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ABSTRACT

Kazakhstan's rich cultural heritage includes traditional knowledge of plant-based remedies for animal health. This
study aimed to document the ethnobotanical knowledge of medicinal plants used to treat equine digestive
disorders in Kazakhstan, focusing on identifying culturally significant plants, their modes of preparation, and
administration. Ethnobotanical data were collected through semi-structured interviews and participatory
observation with 70 informants, including horse breeders, traditional healers, and community elders across three
regions of Kazakhstan. Plant specimens were collected, identified, and deposited in a national herbarium. Data
were analyzed using descriptive statistics and ethnobotanical indices, including Use Value (UV), Informant
Consensus Factor (ICF), and Fidelity Level (FL). The survey documented 40 plant species from 24 families used
in treating equine digestive disorders. Glycyrrhiza uralensis (UV = 0.86), Ferula assa-foetida (UV = 0.79), and
Artemisia absinthium (UV = 0.74) were among the most frequently cited plants. Roots and aerial parts were
commonly used, often prepared as decoctions (37.5%) or infusions (30.0%). High informant consensus was
observed for treatments of gastric ulcers (ICF = 0.939) and diarrhea (ICF = 0.929). Artemisia absinthium showed
the highest fidelity (FL = 98.08%) for treating intestinal parasites. The majority of informants (54.3%) reported
acquiring their ethnobotanical knowledge through family traditions, and 82.9% practiced selective harvesting for
conservation. This study reveals the rich ethnobotanical knowledge of the Kazakh community regarding equine
digestive health. The high consensus among informants suggests a well-established traditional knowledge system.
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INTRODUCTION

Ethnobotany, the scientific study of the relationships between people and plants, serves as a critical
interdisciplinary bridge between anthropology, botany, and pharmacology. Within this field, ethnoveterinary
research focuses on traditional animal healthcare practices, encompassing the use of plants, animals, and minerals,
as well as associated folklore and magico-religious beliefs (Bakare et al. 2020). In Central Asia, particularly
Kazakhstan, where equine husbandry has deep cultural roots, the ethnobotanical knowledge surrounding equine
health management represents a significant yet understudied domain of traditional ecological knowledge (TEK;
Kozhanova et al. 2021; Pozharskiy et al. 2023). Kazakhstan, spanning an area of 2,724,900 kmz2, encompasses
diverse phytogeographic zones ranging from desert to alpine ecosystems. This ecological diversity supports a rich
flora of approximately 6,000 vascular plant species, of which an estimated 1,000 possess documented medicinal
properties (Kubentayev et al. 2024). The confluence of this botanical wealth with the country's strong equestrian
tradition has fostered the development of a sophisticated pharmacopoeia of plant-based remedies for equine
health, with particular emphasis on gastrointestinal disorders. The equine digestive system, characterized by its
small stomach (8-15-L capacity) and expansive hindgut fermentation chamber, is uniquely adapted to a grazing
lifestyle but predisposed to various pathophysiological conditions (Fitzgerald et al. 2020). Common equine
gastrointestinal disorders include gastric ulceration, with prevalence rates of up to 93% in performance horses
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(Hewetson & Tallon 2021; van den Boom 2022; VVokes et al. 2023), colic, which affects 4-10% of horses annually
(Rhodes & Madrigal 2021), and parasitic infections, particularly strongylosis, affecting up to 100% of grazing
equids in some regions (Hedberg-Alm et al. 2020; Ili¢ et al. 2023). The management of these conditions through
traditional phytotherapeutic approaches in Kazakhstan represents a complex interplay of empirical observation,
cultural transmission, and adaptive practices. The pharmacological basis for the efficacy of many traditional
remedies can be attributed to secondary plant metabolites, including alkaloids, flavonoids, tannins, and essential
oils, which often exhibit multifaceted therapeutic effects (Bittner Fialova et al. 2021). Previous ethnobotanical
studies in Central Asia have documented a diverse array of plants used in traditional veterinary medicine.
Aldayarov et al. (2022) reported 78 plant species used for veterinary purposes in Kyrgyzstan, while
Mukhamadieva et al. (2022) identified 92 species employed in ethnoveterinary practices in southern Kazakhstan.
However, these studies have largely focused on general livestock health, with limited specific attention to equine
digestive disorders. The present study aims to address this knowledge gap through a comprehensive
ethnobotanical survey of medicinal plants used for treating equine gastrointestinal disorders in Kazakhstan. By
employing a mixed-methods approach combining quantitative and qualitative data collection techniques, we seek
to elucidate the botanical diversity, preparation methods, modes of administration, and associated traditional
knowledge pertaining to these phytotherapeutic practices. The selection of Kazakhstan as the study area is
particularly pertinent given its unique biogeographical and cultural context. The country's position at the
intersection of European and Asian floral regions contributes to its high level of plant endemism, with
approximately 14% of species found nowhere else (Nendissa et al. 2023; Ospangaliyev et al. 2023). Furthermore,
Kazakhstan's historical role in the Silk Road trade routes has facilitated the exchange of ethnobotanical
knowledge, potentially incorporating influences from Traditional Chinese Medicine (TCM) and Ayurvedic
practices. The methodological framework for this study is grounded in established ethnobotanical research
protocols (Bulut & Tuzlact 2015). Primary data collection methods include semi-structured interviews,
participatory observation, and voucher specimen collection. Informants (n = 70) were selected using purposive
and snowball sampling techniques, focusing on individuals with recognized expertise in traditional equine
healthcare, including horse breeders (malshy), traditional healers (emshi), and community elders. Ethnobotanical
data analysis employs both quantitative and qualitative approaches. Quantitative metrics include the Use Value
(UV) index (Zenderland et al. 2019) to assess the relative importance of individual plant species, and the Informant
Consensus Factor (ICF; Tumoro & Maryo 2016; Da Costa Ferreira et al. 2021) to evaluate the level of agreement
among informants regarding the use of plants for specific conditions. Qualitative analysis utilizes grounded theory
methodology (Nelson 2020) to identify emergent themes in traditional knowledge transmission and practice.
Botanical identification follows the nomenclature of the Flora of Kazakhstan (Pavlov 1956-1966) and more recent
taxonomic revisions. Voucher specimens are deposited in the herbarium of the Institute of Botany and
Phytointroduction, Almaty, Kazakhstan, ensuring the reproducibility of identifications and facilitating future
research. The potential applications of this research extend beyond the documentation of traditional knowledge.
By identifying plants with a long history of use in treating equine digestive disorders, this study provides a
scientifically-grounded basis for bioprospecting efforts. The ethnopharmacological approach, which considers not
only individual plant species but also traditional formulations and preparation methods, can inform the design of
in vitro and in vivo studies to evaluate the efficacy and safety of these remedies. Moreover, the documentation of
sustainable harvesting practices and traditional conservation measures contributes to the broader discourse on
biocultural diversity conservation. This is particularly relevant in the context of Kazakhstan's ongoing efforts to
implement the Nagoya Protocol on Access and Benefit-sharing, ensuring that the benefits arising from the
utilization of genetic resources are shared equitably. The integration of traditional knowledge with modern
veterinary medicine presents both opportunities and challenges. While ethnobotanical remedies offer potential
alternatives or adjuncts to conventional treatments, issues of standardization, quality control, and potential herb-
drug interactions should be carefully considered. The development of evidence-based phytotherapeutic
approaches for equine gastrointestinal health necessitates a multidisciplinary collaboration between
ethnobotanists, veterinary pharmacologists, and practicing veterinarians. Despite the potential value of traditional
phytotherapeutic knowledge in addressing equine digestive health issues, there remains a significant gap between
ethnoveterinary practices and evidence-based veterinary medicine. The lack of systematic documentation,
phytochemical characterization, and clinical validation of these traditional remedies has limited their integration
into mainstream veterinary care. This disconnect represents a missed opportunity for improving equine health
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outcomes, particularly in regions where access to conventional veterinary treatments may be limited. The present
study seeks to address this challenge by providing a comprehensive and scientifically rigorous account of the
medicinal plants used for equine digestive health in Kazakhstan. By documenting not only the botanical identities
and traditional uses but also the associated ethnopharmacological knowledge regarding preparation methods,
dosages, and perceived mechanisms of action, we aim to create a valuable resource for both the preservation of
biocultural heritage and the advancement of veterinary phytotherapy.

MATERIALS AND METHODS

Study area

The ethnobotanical survey was conducted across three distinct regions of Kazakhstan: northern (Akmola and
North Kazakhstan oblasts), central (Karagandy oblast), and southern (Almaty and Zhambyl oblasts). These
regions were selected to represent diverse ecological zones, including steppe, semi-desert, and mountain foothill
areas, as well as to capture potential variations in traditional knowledge across different Kazakh cultural
subgroups.

Informant selection and ethical considerations

A total of 70 informants were recruited using a combination of purposive and snowball sampling techniques. The
inclusion criteria for informants were: (i) recognized expertise in traditional equine healthcare, (ii) minimum age
of 40 years, and (iii) residence in the study area for at least 20 years. The informant pool comprised 35 horse
breeders (malshy), 20 traditional healers (emshi), and 15 community elders. Prior to data collection, ethical
approval was obtained from the Ethics Committee of the Kazakh National Agrarian University. Informed consent
was secured from all participants, with particular attention to explaining the study's objectives, potential benefits,
and the voluntary nature of participation.

Data collection
Ethnobotanical data were collected through semi-structured interviews and participatory observation between
May and September 2023. The interview protocol, developed based on standard ethnobotanical questionnaires
(Shosan et al. 2014), was pilot-tested with five informants and subsequently refined. Interviews were conducted
in Kazakh or Russian, depending on the informant's preference, and were audio-recorded with permission.
The semi-structured interviews focused on:

1. Demographic information of the informant
Local names and uses of plants for equine digestive disorders
Plant parts used and collection methods
Preparation techniques and dosage forms
Administration routes and frequency
Perceived efficacy and any known side effects

7. Source of ethnobotanical knowledge (e.g., familial transmission, apprenticeship)
Participatory observation involved accompanying informants during plant collection expeditions and observing
the preparation of traditional remedies. Field notes and photographs documented these activities, capturing
contextual information on habitat preferences and sustainable harvesting practices.

S

Plant specimen collection and identification

Voucher specimens were collected for each cited plant species following standard herbarium techniques (Greene
etal. 2023). GPS coordinates were recorded for each collection site using a Garmin eTrex 30x device. Specimens
were pressed, dried, and prepared according to established herbarium protocols. Taxonomic identification was
performed using the Flora of Kazakhstan (Pavlov 1956-1966) and updated nomenclature from The Plant List
(http://www.theplantlist.org/). Identifications were verified by botanists at the Institute of Botany and
Phytointroduction, Almaty. Voucher specimens were deposited in the institute's herbarium, with duplicate sets
stored at the Kazakh National Agrarian University.

Data analysis
Quantitative ethnobotanical indices were calculated to assess the cultural significance and consensus on plant use:
1. Use Value (UV) index: UV = XU / n; where U is the number of use reports for a species and n is the total
number of informants (Phillips & Gentry 1993).
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2. Informant Consensus Factor (ICF): ICF = (nur - nt) / (nur - 1); where nur is the number of use reports in
each category and nt is the number of taxa used (Uddin & Hassan 2014).
3. Fidelity Level (FL): FL (%) = (Np / N) x 100; where Np is the number of informants citing a species for
a particular ailment and N is the total number of informants citing the species for any ailment (Ugulu &
Baslar 2010).
Data were analyzed using R statistical software (version 4.1.2).
Qualitative data analysis employed a grounded theory approach. Interview transcripts and field notes were coded
using ATLAS.ti software (version 9.0). Open coding identified key concepts, while axial and selective coding
established relationships between categories and core themes.
A medicinal use agreement ratio (MUA) was calculated to assess the level of agreement among informants
regarding the use of specific plants for particular conditions:
MUA = (nt - nu) / (nt - 1); where nt is the total number of use reports for a particular species and nu is the number
of use categories reported for that species (Tuler & Silva 2014).
To ensure data reliability, a subset of 15 informants was re-interviewed after a one-month interval. The
consistency of responses was evaluated using the Kappa statistic, with a threshold of x > 0.75 considered
indicative of substantial agreement.
All statistical analyses were performed using SPSS (version 27.0), with a significance level set at p < 0.05.

RESULTS

Demographic characteristics of informants

The study involved 70 informants across three regions of Kazakhstan. Table 1 presents the demographic
characteristics of the participants. The majority of informants were male (74.3%), reflecting the gender
distribution typically observed in traditional equine care roles in Kazakhstan. The age range of informants was
40-82 years, with a mean age of 58.6 = 9.7 years. Horse breeders constituted the largest occupational group
(50.0%), followed by traditional healers (28.6%) and community elders (21.4%). Most informants had secondary
education (54.3%), and a significant proportion (74.3%) had over 30 years of experience in traditional equine
healthcare practices.

Table 1. Demographic characteristics of informants (n = 70)

Characteristic Category Number  Percentage
Gender Male 52 74.3%
Female 18 25.7%
40-50 years 15 21.4%
51-60 years 28 40.0%
Age 61-70 years 19 27.1%
>70 years 8 11.4%
Horse breeders 35 50.0%
Occupation Traditional healers 20 28.6%
Community elders 15 21.4%
No formal education 5 7.1%
Primary 12 17.1%
Educational Level
Secondary 38 54.3%
Tertiary 15 21.4%
20-30 years 18 25.7%
Years of Experience  31-40 years 29 41.4%
>40 years 23 32.9%

Ethnobotanical Inventory

The ethnobotanical survey documented a total of 40 plant species from 24 families used in treating equine
digestive disorders. Table 2 presents the comprehensive ethnobotanical inventory, including scientific names,
family, local names, parts used, preparation methods, and reported uses.
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Table 2. Ethnobotanical inventory of plants used for equine digestive disorders in Kazakhstan.

. . Local Parts Preparation Use Value
Scientific name Famil Reported Uses
y name used method P (UV)

Glycyrr'hlza Fabaceae Miya Root Decoction Gastric ulcers, Colic 0.86
uralensis
Ferula assa- . Sasyk- . . . .

. Apiaceae Y Resin Infusion Colic, Bloating 0.79
foetida kuray
Arte':mls.la Asteraceae Zhusaan Aerial Infusion In.testlnal parasites, Appetite 0.74
absinthium parts stimulant
Peganum harmala  Nitrariaceae ~ Adyraspan  Seeds Powder Colic, Diarrhea 0.69
Inula helenium Asteraceae Kul-kaiyr Root Decoction Gastric ulcers, Digestive tonic  0.63

The table above presents a subset of the most frequently cited plants. The ethnobotanical inventory reveals a rich
diversity of plant species used for equine digestive health in Kazakhstan. Fabaceae was the most represented
family with 6 species, followed by Asteraceae (5 species) and Lamiaceae (4 species). Roots were the most
commonly used plant part (32.5% of species), followed by aerial parts (27.5%) and seeds (20.0%). Decoctions
(37.5%) and infusions (30.0%) were the predominant preparation methods.

Use Value (UV) and Informant Consensus Factor (ICF)

The UV index was calculated to assess the relative importance of each plant species. Table 3 presents the top 10
species with the highest UV scores. Glycyrrhiza uralensis (UV = 0.86) emerged as the most important species,
cited by 60 out of 70 informants for treating gastric ulcers and colic. Ferula assa-foetida (UV = 0.79) and
Artemisia absinthium (UV = 0.74) were also highly valued for their efficacy in treating various equine digestive
disorders. The ICF was calculated to determine the level of agreement among informants regarding the use of
plants for specific digestive conditions. Table 4 presents the ICF values for different categories of equine digestive
disorders.

Table 3. Top 10 plant species with highest Use Value (UV) scores.

Rank  Scientific Name Family Use Value (UV)
1 Glycyrrhiza uralensis  Fabaceae 0.86
2 Ferula assa-foetida Apiaceae 0.79
3 Artemisia absinthium  Asteraceae 0.74
4 Peganum harmala Nitrariaceae 0.69
5 Inula helenium Asteraceae 0.63
6 Achillea millefolium Asteraceae 0.59
7 Carum carvi Apiaceae 0.57
8 Mentha longifolia Lamiaceae 0.54
9 Berberis vulgaris Berberidaceae  0.51
10 Althaea officinalis Malvaceae 0.49

The high ICF values (> 0.92) across all categories indicate strong agreement among informants on the use of
specific plants for treating these conditions. Gastric ulcers showed the highest consensus (ICF = 0.939), followed
closely by diarrhea (ICF = 0.929) and intestinal parasites (ICF = 0.929).

Fidelity Level (FL) and Medicinal Use Agreement (MUA)
The FL was calculated to identify the most preferred species for treating specific digestive disorders. Table 5
presents the top three species with the highest FL for each major disorder category.
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Table 4. Informant Consensus Factor (ICF) for categories of equine digestive disorders.
Disorder Category  Number of Use Reports Number of Taxa ICF

Colic 187 15 0.925
Diarrhea 156 12 0.929
Gastric ulcers 132 9 0.939
Bloating 98 8 0.928
Intestinal parasites 85 7 0.929
Constipation 64 6 0.921
Appetite loss 53 5 0.923

Table 5. Fidelity Level (FL) of most preferred species for specific digestive disorders.
Disorder Species Np N  FL (%)
Ferula assa-foetida 55 60 91.67

Colic Carum carvi 40 48 8333
Mentha longifolia 38 46 8261
Glycyrrhiza uralensis 58 60 96.67
Gastric ulcers Inula helenium 42 44 9545
Althaea officinalis 32 34 9412
Punica granatum 36 38 9474
Diarrhea Quercus robur 30 32 93.75
Vaccinium myrtillus 28 30 93.33
Artemisia absinthium 51 52  98.08
Intestinal parasites ~ Tanacetum vulgare 35 37 9459

Cucurbita pepo 29 31 9355

The high FL values indicate strong fidelity in the use of specific plants for particular conditions. Notably, A.
absinthium showed the highest fidelity (98.08%) for treating intestinal parasites, while G. uralensis demonstrated
high fidelity (96.67%) for gastric ulcers. The MUA ratio was calculated to assess the level of agreement among
informants regarding the use of specific plants for particular conditions. Table 6 presents the MUA ratios for the
top 10 most cited plant species.

The high MUA ratios (> 0.95) indicate strong agreement among informants on the specific uses of these plants.
A. officinalis showed perfect agreement (MUA = 1.000), being consistently reported for treating gastric ulcers.

Preparation methods and administration routes

The study documented various preparation methods and administration routes for the medicinal plants. Fig. 1
summarizes the frequency of different preparation methods. Decoctions (37.5%) and infusions (30.0%) were the
most common preparation methods, accounting for over two-thirds of all preparations. These methods were
particularly preferred for root and aerial part preparations. The primary administration routes were oral (85.0%),
followed by topical application (10.0%) and rectal administration (5.0%). Oral administration typically involved
mixing the prepared remedy with feed or administering it directly using a dosing syringe.

Dosage and treatment duration

Informants provided detailed information on dosage and treatment duration for various remedies. Table 7 presents
examples of dosage regimens for some of the most commonly used plants. Dosages were typically adjusted based
on the horse's body weight, with an average dose of 10-50 g of dried plant material per day for a 450 kg-horse.
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Treatment durations ranged from 2-3 days for acute conditions like colic to 7-10 days for chronic issues such as
gastric ulcers.

Table 6. Medicinal Use Agreement (MUA) ratios for top 10 most cited plant species.

Species Total Use Reports (nt)  Use Categories (nu) MUA
Glycyrrhiza uralensis 60 2 0.983
Ferula assa-foetida 55 2 0.981
Artemisia absinthium 52 2 0.980
Peganum harmala 48 2 0.979
Inula helenium 44 2 0.977
Achillea millefolium 41 3 0.950
Carum carvi 40 2 0.974
Mentha longifolia 38 2 0.973
Berberis vulgaris 36 2 0.971
Althaea officinalis 34 1 1.000

Tincture

Poultice

Maceration

Decoction

Powder

Infusion

Fig. 1. Frequency of preparation methods for medicinal plants.

Table 7. Dosage regimens for selected medicinal plants.

Species Preparation  Dosage Duration  Condition
Glycyrrhiza uralensis ~ Decoction 50g L% 500 mLday! 7-10days Gastric ulcers
Ferula assa-foetida Infusion 20g Lt 250 mLday! 3-5days  Colic
Artemisia absinthium  Infusion 30gL? 300 mLday? 5-7days Parasites
Peganum harmala Powder 10 g day™ 2-3 days Diarrhea
Inula helenium Decoction 40 gLt 400 mLday? 5-7 days Gastric ulcers

Perceived efficacy and side effects

Informants reported high perceived efficacy for many of the traditional remedies. Table 8 summarizes the
perceived efficacy ratings for the top 5 most frequently cited plants. The majority of informants rated these plants
as "Very effective” or "Moderately effective” for their intended uses. G. uralensis received the highest efficacy
rating, with 85.0% of informants considering it very effective for treating gastric ulcers. Reported side effects
were generally mild and infrequent. The most commonly mentioned side effects included transient diarrhea (4.3%
of all treatments), mild abdominal discomfort (2.8%), and increased urination (1.9%). No severe adverse reactions
were reported.

Knowledge transmission and conservation practices
The study explored the mechanisms of ethnobotanical knowledge transmission and traditional conservation
practices. Fig. 2 presents the primary sources of ethnobotanical knowledge reported by informants.
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Table 8. Perceived efficacy ratings for top 5 most frequently cited plants.

Species Very effective  Moderately effective  Not effective  Don't know
Glycyrrhiza uralensis ~ 85.0% 11.7% 0.0% 3.3%
Ferula assa-foetida 80.0% 16.4% 1.8% 1.8%
Artemisia absinthium  78.8% 17.3% 1.9% 1.9%
Peganum harmala 75.0% 20.8% 2.1% 2.1%
Inula helenium 77.3% 18.2% 2.3% 2.3%

Books/written sources
Community elders

Personal experience

Family tradition

Apprenticeship

Fig. 2. Primary sources of ethnobotanical knowledge reported by informants.

The majority of informants (54.3%) reported acquiring their ethnobotanical knowledge through family traditions,
indicating a strong intergenerational transfer of knowledge. Apprenticeship with experienced healers or horse
breeders was the second most common source (21.4%), followed by personal experience and experimentation
(14.3%).

Conservation practices and sustainability
Informants demonstrated awareness of sustainable harvesting practices and conservation measures. Table 9
summarizes the reported conservation practices for medicinal plant collection.

Table 9. Conservation practices reported by informants.

Conservation Practice Number of informants  Rate (%)
Selective harvesting 58 82.9
Leaving part of the plant for regeneration 52 74.3
Rotational harvesting areas 45 64.3
Cultivating medicinal plants 23 329
Avoiding collection of rare species 19 27.1
Collecting only mature plants 17 24.3

The majority of informants (82.9%) practiced selective harvesting, focusing on mature plants and leaving younger
specimens for future growth. A significant proportion (74.3%) reported leaving parts of the plant intact to ensure
regeneration, particularly for root-harvested species.

Regional variations in plant use
The study revealed some regional variations in plant use across the three studied areas of Kazakhstan. Table 10
presents a comparison of the top 5 most frequently cited plants in each region.
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Table 10. Regional comparison of top 5 most frequently cited medicinal plants.

Rank  Northern Region Central Region Southern Region

1 Glycyrrhiza uralensis  Ferula assa-foetida Peganum harmala

2 Artemisia absinthium  Glycyrrhiza uralensis ~ Glycyrrhiza uralensis

3 Inula helenium Artemisia absinthium  Ferula assa-foetida

4 Achillea millefolium Carum carvi Berberis vulgaris

5 Tanacetum vulgare Mentha longifolia Ziziphora clinopodioides

While G. uralensis was consistently among the top-cited plants across all regions, there were notable differences
in the ranking and composition of other frequently used species. These variations likely reflect differences in local
flora, cultural preferences, and the prevalence of specific equine health issues in each region.

Correlation between informant characteristics and ethnobotanical knowledge
Statistical analysis revealed correlations between certain informant characteristics and the extent of their
ethnobotanical knowledge. Table 11 presents the Spearman's rank correlation coefficients for selected variables.

Table 11. Spearman's rank correlation coefficients between informant characteristics and number of plants cited.

Characteristic Correlation coefficient (rs)  p-value
Age 0.68 <0.001
Years of experience  0.72 <0.001
Educational level -0.15 0.217
Occupation type 0.31 0.009

A strong positive correlation was observed between the informant's age and the number of plants cited (rs = 0.68,
p < 0.001), as well as between years of experience and plant knowledge (rs = 0.72, p < 0.001). Occupation type
showed a weak positive correlation (rs = 0.31, p = 0.009), with traditional healers generally citing more plants
than horse breeders or community elders. Educational level did not show a significant correlation with the extent
of ethnobotanical knowledge.

Phytochemical Basis of Traditional Remedies

Based on literature review and informant reports, the study identified key phytochemical compounds potentially
responsible for the therapeutic effects of the most frequently cited plants. Table 12 summarizes these findings for
the top 5 species.

Table 12. Key phytochemical compounds in top 5 most frequently cited medicinal plants.
Species Major Phytochemical Compounds Potential Therapeutic Effects

Glycyrrhiza uralensis ~ Glycyrrhizin, liquiritin, isoliquiritin Anti-inflammatory, Gastroprotective

Ferula assa-foetida Ferulic acid, umbelliferone, asafoetides ~ Antispasmodic, Carminative

Artemisia absinthium  Absinthin, anabsinthin, thujone Antiparasitic, Digestive stimulant
Peganum harmala Harmine, harmaline, vasicinone Analgesic, Antidiarrheal
Inula helenium Alantolactone, isoalantolactone, inulin ~ Antimicrobial, Anti-ulcerative

The identified compounds provide a scientific basis for the reported therapeutic effects, aligning with traditional
uses. For instance, the glycyrrhizin in G. uralensis has documented anti-inflammatory and gastroprotective
properties, supporting its use in treating gastric ulcers.

Comparative analysis with modern veterinary practices

To contextualize the traditional remedies within modern veterinary medicine, a comparative analysis was
conducted. Table 13 presents a comparison between traditional treatments and conventional veterinary approaches
for selected equine digestive disorders.
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Table 13. Comparison of traditional and conventional treatments for selected equine digestive disorders.

Disorder Traditional Treatment Conventional Treatment Potential Synergies

Gastric ulcers Glycyrrhiza uralensis decoction ~ Omeprazole, Sucralfate Complementary gastroprotective effects
Colic Ferula assa-foetida infusion NSAIDs, Fluid therapy Potential antispasmodic synergy
Intestinal parasites ~ Artemisia absinthium infusion Ivermectin, Fenbendazole Adjunct to conventional deworming
Diarrhea Punica granatum decoction Bismuth subsalicylate, Probiotics ~ Complementary astringent effects

While traditional remedies cannot replace modern veterinary care, the analysis suggests potential complementary
roles. For instance, the gastroprotective effects of G. uralensis may complement conventional ulcer treatments,
potentially allowing for reduced dosages of synthetic drugs.

Validation of data reliability

The reliability of the ethnobotanical data was assessed through re-interviews with a subset of 15 informants after
a one-month interval. The Kappa statistic was calculated to measure the consistency of responses. Table 14
presents the Kappa values for different aspects of the ethnobotanical information.

Table 14. Kappa statistics for consistency of ethnobotanical information

Information category  Kappa value Interpretation

Plant identification 0.92 Almost perfect
Reported uses 0.88 Strong
Preparation methods 0.86 Strong

Dosage information 0.81 Strong
Perceived efficacy 0.79 Substantial

The high Kappa values (> 0.75) across all categories indicate substantial to almost perfect agreement between the
initial interviews and re-interviews, supporting the reliability of the collected ethnobotanical data.

DISCUSSION

This comprehensive ethnobotanical study provides valuable insights into the traditional use of medicinal plants
for equine digestive health in Kazakhstan. The documentation of 40 plant species from 24 families represents a
significant contribution to the ethnoveterinary knowledge base of Central Asia. The high informant consensus
factors (ICF > 0.92) across all digestive disorder categories indicate strong agreement among informants,
suggesting a well-established and culturally significant traditional knowledge system. The predominance of
Fabaceae, Asteraceae, and Lamiaceae families in the ethnobotanical inventory aligns with global trends in
medicinal plant use (Bhat et al. 2021). These families are known for their diverse secondary metabolites, including
flavonoids, terpenoids, and phenolic compounds, which often contribute to their therapeutic properties. The UV
and FL of species like G. uralensis, F. assa-foetida, and A. absinthium underscore their cultural and potential
pharmacological importance in equine healthcare. The preference for root and aerial part preparations, primarily
as decoctions and infusions, reflects practical considerations in traditional medicine. These methods efficiently
extract both water-soluble and moderately lipophilic compounds, potentially maximizing therapeutic efficacy
(Singh et al. 2023).

The documented dosage regimens and treatment durations provide valuable baseline data for future
pharmacological studies and potential clinical trials. Our findings both corroborate and expand upon previous
ethnobotanical studies in Central Asia. The use of G. uralensis for gastric ulcers aligns with its documented use
in TCM and its known anti-inflammatory properties (Snega et al. 2024). However, its specific application in
equine health represents a novel finding in the Central Asian context. The high citation frequency of F. assa-
foetida for colic treatment is consistent with its traditional use in human medicine for gastrointestinal disorders in
Iran and India (Panahi et al. 2020). Our study extends this knowledge to equine applications, suggesting potential
cross-cultural influences in ethnoveterinary practices along historical trade routes. The use of A. absinthium for
intestinal parasites in horses parallels its traditional use in human medicine across Eurasia (Li et al. 2024).
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However, the high-fidelity level (98.08%) for this specific use in equine care is a notable finding, warranting
further investigation into its antiparasitic efficacy in horses. In contrast to studies in neighboring regions [e.g.,
Zaitseva et al. (2023)], our research found a higher diversity of plants used specifically for equine digestive
disorders. This difference may reflect the strong equestrian tradition in Kazakhstan and the consequent
specialization of ethnoveterinary knowledge.

The documented conservation practices, particularly selective and rotational harvesting, align with sustainable
use principles observed in other traditional communities (van den Boom 2022). However, the relatively low
prevalence of medicinal plant cultivation (32.9% of informants) suggests an opportunity for promoting ex-situ
conservation strategies. Despite its comprehensive nature, this study has several limitations that should be
addressed in future research. The geographic scope, while covering three distinct regions, may not capture the full
diversity of ethnobotanical knowledge across Kazakhstan's vast territory. Data collection occurred between May
and September, potentially underrepresenting plants used in other seasons and missing important seasonal
variations in plant use. The predominance of male informants (74.3%) may have led to an underrepresentation of
female-held knowledge, potentially overlooking different perspectives or practices.

While perceived efficacy was high for many plants, the study lacks quantitative data on treatment outcomes, a
limitation inherent to many ethnobotanical studies but one that could be addressed through follow-up clinical
investigations. Additionally, reliance on informant memory may have led to some inaccuracies in reported
information, particularly regarding less frequently used plants or precise dosages. These limitations, while not
undermining the overall value of the study, highlight areas for improvement in future ethnobotanical research in
the region.

CONCLUSION

In conclusion, this study provides a robust foundation for understanding the ethnobotanical practices related to
equine digestive health in Kazakhstan. The documented knowledge not only contributes to the preservation of
biocultural heritage, but also offers promising leads for pharmacological research and the development of
integrative veterinary approaches. As traditional knowledge faces threats from modernization and changing
lifestyles, the urgency of documenting and validating these practices cannot be overstated. Future research
building on these findings has the potential to enhance equine healthcare while fostering the conservation of both
cultural wisdom and plant biodiversity.
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