant has a marked hepatoprotective effect (Lin et al. 1995; Lin et al.
1991; Rajesh and Latha 2001).
A natural anthraquinone laxative, also documented in Nigeria (Abo et al.
2001).
Extracts reduce gastric mucosal injury, possibly by inhibition of the proton
pump (Singh et al., 2010). A bark extract inhibited Listeria monocytogenes and
methicillin resistant Staphylococcus aureus (Neamatallah et al., 2005).
Lapachol, a naphthaquinone isolated from the roots, was found to have an
anti-ulcerogenic effect in rats and guinea pigs (Goel et al., 1987).
This plant also has documented use in
Nepal (Joshi and Joshi, 2005). Root bark has the ability to enhance immune
responses, which may be beneficial for all three of these ailments. The root
bark also has documented antioxidant properties (Zaveri et al., 2006).
This plant has been observed as an anti-diarrheal agent (Gilani et al., 2010;
Kavitha et al., 2004), and contains alkaloids that inhibit Escherichia coli
adhesion (Kavitha and Niranjali, 2009). However, pyrrolizidine alkaloids have
been isolated from it and it has exhibited hepatotoxic properties
(Arseculeratne et al., 1981).
Glochidone and stigmasterol both exhibit activity against neurogenic and
inflammatory pain (Catapan et al., 2009). Gallic acid ethyl ester produces
systemic, spinal and supraspinal antinociception in mice (Santos et al., 1999).
The compounds ellagic acid, gallagic acid, punicalins, and punicalagins
exhibited antimicrobial activity against Escherichia coli, Pseudomonas
aeruginosa, Candida albicans, Cryptococcus neoformans, methicillinresistant Staphylococcus aureus (MRSA), Aspergillus fumigatus and
Mycobacterium intracellulare (Reddy et al., 2007). Extracts also active against
Entamoeba histolytica (Calzada et al., 2006), and intracellular amastigotes
causing leishmaniasis (Garcia et al., 2010).
Major source of the antiinflammatory agent, sophoricoside (Kim et al., 2003;
Min et al., 1999).
Contains (E)-1-(3,4-dimethoxyphenyl) but-1-ene, resulting in antiinflammatory
and analgesic activity (Ozaki et al., 1991).

Fever,
Malaria,
and Rash

Onl

Diarrhea

leaf,
rhizome

These are ten of the most commonly used medicinal plant species identified through this research and also identified by other independent research. The
plants have biomedically-confirmed beneficial health properties for the same or similar ailments that were cited by the healers in Laos. Plants are listed
by alphabetical order of the common name
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healer had said that the plant could be used to treat multiple
ailments, a separate entry was created for each ailment.
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A library and online search were performed using the
collected plant's scientific name as the search term. This helped
to determine whether a species in the list had been previously
recorded with the same or different medicinal uses in the literature
or whether the species has biomedical experimental data that
support the healing qualities claimed by the healers. The following
sm
online databases were searched: NAPRALERT (http://www.
®
napralert.org/), SciFinder (www.cas.org/products/sfacad/index.
®
html), PubMed (www.ncbi.nlm.nih.gov/pubmed), embase (www.
elsevier.com/wps/find/bibliographicdatabasedescription.cws_
home/523328/ description#description), and the Web of Science®
(thomsonreuters.com/products_services/science/science_
products/a-z/web_of_science/).

demonstrated (Pfeiffer and Butz, 2005), this study made no
preference as to the gender of the healers, and all the healers who
were chosen by the heads of each village happened to be males.
A total of 750 plants were recorded, some of them more than
once. A list of 331 different individual plants used to treat more
than 95 symptoms was prepared. Duplicate sets of the herbarium
specimens of 116 collections were deposited at ITM Herbarium in
Vientiane and at John G. Searle Herbarium at the Field Museum
of Natural History in Chicago, USA. Of 387 collections identified to
the species level, 350 were of medicinal use. Due to time
constraints, not all plants that were seen could be recorded. This
study supports the findings reported in other ethnobotanical
studies, namely that common species are more likely to be
reported for their medical value than rare species (Johns and
Kimanani 1991; Johns et al., 1990; Phillips 1996). Indeed,
majority of medicinal plants cited in this study were found
commonly throughout Laos.

Consistent with reports from other parts of Laos, the
majority of medicinal plants cited by the healers were used to treat
fever (Elkington et al., 2012), as depicted in Fig. 2. Many plants
identified in the present survey were also used to treat multiple
ailments by individual healers, but Ficus glomerata Roxb. was the
only plant reported by two separate healers to treat the same
affliction, namely, fever. Although fever is often associated with
malaria, which is frequent in Laos, fevers are indicative of many
other ailments. This separation between malaria symptoms and
other fevers was demonstrated by four of the healers in this study,
who cited plants specifically used for malaria (khai nyoung). It is
also interesting to note that liver disease was among the ten most
commonly treated ailments. It has been reported that liver cancer
is the leading cancer among the people of Laos (WHO, 2008),
with lower survival rates than those seen in many other ethnic and
national groups (Kwong et al., 2010). The Informant Agreement
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While the purpose of this study was qualitative, an
attempt was made to extract some quantitative data by looking at
the degree of consensus among the healers' reports through the
use of the Informant Agreement Ratio (IAR) (Trotter and Logan
1986). This formula compares the frequency of an ailment
mentioned by the healers to the number of remedies used to treat
that ailment. The values range from 0.00 to 1.00, where a higher
value indicates a greater consensus among healers about a
remedy. The following formula is used: IAR = (Nur – Nt)/(Nur – 1),
where Nur designates the number of times that a plant is reported
for a specific use and Nt is the total number of species used by all
of the informants for that use.
Results and Discussion

Onl

Seven male healers participated in the study, ranging
from 44 to 72 years old, with an average age of 59 years. While the
importance of surveying both males and females has been

Table 3 : Plants with no previous biomedical research found
Local name

Scientific name

Family

Plant part used Traditional use in laos

Ehn Ohn
Ii Tou Pa
Kan Tohng
Kheuah Khao Kep
Khem Nyai or Khem
Xang
Kohk Khao San
Nya Kohm Pao
Sai Kai Noy
Sam Koy Kheuah
Xii Nam
Tang Beu or Dok
Meng Ka Bheuah

Cleghornia malaccensis (L.) W.T. Aiton
Hedyotis macrosepala L.
Colubrina javanica Kurz.
Jasminum nobile Clarke.
Ixora balansae Bartl. ex DC.

Apocynaceae
Rubiaceae
Rhamnaceae
Oleaceae
Rubiaceae

root
root, stem
fruit, leaf, root
stem
root

Beriberi
Arthritis and tonic
Fever
Tuberculosis, nervous system disorders
Fever

Memecylon harmandii Guill.
Scleria kerrii Turrill
Jasminum nervosum Lour.
Hiptage candicans Hook.f. var. latifolia Nied.
Actephila championiae (Dalzell) Müll. Arg.
Mussaenda densiflora Ridl.

Melastomaceae
Cyperaceae
Oleaceae
Malpighiaceae
Euphorbiaceae
Rubiaceae

branch and stem
root
root and stem
stem
stem
stem

Diabetes
Beriberi and Edema
Stomachic
Stomachic
Stomachic / Distended stomach
Nervous system disorders, Back pain
tonic when mixed with EtOH.

This table lists the eleven plants cited in this survey for which no previous biomedical research has been found. Plants are listed by alphabetical order of
the common name
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Table 4 : Most commonly used medicinal plants
Scientific name

Family

Dheuah Kieng
Dok Deng
Dok Euang
Dok Sohn Noy
Hem Kheuah
Hing Hai
Hohm Seng Meuang
Hua Sam Sip
Ii Tou Pa
Jan Deng
Ka Ka Lao
Kha Nheng Nyai
Khen Nang
Kheuah Ba Bohn
Kheuah Houn
Kheuah Kap Kay Noy
Kheuah Khao Kep
Kheuah Khao Mouak
Kheuah Lin Het
Kheuah Mak Hen / Padohng Ngo
Kheuah Mak Tek
Kheuah Xai Xou
Kheuah Sai Tan
Khem Deng
Khem Khao
Khi Fai Nohk Koum
Khi Hen
Khi Min Kheuah
Khi Min Pa
Kohk Bohk
Kohk Dou
Kohk Kahn
Kohk Mak San
Kohk Mak Som Po
Kohk Pohk
Kohk Sa Kham
Kohm Koy Loht Khohn Nam
Lep Meu Nang
Ma Ha Mek
Mai Xak
Mak Ka Dam Phii
Mak Khi Mou
Mak Lin Mai
Mii Hohm
Niao Deng
Nohm Yan
Nya Khiou / Sap Heng
Nya Kohm Pao
Phai Song Khao
Phak Kout Noy
Phak Mai
Phak Poht Kohk / Kao Bohk
Phak Wen
Phii Phouan
Pik Kai Dam
Phou Pa

Ficus glomerata Roxb.
Pterocarpus indicus L.
Costus speciosus (J. König) Sm.
Jasminum sambac (L.) Aiton
Coscinium usitatum P.
Crotalaria sp.
Flemingia latifolia Benth.
Stemona cochinchinensis Gagn.
Mentha arvensis L.
Pterocarpus indicus L.
Lagerstroemia macrocarpa Wall.
Limnophila aromatica (Lam.) Merr.
Undetermined
Entada glandulosa Gagnep.
Undetermined
Epidendrum sp.
Jasminum nobile Clarke.
Securidaca inappendiculata Hassk.
Tetracera loureiri (Finet & Gagnep.) Pierre ex Craib
Tiliacora cf. triandra Diels
Celastrus paniculatus Willd.
Capparis horrida L.
Aganosma marginata (Roxb. ) G. Don.
Ixora stricta Roxb.
Ixora pendula Jack
Elephantopus mollis L.
Vitex altissima L.f.
Combretum latifolium Roxb.
Curcuma sp.
Irvingia malayana Oliver
Pterocarpus macrocarpus Kurz.
Canarium sp.
Dillenia indica L.
Tetramyxis pellegrinii Gagn.
Parinari anamensis Hance
Dalbergia sp.
Desmodium heterocarpon DC.
Schefflera elliptica Harms.
Croton argyratus Blume
Tectona grandis L.
Cymbidium sp.
Ormosia cambodiana Gagn.
Oroxylum indicum Vent.
Litsea sp.
Jatropha gossypifolia L.
Barringtonia pauciflora King
Eupatorium odoratum DC.
Scleria kerrii Turrill
Toxocarpus villosus (Blume) Decne.
Lycopodium sp.
Undetermined
Catharanthus roseus G. Don.
Undetermined
Uvaria rufa Blume
Clinacanthus nutans (Burm.)
Piper sp.

Moraceae
Fabaceae
Costaceae
Oleaceae
Menispermaceae
Fabaceae
Fabaceae
Stemonaceae
Lamiaceae
Fabaceae
Lythraceae
Plantaginaceae
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Local Name
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Fabaceae

Orchidaceae
Oleaceae
Polygalaceae
Dilleniaceae
Menispermaceae
Celastraceae
Capparidaceae
Apocynaceae
Rubiaceae
Rubiaceae
Asteraceae
Verbenaceae
Combretaceae
Zingiberaceae
Irvingiaceae
Fabaceae
Burseraceae
Dilleniaceae
Simarubaceae
(Rosaceae
Fabaceae
Fabaceae
Araliaceae
Euphorbiaceae
Verbenaceae
Orchidaceae
Fabaceae
Bignoniaceae
Lauraceae
Euphorbiaceae
Lecythidaceae
Asteraceae
Cyperaceae
Asclepiadaceae
Lycopodiaceae

Apocynaceae
Annonaceae
Acanthaceae
Piperaceae

Herbal Medicine in Southern Laos
Siao Kheuah
Xii Nam
Sohm Kohp
Sa Mat Khiao / Sa Mat Nyai
Tang Beu / Dok Meng Ka Bheuah
Tin Tang
Tong Pa
Toum Ka Kheuah
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Bauhinia pottsii G. Don
Actephila championiae (Dalzell) Müll. Arg.
Hymenodictyon excelsum Wall.
Micromelum falcatum (Lour.) Tanaka
Mussaenda densiflora Ridl.
Anomianthus dulcis Schumach. & Thonn. or
Uvaria cordata Schumach. & Thonn.
Undetermined
Strychnos nux-blanda A. W. Hill or S. lucida R.Br.

Fabaceae
Euphorbiaceae
Rubiaceae
Rutaceae
Rubiaceae
Annonaceae

Loganiaceae

Cop
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These plants were the most commonly reported for having medicinal uses by the healers. All of the plants in this table were reported by at least two
different healers. The plants are listed in alphabetical order of their common names

Ratio (IAR) showed a slight level of consensus around only five of
the ailments mentioned, according to the formula IAR = (Nur – Nt)/
(Nur – 1). Values approaching 1 signal more consensus. For
others, each time that an ailment was mentioned, a new plant was
proposed for its treatment (Table 1).

The present survey was conducted as a collaborative
research project between the IUCN Lao PDR office and UIC
through the Institute of Traditional Medicine (ITM, then known as
the Traditional Medicine Research Center). The authors are
thankful to Mr. Christoph Muziol, Mr. Vilavong Vannalath, and
other IUCN staff, Paul Eshoo, for their assistance, and to the Field
Museum of Natural History in Chicago, Illinois, USA for
permission in the use of its herbarium facilities and resources for
taxonomic identification work. We are extremely thankful for the
assistance of the traditional healers and community members
that were involved. The survey was funded by the International
Union for Conservation of Nature and a Fulbright Grant through
the Institute of International Education, Department of State,
USA. Dr. NI Goodsmith was supported by NIH Medical Scientist
Training Program grant GM07739 to Cornell/RU/MSKCC TriInstitutional MD-PhD Program.
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Table 2 illustrates the efficacy of some plants, as
demonstrated by literature review. These plants were common
throughout the region. Because of a growing interest in medicinal
plants and rural hiking-based tours, local tour-guides can point
out these plants and their uses to tourists, citing that results of
biomedical research supports traditional uses. All of these plants
can be harvested and sold at local markets, as well as used
medicinally by the local population.
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photographs of medicinal plants for younger generations,
emphasizing that the use of plants for medicine is more
sustainable than the use of wild animals.
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