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Abstract: The use of medicinal plants for the therapy of diseases of the digestive system, where the
Andean peoples developed various forms of administration. The objective is to identify medicinal
plants used in the therapy of ailments of the digestive system by the Andean inhabitants of Pampas,
Tayacaja, Huancavelica, Peru. Methods: Non-probabilistic sampling, using the “snowball” technique,
carrying out semi-structured surveys, allowing information to be collected on the prevalence of
ailments or diseases of the digestive system treated with medicinal plants, with inhabitants over
20 years of age participating and using the medicinal plants in the therapy of your digestive system
ailments, and exclude those inhabitants who do not comply with it. Results: A total of 16 families,
33 genera, and 34 species are reported, where the families that present the greatest abundance of
species are Asteraceae and Lamiaceae. The widely used species are Minthostachys mollis (11.9%),
Aloe vera (10.4%), Clinopodium bolivianum (9%), Artemisia absinthium (9%), and Matricaria chamomilla
(8.2%). Concluding with the identification of a diversity of medicinal flora, used in the therapy of
diseases of the digestive system, such as stomach pain, constipation, gallbladder ailments, gastritis,
and gastrointestinal, and liver diseases.
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1. Introduction

The high cases of diseases of the digestive system generate a high mortality and
morbidity rate worldwide. These diseases of the digestive system are usually known as
gastrointestinal disorders, frequently reported by inhabitants of Andean communities,
where poor sanitation practices are more common [1]. These disorders range from mild,
such as indigestion, to severe cases such as chronic diseases, which influence mortality
and morbidity [2]. In 2021, studies on diseases of the digestive system reported 40.3% of
cases worldwide, with a higher prevalence occurring in women than in men [3]. Likewise,
around 1.7 billion children suffer from diarrhea annually, causing approximately 1.5 million
to die [4].

There is a trend in the world regarding the renewed focus on traditional medicine [5-9].
Recent studies on medicinal plants are of vital importance in various programs that deal
with health conservation and care, the “World Health Organization” (WHO) gives the
respective validation to the role of traditional medicine in the health system “primary
health care” [10]. In developing countries, medicinal plants continue to be the potential
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source of medicines; around 88% of the inhabitants of underdeveloped countries widely
use traditional medicine in the therapy of their diseases [9].

The use of herbs in traditional medicine is very widespread, for the treatment of
ailments of the digestive system [2,11]. In the digestion process, food and liquids are
transported in the digestive tract, then they are broken down into tiny parts, called nutrients,
at which time the body carries out absorption processes and uses them as an energy source.
Disorders of the digestive or gastrointestinal tract include propulsion, ingestion, mechanical,
physical, or chemical digestion, absorption, and defecation [2,5,7,11,12]. In this context, the
disorders present in the digestive system are interrelated, where, when using medicinal
plants, they have various purposes, depending on the types of symptoms and digestive
disorders [12].

That said, residents can treat diseases related to the digestive system through the
regular use of preparations based on medicinal plants, improving the function of the diges-
tive system [2,5,7,11,13]. These preparations act, for example, in healing the lining of the
intestine, optimizing the digestive process and stimulating bowel movements, increasing
bowel movements, detoxification, relieving stomach discomfort, reducing gas, bloating,
and various digestive discomforts [13].

Medicinal plants present phytochemicals, also called secondary metabolites, which
have certain characteristics such as being anti-inflammatory, anticancer, antiplasmodial,
antioxidant, etc. These plants or parts of them contain active ingredients that provide the
desired action, they are used throughout the world [13], such as essential oils, tannins,
alkaloids, coumarins, mucilages, flavonoids [14], constituting part of medicinal plants
such as “fennel” Foeniculum vulgare Mill, which contains essential oil with a high amount
of acetol, organic acids, flavonoids, proteins, and mineral salts; “chamomile” Matricaria
chamomilla L., which has sesquiterpene lactones, essential oil, and flavonoids; “star anise”
Hlicium verum Hook, containing catechuic tannin, carbohydrates, organic acids, its most
important active ingredient being anethole and terpene carbides, anise ketones, aldehydes,
estragole, safrole and cineol [15].

Peru has a variety of ecological floors, presenting diverse climates, thus conserving
a high biodiversity of flora and fauna; with a variety of medicinal plants, used mostly
by Andean inhabitants [10,16]. The Peruvian Andes preserve their traditions and culture
regarding the usefulness of medicinal plants, using language to transfer their knowledge
through generations; Furthermore, the Andean peoples present their health system based
on the worldview and are based on various health care practices, such as the use of
medicinal plants, forming part of their cultures, conserving their medicinal flora [17-20].

The Andean Community of Pampas, located in the Huancavelica region of Peru, which
is very far from the big cities of the country, is being abandoned by the rulers, presenting
high levels of poverty and extreme poverty [21], frequently resorting to the use of nature
to treat their health problems, using plants to do so. Medicinal in the therapy of various
ailments or diseases presented by the inhabitants. In this context, the use of medicinal
plants by the inhabitants of the Andean Community of Pampas for the treatment of diseases
of the digestive system is well known, given that these are an alternative in their therapies,
have minimal cost, and do not present adverse reactions. The reason that prompted the
present study, whose objective was the identification of medicinal plants used in the therapy
of ailments of the digestive system by the Andean inhabitants of Pampas.

2. Materials and Methods
2.1. Study Area

Our study was carried out in the Andean community of Pampas, Tayacaja province,
Huancavelica region, Peru, which is located in the mountains of the center of the country,
at 3276 m above sea level. With a surface of 109.07 km? (12°23/42” L.S. and 74°52'02"
L.W.), this region presents a temperate climate with moderate rains and dry winters,
annual rainfall ranges from 500-1500 mm, and its main source of income is livestock
and agriculture.
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2.2. Sample

The sample consisted of 370 inhabitants (N), determined through the population and
unknown variance, where the population was 10,061 inhabitants (N), margin of error of
0.05 (d), confidence level of 0.95 (Z), and success of 0.50 (p) and g =1 — p [22].

NZzpq
d2(N — 1) + Z%pq

2.3. Sampling Method

The sampling was of the non-probabilistic type, selecting the study subjects to be
surveyed, comprising mostly buyers and sellers of medicinal plants from the markets
of the community of Pampas. The inclusion criteria included being an inhabitant over
20 years of age and using medicinal plants in the therapy of their digestive system ailments.
The exclusion criterion included inhabitants who did not meet the inclusion criteria or
presented signs of falsehood in their answers.

The surveys were carried out monthly from January 2021 to December 2022, obtaining
information on the medicinal plants used in the therapy of ailments of the digestive system.
Using the “snowball” technique, which included asking questions to the first respondent,
classifying him as “knowledgeable”, at the end of the interview he proposed the name of
the next inhabitant to be interviewed, calling him “knowledgeable” and following that
methodology until finishing 370 surveys [23].

2.4. Technique and Instrument of Collecting Information

Using semi-structured interviews, before this, the validation and reliability of the
instrument were carried out. Then, the collection of medicinal plants made known by
the inhabitants was carried out, with taxonomic determinations being carried out in the
Department of Botany and the Herbarium Truxillensis of the National University of Trujillo;
collecting information regarding the use of medicinal plants of the Andean inhabitants of
Pampas in the therapy of ailments of the digestive system, regarding the classification of
diseases and conditions of the World Health Organization (WHO) [24].

2.5. Analysis of Data

The information was organized in Microsoft Excel spreadsheets and complemented
through various sources in the area of interest [25].

2.6. Ethical Aspects

In this research, the informed consent of the Andean inhabitants of Pampas was
obtained, maintaining the anonymity of the respondents.

3. Results

A total of 16 families, 33 genera, and 34 species are reported to be used in phytotherapy
for ailments of the digestive system by the Andean inhabitants of Pampas. The families
that present the greatest number of species are Lamiaceae, Asteraceae, and Apiaceae with
7, 6, and 5 species, respectively, followed by the Cactaceaea and Piperaceae with 3 and
2 species, respectively, and, those with the smallest number of species are the Amaran-
thaceae, Bromeliaceae, Fabaceae, Gentianaceae, Monimiaceae, Plantaginaceae, Rubiaceae,
Rutaceae, Solanaceae, and Xanthorroeaceae, with one species each. Likewise, the eth-
nomedicinal utility, form of use, part of the plant used, and the institution where each
reported species is located are detailed (Table 1).
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Table 1. Taxonomy and ethnobotanical utility of medicinal plants reported by the Andean inhabitants of Pampas.

Family

Scientific Name

Common Name

Ethnomedicinal Utility

How to Use

Part of the Plant Used

Institution Where the Species
Is Located

Amaranthaceae

Chenopodium ambrosioides L.

”paiCO”

Stomachache

Infusion, Juices

Fresh leaf, Root, Stem

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Apiaceae

Apium graveolens L.

uapiorr

Stomachache, constipation

Infusion, Extracts

Fresh leaf, Dry leaf, Root,
Stem, Bark

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Eryngium foetidum L.

’

“sacha culantro”

Stomachache

Infusion

Fresh leaf

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Foeniculum vulgare Mill.

2

“hinojo”

Stomachache

Juices

Stem

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Petroselinum crispum
(Mill.) Fuss

“perejil”

Stomachache

Infusion, Juices, Extracts

Fresh leaf, Stem, Seeds

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Pimpinella anisum L

w“ e

anis

Stomachache

Infusion

Fresh leaf, Dry leaf

Herbarium Truxillense (HUT), from
the National University of
Trujillo, Peru.

Asteraceae

Ambrosia peruviana Willd.

“marco”

Stomachache

Juices, pastes, creams,
infusions, plasters, powders

fresh leaf, stem, dried leaf,
stems, flowers, bark, root

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Artemisia absinthium L.

“ aj enj o

Stomachache, gallbladder
infection

Infusion, plasters

Fresh leaf, Dry leaf,
Stem, root

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Cynara cardunculus L.

“alcachofa”

Gastritis

Infusion

Fresh leaf, stem

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).
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Table 1. Cont.
Family Scientific Name Common Name Ethnomedicinal Utility How to Use Part of the Plant Used Instltutlotlls\/;lj)lce:teeﬁle Species
Infusion, Pastes, Juices National Herbarium of Mexico
. . " 1 Gastritis, Stomachache, .. ’ ! Fresh leaf, Dry leaf, Stem, (MEXU), Institute of Biology, of the
Matricaria chamomilla L. manzanilla . . R . Maceration, Extracts, . ; .
Gastrointestinal infection X Root, Bark, Flowers National Autonomous University of
Plasters, Tisane X
Mexico (UNAM).
Smallanthus sonchifolius Herbarium Truxillense (HUT), from
“yacén”, “llacén” Gastritis Infusion, Extracts Root, Fruits the National University of
(Poepp.) H. Rob. "
Trujillo, Peru.
Infusion. Extracts National Herbarium of Mexico
Taraxacum pﬂzcznale FH “diente de leén” Liver mﬂammatlo‘n{ Maceration, Juices, Fresh leaf, Root, Flowers (MEXU), Institute of Blolqu, O,f the
Wigg. Stomachache, gastritis Tinctures National Autonomous University of
Mexico (UNAM).
Rorippa National Herbarium of Mexico
Brassicaceae nasturtium-aquaticum (L.) “berro” Liver inflammation Juices fresh leaf (MEXU)’ Institute of Blolqu, O.f the
Havek National Autonomous University of
Y Mexico (UNAM).
Herbarium Truxillense (HUT), from
Bromeliaceae Tillandsia cacticola L.B. Sm “siempreviva” Gastritis Juices, Extracts Fresh leaf, Root, Stem the National University of
Trujillo, Peru.
. . " o p Herbarium Truxillense (HUT), from
Austrocylindropuntia floccosa huaracco”, “huaraco”, ", . . R i R
: “ ” Gastritis Infusion Fruits the National University of
(Salm-Dyck) ERitter waraqu .
Trujillo, Peru.
Cact Corryocactus odoratus Herbarium Truxillense (HUT), from
actaceae Y F.Ritter “cactus” Gastritis Juices, Extracts fresh leaf the National University of Trujillo,
’ Peru.
. L. . . Herbarium Truxillense (HUT), from
Opuntia ficus-indica " P . Infusion, Juices, Extracts, . . R
. tuna Stomachache, gastritis . fresh leaf, bark, stem the National University of
(L.) Miller Maceration, Plaster .
Trujillo, Peru.
“huallhua”, “wallwa”, Herbarium Truxillense (HUT), from
Fabaceae Psoralea glandulosa L. “culé”, “culén”, “hierba Stomachache Infusion Fresh leaf, Dry leaf the National University of
de san agustin” Trujillo, Peru.
Gentianella alborosea (Gilg) Infusion, Maceration, Herbarium Truxillense (HUT), from
Gentianaceae g “hercampuri” Stomachache Plasters, Essential oils, Fresh leaf, Dry leaf, Flowers the National University of

Fabris

juices

Trujillo, Peru.
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Table 1. Cont.

Institution Where the Species

Family Scientific Name Common Name Ethnomedicinal Utility How to Use Part of the Plant Used Is Located
. . L. Herbarium Truxillense (HUT), from
Clinopodium bolivianum “inka mufia” Gastritis, Stomachache Infusion Fresh leaf, Dry leaf, Root, the National University of
Kuntze Stem ..
Trujillo, Peru.
Herbarium Truxillense (HUT), from
Hedeoma mandoniana Wedd “pacha mufia” Stomachache Infusion Fresh leaf the National University of
Trujillo, Peru.
National Herbarium of Mexico
Melissa officinalis L. “toronjil” Gastritis, Stomachache Infusion Fresh leaf, Dry leaf, Stem (MEXU)’ Institute of Blolqu, o.f the
National Autonomous University of
Mexico (UNAM).
Infusion. Pastes, Creams National Herbarium of Mexico
Lamiaceae Mentha piperita L. “menta” Stomachache, gastritis Maceration, Essential oils, Fresh leaf,l Dry leaf, (M].EXUi’ Institute of Blolqu, O.f thef
Extracts, Plasters Stem, Flowers National Autonomous University o
’ Mexico (UNAM).
National Herbarium of Mexico
Mentha spicata L. “hierba buena” Stomachachg, intestinal Infusion, Juices Fresh leaf, Dry leaf, Stem (M}.EXU)’ Institute of Blolqu, O.f the
parasites National Autonomous University of
Mexico (UNAM).
Infusion, Maceration, . .
Minthostachys mollis P " Pastes, creams, Ointments, Fresh leaf, Dry leaf, Herbarium Truxﬂlenge (H.UT)’ from
. mufia Stomachache, gastritis. 1 the National University of
(Kunth) Griseb. Essential oils, Plasters, Root, Stem ..
Trujillo, Peru.
Powders, Herbal tea
Stomachache. colon Infusion, Creams, Juices, National Herbarium of Mexico
. . " ., . . . Plasters, Extracts, Powders,  Fresh leaf, Dry leaf, Flowers, (MEXU), Institute of Biology, of the
Rosmarinus officinalis L. romero infection, liver . ional . ity of
inflammation Tinctures or essences, Stem, Seeds, Root National Autonomous University o
Essential oils, Herbal tea Mexico (UNAM).
Herbarium Truxillense (HUT), from
Monimiaceae Peumus boldus Molina “boldo” intestinal parasites Infusion Fresh leaf, stem the National University of Trujillo,
Peru.
Peperomia inaequalifolia Herbarium Truxillense (HUT), from
P P 1 “congona” Stomachache Infusion Fresh leaf, stem the National University of Trujillo,
Ruiz. & Pawv.
Peru.
Piperaceae Infusion, Juices National Herbarium of Mexico
Piper aduncum L. “matico” Stomachache Creams, Essential oils, Fresh leaf, Dry leaf, (MEXU)’ Institute of Blolqu, O.f the
Stem, Root. National Autonomous University of

Plasters, Ointments

Mexico (UNAM).
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Table 1. Cont.

Family

Scientific Name

Common Name

Ethnomedicinal Utility

How to Use

Part of the Plant Used

Institution Where the Species
Is Located

Plantaginaceae

Plantago major L.

“llantén”

intestinal gases

Infusion, Pastes, Plasters,
Tinctures or essences,
Creams, Ointments,
Decoction or knowledge

Fresh leaf, Dry leaf, Root,

Stem, Flowers

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Rubiaceae

Uncaria tormentosa DC.

“una de gato”

Gastritis

Juices, Maceration,
Tinctures or
essences, Powders

Bark, Seeds, Flowers

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of

Mexico (UNAM).

Rutaceae

Ruta graveolens L.

“ruda”

Stomachache

Infusion, Juices, Maceration,
Plasters, Ointments,
Decoction or knowledge,
Tinctures or
essences, Extracts

Fresh leaf, Dry leaf,
Stem, Flowers

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).

Solanaceae

Solanum tuberosum L.

upapau

Gastritis

Juices, Extracts, Tocosh

Tuber

Herbarium Truxillense (HUT), from
the National University of
Trujillo, Peru.

Xanthorroeaceae

Aloe vera (L.) Burm.f.

“sabila”

Gastritis, burns,
scars, wounds

Maceration, creams,
poultices, extracts, juices,
ointments, pastes

fresh leaf, bark, stem

National Herbarium of Mexico
(MEXU), Institute of Biology, of the
National Autonomous University of
Mexico (UNAM).
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Lamiaceae
Asteraceae
Xanthorroeaceae
Apiaceae
Cactaceae
Amaranthaceae
Rutaceae
Solanaceae
Piperaceae
Gentianaceae
Fabaceae
Rubiaceae
Plantaginaceae
Monimiaceae
Bromeliaceae

Brassicaceae

0.0%

Figure 1 details the percentage of ethnobotanical families reported by the Andean
inhabitants of Pampas, in the therapy of their ailments presented in the digestive system,
where the families Lamiaceae (32.8%; 121 reports) and Asteraceae (28.4%; 105 reports) are
the widely used ones, and the families with the least use are the Rubiaceae, Plantaginaceae,
Monimiaceae, Bromeliaceae, and Brassicaceae with 0.7% and 3 reports each.

S 2 8% (121)
Ay 23.4% (105)
A 10.4% (39)

A 3.2% (30)

A 5.2% (20)

A 3.0% (11)

M 2.2% (9)

M 1.5% (5)

M 1.5% (5)

M 1.5% (5)

M 1.5% (5)

W 0.7% (3)

W 0.7% (3)

W 0.7% (3)

W 0.7% (3)

W 0.7% (3)

5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Figure 1. Ethnobotanical families reported by the Andean inhabitants of Pampas.

Figure 2 reports the ethnobotanical species used in the therapy of ailments of the
digestive system by the Andean inhabitants of Pampas, where the most used species are
Minthostachys mollis (11.9%; 44 reports), Aloe vera (10.4%; 37 reports), Clinopodium bolivianum
(9%; 33 reports), Artemisia absinthium (9%; 33 reports) and Matricaria chamomilla (8.2%;
30 reports), and the species of lesser use are Uncaria tormentosa, Tillandsia cacticola, Small-
anthus sonchifolius, Rorippa nasturtium-aquaticum, Plantago major, Piper aduncum, Pimpinella
anisum, Peumus boldus, Petroselinum crispum, Peperomia inaequalifolia, Hedeoma mandoniana,
Foeniculum vulgare, Eryngium foetidum, Cynara cardunculus, Corryocactus odoratus, and Aus-
trocylindropuntia floccosa with 0.7% and 3 reports each.

Figure 3 reports the forms of use of the ethnobotanical species used in the therapy of
ailments of the digestive system, by the Andean inhabitants of Pampas, where infusion
(22.4%; 26 reports) and juices (18.1%; 21 reports) are widely used, followed by extracts
(10.3%; 12 reports), plasters (9.5%; 11 reports), maceration (7.8%; 9 reports), and the least
used forms of use are decoction (1.7%; 2 reports), herbal tea (1.7%; 2 reports), and poultices
(0.9%; 1 report).
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Figure 4 reports the parts of the plants used from the ethnobotanical species used
in the therapy of ailments of the digestive system, by the Andean inhabitants of Pampas,
where fresh leaves (29.4%; 30 reports) and the stem (21.6%; 22 reports) are the most used,
followed by dried leaves (15.7%; 16 reports), root (12, 7%; 13 reports), flowers (8.8%;
9 reports), bark (5.9%; 6 reports, and the least used are fruits (2%; 2 reports) and tubers (1%;

1 report).

Minthostachys mollis
Aloe vera

Clinopodium bolivianum
Artemisia absinthium
Matricaria chamomilla
Taraxacum officinale
Apium graveolens
Mentha piperita
Ambrosia peruviana
Opuntia ficus-indica
Mentha spicata
Chenopodium ambrosioides
Ruta graveolens
Rosmarinus officinalis
Solanum tuberosum
Psoralea glandulosa
Melissa officinalis
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Tillandsia cacticola
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Figure 2. Ethnobotanical species reported by the Andean inhabitants of Pampas, in the therapy of
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ailments of the digestive system.
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Y 2.4 (26)

Infusion
wices T :=.1% (21)
Extracts (RN 10.3% (12)
plasters (M o5 (11)
Maceration — 7.8% (9)
Creams - 5.2% (6)
3
E Tinctures - 5.2% (6)
o
-t
g Pasta - 5.2% (6)
I
Ointments - 4.3% (5)
Essential oils - 4.3% (5)
Powder - 3.4% (4)
Decoction - 1.7% (2)
Tisane - 1.7% (2)
Poultices ' 0.9% (1)
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Figure 3. Forms of use of ethnobotanical species reported by the Andean inhabitants of Pampas, in

the therapy of ailments of the digestive system.

fresh leaf
Stem

Dry leave
Root
Flowers

Cortex

Part of the plant used

Seeds

Fruits

Tuber

;— 29.4% (30)
A > 1. 6% (22)
A — 15.7% (16)
A 1 2.7% (13)

A 8.8% (9)
M 5.9% (6)
S 2.9% (3)

55 2.0% (2)

&5 1.0% (1)

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

Figure 4. Parts of the plants used from the ethnobotanical species reported by the Andean inhabitants

of Pampas, in the therapy of ailments of the digestive system.
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4. Discussion

A total of 16 families, 33 genera, and 34 species of plants were identified to be used in
the therapy of ailments of the digestive system, such as in the gallbladder, liver, gastritis,
and various gastrointestinal diseases (Table 1). Likewise, of the 16 families reported, those
most used by locals are the Lamiaceae and Asteraceae (Table 1 and Figure 1). However,
Asteraceae and Lamiaceae are widely used in traditional medicine worldwide [20,26,27].
The prevalence of the use of these families is due to the fact that they are herbs, cosmopolitan
distribution, and richness in the study site, in addition to the members of these families
being known for their aromatic quality [28,29]. Likewise, the species members of these
families are characterized by synthesizing secondary metabolites with potential biological
activity being used in traditional medicine in the treatment of diseases of the digestive
system [20,30].

The most reported species were Minthostachys mollis, Aloe vera, Clinopodium bolivianum,
Artemisia absinthium, and Matricaria chamomilla, and the species of lesser use are Uncaria tor-
mentosa, Tillandsia cacticola, Smallanthus sonchifolius, Rorippa nasturtium-aquaticum, Plantago
major, Piper aduncum, Pimpinella anisum, Peumus boldus, Petroselinum crispum, Peperomia inae-
qualifolia, Hedeoma mandoniana, Foeniculum vulgare, Eryngium foetidum, Cynara cardunculus,
Corryocactus odoratus, and Austrocylindropuntia floccosa (Figure 2). Likewise, this report is
similar to other studies carried out on medicinal plants used in the treatment of diseases
of the digestive system in cities such as Ancash, Huancayo, and Huancavelica, in Peru
and studies carried out in the countries of Bolivia, Chile, Colombia, Ecuador, Peru, and
Venezuela, which are part of the Andean subregion of South America [14,15,31,32].

In addition to the taxonomy, the form of use was also studied, including infusion
and juices as the most used, followed by extracts, plasters, maceration, creams, tinctures,
pastes, ointments, essential oils, powders, and the least used are decoction, herbal tea, and
poultices (Figure 3). The daily use of medicinal plants could be due to the high effectiveness
of their use for the treatment of diseases, given the different forms of use [33], such as
pastes that are widely used worldwide [34]. Where most of the medicinal preparations are
made from a medicinal plant. Likewise, they are mostly prepared with fresh plants, which
is consistent with various research worldwide [33,35].

In this context, the leaves of M. piperita are used in various forms of use, mixing with
leaves of Allium cepa and A. maritime for the therapy of vomiting, antioxidant, antispas-
modic, antidiabetic, analgesic, antipyretic, hepatoprotective, carminative, antimicrobial,
analgesic, antidiarrheal, diaphoretic, irritable bowel syndrome, and liver diseases [36,37].

The Andean inhabitants of Pampas use various forms of Plantago major for the treat-
ment of intestinal gases. However, other studies on Plantago himalaica leaves use them
for the treatment of diarrhea, and dysentery, and for stopping nosebleeds [38,39]. Studies
on fresh leaves of Artemisia annua, use them to cure severe vomiting, their use is also
reported as antimalarial, anti-inflammatory, antimicrobial, wound healing, eye infections,
fever, anemia, jaundice, diarrhea, asthma, cholera, dengue, foot athlete, viral hepatitis,
schistosomiasis, eczema, Chagas disease and as a sedative [40].

Regarding the parts of the plants used, include fresh leaves and the stem, which
are the most used, followed by dried leaves, roots, flowers, and bark; and those of least
use are fruits and tubers (Figure 4). These results are similar to various studies, where
communities use leaves [41]. This is possible because the leaves are easily accessible in the
harvesting process, compared to the other parts of the plant [42]. Furthermore, it is where
photosynthesis and therefore bioactive molecules are carried out [43].

The present study reports the preference of Andean inhabitants to the use of medicinal
plants in the therapy of their digestive system ailments; being the preparations mostly used
to relieve their ailments without presenting side effects [44]. Likewise, some reasons related
to the high use of medicinal plants, being a taboo linked to these ailments, an example of
this, is inhabitants who frequently hesitate to mention their ailments to health personnel,
such as intestinal gas [45]. However, these inhabitants make their ailments known to
parents or elders, who suggest the use of medicinal plants found in the Andean community,
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another reason being the distance from the Andean communities and the absence or lack of
health centers. state health [2].

Recently, ailments of the digestive system have attracted the interest of scientists, and
based on this, an idea emerged regarding the functional brain-gut axis for the conservation
of the balance of the human being [9]. The function of medicinal plants is reiterated in some
way not only for the treatment of ailments of the digestive system but it is also reflected
in the reduction of neurological and psychological diseases that would be altered due to
gastrointestinal disorders [46]. Therefore, it is necessary to expand research on medicinal
plants, thus obtaining promising results for humanity with a holistic approach [2].

However, various studies emphasize the use of medicinal plants in the cure of gas-
trointestinal disorders, presenting varied applications in local and other therapies, such
as urogenital, dermatological, and musculoskeletal diseases. respiratory tract, etc. [11].
Therefore, the Andean inhabitants developed over time various ways of collecting, process-
ing, and administering preparations of these medicinal plants, in the treatment of different
diseases linked to the stomach [2].

5. Conclusions

The medicinal plants used by the Andean inhabitants of Pampas were identified in
the therapy of ailments of the digestive system, the most used species being Minthostachys
mollis, Aloe vera, Clinopodium bolivianum, Artemisia absinthium and Matricaria chamomilla.
Likewise, the Lamiaceae and Asteraceae families are the most widely used.

The evidence provided by the Andean inhabitants of Pampas, based on medicinal
plants, serves as a basis for future research for the development of alternative treatments
for the cure of digestive diseases and to discover new biological molecules.

Author Contributions: Conceptualization, C.ES.-C. and M.A.-R.; methodology, ].L.C.-Z.; software,
J.L.C.-Z,; validation, ].T.-H. and J.L.C.-Z.; formal analysis, C.E.S.-C.; investigation, C.F.S.-C.; resources,
CES.-C, M. A-R, ].T-H. and ].L.C.-Z; data curation, M.A.-R.; writing—original draft preparation,
C.ES.-C. and M.A.-R,; writing—review and editing, C.ES.-C. and M.A.-R ; visualization, C.ES.-C. and
M.A.-R.; supervision, C.ES.-C.; project administration, C.ES.-C. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was carried out in accordance with the Declaration
of Helsinki and was approved by the Ethics Committee of the National Autonomous University of
Tayacaja Daniel Hernandez Morillo, of Peru, approved on 19 December 2023.

Informed Consent Statement: In this research, the informed consent of the Andean inhabitants of
Pampas was obtained, maintaining the anonymity of the respondents.

Data Availability Statement: Data are contained within the article.
Acknowledgments: To the Andean Community of Pampas, Tayacaja-Peru.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  Lemfadli, Y.; Abderrahmane, J.; Adil, A.; Sofia, O.; Zouhour, S.; Khadija, K. Medicinal Plants in the Treatment of Digestive
Diseases in Morocco: Knowledge and Practices. Glob. J. Nutr. Food Sci. 2022, 3, 1-5.

2. Wali, R; Khan, M.F,; Mahmood, A.; Mahmood, M.; Qureshi, R.; Ahmad, K.S.; Mashwani, Z.-U. Ethnomedicinal appraisal of
plants used for the treatment of gastrointestinal complaints by tribal communities living in Diamir district, Western Himalayas,
Pakistan. PLoS ONE 2022, 17, €0269445. [CrossRef]

3. Sperber, A.D.; Bangdiwala, S.I; Drossman, D.A.; Ghoshal, U.C.; Simren, M.; Tack, J.; Whitehead, W.E.; Dumitrascu, D.L.;
Fang, X.; Fukudo, S.; et al. Worldwide Prevalence and Burden of Functional Gastrointestinal Disorders, Results of Rome
Foundation Global Study. Gastroenterology 2021, 160, 99-114.e3. [CrossRef]

4. Rybak, A; Titomanlio, L. Diarrea aguda del nifio. EMC Pediatr. 2020, 55, 1-10. [CrossRef]


https://doi.org/10.1371/journal.pone.0269445
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1016/S1245-1789(20)43425-0

Biologics 2024, 4 42

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Valenzuela-Oré, F.; Romani-Romani, F.; Monteza-Facho, B.M.; Fuentes-Delgado, D.; Vilchez-Buitron, E.; Salaverry-Garcia, O.
Practicas Culturales Vinculadas al Cuidado de la Salud y Percepcion Sobre la Atencion en Establecimientos de Salud en Residentes
de Centros Poblados Alto-Andinos de Huancavelica, Perd. Rev. Peru. Med. Exp. Salud Publica 2018, 35, 84-92. [CrossRef]
Manchego, J.V. Necesidad de provisién de servicios de medicina tradicional, alternativa y complementaria en el Pert. Rev. Peru.
Med. Integr. 2022, 7, 5-6. [CrossRef]

Menéndez, E.L. Origenes y desarrollo de la medicina tradicional: Una cuestion ideoldgica. Salud Colect. 2022, 18, 1-25. [CrossRef]
Lima, Y.; Guzman, V.; Lopez, Y.; Satchwell, R. La medicina tradicional herbolaria en los sistemas de salud convencionales.
Humanidades Méd. 2018, 19, 201-218.

Mukonowenzou, N.; Adeshina, K.; Donaldson, J.; Ibrahim, K.; Usman, D.; Erlwanger, K. Medicinal Plants, Phytochemicals, and
Their Impacts on the Maturation of the Gastrointestinal Tract. Front. Physiol. 2021, 12, 684464. [CrossRef]

OPS. Sintuaciones de las plantas medicinales en Perd. In Informe de Reunion del Grupo de Expertos en Plantas Medicinales, 1st ed.;
Organizacion Panamericana de la Salud: Lima, Peru, 2019; pp. 1-13. Available online: https://iris.paho.org/handle/10665.2/50
479 (accessed on 21 January 2023).

Singh, A. Medicinal Plants Used in The Treatment of Gastrointestinal Disorders in Rupandehi District, Western Nepal. Butwal
Campus J. 2021, 4, 103-114. [CrossRef]

Es-Safi, I.; Mechchate, H.; Amaghnouje, A.; Jawhari, FZ,; Bari, A.; Cerruti, P; Avella, M.; Andriy, A.; Andriy, D. Medicinal
plants used to treat acute digestive system problems in the region of Fez-Meknes in Morocco: An ethnopharmacological survey.
Ethnobot. Res. Appl. 2020, 20, 1-14. [CrossRef]

Cheema, H.; Singh, M. The Use of Medicinal Plants in Digestive System Related Disorders—A Systematic Review. . Ayurvedic
Herb. Med. 2021, 7, 182-187. [CrossRef]

De la Cruz, N. Uso de Plantas Medicinales en los Pobladores del Asentamiento Humano 19 de Marzo—Nuevo Chimbote
Universidad Catélica Los Angeles de Chimbote. 2020. Available online: https:/ /repositorio.uladech.edu.pe/bitstream /handle/
20.500.13032 /32547 /PLANTAS_MEDICINALES_DE_LA_CRUZ_CIRILO_NIXON.pdf?sequence=1&isAllowed=y (accessed on
21 January 2023).

Achachau, D.; Quispe, G. Plantas Medicinales Utilizadas Como Alternativa de Tratamiento para Afecciones del Sistema Digestivo
en los Pobladores del Barrio de Pucara—Huancayo Universidad Privada de Huancayo Franklin Roosevelt. 2016. Available
online: https://docs.bvsalud.org/biblioref/2018/10/915628 / plantas-medicinales-utilizadas-como-alternativa-de-tratamiento-
_EWHoz1E.pdf (accessed on 21 January 2023).

Ramos, L. Uso de los Saberes Ancestrales, para el Cuidado de la Salud en la Comunidad Campesina de Acoria, Huancavelica—
2018 Universidad Nacional del Centro del Pert. 2019. Available online: http://repositorio.uncp.edu.pe/bitstream/handle/
UNCP/5547/T010_71523595_T.pdf?sequence=1&isAllowed=y (accessed on 21 January 2023).

Viena, L.R.; Ledn, ] M.; Medina, E.L.; de la Cruz Castillo, A.J.; Rivero, A.E.G. Ethnobotanical aspects of Cuspon, Peru: A peasant
community that uses 57 species of plants in its various needs. Sci. Agropecu. 2020, 11, 7-14.

Mostacero, J.; Zavaleta, K.; Taramona, L.; De La Cruz, A.; Gil, E. Valor de uso medicinal de la flora empleada por el poblador de
Victor Larco, Trujillo, La Libertad, Peru. Rev. Investig. Univ. Cordon Bleu 2020, 7, 67-77. [CrossRef]

Karakose, M. An ethnobotanical study of medicinal plants in Giice district, north-eastern Turkey. Plant Divers. 2022, 44, 577-597.
[CrossRef]

Mir, T.; Jan, M.; Jan, H.; Bussmann, R ; Sisto, F.; Fadlalla, I. A Cross-Cultural Analysis of Medicinal Plant Utilization among the
Four Ethnic Communities in Northern Regions of Jammu and Kashmir, India. Biology 2022, 11, 1578. [CrossRef]

MIDIS. Reporte Regional de Indicadores Sociales del Departamento de Huancavelica; Ministerio de Desarrollo e Inclusiéon Social;
Direccion General. de Seguimiento y Evaluacién (DGE): Lima, Peru, 2021; 5p.

Bocanegra, L.; Bocanegra, F.; Mostacero, ]. Efectividad de la medicina herbolaria y su impacto en la calidad de vida de los
pobladores de Curgos, Perd. Scientia 2011, 3, 23-34.

Bailley, K. Methods of Social Research, 4th ed.; Maxwell Macmillan International: New York, NY, USA, 1994; 804p.

OMS. CIE-11: Clasificacion Internacional de Enfermedades para Estadisticas de Mortalidad y Morbilidad Undécima r. WHO
Librery Cataloguing in Publication Data. Malta. 2019. Available online: http://id.who.int/icd /entity /1581976053 (accessed on
23 March 2023).

Mostacero, J.; De la Cruz, A.; Lopez, E.; Gil, A.; Alfaro, E. Efecto de la medicina herbolaria en la calidad de vida: Inventario de
especies etnomedicinales y percepcion del poblador de Laredo, Pert. Agroind. Sci. 2020, 10, 181-190. [CrossRef]

Bhatia, H.; Pal, Y.; Manhas, R.; Kumar, K. Ethnomedicinal plants used by the villagers of district Udhampur, J&K, India.
J. Ethnopharmacol. 2014, 151, 1005-1018. [CrossRef]

Anhuaman-Castafieda, V.; Mostacero-Leon, J.; De La Cruz-Castillo, A.].; Castillo-Zavala, ].M.; Castillo-Zavala, J.L. Efectividad del
uso de plantas medicinales sobre la calidad de vida del poblador del distrito el Porvenir, Trujillo. Rev. Cientifica Cienc. Salud 2022,
1,78-97.

Ramirez, L.; Mostacero, ].; Lopez, E.; De la Cruz, A.; Gil, A. Aspectos etnobotanicos de Cuspén, Pert: Una comunidad campesina
que utiliza 57 especies de plantas en sus diversas necesidades. Sci. Agropecu. 2020, 11, 7-14. [CrossRef]

De la Cruz-Castillo, A.J. Efectividad e Impacto de Plantas Medicinales Sobre Calidad de Vida Desde la Percepcién del Poblador,
Trujillo, La Libertad, Perti, 2020 Universidad Nacional de Trujillo. 2020. Available online: http://dspace.unitru.edu.pe/bitstream/
handle/UNITRU/ 14465/ AguilarRamosCesarHilton.pdf?sequence=1&isAllowed=y (accessed on 25 March 2023).


https://doi.org/10.17843/rpmesp.2018.351.3603
https://doi.org/10.26722/rpmi.2022.v7n4.5
https://doi.org/10.18294/sc.2022.4225
https://doi.org/10.3389/fphys.2021.684464
https://iris.paho.org/handle/10665.2/50479
https://iris.paho.org/handle/10665.2/50479
https://doi.org/10.3126/bcj.v4i1-2.45011
https://doi.org/10.32859/era.20.25.1-14
https://doi.org/10.31254/jahm.2021.7303
https://repositorio.uladech.edu.pe/bitstream/handle/20.500.13032/32547/PLANTAS_MEDICINALES_DE_LA_CRUZ_CIRILO_NIXON.pdf?sequence=1&isAllowed=y
https://repositorio.uladech.edu.pe/bitstream/handle/20.500.13032/32547/PLANTAS_MEDICINALES_DE_LA_CRUZ_CIRILO_NIXON.pdf?sequence=1&isAllowed=y
https://docs.bvsalud.org/biblioref/2018/10/915628/plantas-medicinales-utilizadas-como-alternativa-de-tratamiento-_EWHoz1E.pdf
https://docs.bvsalud.org/biblioref/2018/10/915628/plantas-medicinales-utilizadas-como-alternativa-de-tratamiento-_EWHoz1E.pdf
http://repositorio.uncp.edu.pe/bitstream/handle/UNCP/5547/T010_71523595_T.pdf?sequence=1&isAllowed=y
http://repositorio.uncp.edu.pe/bitstream/handle/UNCP/5547/T010_71523595_T.pdf?sequence=1&isAllowed=y
https://doi.org/10.36955/RIULCB.2020v7n2.007
https://doi.org/10.1016/j.pld.2022.03.005
https://doi.org/10.3390/biology11111578
http://id.who.int/icd/entity/1581976053
https://doi.org/10.17268/agroind.sci.2020.02.09
https://doi.org/10.1016/j.jep.2013.12.017
https://doi.org/10.17268/sci.agropecu.2020.01.01
http://dspace.unitru.edu.pe/bitstream/handle/UNITRU/14465/AguilarRamosCesarHilton.pdf?sequence=1&isAllowed=y
http://dspace.unitru.edu.pe/bitstream/handle/UNITRU/14465/AguilarRamosCesarHilton.pdf?sequence=1&isAllowed=y

Biologics 2024, 4 43

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Rolnik, A.; Olas, B. The Plants of the Asteraceae Family as Agents in the Protection of Human Health. Int. . Mol. Sci. 2021,
22,3009. [CrossRef]

Organismo Andino de Salud. Plantas Medicinales de la Sub Region Andina, 1st ed.; Organismo Andino de Salud—Convenio Hipdlito
Unanue: Lima, Peru, 2014; pp. 1-204. Available online: https:/ /www.orasconhu.org/sites/default/files /file /webfiles /doc/
pub_plantas_medicinales.pdf (accessed on 25 March 2023).

Huaman, K.M.; Torees, M.G. Plantas Medicinales Originarias de Huancavelica: El Conocimiento de los Ciudadanos “Herboristas”
de Huancavelica Medicinal. Rev. Oeconomicus UNH 2023, 3, 34-46. [CrossRef]

Bussmann, R.; Sharon, D. Plantas Medicinales de los Andes y la Amazonia—La Flora Mdgica y Medicinal del Norte del Perii;
Jardin Boténico de Missouri: St. Louis, MO, USA, 2015; pp. 1-150. Available online: https://docs.bvsalud.org/biblioref/
2018/10/916684/ plantas-medicinales-de-los-andes-y-la-amazonia-la-flora-magica-_Qa3dgqr.pdf (accessed on 3 April 2023).
Kefalew, A.; Sintayehu, S.; Geremew, A. Ethnoecological knowledge allied to the management of wild medicinal plants in Ada’a
District, East Shewa Zone of Oromia Regional State, Ethiopia. Int. J. Biodivers. Conserv. 2022, 14, 35-52.

Ignacimuthu, S.; Ayyanar, M.; Sivaraman, S. Ethnobotanical investigations among tribes in Madurai District of Tamil Nadu
(India). J. Ethnobiol. Ethnomed. 2006, 2, 25. [CrossRef]

Mahendran, G.; Rahman, L. Ethnomedicinal, phytochemical and pharmacological updates on Peppermint Ethnomedicinal,
phytochemical and pharmacological updates on Peppermint (Mentha x piperita L.)—A review. Phyther. Res. 2023, 34, 2088-2139.
[CrossRef]

Bellassoued, K.; Hsouna, A.; Athmouni, K.; Pelt, J.; Ayadi, E; Rebai, T. Protective effects of Mentha piperita L. leaf essential oil
against CCly induced hepatic oxidative damage and renal failure in rats. Lipids Health Dis. 2018, 17, 9. [CrossRef]

Wali, R.; Rahman, K.; Raja, N.; Quresh, R.; Bussmann, R. A quantitative medico-botanical expedition of Fairy Meadows National
Park, Diamir, Gilgit Baltistan, Pakistan Rahmat. Ethnobot. Res. Appl. 2019, 18, 507848.

Singh, G.; Rawat, G. Ethnomedicinal Survey of Kedarnath Wildlife Sanctuary in Western Himalaya, India. Indian J. Fundam. Appl.
Life Sci. 2011, 1, 35-46.

Kumar, M.; Sharma, S.; Kumar, S. A review on pharmacological properties of Artemisia annua. |. Pharmacogn. Phytochem. 2020, 9,
2179-2183.

Yirga, G.; Teferi, M.; Kasaye, M. Survey of medicinal plants used to treat human ailments in Hawzen district, Northern Ethiopia
Gidey. Int. J. Biodivers. Conserv. 2011, 3, 709-714.

Giday, M.; Asfaw, Z.; Woldu, Z.; Teklehaymanot, T. Medicinal plant knowledge of the Bench ethnic group of Ethiopia:
An ethnobotanical investigation. J. Ethnobiol. Ethnomed. 2009, 5, 34. [CrossRef]

Belhouala, K.; Benarba, B. Medicinal Plants Used by Traditional Healers in Algeria: A Multiregional Ethnobotanical Study. Front.
Pharmacol. 2021, 12, 760492. [CrossRef]

Chaachouay, N.; Zidane, L. Indigenous knowledge on medicinal plants used in the health care system by local communities
of Rif, North of Morocco. In Proceedings of the Conference on Molecular, Biomedical, Computer, and Network Science and
Engineering (MOL2NET"21), Paris, France, 25 January-30 December 2021; Volume 7, pp. 11-14. Awvailable online: https:
/ /sciforum.net/paper/view /10302 (accessed on 12 June 2023).

Sobhani, Z.; Akaberi, M.; Amiri, M.; Ramezani, M. Medicinal Species of the Genus Berberis: A Review of Their Traditional
and Ethnomedicinal Uses, Phytochemistry and Pharmacology. In Pharmacological Properties of Plant-Derived Natural Products
and Implications for Human Health; Springer International Publishing: Cham, Switzerland, 2021; pp. 547-577. Available on-
line: https:/ /www.researchgate.net/publication/350933511_Medicinal_Species_of_the_Genus_Berberis_A_Review_of_Their_
Traditional_and_Ethnomedicinal_Uses_Phytochemistry_and_Pharmacology (accessed on 12 June 2023).

Peterson, C. Dysfunction of the Microbiota-Gut-Brain Axis in Neurodegenerative Disease: The Promise of Therapeutic Modulation
with Prebiotics, Medicinal Herbs, Probiotics, and Synbiotics. J. Evid.-Based Integr. Med. 2020, 25, 1-19. [CrossRef]

’

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/ijms22063009
https://www.orasconhu.org/sites/default/files/file/webfiles/doc/pub_plantas_medicinales.pdf
https://www.orasconhu.org/sites/default/files/file/webfiles/doc/pub_plantas_medicinales.pdf
https://doi.org/10.54943/revoec.v3i1.208
https://docs.bvsalud.org/biblioref/2018/10/916684/plantas-medicinales-de-los-andes-y-la-amazonia-la-flora-magica-_Qa3dgqr.pdf
https://docs.bvsalud.org/biblioref/2018/10/916684/plantas-medicinales-de-los-andes-y-la-amazonia-la-flora-magica-_Qa3dgqr.pdf
https://doi.org/10.1186/1746-4269-2-25
https://doi.org/10.1002/ptr.6664
https://doi.org/10.1186/s12944-017-0645-9
https://doi.org/10.1186/1746-4269-5-34
https://doi.org/10.3389/fphar.2021.760492
https://sciforum.net/paper/view/10302
https://sciforum.net/paper/view/10302
https://www.researchgate.net/publication/350933511_Medicinal_Species_of_the_Genus_Berberis_A_Review_of_Their_Traditional_and_Ethnomedicinal_Uses_Phytochemistry_and_Pharmacology
https://www.researchgate.net/publication/350933511_Medicinal_Species_of_the_Genus_Berberis_A_Review_of_Their_Traditional_and_Ethnomedicinal_Uses_Phytochemistry_and_Pharmacology
https://doi.org/10.1177/2515690X20957225

	Introduction 
	Materials and Methods 
	Study Area 
	Sample 
	Sampling Method 
	Technique and Instrument of Collecting Information 
	Analysis of Data 
	Ethical Aspects 

	Results 
	Discussion 
	Conclusions 
	References

