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ZUSAMMENFASSUNG

Afghanistan ist ein gebirgiges Land in der Mitte des eurasischen Kontinents, hat eine reiche
Flora und war seit der Antike immer das Gebiet von Kontroversen und Konflikten zwischen
denantiken ReichenDieser Hintergrund fuhrte zu einsgichenKultur und zu vielfaltigen
Traditionenwelchedie Verwendung voirzneipflanzen beinhalten. Die Flora des Landes ist
jedoch relativ schlecht erforschund die Untersuchungeran Arzneipflanzen, die in der
traditionellen Medizin verwendet werdesind bisher unzwichend Mit der nun vorgestellten
ethnobotanische Studie soll die Verwendung &ameipflanzen in den Provinzen Kabul und
Parwan dokumentiewerden Fur die Untersuchungen wurden ethnobotanische Daten durch
Interviews mit sachkundigen Einheimischen axnVerwendung strukturierter Fragebdgen
gesammeltParallel dazu wurdeHerbarbelege im Herbarium der Fakultat fir Pharmazie der
Universitdt Kabul archiviert. Die Ergebnisse dieser Umfrage zeigen, dass im
Untersuchungsgebiet insgesamt 2r@neipflanzenArten aus 8 Familien verwendet wurden.

Am haufigsten vertreten waren Mitglieder der Pflanzenfamilien Asterace®s),(E@baceae,
Lamiaceae(jeweils > 8%) Apiaceae(8%), Rosaceae (>9%), Solanaceae, Poaceae und
Brassicaceae (jeweils 4. Von den dokumenérten Pflanzenvurden ca. 3% (87 Arten)

sehr haufig verwendet, zitiert von mehr als 10 Informante® &6 Arten) wurden haufig
verwende(5-10-mal erfasstund 46 (127 Arten) wurden weniger haufig verwen¢et-mal
erfasst. Es wurde festgestellt, dafichorium intybusL., Achillea wilhelmsiiK. Koch,
Foeniculum vulgareMill., Althaea officinalisL., Plantago majorL., Berberis integerrima
Bunge,Descurainia sophidlL.) Webb ex PrantiGlycyrrhiza glabral., Artemisia absinthium

L., Mentha longifolia (L.) L., Artemisia alba Turra, Anethum graveolend., Alhagi
pseudalhag(M. Bieb.) Desv.Prunus cerasuk., Trachyspermum amn(i.) Spraguelrtica
dioica L., Artemisia sieberBesserEphedra gerardianaVall. Ex Klotzsch & GarckeMalva
neglectawallr., Juglans regid.., Peganum harmal&., Borago officinalisL., Hymenocrater
sessilifoliusBenth. undLevisticum officinaleWw.D.J.Koch die am haufigsten verwendeten
Arten in der Region sind. Dée Arzneipflanzen werden hauptsachlich zZlherapievon
MagenDarm-Erkrankungen% 28%), MuskelSkelettErkrankungenx 21%), HerzKreislauf
Erkrankungen> 12%), Harnwegserkrankunger (L0%) und Atemwegserkrankungen (o)
verwendet. Die haufigsten Darcbungsformen waren Infusien (21%), Pulver (20%),
Abkochungen (18%), Frischverzehr (1%) und Mazeration7%).

Diese Studie zeigt, dass der Einsatz vamneipflanzen zur Behandlung verschiedener,
typischerweise geringfugiger Erkrankungén untersuchten Gebieechthaufig praktiziert

wird. Auch wenn einige Heilpflan im gesamten Gebiet haufig verwendet werden, haben sie
jedoch regional unterschiedliche Verwendungszwecke. Einige der von unseren Informanten
zitierten Pflanzen haberbisher keine bibliographischen Angaben zur traditionellen
medizinischen Verwendung.



SUMMARY

Afghanistan is a mountainous country located in the middle of the Eurasiatic continent. It has
arich flora and has always bemmarea of controversy and conflict between different emperors
since ancient times. This background resultettimculture and traditions that include the use

of medicinal plants. However, the flora of the country is not ingkstigatedand research on
medicinal plants used in traditional medicine is limitedtii now. The nowpresented
ethnobotanical studlyas beeresigned to document the use of medicinal plants in the Kabul
and Parwan provinces. Field research was conducted by collecting ethnobotanical data via
interviews with knowledgeable local people using structured questionnaires. Herbarium
specimens werdepositedn the herbarium of the Faculty of Pharmacy, Kabul University. The
results of this survey show that a total of 270 medicinal plant species belonging to 76 families
were used in the study area. Most of these species were menflibies mlant families
Asteraceae 10%), Fabaceaelamiaceae(>8% each), Apiaceae (8%), Rosaceae>{(%),
SolanaceaePoaceae, and Brassicace@@o(each) Out of all the plants we reported,
approximately 3% (87 species) were very frequently used, cited by more than 10 informants;
21% (56 species) were frequently us@dcorded 510 timeg and 47% (127 species) were less
frequent usérecorded 46 time9. It was found thaCichorium intybud.., Achillea wilhelmsii

K. Koch, Foeniculum vulgareMill., Althaea officinalisL., Plantago majorL., Berberis
integerrimaBunge,Descurainia sophidl.) Webb ex PrantiGGlycyrrhiza glabralL., Artemisia
absinthiumL., Mentha longifolia(L.) L., Artemisia albarurra,Anethum graveoleris, Alhagi
pseudalhag(M. Bieb.) Desv.Prunus cerasuk., Trachypermum amm(L.) Spraguelrtica

dioica L., Artemisia sieberBesserEphedra gerardianaVall. ex Klotzsch & Garckeyialva
neglectawallr., Juglans regia.., Peganum harmal&., Borago officinalisL., Hymenocrater
sessilifoliusBenth., and_evisticum offimale W.D.J.Koch, were the most often used species

in the area. Theemedicinal plants were mainly used ttie management ofastrointestinal
diseasesx28%), muscleskeletal problems>21%), cardiovascular diseases12%), urinary

tract diseases>(10%), and respiratory tract diseases (10%). The most frequent forms of
administration were infusi@(21%), powdes (20%), decoctios (18%), fresh consumption
(11%), and maceratior7%). This study reveals that the utilization of medicinal plants is
frequenly practiced for the treatment of different, typically minor disorderghe areeof
interest Even though some medicinal plants are commonly used throughout the area, they own
regionally different uses. In the meantime, some of the plants cited byfoumants have no
bibliographic record in terms of traditional medicinal usél now.



1 INTRODUCTION

1.1 General

For many centuries, treatment with medicinal plantsweaslythe only resource available for
numerous ethnic groups, and nowadays, plants ilres&td in traditional medicine to treat or
prevent diseasg$asparetto, et al., 2012tudies on the ethnomedicinal uses of medicinal
plants by local people are very important because they may lead to the discovevydafige

of natural origin. The documentation of traditional knowledge of medicinal plants has provided

many important drug$at are used in modern mediciféeinrich, et al., 2013)

More than 25% of currently available meides in the markets are derived from medicinal
plants. The use of planis orderto treatdiseases and relieve physical suffering has started
from the earliest times of mankind's histqfySar g é n, .d\bwadaysthe us€d 1 3)
medicinal plants for the treatment of ailments is still important for humans, especially if they

have restricted access to modern medicines.

Ethnobotany is focused on the study of indigenous knowletipew dants are perceived,

used, and mamggd. Many ethnobotanical studies are being conducted in Asian countries,
searching for a better knowledge of traditional medicines, and better scientific identification of
the plants. Ethnopharmacology is related to thseovation, description, and expeéntal
investigation of indigenous drugs and their biological activiiésinrich & Gibbons, 2001)
Furthermore, it combines information acquired from people that use medicinal plants
(traditional communities and expertsjtivchemical and pharmacological studies, allowing the
formulation of hypotheses about the pharmacological activities and compounds responsible for
the reported therapeutic effe¢®ruhn & Holmstedt, 1981)The dscovery and imestigation

of medicinal plants are of huge relevance, deenvell-developed countries oF example, the
emergence of resistance to antibacterial agents is a persuasive concern for human health.
Therefore new drugs to combat this problem are in greahaled (Coates, et al., 20027
detailed investigation and documentation of medicinal plants used by local inhabitants and
ethnopharmacological evaluation to verify their efficacy and safetleadrio the development

of important herbal drugs dheisolation of compounds of therapeutic value.

Afghanistan is a mountainous country located in the middle of the Eurasiatic continent between
|l atitude 30 2506 and 38 316 north and | ongi
Turkmenistan, Uzbekistan, and Tajikistan in the North, China to the Nottfedsstan to the

1



East and South, and Iran to the West (Figure 1). The total area of Afghamnistants tamearly
635,000 square kilometerA. large part of Afghanistan lies in theest and central Asiatic
floristic region. The southern lowland belongs to theigain-Indian Desert region, and the
eastern part befgs to the Sindapanese regiofKitamura, 1960) Due to its geographical
situation,andedaplic and climatic conditions, the country has a rich flora out of which a great
number of plant species are used in traditional meel{™ounos, et al., 1987As mentiord
above, the flora of Afghanistan, due to its geograptuoaition in Central Asia and different
climatic, topographic, and edaphic fas (geodiversity), is very diverse. According to recently
published literature, Afghanistan is one of the richest countries in terms of plant diversity in a
mainly arid zone &ving an estimated number of 5,400 vascular plant species. The number of

de<ribed plant taxa is 4826, and the endenmatio is 24%(Breckle, et al., 2013)
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Figure 1 Map of AfghanistaifAnon., 2021)

Traditional ethnobotanical knowledge atie prevalence of medicinal plants in Afghanistan
have poorly been investigated by some autfidatk, 1955a) (Volk, 1961b) (Younos, et al.,
1987) (Davis, et al., 1995)Kassam, et al., 2010)jJeppesen, et al., 201ZKarimi, 2016)



(Keusgen, et al., 2020and byKarimi, et al.(2019) A further report has been published by
Amini & Hamdam(2017) butthedata wee not validated. Whether or not, data regarding the
number of medicinal plants used in the traditional medicine of Afghanistan diverges. Volk
(1955a)reveals that 173 medicinal plant species are commonly used for nagicrposes in
Afghanistan, whileYounos, et al(1987)reported 215 plant species with medicinal potential

in the traditional medicine of the country. These numbers own the potential to be enlarged due
to the continung inventory and investigation of yet unidentified medicinal plant species. A
detaled investigation and documentation of medicinal plants used in traditional medicine and
their ethnopharmacological evaluation to verify their efficacy and safety can detu t
development of invaluable herbal drugsh@isolation of compounds of thegpeutic value. On

the other hand, much of the traditional knowledge about medicinal plants is being lost with
time, either by the lack of studies or by the inadequate ugpdant resources by the new
generation.So, the documentation ofraditional knowledgeegarding the use of medicinal
plants by local peoplevill preserve valuable traditional knowledge and provide novel
information for both future generations and other wumities as well as for resource

management and conservation.

After a long period, a comprehensive investigation of medicinal plants in Afghanistan began
by our research group in 2014 with the Germddghan cooperation of pharmaceutical
facultiessupporte by DAAD and continues up to the present. In total, information from the
whole country was available in more than 11,000 structured questionnaires. In this study,
besides recording traditional knowledge about medicinal plants, also general ethnobotanical
aspects likethe usage of certain plants in indigenous culture for food, medicine, rituals,
building, household implements, firewood, pesticides, clothing, shelter, and other purposes are

respected.

This dissertation deals withsystematic study of medial plantswith much emphasis on the
inventory of medicinal plants used by inhabitants &mel documentation oftraditional
knowledgeregardingmedicinal plargin the rural and nomrban settlement areas of Kabul and
Parwan provinceslhe area has beehasen for this investigation becauteinhabitantcan
represent the country welfhe style of living is very traditionaéven in Kabul citybecause

most of the population of Kabul city are internally displaced people who left their regions due
to thewar and settled in Kabulccordingly,the dependence on plants for medicinal purposes
is very high. Ghorband vallewhich makes up twthirds of Parwan provingevas under the

control of Mujahidin and the later Taliban allowing only a very limited exofpa with the
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Kabul area. All these factors support the preservation of traditional knowledge about medicinal

plants in this area.

1.2 A brief overview of dimate and plant collecting activitiesin Afghanistan

Afghanistan has a Mediterranegpe climate excepfor the high mountains of the eastern
part which fitthe monsoon climate. The largest paftthe countryhavea rainy spring, very
hot and dry summer, arid fall, and cold wintath snowfall The high mountains located in
the middle of Afghanistan ithe East to West direction are covered with snow which melts in
summer and supplies water to the valleys and the aaadlagriculturalands. Figure 2shows

the map othe average rainfall and snowfall aroundAfghanistan As seen on the mathe
avemlge annual rainfall is highest in thertheastermountains (dark blue and purple), while

the lowest rainfall area is in the Southwest of Afghanistan (oreetd)e
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Figure 2 Average annual precipitation in Afghanistéuniversity of Nebraska Omaha, n.d.)

Due to thempact of thearid climate and the damaged destructiosaused bgrazinganimak

and herds as well as duethe gathering of plants for fuel (Figure 3), most parts of the country
changedo deseHike vegetationKitamura, 1960)This mayalsohavecauseé changesn the
distribution of plant species, as well as reductions in the size of plant populations, or even local
extinctions of these populations. In &duh, many plant species are declining with time due to

climate change accompanied by theessivegatherimg of plants as fuel as well as for selling
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to the market in order to get livelihood with time. These problems significantly affect plant
biodiversty, especially in Ghorband valley. Based on the climatic point of view, Afghanistan

has been divided into three climatic zones.

Figure 3 Gathering of plants as fuel in Bamyan.

1.2.1 Subtropical zone
The subtropical zone occupies thexiphery of thecountry. This zone stretché®sm 400m to

1200 m elevation, and the vegetation is malikg thatof deserts.In this zone, rice, wheat,
cotton, and melons are extensively cultivated. Pomegranates and grapes are allandsnt.
alba L., Salix babylonical., Schinus molld.., Platanus orientalisPinus halepensiMill. ,
Cupressus sempervirehs andPlatycladus orientaligL.) Franco Thuja orientalis)are seen

as cultivated species in gardéidstamura, 1960)

1.2.2 Warm temperate zone

This zone covers the inner concentric area between the peripheral subtzopEand the
central cold temperate zone and is situated at an elevation between 1200 m up to 2400 m. In
this zone, treeszachonly around 3 to 5 m in heig, and the meadoVike vegetation consists
of many but scattered species suciCaavolwlusdorycniumL. subspsubhirsutugRegel &
Schmalh.) Sa'aqConvolvulaceae)Alcea (Malva) rhyticarpa (Trautv.) lljin (Malvaceae),
Eremurus olgadregel(E. angustiblius Baker) (Asphodelaceae)elphinium zalilAitch. &
Hemsl, andD. rugulosumBoiss. (RanunculaceaeArnebia guttatasubsp.griffithii (Boiss.)
Sadat (Boraginaceae, Figure 4)phanopleura leptoclada(Aitch. & Hemsl.) Lipsky
(Apiaceae),Cullen (Psoralea) drupacea(Bunge) C.H. Stirt. (Fabaceaefephalorhizum
oopodunPopov & Korovin (PlumbaginaceadjussowiaRlagiobasis) sogdiana B. Fedtsch.
Aster altaicuswilld., Cousinia microcarpaoiss, C. olgaeRegel & Schmalh.C. pectinata
Rechf. (C. gillii), C. bipinnataBoiss, Lepidolopsis turkestanioggregel & Schmalh.) Poljakov
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(Chrysanthemum chrysostachyd)seudohandelia umbellifergBoiss.) Tzvelev (Chrys
floccosum Kitam.) (Asteraceae),Astragalus alopeciasPall, A. elatior Kitam., A.

patentivillosis Gontsch(Fabaceae).

ST Y %y ", "-_ . Y

Figure 4 Arnebia afghanica in the Hindu Kush Mountains at an elevation of 2350 m.

On saline soilsArtemisia maritimal. covers the hillside slopes, akthloxylon multiflorum
(Mog.) Bunge ex Bois@r H. salicornicum(Moq.) Bunge ex Boisshe salt marsh depressions
of plains. In some parts of this zone, especially near Kabul, such mdi&doxegetation has
a different composition where Boraginacedirsdelofia (Adelocaryum) anchusoidékindl.)
Lehm, Cymoglossum wallichiiG. Don C. glochidiatum) Arnebia Macrotomia) speciosa
Aitch. & Hemsley andPrangos pubularigFigure 5) etc.grow.

Figure 5 Prangos pabularia in the flowering stage.

While in the region between Pulikhunthge center of Baghlan province, and Haibak, the center
of Samangan province, the dominant species of such meéddowegetation aré\egilops
squarrosalL. and Hordeum murinunmlL. subsp.leporinum (Link) Arcang. mixed with A.



triuncialis L. and sometime#.. crassaBoiss. ex HohenCousinias Convolvulus dorycnium

subspsubhirsutugRegel & Schmalh.) Sa'adndEremurus olgad&kegel.

In Paghman alley along rivulets, differeriRosaspp. (Figured) are seen. Also in a moist area
west of Kabul, Cyperaceae meads are seen composedSufirpusspp.,Eleocharisuniglumis
(Link) Schult.(E. transcaucasicaCarex pseudofoetidiiik., Juncus jaxarticu¥y.l.Krecz. &
Gontsch, etc. Some more speciasccurin contrast to the dry areas along roadsides, where
Tribulus terestrisL., Zygophyllum spp., Chenopodiaceous Bassia (Panderia) {ifaseh. &
C.A.Mey.) Freitag & G.KadereitB. (Kochia) odontopteréSchrenk) Freitag & G.Kadereit
Salsola foetidaVest ex Schulf. Atriplex stocksii(Wight) Boiss. A. repens), Halochas
violaceaBunge H. hispida(Schrenk) Bungeand other herbs are seen

™

Figure 6 Various Rosa spp. along rivulets in Paghman valfgyofo byKarimi, 2019).

Along the riversides, small trees suctedéseagnus angustifolib., Punica granatunt.., Ficus

[carica var.] johannisBoiss, Platanus orientalid.., Colutea paulsenirreyn and shrubs like
Hippophae rhamnoides L., Lycium ruthenicMurray, Rosa beggerian&chrenk Myricaria
bracteataRoyle (M. germanicasubsp.alopeculoigdg and Nitraria schoberiL., Tamarix
ramosissima.edeb(T. pentandra)andT. leptostachy®ungeoften growdocally, orin places

with groundwater supply. In areas with sufficient constant water supply, temperate species of
trees, shrubs, and mesophytierbs such a€rataegus songarigaSpiraea brahuicaBoiss.

[var. glaucophylla] Lonicera nummulariifoliaJaub. & SpacliL. [arboreavar.] persicaJaub.

& Spach),Celtis caucasicailld., Ficus palmataRoxb, Rosa beggerianaand mesophytic

herbs likeCam@nula sclerotrichaBoiss. (C.striata Boiss.) (Erythraeg Centauriumspp.,



Datisca cannabind.., Lindelofia (Adelocaryum) anchusoideandAdiantum capillusseneris

are seelfKitamura, 1960)

1.2.3 Cold temperate zone

The middle pes of Afghanistan belong to the cold temperate zone which is located at an
elevation between 2400 m to 360Q(Rigure7). This part of the country is the coldest region
in Afghanistan with an average high temperature of only 2Tt@. land contains dew dn

moisture and is situated near the melting snow.
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Figure 7 Map showsghe elevation in different parts of Afghanis{@anchez, 2009)

In this zone vegetation is rich, but in general not so densétesewdare rare (Kitamura, 1960).

The climate of central Afghanistan is cold and wet and a few beautiful summer ratstths
happenduring the year. For several months of the year, it is warm to hot at temperatures
continuously above 25° C, sometimes u@46C. Due to warmer temperatures, the best time
for traveling is from June to September ( WorldData.info, nld.Jower parts,Ferula spp.
(Figure 8), on high mountain slopesrtemisia maritimaand at rocky placeBlelica persica
Kunth (M. inaequiglumi}, Tetrapogon villosuBesf. Chloris villosg, Andrachne telephioides

L. (A. rotundifolig (Euphorbiaceae)Plocama (Gaillonia) eriantha (Jaub. & Spach) M.
Backlund & Thulin (Rubiaceae)Arnebia (Macrotomia) afghanica Mattiastrum dielsii
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Bornm., Trichodesm incanum (Bunge) A.DC. [var.stricta] (Figure 9), Heliotropium
cabulicumBunge (Boraginaceae), af@bnvolvulus kotschyanuBoiss. C. gonocladusare

distributed Peganum harmal& abundant along roads in the arid area.

Figure 8 Ferula sp. in the flowering stage.

Carum carviandVeronica campylopodBoiss. are seen in the mountain meaddvadix sp.,

Populus nigraL. [var. italica] and Juglans regig[subsp.fallax] are cultivated species well

growing in this zone (Kitamura, 1950

Figure 9 Trichodesma incanum in the flowering and-fimvering stageqphoto by Karimi)



1.2.4 Plants collecting activity

The history of scientific plantollecting activity in Afghanistan turns back to 18B8&erature

shows thatmore than 120 collectors carried out expeditions to the country. According to
literature Johann Martin Honigberger, a native Austrian in Russian attendarveas possibly

the first man who collected plants from Afghanistan. In 1833, he collected plantsidfabul

and between Kabul and Dara Ghazi Khan. His material remained unidentified for fourteen
decades until released by Rechinger, who published some of his collected plants in the
"Symbolae Afghanicae" and later on in "Flora IraflicHis materials & located in the
ANaturhistorisches Museum Wianin 1839,J.W. Grant collecteda few plant species from

the north of Bamyan and his materials are located in the Royal Botanic Gardens Kew (Alam,
2009). From 1839 to 1840, the flora of Afghanistan was eggloyWilliam A. Griffith , an

English botanist, who traveled to the country with the English army via Quetta, Pakistan. First,
he entered Kandahar and then went to the north and reached Kabul. Also, he visited the northern
Hindu Kush and through KehBabaBamyan. Besides, he visited Kunar province, Chagasarai,
collected plants at Bharowl and Otipore, and came back to Kabul. From June to the end of
September 1840, he visited Bamyan again. His collection was distributed in the European
herbariums comprisingpproximately 1273 specimens and was studied by many botanists
(Kitamura, 1960; Alam, 2009; Keusgen, et al., 20B@)ring 18581859, Alexander Bunge,

a member of the Russian Scientific Edjpion to Persia anédfghanistan, collected plants in

the western parts of Afghanistan. He herbedlinear Herat during the dry seasar1,859. His
specimens were studied by himself and also mainly by E. Bossier and published in the "Flora
Orientalis".James Edward Aitchisontraveled to Afghanistan in 1879 accompanied by the
English army. He collected plants from the eastern part of the country and studied his collection
and reported his result in the Journal of Linnaean Society (1880). In 1924 and7,924.

Vavilov with P. P. Bukinich traveledto Afghanistan and chiefly studied cultivated plants.
From 1923 to 1929C. Manger collected plants specimen from the vicinity of Kabul. These
plants were published in the EnglBgtanische Jahrbiicher (193®. Kerstan, a membenf

the German Hindu Kush Expedition, collected plants mainly from Nuristan in 1935. During
19371939, Walter Koelz collected plants from the northeastern parts of Afghanistan. Koelz
also traveled to many parts of the country including Balkh, k&amdahay Garish, Farahm,

Herat, and Andkhuiln 1948,Lennart Edelberg collected plants in Nuristamandin 1949 he

made a pleasant trip to Deh Kondi. Jointly with Koeie he also traveled via Kandahar to
Herat, Bala Murghab, and Maimaria. the years 1948 to 53, H. F. Neubauer collected
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plantsfrom eastern and northern Afghanistan. In 1951, he also had a field trip to Nuristan and
visited Asmar to Vaigal and the Pech Rive&tto Heinrich Volk is another botanist who
collected plants of the western Badakhshad @ast of the road between Kabul and Gardez
during 195601953. These collected specimens (ca. 11,000) were studied chiefly-Hy K.
RechingerQ. Suzukawasthefirst Japanese botanist who brought Afghan specimens to Japan.
He worked inthe Nippon-ShintakuCompany in Kyoto City. He traveled to Afghanistan in the
spring of 1952 to studfrtemisia maritimahis materials are located in the Kyoto University
Museum. Similarly, in 1954$. lwamura traveled to Afghanistan and gathered some plants

from central Afdgnanistan.

Johann Martin Honigberger William Griffith Morgen Koeie Per Wendelbo

Alexander Von Bunge Nikolai Ivanovich Vavilov Karl Heinz Rechinger Dieter Podlech

Figure 10 Some popular plant collectors of Afghanis{éaham, 2009)

In 1955H. Kihara, K. Yamashita, S. Kitamura, andS. Nakao,Japanese botanists from

Kyoto University, traveled to Afganistan. They made several field trips to different parts of
Afghanistan and studied the plants mainlytlee central and eastern parts of the country
(Kitamura, 1960)In 1954Fernand collected plant$rom central AfghanistarHis specimens

are housed in the herbarium of Harvard University, Massachusetts, USA, as well as in St.
Xavierbés Coll ege, M alrh 1856 . GhAmMsehand ViMlirech bhasiger, | nd i &
members of the Deutsehfghanische Expdition collected plantshoused in the
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Naturhistorisches Museum Wien atig Natural History Museum of London, respectivdly.
1958,Henri Pabottraveled to most provinces of Afghanistan. His collected material is housed
at the Conservatoire et Jardin Botanique de la Ville dee@eas well as in the Research
Institute of Forests and Rangelands, Iran, TeHrah960E. Balley andDunsheatlcollected

67 plant specimens from Panjsheer valley (Materials: Royal Botanic Gardens, F{em).
1966- 1970,Helmut Freitag, a visiting profasorat Kabul University, collected more than
8000 plant specimens mainly from the provinoé&abul, Nangarhar, Kandahar, Ghorband,
Maimana, Bamyan, Urgun, Khostind Ghazni. In 1962 and again in 19B8r Wendelboand

lan C. Hedge traveled to Afghanista and collected plants mainly from the mountains
surrounding Kabul City as well as in Parwan province, Bamyan, and northern Afghanistan.
Their specimens are housed in the University of Bergen, Royal Botanic Gardens Edinburgh,
Naturhistorisches Museum Wiemd Botanical Museum of Oslo, and that of Hedge in Royal
Botanic Gardens Edinburgh, Naturhistorisches Museum Wien and Conservatoire et Jardin
Botanique de la Ville de Geneve. In 1962, 1963, and Ka8l/-Heinz Rechingertraveled to
Afghanistan and collectethousands of plants from various parts of Afghanistan. Similarly,
Primer in 1963, went to Afghanistan and his collection is in the Botanische Staatssammlung,
Munich. In 1964H. Rémertook part in the plant collection in Afghanistan, and his materials
are in the Naturhistorisches Museum Wien, and Botanische Staatssammlung, Munich; In 1964
and 1966J).P.W. Furseis another botanist involved in this activity in the country; his material

is located in the Royal Botanic Gardens, Kew, the Royal Botanic Gargdimburgh, and in
Naturhistorisches Museum Wien. In 19@85hn David Adam Stantonhad an expedition to
Afghanistan, his collected materials are located in the Natural History Museum of London, the
Royal Botanic Gardens, Edinburgh, and in the Forest Rasésstitute, Pakistan Agricultural
Research Council, IslamabadVolfgang Frey (Materials: Eberhararls-Universitat,
Tldbingen, G. Johnston (materialslocation: Royal Botanic Gardens, Kewgnd F. Kazi
(materials location: Naturhistorisches Museum Widr@ve also collected plants from
Afghanistanln the 1970iesDieter PodlechandOlaf Anders, two German visiting professors

at Kabul University an®. Dieterle, played a significant role in the plant collection activity
Afghanistan. Dieter Podlech alercollected more than 10.000 herbarium specimens. In the
1960ies,Tom F. Hewertraveled to Afghanistan and collected a large number of plant species
mainly from Kandahar, Kabul, and several northern parts of Afghanistd®76,Fernand
Jacquemoud visited Afghanistan and collected some plant species mainly from Panjsheer
valley as well as Bamyan. However, only 50 herbarium specimens are saved in the

Conservatoire et Jardin Botanique de la Ville de Geneve and the Naturhistorisches Museum
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Wien (Alam, 2009) During 19661969 and in 1976SiegmarWalter Breckle, a German
visiting professor at Kabul University (within the affiliation program between the Afghan
University of Kabul and German Universities Baanmd Cologne) contributesignificantly to

the exploration of the flora of Afghanistan. He traveled to different parts of Afghanistan and
collected more than 4000 herbarium specimens partly with Aichhorn, Amani, Freitag, Lafrai,
Podlech, and Sharifi fromllaaround the country.Qetails of trips and collaborators given by
S-W. Breckle, personal communication, March 1, 2020he abovementioned plant
collecting activities mainly focused on the flora of Kabul and its surrounding provinces such
as Parwan, Kapisa, Logar, and Wardakel as Nangarhar and Kunar in the east and Baghlan
and Badakhshan (Wakhan) in the north and northwest, respectively. The approximate number
of plant species collected per 100 Kfrom the different parts of Afghanistan is shown in
Figure 1.. The map revas that the lowest attention was paid to the flora of Jozjare-Bat,

Ghor, Urozgan, Helmand, and Nimroz provinces.

Nb of specimens
collected / 100 km?

<5

5-10

10-20

20-50

50-100

>100

Figure 11 The number of plants collected from the varipagsof Afghanistar{Alam, 2011)

According to the report by Alam (2009), approximately all of the collected plant specimens are
kept in various herbariumsroundthe world (Table 1). These collections represent the rich
diversity of plants in Afghanistan and provide valieainformation regarding the flora of the

country.
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Table1 Museums and herbaria housing conserved plant spesiaiekfghanistan.

1 | Harvard University, Massachusetts, UAS U.S A.
2 | BotanischeiGarten und Botanisches Muset@arlin-Dahlem | Germany
3 | University of Bergen Norway
4 |St. Xavierods Coll ege, Mah glindia
5 | Indian Council of Forestry Research and Education Uttar Pradesh, India
6 | Natural Histoy Museum of London United Kingdom
7 | University of Copenhagen Denmark
8 | Botanical Survey of Indigolkata India
9 | Royal Botanic Gardens of Edinburgh United Kingdom
10 | Conservatoire et Jardin botaniques de la Ville de Genéve| Switzerland
11 | Universityof Helsinki, Helsinki Finland
12 | Martin-LutherUniversitat Halle Germany
13 | Royal Botanic Gardens, Kew England
14| The University of Kabul, Faculty of Biology Afghanistan
15| Kyoto University, Kyoto Japan
16 | National Herbarium Nederland, Leiden Univéysieiden Holland
17| V. L. Komarov Botanical Institute, Sahftetersburg Russian Federation
18 | Botanische Staatssammlung, Munich Germany
19 | Missouri Botanical Garden, Missouri United States
20 | Ludwig-Maximilians-Universitét, Munich Germany
21 | United States National Arboretum, Vghington, DC. United States
22 | Arnold Arboretum, New York Botanical Garden, Bronx United States
23 | Botanical Museum of Oslo Norway
24{Mus®um National dO6Hi st oi r gFrance
25| Forest Research InstitytdPakistan Agricultural Resezh | Pakistan
Council, Islamabad
26 | Research Institute of Forests and Rangelands, Tehran Iran
27 | Naturhistorisches Museum Wien Austria
28 | N.I. Vavilov Institute of Plant IndustrygaintPetersburg Russian Federation
29 | Ebertard-Karls-Universitat, Tubingn Germany
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1.3 Status ofthe area of studyand research goal

1.3.1 Kabul Province

Kabul is | ocated between | atitude 34.00 Nor
m above sea level, situated between high mountains thabsered with snow until spring.

The climate is arid with hot summers and cold winters. Winter canegg cold, particularly

in the mountainous northwestern regions. The majority of annual precipitation falls in winter
and springThe highest annual réfadl reported in Kabul is approximately 400 mianactically

no rain falls between June and Octoh®mter temperature ranges betwe&f°C and-20°C,

while summer can range from 15°C to 39f€winter, sunshine ranges are around six to seven
hours per day, and more than twelve to thirteen hours in surf@eenmittee Nowegian
Afghanistan, 2019; Mehrad, 202®abul is the capital of Afghanistan and is borddrgthe
provinces of Parwan in the northwest;dfsa in the northeast; Laghman in the east; Nangarhar
in the southeast; Logar in the south; and Wardak in thiawest Figurel12).
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Figure 12 Administrative map of Kabul province.

It covers a land area of about 4,524 square kilométke than hal{56%)of the territory of
Kabul is made up of mountains and rough tegrarhile 38% is fat (Mehrad, 202Q) The
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province @ministratively is divided into 15 districts namely Paghman (Figile Chahar

Asyab, Musui, Khaki Jdbbar, Bagrami, Surobi, Dih Sabz, Shakardara, Guldmea, Istalif,

Mir Bacha Kot, Kalaka, and Qaralgh. The lastmentioned seven districts are located in the
north. They are called Kohdaman and have relatively fertile soil and water springs that are
filled with water from the Hindu KusWountains The most common trees growing in this area
include various types of grape, peach, cherry, walnut, almond, mulberry, willow, ash, and many
others. However, during the Taliban regimen, many of these fruit gardens have been destroyed.
Fortunately, after the fall of the Taliban in 2001, people retutieetheir villages and
reconstructed their destroyed fields and houses. But the springs, which were flowing in
underground tunnels, remained unreconstructed, and people are suffering from a shortage of
irrigation water. Now people mostly use power genesatmpump water from deep wells they

have excavated.

Figure 13 A view of Paghman, Kabul province (photo by M. Keusgen, 2015).
1.3.2 Parwan Province

The Parwan provincis located between latitude 34. North and longitude&81 Eag at an
altitude of P00 m above sea levét.covers a land area of about 5,974 Kand the estimated
population of the province is 751,04RSIA, 202122). The province is mukethnic with
mostly ruralsettlementClimate ischaracterized by a semiaxigth overall annual precipitation
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of 300400 mm, in Salang highlands, the annual precipitation is reported frorhC8T0mm

The arerage temerature i25-30 °Cin summer and5 to-10 °C in Salangeven-25 °C in

winter (Rasouli, 2021) It is borderedoy Baghlan in the north, we&ty Bamyan, souttby
Wardak, Kabul, and Kapisa and Panjsheer in the east (Fighirélhe province has been
divided into ten adminisative units namely Charikar which $ the center of Parwan province

and one of the most populated cities in Afghanistan. Charikar city is located about 64 Km north
of Kabul and west of the junction of the Ghorband and Panjshir rivers. The main road from
Kabul to Baghlan and the north of Afgihistan passes through Charikar.

The population of the city was estimated at 29,400 people in 1988, and today it is 53,676. The
area between Kabul and Charikar is the densest in Afghanistan in terms of population. The
industry of linen fabric and making kmes and metal tools is famous in Charikar and its
surroundings in Afghanistan. Pottery, ice cream (Sheer yakh), and grapes of this city are also
famous. In the 1960s, Afghanistan's largest textile factory was built in Golbahar near Charikar
which causedhe population of Charikar to grow here after. Golgandi hill is one of the famous
points of the cityattracting thousands of tourists every year. Golghandi hill excursion, which

is one of Afghanistan's spring tourist attractions, was founded in 1945 Abgdhe time of

Mir Alam Khan, the mayor of CharikgAhmadi, 2007) Most of the people of this city are
Tajiks. In legends, the foundation of Charikar city is attributed to King Jamshid. Its historical
foundation is also constded by King Kanishka of the Kushan dynasgtynong its famous
villages areBayan Alia, Deh Melayusov, Wazir Khan Castle, Badal Castle, Tilanchi,
Tughbirdi, Tutomdara, Hofian, and Khajah Siah Rai.Sayd Khel distrit is located six
kilometers to the ntin of Chahrikarlts residents are engagedthe agriculture of wheat and

grain production. iii) Bagram District is located eight kilometers to the east of Chahrikar. The
people of the locality are associated mainihwgrape orchards. iv) Kohi Safi Digtt is located

15 kilometers to the east of the capital, and most inhabitants of this district are farmers. v)
Jabalussaraj district is located 10 kilometers to the north of the capital. Its inhabitants are
farmers. ¥) Salang District is located 15 kilagters to the north of the provirigeapital. Here

the main profession is agriculture and livestock breeding. vii) Shinwari district is located 30
kilometers to the west of the capital at the onset of Ghorband valley. Most of its residents are
farmers andare associated with the agriculture of apricot, cashew, grapes, pears, and other
fruits. viii) Ghorband District is located 20 kilometers to the southwest of Chahrikar, and the
main occupation of its inhabitants is agriculture, livestock breeding, andrdined. ix) Surkhi

Parsa District is a part of Ghorband valley and is located at a distance of 40 kilometers from
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the capital of the province. Its inhabitants are mainly associatedhgitirchard business. x)
Shekh Ali District is located 40 kilometers the Northwest of the capital at the end of
Ghorband valley, its population's main profession is orchardihg. agricultural landf
Parwan province is irrigated mainly by the three main rivers namely Ghorbandg,Satan
Panjshir. The most important rdgultural products are grapes, apricots, apples, almonds,

mulberries, cherries, and walnuts.
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Figure 14 Administrative map of Parwan province.

Ghorband valley situated in the Central Westermdd Kush and approximately makibgo

third of the province in terms of land coverage is blessed with a high abundance of water from
the surrounding glaciated higher regions. Thus, along the rivers based on irrigation fertile
cultural landscape4.6linj, Frinjal (Figure 15) Chardeh, Qemcha&iahgerd, Darazgerd, etc.)

have developed, where cereals and an enormous variety of fruits such as almonds, apples,
plums, apricots, cherries, walnuts, grapes, peaches, pears, and mulberries arBapalus.

nigra var. italica is widely cultivated undeirrigation for timber and construction material

Also, Nicotiana rusticalL. (Figure 16) is cultivated mostly in Turkman valley, EhirParsa

district, for commercial purposes.
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Figure 15 A view of Frinjal village (photo b®. Rahimi)

The valley is divided into four districts, namely Shinwari, Ghorband, Surkhi Parsa, and Shikh
Ali, which have been discussed in previous paragraphe Ghorband River rises from Shibar

pass and flows east; the springs and especially melting srtbe ldfndu Kush high mountains

feed it. This river is the main source of irrigation water in the provinceiaraaldition to the
Ghorkand areas, it irrigatesost of Charikar, &dkhel, and Bagram. The valley hagsificant

ore reserves dhlk, lead, ion, zinc, sulfur, antimony, and co&lnfortunately, the vegetation

of Ghorband valley, as well as Salang valley, has been destroyed by the extensive collection of
firewood and grazing of animals hyhabitants as well as nomads of Pashtun eththes

during spring, movdrom the eastern provinces to the north stagythere until fall. They used

wild trees and shrubs as firewood and their animals eat herbs, small shoots, and shrubs and
thus, preventvegetation from reviving itself. Therefore, a largetparthe land is subject to

soil destruction, and pastures and grazing lands are destroyed.

Figure 16 Nicotina rustica plantation in Turkman valley, Parwgaihoto by Karimi)
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1.3.3 Aims and objectives

Ethnomedicinal research and intigations are very important for the innovation of new
pharmaceuticals from indigenous reported medicinal plants. The curtelyt aimed to
document the indigenous medicinal knowledge of plants used as a remedyirig various
diseases in the Kabul afthrwan provinces. Thereforthe study focusson the following

objectives:

1 To identify the medicinal plant$raditionally usedby people inKabul and Parwan
provinces

1 to document théraditionalknowledgeabout the use dhesemedicinalspecies from
thelocal population of the areas
to compare th&raditionaluses of thesemedicinalplants with scientific reports
To provide a scientific rationale fohevalidation of the claimed therapeutic properties

of these medicinal plants.

1.3.4 Research gquestions

The structured questionnaire contained the following questions:

Whatis the diversity of medicinal plant resources inKadul andParwanprovince®
How do people usemedicinalplants and what are the most important partthese
plantspecies to cure ckases?

1 What is the level of traditional knowledge abmédicinal plantemong the population
of the studiedegion?

1 Whatis the consistency betwe#retraditional use and rational use of medicinal plants

in the regions?
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2 MATERIAL AND METHODS
2.1 Formulating questionnaires

The structured questionnaire was prepared in EnglishrargiDari language and contained

the following items (27 questions, partially with sgibestions): ordering No. of the
guestionnaire, date of interview, place of interview, interviewéerviewed person, name, and
surname of the interviewed person (alternatively: description of a meeting of people with the
number of people, age distribution, sex, etc.), age and sex of the participant, address of the
participant, duration of residenad the participant, educational level of the participant,
occupation (profession) of the participant; plant details as what is the local name of the plant
used, which parts of the plant do you use? (roots, flower, leaves, whole plant, etc.), for the
treament of which diseases do you use the plant (alternatively: for which food/dish/drink or
further purpose do you use the plant), the plant is useful as food, medicinal plant, cosmetics,
religious purposes, ornamental, provided to other people, othersajmpliof plant parts, how

and when is the plant used, how to prepare the plant fgeuseesh, dried, boiled, as tea
tincture, others)anapproximate dose ahe plant; has the traditional use changed during last
decades othe last generation, do yoknow an interesting story about this (e.g., the now
collected plant is a replacement for another one, which has beehavested two decades
ago); further aspects: is the described medication used in combination withestiser foods

or drinks or smething else, is the given information coming from your own experience or did
someone introduce the use of this plant to you (e.g., information obtained from mother
grandmother, local healer, etc. If details were given, please describe), do you need a
prescription from a healer or a physician for the described plant, do you use the described
medication personally and/or for your family and relatives, do you collect the described plant
for personal usage or do you sell or give it to further persbs{outrade with medicinal

plants, when do you collect the plant (the month in the yaadhow long can you store the
collected plant material or preparesdicine out of it; further remarks. Personal data are kept
confidential and are only used for speciiguests and not for publication.

2.2 Ethnobotanical data collection

Ethnomedicinal data has been collected through participatory assessmentyagbelsed on
an interview with indigenous people and observation in the field. The interviews were
conducted usig the abovenentioned serstructuredquestiomaires with local people who

were engaged in the use of medicinal plants and were magfdyredby villagers. The
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guestionnaires consisted of two parts, the fpatt was for demographic information of
paricipants, and the seconplart was assigned for plant information. The demographic
characteristics of the respondents were determined and recorded througb-féeee
interviews.Participants included a diverse range of community menibehsding farners,
traditional healers, housewives, teachersgrchants,public workers, artisans laborers,
students as well dsedlth workerswho arereputedcamong people as traditioreatd experienced
practitioners with sound knowledge regarding medicinal plant$he inerviews were
conducted in the local language of the participants since most of them were not educated. All
interviews were conducted after obtaining verbal consent from participaftsned
beforehandl nt er vi ews t ook pl ace ds alonpraadsidescaswalnt s o
as in the markets in Kabul and Charikar citisgormation on the uses of plants to treat
different illnesses of human beings, parts used, technics of preparations, and atromutr

medicine have been recorded.

o Lt

Turkman valley, 2016 Chakari, 2017

Figure 17 Interview with informants in Chakari (Kabul) and Turkman valley (Parwan).

2.3 Collection of the plants from the field

During several short field visiteetween 203 and 208 around Kabul and Parwan provinces,
all the plant specimexwere collectedexceptvery commoly cultivated plantsThe gimary
identification of plants was madbsy the author. Plants unfamiliar to the author were identified
with the assistanceof informants andlocal inhabitants; then, voucher specimens were
colleded. Specimers were immediately placed im herkarium pres and carried tothe
University of Kabul After drying specimesinside the presshey were mounteonherbarium
sheets and labealeusing botanical standard meth@isldeposited for future refereaat the
Herbarium ofthe Faculty of Pharmacy, Kabul University, Afghanistan
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v Salang paé, 2019 Koklami pass, 2017 o Surkhi Parsa valley , 2015

Salang pass, 2015 Salang (Aulang), 2016

Figure 18 Short field trips to the mountainoaseas of Parwan province.

2.4 Identification of plant specimers

Most of the medicinal pants wereprimarily identified by the authoiPlants unfamiliar to the
author were identified with the help of informants and local peaptethen the identified
speceswere validatec@nd confirmed using thHaeratureon theseplants andhevegetation of
Afghanistanandthe neighbang country PakistamamelyField Guide AfghanistafBreckle
& Rafigpoor, 2010)Vascular Plants of AfghanistgBreckle, et al., 2013Medicinal Plants
of Afghanistan(Keusgen, et al., 2020 rees and Shrubs of AfghanistgdAlam, 2011)
Younos, et al., (1987), artethnobotany of the Genusrtemisial. (Asteraceae) in Pakistan
(Hayat, et al., 2009)Then specimens were matched amnparedwith authenticvirtual
specimens in Kiaul University Faculty of ScienceKUFS) Herbarium the virtual herbarium
of Royal Botanical GardefKew, n.d.) and a jointly administered herbam management
system and specimen datab&3&CQ, n.d.) While the suspicious andiubitablespecimens
were confirmed by Prof. S. W. Breckle, Uargity Bielefeld, Germany, and Dr. R. M. Fritsch,
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IPK Gatersleben, Germanysing live specimens and photograpgRsgure 19). All scientific
names of the plants were confirmed using the International Plant Names Index (IPNI) online

database.

Figure 19S.-W. Breckle & R.M. Fritsch discussing the identificatidmplant speanens

(Marburg, Germany).

2.5 Data analysis

The collected information from the interviewshich were recorded as field notes in the local
languagavasprepared in Microsoft Excel for visualization and crtasulation and then the
data was transfeed to IBM SPSStatisticgversion26) for statistical analysifescriptive

analyses were performed to interpret the data.

All recorded medicinal plants were grouped into 8 categories, based on the main uses reported
(number of uses in adisease catggorO 20% of the tot al number of
species) by our informants which include nervous system ailments, cardiovascular diseases,
respiratory iliness, gastrointestinal disorders, urinary tract and gynecological disorders, dermal

andmuscleskeletal disorders, infectious and heslhted disorders and diabetes. To confirm
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the usegeportedby our informants and carry out a pharmacological validation in reported
plants, we used Physician's Desk Reference (PDR) for Herbal Medisimeh is a
comprehensive guide to medicinal plaourceshatincludes more than 700 plant monographs
with information on safety and efficacy. The information provided is mainly based on the
German Federal Health Authority's Commission E. A literature reviasvearried out for the

plants that were reported to be in widespread use, for which no monograph exists in the PDR.

2.6 Establishment of an herbarium in the Faculty of Pharmacy
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scientific studies. I't assists the basic nee
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2016)
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i nt er etshtheeod amme &lst Tlgat hembar i umwwéshpast abl i s

financial support of this project an#dld) was eq
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al | registeredi nldomwefnéanesdanfdh bhre s pensi bl e f c
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Status of the collection before 2015 Status of the collection in 2015

Figure 20 A view of tle herbarium of the Faculty of Pharmacy.

In 2016, following the physical development of Faculty space anédtablishmenof the
Pharmacy Faculty extension, a room was dedicated toettiarium, and novthe herkarium
has a collection of over,200 specinens, representing aboét% of the medicinal plants of
Afghanistan. The collectionow actsas a referenceerkarium for both scientists and students
alike. Now it initiates the center for information and research on Afghanistaedicinal
plants. It help the scientific communityto engagen discovering, describing, monitoring,
surveying, namingand classifying Afghanistan medicinal plarw the herbariumhasa
significant number of medicinal plant specimémen different parts of the countrynaking it
one of the unique collections of medicinal plants in the country.

The collection includes specimens from @#provinces which are mainly represented by
specimens from Parwan, Kabul, Bamy#rardak, Farah, Herat, and FaryabvincegFigure
21).
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Figure 21 Statistics of plant specimens in the Herbarium according to their localities.

The majority of plant speanens in the herb@a were collected by the authand collectors

who worked under his supervisicand the most tén represented spewns are related to the
current research area. Some of the specimens brought in by students for identification have also
been addedApart from routine identifications in the herbarium, over 500 fresh and old plant
specimens have beéentified in recent years:urthermore, we collected and stored many
crude materials of medicinal plants in this herbarium, too. Also, a small collection used for the
teaching of botany (morphological reference herbarium and laboratory crude druga)dsdeg

as a shorterm collection and thus not considered part of the Faculty of Pharmacy Herbarium.

The data about the new collections, such as scientific sammacular names, locality from

where the specimen was collected, date of collectionand¢cbller 6 s name, and so
recorded both in hard and soft fil&snew program has beeanitiated in 2017 for creating a

virtual database for the herbarium.

Now the database is ready for data entry and information about some collections is already
available on the internet (htpp://herbarium.ku.edu.af). It is expected that the database will
reflect the information on all available medicinal plants ia kierbarium of the Faculty of
Pharmacy.Since more cabinets were needed for the classification iargiod of voucher
specimens in the herbarium, the author requested support from the project coordinator in the
middle of 2021 to equip this herbarium asamuas possible. As a result of the generous

contributions of the aforementioned institution, 8 mgpecial botanical cabinets were added
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to this herbarium. In this way, cabinets and shelves were favorable for the classification of the
specimens in théerbarium, which had not been done properly before due to the lack of

botanical shelve@Figure 2).

The main purpose of the establishment of this herbarium is to collect, identify and evaluate
medicinal plant species of different regions of the country in line with ethnobotanical studies
for documentation of traditional knowledge for both future generatamd other communities

as well afor conservation and resource management.

Collecting identifying, and comparing plant specimens using available sources, carrying out
plans to collect the flora of different regigrad ethnobotanical surveys of rueamd native
populations in order to obtain and document traditional knowledge of medicinal plants used in
the traditional and folkloric medicine of different parts of the countng keeping and
maintenance of documented specimens for different res@aopbcts (pharmaceutical and

various botanical research such as molecular and systematic plant studies, plant sociology,

ethnobotanyetc) will be important activities of this herbarium in the future.

Figure 22 Current view oftie herbarium
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3 RESULTS

3.1 Demographic information

In this study, a total of 124@eople consising of 986 males and 262 females, were

interviewed. Because of the highly conservative social structure, access to females in terms of

interviews is restricted?aticipantsrepresena diverse range of community membsugh as

farmers, traditional healers, housewives, traders, teachers, public workers, crdtibmens,

students, health worketsand so onParticipantsranged from 18 to 90 years old; 0.7% of

paticipants were under 20 years, 8.8% were age8®114.4% were 340, 26.7% were 41 to
50, 24.5% were 560, 14.9% were 6Y0, and approximately 9% were older than 7the

number of species reported by young informastewer compared to elder informes; in

detail, participants under 40 years of age in the study area were found to be less knolgledgeab

than those over 40 onesParticipantsconsistedof literate and illiterate peopld.iterate

informants were at different levels of educat{@able?2).

Table2 Demographic information dhe participants

% VR
79

5 | Male 2958 Farmer 916| 24.4
O | Female 802 21 Traditional healer 573| 15.2
<30 358| 9.5 Housewife 463 | 12.3
31-40 541| 14.4\ _ | Teacher 427|114
o [ 4150 1003 26.7| 2 [Salesman 290 7.7
< |51-60 923| 24.5| £ | Public worker 262| 7.0
61-70 560| 14.9 g Jobless 222| 5.9
>70 334| 8.9 Craftsman 146 3.9
Uneducated 1583| 42.1 Labor 74| 2.0
< | Secondary@ucation 648| 17.2 Student 67| 1.8
E Higher elucation 528| 14.0 Other activities 320| 85
_5 Primary elucation 504| 13.4| Abbreviations VR= Variables
% ['Middle education 315| 8.4| FQ=Frequency
-ugJ Vocational (14 grade) 132 35
Religious eucation 28| 0.7
University sudent 22| 0.6

3.2 Medicinal plants and associated indigenous knowledge

In this studyatotal of 270 medicinal plant species were reledrto be used among the people

for the management of various diseases in the study aefowhd thabf the 270 medicinal

plant species 45 (54%), have monographs
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pharmacologically validated at least for one of the atmirmedicinal uses reported by our
informants. Also, we found that 82 out of 270 identifredordedplant speciesn our study
areawere preiously reported by VolK1955a)(Ref. 1) in Afghanistan 126 out of 270 were
reported by Younost al.(1987) (Ref. 2) and 164 out of 270 were reported in the recently
publishedhandook Medicinal Plants of Afghanisig2020)(Ref. 3) whichareshowed in the
(Figure 23. It is important to highlight that 90 species have not been reported in the three

references that were taken into consideration and here are reported for then@rétotn

Afghanistan.
200 188
180 164
160 144
u 140 126
& 120 106
o
w100 82 m Reported
g ig m not reported
40
20
0
Ref.1 Ref.2 Ref.3
Refrerences

Figure 23 Review of medicinal plants in the three references of Afghanistan.

We foundeldety peoplein theKabul and Parwan regigparticularly in the suburb ardaave

a goodknowledgeregarding tle tradtional use of plants for their different basic requirements
such as medicine for curing diseases, food for hsraawell as forlivestock andfirewood

for heating and cookingnd for making agricultural apparatusesl so onLocalinhabitants
collect pants fromtheir vicinity and agriculturalfields. They gaired plant knowledgefrom

their ancestors and carrietlfrom generation to generation biit seems thathe young
generatiorhas lost sucknowledgeandis less familiacompared to theldergeneréion, which

has to be considerdmbcause the traditional knowledge is not documented in Afghanistan and
the traditional healer areldergenerationwhich arerather familiar with the traditional use of
medicinal plantspass away without hamd) over ther knowledge. According to the reports

of old people, many plants are in danger of being lost in the region, due to overharvesting for

fuel, fodder, and land usage as a result of the increasing population.

Medicinal plantseported by our informanta the study areare presented in Tab& where
species are listed alphabetically by famalscompaniedby their scientific name, local name,

part used, preparation, uses, #meir frequency ofeport by informants
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Table 3 Medicinalplants used in the traditional medicine of KatRdrwan provinces

1 Pteridaceae Pari Syawashan N | H In Antitussive(1), expectorant (2), and anthefrtic | 2
Adiantum capillusvenerisL. (2).

2 Adoxaceae Aqtisurkh N |FU De Diaphoretic(1), antipyretic (), antiseptiq1), and| 1
Sambucus racemosa against stomach microorganisis.

3 Amaranthaceae Tajikhroos N [IF Ju Antitussive (1), sore throat (2), @norrhea (2)| 5
Amaranthus retroflexuss. hemorrhoidg1), and menstrual bleedir{g).

4 | Spinacia oleraced. Palak N | LE Co, Ju | Against gonorrhedl), antticteric (1), joint pain| 3

(), and anemiél).

5 Amaryllidaceae: Piyaz N |BU Fr Antihypertensivgl), bloodpurifier (1), 17

Allium cepal. hypolipidemic (2), intestinal disordef$),

appetizer(1), intoxication(1), antidysenteri¢l),
absces$1), antimicrobial (3), pneumoni@),
otitis (3), antiseptic(1), sexual problemél),
dysuria (2), antinflammatory(1), bladder
problems(1), kidney problemg1), and toothache

D).

6 Allium circumflexumWendelbo | Bolan N | LE Co Against constipation (3), antihypertens{\t, and| 5
antipyretic(1).

7 Allium mirumWendelbo Gushi gurg N |BU Fr Antihypertensive1l). 1
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8 Allium sativunL. Sier N | BU Fr Antihypertensive  (23), hypolipidemic (4 35
antiatherosclerotic (2), heart problem (
antiseptic (3), antibacteria(2), appetizer (3)
against digestive disorders (2), flatulence ({
antidiarrhoea(l), antrinflammatory(1), common
cold (1), hair tonic (3), respiratory disorders (4
and bedwetting of chil¢lL).

9 Allium schoenoprasuit. Gandaneh N |LE Co For treatment of émorrhoid (3) and antiemetg| 3
Q).
10 | Narcissus poeticuk. Gulinargis N |BU Ms For the freshness of tliace(1). 1
11 | Anacardiaceae Umm I SE Pw Antidiarrhoeal (9), antidysenteric (2), amdale| 13
Mangifera indical. sexual desire enhancemé¢h}.
12 | Pistacia atlanticaDest Khinjak N | RE, LE| De, Pw | For anenorrhedq1) and antidiarrhoealfl. 1
13 | Pistacia veral. Pisteh N |FU Dy Anemia(1), bone calamidl), and eye problem| 1
Q).
14 | Apiaceae Shebiet N [ HE, SE| In, Pw | Antihypertensive (34), antidiabetic (2), flatulen 63
Anethum graveoleris (6), stomachache (5), digestive (2), spice (2),

lactogenic (3.

15 | Apium graveolens. Margizanan N [ HE, SE| In, Pw | Antihypertensive (4), flatulenc€l), constipation 6
(1), and dermal itchingl).
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16 | Carum carviL. Zirehi syah N | SE De, Pw | Flatulence (2), antidiarrhoedl), digestive (2), 20
appetizer (2), constgtion (1), gastric ulcen(1),

antiemetic (1), common cold (1), and ant

microbial (1).
17 | Conium maculaturh. Shukran N | SE Pw Analgesic (2). 2
18 | Coriandrum sativunt. Gashniz N | HE, SE| Fr, In| Stomachache (5), digestive, (9), flatulence | 26
Pw appetizr (3),antispasmodic (3), constipatigh),

stomachidl), sexual impotence (3), otit{t), eye
pain (2), headache(l), common cold (1),
antihaemorrhagi€l), migraine(1), hypolipidemic
(1), and pneumoniéd).

19 | Cuminum cyminurh. Zerah N |SE In, Pw | Flatulence (15), antidyspeptic (2), digesti 26
diseases (7), constipation (5), stomachache
antimicrobial (6), common coldl), pneumonia
(2), hypolipidemic (2), and lactogenic (3).

20 | Daucus carotd.. Zardak N | RO, SE| De, Fr,| Eye tonic (9), nyalopia(7), rejuvenation of skir 30
Co (4), aphrodisiac (3), infertilityl), antiemetic(1),

antidiarrhoeal (2), intestinal paifl), flatulence

(2), stomachiql), hemorrhoid(1), hyperacidity|
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(1), colon cancern(1), bone fractures (4), ant
icteric (1), tonic(1), ard antiobesity(1).
21 | Ferula downieorungpalik, Chaheer N |RE Pi Hemorrhoid(2). 1
M.Panahi, Piwczynski &

PuchalkgDorema aureum

Stocks)

22 | Ferula assafoetidal. Hing N |RE Pi Anthelmintic (4), stomachache (2), antispasmqg 7
(1), hemorrhoid (1), infertility (1), toothachg1),
measlegl), and sore throdt).

23 | Ferula diversivittataRegel & Badbui N |RE Pi Stomachache (2), anthelminfit), antitumor(1), | 5

Schmalh foot cracking(1), anttarthritic (1), backachg1),
and antihypertensiv@l).

24 | Ferula narthexBoiss. Ushai N |[RO Mc Appetizer for livestock (3). 3

25 | Ferula ovinaBoiss. Kamai N |[RO Mc Toothache (2), hemorrho(d), infertility (1), and| 5
antihypertensivégl).

26 | Ferulasp. (not furthespecified | Borbu N | RO Pw, Sm| Stomachaacdh (10), flatulence (7), antidiarrhoeg 27

(1), antispasmodi¢l), get rid of AJinnd (1), the
evil eye (2), antihypertensiv{&), kidney problera
(2), antidiabetic (3),menstrualpains (1) and
infertility (2).
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27 | Foeniculum vulgareill. Badian N | HE, In, Pw | Antispasmodic (3), stomachache (43), flatule| 99
RO,SE (32), antidiarrhoeal (3), constipation (7), digest
disorders (7), appetizer (2), respiratory disord
(2), expectoranil), antipyretic (1), antitussive
(4), bronchitis (2), pneumonia (2), lactogeny,
common cold (3), diuretic (4), amenorrhea

antiobesity (2), anemia (3), eye disorders (3),

general tonic1).

28 | Heracleum lehmannianum Baldarghan N | LE, De, In, | Antihypertensive (4)Antiemetic (2), antiemetic| 19
Bunge(H. afghanicunKitam.) FL, RO| Fr (2), flatulencg1), antidiarrhoea(1), stomachach
(1), sore throat (2), against typhoid (2), hepal
(), antiicteric (1), heatstrokg1), analgesiq1l),

fever(1), muscle spasifl), and asthmél).

29 | Levisticum officinaléV.D.J. Karafs N | HE, Pw, De | Antihypertensive  (25), hypolipidemic (5 42
Koch. RO antidiabetic (2), digestive disorders (1
antispasmodiql), stomachache (7), hemorrhg
(2), dyspneal), heatstroke (2), antipyretigl),
anticatarrha(l), and nervous diseasgs.

30 | Pastinaca sativa. Shagaqul N | HE De Backachdl). 1
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31 | Pimpinellasp. (not further Badkeh N | HE In, Pw | Common cold (5) and heatstroke (2). 7
identified)

32 | Petroselinum crispum Jafri N |[LE,RU |Po Hemorrhoid(2). 1
(Mill.) Fuss

33 | Prangos pabularid.indl. Ghighu N |[RO, SE| De Flatulence (2), stomachach#), toothache (3)| 7

antihypertensivegl), bruises(1), wound healing
(1), and anticancer(1).

34 | Trachyspermum amn.) Javani N |SE De, In,| Stomachachg20), flatulence (20), constipatio] 58
SpragugT. copticum(L.) Link) Pw, Sm| (3), digestive (2), gastritis (3), hyperacidity),
peptic ulcer (2), pneumonia (5), anthelmintic
backache (2), infertility1), and spicgl).

35 | Apocynaceae Gandireh N |LE De, Pw | Heart disoders(1), cardiotonic(1), and diuretig 1
Nerium oleandet.. (2).

36 | Araceae Egger N |[RO In, Deg | Flatulence (4), stomachache (2), dermal woy 7
Acorus calamus. Pw (1), constipation(1), peptic and duodenum ulc

(1), stomach disorders (1), antrinflammatory
(1), hypolipidemic(1), andcommon cold1).

37 | Arecaceae Supari I SE Pw Blood purifier(2). 1

Areca catechlL.
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38 | Cocos nuciferd.. Narial I FU Fr, Ju | Infertility (2), amenorrhea (1), and| 2

antituberculotiql).

39 | Phoenix dactyliferd.. Khurma I FU Fr, Dy | Against ogeoporosis(1), anticatarrhal(1), sore| 7
throat(1), bronchitis(1), bone fracturgl), facial
vivacity (1), hair growth (1), general tonig
(1), digestive(1), kidney disorders (4), backac
(1), amenorrhedl), anttarthritic (1), anticancer
(1), prematurebirth (1), childbirth pain(1), and

sedative(l).
40 | Asparagaceae Marchobeh N |[RO De, Pw | Constipation (1), stomachic (1), epilepsy (1), | 3
Asparagus officinalis.. diuretic (1), heart pain(1), liver disorders(1),

blood purifier(1), antirheumati¢l), antigout(1),
kidney, and bladder stongk).
41 | Asphodelaceae: Kharshirish N |LE In, Pa | Against foot pain(1) and stomatitig1). 2

Eremurus persicuflaub. &

Spach) Boiss.

42 | E. stenophyllugBoiss. & Buhse)| Sich, Shari N |LE Co Against stomachate (3), flatulence (1), | 6
Baker constipation (2), and anthelmin{it).

43 | Asteraceae Bui e madaran | N | FL, HE | In, Pw,| Antidiarrhoeal (2), flatulencél), antiemetic(1), | 3
Achillea millefoliumL. Pa abdominal pain (2), and antitussive (2).
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44 | Achillea wilhelmg K. Koch Zard Sarak N FL, HE | In, Pw,| Stomachache (50), antidiarrhoeal (3 112
Pa antidysenteric (4), anthelmintic (Zntiemetic(2)
kidney problems (6), and menstrual péin
45 | Arctium lappalL. Rishehibabadan N | RO De Antirheumatic (1), emolient (1), antidyspeptiq 1
(1), acne(1), and skin drynesd).
46 | Artemisia absinthiuni. Mastaar N [ HE, FL | In, Pw | Antidiabetic (23), hypolipidemic (8), stomachag 70

(9), flatulence (7), appetizer (2), anthelmintic
and analgesic (14).

47 | Artemisiaalba Turra(A. Kermak Boteh | N | HE, FL | In, Pw| Anthelmintic (14), stomachache (19), flatuler] 63
camphorataVill.) Co (8), antiemetic (2), and digestive (4).
48 | Artemisia dubiawvall. ex DC Dommigosaleh | N | HE, FL | In, Pw | Gastroenteritis(1), stomachachdl), flatulence| 3
(2), antidiarrhoeal(1), digestive disordergl),

mouth ulcer (2), appetizét), facial spo(1), anti-
icteric (1), testitis(1), uteritis(1), bladder stone
(1), kidney pain(1), and amenorrhe@)).

49 | Artemisia scoparidValdst. & Surkh& Jarub | N | HE, SE| In Pw | Urinary tract inflammatior{1), antirheumatigl), | 2
Kit. antigout(1), skin, and facial beautfl), andfor

healing livestock wounddl).
50 | Artemisia sieberBesser Turki Boteh N [ HE, FL | In, Pw | Constipation (4), digestive (6), stachate (14),| 53
flatulence (9), antiemeti€l), antidiarrhoeal (3)
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antidysenteri¢l), antidiabetic (3), wounHealing

(1), and antihypertensive (3).

51 | Carthamus tinctorius. Gulrang N |FL In Emmenagogugl), antticteric (1), antiparlytic| 1
(1), and antinflammatory(1).
52 | Centaurea pulchellbedeb. Talkhak N | HE In Antidiabetic (12), headache (2), blood purifiy, | 26

antihypertensive (2), sore throat (2), dermal rag

(2), anthelmintic (3),antiemetic (1), flatulence
(1), stomachaché¢l), antimalarial(1), heatstroke
(1), sore throafl), hepatitigf1), common cold1l),
antipyretic(1), and kidney problems (2).

53 | Centaurea beheh. Bahmani Safid | | RO De For onstipation (1), backache(1l), and as an| 1
aphrodisiaql).
54 | Matricaria chamomillaL. Guli-baboneh |N | HE,FL | In Antipyretic (2), antiseptic (2),for stomach 38
(Chamonilla recutita L.) disorders (13), stomachache (8nd flatulence

(5). Antidiarrhoeal (2), antiemetic (2)pr peptic
ulcer (5), digestive (2), gastritis (3), antidyspey
(2), for hyperacidity (1), antrinflammatory (8),
for eczema (2), menstrugpains (7), as an

antiseptiq1), and anthair loss (4).
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55 | Cichorium intybug.. Kasni N [RO Mc Hepatitis (30), anticteric (24), liver disordery 155
(10), appetizer (17), typhoid (33ntipyretic (38),
antimalarial (b), heatstroke (16), headache (1
antihypertensive  (8), blood purifier (8
antidiabetic (9), hypolipidemic (11), stoma

disorders (15), and analgesic (6).

56 | Cirsium vulgarg(Savi) Ten. Yakhni Khar N |[RO Mc Hepatits (1), antkicteric (1), antipyretic(1), and| 2
typhoid(1).
57 | Cousinia buphthalmoideRegel | Laruk Khar N [RO De, Pw | Stomachachg1l), flatulence (1), foot pain (1), | 6

hypolipidemic(1), antidiabetig(1), antirheumatid
(1), nephritis(1), and cholecystiti§l).

58 | Arctium umbrosun(Bunge) Palanikharak N | LE, In, Mc | Insect bitg(1) and antiinflammatory(1). 1
Kuntze(Cousinia umbrosa RO
Bunge)

59 | Cousinia chionophil&ech. f. & | Kangar N | LE, De Skin rejuvenatior{l), diuretic(1), antipyretic(1), | 2
Koeie RO blood purifier(1), hepatitig1), liver disorderg1),

antirheumaticl), antigout(1), bladder stonedl),
and antiatherosclerot{d).

60 | Eclipta prostrata(L.) L. Bangareh N |LE,SE|In Blood purifier(1), hair tonic(1), general toni¢l), | 1
and eyanflammation(1).
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61 | Helianthus annuug.. Guliaftabparast | N | SE Ra Common cold (2), antitussive (2), al4
antidysenteri¢l).

62 | Helianthus petiolaris\utt. Kachaluimisry | N | RO Co Antidiabetic (2). 2

63 | Inula rhizocephalé&schrenk Zanjabii Shami | N | RO De, Mc | Antiseptic (1), antrinflammation(1), grippe(1), | 1

expectoran{l), and anthelminthi¢l).

64 | Lactuca sativd.. Kahu N |LE Fr Heatstroke(1), against typhoid1), antimalarial| 4
(1), hypnotic(1), sedative(l), eye problemgl),
analgesiq1), hypdipidemic (1), antihypertensive
(2), blood purifier(1), stomachiq1), and source

of vitamins(1).

65 | Tanacetum coccineugiVvilld.) Makhlaseh, N |HE FL|In Gastric ulcer(1), pneumonigl), antitussie (1), | 2
Grierson(Pyrethrum roseum gulidavidi and deodorizefl).
(Adams) M.Bieb.)

66 | Scorzonera paradoxgisch. & Nanak N |[RO Fr Edible(1) 1
C.A.Mey. ex DC.

67 | Senecio glaucuk. Gangue N |LE De Antihypertensivg1) and antipyretic (2). 2

68 | Taraxacum officinal€L.) Weber | Guli Qasid N | HE, In, Ju,| Liver disorders (2) constipation (1), kidney| 7
ex F.H. Wigg. RO Mc problems (2), heatstrok@), muscle contractio

(1), hypocholesterolemid), and antihypertensiy|

(1).
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69 | Tussilago farfara.. Paiekhar N | LE In Anti-inflammatory (1), antitussive (1), | 1
antirhaumatic(1), and vasculitis (vessel swellin
Q).
70 | Berberidaceae Zarishk, Zerk N | LE, Mc, Po | Bone fracture (29), bruise (14), liver problems ( 90
Berberis integerrimdaunge FU, hepatitis (7)wound healing4), antihypertensivg
RO (9), hypolipidemic {3), antiobesity(1), appetizer

(9), choleretic (3), peptic ulcer (3), constipati
(2), and heatstroke (3).

71 | Boraginaceae Elehrang N | FL, RO | De Pw | Muscle contraction (2), antimicrobigll), anti | 10
Arnebia afghanicgKitam.) inflammaory (1), burn (1), amenorrhea(l),
Rech. f. & Ried| kidney stones (1), digestive disorders(1),

antidiarrhoeal (1), antidysenteric(1), nervous

problems(1), and antirheumati¢i).

72 | Borago officinalisL. Gawzaban N |FL In, Deg | Kidney stoneg9), nephritis (3), kithey problemg 44
Pw (13), bladder stoned), pain (7), heart disorde
(6), nervous disorders (5), relaxing (6), pneumc
(2), dyspnea (2)ubella(1), herpes simplexl),
antirheumatic(1), abscesg1l), muscle pain(1),

diaphoretic(1), blood purifier (2), ad flatulence
2).
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73 | Trichodesma incanuniBunge) | Elmity N | LE De, Pw | Wound healng (6), antiinflammatory (1), acne| 14
A. DC. (2), furuncle(2), dermal rashe€l), body absces
(1), heatstrokd1), bruises(1), backachg1l), and

general tonic1).

74 | Brassicaceae Tratizak N [ HE, SE|In, De,| Gynecological disorders (2), antihypertensive | 4
Lepidium sativunt. Pw and aphrodisiac (2).

75 | Brassica nigraL.) W.D.J.Koch | Khardal N |SE Pw, Po | For hemorrhoid (1), and dermatitis (3). 3

76 | Brassica oleraced. Karam N |LE Fr Anti-obesity (1),hypolipidemic (1), aphrodisia 3

(1), diuretic (1), and acne (1).

77 | Brassica rapd.. subsprapa Shalgham N |[RO Fr, Co | Bronchitis (2), antitussive (6), common cold (1| 25
pneumonia (4), aphrodisiac (2), antidiabetic

flatulence (1), constipation (1), antidiarrhoeal

78 | Brassica junced.. Awri N | SE Pw, Gr | Anti-arthritic (1), liver and spleen pains (] 5
stomachache (1), poisoning (1), appetizer

anttricteric (1), and skin disorders (2).

79 | Capsella bursgpagoris (L.) Paiegungishkak| N | HE In, Fr, | Antifertility (2), stomachache (1), backache (| 5
Medik. Pw diuretic (1), and anemia (1).

80 | Descurainia sophidlL.) Webb Khak Sheer N | SE Co, Mc, | Antidiarrhoeal (21), constipation (21 86
ex Prantl Pw stomachache (}8flatulence (3), antiemetic (5

appetizer (4), stomachic (2), heatstroke (]
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antipyretic (20), hepatitis (6), artteric (4),
typhoid (4), pneumonia (6), antitussive (6), &

antiobesity (2).
81 | Nasturtium officinaleN.T. Aiton | Alafi Chismeh HE Fr Hypolipidemic (1). 1
82 | Raphanus raphanistruin Mulisurkhak RO Fr Hypolipidemic (1), antobesity (1), and diureti{ 2
subspsativus(L.) Domin ().
83 | Raphanus raphanistruin Turb RO Fr, Dp | Hearing impairmen (1), hair tonic (1), anq¢ 3
subspsativusvar. longipinnatus dyspnea (1).
84 | Burseraceae Kandar GU Pw For memory enhancement (1). 1
Boswellia serrataRoxb.
85 | Cactaceae Zaqum, FU Fr For treatment of constipation (1) and antidiabq 1
Opuntiadillenii (Ker Gawl.) Anarizamini (2).
Haw.
86 | Campanulaceae Gandehmazaq LE In Antitussive (1), backache (1), and foot pain (1) 1
Codonopis clematidea
(Schrenk) C.B. Clarke
87 | Cannabaceae Chars RE Sm Relaxing (4), insomnia (4), analgesic (| 20
Cannabis sativa. neuralgia (1), migrae (1), respiratory disorde
(), antihypertensive (2), hypolipidem
(1), amenorr hea (1), P a
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antiemetic (1), antigout (1), antirheumatic (
pertussis (1), antituberculotic (1), seizure
nervous diseases (1), afdtigue (1),
antidepressant (1), sedative (1), and antispasn|
).
88 | Capparaceae Kawar FU, FL | In, Co,| For gomachache (3), liver disorders (2), kidn
Capparis spinosa. Pw disorders (4), ands arantidiarrhoeal (1).
89 | Caricaceae Kharbozai FU Fr Diphtheria (1) an@ntidyspeptic (1).
Carica papayad.. darakhti
90 | Caryophyllaceae Austooq RO Mc Detergent for washing head (1).
Saponaria griffithianaBoiss.
91 | Chenopodiaceae: Lablabu RO Ra Toothache (1), headache (1), and-atir loss (1).
Beta vulgaridL.
92 | Chenopodium alburh. Mamiran HE In For domachache (1), anitteric (1), andfor
constipation (1).
93 | Haloxylon persicunBunge Saamsul ST De For the treatment of bone fracture (1).
94 | Seidlitzia rosmarinu8unge ex | Usnan HE De Detergent (2), hair tonic (3), diuret{1), abortive
Boiss. (1), and emmenagogue (1).
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95 | Colchicaceae Suronjan BU Pi, Pw | Anticancer (1), antigout (3), analgesic (5), af 10
Colchicum autumnalk. arthritic (2), antirheumatic (2), hemorrho(@),
and antitussive (2).
96 | Combretaceae Halileh FU Ja, Mc,| Against constipation (5), abdominal pain (| 13
Termindia chebulaRetz Pw gastrointestinal disorders (5)flatulence (1),
headache (1), amenorrhea (1), dental tonic
keeping hair black3), liver diseases (1), blog
purifier (3), eye tonic (1), and memory tonic (1
97 | Convolvulaceae Pichaak HE In Antihypertensive  (6), hypolipidemic (2| 12
Convolvulus arvensik. antirheumatic (1), constipation (1), peptic ul
(1), urinary disordrs (4), and andnhflammatory
).

98 | Ipomoea tricolorCav. Gulinilopher LE, FL | In Antitussive (3), emollient (3). 3
99 | Cucurbitaceae Tarbooziaboijihl FU De, Pw | Anthelmintic (1), constipation (6), antimicrobi| 16
Citrullus colocynthiqL.) Schrad. (6), amoebicide (1), antidiabetic (5), diuretic (

anti-hair loss (1), dermal diseases (1), and
disorders (1).
100/ Citrullus lanatus(Thunb.) Tarbooz SE Ra Nephritis (2). 2
Matsum. & NakaiC. vulgaris
Schrad.)
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101 | Cucumis meld. Kharbozeh N | FU Fr For dry skin (1), and purifier for the stonmaq 1
intestine, and bladder (1).
102 | Cucumis sativuk. Badring N |FU Fr Bronchitis (1), heatstroke (2), stomach proble 6

(1), flatulence (1), stomachache (1), typhoid
antimalarial (1), hypolipidem (1), skincare (3)
and general tonic (1).

103 | Cucurbita pepd.. Kadu N | FU, SE| Ra, Co | Against prostatitis (3), urinary disorders (] 8
stomach disorders (3), thirguenching (1)

memory enhancement (1), bile reflux (
antipyretic (2), bronchitis (1 headache (2
typhoid (1), and sunburn (1).

104 | Momordica charantid.. Karileh N |FU Co Antidiabetic (1). 1
105 | Elaeagnaceae Sinjid N | LE, In, Ra,| Against digestive disorders (1l)antidiarrhoeal 36
Elaeagnus angustifolib. FU, Po (13), antiemeticX), flatulence (1), hypolipidemi

GU (5), antihypertensive (3), antidiabetic (3), blo

purifier (1), dermal disorders (2), amubesity (2),
kidney disorders (5), common cold (1), ne

tonic (1), and aphrodisiac (1).

106 | Ephedraceae Gerakaneh N | HE De Antihypertensive (14), dyspnea (5), pneumqg 49
(5), antitussive (2), wounds healing (4), stomat
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Ephedra gerardiandVall. ex (3), stomachache (3), antispasmodic (1), diges
Klotzsch & Garcke disorders (15), and mydriatic (2).

107 | Equisetaceae Dumi Asp N | HE De For kdney disorder$7), nephritis (1), cystitis (1) 22
Equisetum arvensk. urinary incontinence (1), gonorrhea (1), prosta

(1), digestive (1), constipation (1), stomatitis
whitening, flourishing and mouth odorize (]
backache (5)and bronchitis (2).

108 | Ericaceae Qaraqatisyah || FU In Antidiabetic (1) and dyspnea (1). 1
Vaccinium macrogrpon Aiton

109 | Erythroxylaceae: Boteh Kuka I LE So Local anesthetic (1) and afatnxiety (1). 1
Erythroxylum cocd.am.

110 | Euphorbiaceae Shirk alaff N | HE De Anthelmintic (1), antidiarrhoeal (1), arnl
Euphorbia granulatdorssk. midani nyctalopia (1).

111 | Euphorbia megalocarpRech. f. | Tomakeh N | HE, De, Pa | For constipation (4), anthelmintic (17

RE stomachache (1), stomach cancer (1), kiddey
stones (1).
112 | Ricinus communik. Baid Anjee N | FO Ms, Ra | Against food poisoning (1), constipation ({ 4

hemorrhoid (1), ardarthritic (1), and fool
swelling (1).
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H.S.Irwin & Barneby(Cassia
absusl.)

antidiarrhoeal (2), antiemetics (1), common ¢

113 | Abelmoschus esculent(ls) Bamieh FU Co, Mc | Antidiabetic (3), atitussive (1), antihypertensiv 3
Moench (1), gastritis (1), andntiarthritic (1).

114 | Fabaceae Shutur Khar HE, In, De,| Kidney problems (18), bladder problems (| 61
Alhagi pseudalhagiM. Bieb.) RO, Mc antidiarrhoeal (17), digestive (5), stomacha
Desv. SA (4), flatulence (3), constipation (1), appetizer

hemorrhoid (1), anticteric (2), antidiabetic (4)
against typhoid (6), hepatitis (2), antimalarial
heatstroke (3), antihypertensive (3), and blg
purifier (2).

115 Arachis hypogaead. Badamizamini SE Ra Hypolipidemic (1). 1

116 | Astragalus ajfreidiiAitch. & Meswak RO De, Pw,| Antipyretic (1), typhoid (1), body aches (13
Baker Tb toothache (1), gastric ulcer (1), and teeth brush

117 | Astragalus bezudensg&irj. & Dumi Rdbah LE, De, In,| Against stomachache (1), gas#ri(1), abdomina| 13
Rech. f. RO Pw pain (1), headache (1), kidney stones (5), kid

pain (4), nephritis (6), gonorrhea (2), bone fract
(1), and wound healing (1).
118 | Astragalus gummiferabill. Gondi Katira GU Pw Constipation (1) and stomachic (1). 1
119| Chamaecrista absug..) Chaksu SE De, Pw | Measles (2), abdominal pain (2), constipation | 7
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(1), backache (1), brehitis (1), nervous
problems (1), and insomnia (1).

120 | Cassia fistuld.. Fuloos I FU Mc Against stomachache (4), constipation (13
flatulence (2), antihypertensive (1), antidiabe
(1), antticteric (1), aphthous stomatitis (2), a
abdominal pain (2)

121 | Cercis siliquastruni.. Arghawan N |LE In Antihypertensive (1) and antidysenteric (1). 2

122 | Cicer arietinumL. Nakhod N |SE Rs For strengthening abdominal muscles (1). 1

123 | Colutea paulseniFreyn Qargeri N |[FO Ms For dermal diseases (1). 1

124 | Entada rheedebpreng. Qursi Kamar I SE De, Pw | Against lackache (4), anfarthritic (3), skin| 5
diseases (1), wound healing (1), muscle crack
amenorrhea (1), and flatulence (1).

125 Glycine maxL.) Merr. Soya I SE, FO| Co Kidney stones (1), kidney pa (1), mucosg 2
protection (1), and antidepresssftt).

126 | Glycyrrhiza glabralL. Shirinboeh N | RO De, Pw | Against  gastrointestinal  disorders  (5( 83

stomachache (25), peptic ulcer (16), hyperaci
(5), gastritis (3), antitussive (18), bronchitis (1
pneumonia (6), expectorant (2), ammflammatory
(2), nephitis (1), diuretic (2), and anticteric (3).
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127 Vicia lens(L.) Coss. & Germ. Adus N SE Co Muscle tonic (1), relaxing (1), memoj 1
(Lens culinarisMedik.) enhancement (1), digestive (1), amziia (1).
128 | Medicago sativd.. Reshgeh N | HE In, Co| Against stomachache (4), peptic ulcer (1), gast 8
Po (1), infertility (1), amenorrhea (1), ant

inflammatory (1), dermatitis (2), and mus(
contusion (2).
129 | Melilotus officinalis(L.) Lam. Reshgehizard |N | HE In Anti-inflammatory (1).

130 | Senna alexandriniill. Senna I LE De Antiseptic (1), wound healing (1), epilepsy (| 4
headache (1), antirheumatic (1), hemorrhoid
purgative (2), antobesity (1), antirheumatic (1

and gastrointestal disorders (1).

131 | Sophora alopecuroidds [var. | Boieh N | LE, De, Pw | Against gastric ulcer (2), stomach problems | 10
tomentosdBoiss.)Brenan] RO, SE antitussive (2), bronchitis (2), body aches w
fever (1), and gonorrhea (1).
132 | Trifolium resupinatuni. Shabdar N | HE, SE| Co, Fr,| Against gonarhea (1), nyctalopia (1), hemorrhg 10

Mc (1), constipation (4), antihypertensive (
hepatitis (1), anemia (1), typhoid (1), antimala
(1), and vegetable (1).

133| Trigonella foenurgraecumL. Hulbeh N | SE Pw Against gynecological problems (10), aphreatis 18
(3), lactogenic (1), antidiabetic (5), digestive
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flatulence (1), appetizer (5), stomachache
antitussive (1), aninflammatory (4), asthma (1
hypocholesterolemic (1), antihyperteresiu1),
antiobesity (1), and foot pain (1).

134 | Vicia fabal. Baquili N |SE Co, De | For kidney pain (1), aninflammatory (1), urinary 4
tract stones (1), diuretic (1), abscesses (1),

(1), and abdominal pain (1).

135| Vicia satival. Shakhel N | SE Co Peptic ulcer (1) and hyperacidity (1). 1

136 | Fagaceae Sabzmazu | FU De, Pw | Anorexia (1) and antidyspeptic (1). 1
Quercus infectorids. Olivier

137 | Fumariaceae Darurqurban, |N | HE In, Pw | Against peptic ulcer (2stomachache (1), derm| 7
Corydalis gortschakovischrenk | Mamoreh wounds (2), bone fracture (2), ngopia (1), ang

antrinflammatory (1).
138 | Fumaria officinalisL. Shahtareh N | HE In Dermal disorders (19), acne (13), sore throat| 37

digestive disorders (10), appetizer (4), i
disorders 2), hepatitis (4), ancteric (3),
hemorrhoid (2), amemdea, hypolipidemic (2)
and blood purifier (4).

139 | Grossulariaceae Qaragat N |FU De Antihypertensive (1) and antidiabetic (1). 1
Ribes orientaldestf.
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140 | Iridaceae: Zafran N |ST In Sedative (4), antidepressant (1), insom(By, | 24
Crocus sativus. nervous disorders (3), vertigo (2), memc
enhancement (2), epilepsy (1), aphrodisiac
heart disorders (3), antispasmodic (3), appet
(1), anticancer (1), heart diseases (1),

disordes (1), common cold (1), digestiv
disorders (1), flatulence (5), constipation

uterine bleeding (1), and antidiabetic (1).

141 Iris germanical. Zanbaq N [RO De Antiemetic (1), flatulence (1), stomachache ( 5
hemorrhoid (1), RTI (2), tooth whitemg (3),
antidiabetic (1), artarthritic (1), liver pain 1),

spleen pain (1)insect bitesX), and anticatarrhg

(1)
142 | Juglandaceae Charmaghz N | FU, In, Ra,| Kidney diseases (2), nephritis (3), kidney sto| 47
Juglans regid.. FL,BA | Po (6), kidney pan (5), bladder stones (1), cystitis (?

hypolipidemic (@6), dental whitening (7
antidiabetic 9), antihypertensive (2
leishmaniosis (2), blood purifier, common cg
(3), nervous tonic (3), anhbair loss (1), anc
anthelmintic(1).
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143 | Lamiaceae Bozbash N | HE In, Pw| Stomachache (14), digestive (2), Body aches| 43
Hymenocrater sessilifolius Mc backache (2), muscle contraction (3), hepat
Benth. sore throat (3), typhoid (1), antimalarial (

common  cold (4), amenorrhea (4
antihypertensive ()1  hypolipidemic  (2),
heatstroke (1), toothache (1), cifil), gonorrhed

(1), and against the scorpion venom (1).

144 | Lavandula angustifolidill. Stukhudus I HE In Antidiabetic (1), cardiotonic (1) and peptic ulg 2
Q).
145 | Marrubium anisodorK. Koch Gazakalaf N | HE De, Pw,| Anti-inflammatory (6), wound healing (3), | 13
Po stomatitis (2), gingivitis (1), dermatitis (1

emmenagogue (1), bladder stones (1), head

(), antiemetic (1), and antiemetic (1).

146 | Melissa officinalid.. Badrinjboeh I HE In Cardiotonic (1), relaxing (1), expectorant (| 1
facial muscle contraction (1), nervous disord

(1), antiparlytic (1), antiseptic of mouth (1), a

eyes (1).
147 | Mentha longifolia(L.) L. Podinehilabijui | N | HE Fr, In,| Against stomachache (17)flatulence (8), 68
Pw antiemetic (3), digestive disorders (15
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antidiarrhoeal (8), antiemetic (4), appetizer
sedative (2), memory enhancement (1), nery
problems (1), antitussive (2), sore throat
dyspnea (1), kidney disorders (3), rheumatic p
(4), antipyretic (2), antidiabetic (3
antihypertensive (6 hypolipidemic (5), spice (4
heatstroke (2), and for losing weight (1).

148 | Mentha piperital. Nana N | HE Fr, In, | Against stomachache (8), digestive (4), stoma( 40

Pw (5), flatulence (15), mtispasmodic (4), appetiz
(2), antiemetic (4), antiemeti(1), headache (1
antihypertensive (2), antiatherosclerotic

toothache (3), common cold (4), antitussive
headache (1), antiseptic (1), wounds healing

and as a spice (2).

149 | Nepeta bracteatdenth. Kakoti N | HE In, Pw | Digestive (1), caninative (1), antidiarrhoeal (1] 8
headache (1), foot pain (1), analgesic
antipyretic (1), common cold (1), asthn
bronchial (1), aid blood circulation (1
antidiabetic (1), and spice (1).
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150 | Nepeta glutinos&enth Azhdumboteh |N | FL In Backache (B bone fracture (16), contusion (3 33
analgesic (14), anarthritic (4), nephritis (1)
antirheumatic (3), diaphoretic (2
antihypertensive  (2), hypolipidemic (1
antidiabetic (2), and antibesty (1).

151 | Nepeta junce®&enth. Gorbakhurak N | HE In, Pw | Against flatulence (3), antispasmodic (| 30
stomachache (2), digestive (3), headache
sedative (1), insomnia (2), nervous problems
analgesic (12), backache (3), amenorrhea
menstruabn (2), anttarthritic (7), infertility (6),
abortive (1) hemorrhoids (1), gonorrhea (1), an
inflammatory (4), common cold (1), ar

antibacterial (1).

152 | Nepeta podostachyenth. PodinehiAsp | N | HE In, Pw | Sedative (1), diaphoretic (1), musclempés), and| 3
headache (1).

153 | Nepeta pubescerenth. Kharpudineh N | RO Mc Against nasal bleeding (1). 1

154 | Ocimum basilicunt.. Rayhan N | HE Fr, In,| Antidepressant (1), nervous tonic (6), vertigo ( 22

Pw sedative (5), hypnotic (2), headache (3), migrd
(3), neurological diseases (3), gastrointest

diseaseq13), antidiarrhoeal (1)antispasmodig
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(4), pertussis (1), sore throat (2), grippe
antipyretic (1), amenorrhea (3), general tonic

diuretic (1), and lactogenic (2).

155 | Origanum vulgre L. Hazawol N | HE In Antiviral for mumps, red inflamebreast (2), an¢ 2

dermal sensitivity (2).

156 | Salvia yangiB.T. Drew Khangi N |FL In, Pw | Analgesic (6), amenorrhea (3), wound healing | 18
(Perovskia atriplicifoliaBenth.) antimicrobial (1), anpyretic (3), antiicteric (1),
foot pain (3), flatulence 3), stomachache (2
antispasmodic (2), common cold (6), and a

inflammatory (2).

157 | Prunella vulgarisL. Stukhudus N | HE In Stomachic (2), flatulence (1), stomachache | 6
antirheumatic (2)scabies (1), nervous disorde
(1), and dermal disease9.(2

158 | Salvia rosmarinu$penn. Eklilikohi I LE De Antiseptic (1), antidiarrhoeal (1), antitussive (| 2
(Rosmarinus officinalig.) antispasmodic (1), antipyretic (1), digest
disorders (1)antirheumatic (2), sedative (1), a

diaphoretic (1).

159 | Salvia sclared.. (Salvia Bahmani Surkh | N | HE, De, Pw | Against backache (2), foot pain (1), general tg 5

haematodeScop.) RO (3), cardiotonic (1), stomachic (2), wound heal
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(1), antticteric (1), bladder problems (1), ar
aphrodisiac (1).

160 | Salvia macrosiphoBoiss. Kanawcheh N | HE, SE| De, Pw | Antitussive (3), bronchitis (2), dermal acne (| 9
wound healing (1), and digestive disorders (2)

161 | Salvia officinalisL. Marimguli | HE In RTI (1), antidyspeptic (1), antibacterial (1), a 1

antisweat ().
162 | Salvia rhytideaBenth. Gandehbaghal | N | HE De For headachse (2), backache (2), pneumonia ({ 25
antitussive (3),for bronchitis (3), stomachach
(8), digestive (3)for peptic & duodenal aer (1),

antirheumatic (1), aninflammatory (2),
antidiabetic (1), anbacterial (1), and

antihypertensive (1).

163 | Phlomidoschema parviflora Paduleh N | HE De Against stomachache (2), constipation ( 14
(Benth.) Vved. §tachys hemarhoid (1), antinfertility (1), childbirth
parviflora Benth.) bleeding (2), menstrual paifi), contusion (3)

dermal disorders (1), antihypertensive
antidiabetic  (2), hypolipidemic (1), an

antirheumatic ().
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164 | Ziziphora clinopodioidesam. Jambilak, N | HE In Antihypertensive  (5), hypolipidemic (4] 21
subspafghanica(Rech. f.)Rech.| Kakoti, stomachache (6), flatulence (3), appetizer
f. in Rech. Chaiekohi peptic ulcer (1),gastritis (1), foot pain (2),

common cold (3), antipyretic (1), backache
amenorriea (1), menstrual infection (2
antimicrobial (1), antiseptic, respiratory tra

infection (3), and antiviral (1).

165 | Ziziphora tenuiotl. Kakoti N | HE In, Pw | Against stomach disorders (1), flatulence (8
appetizer (1), antidiabetic (1), antihypedese
(1), hypolipidemic (1), general tonic (1), comm

cold (1), and inflarad wounds (1).

166 | Lauraceae Darchini I BA De, Pw | General tonic (3), stimulant, sexual tonic (3), h¢ 21
Cinnamomum veruh Pres|C. disorders (4), hypolipieimic (6), antidiabetic (2
zeylanium Blume analgesic (2), antidyspeptic (2), antidiarrhoeal

heart failure (1), flatulence (3), antihaemorrha
(1), wound healing4), anttarthritic (2), acne (3)
and antirheumatic (1).

167 Liliaceae: Shamangul N |FL In Cardiotonic (1) and kidney stones (1). 1

Fritillaria imperialis L.
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168 Lilium candiduniL. Gulisusan I HE, PE| In, Pa | For dermal abscess (1), antiseptic (1), burns| 4
muscle tonic (2), aphrodisiac (1), nephritis

gonorrhea (1), bronchitis (1), hemorrhoid,(@nd

laxative (1).
169 | Linaceae: Zighier N | SE, FO| Mc, Ms | Antitussive (3), dermatitis (2), constipation (4 5
Linum usitatissimurh. pneumonia (1), general tonic (1), and bc

fractures (1).

170 | Lythraceae: Khineh N |LE Pa Wound haling (1), analgesic (1), antirheuma] 3
Lawsonia inermid.. (1), foot cracks (1), and cosmetig (2

171 | Malvaceae: Khatami N | FL,RO]|In, De | For respiratory disorders (5), bronchitis (1| 95
Althaea officinalid.. antitussive (34), sore throat (12), common ¢

(18), pneumonia (21), stomachache (4
constipation (8), and gingivitis (1).

172 | Gossypium hirsuturh. Punbadaneh N | FO, Po Against abscess (2), warts (1), inflamed wou| 3
CA (1), anttarthritic (1), antianxiety (1), testesiti
(1), anttinfertility (1), and memory hancemen
Q).
173 | Hibiscus sabdariffd.. Chai Mackie N | CX De Antihypertensive (1). 1
174 | Malva neglectawvallr. Panirak N | HE, Fr, In | Anti-inflammatory (8), wound healing (2 47
RO antitussive (14), bronchitis (4), sore throat (1
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common cold (2), hestroke (7), antipyretic (7
digestive (1), peptic ulcer (1), constipation),(
abdominal pain (5), antidiarrhoeal (3), hemorrh
(1), diuretic (1), cystitis (1), nephritis (1dermal
disorders (8), demulcent (1), conjunctivitis (
and amenorrhea (1).

175 | Moraceae Anjeer N |FU Fr, De,| Flatulence (1), hypecidity (1),constipation (3), 16

Ficus carical. Dy appetizer (3), memory enhancement (3), fati
(1), autoerotism (1), aphrodisiac (1), dyspnea
pertussis (3), common cold (1), antitussive

pneumonia (3), antihypertensive (2), and a

atherosclerotic (1).

176 | Morus albalL. Toot N |FU Fr, Dy | Antidiabetic (1) and antihypertensive (1). 2
177 | Morus nigralL. Shah Toot N |FU Fr, Dy, | Antihypertensive (1), hypolipidemic (2), bloq 8
Pw purifier (2, anemia (2), sore throat (1

antidiabetic (1), typhoid (1), heatstroke (
antidiarrhoeal (1), antirheumatic (1), a

gonorrhea (1).

178 | Myristicaceae Jawz I FU Dy Carminative for pregnant women and children ({ 2

Myristica fragransHoutt.
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179 | Myr taceae Geitis N | LE De Antipyretic (1), appetizer(1), digestive (1)) 2
Eucalyptus globulukabill. antidiarrhoeal (1), antidiabetic (1), bronchitis (
cystitis (1), wound healing (1), vaginal irritatid
(1), relaxing (1), vertigo (1)mouthwash (1)
antisgtic (1), antibacterial (1), antmnflammatory
(1), respiratory disorders (1and expectorant (1

180 | Myrtus communis. Manu N |LE Sm Sedative (1), nervous disorders (1), and head{ 2
Q).
181 | Syzygium aromaticuih..) Gulimikhak I FL De, Pw | Hypolipidemic (2), antidiabetic (2), toothache (] 16
Merrill & L.M. Perry stomatitis(1), antirheumatic (2), antituberculot

(1), stomachache (3), digestive (1), hyperaci
(2), flatulence (1), antidyspeptic (1), abdomi
cramps (1), brain tonic (3), ardnxiety (1),
amenorrhea (1), neuralgia (1), appetizer
antiseptic (1), and ecdraception (2).

182 | Oleaceae Shing N | LE, In, Pw | Antigout (1), antirheumatic (1), stomach and || 2
Fraxinus xanthoxyloide&s. FL, RO spleen disorders Jlappetizer (1), purgative (1
Don) Wall. ex A.DC. general tonic (2), antipyretic (1), antitugsi(l),

diuretic (1), and dermal problems (2).
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183| Olea europaed.. Zaitone N | LE, Fr, In,| Antihypertensive  (9), hypolipidemic (2 14
FU, FO| Ms antidiabetic (3), antirheumatic)(4ody lotion (3),
antirachitic (1), diuretic (1), liver disorders (1

bile stones (2), and sore throat (1).

184 | Papaveraceae Khirs kandeh N | LE In, Pw | Wound healing (5), blood purifier (1), arn 6
Glaucium flavunCrantz antiemetic (1).
185 | Papaver dibiumL. Tariyaki Kohi N |FU De Common cold (2), antihypertensive (1), analgq 4
(1), stomachache (2), and peptic ulcer (1).
186 | Papaver pavoninurBchrenk Shagaiq, N |FL In Analgesic (3), toothache (1), hypnotic (1), nerv( 10
Gulinazukak, tonic (1), dysuria (1), bronchitis (3), common cq
Gulidukhtaran (2), antitussive (1), sordatoat (1),hypnotic (1),
constipation (1), and leishmaniasis (1).
187 | Papaver somniferurh. Koknar N | RE, De, Pw,| Analgesic (12), hypnotic (7), sedative (421
FU, SE| Dy antidiarhoeal (3), antiemetic, antitussive (§

bronchitis (2), pneumonia (2), ardtarrhal (1),
and for reduction of libido (2).

188 | Pedaliaceae Konjed N | SE, FO| Co, Mc | Relive paralytic organ (2), heart problems ( 3
Sesamum indicuin antihypertensive (2) antiatherosclerotic (2
antispasmodic (2), hoarseness (1), vertigo

migraine (1), antobesity (1), and aphrodisiac (]
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189 | Piperaceae Morchi syah I FU Pw Appetizer (3), digestive disorders (1), flatuler] 6
Piper nigrumL. (3), antispasmodic (1lantitussive (1), stomatiti
(1), antimicrobial (1), artinfammatory (1),
analgesic (1), artarthritic (1), and as a spice (1

190 | Plantaginaceae Shinaru N |LE In, Po | Against sore throat (15), pharyngitis (I 31
Plantago lanceolatd. antitussive (1) antidiarrhoeal (4), digestiv
disorders (4), stomachache (2), flatulence,
mouth inflammation (1), common cold (1
influenza (2), fever (3), and heatstroke (4).

191 | Plantago majorL. Danehzoof N |SE Co, De,| Against constipation (19), stontzache (20)| 94

Mc, Po | antidiarrhoeal (4), pneumonia (18), bronchitis

sore throat (B expectorant (4), antitussive (11
wound healing (8), dermal rashes (8), b
feeding (5), influenza (3), heatstroke (
hypolipidemic (1), and antihypertensive (1).

192 | Plantago ovatdorssk. Spaghul I/N | HU Mc Against constipation (1), stomachach@), | 2
antidiarrhoeal (1), antiemetic (1), and antipyre
Q).
193| Plantago indical. (P. psyllium | Esfarzeh N | SE Mc Against stomachache (10), peptic ulcer ( 36
L.) digestive dsorders (10), antidiarrhoeal (2
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hemorrhoid (1), antitussive (5), expectorant
heatstroke (6), antipyretic (4), ar

hypocholesterolemic (1).

194 | Platanaceae Panjachinar N |BA De Kidney stones (1) and analgesic (1). 1
Platanus orientalid..

195 Pleurotaceae: Samruq N [TA Co, Pw | Antidiarrhoeal(5), constipation (3), anthelmint|{ 17
Pleurotus eryngi{(DC.) Quél. (7), stomachache (2), flatulence (1), and gen

tonic (1).

196 | Poaceae: Kabd N | HE, De Against kidney and bladder stones (5), Kidn 11
Elymus repenél..) Gould RO pain (5), nephritis (1), gallstones (1), gonorrf
(Agropyron repensgL.) P. (1), prostatitis (1), kidney problems (1
Beauv.) antidiabetic (1), hepatitis (1), and antihyperteng

Q).
197 | Avena sativd.. Moieh Jaw N |SE De,Pa | Antigoiterogenic (1), face wrinkle (1), gallston| 6

(2), kidney disorderg3), and antihypertensive (1

198 | Hordeum vulgare.. Cal Jaw N |SE Co, Be | Against nephritis (3), kidney stones (2), cyst 7
(2), antidiabetic (3), stomach disorders (5), aiae
(2), antihypertensive (1), aphrodisiac (
antipyretic (1), liver disorder(3), antiobesity (1),

and lactogenic (1).
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199 | Oryza sativa.. Bringe N |SE Co Stomachic (1) and blood purifier (1). 1
200 | Panicum miliaceunt. Arzen N |SE Mc, Pw | Against gmorrhea (1), antihypertensive (13

antidiarrnoeal (1), blood purifier (1
anidepressant (1), antiseptic (1), and
preventing abortion (1).

201 | Phragmites australi¢Cav.) Trin.| Lukh N |[RO Mc Antihypertensive (1). 1

ex Steud(P. communigrin.)

202 | Saccharum officinarurh. Naishakar N |SM Ju Antihyperglycemic (2), kidney pain(1), and| 3
hepatitis (1).

203 | Secale cerealk. Jawder N |SE Pw For childbirth (1) and abortive (1).

204 | Triticum aestivuni. Gandom N |SE Fr, Po | Against anemia (2), generalortic (3), and 3

stomatitis (1).

205 | Zea mayd.. Jawari N |ST In, Co | To expel kdney stones (8)for kidney pain (7), 34
nephritis (8), kidney disorders (5), diuretic (fby,
UTI (2), antidiabetic (3), antihypertensive (&)r
nasal bleeding (1)againstheatstroke (1), anéor

stomachache (1).

206 | Polygonaceae Haft band N | HE In, Po | Against contusion (1), wound healing (fd; sore| 5

Polygonum avicularé. throat (1), antipyretic (1), antihaemorrhagic
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for kidney stonegl), antidysenteric (2), antbr

pneumonia (1).

207 | Koenigia coriaria(Grig.) Chukriahu N |[RO De, Po | Analgesic (1), antihypertensive (3), antidiarrho 12
T.M.Schust. & Reveal (3), peptic ulcer (2), antiemetic (1), digestive
(Polygonum bucharicur@rig.) gingivitis (1), and storatitis (3).

208 | Persicaria hydropipe(L.) Morchiabie N |LE Fr Styptic (1). 1
Delarbre(Polygonum hydropipe
L.)

209 | Rheum ribeg. Chukri N | RO, PT| Fr, Pw | Against constipation (2),antidysenteric (1) 22

abdominal pain (1), antiemetic (1), hypolipiden
(4), antihypertensive (4), antidiabetic (;
bronchitis (1), common cold (1), vitam
deficiency (1), anemia (2), hes#éitoke (1), bruise
(2), vegetable and food (1).

210 | Rumex crispuk. Shilkheh N | LE, De, Mc | Laxative (6), emollient (1), stomachi¢?2), | 25
RO hypolipidemic (2), antihypertensive (1), hepat
(1), bile disorders (2), antnflammatory (1),

toothache (1)dermal rashes (2), wound heali
(1), antipyretic (2), pneumonia (1), and dyspt
D).

68



211 | Portulacaceae Khurfeh N | HE Co Against constipation (3), anemia (2), anorexia | 12
Portulaca oleraced.. migraine (1), vertigo (2), typhoid (1), antimalar
(1), diuretic (1), heatstroke (1), memo
enhancement (1), nervous problems(1), taeni
(1), antiinfectious (1), antinflammatory (1),
liver diseases (1), anitteric (1), antidiabetic
(1), general tonic (1), toothache (1), sore thr
(1), and kidney problems (2).

212 | Primulaceae Gulikamar N |FL In Antirheumatic (1) and stomach problems (1). | 2
Dionysia tapetodeBunge

213 | Primula pamirica Fed. Gulibenafsheh | N | HE In, De | Respiratory tract inflammation (2), sore throat ( 2
bronchitis (2), taic (1), gastroenteritis (2
purgative (1), sedative (2), and antidepressant
214 | Punicaceae Annar N | FU, PE| Fr, Pw | Anthelmintic (7), antidiabetic (2), hypolipidem| 39
Punica granatunt.. (4), anemia (3), nasal bleeding (3), hemorrh
(1), antidiarrlveal (26), stomachache (2), liv

tonic (1), appetizer (1), and peptic ulcer (1).

215| Ranunculaceae Gurgkash N | RO, Pw Nervous problems (1), antirheumatic (1), & 1
Aconitum rotundifoliunkKar. & LE antigout (1).
Kir.

69



216 | Nigella satival. Syahdaneh N | SE De, Pw | Against flatulence (4), stomachache (6), laxal 27
(2), Gl infection (1), lactogenic (4), ant
inflammatory (4), antidiabetic (7), hyppidemic
(4), antitussive (3), anthelmintic (2), kidn
disorders (7), antnair loss, and nervous disordg

2).
217 | RanunculumlgaeRegel R. Shorvagulak N | FL, HE | In, Pw | Anthelmintic (2), stomachache (2), constipat| 9
afghanicumAitch. & Hemsl.) (2), antitussive (2), typhoid (1), and measles (1
218 | Rhamnaceae Sedir N |LE De Detergent for washing body or hair. 1

Zizyphus spinahristi (L.) Desf.
219 Ziziphus jujubavill. Unab N |FU Ra Hypolipidemic (3), cardiotonic (1), sedative (4 11
antiatheroslerotic (1), antihypertensive (2), an

anxiety (1), restlessness (1), antidiabetic
bronchitis (4), blod purifier (2), dental care (1
and digestive disorders (1).

220 | Rosaceae Badam N | SE, FO|Ra Nervous tonic (6), aphraglac (3), relaxing (3)| 10
Amygdalus communis nervous disorders (1), emollient (1), stomag
(2), and laxative (1).

221 | Amygdalus communjsar. Badam etalkh | N | SE, FO| Ra Relaxing (1), migraine (1), common cold (] 4
amarg antidiabetic (1), and dermal rashes (1).
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222 | Prunus koelzi(Browicz) Qarghaneh N |[FO Co Antidiabetic (2). 2
A.E.Murray (Amygdalus koelzii
Browicz)
223 | Crataegus songaricK. Koch. Dulaneh N | LE, In, Fr | For heart problems (4), antihypertensive ( 13
FL, FU hypolipidemic (4), stomachache (3), hyperagic
(1), antidiarrhoeal (1), antiemetic (1), nervc
tonic (1), leishmaniosis (1), antipyretic (I
antidiabetic(1), antticteric (1), and sore throd
Q).
224 | Cydonia oblongaMill. Bihie N |FU De Antitussive (5)for bronchitis (9), pneumonia (6| 16
anticatarrhal (1)gastroenteritis (1), antidiarrhoe
(2), agaisntheatstroke (2), fatigue (1), sore thre
(1), and hoarseness 1§. Antipyretic (1),
aphrodisiac (1), wound healing (I@r burn (1),
antricteric (1), for intestinal disorders (1
depressiorfl), hemorrhoid (1), and dysuria (1).
225 Filipendula vestitgWall. ex G. | Daduff N | LE In Antiemetic (1). 1
Don) Maxim.
226 | Fragaria x ananassduchesne | Tooti-zamini N |FU Fr Antidiabetic (1). 1
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227 | Malus domestic8orkh. Sieb N FU, LE | Fr, In Againg herpes simplex (2), cardiotonic (4), ar 12
arthritic (2), antirheumatic (3), antigout (2), an
obesity (2), blood purifier (2), lungiskases (2)
antiatherosclerotic (3), kidney disorders (2), li
tonic (2), anemia (2), antidyspeptic (1), tonic
diuretic (1), and anthelmintic (1).

228 | Prunus armeniacé. Zardallu N | FU, De, Fr,| Against backache (4), antirheumatic (1), ¥q 7
GU Pw aches (1), antarthritic (1), hepatitis (1)
anticatarrhal (1), anemia (1), dermal beauty
hoarseness (1) and eproblems (1).

229 | Prunus cerasusk. Alubalu N | PT,FU| De, Fr | Against kidney disorders (40), urinary trg 58
diseases (7), diureticd); anemia (1), heatstrok
(1), hepatitis (3), liver disorders (4), blood purif
(4), and hypolipidemic (4).

230 | Prunus domestich. Alubokhara N |FU Fr, Ju | Appetizer (2), anticteric (2), choleric (1), live| 10

tonic (2), heatstroke (1), antiemeti@)( antt

anxiety (1), depression (1), backache
stomachache (1), and blood purifier (1).
231 | Prunus microcarpaC.A. Mey. Chakehdaneh | N | FU, SE| Fr, Pw | Kidney disorders (2), constipation (17

stomachache (3), hepatitis (1), and sedative (1
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232 | Prunus persicdL.) Batsch Shaftalu N | GU, Ju, Pw | Against aphthous ulcers in livestock ({13
LE, SE disinfectant (1), anthelintic (1), hemorrhoid (1)
antiarthritic (1), and backache (1).
233 | Pyrus communik. Naak N |FU Ju Against skin problems (3), resatory, and gastri¢ 2
problems (1).
234 | Rosa beggerian&chrenk. Khari Tarani N | FU, De, Ra | Against kidney pain (3),antirheumatic (1) 7
GU antispasmodic (1), constipation (1), addpylori

infections (1).
235| Rosa canind.. Nastran N |FU Mc, Ra | Againsttyphoid (3), hepatitis (2), anicteric (1),| 9

antihypertensive (1), hypolipidemic (2), aphthd
stomatitis (1), mouthrdught (1), anemia (1), an
general tonic (1).

236 | Rosa damascertderrm. Guligulab N |FL In Against stomachache (7), stomach problébig, | 30
constipation (4), antidiarrhoeal (2), flatulence
antihypertensive (1), antitussive (4), bronch
(3), dyspra (2), hepatitis (1), headache
amenorrhea (1), acne (1), and dwdir loss (1).
237 | Rosa foetiddderrm. Kharisurkhaku | N | GU Ch Antitussive (1), for bronchitis (1), ang 2

antidiarrhoeal (1).
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238 | Rubus caesiuk. Bodirgan N |FU Fr Hypolipidemic (@), kidney pain (1), an(4
antidiarrhoeal (1).
239 | Rubiaceae Kangineh I BA Mc General tonic (1), antipyretic (1)nadiarrhoeal| 1
Cinchona pubescensahl (1), and appetizer (1).
240 | Coffea arabical. Qahweh I SE In Relaxing (2), memory enhancement, (igart, ang 2

respiratory stimulants (1).

241 | Rutaceae Kino N | LE, In, De | Antidyspeptic (1), convalescence (1), insom| 1
Citrus x aurantiumL. (C. FL, PE (1), anttanxiety (1), and nervous problems (1).

reticulataBlanco)

242 | Citrus x aurantiumL. [var. Naringe N | LE, In, Fr | Nerve tonic (4), antihypertensive (1), appetiz 9
amard FL, FU (1), antidiabetic (1), hypocholesterolemic (2
digestive problems (5), pneumoniél), and
styptic(1).
243 | Citrus limon(L.) Osbeck Limu N |FU Fr, Ju | Against acne (2 dermal beauty (2), antidiarrhog 8

(2), kidney stone¢l), antirheumati¢1), anemia
(1), and diaphoreti€l).

244 | Salicaceae Chinar N | BA, De, Po | Antidiarrhoeal(1), snakebitg1), antitussive(l), | 4
Populus #a L. LE hoarsenesgl), pneumonidl), dyspnea(l), antt

arthritic (1), antipyretic (2), abscesgl), and

dermal disorder§l).
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245 Salix spp(S albal.; S. excelsa | Baid N | LE, De, Cv | Antipyretic (15), analgesic (4)headache (5) 40
S.G.Gmel. ircl. var. rodinii A. BA, migraine (2), antirheumati¢l), eye pain (2)
Skvortzov;S. pycnostachya RO typhoid (5), antimalarial (5), heatstroke (1
Andersson) common cold (1), pneumonia (1), and

antidiarrhoeal (3).

246 | Scrophulariaceae: Guliangushtanel | FL In Against heart diseses(1), antihypertensivegl), | 1
Digitalis purpurealL. diuretic(1), cardiotonid1), and antirheumatid).
247 | Verbascum thapsus Gushikharak N |[LE, FL | In, Po | Anti-inflammatory (5), antidiarrhoeal (3|21

flatulence (2), abdominal pa{t), hemorrhoidl),
respiratory disords (3), antidiabetic (1),
infertility (3), antkicteric (2), antisepti¢l), acne
(2), anttarthritic (1), and bone fracture (2).

248 | Solanaceae Shahbizak I HE In, Pw | Against pertussis(1l), nervous disorders (2 2
Atropa belladonna.. abdominal pain (2 epilepsy (1), vertigo (1),
backache(1), amenorrhegl), hemorrhoid(1),
diaphoretiq1), and antiremor(1).

249 | Capsicum annuurh. Morch N | FU Fr, Pw | Antirheumatic (2), appetizer (2), and antidiabe 4
D).
250 | Capsicum annuur@roup Morchi Shirin N | FU Fr, Pw | Antimicrobial (2), cardiotonidl), toothache (2) 2

antidiabetic (2), and digesti&).
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251 | Datura stramoniunt.. Datureh N |LE In, Sm,| Against dyspnea (2), antitussivél), RTI,| 10
Pw, Ti | analgesic (3), stimulanfl), antispasmodiq1l),
antidiarrhoeal1), anorexig1), antirheumatig¢l),
relaxing (1), antipyretic(1), common cold(1),

antrinflammatory(1), andagainstpoisoning(1).

252 | Hyoscyamus niged. Bangakdiwaneh| N | HE De Against toothache (1). 1

253 | Hyoscyamus senecionigilld. Jilgaw N | HE De Abdominal pain (1), gonorrhea (1), headache | 2
and dry mouth (1).

254 | Nicotiana tabacunt.. Tanbaku N | LE Ju, Pa | Against todhache (1), insecticide (1), and an 2

inflammatory (1).

255 | Solanum lycopersicuin Badinjanirumi | N | FU Fr, Po | Diuretic (1), antidiarrhoeal (1), hemorrhoid (] 2
demulcent (1), burn (1), aatflammatory (1),
anemia (1), antidiabetic (1), hypolipidemit)(
and antihypertensive (1).

256 | Solanum nigrunt.. Angoorsagak | N | FU,LE|Fr, In,| Against stomachache (3), mstipation (1), 11

Sm gastritis (1), antidiarrhoeal (1), fever (3
antirheumatic (1), urticaria (1), sore throat

nephritis (1), and microbialounds (1).

257 | Solanum tuberosuin Kachilu N |[TU,FL|In,Po | Forburns (4), common cold (2), and hypnotit ( 8
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258 | Withania coagulangStocks) Panirband N |FU De, Mc | Antihypertensive (1), hypolipidemic (2), Ant 5
Dunal icteric (1), pneumonia (1), dr tonic (1),

stomachache (1), antidiabetic (1), and mak

cheese (1).
259 | Tamaricaceae Gaz N |FL In Toothache (2), nephritis (1), and amifertility | 4
Tamarix ramossissimiaedeb. (2).
260 | Theaceae Chai I LE In Hypolipidemic (1), for heart diseases (1 10
Camellia sinensi¢L.) Kuntze antihypertensive (3), antiatherosclerotic (1), bld

purifier (1), antidiabet (1), relaxing (2), diuretic
(3), cardiotonic (1), stimulant (2), antidiarrhoe
(2), for digestive diseases (4), conjunctivitis (
antioxidant (2, bronchitis (1), and headache (1

261 | Ulmaceae Pasha Khaneh | N | RO Pw For dermadiseases (2). 2
Ulmus minomMill.

262 | Urticaceae Sokhtanak N | HE De Against gonorrhea (19), kidney & bladd 52
Urtica dioical. disorders (13), diuretic (7), prostaticgerplasial

(3), antidiabetic (3), antihypertensive (:
hemorrhoid (4), flatulence (2), antidiarrhoeal,

antrarthritic (3), and antirheumatic (3).
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263 | Verbenaceae Shahpisand N |FL In Antipyretic (1), antimalarial (1), antidysptic (1),| 1
Verbena officinalid.. sore throat (1), wound healing (1), liver disord
(1), and nephritis (1).
264 | Vitaceae Angor N | FU, Fr, Mc, | Against kidney problems (4), heatstroke ( 19
Vitis viniferalL. LE, TE | Po antipyretic (1), sore throat (1), cardiovascu

disorders (3), anemia (1), general tonic (1

flatulence (1), stomachache (1), and antidiarrh

D).
265 | Zingiberaceae: Zardchobeh I RH Pw, Pa | Digestive disorders (6), flatulence (6), appeti 27
Curcuma longd.. (2), stomachic (1), liver disorders (1), bo

fracture (4), bruise (3), analgesic (7), antipyré
(1), blood purifier (1), anticoagulant (1), a
antimiaobial (1).

266 | CurcumaaromaticaSalisb. (C. | Narkichor I RH Pw, Pa | Stomachache (3), flatulence (1), constipation | 11
zedoariaRoxb.) appetizer ()}, hemorrhoid (1), antirheumatic (1
heatstroke (2), sore throat (1), amenorrhea
foot and hand pai(d).

267 | Elettaria cardamomunMaton Hiel Chai I FU, SE| In For headache (1), hypolipidemic (1), digestive ( 9
flatulence (4), hyperacidity (1), @hachache (4
antirheumatic (1), throat and ear diseases
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mouth ulcers (1), kidney, and bladder gdesbs
(2).
268 | Zingiber officinaleRoscoe Zanjabil I RH Pw, In,| For flatulence (16), abdominal pain (7), appeti 37

De, Po | (7), stomachache (2), aemnetic (2), constipatio
(2), digestive (1), hemorrhoid (1), sore throat

common cold (2), bone pain(2), myalgia (1),
antihypertensive (2), headache (2), backache
antiarthritic (4), foot pain (3), antirheumatic (€

amenorrhea (2), aphrodisig2), and dermatitig

(1)
269 | Zygophyllaceae Espand N |FU De, Sm | Antiseptic (5), aalgesic (10), hypnotic (1), th 44
Peganum harmala. evil eye (7), flatulence (7), constipation (§

toothache (3), antimicrobial (9), stomachache
menorrhagia (1), artnflammatory (3), acne (1
and uterus pain (1).

270 Tribulus terrestrid.. Khari Mughilan | N | HE, De, Pw | Against kidney disorders (12), cystitis (1), uring 20

FU tract stones (1), aphrodisiac (2), gonorrhea

peptic ulcer (1), antihaemorrhagic (:

stomachache (1), and constipation (1).

Tableabbreviations I: imported; N: nativeFQ: frequency OR: origin; PU: part used; PR: preparatioB&: beverage; Co: cooked; Cv: covering; Ciewing;De: decoctionDp: drop; Dy: dry; Fr: freshi-O: fatty oil;
Gr: grinding In: infusion;Ja: Jam; Ju: juicé¥lc: macerationMs: massagd?a: paste; Pi: pillPa poultice; Pw powder; Ra: raw; Rgoasted; Ru: rubSm smoke So: solution; Ti: tincture; Thkteeth brush.

79



The analysis of the data shasithatin the study areatotal of 270 medicinal plant specieme
appliedfor medicinalpurposesThese plants belong t®7amilies and the most represented
familiesare Asteraceael(0%), followed by Fabacea®&%), Lamiaceae8%), Apiaceaq8%),
Rosaceae7@0), SolanaceaeBrassicaceae and Poaced@o(each)(Figure 24, whereas 8

familiesarethe least represented among theorded plants, having or less tharb species.
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Figure 24 Satistics of plant families.

3.2.1 Plant'sgrowth form, partsused and origin
As mentioned above, we found tlmatr informants cite@70 medicinal plant specidbatare
usedin the study area, out of whidt®%wereherks, 17% trees, and 138bhrubsThe majority

of medicinal plants used in our study asranative 81%), while 19% of these plantare

imported speciethatare commonly imported from India and Pakistaig(re25).

1%

= imported = native
Figure 25 Statistics ofnedicinalplants origin used in the study area
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In most cases, aerial parts (18&b¢used for curing ailment followed by fruits (17%), seeds
and leaves (15%, each), roots and rhizomes (14%), awer8o(11%), bark (2%), and bulb
(1%) arethe least usediant parts. Also, organic plant substances (gum, oil, and resin) account
for 7% of the total used herbal produdtgy{ure26).

The results show that the majority of plant parts that are used byepaapir study area are
overground parts that include flowers, leaves, herbal matseatls, and fruits.oveground
parts account for P6 of the totalusedparts of the medicinal flora of the region, which are
useful parts of the plastandif carefully gatheredcould not have adamaging effect on the

plants.

gum,oil& resin

\7% herb
18%

bulb

\1%\

bark
2%

roots149;

leaves
15%

flower 11%

fruit 17%

Figure 26 Statistic ofmedicinalplant parts usedh the study area

3.2.2 Preparation and route of administration

For treatment purposes, numerous forms of preparation ateTtse most popular medicinal
preparationsareinfusions (21%), followed by powder forms (20%), decoctions (17%), fresh
plant materials (11%), maceratiora)d cooked forms (6% each), and poulsdd%). In a
lower proportion medicinal plants were usedas plants (3%), as juice, paste, smoked, and
dry (2% each) as well as rub (1%). Othemsused in at least one case (grinding, drop, solution,
roosted, beverage, tincture, chewing, and teeth mg)stFigure27).
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Other mssm 1.8
Rub mem 1.1
Paste s 2.3
Raw msssss 25
Poultice meessssss——— 4.3
Maceration meeessssssssss————— (.6
Smoke mmmmm 1.6
Dry msssm 16
Powder e 19,8

Fresh meessssssssssssssssssssssssssmmmmsn 11.1

Preparations catagories

Cooked meesssssssssssssss 6.1
Juice s 2.3
Decoction e 7.7

Infusion e 21 .1

0.0 3.0 6.0 9.0 12.0 15.0 18.0 21.0 24.0
Preparation frequency (%)

Figure 27 Preparation forms of medicinal plants in the study area.

The majority of medicinal plant species (68% of all species) in this sttelyited by 110
informants while the remaining 32% of the species are cited by 11 and more informants. Even
3% of these spees are cited by more than 71 to 155 informants. These species are very
respected by the community and are commonly used among people (RByuka ihcrease

in the number of informants for the citation of a particular plant species shows the popularity

of those particular plants among people becéaspientlycited plants are more popular.
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Figure 28 displaysthe popularity of medicinal plants among the people in the study area
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The medicinal plants which are cited by more thaniff@rmants are listed in Table21
accompanied by their scientific names, paged major compounds, or group of compounds,

andfrequency

3.2.3 The main uses of medicinal plants in the study area

Most of the medicinal plant species reported by our informfamte multipleuse and are used

for curing various diseases and only a few species were found to be used for a single purpose.
Gastrointestinal disorders, musaclkeletal disorders, respiratory problems, cardiovascular
disorders, nervous disorders, and atiieus, dermatological, and gynecological complaames

major affections in the arg&igure D).

Gastrointestinal I 28.2
Blood sugar [ 3.4
Urinary & gynicological I 10.2
Infectious, fever & heat related N 8.0
Muscle-skeletal & dermal I 2122

Diseases catagories

Respiritory NG 9.7
Cardiovascular [N 124
Nervous N 6.8

0.0 5.0 10.0 15.0 20.0 25.0 30.0
Number of speceis (%)

Figure 29 Application of medicinal plants in the study area

The results of this study reveal that a total of 116 species arefarsdlte treatment of
gastrointestinal disorders, such as stomachache, abdominal pain, diarrhea, dysentery,
flatulence, vomiting, gastritis, hyperacidity, peptic ulcer, etc., while 86 species are used to treat
muscleskeletal and dermatological ailment§, to treat cardiovascular illness, 42 for urinary

and gynecological complaints, 40 for respiratory ailments, 33 for infectious andelaat
diseases, 28 for the illness of the nervous system and idefioranagement of blood sugar

whichis tabulatedand discussed in the following pages
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3.2.3.1 Medicinal plantsare mainly used in the treatment of nervowksorders

Based on the World Health Organization (WHO) estimatioorenthan one billion people in

the world undergo illnesses the nervous system. Neurgio diseases are disorders of the
central and peripheral nervous systems whicitiude epilepsy, Alzheimer's disease,
headaches and migraines, Parkinsatiseaseneuro infections, tumors of the brain, and
traumatic disorders of the nervous system. Medisorders are psychiatric diseases like
anxiety, depression, and schizophrenia that affect thought, feeling, or behavior. These ilinesses
are also cosgffectiveandcauseheloss of working hours, early retirement, and, in many cases,
lifelong care. Tlese social, ethical, and economic reasons call for the urgent improvement of

medical research in this fie(€alvo & Cavero, 2015b)

This investigation reveals that 28 medicinal plaarts mainly sed by theesidentpeople of

our study area for the management of nervous and mental disorders. These medicinal plants
belong to ® families, mainlyrepresented bizamiaceae, Rosaceae, Bapraceaeh-abaceae
Rutaceaeand Solanacea¢46.4%). These medicinal plants are givenTable4, where they

are listed based on their family accompanied by their scientific name, family, part used,

preparation form, and frequency. Frequency also covers further indications.

The nost frequently used partgeleaves (20%)aerial parts (1%), seeds adh fruits (14%
each, oils (11%), flowers @%), plant exudatedfb), and rootsG%). Plantsareadministered
in different preparatioforms and the most important formeinfusion (3L%), powder (2%),
fresh eating (1%), decoctionand raw eatin§8% eacl), and in lower extents, cooked, smoke

dry, solution, rub, coveragandrub (25%).

We consulted an official phytotherapy book (PDR, 2007) regardingdkcinalplants which
aremainly used imeurological disorders in our study areaad we found tha22 out of 28
medicinal planspecies hae monographs in this referencan$e of them have already been
pharmacologically validated for neurological diseases. However, amomgettieinalplants
cited by our informants for the treatment of nervous disordéasiium maculaturmand

Aconitum rotundifoliunare considered toxic plant8DR, 2007.

Headache is pain everywhere in the area of the head or neck. It can be a symptom of various
disorders of the head and neck. The most widely cited plants for this@ifacti Nepeta spp.,
Camellia sinensis, and Myrtus communis. The first two plants are administered internally as

an infusion, as well as powder, strewed on food, but the leaves of M. communis are smoked.
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Table4 Medicinal plants maily used in the treatment of nervailisorders

# | Scientific name Family PU PR Popular uses (number of use reports) FQ
1 | Conium maculatum Apiaceae SE Pw Analgesic (2). 2
2 | Borago officinalis Boraginaceae | FL In Analgesic (7), nervous disorders (5), anéxalg (6). 44
3 | Boswellia carteri Burseraceae GU Pw Memory enhancemei(t). 1
4 | Cannabis sativa Cannabinaceael RE Sm Relaxing (4), insomnia (4), analgesic (6), neuraldip | 20
migraine(1), Par ki n s(b)rséizsrgld, nesveus
diseases(1), antifatigue (1), antidepressan{l), and
sedative(1).
5 | Erythroxylum coca Erythroxylaceae LE So Local anestheti¢l) and antdanxiety(1). 1
6 | Glycine max Fabaceae FO Co Antidepressantl). 2
7 | Lens culinaris Fabaceae SE Co Relaxing(1) andfor memoryenhancemerit). 1
8 | Nepeta glutinosa Lamiaceae FL In Analgesic (14) and antibesity(1). 33
9 | Nepeta juncea Lamiaceae HE In, Pw | Analgesic (15)for insomnia (2), nervous problems ({ 30
andas asedativgl).
10 | Nepeta podostachys Lamiaceae HE In, Pw | Sedative(1) andfor headache(1). 3
11 | Ocimum basilicum Lamiaceae HE Fr, In,| Nervous tonic (6), sedative (5), hypnotic (2pr | 22
Pw headache (3), migraine (3), nervous diseasg), and
vertigo (1), antidepressant (1).
12 | Gossypium hirsutum Malvaceae FO Ru Anti-anxiety(1) and memory enhancemenl). 3
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# | Scientific name Family PU PR Popular uses (number of use reports) FQ
13 | Ficus carica Moraceae FU Fr, Dy | Memory enhancement (3), autoerotigft), and sexua 16
tonic (1).
14 | Myrtus communis Myrtaceae LE Sm Sedativg1), nervous disorderd), and headaches)(1 | 2
15 | Papaver somniferum Papaveraceae | RE, FU | De, Analgesc (12), hypnotic (7), sedative (4), and to red{ 20
Pw libido (2).
16 | Papaver pavonium Papaveraceae | HE In Analgesic (2), ervous tonid1), and hypnotic1). 5
17 | Aconitum rotundifolium Ranuculaceae | RO, LE | Pw Nervous problem§gl). 1
18 | Ziziphus jujuba Rhamnaceae | FU Ra Sedative (4), antanxiety(1), and restlessnegs). 11
19 | Amygdalus communis Rosaceae SE, FO | Ra Nervous tonic (6), aphrodisiac (3), relaxing (3), & 10
nervous disordergl).
20 | Amygdalus communis Rosaceae SE, FO | Ra Relaxing (1) and againghnigraine (1). 4
21 | Crataegus songarica Rosaceae LE, FU | In, Fr | Nervous tonid1). 13
22 | Coffea arabica Rubiaceae SE In Relaxing (2), memorgnhancemer(il), and stimulanfl). | 2
23 | Citrus x aurantium Rutaceae LE, FL, | In, De | Convalescencdl), insomnia(1), antianxiety (1), ang 1
PE Fr nervous problems (1).
24 | Citrus x aurantium{var. amarg | Rutaceae FU In, Fr | Nervous tonic (4). 9
25 | Salix alba Salicaceae LE, RO | Cv Analgesic 4), headache (5), and migraine (2). 40
26 | Atropa belladonna Solanaceae HE In, Pw | Nervous disorders (2), epilep&l), and vertigql). 2
27 | Hyoscyamus niger Solanaceae HE De Headach€l), stuttering(1). 3
28 | Camellia sinensis Theaceae LE In For headehes (1) and asa CNS stimulant (1). 2
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Three plants were reported as hypnotic or sleep aid for insomnia. The dried capsyda\ar
somniferums the most important drug in the form of decoction. Also, it is essential to highlight
the importance oBorago officinalisand opium as analgesics, and @imum basilicum
Ziziphus jujuba and Amygdalus communigar. amara as relaxing or edative agents for

nervousness.

3.2.3.2 Medicinal plants used mainly for the treatment of cardiovascular disease

Cardiovascular deases are highly prevalent in human communities and their treatment owns
a health priority in all parts of the world. Among cardiovascular diseases, hypertension is a
serious disese and the mortality rate in patients with hypertension is high. It coablge
contributesto increasing sudden death in cardiac disease patients, intensified by risk factors
such as smoking, diabetes, angércholesterolemiéBaharvandAhmadi & AsadiSamani,

2017)

According tothe literature,the budget of the European Union for cardiovascular disease is
currently estimated at 0$196 bil | ispthat thee r y ea
number of people that die frocardiovascular disorders (mainly from heart disease and stroke)

will possibly rise to 23.3 millin by 2030 Therefore,attention must bgaid to avoidng

cardiovascular diseasgalvo & Cavero, 2014a)

Medicinal gants play a significant role in the treatment of mild formscafdiovascular
diseaesand we found that 51 out of 270 medicinal plant species reported by our informants
aremainlyused in the tr@ment of cardiovascular disordeThese medicinal plants belong to

29 families, mainly represented by Amaryllidacedgiaceae, Asteraceadiosaceae 5
specieseach), Brassaceae (4 species), Fabaceae (3 species), and Lamiaceae and Moraceae
(2 species each). These medicinal plants are listed in Table 5, pldnei® areorderedbased

on their family accompanied by their scientific name, fgrpart used preparationgorm,

indications,and frequency. lequency also covefartherindicationsof theseplants

The most frequently used parts of these plamnéleaves (8%), fruits (2%), aerial parts
(15%), roots (%), seeds (@%), bulbs (5%), flowers, bark, fruit peel, oigndresin (2% each)

These medicinal plants are used in different forms of preparations. The percentage of internal
uses is 91% and the most important methods of preparation are fresh 760y i(fusion

(19%), decoction(15%), powdermaceration (12%acl), dry (4%), cooked §%), raw eating

andpill (4%).
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Table5 Medicinal plants mainly used in the treatment of cardiovascular diseases

# Scientific name Family PU PR Use (number of use reports) FQ
1 Allium cepa Amaryllidaceae | BU Fr Antihypertensive (1), blood purifier (1), and hypolipidemic (2). 17
2 Allium circumflexum Amaryllidaceae | LE Co Antihypertensive (1). 5
3 Allium mirum Amaryllidaceae | BU Fr Antihypertensive (1).
4 Allium sativum Amaryllidaceae | BU Fr Antihypertensive (23), hypolipidemic (4), antiatherosclerotic (2), | 35
heart problems (2).
5 Allium schoenoprasum | Amaryllidaceae | LE Co For the treatment of hemorrhoids (3). 3
6 Pistacia vera Anacardiaceae | FU Dy For anemia (1). 1
7 Anethum graveolens Apiaceae HE, SE | In, Pw | Antihypertensive (34). 63
8 Apium graveolens Apiaceae HE, SE | In, Pw | Antihypertensive (4). 6
9 Feruladownieorum Apiaceae RE Pi Hemorrhoid (1).
10 | Ferulaovina Apiaceae RO Mc Antihypertensive (1). 1
11 | Levidicum officinale Apiaceae HE, RO | Pw, De | Antihypertensive (25), hypolipidemic (5), for hemorrhoid (2). 42
12 | Nerium oleander Apocynaceae LE De Heart disorders (1), cardiotonic (1), and diuretic (1). 1
13 | Areca catechu Araceae SE Pw Blood purifier (1). 1
14 | Cousinia buphthalmoideg Asteraceae RO De, Pw | Hypolipidemic (1). 5
15 | Eclipta alba Asteraceae LE, SE |In Blood purifier (1). 1
16 | Lactuca sativa Asteraceae LE Fr Hypolipidemic (1), antihypertensive (2), and blood purifier (1). 4
17 | Senecio glaucus Asteraceae HE De Antihypertensive (1). 1
18 | Taraxacum officinale Asteraceae HE, RO | In, Mc | Hypocholesterolemic (1) and antihypertensive (1). 7
19 | Berberis integerrima Berberidaceae | LE, FU | Mc Antihypertensive (9), hypolipidemic (13), and aoliesity (1). 90
20 | Brassica oleracea Brassicaceae LE Fr Anti-obesity (1) and hypolipidemic (1). 3
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# Scientific name Family PU PR Use (number of use reports) FQ
21 | Lepidium sativum Brassicaceae: LE, SE | Fr Pw Antihypertensive (1). 3
22 | Nasturium officinale Brassicaceae: HE Fr Hypolipidemic (1). 1
23 | Raphanus raphanistrurn Brassicaceae RO Fr Hypolipidemic (1), antobesity (1), and diuretic (1). 2
subspsativus
24 | Convolvulus arvensis Convolvulaceae | HE In Antihypertensive (6) and hypolipidemic (2). 12
25 | Elaeagnus angustifolia | Elaesagnaceae LE In Hypolipidemic (5), antihypertehge (3), blood purifier (1), arvbbesity| 36
2).

26 | Ephedra gerardiana Ephedraceae HE De Antihypertensive (14). 49
27 | Arachis hypogaea Fabaceae SE Ra Hypolipidemic (1). 1
28 | Cercis siliqguastrum Fabaceae LE In Antihypertensive (1). 2
29 | Senna alexandma Fabaceae LE De Against abdominal lipid (1). 2
30 | Ribes orientale Grossulariaceae | FU De Antihypertensive (1). 1
31 | Nepeta pubescens Lamiaceae RO Mc For nasal bleeding (1). 1
32 | Ziziphora clinopodioides| Lamiaceae HE In Antihypertensive (5) and hytipidemic (4). 21
33 | Cinnamomum zylanium | Lauraceae BA De, Pw | Heart disorders (4), hypolipidemic (6), and heart failure (1). 21
34 | Hibiscus sabdariffa Malvaceae CA De Antihypertensive. 1
35 | Morus alba Moraceae FU Fr, Dy | Antihypertensive.

36 | Morus ngra Moraceae FU Fr, Pw | Antihypertensive, hypolipidemic (2), blood purifier (2), and anemia | 8
37 | Olea europaea Oleaceae LE, FO | In, Co | Antihypertensive (9) and hypolipidemic (2). 14
38 | Sesamum indicum Pedaliaceae FO Co Heart disorders (1), antihypertsive (2), antiatherosclerotic (2), andal 3

obesity (1).
39 | Phragmites australis Poaceae RO Mc Antihypertensive (1). 1
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# Scientific name Family PU PR Use (number of use reports) FQ

40 | Rheum ribes Polygonaceae PE Fr Hypolipidemic (4), antihypertensive (4), and anemia (2). 22

41 | Ziziphus jujuba Rhamnaceae FU Dy Antiatherosclerotic (1), antihypertensive (2), hypolipidemic | 11
cardiotonic (1), and blood purifier (2).

42 | Crataegus songarica Rosaceae LE, FU | In, Fr Heart disorders (4), antihypertensive (3), and hypolipidemic (4). 13

43 | Malus domestica Rosacae FU Fr, In Cardiotonic  (4), antobesity (2), blood purifier (2), an 12
antiatherosclerotic (3).

44 | Prunus cerasus Rosaceae FU Fr Hypolipidemic (4), blood purifier (4), and anemia (1). 58

45 | Rosa canina Rosaceae FU Mc, Ra | Hypolipidemic (2), antihypdensive (1), and anemia (1).

46 | Rubus caeslus Rosaceae FU Fr Hypolipidemic (1). 4

47 | Citrus x aurantium[var. | Rutaceae FU Fr Hypocholesterolemic (2) and antihypertensive (1).

amarg

48 | Digitalis purpurea Scrophulariaceae FL In For heart diseases (Bntihypertensive (1), diuretic, and cardiotonic { 1

49 | Withania coagulans Solanaceae FU De, Mc | Hypolipidemic (2) and antihypertensive (1). 5

50 | Camellia sinensis Theaceae LE In Antihypertensive (3), hypolipidemic (1), antiatherosclerotic (1), bl 12
purifier (1), and heart diseases (1).

51 | Vitis vinifera Vitaceae FU, TE | Fr, Mc | Cardiovascular disorders (3) and anemia (1). 19
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People usenedicinal plants in different affection tife cardiovascular system anaedicinal
plants are mainly usddr the treatment dfiypertensionhemorrhoids, atherosclerosis, anemia,
and hyperlipidemiaas well asblood purifies. Moreover,most of the informants used the
general term cardiovascular disorders for indication of these plants without any explanation.

The nost ofen cited plants for the treatment of cardiovascular disordexsAnethum
graveolens, Levisticum officinal@llium sativum Ephedraspp., Olea europaeaBerberis
integerrimg Convolvulus arvensj<Ziziphora clinopodioidesubsp.afghanica,and Apium
graveolensPistacia veras the only plant cited for anemia in general.

3.2.3.3 Medicinal plantsare mainly used for the treatment dhe respiratory system

Respiratory diseases avery frequent ailments of the populatioespeciallyin developing
countriesswch asAfghanistan where individual angnvironmentakonditions disposéo a
highoccurrencef infection ofrespiratory tractand bacteriatomplicationof acommon cold.
The maincauses of respiratory diseases are aofgetionsand asthma in chilén,as well as

tuberculosis andhroniclung diseases in adul{€aceresc, et al., 1991)

Factorsassociated withnfections arevariousand includemicrobial virulence, insufficient
nutrition, contaminatednvironmentsandcrowdedhomesIn Afghanistantheseproblemsare
expandedy theextensivause of wood, lsrubs andcoalfor heatinghomesn winterrising the
risks of respiratory diseaseecause ofustainableexposure irhomeswhich are polluted by
combustionproducts Literature reveas that respiratory infections are the second cause of
infant mortalityin Afghanistan Upperrespiratory infectionssuch asrhinitis, pharyngitis,
laryngitis, andbronchopneumonjaccountfor 35.8% of the infectious diseasafschildhood
(Mata, 1978)Thus usingmedicinal plants is the first, and sometimes the ayion for the
rural populatiorin Afghanistan.

In this study we found that 40 out of 270 medicinal planéported by our informantare
mainly used in the treatment of respiratafigorderswhich are listed in Table.@lants are
listed based on their family accompaniadhe scientific name, family, part usedeparation

usesand frequency. fequency also cove furtherindicationsof theplants

These medicinal plants belong to 25 families, mainly represéegtédteraceaeand Rosaceae
(4 species each), Papaveraceae, Lamiaceae (3 species each), Brassicaceae, Fabaceae,

Malvaceae, Plantaginaceae, and Solanaceae (2 specigs each
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Table 6 Medicinal plantsare mainly used in the treatment rafspiratoryiliness

# | Scientific name Local name PU PR Use (number of use reports) FQ
1 | Amaranthus retroflexus | Amaranthaceae | IF Ju Antitussive(1), sore throat (2). 5
2 | Pimpindla sp. Apiaceae HE In, Pw | Common cold (5). 7
3 | Cocos nucifera Arecaceae FU Fr, Ju | Antituberculotic(1). 2
4 | Pyrethrum roseum Asteraceae FL In For meumonig1l) and antitussive (1). 2
5 | Helianthus annuus Asteraceae SE Ra Common cold (2) and antitussiy2). 4
6 | Inula helenium Asteraceae RO De, Mc | Grippe(1) and expectorar{il). 1
7 | Tussilago farfara Asteraceae LE In Antitussive(1). 1
8 | Brassica rapa Brassicaceae RO Ju, Co | Bronchitis (2), antitussive (6), common cold (14), a| 25
pneumonia (4).
9 | Raphanus raphanistrum| Brassicaceae RO Fr, Ju | Bronchitis(1). 2
var. longipinnatus
10 | Codonopsis clematidea | Campanulaceae| LE In Antitussive(l). 1
11 | Ipomoea tricolor Convolvulaceae | FL In Antitussive (3). 3
12 | Ephedra gerardiana Ephedraceae HE De For lronaitis (5), pneumonia (5), araban antitussive (2). | 49
13 | Vaccinium macrocarpon| Ericaceae FU In For kronchitis(1). 1
14 | Glycyrrhiza glabra Fabaceae RO De, Mc | Antitussive (18)for bronchitis (10), pneumonia (6), aadan | 83
expectorant (2).
15 | Sophora alopecuroidel Fabaceae LE, De, Pw | Antitussive (2) and bronchitis (2). 10
var.tomentosa RO
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(2), and antitussive (1).

# | Scientific name Local name PU PR Use (number of use reports) FQ
16 | Salvia macrosiphon Lamiaceae HE, | De, Pw | Antitussive (3) and bronchitis (2) 9
SE
17 | Salvia officinalis Lamiaceae HE In For respiratory tract infeans(1). 1
18 | Salvia rhytidea Lamiaceae HE De For meumonia (6)bronchitis (3), and antitussive (3) 25
19 | Linum usitatissimum Linaceae SE Mc Antitussive (3), constipation (2), and pneumonia. 5
20 | Althaea officinalis Malvaceae FL In For respiratorydisarders (5), bronchitis (14pneumonia (21)| 95
sore throat (12), common cold (18), and as an antitussive
21 | Malva neglecta Malvaceae HE, |In,Ju | Forbronchitis (4), sore throat (1@ommon cold (2)andasan | 47
RO antitussive (14).
22 | Ficus @arica Moraceae FU Fr, Dy | For bronchitis(1), common cold1), pertussis (3), pneumon| 16
(3), and as an antitussive (4).
23 | Eucalyptus globulus Myrtaceae LE De For kronchitis (1), respiratory disorderql), and as ar 2
expectorant (1).
24 | Papaver duhim Papaveraceae | FU De For kronchitis (3), sore throdtl), pertussig1), and commor 5
cold (2).
25 | Papaver somniferum Papaveraceae | FU De Antitussivefor dry cough(7), bronchitis (2), and pneumon{@. | 20
26 | Papver pavonium Papaveraceae | HE In For branchitis (3), common cold (2), and asantitussivg(1l). | 10
27 | Plantago lanceolata Plantaginaceae | LE In For ore throat (15), pharyngit{d@), common cold1), influenza 31
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# | Scientific name Local name PU PR Use (number of use reports) FQ

28 | Plantago major Plantaginaceae | SE Co For meumona (18), bronchitis (9), sore throat (8), expector| 94
(4), and antitussive (13).

29 | Polygonum aviculare Polygonaceae | HE In For re throai(1) and pneumoniél). 5

30 | Primula pamirica Primulaceae HE In For respiratory ftact inflammation (2), sore tbat (1), and| 3
bronchitis (2).

31 | Adiantum capillus veneri| Pteridaceae HE In Antitussive(1), expectorant (2). 2

32 | Ranunculus olgae Ranunculaceae | FL, In, Pw | Antitussive(1) and forbronchitis. 9

HE

33 | Amygdalus commonis | Rosaceae SE Ra For the tratment ofthe @mmon cold1). 4

34 | Cydonia oblonga Rosaceae FU De Antitussive (5), bronchitis (9), pneumonia (6), and anticatal 16
Q).

35 | Pyrus communis Rosaceae FU Ju Respiratory disorderd). 2

36 | Rosa foetida Rosaceae GU Ch Antitussive(1) andfor bronchitis(1). 2

37 | Coffea arabica Rubiaceae SE In Respiratory stimular(l). 2

38 | Populus alba Salicaceae BA, De Antitussive (1), for hoarseness(1l), pneumonia (1), an| 4

LE bronchitis (1).

39 | Datura stramonium Solanaceae LE Sm For lronchits (2),respiratory tract infectionandcommon cold 10
(1), and as an antitussive (1).

40 | Solanum tuberosum Solanaceae FL In Common cold (2). 8
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The most frequently used parts ofghplantsaretheir aerial parts @%), fruits, leaves (6%
each, rootsflowers,and seeds (13%, each), and othectuning gum,and bark (56).

The most important forms of used preparataye infusion 31%), decoction Z5%), juice
(11%), powder fresh % each), maceratior{5%), raw and cooked eating% each); in lowe

proportions, drysmokeand chewing (%o eacl).

3.2.3.4 Medicinal plantsare mainly used inthe treatment ofjastrointestinaldisorders

The human digestive system is a compdgstemof glands and hollow organs that process
food. For theutilization offood, thebody must break it dowmto smaller molecules to build

and nourish cells and provide energy, and the body must also excretastieby-products

The inner layer of these hollow organs adled the mucosa. In the mouth, stomach, and small
intestine, tlk mucosa contains tiny glands that produce enzymes that help to digest food. Two
solid organs (liver and pareas) produce or store digestive chemical liquids that reach the
small intestingNIH, 2019) Common gastrointestindisorders are stomach/abdominal pain,

diarrhea, dysentery, gastroenteritis, constipation, vomiting, etc.

In this study, we found that peoplése medicinal plants for the treatment of various
gastrointestinal disorders ranging from simaiectionsuch astomachache and vomiting to
more complex problems lika peptic ulcer Digestive problemsvhich areindicated by our
informants include carmitiae, tonic, appetizer, stomach/abdominal pain, digestae
intestinal problems, diarrhea, dysentery, livexd egallbladder problems, indigestion, and

mouth affections

Our informantgeportedthat 116out of 270medicinalplants arenainly used inthe treatment
of gastrointestinadlisorders which are listed in TablePfants areorderedbased on their family
accompaniedby the scientific name, family, part usepreparation uses,and frequency.

Frequency also covefsrtherindications.

The majority of these medicinal plants are nasiad only fewof them are imported from other
countries. These medicindgapts belong to 48amilies, mainly represented by Asteraceae (15
specie¥, Apiaceae 14 species) Fabacedeamiaceaell0 species eaghRosaceae (7 species),
Plantaginacead?oaceaelPolygonaceae, and Zingiberacedespecies eachlzuphorbiaceae,

and Sohnaceae (3 species egch)
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Table 7 Medicinal plants used igastrointestinablisorders

# Scientific names Local names PU PR Use (number of use reports) FQ

1 Sambucusacemosa Adoxaceae FU De Stamach infectiougl). 1

2 Allium circomflexum Amaryllidaceae | LE Co Constipation (3). 5

3 Allium schoenoprasum Amaryllidaceae | LE Co Antiemetic(1). 3

4 Pistacia atlantica Anacardiaceae | RE, LE | De, Pw | Antidiarrhoeal (2). 1

5 Anethum graveolens Apiaceae HE, SE | In, Pw | For flatulence (6), stmachabe (5), andasdigestive (2). | 63

6 Apium graveolens Apiaceae HE, SE | In, Pw | For flatulence(1) and constipatioiil). 6

7 Carum carvi Apiaceae SE De, Rv | For flatulence (2),constipation (1), gastric ulcer (1) 20
antidiarrhoeal (1), digestive (2), aper (2), and
antiemetic (1).

8 Trachyspermum copticum | Apiaceae SE Dec, For gomachache (20), flatulence (20), constipation | 58

Pw gastritis (3), hyperacidity (1), peptic ulcer (2), and diges

).

9 Coriandrum sativum Apiaceae HE, SE | Fr,Pw | For gomachache (5)constipation (1),flatulence (4), 26
digestive (9), appetizer (3), antispasmodic (3),
stomachic (1).

10 | Cuminum cyminum Apiaceae SE In, Pw | For flatulence (15)digestive diseases (7), constipation ( 26
stomachache (6), and ahspeptic (2)

11 | Ferulanarthex Apiaceae RO Mc Appetizer for livestock3). 3
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# Scientific names Local names PU PR Use (number of use reports) FQ

12 | Ferula assafoetida Apiaceae RE Pi For stomachache (2)nthelmintic (4), and antispasmod 9
(1).

13 | Ferula diversivittata Apiaceae RE Pi Stomachach€2) and anthehintic (1). 5

14 | Foeniculum vulgare Apiaceae HE, SE | In, Pw | Antispasmodic (3), stomachache (43), flatulence (| 99
constipation (7), digestive disorders (@jtidiarrhoeal (3)
and appetizer (2).

15 | Heracleum lehmannianum| Apiaceae LE, RO | De, In | Antiemetic (2), antidiarrhoeal, for flatulence (] 19
stomachache (1), sore throat (2), hepatitis (1);iat&ric
Q).

16 | Levisticum officinale Apiaceae HE, RO| Pw, De | For dgestive disorders (10)stomachache (7), ar 42
antispasmodi€l).

17 | Prangos pablaria Apiaceae RO, SE| De For flatulence (2), stomachacfi®), and toothache (3). |7

18 | Ferulasp. Apiaceae RO Pw For gomachache (10), flatulence (7), antidiarrhoeal, | 27
antispasmodi€l).

19 | Acorus calamus Araceae RO De, Pw | Against congpation (1), peptic and duodenum ulee(l),| 7
and stomach disorders (7).

20 | Mangifera indica Arecaceae SE Pw Antidiarrhoeal (9), and antidysenteric (2). 13

21 | Eremurus stenophyllus Asphodelaceace| LE Co For domachache (3), flatulendd), constipation (2), an( 6
as athelmintic (1).

22 | Eremurus persicus Asphodelaceace| LE In, Pa | For feetpain(1) and stomatitigl). 2
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# Scientific names Local names PU PR Use (number of use reports) FQ

23 | Achillea millefolium Asteraceae FL, HE | In, Pw | Antidiarrhoeal (2), flatulence (1), antiemetic (1), | 3
abdominal pain (2).

24 | Achillea wilhelmsii Asteraceae FL, HE | In, Pw | For gomachache (50), antidiarrhoeal (31), antidysent 112
(4), anthelmintic (2), andntiemetic(2).

25 | Artemisia absinthium Asteraceae HE, FL | In, Pw | For domachache (9)flatulence (7), appetizer (2), an 70
anthelmintic (8).

26 | Artemisia alba Asteracae HE, FL | In, Pw, | Anthelmintic (14),for stomachache (19), flatulence (§ 63

Co antiemetic (2), and digestive (4).

27 | Artemisia dubia Asteraceae HE, FL | In, Pw | For gastreenteritis (1), stomachachgl), flatulence (2)| 3
antidiarrhoeal (1), and digestive disorders (1).

28 | Artemisia sieberi Asteraceae HE, FL | In, Pw | For oonstipation (4), stomachache (13), flatulence | 52
antiemetic (1), antidiarrhoeal (3),digestive (6), and
antidysenteric (1).

29 | Centaurea pulchella Asteraeae HE In Anthelmintic (3), antiemetic (1), stomachache (1] 26
flatulence (1), and hepatitis (1).

30 | Centaurea behen Asteraceae RO De Against onstipation(1). 1

31 | Matricaria chamomilla Asteraceae HE, FL | In For domach disorders (13peptic ulcer (5, stomachachq 38

(5), flatulence (5), gastritis (3), antidiarrhoeal (2
antiemetic (2), digestive (2), antidyspeptic (2), 4
hyperacidity (1).
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# Scientific names Local names PU PR Use (number of use reports) FQ

32 | Cichorium intybus Asteraceae RO Mc Against lepatitis (30), stomach disorders (15)liver | 155
disorders (10), ati-icteric (24), and appetizer (17).

33 | Cirsium vulgare Asteraceae RO Mc Against fepatitis(1) and antiicteric (1). 2

34 | Cousinia buphthalmoides | Asteraceae RO De, Pw | Against somachachél) and flatulence (1). 5

35 | Helianthus annuus Asteraceae SE Ra Antidysenteriq1). 4

36 | Pyrethrum roseum Asteraceae HE, FL | In Against @stric ulcer(1). 2

37 | Taraxacum officinale Asteraceae HE, RO| In, Mc | Against lver disorders (2) and constipati@h). 7

38 | Berberis integerrima Berberidaceae | FU, RO | Mc Appetzer (9), choleric (3),for a peptic ulcer (3), an¢ 90
constipation (2).

39 | Brassica juncea Brassicaceae SE Pw, Gr | Against Iver (1) and spleen paifl), stomachache (1|5
appetizer (1), and anitteric (1).

40 | Descurainia sophia Brassicaceae SE Co,Mc | Antidiarrhoeal (21)againstonstipation (21), stomachac| 86
(18), flatulence (3), antiemetic (5), appetizer (4), stomal
(2), and anticteric (4).

41 | Opuntia dillenii Cactaceae FU Fr Againstconstipation. 1

42 | Capparis spinosa Capparaceae FU Co Against somachache (3), liver disorders (2), 4 8
antidiarrhoeal (1).

43 | Carica papaya Caricaceae FU Fr Antidyspeptic(1). 1

44 | Chenopodium alba Chenopodiaceag HE In Against somachachégl), constipation (1), and anitteric | 2

(1).
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# Scientific names Local names PU PR Use (number of use reports) FQ
45 | Terminalia dhebula Combretaceae | FU Ja, Mc,| Against o©nstipation (5), abdominal pain (1), |13
Pa gastrointestinal disorders (5), gluttony (1), and flatule

(2).

46 | Ipomoea tricolor Convolvulaceae | LE, FL | In Emdlient (3). 3

47 | Citrullus colocynthis Cucurbitaceae | FU De, Pw | Anthelmintic (1), for treatment of constipation (6). 16

48 | Elaeagnus angustifolia Elaesagnaceae |LE, FU |In, Ra | For treatment of igestive disorders (11), antidysente| 36
(1), antidiarrhoeal (12), antiemeft), and flatulence (1).

49 | Ephedra geardiana Ephedraceae HE De Stomatitis (3), stomachache (3), antispasmddjc and| 49
digestiwe disorders (15).

50 | Euphorbia granulata Euphorbiaceae | HE In, Pw | Anthelmintic for pinworns (1), antidiarrhoea(l). 1

51 | Euphorbia megalocarpa | Euphorbiaceae | SA Pa For treatment of @nstipation (4), anthelminti€l), severe 7
stomachachél), and stomach cancer (1).

52 | Ricinus communis Euphorbiaceae | FO Ra Constipation (3). 4

53 | Alhagi pseudalhagi Fabaceae HE, RO| De, Mc | Antidiarrhoeal (17), digestive (5), a@hachache (4) 61
constipation, appetizer (5), aitteric (2), and flatulenc
(3).

54 | Astragalus gummifera Fabaceae GU Pw For treatment of anstipation(1) and stomachi¢l). 1

55 | Cassia fistula Fabaceae FU Mc Stomachache (4), constipation (8), flaite (2), anti| 13
icteric (1), and aphthous stomatitis (2).

56 | Cassia senna Fabaceae LE In, Pw | Constipation(1) and gastrointestinal disord€is). 2
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antiemetic (4).

# Scientific names Local names PU PR Use (number of use reports) FQ

57 | Cercis siliquastrum Fabaeae LE In Antidysenteriq1). 2

58 | Glycyrrhiza glabra Fabaceae RO De, Mc | For gastrointestal disorders (50), stomachacl{gs), | 83
peptic ulcer (16), hyperacidity (5), dgass (3), and anti
icteric (3).

59 | Medicago sativa Fabaceae HE In, Co | Against somachache (4), peptic ulcgl), and gastritigl). | 8

60 | Sophora alopagroidesvar. | Fabaceae LE, RO | De, Pw | For gastric ulcer (2) and stomach problems (4). 10

tomentosa

61 | Trifolium resupinatum Fabaceae HE, SE | Co, Fr, | For constipation (4) and hepatitis). 10

62 | Vicia sativa Fabaceae SE Co Against peptic ulcel) and typeracidity(1). 1

63 | Quercus infectoria Fagaceae FU De, Pw | For anorexig1) and antidyspepti€l).

64 | Corydalis gortschakovii Fumariaceae HE In, Pw | Against peptic ulcer (2) and stomacha¢he 4

65 | Fumaria officinalis Fumariaceae HE In For digestie disorders (10), appetizgd), liver disorders 37
(2), hepatitis (4), and anititeric (3).

66 | Iris germanica Iridaceae RO De Antiemetic(1), flatulence(1), and stomachache (1). 5

67 | Mentha longifolia Lamiaceae HE In, Pw | For treatment oftemachach¢l7), flatulence (8), digestiv| 68
disorders (15), antidiarrhoeal (8), antiemetic (4),
appetize (3).

68 | Mentha piperita Lamiaceae HE Fr, In, | For treatment oftemachache (8jlatulence (15)digestive| 40

Pw (4), stomachic (5), antispasmodic (4ppeizer (2), and
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# Scientific names Local names PU PR Use (number of use reports) FQ

69 | Nepeta bracteata Lamiaceae HE In, Pw | Digestive(1), carminaive (1), antidiarrhoeal (1), headacl 8
(1), and foot pain (1).

70 | Hymenocrater sessilifolius | Lamiaceae HE In, Pw | Stomachache (14) and digestive (2). 43

71 | Ocimum basilicum Lamiaceae HE Fr, In, | For gastrointestinal diseases (13), antidiarrhgdal and| 22

Pw antispasmodic (4).

72 | Rosmarinus officinalis Lamiaceae LE De Antidiarrhoeal (1), antispasmodic(1), and digestive 2
disorders (1).

73 | Salvia haem@des Lamiaceae HE, RO| De, Pw | For foot pain(1), stomachic (2), and antteric (1). 5

74 | Salvia rhytidea Lamiaceae HE De For gomachache (8), peptic & duodenal ulcét3, and| 25
digestive (3).

75 | Ziziphora clinopodioides | Lamiaceae HE In For gomachahe (3), flatulence (3), abdominal pain (| 21
peptic ulcer(1), gastritis(1), foot pain (2), and gyetizer
3).

76 | Ziziphora tenuior Lamiaceae HE In, Pw | For gomach disordergl), flatulence(1), and appetizer (1) 8

77 | Linum usitatissimum Linaceae SE Mc Laxative (4). 5

78 | Myristica fragrans Myristicaceae FU Dy For flatulence in pregnant women and children (2). 2

79 | Syzygium aromaticum Myrtaceae FL De Against sbmatitis (1), stomachache (3), hyperacidity ( 16
flatulence (1), antidyspeptic (1)pdominal cramps (1
digestive (1), and appetizer (1).

80 | Papaver dubium Papaveraceae | FU De Stomachache (2) and peptic ulcer (1). 5
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(Polygonum bucharicun

ulcer (2), gingiviis (1), and stomatitis (3).

# Scientific names Local names PU PR Use (number of use reports) FQ

81 | Papaver pavonium Papaveraceae | HE In For stomachehe (1), constipation (2), and anthelmintic (| 5

82 | Piper nigum Piperaceae FU Pw Appetizer (3), for digestive disorders (1), flatulence | 6
antispasmodic (1gntitussive (1), and stomatitis (1).

83 | Plantago lanceolata Plantaginaceae | LE In Antidiarrhoeal (4), for digestive disorders (4), stomachg 31
(2), and fatulence (1).

84 | Plantago major Plantaginaceae | SE Co, Mc | Against constipation (19), stomachach@0), and| 94
antidiarrhoeal (4).

85 | Plantago ovate Plantaginaceae | HU Mc Against constipation (1), stomachache (2), antidiarrh{ 2
(1), andantiemetic (1).

86 | Plantagopsyllium Plantaginaceae | SE Mc For stomachache (10), peptic ulcer (4), diyestiisordery 36
(10), and antidiarrhoeal (2).

87 | Pleurotus eryngii Pleurotaceae TA Co, Pw | Antidiarrhoeal (5), anthelmintic (7), constipation (] 17
stomachache (2and flatulence (1).

88 | Avena sativa Poaceae SE De, Mc | Antigoiterogenic (1) and gatone (1). 6

89 | Oryza sativa Poaceae SE Cok Stomachic (1). 1

90 | Saccharum officinarum Poaceae SM Ju For treatment of hepatitis (1). 3

91 | Triticum aestivum Poaceae SE Fr, Po | For treatment of stomatit(4). 3

92 | Polygonum aviculare Polygonaceae | HE In, Po | Antidysenteric (2). 5

93 | Koenigia coriaria Polygonaceae | RO De, Po | Antidiarrhoeal (3), antiemetic (1), digestive (1), pep 12
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# Scientific names Local names PU PR Use (number of use reports) FQ

94 | Rheum ribes Polygonaceae SM Fr, Pw | For constiation (2), antidysenteric (1), antiemetic (1), § 22
abdominal pain (1).

95 | Rumex crispus Polygonaceae | LE, RO | De, Mc | Laxative (6), emollient (1), and stomachic (2). 25

96 | Punica granatum Punicaceae PE Pw Anthelmintic (7), antidiarrhoeal (26), liver tmn (1), | 39
appetizer (1), stomachache (2), and peptic ulcer (1).

97 | Nigella sativa Ranunculaceae | SE De, Pw | For flatulence (4), stomachache (6), laxative (2), anq 27
infectious (1).

98 | Ranunculus olgae Ranunculaceae | FL, HE | In Anthelmintic (2), stomachache (2), and constipation (2| 9

99 | Crataegus songarica Rosaceae FU Fr For stomachache (3), hyperacidity (1), antidiarrhoeal | 13
and antiemetic (1).

100 | Flependulavestita Rosaceae LE In Antiemetic (1). 1

101 | Prunus microcarpa Rosaceae FU, SE | Fr, Pw | For constipation (1), stomachache (3), and hepatitis (] 7

102 | Pyrus communis Rosaceae FU Ju. For digestive disorders (1). 2

103 | Rosa beggeriana Rosaceae FU, GU | De, Ra | Antispasmodic (1), for constipation (3, Pylori (1). 7

104 | Rosa damascena Rosaceae FL In For stomachache (7), stomach disorders (11), constip, 30
(4), flatulence (3), and antidiarrhoeal (2).

105 | Rubus caeslus Rosaceae FU Fr Antidiarrhoeal(1). 4

106 | Cinchona pubescens Rubiaceae BA Mc Antidiarrhoeal (1) and appetizer (1). 1

107 | Citrus aurantiunmvar. amara| Rutaceae FU Fr For treatment of igestive disorders (5), appetizdy). 9
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toothache (1).

# Scientific names Local names PU PR Use (number of use reports) FQ

108 | Verbascum thapsus Scrophulariacea¢ LE, FL | In, Po | Antidiarrhoeal (3), flatulence (2), abdominal pain (1), { 21
anttricteric (2).

109 | Capsicum annum Solanaceae FU Fr, Pw | Appeizer (2). 4

110 | Hyoscyamus niger Solanaceae HE De For abdominal pain (1), toothache (1), and dry mouth

111 | Solanum nigrum Solaraceae FU, LE | De, In | For stomachache (3), constipation (1), antidiarrhoeal| 11
and gastritis (1).

112 | Curcuma longa Zingiberaceae | RH Pw, Pa | Stomachic (1), appetizer (2), digestive disorders | 27
flatulence (6), and liver disorders (1).

113 | Curcumazedoaria Zingiberaceae |RH Pw, Pa | For stomachache (3), flatulence (1), constipation | 11
hemorrhoid (1)andappetizer (L

114 | Elettaria cardamomum Zingiberaceae | SE In Digestive (3), stomachic, flatulence (4), hyperacidity | 9
and stomachache (3).

115 | Zingiber officinale Zingiberaceae | RH Pw, Co,| For flatulence (16), abdominal pain (7), stomachache| 37

De constipdion (2), appetizer (7), antiemetic (2), and diges

Q).

116 | Peganum harmala Zygophyllaceae | FU De For flatulence (7), constipatn (6), stomachache (2), al 44
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The most frequently used parts of shplantsarethe aerial parts (2%), followed by seeds
fruits (16% eacl), leaves (2%), roots andrhizomes(15%), flowers %), and most rarely

stem, bark, sgpall, fixed oil resin and gun(1% each).

The plantsare prepared and administered in different forms. The most important forms of
preparatiorarepowder (5%), infusion (23%), and decoction7%), followed by maceration
(9%), fresh (8%), cooked (7%paste(3%), andpoultice (2%). Rare forms of plant usage are
juice, jam,dry eatingpill, andgrinding

The most important plant speciesportedfor the treatment of diarrhea and dysentery
Achillea wilhelmsii Punica granatum Descurainia Sophia Alhagi pseudéhagi, and
Elaeagnusangustifolig respectivelySeeds of Mangareused in the form of powder for the

treatment of diarrhea

The most important speciesrfthe treatment of constipati@me Descurainia sphia Cassia
fistula, Citrullus colocynthis Termnalia chebula Euphorbia megalocarpa and Plantago
major. Amongthementioned species, thatéx ofEuphorbia megalocarps mixed with wheat

flour and used as pills orally.

The most important medicinal plant for the treatment of peptic ulcers in oy sted was
Glycyrrhiza glabra The most frequently used medicinal plants for the treatment of stomach
aches and flatulence weréchillea wilhelmsii Foeniculum vulgareTrachyspermum ammni
Carum carvj and Anethum graveolen®Other species in our study areonsidered to have

carminative effects areevisticum officinaleNigella sativa Artemisia sieberiandFerula sp.

The root offFerula sp, which is called Btbu, Badra, and Badburak thelocal languaggis

very popular all around the country. It igragrantmedicinal plantand contains ECPeople
collect the fleshy roots from the high mountain of the Ghorband vaépgcially from the
heights of thenountains tht separate Parsa valley fromirfal and Lolinj The dried roots can

be found everywhe in the home and are mostly used in the fumigation form for the evil eye.
In addition, it is used as an antiseptic as well as in the form of a powder mixture with Fennel
and Ajowan for the treatment of gastrointestinal disotdérs plant mistakenly wareported

as Prangos pubulariaby Younos, et al., (1987) but it is completely different froine
mentioned specieand we identified itvith the help of Prof. Breckle and Dr. Fritsch.
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3.2.3.5 Medicinal plantsare mainly used in the treatment ofrinary and gynecological

disorders
Urinary tract ailments have affected humans since antiquity. The occurrence of these ailments
hasincreasedn both rural and urban people. Among theseakgs, urinary tract stones which
are generated bthe depositon of calcium, posphates, and oxalates, may persist for an
indefinite time,andcause secondary complications and painful problems to the patietiteFor
removal of thesestonesc o mmon sur gi cal procedures are req
to undergo such kinds surgeries. Besides, some literature mentions the reoccurrence of such
stones with a rather high (8D%) probabilityChauhan, et al., 2009)herefore, finding new
effective drugs for the treatment of such disorders isrgent need. One of the important
possibilities is the exploration of medicinal plants which are phytochemically and
pharmacologically unknown or less known hitherto and are used by people living in remote

area.

Gynecological health iavery important cooponent ohwoman's health status. Gynecological
disorderscan have a considerable influence on many parthefuality of life, counting
reproductiveability, sexual functioning, mental health, and the ability to work and perform
routinephysical actiities. However, little is currently known about the prevalence of these and
other gynecological conditions Afghanistan and about the impact of these conditionshan
healthcare systenThe results of our study show th& out of270 medicinal plantsised in

the traditional and folk medicine of the Parwan and Kabul areas are mainly applied for the
treatment ofvarious affections afirinary andgynecologicatdisorders These medicinal plants
are given in Tabl& with their botanical affiliation to famyl, along with data on plant parts
used,the methods of preparation and administrativaguency and medicinal application of
each speciesThese medicinal plants are mostly natarel only a fewspecies are imported
from other countries. Taxonomicalyhese medicinal plantselong to & families, most often

to Poaceae6( speciel Fabaceae (4 speciefdmaranthaceaeisteraceaeBrassicaceae3(
species eaghlLiliaceae,Rosaceae, and Anacardiaceaesfecieach). The most frequently
used partareaeral partsandseedg1% eacl) followed by, fruitsandflowers (13%each,
leaves (11%), root®%b6), andpeel (4%). h lower proportionbark,tendrils, stigmata, pedicels,
bulbs, fixed oi] and resin (2% each). Téeplantsare administered in various pramtion
forms; the most importawines aréenfusion (B%), decoctionZ4%), fresh consumption &%),
maceration,powder 8% each), and juice (6%). In lowroportions cooked (4%), raw
consumption, and paste (2% each) are used.
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Table 8 Medicinal plants used in urinary and gynecologdiabrders.

# | Scientific names Family PU PR Use (number of use reports) FQ
1 | Amaranthus retroflexus Amaranthaceae | IF Ju Gonorrhea (2) and menstrual bleed{ty 5
2 | Spinacia oleracea Amaranthaceae | LE Co, Ju | Gonorrheg1).

3 | Allium cepa Amaryllidaceae | BU Fr For sexual problems (1), dysuria (2), bladder problems| 17

kidney problems (1), and astiflammatory (1),
4 | Mangifera indica Anacardiaceae | FU Fr Male sexual desire enhancement (1). 13
5 Pistacia atlantica Anacardiaceae | RE, LE | De, Pw| Amenorrhea (1). 1
6 | Nerium oleander Apocynaceae LE De Diuretic (1). 1
7 | Cocos nucifera Arecaceae FU Fr, Ju | Infertility (1) and amenorrhea (1). 2
8 | Asparagus officinalis Asparagaceae RO De Diuretic (1), toexpel kidney and bladder stones (1). 3
9 | Carthamus tinctorius Asteraceae FL In Emmenagogué€l). 1
10 | Artemisia scoparia Asteraceae HE, SE | In For urinary tract inflammation (1) and diuretic (1). 2
11 | Taraxacum officinale Asteraceae HE, RO | In, Mc | Kidney problems (2). 7
12 | Borago officinalis Boraginaceae FL In To expel kidney stones (9), nephritis (3), kidney problems ( 44
and bladder stones (1).

13 | Brassica oleracea Brassicaceae LE Fr Aphrodisiac (1) and diuretic (1). 3
14 | Lepidium sativum Brasscaceae HE Fr For gynecological problems (3) and aphrodisiacs (2). 3
15 | Raphanus raphanistrum Brassicaceae RO Fr Diuretic (1). 2
16 | Capparis spinosa Capparaceae FU,FL |In For kidney disorders (4). 8
17 | Seidlitzia rosmarinus Amaranthaceae | HE De Diuretics (1), for abortion (1), and aid menstruation (1). 5
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# | Scientific names Family PU PR Use (number of use reports) FQ

18 | Citrullus lanatus Cucurbitaceae | SE Ra Nephritis (2). 2

19 | Convolvulus arvensis Convolvulaceae | HE In For urinary disorders (4). 12

20 | Astragalus benzudensis Fabaceae LE, RO | De, In | To expel kidneystones (5), kidney pain (4), nephritis (6), § 13
gonorrhea (2).

21 | Avena sativa Poaceae SE De For kidney disorders (3). 6

22 | Glycine max Fabaceae SE, FO | Co To expel kidney stones (1), for kidney pain (1). 2

23 | Trigonella foenungraecum | Fabaceae SE Pw For gynecological problems (10), aphrodisiac (3), ang 18
lactogenic (1).

24 | Vicia faba Fabaceae SE De For kidney pain (1), aninflammatory (1), stone removal (1 4
and diuretic (1).

25 | Juglans regia Juglandaceae FS In For kidney disease (2), kidg pain (5), nephritis (3), cystitj 47
(2), to expel kidney stones (6), and bladder stones (1).

26 | Nepeta juncea Lamiaceae HE In, Pw | Against amenorrhea (4), for menstruation pain (2);anthiritic | 30
(7), anttinfertility (6), against abortion (1), argbnorrhea (1).

27 | Fritillaria imperialis Liliaceae FL In To expel kidney stones (1).

28 | Lilium candidum Liliaceae HE, PE | In, Pa | For nephritis (1), gonorrhea (1), and aphrodisiac (1). 4

29 | Phoenix dactylifera Palmaceae FU Fr For kidney disorders4{, against amenorrhea (1), premat| 7
birth (1), and for childbirth pain (1).

30 | Platanus orientalis Platanaceae BA De To expel kidney stones (1) and kidney pain (1). 1
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# | Scientific names Family PU PR Use (number of use reports) FQ

31 | Agropyron repens Poaceae HE, RO | De To expel kidney and bladder stones (4), kidney pain (5)] 10
nephritis (1), gallstone (1), gonorrhea (1), prostatitis (1),
kidney problems (1).

32 | Hordeum vulgare Poaceae SE Mc For nephritis (3), cystitis (2), kidney stones (2), and ag 7
aphrodisiac (1).

33 | Panicum miliaceum Poaceae SE Mc For gonorrhea (1), and preventing abortion (1). 3

34 | Secale cereal Poaceae SE Pw For childbirth (1) and as abortive (1). 1

35 | Zea mays Poaceae ST In To expel kidney stones (9), kidney pain (7), nephritis (8), kig 34
disorders (5), and UTI (2).

36 | Prunus cerasus Rosaceae PE De For kidney disorders (40), urinary tract diseases (7),| 58
diuretics (1).

37 | Prunus microcarpa Rosaceae FU, SE | Fr, Pw | For kidney disorders (2). 7

38 | Digitalis purpurea Scrophulariaceae FL In Diuretic (1).

39 | Tamarixramossissima Tamaricaceae FL In For nephritis (1) and antinfertility (1). 4

40 | Urtica dioica Urticaceae HE De For gonorrhea (19), kidney & bladder disorders (13), dys 52
(5), diuretic (2), and prostatic hyperplasia (3).

41 | Vitis vinifera Vitacea LE, TE | Mc For kidney problems (4). 19

42 | Tribulus terrestris Zygophyllaceae | HE,FU | De, Pw| For kidney disorders (12), cystitis (1), urinary tract stones| 20

aphrodisiac (2), and gonorrhea (2).
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Seventeerout of £ plant species are used in the tnent of kidney stones. The most
importantspecies for the management of urinary disordersPanaus cerasysZea mays
Borago officinalis Juglans regia Astragalus bezudensiblrtica dioica, Tribulus terrestris
andEquisetum arvens&hese plant spe@anay prove a precious potential source of bioactive
compounds of therapeutic value against urinary lithiasis lagce need critical scientific
analyses, phytochemical examination, and clinical evaluation for these purposes. Also, 18 out
of 42 plantsspeciesare used in the treatmentgynecologicatisorders, and the most important
species aré.epidium sativumTrigonella foenurrgraecum Nepeta junceaSecale cereale

Carthamus tinctoriusCocos nuciferaPistacia atlanticaandMangifera indica

3.2.3.6 Medidnal plantsare mainly usedin the treatment oimusde-skeleta) toothache,
rheumatism and dermaldisordersincluding hair, and eyes
Themuscleskeletal systergiveshumanghe capacityo move theibodies Thetermmuscle
skeletaldisordersare used todescribe a variety of conditions that affect muscles, cartilage,
tendons, ligaments, joints, and other connective tsssubich are usuallyrogressiveand
associated witlpain Muscleskeletaldisordes are the most common cause of severe-long
term painand disability and lead tsubstantiahealthcare and social support cdgsavero &
Calvo, 2015)Like other digases, musculoskeletal disorders also affect the quality of life and
are a major cause of the loss of work andldigg, and also have a significant economic cost

through lost productivity.

Rheumatismwhich is marked by inflammation and pain in the jsjninuscles, or fibrous
tissue, especially rheumatoid arthritelso belongsto the man illness among people. In
western medicinevarious agentssuch as nosteroidal antinflammatories and opioidare
used to treat trse problemsand medicinal plants can also be considef€dvero & Calvo,
2015)

The dermiswhich covers thevhole body, has a rather important function for life, such as
safeguarding, absorpti, regulating heathe preservation of fluids, responsiveness to stimuli,
andthe control of diseasedt is well known that medicinal plants play a significant role in the

medial care of skin disordef#&\bbasi, et al., 2010)

In this study, 8 out of 270medicinal plant speciegcorded that mainly used ftite above
mentioned problemsThese medicinal plants are given in TaBl&vith their affiliation to
families, scientific names, parts used, preparatsss andfrequency Frequency also covers

furtherindications.
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Table 9 Medicinal plants used in the treatmentaiiscleskeleta) dermal and inflammatoryisorders.

# | Sdentific names Family PU PR Use (number of use reports) FQ
1 | Betavulgaris Amaranthaceae | RO Ra Headache (1) and for hair loss (1). 1
2 | Seidlitzia rosmarinus Amaranthaceae | HE De Detergent (2) and hair tonic (3). 5
3 | Spinacia oleracea Amaranthaceae | LE Co, Ju | Joints pain (1). 3
4 | Narcissus poeticus Amaryllidaceae | BU Ru For the freshness of the face (1). 1
5 Pistacia vera Anacardiaceae | FU Dy For bone marrow diseases (1). 1
6 Ferula diversivittata Apiaceae RE Pi For foot cracking (1), antarthritic (1),and backache (1). 5
7 Ferulaovina Apiaceae RO Mc Against toothache (3). 5
8 | Pastinaca sativa Apiaceae HE De Backache (1). 1
9 Prangos pabularia Apiaceae RO, SE | De For bruises (1) and wound healing (1). 7
10 | Eremurus persicus Asphodelaceae | LE In, Pa | Against foot pain (1). 2
11 | Artemisia scoparia Asteraceae HE, SE In Pw | Antigout (1), antirheumatic (1), skin and facial beauty (1), | 2
wound healing in livestock (1).
12 | Carthamus tinctorius Asteraceae FL In Antiparlytic (1), and antinflammatory (1). 1
13 | Centaurea behen Asteraceae RO De Against backache (1). 1
1 4| Matricaria chamomilla Asteraceae HE, FL In Anti-inflammatory (8), eczema (2), and hair loss (4). 38
1 5| Cousinia chionophila Asteraceae LE, RO De For skin rejuvenation (1), antirheun@fil), and antigout (1).| 2
1 6| Eclipta alba Asteraceae LE, SE In Hair tonic (1). 1
1 7| Inula helenium Asteraceae RO De, Mc | Anti-inflammatory (1). 1
18 | Tussilago farfara Asteraceae LE In Anti-inflammatory (1) and antirheumatic (1). 1
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# | Saentific names Family PU PR Use (number of use reports) FQ
19 | Berberis integerima Berberidaceae | LE, RO Mc, Po | For bone fracture (29), bruise (14), and wound healing (4) 90
20 | Arnebia afghanica Boraginaceae RO De, Pw | For muscle contraction (2) astiflammatory (1), burn (1), an| 10
antirheumatic (1).
21 | Trichodesm incanum Boraghaceae LE De, Pw | For wound healing (6), aninflammatory (1), acne (2] 14
furuncle (1), dermal rashes (1), dermal corn (1), body abs
(1), bruises (1), and backache (1).
22 | Brassica nigra Brassicaceae SE Pw, Po | Against dermatitis (1). 3
23 | Brassicaoleracea Brassicaceae LE Fr For treatment of acne (1). 3
24 | Brassica juncea Brassicaceae SE Pw Anti-arthritic (1) and skin disorders (2). 5
25 | Codonopsis clematidea | Campanulaceae | LE In Fro backache (1) and foot pain (1). 1
26 | Saponaria griffithiana Caryophyllaceae | RO Mc As detergent for washing the head (1). 1
27 | Colchicum autumnale Colchicaceae BU Pi, Pw | Antigout (3), analgesic (5), ardirthritic (2),rheumatism2). | 10
28 | Cucumis melo Cucurbitaceae | FU Fr Skin moisturizeffor dry skin (1). 1
29 | Cuaumis sativus Cucurbitaceae FU Fr For skincare (3). 6
30 | Equisetum arvense Equisetaceae HE De Against backache (5). 22
31 | Ricinus communis Euphorbiaceae | FO Ru Anti-arthritic (1) and against foot swelling (1). 4
32 | Astragalus ajfreidii Fabaceae RO De, Tb | For body aches (1), toothache (1), and teeth brushes (1).| 3
33 | Cicer arietinum Fabaceae SE Rs For strengthening abdominal muscles (1). 1
34 | Colutea paulsenii Fabaceae FO Ru For dermal diseases (1). 1
35 | Entada rheedii Fabaceae SE De, Pw | Against backaae (4), antiarthritic (3), skin diseases (1 5

wound healing (1), and muscle crack (1).
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# | Saentific names Family PU PR Use (number of use reports) FQ
36 | Vicia lens Fabaceae SE Co Muscle tonic (1). 1
37 | Medicago sativa Fabaceae HE In, Po | Anti-inflammatory (1) contusion (2)anddermatitis (2). 8
38 | Melilotus oficinalis Fabaceae HE In Anti-inflammatory (1). 1
39 | Senna alexandrina Fabaceae LE De Wound healing (1) and antirheumatic (1). 2
40 | Vicia faba Fabaceae SE Co, De | Anti-inflammatory (1), abscess (1), and acne (1). 4
41 | Corydalis gortschakovii Fumariacae HE In, Pw | For wounds (2), bone fractures (2), and-amftammatory (1).| 4
42 | Fumaria officinalis Fumariaceae HE In For dermal disorders (19) and acne (13). 37
43 | Hymenocrater sessilifolius| Lamiaceae HE In, Pw, | For body aches (9), backache (2), amascle contraction (3)| 43
44 | Marrubium anisodon Lamiaceae HE Pw Po | Anti-inflammatory (6), wound healing (3), and dermatitis (| 13
45 | Nepetaglutinosa Lamiaceae HE In Against backache (6), bone fracture (16), contusion | 33
analgesic (14), antrttritic (4), and antirheumatic (3).

46 | Nepeta juncea Lamiaceae HE In, Pw | For headache (2), analgesic (12) and backache (3). 30
47 | Nepeta podostachys Lamiaceae HE In, Pw | For muscle pain (3) and headache (1). 3
4 8| Perovskia atriplicifolia Lamiaceae FL In, Pw | For body aches (6), wound healing (1), and foot pain (3). | 18
49 | Prunella vulgaris Lamiaceae LE In Antirheumatic (2) and dermal diseases (3). 6
5 0| Salvia haematodes Lamiaceae HE, RO | De, Pw | Against backache (2), foot pain (1), and wound healing (1} 5
5 1| Salvia macrosyphon Lamiaceae HE, SE De, Pw | For dermal acne (3), and wound healing (1).

52 | Salvia rhytidea Lamiaceae HE De Against headache (2), aitifammatory (2) for backache (2 25

and antirheumatic (1).
53 | Stachys parviflora Lamiaceae HE De For treatment of contusion (3), dermal disorders (1), | 14

antirheumatic (1).
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# | Saentific names Family PU PR Use (number of use reports) FQ

5 4| Cinnamomum verum Lauraceae BA De, Pw | Wound healing (4)antirheumatic (1)antrarthritic (2),andfor | 21
acne(3).

55 | Lilium candidum Liliaceae HE, PE In, Pa | For demal abscess (1), burns (1), and muscle tonic (2). | 4

56 | Linum usitatissimum Linaceae FO Ru For treatment of dermatitis (2) and bone fractures (1).

57 | Lawsonia inermis Lythraceae LE Pa Wound healing (1), antirheumatic (1), foot cracks (1),
cosmetiq(2).

58 | Gossypium hirsutum Malvaceae FO Po Forabscess (2), wounds (1), aatthritic (1), and warts (1). | 3

59 | Malva neglecta Malvaceae HE, RO | Po, In | Anti-inflammatory (7), wound healing (2), dermal disord 47
(8), demulcent (1), and against conjuwitis (1).

60 | Fraxinus xanthoxyloides | Oleaceae LE, FL In, Pw | Antigout (1), antirheumatic (1), and dermal problems (2). | 2

61 | Olea europaea Oleaceae FO Ru Antirheumatic (4), body lotion (3), and rachitis (1). 14

62 | Phoenix dactylifera Palmaceae FU Fr,Dy | For osteoporosis (1), bone fracture (1), facial vivacity (1), | 7
growth (1), backache (1), and aatthritic (1).

63 | Glaucium flavum Papaveraceae LE In, Pw | Wound healing (5).

64 | Piper nigrum Piperaceae FU Pw Anti-inflammatory (1) and antrthritic (1). 6

65 | Plantago major Plantaginaceae | SE Po Wound healing (8) and dermal rashes (8). 94

66 | Dionysia tapetodes Primulaceae FL In Antirheumatic (1). 2

67 | Zizyphus spinahristi Rhamnaceae LE De For washing the dead body (1), hair tonic (1).

68 | Amygdalus commonis Rosaceae FO Ru Against dermal rashes (1). 4

6 9| Malus domestica Rosaceae LE Fr, In Anti-arthritic (2), antirheumatic (3), and antigout (2). 12
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# | Saentific names Family PU PR Use (number of use reports) FQ
7 0| Prunus armeniaca Rosaceae GU De, Pw | Against backache (4), body aches, antirheumatjc gt | 7
arthritic, for dermal beauty (1), and hoarseness (1).
71 | Prunus persica Rosaceae LE, SE Ju, Pw | Wounds in livestock (1), angrthritic (1), and backache (1). 13
72 | Pyrus communis Rosaceae FU Ju For skin disorders (2). 2
73 | Citrus limon Rutacae FU Fr, Ju | Against acne (2), dermal beauty (2), and antirheumatic (1| 8
74 | Populus alba Salicaceae BA, LE De, Po | Anti-arthritic (1), abscess (1), and dermal disorders (1). | 4
75 | Verbascum thapsus Scrophulariaceae LE, AL In, Po | Anti-inflammatory (5), an-arthritic (1), for treatment of acn 21
(2), and bone fracture (2).
76 | Capsicum annum Solanaceae FU Fr, Pw | Antirheumatic (2). 4
77 | Capsicum annuur@roup | Solanaceae FU Fr, Pw | Against toothache (2).
78 | Datura stramonium Solanaceae LE In, Pw, | Analgesc (3), antirheumatic (1), and aatiflammatory (1). | 10
79 | Nicotiana tabacum Solanaceae LE Ju, Pa | Insecticide (1), and aninflammatory (1). 2
80 | Solanum lycopersicum Solanaceae FU Fr, Po | Demulcent (1), for burn (1), and amiflammatory (1). 2
8 1| Sdanum nigrum Solanaceae FU, LE Fr, In Antirheumatic (1), against urticaria (1), and wounds (1). | 11
82 | Tamarix ramossissima Tamaricaceae FL In Against toothache (2). 4
83 | Ulmus minor Ulmaceae RO Pw For dermal diseases (2).
84 | Curcuma longa Zingiberaceae RH Pw, Po | For bone fracture (4), bruises (3), and analgesic (7). 27
85 | Curcuma aromatica Zingiberaceae RH Pw, B | Antirheumatic (1), foot, and hand pain (1). 11
86 | Zingiber officinale Zingiberaceae RH Pw, De,| Against bone pain (2), myalgia (backache (4), antrthritic | 37
Po (7), foot pain (3), antirheumatic (6), and dermatitis (1).
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Thesemedicinal plantdelong to38 families most often to LamiaceagX species Fabaceae

(9 speciel Asteraceaed(speciel Solanaceaes(speciel Rosacea(5 species)Apiaceae(4
species), Amaranthaceadrassicaceae/Zingiberaceae(3 specieseach) Boraginaceae
FumariaceaeMalvaceaeand Oleacead?2 species eachhe mos often used parts of these
plantsareleaves (2%), aerial parts30%), fruits (L1%), seeds12%), roots {3%), flowers
(7%), andfatty oil (6%) The most important forms of preparatiareinfusion and powder
(22% each),infusion (21%), decoction (17%), poultice (20), fresh eating (%), rub (5%),
pasteandmaceratior(3% each). The nst often used excipients of poultices were egg yellow,

sheep fat, mustard, and olive oils.

This very wide variat of traditional uses of medicinal plants in etr@aaccounsfor more than
31% of the total medicinal plants of the region, indirectly shiogvthe prevalence of these

diseases among the population of the region.

3.2.3.7 Medicinal plantsare mainly used in the treatment ahfectiousdiseasesnd heat

related illness
Due to instability, conflicts, and civil war, peo@affer povertyin Afghanistansince 1978,
and nearly 36% of the population is undergbeerty line. Moreoverccess to health facilities,
clean water and hygiene, vaccine coverage, food security, nutrition, and so on is insufficient.
Therefore, the prevalenceof infectious diseasegspecially among childrers high The
mortality rate for children under five yearkage is estimated at@arnd 99 per 1000 live births,
whereas the infant mortality rate has been reported to be 71 per 1000 livegAxmifes &
Brunham, 2016)However, due to the limitation sfystematic data in the country, it is difficult
to measure thereciseprevalence of such diseaséteat illness such as heat cramps, heat
exhaustion, or sitm okewer avhd susteoke siataddesicevarea | | e d
health problemthatresultsfrom a body heabf more than 40C and confusiorfGaudio &
Grissom, 2016)are dangerous circumstances in which the system ofrégalating of the
body fails becausef exposure to high temperatures. It occurs wpeopleare doing hard
work or activities under the sun or in a hot envinemt.As the area hasnarid climae with
hot and dry summermany farmersreexpose to the surduring work in the fieldandsuffer
such harmful conditions. @ informants reported 34 medicirabnts whichmainly used for
managemendf abovementioned affectiong/hich are listed in Tabld0 with their affiliation
to families, scientific names, parts used, preparation, popwararmsl frequencyFrequency

also coverdurtherindications.
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Table 10 Medicinal plantsare mainly used in the treatmentiofectiousand heatrelatedeyediseases

# Scientific names| Family PU PR Use (number of use reports) FQ
1 | Sambucus racemosa | Adoxaceae FU De Antipyretic (1) and antisepti€l). 1
2 | Allium cepa Amaryllidaceae | BU Fr Antimicrobial (3), otitis (3), and antisept{t). 17
3 | Allium sativum Amaryllidaceae | BU Fr Antiseptic (3) and antibacterial (2). 35
4 | Heracleum afghanicum Apiaceae LE, RO | Cv, Mc | Against typhoid (2), heatstroK&), and antipyretic (1). 19
5 | Pimpinellasp. Apiaceae HE In, Pw To treat heatstroke sympter(2). 7
6 | Cocos nucifera Arecaceae FU Fr, Ju Antituberculotic(1). 2
7 | Cichorium intybus Asteraceae RO Mc Against typhoid (33),heatstroke (16 antipyretic (38), and| 155

antimalarial (15).
8 | Cirsium vulgare Asteraceae RO Mc Antipyretic (1) and against typhoiflL). 2
9 | Cousinia umbrosa Asteraceae LE, RO | In, Mc Against insect bité¢l). 1
10 | Inula helenium Asteraceae RO De, Mc | Antiseptic(2). 1
11 | Senecio glaucus Asteraceae HE De Antipyretic (2). 2
12 | Descurainia sophia Brassicaceae SE Co, Mc | Totreatheatstrokesymptoms (14). 86
13 | Carica papaya Caricaceae FU Fr Diphtheria(1). 1
14 | Citrullus colocynthis | Cucurbitaceae | FU Pw Antibiotic (3), antmicrobial (3), and amoebicid@&). 16
15 | Euphorbia granulata | Euphorbiaceae | HE De To treat ryctalopia(1). 1
16 | Astragalus ajfreidii Fabaceae RO De, Pw | Antipyretic and against typhoid.). 3
17 | Corydalis gortschakovii Fumariaceae SE In, Pw To treat ryctalopia(2). 7

118




# Scientific names| Family PU PR Use (number of use reports) FQ
18 | Salvia officinalis Lamiaceae HE In Antibacterial(1). 1
19 | Origanum vulgare Lamiaceae HE In Antiviral for mumps(1), red swelling of the breagt), and| 2

redness of the face due to alle(@y.
20 | Eucalyptus globulus Myrtaceae LE De Antipyretic(1), antibacteria(1), and mouthwash antiseptic (¢ 2
21 | Plantago lanceolata Plantaginaceae | LE In, Po Against nfluenza (2), antipyretic (3), and heatstroke (4). | 31
22 | Portulaca oleracea Portulacaceae | HE Co Against typhoid1), heatstrokesymptoms(1), antimalarial (1)| 12
taeniacid (1), and antimicrobial (1).
23 | Ranunculus olgae Ranunculaceae | HE In, Pw Against typhoid1) and measlefl). 9
24 | Prunus persica Rosaceae LE Ju, Pw To treatinfectious wounds in livestoqid), and disinfectan(l). | 13
25 | Cinchona pubesceas | Rubiaceae BA Mc Antipyretic (1).
26 | Populus alba Salicaceae BA, LE | De, Po For the teatment of snakebi{@), and antipyretic (2). 4
27 | Salix alba Salicaceae LE, RT | De, Cv Antipyretic (15), against typhoid (5), antimakdr (5), and| 40
heatstroke symptoms (13).
28 | Capsicum annuum Solanaceae FU Fr, Pw Antimicrobial (2). 2
29 | Nicotianatabacum Solanaceae LE Ju, Pa Insecticide(1). 2
30 | Solanum nigrum Solanaceae FU, LE | In, Sm Antipyretic (3) and for the treatment ioffectedwounds(1). | 11
31 | Verbena officinalis Verbenaceae FL In Antipyretic(1), antimalarial (1). 1
32 | Vitis vinifera Vitaceae LE Fr, Po To treat leatstrokesymptons (3) and antipyretic (1). 19
33 | Peganum harmala Zygophyllaceae | FU De, Sm | Antiseptic (5), against th Kl eyed (7), and antimicrobial (9) 44
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These 33 medicinal plants are mostly natarel only3 speciesare imprted from other
countries. These medicinal plamsiong to 23 fanies and are mostly members of Asteraceae
(5 species Solanaceae3(speciey Apiaceae, Amaryllidaceakamiaceaeand Salicaceae(
specieseach). The most often used paate leaves (B%), herbs fruits (18% each), roots
(16%), bulbs, seeds and barkfbeach)flower, androotlets (36 eacl). Theseplantsareused

in various preparatiorofms mostly by infusiondecoction 18% eacl), fresh maceration, and
powder (13% each)yice and poultices @ each), smokecoverage, andooked forms (4%
each) and paste (2%)

The risk of malaria is present around the whole country, generally limited to the warmer months
with seasonal variations. Our informants indica@dhorium intybusand Sdix spp. for the
treatment of malaria fevend typhoid and alsBeracleum afghanicurfor typhoid as major

plant remedies. Another infectious health problem among the Afghan population is
tuberculosis. Afghanistan is one of the highest investing cesnitni the world which made
effort to get rid of tuberculosi&GDIN, 2001) Our informant suggested only coconuEdgcos
nuciferg for this illness.

Poliomyelitis is actherinfectiousdiseaseeportedn Afghanistanwhich is tansnitted via the
fecatoral route and is a serious health thregiarticularly for children. The mlio control
programis of top priority to the Ministry of Public Falth in Afghanistan anithe polio vaccine
campaigns anongoingrelief effortevery year However polio still has notbeeneliminated
andremained inthe southand easrn parts of the countryln 2018, 21 cases of poligere
reportedin the southern and eastermp®vincesof Afghanistan(WHO, 2019a)Minor cases
of rabies also occur annualily humans ad animals, but oumformants did noteport any
medicinal plants fothe mentionednfectious maybe due tohe lack of occurrence of such

diseases itheseregions. Measles is a ity communicable viral deas¢WHO, 2019b)

Heatrelated illnesses with symptoms of headache, dizziness, a lack of sweating, red and dry
skin, muscle weakness, nausea, ¥mg, and rapid heartbeat are common among the
population in the rural areaf Kabul and Parwan provinceBuring this season inhabitants

work in their fields and harvest their agricultural products, or are collecting plants from the
mountains for feeding their livestock during the winter, so they experience this illnessi In suc
conditions, general measures like putting the ill pergonool water, drinking cold water, and

other liquids such ashuttermilk cover the body of the ill person witheracleum Salix, or
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grape leaves. Besides, other medicinal plants prefefabscurania sophig Salix alba,

Plantago lanceolataandVitis viniferaare also used

3.2.3.8 Medicinal plantsare mainly used for thereatment of diabetes

Diabetes mellitus is a very widespread disease among the people of the world, and 25% of the
world's inhabitantsare struggling with this disease. It is caused by the irregularity of
carbohydrate metabolism which is connected tova level of insulin in the blood or
insensitivity of target organs to insul{Arumugam, et al., 2013)n the human body, blood
glucose is controlled by two hormones called insulin and glucagon in a low range. The
glucagon releases glucose from liver cells into the bloodstream. Insulin controls the conversion

of glucose into glycogen and its storage indigells.

Diabetes is classified into two types (typand type2). Type-2 diabetes frequently occurs in
people with obesity and is rather often associated with hypertension and hyperlipitfaitea.
Type-1diabetes is diagnosed witteincapabiliy of insulin release and results in low amounts
of glucose uptake into muscles and adipose tigsuenugam, et al., 2013)

In conventional medicine, there are maagtidiabetic agents such as algjlacosides
inhibitors (acarbosemiglitol), amylin analogs (pramlintide), and dipeptidyl peptidase 4
inhibitors (alogliptan, linagliptan, saxagliptin, and sitagliptin), and different insulins. However,
investigation for new agents continues because of the current restrictions on cyirthgi
Therefore, medicinal plants with antidiabetic propertigd be good candidates for the

development of new pharmaceuticals.

In this stuly, we found that4 out of 270 species ohedicinal plants wermainly used for the
management of blood sugandits secondary complicationshirteenout of 14plant species

are used because of their antihyperglycemic potential and are known among the people in the
study area while one out of Bpeciess used in hypoglycemia (not surprising that this is
Sacchaum officinarun). The most importaniedicinalplant for the management of high

blood sugar in our study areeere found to b€entaurea pulchellandArtemisia absinthium
Thesel4 medicinaplantswith claimedimportant antidiabetipropertiedbelong ta families,

mainly represented by Asteraceae (4 spec@sgurbitacea@and Rosaceae (2 species each)
These plantare given in Table 1With their affiliation to families, scientific names, parts used,
preparation, ppular uses, and frequencyreueny also coverdurtherindications of thee

plants
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Table11 Medicinal plantsare mainly used in the managen of diabetes.

# | Scientific names Family PU PR Use (number of use reports) FQ
1 | Helianthus petiolaris Asteraceae RO Co Antidiabetic (2) 2
2 | Cousina buphthalmoides Asteraceae RO De, Pw Antidiabetic(1) 5
3 | Artemisia absinthium Asteraceae HE In Antidiabetic (23) 70
4 | Centaurea pulchella Asteraceae FL In Antidiabetic (12) 26
5 | Cactus dillenii Cactaceae FU Fr Antidiabetic(1) 1
6 | Citrullus colocytthis Cucurbitaceae | FU De, Pw Antidiabetic (5) 16
7 | Momordica charantia Cucurbibceae | FU Co Antidiabetic(1) 1
8 | Vaccinium macrocarpon Ericaceae FU In Antidiabetic(1) 1
9 | Ribes orientale Grossulariacea| FU De Antidiabetic(1) 1
10 | Morus alba Moraceae FU Fr, Dy Antidiabetic(1) 2
11 | Saccharum officinarum Poaceae SM Ju Antihypoglycemic(2) 3
12 | Prunus koelzi{Amygdalus koel2)ii Rosaceae FO Co Antidiabetic (2) 2
13 | Fragaria x ananassa Rosaceae FU Fr Antidiabetic(1) 1
14 | Capsicum annuum Solanaceae FU Fr, Pw Antidiabetic (2) 2
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4 DISCUSSION
4.1 Secondary metabolitesare known for the investigated species

The biological propertiesf medicinal plants are attributed to the presen@ctiwesecondary
metabolites Thesemetaboites play variousrolesin the plantsuch asprotectingthe plant
againstherhbvores and attracting pollinatorsand seeddispersers. @ne of themreducethe
growthof nearby competing plants, absdnarmful ultravioletradiation and so onExtensive
progresshas been made in the isolation and identification opthaets secondary metabolites
Approximately170,000compoundshave beendentified from a limited number of species
investigatedso far, with ehugenumber of plants yet continuing to be fullyeenined and there
are 100 naturst derived compounds being evaluated for clinical trials with 31 of them in phase
[l or registration at the end of 2013. Thetiowsthatmedicinal plantgplay an importantole
in drug discoveryBadal & Delgoda, 2017}t is important to mention that @st of theabove
investigatons belong tanedcinal plantsof developed countries anéry little is known about

medicinal plantérom developing countries such Afghanistan

The nedicinal plans recorded in this study were divided into 3 groups according to their
frequency otitationt group | (very frequently used plants, cited by more than 10 informants):
87 medicinal plants, &% of all species recorded; group Il (frequently used plants, loytéd

10 informants): b plants, 21% of all species recorded; and group Il (less frequently used
plants cited by less than 5 informant$27 plants, 47% of all species recorded, during the

survey Figure30).

D Group Il . 4 7
Q

% Group || I 2]
O Group | I 31

5 15 25 35 45
Number of plant species (%)

Figure 30 Statstics of medicinal plants used in our study area based on their frequency of use

Hereg the group Iwaschosa for further studyand aliteraturereview regarding the major
compoung and pharmacological effectsere conducted The results thereoére briefly
indicatedin Tables 12 and 4, respectively The data collected ithe mentionedatbles were
summarized mostly from IPDR, 2007)and2: (Keusgen, et al., 2020ptherreferences used

in the alove tables are indicated %) @nd the plant species are ordered based on the increase

in their frequency otitation
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Table 12 Major compmurds of very frequently used medicinal plantsur study area.

1 | Agropyron repens RO Mucilages, triticin (polyfructosan), sugar alcohols, soluble silicic acid. EO | 11 1
including carvacrol and carvorm@®ntaining phydroxyalkyl cinnamic acidkal
ester.

2 | Ziziphus jujuba FU The fruit contains seval minerals, vitamins, flavonoids (quercetin, rutin, g 11 2

kaempferol), trterpenoids, and the isoflavone puerarin ziziphin found in
leaves. The seeds also contain phenyl glycosides arldidika
3 | Solanum nigrum LE, FU | Steroid alkaloid glycoside solasonine, solamarginesBlamargine. 11 1

4 | Curcuma zedoaria RH Volatile oil (35 %) =a n(d) ubme r -camedatlaiitbne, curlone, zingiberen 11 1
curcumol); curcuminoids €8%): curcumin, demethoxy curcumin, bidemeth
curcumin, 1, Ediaryl-pene-1, 4dien-3-one derivatives; starch (3M0%).

5 | Convolvulus arvesis HE All plant parts contain tropane, psetopine, tropinone alkaloids, arn 12 2
pyrrolidine alkaloid cuscohygrine. Further on, cardascularactive glycosides
and in the roots u 5% resins (convolvine, jalapine, convolvuline, caffeic a
have alsdeen reported. The herb contains flavonoids, caffeic acid, caroten

vitamin C.

6 | Polygonum bucharicum HE Data not available. 12

7 | Portulaca oleracea HE Flavonoids, daloids, polysaccharides, fatty acids (rich in omegaty acids),| 12 2
terpenads, sterols; leaves, and stems contain much oxalic acid.

8 | Malus domestica FU Organic acids (0.2 to 19%); quinic acid, citric acid, succinic acid, lactic ac| 12 1

caffeic acidderivatives; aromatic substances; pectins, tannins, vitamins n
ascobic acid (3 to 30 mg%)
9 | Mangifera indica SE Polyphenols (79%) and carbohydrates (226§ (Kabuki, et al., 2000) 13 *
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10 | Terminalia chebla FU Tannins (20 to 4%): gallotannins, such as terchebulin, teriteA, punicalagin, 13 1
corilagin, chebulic acid, and chebulinic acid; sug&6)9D-glucose, Dfructose,
saccharose; fruit acids: quinic acid @) shikimic acid (20); fatty oil (in the

seeds, to 4%).

11 | Astragalus bezudensis RO Other speciesuch asA. membranaceus containterpenes glycosides; saponi| 13 1
(astragalosides); sterols (daucosterol and-bigbaterol) and isoflavonoids.

12 | Cassia fistula FU Anthracene derivative (1% in the mesocarp): sennosides, fistulinic acid; ci 13 1
acid; steroids.

13 | Marrubium anisodon HE The aerial parts contain an EO (005 flavonods, the alkaloid stachydring 13 2

resirs, mucilage, diterpenoids (vulgarol and marrubiin), polysacgbsritannins
phenols, coumarins, and saponins.

14 | Crataegus songarica LE, FU | Flavonoides (1%): hyperoside (0.2), rutin (0.1B6); oligomeric| 13 1
proanthocyanidins (294); triterpenes (0 %): oleanolic acid, ursolic acid;&pha
hydroxy oleanolic acidcrataegolic acid).

15 | Prunus persica GU, Seeds containyanogenic glycosides, amygdalin and prunastierols persicasidg 13 *
LE, SE | alkaloids(Rho, et al., 2007)
16 | Trichodesma incanum LE All plant parts and esp@lly the seeds contain highly poisonous pyrrolizid 14 2
alkaloids (incanine).
17 | Stachys parviflora HE Polyphenolic compounds, andi t er p e n 0 i -ttipenyl &Qat (RAo)t k| 14 2,*
caryophyllene (1%), bicyclogermacrene $8), spathulenol (%) , apmeine

(4%) as the major componer{Shakeri, et al., 2019)

18 | Olea europaea LE Iridoids monotepenes: oleuropein {8%), 6-O oleoropinesaccharose, ligstrosi( 14 1
oleoroside, oleosid@&, 11 dimethylether; triterpenes: oleanolic acid, maslinic g
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flavonoids: luteolin7-O-glucoside, apigenii-O glucoside; chalcones: olivit
olivin-4-0-diglucoside.

19 | Citrullus colocynthis FU Cucurbitacins: including cucurbitacin,B-, L-glucosides; caffeic acid derivative 16 1
chlorogenic acid; fatty oil (in the seeds).

20 | Ficus carica FU Furanocoumarins: including psoralen, bergapten; fruit acidec(etid, malic| 16 1
acid); sugargca. 5@6); mucilages, pectin, vitamins B, and C.

21 | Syzygium aromaticum FL EO (1521%): eugenol (700%), eugenyl acetate (%) , -carjophyllene (5| 16 1

12%); flavonoids: astragalin, isoquercitrin, hyperoside, queretid -@li-O-
glycoside; tannins (2®): ellagitannins, eugenin; triterpenes: oleanolic actd)(1
crataegolic acid (maslic acid, 0%}, steroids: sterols, including bes&osterol.

22 | Cydonia oblonga SE Cyanogenic glycosides in the seeds: amygdalinésponding t®.4-1.5% HCN); | 16 1
mucilages; fatty oil.
23 | Allium cepa BU Isoalliin (alkyl cysteine sulphoxides) and further cysteine sulphoxides ar 17 1

gammaglutamyl conjugates; fructosans (40%), saccharose and other sugé
flavonoids (spiraeose); sterad saponins.

24 | Pleurotus eryngii TA Polysaccharides, lipopolysaccharides, proteins, peptides, glycoprq 17 *
nucleosides, triterpenoids, lectins, lipids, and their deriva{Ratel, et al., @12)

25 | Trigonella foenum SE Mucilages (2545%, mannogalactans); proteins (38%); proteinase inhibitors 18 1
graecum steroid saponins (1-.2.5%): including trigofoenosides A to G, aglycones includ

diosgenin, yamogenin, gitogenin, smilagenin, tigogenin, yuccagenin; S
saponinpeptide edr; sterols; flavonoids; trigonelline (84}; EO (0.020).

26 | Perovskia atriplicifolia HE EO with the main constituents of camphor %29 limonene (1%) , -globulol | 18 2
(10%), transcaryophyliene (%) , ahurdulerig (96). diterpene glucoside
phenoic constituents (perovskoate and perovskoside), caffeic acid, ferulic
and different flavonoids have been reported.
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27 | Heracleum afghanicum | SE, LE, | Phototoxic furocoumarins arakycoumarins are accompanied by flavonoids | 19 2
RO saponns. EO fromfruits (1.8% with hexyl butanoate 34, octyl acetate Zb and
octyl butanoate %) and leaves (0.28.4% with mainly anethol).

28 | Vitis vinifera LE Flavonoids (4 to %): kaempferol, quercetiB-O-glucosides; tanning 19 1
procyandolic oligomers (proaiocyanidins), including constituent monomers
catechin epicatechin; ndtavonoids (stilbenes): resveratrol and viniferins; fi
acids: including, tartaric acid, malic acid, succinic acid, citric acid, oxalic
phenyl acrylic acid derivatives:-qumaroyl acid, caffeoyl acid, feruloylsuccin

acid.

29 | Carum carvi SE FO, polysaccharides, proteins, furocoumarins (traces). EO with particigr D| 20 1
carvone and E+)-limonene.

30 | Cannabis sativa HE Cannabinoids: especigl 9- tetrahydrocannabol (9-THC), in addition to 60 20 1
additional cannabinoi ds; EO (cary

pi n e nm@nenes, lbmonene, myrcene, betaocimene); flavonoids inclu
canniflavones.
31 | Papaver somniferum RE Isoquinoline alkaloids (2€80%): morphine (323%), narcotine (2L0%), codeine| 20 1
(0.2-3.5%), papaverine (0-83%), thebaine (0.2%). The alkaloids are present
salts of meconic acid, lactic acid, or fumaric acid. Benzyl isoquinoline
alkaloids: papaverine (0.5 t84, phthalideisoquinoline type: narcotine.

32 | Tribulus terrestris HE All plant parts contain flavonoids, saponins, and tannins, the fruits also| 20 2
alkaloids, EO, linoleic acid, and further compounds.
33 | Ziziphora clinopodioides | HE The EO from the hércontains as main constituents pulegon&{34iperitenong 21 2
(15%), 1-8- cineole (P0), neementhol (66), menth2-en-1-ol (5%), menthol
(5%), carvacrol (80), and menthone @%); the relative amounts may vary. T
herb also has saponins, coumarins, and flaxts) the seedarefatty oil.
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34 | Cinnamomum zylanium BA Transcinnamaldehyde (62.98), limonene (8.3%), eugenol (%), and| 21 *
cinnamaldehyde propyleneglycol acetal %)% Si mi | , et al
35 | Verbascum thapsus FL Mucilage (30); triterpene saponins: verbascosaponine; iridoide monotery 21 1

a u c u b-ylosylaudobin, catalpol, isocatalpol, methyl catalpol; caffeic i
derivatives: verbascoside (acteosidigyonoids (0.54.0%): rutin, hesperiding
diosmin;quercetin apigeninand kaempferol in the form -G+O-glucoside.

36 | Equisetum arvense HE Flavonoids: (0.6 0.%%): apigenin, kaempferol, luteolin, quercetin in the form 22 1
glycosides; affeic acid este (up to Po): chlorogenic acid, dicoffeoyihesoe
tartaric acid; silicic acid (5 to 7%4); pyridine alkaloids: nicotine (traces), palustr
(in the gametophytes and the rhizome styrolpyrone glucosides, incl
guisetumpyrone).

37 | Ocimum basilicum HE EO: chavicol methyl ether (estragole), linalool, and eugenol; caffeic | 22 1
derivatives; flavonoids.
38 | Rheum ribes RH Anthracene derivatives {B2%): glycoside of rheum emodin, aleenodin, rhein,| 22 1

chrysophanol, physcion (todretr 6680%), dianthromes (16025%), sennosides 4
and B; tannins: gallo tannins, including among others galloyl glucose, g
saccharose, lindleyine, isolindleyine; flavonoids3¢2); naphthohydroquinon
glycosides.

39 | Crocus sativus ST Apocardinoid glycosides: crocirfcrocetinb-digentiobioside), colored intensiy 24 1
yellow-orange; picrocrocin (glycosidic bitter principle, up tc®04 the
apocarotinoids and picrocrocin are presumably breakdown products
carotenoiadigentiobiosidediglucosic (protocrocin); volatile 0i(0.4 to 1.36):
safranal, 4-hydraxy-b-cyclocitral (breakdown products of the picrocroci
carotenoi ds - bdarptenepene, U
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40 | Brassica rapasubsprapa | RO Mustard oil glycosides give a pungent flavor to ddnp parts and may caug 25 2
antibotic properties. The fleshy taproots and stem bases contain
carbohydrates and protein, some vitamins and minerals like calcium
manganese, and xanthophylls (lutein).
41 | Salvia rhytidea HE The plant containkiologically active diterpeneshe EO from leaves and herbs | 25 2
a high content of hydrocarbon and oxygenated monoterpenes, among
spathulenol, pulegone, sabinene, and copaene.
42 | Rumex crispus RO Oxalates: oxalic acid, calcium oxalate; tann{8s6%); flavonoids: quercitrin| 25 1
anthracene derivatives (020%%): anthranoids, aglycones physcic
chrysophanol, emodin, alaamodin, rhein, their glucosides; naphthalg
derivatives: neopodin-8lucoside, lapodin.
43 | Coriandrum sativum FU EO (0.4 - 1.7%6): D-(+)-linalool (coriandrol, 60 to 756). Borneol, pcymene, 26 1
camphor , ger an i-pnéng; fattyioii{®3rioeXb)echief fatty dcid$
petroselic acid, oleic acid, linolenic acid; hydroxycoumarins: umbellifer
scopoletin.
44 | Centaurea pulchella FL Othe species such &. depressacontain eganic acids like rosmaric acid, gallic| 26 2
acid, quinic acid, salicylic acid, caffeic acid, andqumaric acid; flavonols likg
rutin, hesperidin, hyperoside, quercetin, luteolin, and kaempferol. The EO
aerial parts with piperitone (38, elemol (146) ,-eudesmol (%), spathuleno
(5%), caryophyllene oxide @), and hexadecanoic acid%}. However no datg
available for this species up to date.

45 | Cuminum cyminum SE EO (2 to B0) : mai nl y c utmé rp egrinedses hppymene, 1, - | 26 1
menthandial; fatty oil (10 to 1%): main fattyacids petroselic acid, palmitic aci
proteic substances (15 to%pn

46 | Ferulasp. RO A rare and widely used traditional fragrant plant in Afghanistan contains EQ| 27
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47 | Nigella sativa SE The seedsantain about 2@10% fatty oil characteried by many unsaturated fat 27 2
acids; 0.41.5% EO with thymoquinone, gymene, carvacrol, trarenethole, 4
terpineol, and longifolin Also, flavonoids (quercetin and campherol), st
alkaloids, coumarins, saponira)d mineral salts.
48 | Curcuma longa RH About 235 compounds, primarily phenolic compounds, and terpenoids hav( 27 *
identified, including 22 diarylheptanoids and diarylheptanoids, ¢
phenylpropene and other phenolic compounds, 68 monoterper®s
sesquiterpenes, five diterpenesethtriterpenoids, four sterols, two alkaloids, 4
14 other compounddi, et al., 2011)
49 | Daucus carota RO Car ot enoi ds :-, bi zetadaratehe, tyeppehk; EO (trace)cpmene,| 30 1
limonene, dipenten, geraniol, alprend betacaryophyllene; polyines: includin
falcarinol (carotatoxin); glucose, saccharose.

50 | Nepeta juncea HE EO with monoterperee(1.8c i n e e lee ,p i Witeaband ger&hiol, etc.) arl 30 2
sesquit efrgpremesteingefb ol an g o p by | Fhamukene,
etc.); flavonoids (luteolin and apigenin in glucosidic form, etc.); phenolic acid
steroids have been reported\epetaspp.

51 | Rosa damascena FL The main components of the EO arplenyl ethanol (73), citronellol (124), | 30 2
geranial (86), and nerol (2); more than 300 other compounds occur in tra
Rosewater mainly contains geraniol ¥3J1 citronellol (3®%), 2-phenyl ethano
(24%), and nerol (1%0). petals are colored by anthocyanins (cyanidins).

52 | Plantago lanceolata HE Iridoid monoterpenes (3%): aucubin (rhinantin) and catalpol, asperulosi 31 1
mucilages: glucomannans, arabinogalastarhamnogalactanan; flavonoids
apigenin, luteolin glycosides; caffeic acid esters: chlorogenic acid, neochlorg
acid, acteoside (verbascoside); tannins; hydroxycoumarins (aesculetin); sé
(traces); silicic acid.

53 | Nepeta glutinosa HE EO with monoterpess;phenolic compounds, flavonoids, and steroids. 33 2
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54 | Zea mays ST EO (0.26): carvacrol, alphaterpineol, menthol, thymol; flavonoids: inclug 34 1
among others maysin, maysdetiiyl ether; bitter substances; sapaii23%);
tannins: proanthocyanidins s t esitostéral, :ergdsterol; alkaloids (0%} 6-
methoxybenzoxazolinone; fatty oil%&).

55 | Allium sativum BU Cysteine sulphoxides, mainly alliin besides isoalliin and methiin (including | 35 1
gammaglutamyl conjugates). Bulbs that have bekied and then remoistene
ferment into alliaceous oils. These oils are oligosulphides, ajoens, and
dithiins; fructosans (polysaccharides); saponins.

56 | Elaeagnus angustifolia FU Fruits contain a lpbof protein, also essential fatty acidsuagpse and fructosg 36 2
flavonoids, vitamins, potassium, and phosphorus.

57 | Plantago psyllium SE Mucilages (1612%): arabinoxylans; iridoids: aucubin (0% pyridine alkaloids] 36 1
boschniakines, including ahtagonine, indicaine, indicainine; proteic stances
fatty oil.

58 | Fumaria officinalis HE Dermal disorders (19), acne (13), sore throat (2), digestive disorders (10), ag 37

(4), liver disorders (2), hepatitis (4), aitdteric (3), hemorrhoid (2), amenorrhe
hypolipidemic (2), and bloodurifier (4).

59 | Zingiber officinale RH Gingerols: [6}lgingerol, [8}gingerol, [10}gingerol; shogaols: o&f componenty 37 1
[6]-shogaol, [8]- shogaol, [10} shogaol (artifacts formed during storage arig
from the gingerols); gingerdiols; diarylhepbids: gingerenone A and B; star
(50%).

60 | Matricaria recutita FL EO (0.41.5%) : -bishbolol (levorenol), bisabolol oxide A & B, bisabololor| 38 1
o X i d e -traAsfarneBene, chamazulene, spathulenol; flavonoids: apig
luteolin, chrysoeriol glycades, flavonol glycosides, aglycones includ
guercetin, isorhamnetin, patuletin, rutin, hyperoside; muedad.Qs, fructans)
including rhamnogalacturonan.
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61 | Punica granatum PE, BA | Tannins (25 to 28; gallo tannins): punicalin (granatine D), puaiegin (granating 39 1
C), granatine A, granatine B. in stem and Root cortex: Tannins (20 to 25%
tanning: including punicalagin, punicacortein C, casuarin; piperidine alka
(0.4% to 0.86): chief alkaloids isopelletierine, -Methylisopelletierine
seuwdopelletierine.

62 | Mentha piperita LE EO: menthol (3%45%), menthone (120%), menthyl actate (35%), neomentho| 40 1
(2.53.5%), isomenthone {3%), menthofurane (Z %) |, l i monen
a n d-pinéne, transabinene hydrate; caffeic acid, rosmaacid; flavonoids
apigenin, diosmetin and luteolin glycosides, free lipophile methoxylized fla
including among others, xanthomicrol, gardenine D.
63 | Salix alba BA Glycosides and esters yielding salicylic acid {1280): salicin (0.22%), salicatin | 40 1
(0.01:11%), and salicin derivatives acylated to the glucose residue (up td
fragilin, populin); Tannins (20%); flavonoids.
64 | Levisticum officinale RO EO (0.351.7%); alkylphthalides: 3 butylphthalide, ligusticumlactone @éad Z | 42 1
butyliderphthalides), Eand Z | i gas d-pilbn e rekellantdiene
citronellal; hydroxycoumarins: umbelliferone; coumarin; furocoumat
bergaptene, apterin; polyynes: falcarindiol (probably only in the fresh rhizon

65 | Hymenocrater sessilifolius HE Diterpenes sessi | i f ol A and B; f | sitosienob| 43 *
s ar i n g esgosteral glucosidebursolic acid, sucrose, and vanillic @dén,
et al., 2017)

66 | Borago officinalis FL Pyrrolizidine alkabids: supinin, lycopsamin,-dcetytlycopsamin, intermedin,-7 44 1
acetyttermedine, amabiline, thesinine; silicic acid; mucilages; tannins.

67 | Peganum harmala SE All plant parts contain alkaloids and are poisonous (up t& #3he root$. The| 44 2

seedcront ain signif i ca ncarbokne)alkalitssharonéling
harmine, and related compounds, and chinazoline alkaloids like vag
vasicinone, and others).
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Juglans regia

L

LE

Tannins (galloylglucose, ellagitannins); naphthalenevdaves: the fresh leave

and the fruit peels contain 1, 4, tshydroxynaphthalend-b-D-glucoside, which
is transformed into juglone through drying. Juglone polymerizes readily]
yellow or brown products; flavonoids: peroxide, quercitrin.

a7

69

Malva neglecta

HE

Phenolic compounds such as hydrotyrosol, coumaroylhexoside, kaer{prc
coumaroyldiglucosideY-glucoside, quercetiS-O-rutinoside, and epicatechi
O-(4-O-methyl)gallate. Oleic acid (19%), taurine (17.80), ethylene
dimercapta (14.7%), isoeugenol (14.6%), patchoulane (10.4%), methyl
methyltetradecanoate (8.5%) and isopropyl myristate (7(8%¢em, et al., 2020

47

70

Ephedra gerardiana

HE

Alkaloids of the 2aminophenylpropane tgp main alkal@s L-(-)-ephedrine (1R
25-(-) - ephedrine) and fpseudoephedrine (1S, Z8)-ephedrine); lesser alkaloig
L-norephedrine, BEhorpseudoephedrine.

49

71

Artemisia sieberi

HE

Camphor, 1.&ineol, camphene, terpineiol; sesquiterpene mantdehydrel.8
sesquicineole.

52

72

Urtica dioica

HE

Histamine, serotonin, acetylcholine, formic acid; flavonoids-{08%o): including
rutin, isoquercitrin (0.0%), astragalin, kaempfer@ O-rutinoside; silicilic acid
(1-4%); EO: ketones, -tnethylhept2-en-6-on; pdassiumions (0.6% in the fres
foliage); nitrates (1.5 to 3%).

52

73

Trachyspermum copticum

SE

Up to 5% EO, mainly with thymol (39), p-cymene (3%),[ -terpinene (23%}, -
pinene (2%), and terpineeol (1%). The relative amounts show huge vaoiati

58

74

Prunus cerasus

FU, PE

Fruits contain sucrosdruit acids; polyphenols includg cyanidin derivatives
(mainly  cyanidin3 glucosylrutinoside, cyanidiB-rutinoside, cyanidir]
sophoroside), peatin-3-g| ucosi de; k aempf erhamnhetin;
leave and fruit stalks contain amygdaline, cyanidin, and phenolic acids with 1
salicylate.

58
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75 | Alhagi pseudalhagi HE, RO | Up to 86 EO, mainly with thymol (3%), p-cymene (3%),[ -terpinene (23%)], - | 61 2
pinene (2%), and terpinereol (1%). The relative amounts show huge variatig
76 | Anethum graveolens HE, SE | Herb contain EO (0.5 to 19%): carvone, dill apiole, (+) limonene; phthalid¢ 63 1

Seeds contain EO (2.5 to0%0): carvone (ca. 5®), dill apiole, limonene
phthalidesfO; furocoumarins: bergaptene; hydroxycoumarins: umbelliferong

77 | Artemisia alba FL Sesquiterpenes such ascélrenl3-o | a-lmisdboldl, monoterpenes such | 63 2
santolinatrienephenolic compounds like flavonoids.
78 | Mentha longifolia HE EO: piperitone (6680%) ,- cabyophyllene (815%), germacren D (85%), 1, 8 | 68 1

cineole (2 7%, lmonene (18%); D-carvone, piperitone, iso menthor
menthofurane, menthone, piperitol, menthol; flavonoids: diosmin, hespeg
quercitrin, thymonin, and apigenifiglucuronide.

79 | Artemisia absinthium HE EO: thujone, ciepoxy ocimene, chrysarghyl acetate; sesquiterpene bit 70 1
principles: including absinthine, anabsinthingabsine, and matricine.
80 | Glycyrrhiza glabra RO Triterpenes saponins {5%): glycyrrhetinic acid, 18}glycyrrhetinic acid, 83 1

glycyrrhetinic acid methyl ester, glabric acid, glabrolide, uralenic acid; flavon
liquiritigenin, isoliquiritigenin, isolicoflavonol, isoliquiritin, licoricidin
isoflavonoids: aglycones formononetin, lalgren, glabridin, glabrol, -3
hydroxyglabrol, glycyrrhisoflavone; liguocoumarin; hydroxycoumarins: herni
umbell i ferone, glycycoumari n, | i c-¢
sitosterol, and stigmasterol.

81 | Descurainia sophia SE EO with cisb-ocimene, mentholisomenthyl acetatetrace amounts of estery 86 2
aldehydes, alcohols, phdapand ketones. Glucosinolategscurainolide A an
B, descurainin, descurainin A, descurainosideaAd B; cardenolides like
strophanthidine, evomonosigdhelveticoside, evobioside, and erysimoside.
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82 | Berberis integerrima FU, RO | All plant parts, except the berries, contain poisonous alkaloids (berberine, bg 90 1
berbamine, obaberine, and oxyatteme). The sour berries contain fruit ac
(malicacid etc.).

83 | Plantago major SE Leaves with aucubin glycoside, phenolic acids, triterpenes, flavonoids, tannirf 94 2
mucilage. Seeds contain considerable amounts of mucilage.

84 | Althaea officinalis RO, LE | Mucilages: particularly galacturonichamnans, arabinogalactans, arabans,| 95 1
glucans; pectins; starch.

85 | Foeniculum vulgare SE Transanethole (880%), fenchone (410%); estragole (30%) , -pinEnes, 99 1
camphene, pcymene, - aygd-pgkbalel a nitdirpeead
terpinols,o-fenchen.

86 | Achillea wilhelmsii HE EO with 1, 8cineole (466) and camphor (%) ;-terpineol (86), borneol (3%)| 112 | 2

sabinene (3%) and terpindrol (3%). glycosides, tannins, and bitterns. 1
methanolic extract of flowers contains ascaridole (438d)isoascaridole (38%)
87 | Cichorium intybus RO Sesquiterpenes: sesquiterpene lactones, especially latigtircopicrin, 8deoxy| 155 | 1
lactucin;guaianolid glyosides ¢hicoroisides B and C, sonchusidg €affeic acid
derivatives: chiroric acid, chlogenic acid, dicaffeoyl tartaric aci
hydroxycoumarins: umbelliferone; flavonoids: including hyperoside; polyyne

AbbreviationsFQ, frequency Ref, references; 1(PDR, 2007); 2(Keusgenegt al, 2020); * other than 1 & 2 which are cited inetiable accordingly
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Amongthetop 87 plant species, 52 species ¥ojlare phytochemicallgnd pharmacologically
well studied,have monographs in the PDR007) and are used in modern medicind.o
investigatewhetherthe remaning plant species(39%), which have no monograph in PDR
(PDR, 2007)have already been reported in the scientific lttexaor nd, crossreferencing
was performed by entering the botanical name into the datab@segle ScholarAs a result,

it was found thaterpenoids, phenolic compounds, alkaloglgcosides, and their derivatives
are the main secondary metabdité the abovementionedplants which are responsible for
their biological activities. These secomnglanetabolies are discussed here briefly.

41.1 Alkaloids

Alkaloids are organic basdabkat contain nitrogen itheir stucturesand many of them have
pronounced pharmacological activitiddiey occurin plant tissues as watsoluble salts of
organic acids, asrs, orin combinationwith tannins orsugars (glycoalkaloids) rather than as
free basesThese compounds can be classifiaded ortheir structure, biological activity, the
pathway of th& biosynthesis, and occurren¢Badal & Delgoda, 2017) Most authors of
pharmacognosylassifiedtheminto heterocyclicand nam-heterocyclic groups. Heterocyclic
alkaloids which contain at lest one nitrogen atom itheir heterocyclic systemarefurther
classified into several groujpggure 31.

L-iyrosine/

Alkaloids Heterocyclic \-phenylalanine

Amino

L-ornithine

Glutamate

%

mm<-c><—;um0§

Non-heterocyclic

g \[E
nm

Primary
derivatives

i

Figure 31 Classification of Alkaloids (Badal & Delgoda, 2017).
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Non-heterocyclic alkaloids resuttom amino acids or biogenic amines dack nitrogen in the
heterocyclic ring. Ephedrine (iBphedraspp.) and capsaicin (i@apsicum annujnare the

chief members of this group. They are weilbwn and prescribed to patients. Mostly, alkaloids
have a very bitter taste and are toxiberefore plants containing these compounds are not
eaten by animals and act as defeadgairst herbivores, microbial pathogens, and invertebrate
pest attacksThe chemical structures of alkaloids are very diverse, which may be the reason
that alkaloids own significant clinical use as medicines for the treatment of various diseases.
They typically contain a itrogencontaining heterocyd ring (Figure 32).Even though the
majority of the medicinal plants containing alkaloids are commonly used in traditional
medicines, it should be considered that they are very strong in their effect, their atierape
index is vey thin, and toxicity may occuMedicinal plants such @apaver somniferurwith
isoquinoline alkaloidsSolanum nigrunwith steroid alkaloidsConvolvulus arvensisvith
tropane and pyrrolidine alkaloidsfrichodesma incanumand Borago oficinalis with
pyrrolizidine alkaloids,Fumaria officinaliswith isoquinoline alkaloidsPeganum harmala
(quinazoline alkaloids),Ephedra spp. with norheterocyclic alkaloids, andBerberis
integerrima(berberine)arethe most commonly used pits containig alkaloids in our study

area.
/ )\ \
| -
Pyrrole Pyrrolidine Imidazole Pi p'?eri dine Pyridine Tropane Pyrrolizidine
0 o
N/ /N N N—
Quinoline Isoquinoline Indole :
H
()
Indolizidine Purine Quinolizidine Aporphine

Figure 32 Basic skeletal structures of alkaloids in natural products.

4.1.2Terpenoids
Terpenoids, which arelsso known as isoprenoids, are the most numeroussandturally

diverse natural organic hydrocarbon products. They are classified based on the number of
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isoprene units irtheir structure (Table 3. Terpenoids are most abundant, among plant
secondary metabolites. They are commonly present in higher ptathtre normally stored in
vegetative tissues, flaavs, and, rarely, roots. Their diverse biological activiieeg people

to use them as a wide resource. They offer new prospadentiy new drugs with minimum

side effectdBadal & Delgoda, 2017)Among terpenoids, monoterpenes and sesquiterpenes
are usually the constituents of EOs that have economic significance as flavors and perfumes.

These are also commonly used as nafitaabring compounds in food industries.

Table 13 The classification of terpenoids.

Name No. of Isoprene Units| No. of Carbon Atoms | General Formula
Hemiterpenoids | 1 5 CsHs
Monoterpenoids | 2 10 CioH1e
Sesquiterpenoidg 3 15 CisH24
Diterpenoids 4 20 CaoH32
Sesterterpenoids 5 25 CasHao
Triterpenoids 6 30 CaoHas
Tetraterpenoids | 8 40 CaoHe4
(carotenoids)

Polyterpenoids | >8 >40 (CsHs)n

4.1.2 Essential oils

Essential oils (EOs) are mixtures of volatile, lipophilic compounds with a characteristic taste
and odor. They are unstable andsve to exposure to air, light, and heat. Therefore, plants
containing EOs have to be stored in dark and airtight containers. The effects of EOs depend on
their chemical composition and generally, most of them have antibacterial and antifungal

effects(Keusgen, et al., 2020)

Foeniculum vulgareCuminun cyminumCoriandrum sativumTrachyspermum amp€Carum

carvi, Anethum graveolens~erula spp., Prangos pubularia Acorus calamusAchillea
wilhelmsii Artemisia sieberiMenthapiperita, M. longifolia, Matricaria chamomilla Ocimum
basilicum Nepetaspp. andVarrubium anisodonwhich are mainly used in the treatment of Gl
disorders such as stomachache, flatulence, colics, and diarrhea as well as for respiratory system
ailments ike bronchitis, sore throat, and cough, are the most commonly used plants with EO

in the traditional medicine of Kabul and Parwan provinces.
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Monoterpenes, the main constituents of EO ha
inflammatory, analgesic, hypotensive, and antipruritic. Adriana, et al., (2013) reported that
monoterpenes exhibited anti nosasinaermat models. and
The antiinflammatory effect of monoterpenesattributed to the inhibition of COX activity.

The chemical structures of a few typical monoterpenoids are shown in Figure 33.

Acyclic Monoter penoids:

Linalool Myrcene Neral (cis-citral) Citronelld Citronellol

M onocyclic M onoter penoids:

V :

Limonene Thymol Eucalyptol Menthol Carvone
Bicyclic Monoter penoids: /
/ O
E E : O % éb —[ g : \\\\\\OH
Camphor Alpha-Pinene Beta-Pinenen Borneol Thujone

Figure 33 Chemical structures of some important monoterpenoids.

Sesquiterpenes are also important components of EOs, widely distributed in the plant kingdom,
and have a wide variety of structures including acyclic, bicyclic, tricyclic, tetracyclic, and
macrocyclic frameworks. Some typical structures of these compounds are shown in Figure 34.
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Acyclic Sesquiter penoids:

\
X =
\
OH
Farnesol Farenesene Bita-Nerolidol
M onocyclic Sesquiter penoids:
. /
\
Bita-Bisabolene Alpha-Zingiberene Alpha-Humulene

Bicyclic Sesquiter penoids:

/ N

H —
~
Cadinene Nootkatone Chamazulene
Trycyclic Sesquiter penoids:
H
H OH
Thujopsene Patchoulol K hushimol

Figure 34 The chemical structures of typical sesquiterpenoids

These compoundsre known to have vius biological activities. For example, in vitro anti
inflammatory activity in cellular systems generating cyclooxygenase (COX) and 5
lipoxygenase (B.0X) metabolitesof these compoundsave been evaluatedhey showed a
significant effect on thromboxari2 (TXB2)-release induced by calcium ionophore in human

platelets, although with less potency than the reference drug ibughdflErescusa, et al.,
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1996) Besides Bermejo et al(2002)reported that sesquiterpenes, such as leucine, glutinone,

epikutdtriol, and kutdtriol, have antnflammatory properties.

4.1.3 Tannins

Tannins are a group of plant secondary metabolitescratian or convert animal skin into
leather. These compounds are clesgias watessoluble phenoliswith relativemolar mases
between 300 and 3000, and with the ability to precipitate alkaloids, gelatins, and other proteins.
According to recently publishedatg tannins are classified according tceithstructural
charateristicsinto four major groupsiamely gallotannins, ellagitannins, complex tanyansl

condensed tannir{&igure 35).

OH
I

%, -OH
R0’§/0 H (OH)
Rw /j (catechinmaiety)n |\
OH

o=——20 OH / K Q

_ HO HO \\\\
o “OH

\ / \tuO \u,O “OH(G) @rOH
SO HO\/ o HO- /w/0 Sy
o (Y )

o /\/~OH ©)
|/ HO I/ HO' ‘/ R= Galloyl moity or other substituents ¢y
OH OH OH (c:atemm maety)n
Gallotanmins Ellagitarmins Complex tannins Caondensed tannins

Figure 35 Basicchemicalstructuresof tannins

Different bioactivity of tannins including antioxidant arahtimicrobial properties was
repoted. They inhibit lipid peroxidation and scavenge the free radicals that are important in
cellular prooxidant states. Tannimppearto affect bacterial growth via several indirect
mechanisms. They inhibit extracellulaianobial enzymes, as well as the deprivation of the
substrates required for microbial growth. They also can directly affect microbial metabolism
via the inhibition of oxidative phosphorylation. Other biological activities such as
cardioprotective, histaménrelease inhibition, and cytotoxictevity are also reported. These
substances are useful in the external treatment of dermal inflammation and wounds, and the
intake of tannins may prevent the onset of chronic diséBsell & Delgoda, 2017)Typical

plants containing tannins in our study areae Punica granatumJuglans regia Ephedra
gerardiang Salixspp.,Elaeagnus angustifolidumex crispyandMangifera indicaThe fruit
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peel ofPunica granatuwhich is usedn powde form, as well as a decoction for the treatment
of diarrhea and dysenterfias been reported wontain 251 28% gallo tannins including
granatine A, B, Cand D Juglans regiaseed, fruit septa, fruit shell, anttaves are used for
different medicinal prposesFor exampleseedsasan ant-hyperlipideme, nerve toni¢ and
blood purifier seeds septagainstkidney disordersandfruit shells and leaves aa hair tonic
aswell asthe treatment of leishmaniasisteraturerevedls that fruit shel and kaflets contain
tannins (galloylglucose and ellagitanninsaphthalene derivatives whiahetransformed into
juglone and flavonoids such as hyperosaiedquercitrin(PDR, 2007) Ephedraherbwhich

is usedn Gl, respiratoryand CVS disordaras well ador thetanningof animaldermis has
been repdedto containapproximately20% polyphenoliccompoundgSaida & Emin, 2015)
Salixspp.leaves and rootlets are usaslan analgesic and antipyretio thestudy areahave
been reported toontain81 20% tanninsin additionto the glycosides and flavonoids content
Elaeagnus angustifolidruit and leavesare traditionally usedin this studymainly against
diarrhea andhyperlipidemia respectively It has been reportedhat the ethanolic and
methanolic extracts of leaventain 8 10% of phenolicsSaboonchian, et a2014) Rumex
crispus which is used as laxative, emollient, ardinflammatory,wound healingand for
dermal rashem this studycontairs 31 6% of tannins(PDR, 2007)

4.1.4 Glycosides

Glycosides chemically consist of two functionally independent parts; the aglycone (genin) and
the glycone (saccharide) parts. The therapeuticigodf glycosides depends aheiraglycone

portion, while the sugar part affects the water solubility, kisetand pharmacodynamic
properties of t he whol e minked)dsurésistant td lumang | y c o
gastrointestinal enzymes arglpoorly absorbed from the digestive tract. They usually travel

to the distal ileum, and tivemicrobial activty splits off the aglycone, which is less polar and

can be absorbed into the bloodstream. Also, entire glycosides like flavone glycosides can be
resorbed, too, by sugar carriers. Glycosides are mainly classified into phenolic glycosides,
coumarin glycoside chromone glycosides, flavonoid glycosides, anthraquinone glycosides,
saponosides, cardiac glycosides, cyanogenic glycosidéthioglycosids. Among the above
mentioned classes of glycosides, cardiac glycosides, saponosides, flavonoids, and
anthracinosides are bightherapeutic significan¢evhich is briefly discussed in the following

paragraphs.
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4.1.5 Cardiac glycosides

These glycosides containsteroid aglycond={gure36) and have been used for the treatment

of heart problems for many decades. However, the therapeutic index of these compounds is
very narrow, and therefore only isolated pure compounds are allowed to be used in modern
medicine.Even though some plant species with cardiotonic glycosides suktioassspp.,

Nerium oleanderand Convallaria spp. are found in Afghanistan, it lookke they are not
recognized among the inhabitants of our st@iyly Nerium oleandeandDigitalis purpurea

have been cited by one informant each. Plants containing cardiotonic glycosides are poisonous
and considered to be toxic. Therefore, traditional use is not recommg@telesgen, et al.,

2020)

R30
H

Cardenolides Bufadienolides

Figure 36 Cardiotonic glycosides babknes.

4.1.6 Saponosides

Saponosides or saponins are secondary metabolitesttiaintriterpene or steroidal structural
aglycone. Steroid saponins are less widely distributed in natdrenare common among the
monocotyledon families, especially Dioscoreaceae (Dkescoreaspecies), the Agavaceae

(like Agave Yuccg, Smilacaceae (lik&smilay, and Melanthiaceae (lik&rillium), while
triterpene saponins are widely distributed amonghigker plants (Figure73. Saponins alter

the permeability of all biological membranes and have a wide variety of medicinal effects.
Many of these compounds act as an expectorant and their expectorant effect is thought to be
mediated by the gastric mucosajich reflexly stimulates mucous glands in the brongca
parasympathetic pathways. 8tey can liquefy viscous mucus and imprdhe bronchial
secretion of less viscous mucus. Some of them have a diuretic actioAlljlike spp.), and a

number of themare vasoprotective, ardidema, antinflammatory, antithromboticandantr
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hemorrhoids (e.gAesculus hippocastanuim), hypoglycemic, and hypocholesterolemic (like
Trigonella foenurgraecun). Plants containing saponins have been shown to inhibit
cholesteol absorption from the intestinal lumen and consequently reduce the concentration of
plasma cholesterol. This may be the result of interactions with cholesterol in the digestive tract
or a direct effect of plant saponins on cholesterol metabolism. Fompdxasaponin fractions

from garlic or ginseng were shown to decrease total and LDL cholesterol plasma concentrations
without changing HDL cholesterol levels in hypercholesterolemia animal mgdsisgen, et

al., 2020; Badal & Delgoda, 2017; Schulz, et al., 2001)

R,0

Figure 37 Structural types of saponosides aglycones: A, ste®ijdriterpene glycyrrhizic

add.

The saponircontaining plants that are most commonly used in this studgi@yrrhiza
glabra, Trigonella foenungraecum (Fabaceae),Tribulus terrestris (Zygophyllaceae),

Saponariagriffithiana (Caryophyllaceae), anflsparagus officinali§Asparagacae).

In this study Glycyrrhiza glabrawhich is mainly used in the treatment of gastrointestinal
disorders, as well as for respiratory disorders, contains up%oo23aponinsGlycyrrhizic

acid (Figure 37)and 18b-glycyrrhetinic acidare marker saponi) and antinflammatory,
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anticancer, antibacterial, antiviral, antifungal, and hepatoprotective medicinal effects have

been reported itheliterature(Keusgen, et al., 2020)

Trigonella foenurgraecumis an annual plantvhichis widely used as a spice the northern

parts of Kabul. Its seeds contair2% of saponin including trigofoenosides A to G and
sapogenins, principally diosgenin and yamogenin. Due to its easy cultivation and rapid growth,
it featuresan importansourceof steroid productiofDewick, 2001) The antihyperglycaemic

effect of its seeds has been verified in experimentally induced diabetic animals and human
volunteers. In clinical studiethhe administration of the plant se@dwder (50 g two times a

day with meals) in type 1 diabetic patients for 10 days lowered fasting bloochsggeduced
hyperlipidemiasignificantly (Gurib-Fakim, 2006) However,the mode of action ianclear. It

wasprovenfor the treatment of loss of appetite and inflammation of the skin (PDR, 2007).

Tribulus terrestriswhich has traditionally been used in our study area mainly for urinary tract
disorders suclas kidney and bladder stones, cystitis, gonorrhea, as well aslspdephas
been reported to have furastanol bis glycoside, diosgenin, ruscogenin, and gitogenin of the
steroid saponinsThe diuretic and aphrodisiac effectsf the latterare known (Qadry,

2009) Saponaria griffithianas natve to the mountainous area of the Parwan province, and
its roots are used by local peopleaaietergent for washing clothes and hedid sister species
Saponaria officinalisL. is reported to hae triterpene saponins (2 t&a with aglycones
quillaic acid and gypsogenic acid. In addition to the mentioned plé&sisaragus officinalis
herb, which istraditionally used against kidney and bladder stones, as a diuretic, for
cardiovascular disorders, rheumatism, and gout as well as for liver and Gl disbedeogen
reported tacontainflavonoids including rutin, hyperoside, and isoquercitrin as well as steroid
saponinsit was approved by Commission E for UTI as well as kidney and bladder stones. In

homeopathy medicine, it is used for kidney stones amtlazainsufficiency (PDR, 2007).

4.1.7 Anthraquinone glycosides

Plants containing anthraquinone glycosides like rhub&bnna and Cascarahave strong
laxative effects and therefore Meebeen used since ancient times. The anthraquinone structure
is based omnthracene, where three benzene rings are joined togetgere 38). Anthrones

are not stable, so in plant drugsthraquinoneareonly found as free aglycones. Anthrones
and anthraquinones ameainly occurring as @lycosides or rarelyas C-glycosides. These
compounds are easily oxidizézhding to the formation afianthronesTheseoxidized forms

usually have a milder effect. Some compounds of this group can cause stomach irritation.
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From the pharmacological point of view, anthraquinone glycosigemert and enter the colon
unchanged. There they are degraded by intestinal bacteria and free anthrones are produced,
which are considered the active principles. These metabdiitestly act on the intestinal

mucosa and induce anphysiologial bowelmovement with loose stools and frequent griping.

OH 0 OH Anthraquinone Aglycones
Chrysophanol R=H R;=CH3
Aloe- emodin R=H R; =CH,-OH
Rhein R=H R, = COOCH
Emodin R=0H R; = CH4
Physcion R = OCH4 R;=CHj;

Figure 38 Chemical structures of anthraquinone glycosides.

Typical plants containing these substances and used in the Kabul and Parwamataditi
medicineareRheum ribesSenna alexandrinandCassia fistulaThe first mentioned species

is native to the mountainous regions of Kabul and Parwan provinces but the two others are
imported drugs mostly from India and Pakistan. The phytochemistmgddrground parts of
theRheums well known; they contain approximately 2&nthranoidsmostly consisting of
anthraquinone glycosides @0%), anthrone glycosides ((B%%), and free anthraquinones
(about 26). Also,tannins (about %), flavonoids, peans, and minerals are present. However,

in Afghanistan people commonly use the flowering stalk and leaf petiolesvagetable as

well as for dishesIn contrast,the underground parts are only administered by traditional
healers.Senna leaves and pods aell asCassia fistulaare weltknown imported drugs in
Afghanistan andhave beemised all around the country since ancient times. The former species
is an official drug and monographed in mplsarmacopoeiadt contains 3.%.5% anthranoids,
principally sennosides A and Bs leaves are used in the form of teas, but extracts are widely
used in the combination of different laxative produ@sssia fistulamesocarp contains
anthracene derivatives%d including sennosides and fistulinic acid. It hasveative effect.
Besides antimicrobial also antiviral effects of its fruit preparations are repottezliterature.

In Indian medicine, it is used for flatulence, constipation, fever, anorexia, gout, jaundice,
itching, and skin conditionsbut, except br constipation theseuses are not proven. In
Afghanistan traditional and folk medicine, it is commonly usegaediatrics However,
official agenciessuch as PDRcontraindicated it for children under 12 years of age, pregnant
and nursing women as welk for a patient with ileum, acuiteflammatory diseases of the
intestine, and appendicitis (PDR, 2007).
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4.1.8 Flavonoids
Flavonoids are polyphenol compounds comprised e€G€6 structures forming ahenylt
benzeo-pyrane (chromane) nucleus consisting of two benzene rings linked through a

heterocyclic pyraaring (Figure 3).

Plants containing flavonoids as well as pummpoundshas been reported to haamtr
inflammatory, diuretic,spasmolytic, hypotensive, ariteumatic, diaphoretic, antipyretic,
antidiabetic,vasoprotective hemostatemtihaemorrhoidantioxidant, antibacterial, antifungal,
anthelminthic, cytotoxicity antirociceptive, estrogenicity, afertility, anti-adipogenicity,
cardiotonic, hypotonic, cholagogug hepatoprotection, anrhtistamine, anxiolytic,
hypoglycemic, anttumor (against colon, breast and bone cancassyyell ascholeretic and
estrogenic etivities (Badal & Delgoda, 2017; Rubio, et al., 199=)reflavonoidcompound,

for instance, kaempferol showgrotective effects against endothelial damage and its
mechanism may be associated with an improvemeritrin axide production and a decrease
in asymmetric dimethylarginlevels (Xiao, et al., 2009)The most important plants with
flavonoids in this study ar€rataegussongarica Vitis viniferg Ziziphus jujubaEquisetum

arven®, andUrtica dioica

It has been reportethat Crataegus songaricaontairs flavonoids (1.860): O-glycosides,
including hyperoside (0.28), rutin (0.1P6), 6-C- and 8C-glycosyl compounds, including
vitexin (0.02%), vicenin1, andorientin. Also, the plantontains oligomeric proanthocyanidins
(2.4%), biogenic amines, including tyramine, and triterpenes (0.6%): including oleanolic acid,
ursolic acid, and crataegolic acid. Hawth{ont not this species$ approved by Commission

E for the treatment of a dexase in cardiac output (Stage I). It is used for senile heart, chronic
cor pulmonale, and mild forms of arrhythm{@DR, 2007) The hydro extract of raisin (fruits

of Vitis vinifera), which is traditionally used for the tre@nt of cardiovascular disorders and
anemia, and as a general tonic, has been reported to have flavonéidg, (hcluding
kaempferol3-O-glucosides, and quercetBiO-glucosides. Its antiatherosclerotic, antitumor,
hepatoprotective, ischemia preventi@and vascular protective effects are reported in the
literature. In clinical trials, seed extracts were evaluated for the treatment of venous
insufficiency. The results of the study displayed an improvement in the symptoms of venous
insufficiency such as mburnal cramps, paresthesias, and the sensation of warmth, cyanosis,
and edemaAlso, the effect of procyanidolic oligomers isolated from grape seed extract
demonstrated protective effects on postoperative edema when compared with a placebo in a
doubleblind study (PDR, 2007).
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Figure 39 Structural diversity of flavonoids.

The fruit ofZiziphus jujubas traditionally used as a sedative, antianxiety, and for restlessness,
and is reported to havlavonoids including quercitrin, rutin, kaempferol, and the isoflavone
puerarin.Moreover it contains several minerals, vitamins, and triterpendidsseeds also
contain phenyl glycosides and alkaloifisiuisetum arvendaas traditionallymainlybeen sed

for the treatment of urinary tract disorders such as kidney and bladder stones, nephritis, cystitis,
urinary incontinence, gonorrhea, and prostatitisuinstudy arealt has been reported to have
flavonoids (0.51%) including apigenin, genkwanin, kaferol, luteolin, and quercetin in
glycosidic forms. Further on, the plant contains caffeic acid ester (b)csilicic acid (5 to

7.7™), and pyridine alkaloids. Literature reveals that horsetail has mild diuretic and
spasmolytic effects$zlavonoids ad silicic acid contribute to the astringent effect. It is approved

by Commission E for the treatment of infections of the urinary tract, kidney, and bladder stones

as well as wounds and bur(RDR, 2007) Urtica dioica aerial f@arts have traditionally been
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used for the treatment of urinary disorders like gonorrhea, kidney & bladder stones, dysuria,
diuretic, prostatic hyperplasia, arthritis, rheumatism, hypertension, hemorrhoid, flatulence, and
diarrhea. It has been reported tavld flavonoids (0-2.8%) including rutin, isoquercitrin,
astragalin, and kaempfer8lO-rutinoside. Further on, the plant contains silicic acid¥d),
histamine, serotonin, acetylcholine, formic acid, leukotriens (LTB4, LTC4, and LTD4),
volatile oil, andminerals including potassium (04} and nitrates (up to%). Literature reveals

that plantpressed juice has a diuretic effect. Also, a l@ressthetiand analgesic effect has
been observed in animal tedts.addition anttinflammatory, antirheumatiand antiarthritic

effects have been report@eDR, 2007)

4.2 Traditional applications in comparison to rational phytotherapy

The application of medicinal plants against diseases signifies a key success in the history of
human beigs. Archeologists demonstrated that human has used medicinal plants for at least
60, 000years. These applications are powerfully developext tme by trial and error and
results from these experiences established medicinal systems. Tragitigtahedcine are
complex multicomponent mixtures and their usage is based on empirical experiences.
Traditional phytomedicine gnerally has not been evaluated in controlled clinical trials or
rigorous biomedical studiegn contrast, rational phytotherapy is@encebased application

of medicinal plants oherbd remedieshatstarted in the 19th century with the detectaond
separatiorof chemical bioactivenarkers, thus it distinguishésfrom traditional approaches,
which rely on an empirical appreciation ahedicinal plants and which often linked to
traditional knowledgeNow, rational phytotherapyequiresthat the particulamedicinal plant

must be correctly applied according to their sciepased knowledge, ithe properdosage,

and after consideratiorf the riskbenefit profile(Furst & Zindorf, 2015)

The purpose of thishapteris to evaluate our informantshowledge regarding thelaimed
medicinal propertiesf medicinal plantsised in the study areéth that of scientit reports to
carry ait a pharmacological validation for the claimed reported ufes. a better
understanding, we have briefly compared the traditional application of th&Sogry
frequently usednedicinal plant$n our study area witthescientific mtionalefor phytotherapy
usage in Tabledl Medicinalplant species are ordered based onrtbeease in frequencyhe
data regardintherational uses ahese medicingblantsaremostly summarizefly an official

agency (PDR, 2007) as well as a regartlicinal planhandbookKeusgen, et al., 2020)
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Table 14 Traditional use ofop 87 very frequently usechedicinal plants obur study are&ersus rational use

and antispasmodic.

constipation(1), peptic ulce(1), antirheumatic,

urinary disorders (4), and anatiflammatory agent (2).

Agropyronrepens The antimicrobial effectisapproved for | Against kidney and bladder stones (5), Kidney pain
infections of the urinary tract and kidney (5), nephritis (1), gallstone (1), gonorrhea (1),
and bladder stones. prostatits (1), kidney problems (1hepatitis (1),

antidiabetc (1), and antihypertensive (1).

Ziziphus jujuba Anticancer, antinflammatory,antifungal, | Antiatheroscleroti€1), antihypertensive (2), 11
antiobesity, immunostimulatingntiulcer, | cardiotonic(1), hypolipidemic (3), blood purifier (2),
antibacterial, antioxidangastrointestinal | antidiabetic (2), sedative (4), amnxiety(1),
protective hepat@rotective hypotensive, | restlessnesd ), bronchitis (4), dental caf&), and for
cardiotoni¢ antispasmodic, anfertility, digestive disorder§l).
neuroprotectiveandantinephritic

Solanum nigrum The local anesthetic effegthypnotic Stomachache (3), constipatit), antidiarrhoea(l), 11
effects andantiulcereffects have been | gastritis(1), antipyretic (3), antirheumat{d), urticaria
reported The effect is attributed to the | (1), sore throafl), nephritis(1), and woundealing
inhibition of pepsin andydrochloric acid | (1).
secretion.

Curcuma zedoaria Antihepatotoxic, antitumo@ntioxidative, | Stomachache (3),dtulencg1), constipatior(1), 11
hypolipidemic, antimicrobial, antifertility,| appetizel(1), hemorrhoid(1), antirheumatig¢l),
antrinflammatory, insect repellent, and | heatstroke (2), sore throdt), amenorrhea (2), foot,
inhibits prostaglandin formation. Used f( and hand paigl).
dyspeptic complaints, and loss of appet

Convolvulus arvensis Hypotensive, antinflammatory, styptic, | Antihypertensse (6), hypolipidemic (2), for 12
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antidiabetic, antioxidant, anti
inflammatory, antiulcerogenic, and
anticancer activities have been reporteg
the literature.

(1), vertigo (2),andtyphoid(1). Diuretic (1),antr
icteric (1),antimalaral (1), antrinflammatory (1),
taeniacid (1)antidiabetic (1), general tonic (Xnr
heatstrok€1), memory enhanceme(t), nervous
problems(1), liver disease€l), toothachgl), sure
throat(1), and kidney problems (2).

Polygonum bucharicum Only traditional use: wounds, allergic | Analgesic(1), antihypertensive (3), antidiarrhoeal (3 12
rashes, skin infections, inflammation, | peptic ulcer (2)antiemetic(1), digestive(1), gingivitis
diarrhea, bleeding piles, and hemorrhoiq (1), and stomatitis (3).
bleeding(Egamberdieva, et al., 2013)

Portulaca oleracea Neuroprotective, antimicrobial, For @nstipation (3), anemia (2), anorexig, margin 12

pathogenic bactex (Amgad, et al., 2012)

desire enhanceme(it).

Malus domestica Pectinis a swelling agent. Apple pectins| Herpessimplex (2), cardiotonic (4), ardirthritic (2), 12
have a mild binding effect. Unproven | antirheumatic (3), antigout (2), asttbesity(2), blood
uses: antidyspeptic, diarrhea, and purifier (2) lung diseases (diuretic(1), kidney
digestive complaints, especially in disorders (2)antidyspeptiql), antiatherosclerotic (3)
children. anemia (2), general tonic (2) andiaimintic (1).
Mangifera indica Antibacterial activity against various Antidiarrhoeal (9), antidysenteric (2), and male sex( 13

(5), kidney pain (4), nephritis (6), gonorrhea (2), bo

fracture(1), and wound headg (1).

Terminalia chebula Astringent, antibacterial, Gastrointestinal disorders (1. 3)luttony(1), headache| 13
antiatherosclerotic, and cardiotonic. (1), amenorrheél), dental tonid1), keeping hair
black (3), liverdiseas€1), blood purifier (3), eye toni
(1), and brain toni¢l).
Astragalus benzudensis | No bibliographyis available for this plant.| Digestive disoders (3), headach#), kidney stones 13
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toxic for animalsFor skin diseases; it
exhibitedantinflammatory and analgesi

properties.

furuncle(2), dermal rashefl), body abscesd),
heatstrokd1), bruiseq1), backach€l), and general
tonic (1).

Cassia fistula The anthracene derivatives have a laxa] Stomachache (4), constipation (8), flatulence (2), 13
effect. Preparations from the fruit have | antihypertensivél), antidiabetid1), antricteric (1),
demonstrated antiicrobial and antiviral | aphthous stomatitis (2), and abdominal pain (2).
effects in vitro.

Marrubium anisalon Antinociceptive, antispasmodic Anti-inflammatory (6), woundhealing(3), for 13
antioxidant,anticancerantihypertensive, | stomatitis (2), gingivitig1), bladder stones (1),
gastroprotective, antimicrobial, anti dermatitis(1), andheadache(1). Emmenagogugl),
inflammatory, and antihepatotoxic. andantiemetic ).

Crataegus songarica Used for senile heart, chronic cor Heart diseases (4), antihypertensive &jestve 13
pulmonale, and mild forms of disorders (6)hypolipidemic (4) nervous tonig¢1),
bradycardial arrhythmias. leishmaniasi¢l), antipyretic(1), antidiabetiq1), antk

icteric (1), and soreghroat ().

Prunus persica Anti-oxidant, antimicrobia(Belhadj, et | Aphthous ulcer in livestock, infectious wounds 13
al., 2016) Persicaside laloid inhibited | healingin livestock(1), disinfectan{1), anthelmintic
nitric oxide (NO) and prostgandin E2 (1), hemorrhoid1), anttarthritic (1), and backache
(PGE2) production via suppression of | (1).
inducible nitric oxide synthase (iNOS)
and cyclooxygenasg expression in rat
osteoblast sarcoma cells in a
concentratiordependent manner whereg
it spares the COA activity (Rho,et al.,

2007)
Trichodesma incanum Internaluseis not recommendedt is dso | Wound healing6), antrinflammatory(1), acne (2), 14
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diarrhea. Coughs and gastrointestinal
catarrh and aacompress for injuries,
inflammation of the joints, injuries of the
nipples, and gashed or deeply cut fingel

(1), anticatarrha(1), gastroenteriti¢l), antidiarrhoeal
(2), heatstroke (2)sore toth (1), wound healing (1),
hoarsenes§l), antipyretic(1), aphrodisiagl), burn

Stachys parviflora Cytotoxic, antibacterial, antifungal Stomachache (2), constipati¢l), hemorrhoid1), 14| 2,
sedative, muscle relaxant, and antioxidg infertility (1), childbirth bleeding (2), menstrual pain *
properties have been repor{&hakeri, et | (1), contusion (3), dermal disord€l), hypolipidemic
al., 2019) (1), antihypertensive (3), antidiabetic (2), and

antirheumaticl).

Olea europaea Hypotensive, antiarrhythmic, and Antihypertensive (9), hypolipidemic (2), antidiabetid 14
spasmolytic. (3), antirheumatic (4), body lotion (3), rachitis),

diuretic(1), liver disorderq1), bile stones (2), and
sore throafl).

Citrullus colocynthis Bitter apple irritates the intestinal mucoy Anthelmintic(1), constipation (6), antimicrobial (6), | 16
membrae, increasing liquid production. | antramoebiq1), antidiabéc (5), diuretic (3), anti

hair loss(1), for dermal(1), and biledisorders 1).

Ficus carica Unproven Uses: Fig preparations aredug Flatulencg1l), memory enhancement (3tigue(1), 16
as a laxative. In Chinese Medicine used appetizer (3), hyperacidil), constipation (3),
for dysentery and enteritis. autoerotisn(1), sexual toni€1), dyspnedl), pertussis

(3), common cold1l), antitussive (4), pneumonia (3),
antihypertensive (2), and antiatheroscler(tic

Syzygium aromaticum Antiseptic, antibacterial, antifungal, Hypolipidemic (2), antidiabetic (2), toothache (5), 16
antiviral, spasmolytic, and local stomatitis(1), antituberculoti€l1), antirheunatic (2),
anesthetic. Proven as a dental analgesi{ antiseptiq1), nerve tonic (3), antanxiety(1),
for inflammation of the mouth,ral neuralgia(l), digestive disorders (10), amenorrtign
pharynx. and contraception (2).

Cydonia oblonga Unproven uses: digestive disorders and Antitussive (5), bronchitis (9pneumonia (6)fatigue | 16
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(1), antipyretic(1), antticteric (1), intestinal disorders
(1), depressiorfl), hemorrhoid1), and dysurigl).

Allium cepa Antimicrobial, hypolipidemic, hypotonic,| Antihypertensivgl), hypolipidemic (2), blood purifief 17
antithrombocyte aggregatioantiallergic | (1), gastrointestinal disorders (3), intoxicatidr),
andantiasthmatic,. Prowkfor loss of antimicrobial (7), sexual problen($), dysuria (2),
appetite, arteriosclerosis, dyspeptic antrinflammatory(1), bladder & kidney problemd)),
complaints, antipyretecand colds, and toothachél).
cough/bronchitis, antihypertensivand
inflammation of the mouth and pharynx.

Pleurotus eryngii Antimicrobial, antiviral,antilipidemic, Antidiarrhoeal (5), constipation (3), anthelmintic (7)] 17

antrinflammatory, antitumorantioxidant,
hypotensive, hypocholesterolemanti-
aging hyperglycemic, hepatoproteet,
andimmunomodulatoryPatel, et al.,
2012b)

stomachache (2), flatulen¢g), and general tonigl).

Trigonella foenurgraecum | It has an atidiabetic,emollient, lipid- Gynecologicaproblems (10), aphrodisiac (3), 18
lowering,andhydrogogic effect. Proven | lactogeniq1), antidiabetic (5), digestive disorders (3
uses: loss of appetite and inflammation | appetizer (5), aninflammatory (4), antihypeensive
the skin. (1), hypocholesterolemigl), antiobesity(1), asthma

(1), antitussivg1), and foot pair{1).
Perovska atriplicifolia The EO possesses antimicrobial, Body aches (6), amenorrhea (3), wotne@ling (1) 18

cytotoxic, and antiviral properties.

antimicrobial(1), antipyretic (3), anticteric (1), foot
pain (3), digestive disorders (5), antispasmodic (2),
comnon cold (6), and aninflammatory (2).
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Heracleum afghanicum

Green parts are strongly phetaxic.
Sedative and antiviral effectsyebeen
reported.

Antihypertensive (4)Antiemetic(2), antiemetic (2),
flatulence(l), stomachachél), antidiarrhoal (1),
sore throat (2), typhoid (2), hepatitis jaundjty
heatstrokd1), analgesi¢l), antipyretic(1), asthma
(1), and muscle spas(t).

19

cardiovascular, neuroprotective,

urinary tract stonefl), aphrodisiac (2), gonorrhea (2

Vitis vinifera Antiatherosclerotic, antitumor, Kidney problems (4), heatstroke (3), antipyréiy; 19
antioxidant, ischemia prevention, sore throafl), cardiovascular disorders (3), anemia
hepatoprotective effects, hair growth. | (1), stomachachél), antidiarrhoea(l), flatulence(1),

and tonic(1).

Carum carvi Spasmolytic, antimicrobiagpproved for | Flatulence (2), antidiarrhoeél), digestive (2), 20

dyspeptic complaints. appetizer (2), constipatidd), gastric ulce(1),
antiemetig1), common cold1), and antimicrobial
(2).

Cannabis sativa Psychotropic action, antiemetic action, | Relaxing (4), insomnia (4), seizuf®), nervous 20
anticonvulsive, analgesic, bronchodilatg diseases (2), antatigue (1), antidepressairgt),
reduce intraocular pressure, antimicrobil sedativg1), analgesic (6), migrain@), respiratory
tumorinhibiting, circulation; appetizer. | disorderq1), antihypertensive (2), hypolipidem(t),

Used in painful disords such as ulcers ¢ amenorrhedl), Par ki n s(b)ratiemeteti s
cancer; asthma, chronic bronchitis; (2), antigout(1), antirheumatic (3), pertusgs),
neuralgia, migraine; urinary tract antituberculotiq1), and antispasmodic (2).
disorders; antanxiety, reurasthenia, or

hysteria.

Papaver somniferum Narcotic analgesic, antitussive, Analgesic (12), antitussive (7), hygtic (7), sedative | 20
spasmolytic, and vasodilator. (4), antidiarrhoeal (3), antiemeif(t), bronchitis (2),

pneumonigl), and to reduce libido (2).
Tribulus terrestris Improving sexual function, antidiuretic, | Kidney disorders (12), bladder inflammati¢i), 20
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antitumor, antioxidant, antibiotic,
hepatoprotective, antnflammatory, ant
carious, and anthelmintic.

hemorrhage (2), stomachaq{ig, gastric ulcef1), and
constipation(1).

Ziziphora clinopodioides | Antibiotic, hypotensive, and anti Antihypertensive (5), hypolipidemic J4digestive 21
inflammatory, effects have been reporte disorders (14), foot pain (2), common cold (3),
antipyretic(1), backache (2), amenorrhgs,
menstruainfection (2), antimicrobia{l), antiseptic
(1), respiratory tracts infectious (3), and antiviigl.
Cinnamomum zylanium Anti-microbial and antparasitic activity, | Tonic (3), stimulan{l), sexual tonic (3), heart 21

hypoglycemic, antioxidant, hypotensive,
hypocholesterolemic, arsecretagogue,
and antiulcer effects, amthociceptive anc
antrinflammatory activitywound

healing and hepatoprotective effects
(Ranasinghe, et al., 2013)

disorders (4)hypolipidemic(6), antidiabetic (2), pain
(2), antidyspeptic (2), antidiarrhoeal (4), heart failur
(2), flatulence (3)antrhemorrhagiq1), wound
healing(4), anttarthritic (2), antiarthritic (2), acne
(3), and antirheumati).

Verbascum thagus Mullein alleviates irritation and has an | Anti-inflammatory (5), antidiarrhoeal (3), flatulence| 21
expectorant effect due to its mucin and | (2), abdominal paiiil), hemorrhoid1), respirabry
saponin content. Approved by disorders (3), antidiabet(d), infertility (3), antt
Commission E for cough and bronchitis| icteric (2), antiseptic, acne (2), adatithritic (1), and

for bone fracture (2).
Equisetunmarvense It has a mild diuretic and spasmolytic | Kidney disorders (7), néyitis (1), cystitis(1), urinary | 22

effect in animal test$zlavonoids and
silicic acidcontribute to the astringent
effect. Approved for Infections of the
urinary tract, kidneyand bladder stones,

wounds, and burns.

incontinencg1), gonorrhedq1l), prostatitis(1),
digestive(1), constipatior(1), stomatitis(1);
whitening, flourishing, and mount deodoriZ&j,
backache (5), and bronchitis (2).
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Ocimum basilicum

In vitro, expeiments showed an
antimicrobial effect.

Antidepressantl), nervous tonic (6), sedative (5),
hypnotic(2), headache (3), migraine (3), vertido,
neurological diseases (3), gastrointestinal diseases
(13), antidiarrhoeg(1), antispasmodic (4), pertussis
(1), sore throat (2), gripp@.), antipyretic(1),
amenorrhea (3), general torfio, diuretic(1), and
lactogenic (2).

22

Rheum ribes

Approved against constipation.

Against constipation (2), hypolipidemic (4),
antihypertensive (4), antidiabetic (3), i@metic(1),
bronchitis(1), common coldl), vitamin deficiency
(1), anemia (2), abdominal pafh), heatstrokg1),
bruises (2), and foofd).

22

Crocus sativus

Small doses of Saffron stimulate the
secretion of gastric juices. Large doses
stimulate he smooth muscle of the uteru

Sedative (4), antidepressdf), nervous disorders (3)
insomnia (3) memory improvement (2), vertigo (2),
epilepsy(1), aphrodsiac (7), heart disorders (3),
antispasmodic (3), appetizgr), anticance(l), eye
disorderq1), common cold1), digestive disorders
(9), antidiabeti€1), and uterine bleedin@.).

24

Brassica rapasubsp rapa

Taproots are widely used as a traditione
medicine against the common cold, as ¢
antitussive, and asdigestive.
Antioxidant and aticancer activities have
been reported.

Bronchitis (2), antitussive (6), common cold (14),
pneumonig4), aphrodisiac (2), antidiabetic (4),
flatulence(1), constipatior(1), antidysenteri¢l), and
antidiarrhoea(l).

25

Salvia rhytidea

Antimicrobid and antifungal (antyeast),
cytotoxic and antimalarial, and

gastrointestinal properties have been

Headache (2), backache (2), pneumonia (6),
antitussive (3), bronchitis (3), stomachache (8),

digestive (3, peptic & duodenal ulcef),

25
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reported, also antipyretic and analgesic
effects.

antirheumatiql), antrinflammatory (2), bactericide
(1), antidiabet (1), and antihypertensivg.).

Rumex crispus Anti-inflammatory, purgative, antioxidan Constipation (3), Antidiarrhoeal (3), emolligs), 25
antitumor, antibacterial, antiplasmodial,| stomachic (2), antihypertensiyg), hypolipidemic (2),
and antidiabetieffects(Vasas, et al., antrinflammatory(1), hepatitis(1), bile disorders (2),
2015) toothachg1), dermal rashe@), woundhealing (1)
antipyretic (2), pneumoni@), and dyspneél).
Coriandrum sativum Coriander EO stimulates the secretion ¢ Digestive disorders (23), antispasmodic (3), 26

gastric juices and is carminative and
spasmolytic; its antibacterial and
antifungal effects are reported. Used fo
dyspeptic complaints and loss of appetit

constipation(1), otitis( 1), eye pain (2), common cold
(1), pneumonidl), hypolipidemic(1), aphrodisiaq3),
headaché€l), migraine(1), and antihaemorrhagid).

Cuminum cyminum

Antimicrobial, estrogenic, galactogen,
antispasmodic, carminative, aphrodisiag
diuretic, stimulant, and analgesic.

Digestive disorders (35), antimicrobial (6), common
cold (1), pneumonia (2), hypolipidemic (2), and
lactogenic (3).

26

Centaurea pulchella Antioxidant activity, as well as for the | Antidiabetic (12), blood purifier (2), antihypertensiv{¢ 26
treatment of peptic ulcer, malaria, (2), headache (2), sothroat (3), dermal rashes (2),
common cold, stomach upset, abdomini anthelmintic (3), digestive disorders (3), antipyretic
pain, and herpes infections arouhe antimalarial(1), heatstrokél), hepatitis(1), common
lips, were reported in the literature cold (1), and kdney problems (2).

(Khammar & Qeddi, 2012)
Ferulasp. The identity of this plant is not fully Stomachache (10), flatulence (7), antidiarrh@ggl 27

known. Hence, it is not clear whether it
has been scientifically studied or not.

antispasmodi€l), get rid ofiJinno (1), the i El eyeo
(2), kidney problems (2), antidiabetic (3),
antihypertensivél), menstrual paigl), and anti
infertility (2).
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Nigella sativa

Antibiotics (antiseptic, antifungal),
insecticidal, antinflammatory, analgesjc
antispasmodic, and digestiaetivities
have been reported, also applied to trigt
blood circulation and blood sugar level,
and as a diuretic, to provoke bilious
secretion and menstruation.

Flatulence (4), stomachache (6), laxative (2), Gl
infectious(1), lactogenic (4), aninflammatory (4),
antidiabetic (7), hypolipidemic (4), antitussive (3),
anthelmintic (2), kidney disorders (7), ahtir loss
(1), and nervous disorders (2).

27

vermifuge. The pectin content is probab
responsible for the severe constipating
effect. The EO has a mild bactericidal
effect, especially on graipositive
bacteria. The drug has a positiveeetfon
visual acuity and scotopic (twilight)
vision, as well as being a mild diuretic.

aphrodisiac (3), infertility1), antiemetic(1),
antidiarrhoeal (2), intestinglain (1), flatulence (2),
stomachic(1), hemorrhoid1), hyperacidity(1),
jaundice(1), colon cance(l), bone fractures (4), toni
(1), and antiobesity(1).

Curcuma longa Anti-inflammatory, antHIV, Stomachiq1), digestive disorders (6), flatulence (6)] 27
antibacterial, antioxidant, anti appetizer (2), liver disorde(4), bone fracture (4),
nematocidal. Thesectwities are bruise (3), analgesic (7), blood purifids), antipyretic
attributed to curcumin (Araujo & Leon, | (1), and antimicrobia(l).

2001).
Daucus carota Anthelmintic, antimicrobial, and mild Eye tonic (9), nyctalopia (7), rejuvenation of skin (4 30

Nepeta juncea

Antimicrobial activities.

Stomach disorders (8), antispasmadi; hemorhoid
(1), headache (2), sedati(1), insomnia (2), nervous
problems (2), analgesic (12), backache #8ji
arthritic (7),amenorrhea (4), menstruation (2t
inflammatory (4)abortion(1), for infertility (6),
gonorrheg1), common coldq1), and antibacterigfL).

30
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Rosa danascena

Anti-inflammatory, bactericidal,
antipyretic, antispasmodic, hypnotic,
analgesic, laxative, anticonvulsant,
antidiabetic, and antioxidant.

Stomachache (7), stomach problems (11), constips
(4), antidiarrhoeal (2), flatence (3), antihyperteive
(1), antitussive (4), bronchitis (3), dyspnea (8},
acne(1), hepatitis(1), headache (2), amenorrh@a,
and anthair loss(2).

30

Plantago lanceolata

Liquid extract and juice have a proven
bactericidal effect. Also, acceleration of
blood cldting has been demonstrated ar
a possible epithelization effect has beer
mentioned.

Sore throat (15), pharyngit{4), antitussivel),
antidiarrhoeal (4), digestive disorders (4),
stomachache (2), stomatitis, flatuler{tg common
cold (1), influenza (2, antipyretic (3), and heatstroke

(4).

31

Nepeta glutinosa

Cytotoxic, antiinflammatory, antioxidant|
antibacterial, antifungal, insecticidaind
insectrepellent effects of Nepeta spp.
have been reported.

Backache (6), bone fragie (16), contusion3j),
analgesic (14), antirthritic (4), nephritis,
antirheumatic (3), diaphoretic, antihypertensive (2),
hypolipidemic(1), anidiabetic (2), and antbesity
(1)

33

antiarthritic, wound healing

hypolipidemic (5), antihypertensive (3ntadiabetic

Zea mays Stimulate ardiac muscleshypertensive, | Kidney stones (8), kidney pain (7), nephritis (8), 34
diuretic, andsedates the digestiveact. kidney disorders (5), diures¢l), and UTE(2).
Used for disorders of the urinary tract.

Allium sativum Antimicrobial, hypolipidemic, Antihypertensive (23), hypolipidemic (4), 35
antioxidative, and fibrinolytic. The antiatherosclerotic (2), heart problem (2)tiseptic
antibacterial, atimycotic and (3), antibaterial (2), appetizer (3), digestive disorde
hypolipidemic effects have been well (6), anttinflammatory(1), common cold1), hair tonic
documented and approved to use for | (3), respiratory disorders (4), afat bedwetting of
arteriosclerosis, antihypertensive, and | child (2).
hypercholesterolemia.

Elaeagnus angustifolia Antimicrobial, insecticidal, antioxidant, | Digestive disorders (13), antidiarrhoeal (13), 36
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hypolipidemic, antinociceptive,
antitumor, antinflammatory, ant
mutagenic, and gastroprotective activitig
have been reported.

(3), blodd purifier (1), dermal disorders (2), anti
obesity (2), kidney disorders (5), common clj
brain tonic(1), and aphrodisiafl).

Plantago psyllium Laxative and antidiarrhoeal; regulate Stomachache (10), peptic ulcer (4), digestive disor( 36
intestinal peristalsis through the swellin¢ (10), antidiarrhoeal (2), hemorrha(tl), antitussive
effect. Approvedy Commission E for | (5), expectoranfl), heatstroke (6), antipyretic (4), an
diarrhea and constipation. hypocholesteroleroi(1).
Fumariaofficinalis Antispasmodic effect on the bile ducts @ Dermal dsorders (19), acne (13), sore throat (2), 37
the gastrointestinal, amphicholeretic. | digestive disorders (10), appetizer (4), liver disorde
Approved for liver and gallbladder (2), hepatitis (4), anvicteric (3), hemorrhoid (2),
complaints, spastic discomfort in the ar¢ amenorrhel), hypolipidemic (2), and blood purifier,
of the gallbladder and bile ducts, as wel| (4).
as the gastrointestinal tract.
Zingiber officinde Ginger roots argositively inotropic, Flatulence (16), abdominal pain (7), appetizer (7), | 37
antithrombotic, antioxidant, antimigraing stomachache (2), antreetic (2), constipation (2)
and antilipidemic effects, and promote tl digestive, hemorrhoid, sore throat (4), common col
secretion of saliva, gastric juices, and bi (2), bone pain (2), myalgia, antihypertensive (2),
headache (2), backache (4), aartiritic (7), foot pain
(3), antirheumatic (6), amenorrhea (2), aphrodisiac
and dermitis (1).
Chamomillarecutita Gastrointestinal effectantineoplastic Antipyretic (2), antiseptic (2)igestive disorders (38] 38

antrinflammatory, antioxidan@anxidytic.
Used for cough/bronchitis, fevers, and
colds, inflammation of the skin, mouth,
and pharynx; infectiouground healing

and buns.

antidyspeptic (2), aninflammatory (8), eczema (2),
menstrual disorders (7), antiseptlg, and antihair
loss (4).
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Punica granatum Anthelmintic and amoeboid. Effective | Antidiarrhoeal (26), anthelmintic (7), antidiabetic (2] 39
against diverse tapeworms, ringworms, | hypolipidemic (4), anemia (3), hemorrhdi),
and nematode The tannins in the drug | stomachache (2)iver tonic(1), appetize(1), and
make it useful as an astringent for sore | peptic ulcer(1).
throats, diarrhea, and dysentery.

Mentha piperita Spasmolytic, antiviral, antimicrobial, Digestive disorders (37), antispasmodic (4), appetiz 40
diuretic, cholagogue, carminative, and | (2), headache, antihypertensive (2), antiatherosclel
mild sedative. Used against liver and | (1), toothache (3), common cold (4), antitussive (2)
gallbladder and dyspeptic complaints. | headach€l), antiseptiq1), woundhealing(1), andas
Also, used for convulsive complaints of | aspice (2).
the gastrointestindract as well as
gallbladder and bile ducts.

Salix alba Antipyretic, antiphlogistic, analgesic, ani Antipyretic (15), analgesic (4), headache (5), migrai 40
astringent. Used for rheumatism and pal (2), antirheumati¢l), eye pain (2), typhoid (5),
Salicin is useful in diseases accompani¢ antimalarial (5), heatstroke (13), common cdly
by fever, rheumatic ailments, headache| pneumonig1), and antidiarrhoeal (3).
and pain caused by inflammation.

Levisticum officinale Diuretic, sedative, antimicrobial and Antihypertensive (25), hypolipidemic (5), digestive | 42
cholinergic properties. Approved uses | disorders (17), hemorrhoid (2),tpasmodiq1),
Infections of the urinary tract, kidney an( antidiabetic (2)heatstroke (2), antipyret{d),
bladder stonegndinflammation of the | dyspned1), anticatarrha(l), and nervous diseases
lower urinary. (2).

Hymenocratesessilifolius | Antibacterial activitiegZaidi & Crow, Digestive disorders (16), body aches (9), backache 43

2005)

muscle contraction (3), hepatifit), sore throat (3),
toothachg1), typhoid(1), antimalarial1), common

cold (4), amenorrhea (2), heatstrqié
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antihypertensivél), hypolipidemic (2), gonorrhe@),
otitis (1), for the beating of scorpiql).

Borago officinalis Unproven uses: coughs and throat Kidney stoneg9), nephritis (3), kidney probles(13), | 44
illnesses; antinflammatory agent for bladder stonél), pain (7), heart disorders (6), nerve
kidney and bladder disorders, as an disorders (5), relaxing (6), pneumonia @yspnea
astringent and to treat rheumatism. Bloqd (2), antirheumati€l), herpes simplefl), rubella(1),
purifier; for chest and peritoneal absces$l), muscle pair{l), diaphoretiq1), blood
inflammation, rheumatism of the joints; | purifier (2), and flatulence (2).
analgesi, sedative, cardiotonic, sudorifiq
performance enhancer; for phlebitis anc
menopausal complaints.

Peganum harmala Cardiovascular, neurologic, antimicrobig Antiseptic (5), analgesic (10), the evil eye (7), 44

insecticidal, antineoplastic,
antiproliferative, gastrointestinal, and
antidiabetic effects have been reported.

flatulence (7), constipation (6), stomachache (2),
antimicrobial (9), toothache (3), aftiflammatory(3),
acne(1), uterus pairfl), hypnotic(1), and
menorrhagigl).

Juglans regia Walnut has astringent, fungistatic, and | Fruit septéor kidney diseases (1&)ladder stonefl), | 47
astringent effects. Approved against cystitis ), and eishmaniasis (2); seeds
Inflammation of the skin and excessive | hypolipidemic (16), blood purifiefl), antidiabetic (9),
perspiration. antihypertensive (2); common cold (3), brain tonic
leaves as a hair ton{t), anthelmintiq(1), and dental
whitening (7).
Malva neglecta The plant hasonsiderable antioxidant | Anti-inflammatory (7), woundhealing(2), antitussive | 47

and wounehealer properties (Saleem, e
al., 2020).

(14), bronchitis (4), sore throat (17), common cold
heatstroke (7), digestiv@&), antipyretic (7), peptic
ulcer (1), constipation (7), antidiarrhoe3),

hemorrhoid(1), nephritis(1), cystitis(1), dermal
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disorders (8), demulcefil), conjunctivitis(1),
diuretic(1), amenorrhegl) and abdominal pain (5).

Ephedra gerardiana Sympathomimetic for the central neng | Antihypertensive (14), dyspnea (5), pneumonia (5), 49
system. Positively inotropic and positive antitussive (2), wountealing(4), stomatitis 3),
chronotropic, bacteriostatic, and antispasmodi€l), digestive disorders (18), and
antitussive. Approvedse: mydriatic (2).
cough/bronchitis.

Artemisia sieberi The aqueous extract and EO show Digestive disorders (37), wourmaling (1) 52
antimicrobial activity in laboratory tests.| antidiabetic (3), and antihypertensive (3).

Urtica dioica The diureic, local anesthetic, and Gonorrhea (19), kidney & bladder disorders (13), 52
analgesic effects have been observed. | dysuria(5), diuretic (2)antidiabetiq3), prostatic
antrinflammatory effect ands hyperplasia (3)antihypertensive (2),émorrhoid (4),
effectivenessin benign prostatic flatulence (2), atidiarrhoeal (2), antarthritic (3), and
hyperplasia wrealso reported. antirheumatic (3).

Trachyspermum copticum | Relaxant effect on tracheal smooth Digestive disorders (50), pneumonia (5), anthelmin| 58
muscles, inhibitory effect on histamine | (2), backache (2), infertilityl), andas aspice(1).

(H1) receptors, stimulatory effect @eta
2-adrenoceptorgndantitussive and
bronchodilatory effects.
Prunuscerasus Anti-inflammatory andanalgesic, uric Kidney disorders (40), urinary tract diseases (7), 58

acid lowering, triggering of blood
circulation, blood sugar level, and
metabolic functions are reported.

diuretics (1), anemig1), heatstrokél), hepatitis(3),
liver disorders (4), blod purifier (4), and
hypolipidemic (4).

Alhagi pseudalhagi

Antiulcerogenic, antidiarrhoealjuretic,
antimicrobial, antioxidant, and cytotoxic
effects were reported.

Kidney problems (18), bladder problems (5), digest
disorders (30), appetizes) antticteric (2),
antidiabetic (4), typhoid (6), hepatitis (2), antimalari

61

164




(3), sunstroke (3), antihypertensive (3), hemorrhoid
and blood purifier (2).

Anethum graveolens Antispasmodic effect on the smooth Antihypertensive (34), antidiabetic (2), digestive 63
muscles of the gastrointestinal traabd a | disorders (13), spice (2), and lactogenic (3).
bacteriostatic effect. Approvddr
dyspeptic complaints.

Artemisia alba Anthelmintic, antispasmodia@ntifungal, | Anthelmintic (14) and digestive disorders (28). 63

antimicrobial antidiabeticantimalarial,
antioxidant, and antihypertensive effects
(Moufid & Eddouks, 2012)

Mentha longifolia Carminative and stimulant. Digestivedisorders (55), appetizer (3) dsdive (2), 68
memory enhanceme(i), nervous problemgl),
antitussive (2), sore throat (2), dyspiigp antipyretic
(2), kidney disorders (3), rheumatic pains @pice
(4), antihypertensive (6), hypolipidemic (3)eatstroke
(2), antidiabetic (3), andior weight gain(1).
Artemisia absinthium Cholagogue, digestive, appetizeqund | Antidiabetic(23), hypolipidemic (8)flatulence (7), 70
healing antipyretic, and antimalarial. stomachache (9), appetizer (2), anthelmintic (8), ar
Used for Iss of appetite, dyspeptic analgesic (14).
complaints andfor liver, and gallbladder
complaints.
Glycyrrhiza glabra Anti-inflammatory, antiplatelet, antiulcer Gagrointestinal disorders (83), antitussive (18), 83

antiviral, antifungakndmineralocorticoid
effects, Used for cough, bronchitis, and
gastritis.

bronchitis (10), pneumonia (6), expectorant (2),-ant
inflammatory (2), nephriti¢l), diuretic (2), and ami
icteric (3).
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Descurainia sophia

Against intestinal and hepatic disorders|
for skincare, agast throat diseases.
Moderate toxicity to humans because of
cardenolides and mustard oil. Antibiotic]
cardiotonic, diuretic, antioxidant,
antitumor, and anticancer activities have
been reported.

Antidiarrhoeal (21), for congiation (21),
stomachache (18jlatulence (3), antiemetic (5),
appetizer (4), stomachic (2), heatstroke (14),
antipyretic (20), hepatitis (6), antteric (4), against
typhoid (4), pneumonia (6), antitussive (6), and-ant
obesity (2).

86

Berberis intgerrima

Antidiabetic, lipidlowering, antipyretic,
antioxidant, hepatoprotective,
antimicrobial, antinflammatory, and
anticancer activitie€Srivastava, et al.,
2015)

Bone fracture (29), bruise (14), liver problems (5),
hepaditis (7), woundhealing(4), antihypertensive (9),
hypolipidemic (13), antobesity(1), appetizer (9),

choleretic (3), peptic ulcer (3), constipation (2), and
heatstroke (3).

90

and fenchone) have been reported in th
respiratory trat. Aqueous extracts raisec

the mucociliary activity of the ciliary

respiratory disorders (2), expectoréh), antitussive
(4), bronclitis (2), pneumonia (2), lasgenic(1),

antipyretic (4), common cold (3), diuretic (4),

Plantago major Anti-ulcer, immunemodulatory, Against constipation (19), stomachache (20), 94
antibiotic, antiviral, antioxidative, and | antidiarrhoeal (4), pneumonia (18), bronchitis (9), s
diuretic effet¢s have been described. throat (8), expectorant (4), antitussive (28pund

healing(8), dermal rashes (8), baby feeding (5)
influenza (3), heatstrokd), hypolipidemiq1), and
antihypertensivél).

Althaea officinalis Anti-inflammatory,anticomplenentary Respiratory disorders (5), broncki{il4), gingivitis 95
agent, immune stimulanand (1), antiussive (34), sore throat (12), common cold
hypoglycemic. Approved for cough and | (18), pneumonia (21), stomachache (4), and
bronchitis. constipation (8).

Foeniculum vulgare Antispasmodicandsecretolytic (anethole Antispasmodic (3), digestive disorders (95), 99

166




epithelium. It is approved for cough,
bronchitis, and dyspeptic complaints.

amenorrhea (3), antibesity (2), anemia (3), eye
disorders (3), and tonid).

Achillea wilhelmsii

Wound heahg, antispasmodisedative
bactericidaland antioxidant activities
were reprted. It is used against stomacl
and intestinal disorders, skin problems,
and pains.

Digestive disorders (85), anthelmintic (2ytiemetic
(2) kidney problems (6), and menstrual pdih

112

Cichorium intybus

An antioxidative, choleretic, negatively
chronotropic, and negatively inopiz,
cholagoguehypocholesterolemic, and
antidyspeptic. It is approved for loss of
appetite and dyspeptic complaints.

Hepatitis (30), anticteric (24), liver disorders (10),
appetizr (17),typhoid (33),antipyretic (38),
antimalarial (15), heatstroke (16), headache (17),
antihypertensive (8), blood purifier (8), antidiabetic
(9), hypolipidemic (11), stomach disorders (15), an
analgesic (6).
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Most of thesevery frequently usd medicinal plats in the Kabul and Parwan provinces are
native to the regigrbutsome were imported from other countries mostly Pakistan, India, and
Iran because Indian Medicine and Unani Tibb have a strong influence on the philostiyghy of
traditional melicine of Afdhanistan. They influenced the plants used in the treatment of
different affections in our country since ancient tme

4.3 Significance of reported applications

The traditional applications of plants for curing diseases are an important faadéterimining

the usefulness of plant species by local people. Some plants are indeed more useful in certain
usal categories than others. Local peoptenmonlyuseselectedplant species for particular
purposes. This is based on empirical knowledge accumulated byl ggrexeations over years

of practice Theapplication of plantseportedoy local communities is often linked to purpese
specific characteristics of plants, such as efficacy to cure symptaesumingor illuminating
causative features related to patacuhealth conditions, etc. The major constituents and
biological activity of the most commonly used plants in our study area as reported in the
literature are summarized in Tabl#2 and #. These are discussed in more detail in the

following section.

4.3.1 Neuroprotective effects

The Ziziphus jujubafruit, which is used aa sedativeas well ador the treatment of anxiety
andrestlessnssin our study eeg has been shown to have acdincer, antinflammatory, anti
obesity, immunstmulating, antioxidant, hegigprotective and gastrointestinalprotective
activities as well asantifungal antbacterial, antulcer, sedative, arngeptic, antifertility
(contraceptioh hypotensiveantinephritic, and cardiotonic properties Recently,nootropic
(memory enhancersindneuroprotectivg@ropertiesof thefruit havealsobeen reporte@PDR,
2007)

Cannabis sativas used in nervous diseases as an analgesicfatigtie, antidepressant,
relaxing, insomnia, and so on in traditional mediani&Kabul and Parwan provinces. Also
psychotropic action, anticonvulsive, analgesic, antiemetic, appetite stimulant, bronchial
dilation, intraocular pressutewering of eyes, antimicrobial, and turrohibiting effects have

been reported. It is approved fpainful disorders of the alimentary canal such as ulcers or
cancer; neuralgia, migraine; mental disorders such as anxiety, neurasthenia, or hysteria,
respiratory disorders such as asthma, chronic bronchitis, and urinary tract disorders (PDR,
2007).
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Amygalus communig¢seeds)s used as a brain tonemdaphrodisiac, for relaxing and nervous
disorders It has been reported ta@ontain fatty oil (4357%), mucilages (34%),
arabinogalactansand proteic substances (28%). In addition, the abovenentioned
substancebitter almond,contains amygdalin (0-8.5%), a cyanogenic poisonous glycoside.
Therefore PDR considered it a poison and stated ttmatonsumption of 10 bitter kernels may
be fatal for a child and 60 for an ad(ifDR, 2007)

4.3.2 Cardiovascular effects

The aushed fruits ofAnethum graveolerare internally applied as teas and powdegainst
hypertension and other CVDs in our study area. This species has been reported to have an
antispasmodic effect on the smooth nes®f the gstrointestinal tractyacteriostatic, anti
inflammatory, analgesic, gastric mucosal protective, antisecretory effect, and hypolipidemic
activities.Moreover its herb is used in modern phytotherapy for the prevention and treatment
of disorderf the gagbintestinal tract, kidney, and urinary tract, sleep disorders, and spasms
(Keusgen, et al., 2020; PDR, 2007)

Comminuted herbs and roots dfevisticum officinaleare traditionally used against
hypertensiorand hyperlidemia. Also, diuretic, sedative, antimicrobial, antispasmodic, and
cholinergic activities have been reportetheTraditional use of the comminuted herb for
digestive disorders is possibly based on the aromatic odor produced by phthalileaasowe

the biter flavor, which rises saliva and digestive secretions. The drug is approved by
Commission E for the treatment of $-Nd kidney and bladder stones (PDR, 2007).

Allium sativumand onions, commonly used against hypertension and hypentiggidare rich
in allicin. Modern studie®ave demonstrated that allicin hawlesterolowering activity and
inhibits platelet aggregation (Keusgen, et al., 2020)um sativumis one of the besttudied
sources with hypolipidemic and antiatherosclergiroperties, andt iis one of the most
commonly used herbs in the management of hyperlipidemia, as well as othe(Badas &
Delgoda, 2017)

In the form of teaConvolvulus arvensigesh herb is used for internal use agalypertension
and typerlipidemia in our study area. It has been reported to contain tropane derivatives
alkaloids and the pyrrolidine alkaloid cuscohygrifarthermore cardiovascularactive
glycosides are present, and antihypertensive, antispasmotiimfeEmmatory, and stypti

activities were demonstrated in animal experimékde&isgen, et al., 2020)
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Ephedra gerardianacontains 2aminophenylpropantype alkaloidslike ephedring which

sti mul ad é&r é&mwe hgdtergia reakptdds. It stifates the CNS anchisesblood
pressure by vasoconstriction and increasing cardiac output. The herb is bacteriostatic,
positively inotropic, and positively chronotropic (PDR, 2007).

Camellia sinensiss very common all aroundehcountry in the form of tea. It has been shown
that its consumption decreases total TC, LDL, and blood pressure so that it improves
cardiovascular dysfunction. These activities have been documented in several clinical trials as

well as in numerous animatudiesBadal & Delgoda, 2017)

Olea europaedeaves and FO have been reported to have hypotensive, antiarrhythmic, and
spasmolytic effects on the smooth muscle of the intestine. These effects have been attributed
to the terpaes and phenols of drywlys.Furthermorecardioprotective effects have also been
reportedKeusgen, et al., 2020; PDR, 2007)

Berberis integerrimas used against hypertension, hyperlipidemia, and obesity in Kabul and
Parwan regions. Its maaikaloid, berberinghasbeenshownto havea lipid-lowering effect in

a placebecontrolled study, where berberine was administered to patients for 3 months. In this
study, thereduction of total plasma cholesterol (TC) by&3riglyceride (TG) by 3%, and

LDL by 25% was found. Plasma cholesterol levels are directly influenced by the level of LDL
receptor expression in hepatocytes. Therefore, hepatic LDL receptors are an important
therapeutic target to control lipid levels gom@vent atherosclerosis. Berberine has been shown

to rise hepatic LDL receptor mRNA and protein expres@adal & Delgoda, 2017)

Ziziphora clinopodioideshas a wide range of traditional applications in our study area,
especial for hypertension and hyperlipidemi#i. has been reported to contain EO with
pulegone piperitenone, cineole, neomenthohentho] carvacral and menthone as main
constituents. The plant exhibited antibiotic, antihypertensive, andinflathmatory effets in

modern studie@Keusgen, et al., 2020)

Rheum ribegoung stems and leaf stalks are used as a vegetable in Afghanistan since ancient
times. It is believed to be useful for CVD and therefore traditionally used against
hypealipidemia, hypertension, and anemiaomr study area, and has been reported to contain
anthraquinones (chrysophanol, parietin, and emodin), and flavonoids (quercetin derivatives
and fisetin)in addition tooxalic acid. It has been reported that its rumutk extracts exhibited
antimicrobial, antifugal as well as radical scavenger activity, in higher doses a laxative effect

because of the content of anthraquinones. WHO approved tiidahortterm treatment of
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occasional constipation. dwever, it is use to treat hypotension, increase peripheral
vasodilation, and inhibit blood coagulation in different folkloric medicifiésusgen, et al.,
2020; WHO, 1992009)

Crataegus songaricavhich has traditionally been usedaatst heart diseases, hypertension,
and hyperlipié@mia in the form of an infusion, has been reported to contain the active principles
of procyanidins and flavonoids. They haveasodilatoreffect and increase coronary blood
flow resulting in an improvememf myocardial blood flow. Its cardiotonic effastsaid to be
caused by the increased membrane permeability for calcium as well as the inhibition of
phosphodiesterase with an increasatracellular cycleAMP concentrations. The use of the
drug for cangestive heart failure, hypertension, atherossieraand hyperlipidemia will be

documented and approved by Commission E for a decrease in cardiac output (PDR, 2007).

The cholesterelowering and antlipid oxidation effects othe Malus domesticdruit have

been reported in modern pharmacological experiments. Literature reveals that the plant
decrease3C, LDL, and TG and incread8DL level when tested in animals. istreffect is
attributed to antioxidant activity and may be due to the inhibition of pprdxidation (Patel,

et al., 2012).

Rubusspecies have a high antioxidant capaoithich may be useful for the treatment of
hyperlipidemia. Szajdek & Borowsk@008) reported thaRubus fruticosusias scavenging
activity against DPPH, 2,-dzinobis (3ethylbenzothiazoling-sulfonic acid) (ABTS) and OH
radicals, andther reactive forms of oxygen.itthibits the oxidation of LDL liposomes and

prevens the formation of NO radicals.

Thefresh and dry fruibf Vitis vinifera is traditionally used in the treatment of cardiovascular
disorders and anemia in our study area. It has been reported to contain flavonoids including
kaempferol3-O-glucosides, querceti®a-O-glucosides, and proanthocyanidingis seeds
extract exhibits antiatherosclerotic, antitumor, antioxidant, hepattgmtive, and ischemia

prevention effects in animal experiments as well as in clinical trials (PDR, 2007).

4.3.3 Respiratory protective effects

The most important species for the treatment of respiratorysgisda our study areare
Plantago majorand P. lanceolata(Plantaginaceae)Cydonia oblonga(Rosaceae)Malva
neglectaandAlthea officinalisfMalvaceae)Brassica rapasubsprapa (Brassicaceaegalvia

rhytidea (Lamiaceae),Glycyrrhiza glabra and Sophoa alopecuroidesvar. tomentosa
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(Fabaceae)Ficus carica (Moraceae),Papaver somniferun{Papaveraceagyand Datura
stramonium(Solanaceae)Among thesgPlantagospp.,Cydonia oblonggdRosaceae)Valva
neglecta,and Althea officinalis(Malvaceae) are rictn mucilage. Mucilaginous plants cover

the mucosa and therefore are useful for the treatment of upper respiratory affections such as

cough and sore throat.

Due tosaponin and flavonoid conter@lycyrrhiza glabrarootsare validated for their anti
inflammatory and expectorant effects. Besides, the antibacterial effects of the plant have been
well documented. It has been reported that licoricidin, a strong flavonoid compound in the root,
inhibits isoPAF (plateleactivating factor) acetyltransferase resgtin antiinflammatory
activity. Also, glycyrrhizin has anthflammatory activity due to inhibitory effects on
thrombininduced platelet aggregation. The drug could be effective for many infectious
diseases. It is a typical element of cold and flu reesednd is used for the treatment of
bronchitis. Overdosage (above 50 g/day) for a long time will cause hypokalemia, edema,
hypertension, and cardiac disordeFaerefore usage inot recommended for longer than 6
weeks (PDR, 2007).

TheFicus carica(Moraceag fruit contains furanocoumarins including pasoralen, bergaptene,
citric acid, malic acid, sugars (ca. 50%), pectin, mucilages, and vé&and C. Preparations

of the figs are used as a laxative. In China, figs are used for dysentery and eRtgriiger
somniferundried capsules are useadthe form of infusion againstcough in our study area.

Due to its codeine contenihedrug is useful for the treatment of dry couBlatura stramonium
(Solanacegeis approved for its anticholinergic and asympatholytic effects. It has a
bronchodilatory effect and can be used for bronchitis and asthma. In folk medicine, it is used
to cure asthma, irritant cough, bronchitis, influeraraj catarrh and as an expectorant (PDR,
2007).

Ephedra gerardiandEphedaceae) is commonly used in respiratory affections and has been
reported to contain mainly ephedrine. It stimuldiesdrenergic receptors in the lungkich

results inbronchodilation. In animal experiments, the antitussive effect of ephedrine has been
observed and the drug is approved for the treatment of cough and bronchitis. Also, it has a
bacteriostatic effect (PDR, 2007).

The Salvia rhytidea(Lamiaceae) herb contains EO with a high amount of hydrocarbon and
oxygenated monoterpenes, such as spathylpulgigone, sabinene, and copaene. It is used for

abdominal and dermal disorders as well as for respiratory disorders. Also, antimicrobial,
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antifungal, antimalarial, antipyretic, analgesic, and cytotoxic activities have been reported. The
fleshy root ofBrassica rapasubsp.rapa has traditionally been used in the form of juice or
cooked against the cough and cold in our study area. It has been reported to have mustard oll
glycosides which may cause an antibiotic effect. Also, it contains traces of cardeisyaind

protein, some vitamins and minerals like calcium and manganese, and xanthophylls (lutein).
The fledy taproots are widely used aaditional medicine againshe common cold, as an
antitussive, and asdigestive. It has been reported to havecsidant and anticancer activities
(Keusgen, et al., 2020)

4.3.4 Gastrointestinal effects

In the traditional medicine of Kabul and Parwan provingglycyrrhiza glabraand G.
uralensisFisch. ex DC. are used against digestive digsrdéterature reveals that plants have
antrinflammatory and antulcerative effects. Tleeeffects are attributetb glycyrrhizic acid
content. This saponin suppresses the formation of prostaglandins and can prevent ulceration
inside the stomach and tdeodenum. Furthermore, the degradation of cortisol is slowed down

in the liver andthe kidney. Unwanted side effects are subsequent stimulation of the
mineralocorticoid receptors as well as a decrease in blood levels of renin, potassium, and
aldosterone,dading to increased blood pressure. Therefore, the inta&dyoyrrhizaroots

shouldexceed.5 g per day (about 100 mg of glycyrrhizic adideusgen, et al., 2020)

The laxative effect of the rhubarRIiteumspp) rhizome is smoth because it also contains
tannins leading to a very bitter tastethe underground parts of this plaiiihe usage of
anthraquinon&ontaining plant materials for longer than 2 weeks is not recommended
(Keusgen, et al., 2020he laxative effect is due to the hydrogogic and antiabsorptive
properties of the anthranoids. This effect causes an increase in the volume of the intestinal
contents resulting in pressure and stimulation of intestinal peristalsis (PDR, 2007).

Members 6 Malvaceae aglthaeaspp.,Malvaspp.; Linaceae (likeinum usitatissimuiand
Plantaginaceae (e.&lantago spp.), as well aPescurainia sophigBrassicaceae) are used
against gastrointestinal disorders as well as respiratory affeetioieentan a ligh amount of
mucilage. Theriternal use of mucilaginousudys soaked in wat&ovess the nucosa and can

be used againsiry cough as well as against irritations of the intestine mucosa like gastritis,
enteritis, or colon irritabilitfKeusgen, et al., 2020Jhe drug relieves local irritation, inhibits
mucociliary activity, stimulates phagocytosis, and acts as anAnflatnmatory, immune

stimulant, andhypoglycaemicagent. The efficacy of mucilaginous preparations has been
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demastrated when using it as a gargle for inflammation of the mucous membrane of the mouth
and throat (PDR, 2007).

Plants species likéichorium intybusCentauregulchella andTaraxacum officinalare used
against liver and gallbladder diseases in theittoahl medicine of Kabul and Parwan
provinces. They contain bitter principles, and these substances are improving gastrointestinal
excretion Therefore,the moderate use of bitteasting species improves digestion and
overdosage will result in vomitingkKeusgen, et al., 2020Further on, an antixidative,
choleretic, negatively chronotropic, and negatively inotropic effect has been desasibed
caused by the presence of sesquiterpene lactones, cinnamic acid derivativizs;omaids.

Animal studies have noted a distinetiuction of pulse rate and contractility, a mild lelgpgue

effect, and lowered cholesterol levels in rat livers and plasma. Application for dyspeptic
complaints seems plausible because of the amaroid (glid@) content Moreover,these

plants are approved to treat loss of appetite and dyspeptic complaiRsZ60y).

Artemisia sieberis used against intestinal worms in Kabul and Parwan regioth has been
reported to have an anthelmintic and antipgreffect. These effects are attributed toUts
santonin content. The drug acts as a vermifug@g$oarisand other intestinal parasitic worms,
whose muscles are paralyzeddaytonin. Vérms are then pushed into the large intestine where
they are removedhy employing a laxative. Further on, santonin affects body temperature

correspondingly to dopamine (PDR, 2007).

ThePunica granatunfruit peel which is used for diarrhea and dysentery in the study area, has
been reported to have an astringent effect duartnin contents. The bark of roots and stems,
which contains alkaloids, is anthelmintic and amoeboid. Pelletierin, its principal marker, is
effective against diverse tapeworms, ringworms, and nematodes. The tannins in the drug make

it useful as an astrgent for sore throats, diarrhea, and dysentery (PDR, 2007).

Alhagi pseudalhagis traditionally used against a broad array of diseases in our study area
including antidiarrhoeal, digestive properties, stomachache, flatukgpyetizer, and jaundice.

It has been reported to havantiulcerogeni¢c diaphoretic, antidiarrhoeal, antimicrobial,
antioxidant, diuretic, and cytotoxic propertigeusgen, et al., 2020; Srivastava, et al., 2014)

Carum carvi, Foeniculum vulgay€oriandrum sativumTrachyspermum ampandCuminum

cyminumare used against a broad array of digestive disorders in our study area. They belong
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to the Apiaceae family, and their dried seeds are considered the most common and effective

carminative herbs imodern phytotherapy.

Carum carvicontains EO (27%) with carvone and limonene as main constituents, and its
alcoholic extracts are used as a stomachic for centuries. It has been reported that its EO has a
strong antibiotic effect. Additionally, the artblitic properties of extracts and essential oll
have been reporte&oeniculum vulgareontains 26% EO thatmostly consists of fenchone

and anetholelts seeds are a very effective carminative and act as a mild expectorant.
Additionally, antibiotic, antinflammatory and antioxidant activities have been reported. It is
used in the form of tea in European countries for the treatment of dyspepsia and diarrhea.
Coriandrum sativunis also considered to have carminative action. It contains up%eE33

mainly linalool, U-pinene, cisgeranyl acetate, and geranitilis used against flatulence and
male digestion in modern phytotheragl{eusgen, et al., 2020; Schulz, et al., 2001)
Trachyspermum amngontains EO with thymol; -terpinene, and ecymene as principal
constituents. Also antiulcer, incredsdiver enzymes, incread time and amount of
hyperacidity secretion, hepatoprotective, and antispasmodic effects have been reported
(Boskabady, et al., 2014Fuminum cyminuraontains EO (5 to 4.84) with cumin aldehyde
asamajor constituent. However, the amount and constituents of EO vary due to geographical
regions. The antidiarrhoeal, amilammatory, analgesic, and antimicrobial effects of the drug
have been reported in adern pharmacological studies. Furtherg anticarcinogenic,

antibacterial, and astringent effects were repaéeSnafi, 2016c¢; Keusgen, et al., 2020)

Achilleawilhelmsiiis traditionally applied against a broadesprum of aseases in our study

area including gastrointestinal disordeltswas reported to have antimicrobial, antitumor,
immunemodulating, and vagolytic properties. The medicinal properties of its sister species
millefolium are well studied and thplant is nonographed in someharmacopoeia®f
Germany, the Czech Republic, France, and Switzerland. Literature reveals that the plant has
antimicrobial, antinflammatory, anticancer, and also many othetivities (Keusgen, et al.,

2020; Saeidnia, et al., 2011)

Matricaria chamomillais traditionally applied externally and internally against a broad array
of gastrointestinal disorders in our study area. It is one of the bestewelinized medicinal

plants. Its thenaeutic effects are attributed to three groups of active constituents namely
terpenoid€EO (ca. 0.251%), with bisabolol and chamazulene as marker components both of

which are proven for their aAmflammatory effect in laboratory experiments. For example,
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is known that chamazulene inhibits leukotriene B4 formation and acts as -amflantimatory
agent. The proteolytic activity of pepsin is reducedlisabolol in the gastrointestinal tract.

In addition apigenin blocks intercellular adhesion moleellapregulation and leukocyte
adhesion in response to cytokinesis. This effect is due to a mechanism Jeparfes radical
scavenging or leukocyte formatidAavonoidsconstitute(ca. 2.40) a second substance class
with apigenin showing a particulantispasmodic effectLastly, it contains 8.0% pectinlike
mucilage. These substances are released during infusisamdly act to quiet the irascibility

of gadric mucosa. Based on the abawentionedoroperties, chamomile is used internally in
moden phytotherapy for the treatment of inflammatory gastrointestinal tract associated with
gastrointestinal spasniBDR, 2007; Schulz, et al., 2001)

Mentha piperita traditionally applied for a broad arrajdiseasesn our study area has been
reported to have a spasmolytic effect on the smooth muscle of the gastrointestinal tract. It has
been reported that it is a carminative, clgolgue, antibacterial, insecticidal, and secretolytic
herbal drug. Therefore, it is useat tonvulsive complaints of the gastrointestinal tract as well

as gallbladder and bile ducts. It was approved by Commission E for liver and gallbladder
complaints as ell as for dyspeptic complaints. Also, the carminative, cholagogue,
antibacterial, inseiidal and secretolytic effect of peppermint EO has been well
documented Mentha longifoliacontains EO with main components piperitone-86@o), and
flavonoids including, among others, diosmin, hesperidin, quercitrin, thymonin, and apigenine
7-glucuronice. In addition,carminative and stimulant effects have been reported (PDR, 2007).

Nepeta laevigatgdD. Don) Hand-Mazz, widely applied for different disorders including
gastrointestinal disorders in our study area, has been reported to have EO witheyerrbDac
b-citronellol, U-bisabolol oxide B, ané-caryophyllene as marker components. It is used for
fever and sore throats and as a diaphoretic in the traditional medicine of Asian countries. Its
radical scavenging and antibiotic activities have been reportegodern pharmacological
studies(Keusgen, et al., 2020)

Syzygium aromaticunan imported drug that is used in our study area, has beereckpo
have EO with eugenol as the main componéntaddition it contains flavonoidstannins,
triterpenes, and steroids. The anflammatory, antibacterial, antifungal, antiviral, and
hepatoprotective properties were reported and approved by Commissi@dErtal analgesic

and fortheinflammation of the mouth and pharynx. Literattegeals that the plant is used for
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stomach ulcers and externally for colds and headaches. Also in India, it is used for flatulence,

colic, gastropathy, and anorexia (PDR, 2007).

Rosa damascenatraditionally used for stomach problems, stomachache, cotstipa
diarthea, and flatulence our study areghas been reported that the gavage of boiled petal
extract displayed significant laxative effedtsrats It increasegshe watey feces and the
frequency of defecation in rats but the intraperitoneal ilgeaif the extrat showed signs of
constipation.Thatmeans that rats have no feces forh2g. After injection. Boskabady et al.
explained thathe laxative effects are partly duette osmotic infiltration of fuids into the
intestinal lumen Additionaly, antrinflammatory, antibacterial, antiviral, antioxidant,
antitussive, hypnotid)ypoglycaemicand relaxant properties were repoi@dskabady, et al.,
2011)

Zingiber officinale an imported drug traditionally used inghfanistan for a variety of diseases
including flatulence, stomachache, vomiting, constipation, maldigestion, and loss of appetite,
has been reported to have anflammabry, antiemetic, antimicrobial, antioxidant, and
cholagogias well agnany othergffects Studies showhatit improves the exudation of saliva,
gastric juices, and bileMoreover it raisesthe intestine tone and increases peristalsiss It
thought that the antnflammatory effect of the drug may be due ttee inhibition of
cyclooxygmase and ipoxygenaseleading to decrease leukotriene and prostaglandin
synthesis. The drug is approved by Commission E for motion illness and dyspeptic problems
and as an appetizer (PDEQ07).

Curcuma longaandC. aromatica two furtherimported druggraditionally used in our study

area for a wide range of gastrointestinal symptoms like maldigestion, flatulence, loss of
appetite, liver disorders, constipation, dr@morrhoidshave been reported to contain EO and
curcuminoids as the main active constnts. Also, hepatoprotective, amtflammatory,
antimicrobial, antihyperlipidemic, and antitumor properties were reported. The antimicrobial
effects ofCurcumaare attributed in particular to the presence of sesquiterpene derivatives in
the drug. Curcum has been approved by Commission E for dyspeptic complaints and loss of
appetite and is used for dyspeptic problems especially feelings of fullness after a meal and
abdominal bloating due to gas (PDR, 2007).

Ferula spp. (Buwbu) is an aromatic species beding to the Apiaceae family with a great

reputation among people in Afghanistamfortunately, the exact speciesimes couldnotbe
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determined during these studids.rarely grows in the high mountainous area of Parwan
province(Ghorbandralley) and ischaracterized by thick roots and pure yellow flowers in large
compound umbelike inflorescences and leaves3zinnate; leaf base inflated, ovate, leaf
segments oval to ovate, and hispid. Fruit elliptic and with furrows. The root is a popular remedy
in folkloric medicine of Afghanistan used for stomachache, flatulemsiiarrhea, as well as

an antispasmodic in combination with other herbs such as fennéljawdn in the form of

powder.In addition the roots are used as fumigation against evil eyes.

Pleurotus eryngii,an edible mushroom, was reported by our informdatde usedfor
constipation, stomachache, flatulence, and as anthelmintic. Literature has shown that
mushroors tall and their extracts have been considered a functional food becatissr of
potential for the management of human sicknesses. The mushroom is rich -wvalaigh
proteins, vitamins, and minerals, and contains a very low amount of carbohydrates, and sugars.
A review conducted byPatel, et al(2012b)on the medicinal properties Bleurotusspecies
indicates the mushroom to have antimicrobial, antiviral, -iafflammatory, antiaging,
hepatoprotective,  antioxidant, hypoglycaemic  hypotensive, hypocholesterolemic,
antilipidemic, and antitumaeffects.

Koenigia coriariais used as an antidiarrhoeal, for peptic ulcer, nausea, vomiting, maldigestion,
gingivitis, and stomatitis in our study area. It has been reported to be used against diarrhea,
wounds, inflammation, bleeding piles aneémorrhoid, allergic rashes, and skin infection in
Uzbekistan(Egamberdieva, et al., 2013However, modern scientific phytochemistry and
pharmacological studies are lacking. Therefore, pharmacological studies must be dong to verif

the claimed folkloric applications.

Rumex crispugs used for constipation, emollient, and as a stomachic in our study area. It has
been reported to contain anthraquinone derivatives, especiallyxfylaterl anthraquinones.
Extracts and isolated compnds from thisRumexspecies demonstrated antioxidant, anti
inflammatory, antitumor, and antibacterial effects. Additionally, antiviral, antifungal,
purgative, antiulcerogenic, hepatoprotective, antidiapeintifertility, anthelminthic, and
antiplasmodal effects were reportdaly Vasas, et a(2015)

Nigella sativais used for flatulence, stomachache, laxative, and Gl infection. It has been
reported to have antisepti@ntifungal, antinflammatory, antispasmodic, digtive and many

othereffects(Keusgen, et al., 2020)
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Mangifera indicaseed kernels are used as antidiarrhoeal and antidysenteric in the form of
powder in our study area. It has been reported to coataigh amount oproteins (8.5%) and

gallic acid. Traditionally it is used as an astringent, refrigerant, anthelmintic, constipating,
hemostatichealing of woundsand uterine tonic. Térefore, it is widely used as an effective
remedy for intestinal worms, chronic diarrheaysehtery, hemorrhages hemoptysis
hemorrhoids vomiting, and ulcers. The antidiarrheal, antimicrobial, and hepatoprotective
activities of the extracts ofs seeds have been repori@hrvez, 2016; Amgad, at., 2012;
Kabuki, et al., 2000)

TheElaeagnus angustifolifruit is traditionally used in digestive disorders such as dysentery,
diarrhea, vomiting, ah flatulence in our study are®&eportedly it contains flavonoids,
terpenoids, and cardiac glyddss. The antinociceptive and amtflammatory effects of fruit
extracts and components were evaluated in animal experiments. The fruit is used against
gastrointestinal disorders, diarrhea, different pains, and probieths heat and blood
circulation. Additionally, antimicrobial, insecticidal, antioxidant, antiarthrii@und healing
lipid-lowering, antimutagenic, antitumor, and gastroprotective properties havedpeeted
(Ahmadiani, et al., 2000; Keusgen, et 2020)

Citrullus colocynthis which is used for constipation and intestinal worms in our study area,
was also reported to be used for medicinal purposes in other Asian as well as African traditional
medicineslt is used fomaldigestion, dysentery, gasenteritis, colic pain, toothache, wounds,

and diabetes. Literature reveals that the plant contains cucurbitacins, alkaloids, glycosides,
flavonoids, and phenolic acids. The antimicrobial,-axftammatory, anticancer, antialant,

and hypolipidemic aotities have been evaluated in nevd pharmacological experiments
(Hussain, et al., 2014)

Solanum nigrumwhich is used in different gastrointestinal affections such as stomachache,
constipation, dirrhea, gastritis, and tdwche, has been reported to contain a high amount of
glycoalkaloids such as solanine, solanidineaddition tosteroidal alkaloids like solasodine,
steroidal saponins known as nigrumins, and different organic acids. Literature reaetis t

plant hashepatoprotective, antumor, cytostatic, arftonvulsant, artulcerogenic, and anti
inflammatory effects. In animal tests, a local anesthetic effect, sleep prolongation, and
significant inhibitory effect on the occurrence of acetylsgilicacid-inducedstomach ulcers

have been reported. The effect is ascribed to the inhibition of pepsin and hydrochloric acid
exudation(Atanu, et al., 2011; PDR, 2007)
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Terminalia chebulaan imported drug, is traditionally used in atmdy area for constipation,
abdominal pain, gluttony, and flatulence. It has been reported to have a high hydrolyzable
tannin content consisting of chebulic acid angi@loyl glucose. Antibacterial, cholesterol
lowering, and cardiotonicactivities have been reported in modern pharmacological
experiments. It has a great reputation in India and is recommended for many diseases. A
multiple combination preparatipmhichis known as Trifalaconsiss of equal parts of fruits

of T. chebulaandT. bellirica (Gaertn.)Roxb. andPhyllanthus emblicd.. (Phyllanthaceae)
(Emblica officinalig, is very popular as purgatiyPDR, 2007; Qadry, 2009)

Cassia fistula another imported drug traditionally used in our staBa for avide array of
symptoms of gastrointestinal disordeparticularly for stomachache, and constipatian
infants, has been reported to have a laxative effect due to the presence of anthracene
derivatives. Furthermore, the antimicrobial and arglveffectsof a fruit preparation were
reported using in vitro studies. In India, it is used for flatulence, constipation, fever, anorexia,
gout, jaundice, itching, and dermal disorders. Howeasarept forconstipation, the efficacy of

theseapplications has not ba proven (PDR, 2007).

Senna alexandringCassia sennjais also an imported drug in Afghanistan. It is traditionally
appliedin our study areagainstconstipation and gastrointestinal problems. It has been
reported taontainanthracene derivatives witbrsnosides ahemain components. Its laxative
effect is well documented in laboratory and clinical trials. It is well understood that the drug
inhibits the absorption of water and electrolyte from the cdéaaling tatheincreasediolume

and pressure dhe intestinal matter. This excites colon motility and helps the evacuation of
the bowel (PDR, 2007).

4.3.5 Urinary and gynecologicaleffects

Theaerial parts obrtica dioicaare used against urinary affections such as gonorrhea, kidney
and bladder disorderdjuretic, and prostatic hyperplasia in our study area. They have been
reported to have antnflammatory, analgesic, and diuretic actions. In animal experiments,
local anesthetiand analgesic effects have been observed. It has been reported that the main
components of pressed juice of the plant are scopolesitpsterol, and caffeoyl malic acid
which has a diuretic action. The leaf extract inhibited the cyclooxygeteasad reactions

which may account for the astiffammatory effects of this planthg root has been known to

rise urine volumendurinary flow, and reduce residual urine. It has been reported that the

aqueous extract of the root is very effective in the treatment of benign prostatic hyperplasia
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(BPH). The extract inhibited the bindind sex hormonéinding globulin (SHBG) to its
receptor on human prostatic membranes in a-dglaéed manner. An antirheumatic and anti
arthritic effect has also been reported (PDR, 2007).

Astragalus bezudensisot and leaves have traditionally been usgairest urinary disorders,

such as kidney stones, nephritis, and gonorrhea in our study area. It has been reported that
Astragalusspecies have artral, antioxidant, cardiotonj@astrointestinalhepatoprotetive,
fibrinolytic, memory improvement, andnmunestimulating effects. The herb has been used

for respiratory infections, immune depression, cancer, heart failure, viral infections, liver
disease, and kidney diseas@mdalso as a diuretic in different traditional medicines (PDR,
2007).

Trigonella fenumgraecumhas beentraditionally used forgynecologicalproblems, as an
aphrodisiac and lactogenic. It has been reported that the seed extract is Ayadvada
medicine as a cardiotonic, diuretic, amflammatory, and lactatiocpromoting agent. Itmain
saponin is known as diosgenimhich is a precursor of estrogen and might help in managing

menopause (Qadry, 2009).

It has been reported that the main active principtelkiglansegia fruit septaare tannins and
juglone The astringent effect igtaibuted to tanninsyhile the fungistatic activitys caused by

juglone content and essential oil (PDR, 2007).

Nepeta junce@fusion and powdering have traditionally been usegyoecologicaproblems
such as amenorrhea, menstruation, infertility,ratw, and gonorrhea. This plant has been
reported to contain EO with monoterpesesh as B-Cineole,b-Pinene, Terpined-ol, and

U Terpineol,which possesantimicrobial activitiefSharifi-Rad, et al., 2020)

Elymus repenslecoction has traditionally been used to remove kidney standdyladder
stones as well dsr thetreatment of furtheuarinary problemsReportedlyit has been used as

an antiinflammatory agent for diseases of the urinary tract and for the prevention of kidney
stones, as well as for cystitis, kidney stones, gout, rheumatic pain, and chronic @klerdis

Its antimicrolml effect has been demonstrated in modern studies, and the drug is approved by
Commission E for urinary tract infections as well as for kidney and bladder stones (PDR,
2007).

Zea maystigmata have traditionally been used in thetfof infusion to expettones from the

kidney as well as for pain, urinary tract inflammation, and infections. It has been reported to
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have excellent antioxidant, antibacterial, antiammatory, and diuretic activitigslasanudin,
et al., 2012; Keusgen, et al., 2020)

Prunus cerasufruit petioles, traditionally used against kidney disorders, have been reported
to exhibit antrinflammatory and analgesic effectoreover it reduces the level of uric acid
andtriggers blood circulation, bloodugar level, and metabolic functiofiseusgen, et al.,
2020)

Vitis vinifera has been reported to be beneficial for treating symptoms of premenstrual
syndrome. Also, in Indian medicine, it is used onorrhea, dysuria, scabjeskin diseases,
headachehemorrhoidsand vomiting (PDR, 2007).

Borago officinalishas been reported to heed as an antinflammatory agent for kidney and
bladder disorders, as an astringent, and to treat rheum&@i3Ry 207)

Convolvulus arvensigot extracts were tested in rats using furosemide as a standard diuretic
drug. The water and ethanolic extracts of the root increased urine output indepiesrelent
manner. Also, the extracts significantly affected electrayiretion. The ethanolic extract of

the plant showed antibacterial activity agalBstphylococcus aureLStreptococcus pyogenes

Escherichia coliandKlebsiella pneumonia@l-Snafi, 2016a)

Tribulus terrestridruits and herls are traditionally ued in decoction form for the treatment of
urinarydisorders such as kidney stones, cyst#tigjgonorrhea, and aan aphrodisiaclt has
been reported to be used in modern phytotherapy for kidney disohleaddition it was
reported that itmprovessexual functiorand that it featureantrinflammatory, antibiotic, and
antioxidant with many other properties were repo(teelisgen, et al., 2020)

4.3.6 Muscle-skeletal and dermaleffects

The antiinflammatory effect ofMatricaria chamomillais well documented. Its newolatile
compund chamazulene showas antiinflammatory effect via inhibition of leukotriene B4
formation. Apigenin effectively blocks intercellular adhesion moledulgpregulation and
leukocyte adhesion in response to cytokines. This activitgised by mechanisminrelated

to free radical scavenging or leukocyte formation. The herb demonstrated antibacterial and
drying effectsupon weeping wound areas, whignomoteshealing. Also, chaomile oil
demonstrated antimicrobial activity against some skin pathogens s&tapdsylococcuand
Candidaspecies. In clinical trials, the efficacy of chamomile cream was compared to steroidal

and nonsteroidal dermatologic creams for the treatmenteozematous disease. The
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chamomile cream was slightly less effectthan 0.2%% hydrocortisone and superior to 5%
bufexarnac and 0.75% fluocortin butyl ester. In modern phytotherapy, the drug is used for the
inflammations of dermal and mucosal membgangingivitis, wounds and burns, and

anogenital inflammation (PDR, 2007).

Colchicum autumnaldas beertraditionally used as an antigout, for pain, arthritis, and
rheumatismlt hasbeen reported to inhibit mitosis and block the immigration and the autolysis
of phagocytes in inflammatory procedurésus leading to an anthflammatoryeffect (PDR,
2007).

Aqueous and methanol extractsBarberis spsuch aB. lyciumRoyle were studied in animal
experiments for wound headj activity. Both extracts improved ¢harea of epithelialization

and also exhibited an increase in breaking strength. In the hydro dxdated group
moderate collagen deposition, macrophages and fibroblasts were found, while an important
increase in collagen deposition with smaller mpbemes and fibroblasts was observed in the
methanolic extraetreated groupkurthermorea remarkable rise ithe dry weight andn the

hydroxyproline content of granulation tissue was obsefied, et al., 2007)

Trichodesna incanunis used as wound healingandantrinflammatory, as well as for dermal
disorders in oustudy area. It has been reported that its leaves are used to treat dermal disorders,
particularly for wound healing in different folkloric medicines. Intdrusage is harmful and
forbidden. Its antinflammatory and analgesic activities have been redad supports
traditional uses for skin diseases in our study area. The plant is also toxic for livestock if fodder

is contaminated with partd it (Keusgen, et al., 2020)

Anti-allergic inflammatory activity, antdwcterial, and antioxidant effects Bfunus persica
have been reported. The fruit has a high nutritive vadakingit important for human beings
(Kant, et al., 2018)

It has been reported thaguisetum arvenseontains fl@onoids such as apigenin, caffeic acid
esters, silicic acid, and pyridine alkaloids. It is used for brittle fingernailsheridss of hair,

for rheumatic diseases, @ip poorly healing wounds and ulcers, swelling, and fractures as well
as for frostbite in dferent folkloric medicines. In modern phytotherapy, it is externally used
as supportive treatment for poorly healing wounds and was approved by Commission E for
wounds and burns (PDR, 2007).
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The folkloric utilization ofFumariaofficinalis herb for demal disorders, rheumatism, arthritis,
and infectionhavebeen reportedvioreover it is used for chronic, itching eczema resulting
from liver disease (PDR, 2007). inodern pharmacological experimerfts parviflora Lam.
demonstrated aninflammatory, antieczema, antinociceptive, and antibacterial activities. An
alcohdic extract of the plant reduc#iseeczema area and severity index score when compared
to vehicletreated andintreated groupd-umaria parvifloraseems to be an effective agent for

the treatment of dermatit{&umar, et al., 2017)

Marrubium anisodonused as an antinflammatory, for wound healing as well as for the
treatment of dermatitis, has been reported to contain essential oil, flavonoids, the alkaloid
stadwydrine, resins, mucilage, diterpenoids (vulgarol and marrubiin), tannins, phenols,
coumarins, and saponinsloreover antinociceptive, and antimicrobial adtigs have been

reported (Keusgen, et al., 2020).

Nepeta junceds used as an amsic against backache and muscular disorders and has been
reported to contain higbontentof phenolic, flavonoid, anthocyanin, and tannmtioxidant,
cytotoxic, antifungh and antibacterial activities of éhplant extractvere reportedSharifi

Rad, et al., 2020)

Nepeta laevigatds used against general body aches, backache, muscle contraction, and
toothache. It has been reportegasses EO (0.8%6) with germacrene Dh-citronellol, andl-
bisabolol oxide B as the nm@jcomponents. Flavonoids and other phenolic compounds are to
be expectedin addition antinociceptive, antimicrobialnd antinflammatory effects of

Nepetaspecies have been repor{&alehi, et al., 2018)

The extracted EO from the aerial partsSafvia yangiiB.T.Drew Perovskia atriplicifolia)is
rich inb-thujone and B-cineole. The oil extracted from cultivated plants was found to contain
mainly camphor. The EO has anicrobial activity(Erdemgil, et al., 2007nd thereforemay

be considered a potential source of antiofil medicine for dermal wounds.

Salvia rhytideahas been reported to contain EO with spathulenol, pulegone, sabamene,
copaene as marker components. Antimicrobial, antifungal, antipyretic, and analgesic effects

have been reportd&eusgen, et al., 2020)

Cinnamomum verupan imported drug in the traditional medicine of Afghanistan, has been
shown to have antimicrobial, antiparasitic, antioxidant, and free radical scavenging properties,

suggesting beneficial traditional us#fshe drug in our study aréRanasinghe, et al., 2013)
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Malva neglectais used as annéi-inflammatory, for swelling, moist wounds, and dermal
disorders. It has been reported to have alkaloids, tannins, saponins, hyararyici acids,
flavonoids, flavonols, proanthocyanidins, anthocyanins, and organic acids. Antibacteral, anti
inflammatol, antioxidant, and antilcerogenic effects of the plant have been reported, which

supports the traditional uses of the plant in our study(@le8nafi, 2019)

Olea europaeail is externallyapplied over fractured limbas well as against joint pain and
rheumatism in our study area. It has been reported to have a remarkaidaanthatory
effect dueto oleocanthal, which has an amazingly similar profile to ibuprd¥areover the
analgesic and antinociceptive effedfthe oil were reported in modern pharmacological
animal modelgHashmi, et al., 2015)

Plantago major leaves contain phenylethanoids such as verbascoside, cistanoside F,
lavandulifolioside, plantamajoside, and isoactegsith addition, the iridoid glycosides
aucubin, catalpol, asperuloside, mucilage, and tannins, while seeds contain mainly mucilage.
Aucubin hasantimicrobial effects and is therefore used against dermal infections. An anti
inflammatory effect of the drugialso reported (Keusgen, et al., 2020). Mucilage neutralizes

irritation and therefore can be used assaothing agent, especiallyrfdermal disorders.

Malus domesticdruit extracts have shown astiflammatory and antimicrobial properties.
The waterand alcohol extracts of the plantned outo be effective against grapositive and
gramnegative bacteria lik®. subtilis S. aures, E. coli, andP. aeruginosaPatel, et al.,
2012a)

Salixspp. has been reporteditave antipyretic, analgesic, and anflammatory effects. The
efficacy of the drug isnainly attributed to the content of saliciSalicin glycosides convert to
salicin, the precursor of salicylic acidiherethe antipyretic, antiphlogistic, and analgesi
effects are well known. Commission E approved the drug for the treatment of rheumatism and
pain. The drug is ud in diseases accompanied by fever, rheumatic ailments, headaches, and

pain caused by inflammation (PDR, 2007).

Verbascum thapsusyhich isused asan antrinflammatory, against acne, arthritis, and bone
fracture in our study area, has been reportedve Antiinflammatory, antioxidant, anticancer,
antimicrobial, antiviral, and wound healing properties. The wehsaling effect of the plant

was tested in a rabbit tail with a topical application of herbal extract. It increased the formation
of the epidermis andhe deposition of connective tissue suggestingpad healing effect on

regeneratiorfRiaza, et al., 2(3).
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Solanum nigrumused against intestinal and skin disorders, contains solanine and related
alkaloids that are poisonous. All green parts are more or lessdeyier{dingn variety). Anti
inflammatory, antinociceptive, antiicerogenic, and antipytie activities have been reported
(Potawale, et al., 2008)

Curcuma longaan imported dig in the traditional medicine of Afghanistan, has been reported
to have antibacterial activity and the capacity to restore the effeetis@ib-lactamase against
MRSA andto inhibit the MRSA invasia of human mucosébroblasts(Elfahmi, et al., 2014)
Thereforeit may be useful for the traditional treatment of bone fracture and bruise in our study

area.

Juglans regiafruit cortex (walnut hulls) is used for dermal diseases such as Leishmaniasis and
as a hair tonic. It has been reported to have an astringent and fungistatic effect. The main active
principles are tannins and juglone. The astringent effeiie totannins while the antifungal
effectis caused byuglone content and EO. It is the application that has been approved for

inflammation of the skin and excessive perspiration (PDR, 2007).

According to the citation of our informan#stnekia afghanca should act as an antispasmodic,
pain reliever, sedative, and narcotic; however, there are no studies available to validate such

activities

4.3.7 Antimicrobial , antipyretic, and heat-related illness effects

Allium cepa, an antiinfectious drug in our studyrea, has been reported to have an
antimicrobial effect andto be effective againstBacillus subtilis, Salmonella typhi,
Pseudomonaseruginosa,and Escherichia coli.lt is well known that thiosulphinates are
responsible for the antibacterial activity ofiams. The drug is approved by Commission E for
its tendency to heal infectienfevers, and the common cold. Also, the antibacterial, antifungal,
and antiviral effects oAllium sativumhave been welllocumented. The antimicrobial activity
of the plant isattributed to the alliin content in theative drug generatingallicin after cell
disruption Literature reveals that garlic and its bioactsdfur compounds act as natural
antibiotics with a broad spectrum of activity against many genera of bacterg, &nd
viruses. Clinical trials showed thgarlic was effective inhe prevention of theommon cold,

in reducing recovery time and symptom duration in a randomized dblibte placebe
controlled study (PDR, 2007).
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Heracleum lehmannianuneaves ardraditionally used as antipyretic and for hesglated
disordersFurthermoreits root is used for typhoid fever in our study area. Literature reveals
thatits leaves and roots contafaranocoumarins, oxgoumarins, flavonoids, and saponins.
The fruit ontains EO with hexybutyrate octyl acetate, and octyl butanoate as marker
compounds, and EO from leaves mainly contains anethol. Also, antiviral effects have been
reportedKeusgen, et al., 2020; Karimi & ITO, 2012)

Artemisia absinthiunmas been reported showan antipyretic effect. In animal experiments,

the antipyretic effect of different fractions of the drug has been observed when administered
via the esophageal probe. Alsloe antimalarial effects of the drugave been validated in vitro

as well as irclinical trials(more forA. annud. The plant has been approved by Commission

E for loss of appetite as well as for dyspeptic complaints and dyskinesia of the bile ducts (PDR,
2007).

Cichorium intybusgs used fo typhoid, antipyretic, malaria, and sunstroke. Hexane and ethyl
acetataoot extract®f the plant exhibihoticeable antibacterial activity against Graositive

and Gramnegative bacteria by in vitro agar well diffusion methadaddition theantimalaial

effect of the root was reported. The bitter compounds isolated from aqueous eftthets

plant, namely lactucin, lactucopicrin, and the guaianolide sesquiterpenes, seem to be
responsik@ for the antimalarial activitgAl-Snafi, 2016b)

The seed ex#icts of Descurainia sophiahave been shown to possess antipyretic,- anti
inflammatory, and antibacterial activities. The phenolic compounds were concluded to be
responsible for aninflammatory, and antipyretic activitieAlso, the hydroalcoholic extract

of the plant exhibitsherapeutic effects on mice infected wiihmeonolepis nan@Nimrouzi

& Zarshenas, 2016; Aghaabbasi, et al., 2014)

Citrullus colocynthisa broadspectrum antingrobial agent in our study ard®s been reported
to have antibacterial and anticandidalatgs. Fruit water extract shovastimicrobial activity
against Candida albicansand C. glabratg as well as againstEscherichia coli and
Pseudomonas aeruginofidarzouk, et al., 2009)

Plantago lanceolatdiquid extract and the pressed juice of fresh herbs have been proven for
antibacterial activity. The antibacterial effect has been attributed to hydrolyzed acubin
(aucubigenin) andraantimicrobial saponin ithe drug. It is approved by Commission E for
the treatment of common caldcough/bronchitis, fevers and colds, and inflammation of the
mouth and pharynx (PDR, 2007).

187



Portulaca oleraceaa general antimicrobial remedy in our stuatea, has been reported t
have antifungal and antibacterial activity against some straingafophytonspp. as well as
a significant antibacterial effect agairStaphylococcus aureugscherichia coli Neisseria

gonorrhoeag Pseudomonas aerugingsBacillus subtilis and StreptococcugSyed, et al.,

2016)

Prunus persicdeaves, a traditional remedy for infectious wounds in livestock, have been
reported to contain saponin, tannin, phlobatannin, and flavonoid. Ethagafiextract was
tested forantibacterial activity against Grapositive bacterial strains and Gramgative
bacteria. The extract exhibits significant antibacterial effect against both of the above

mentionedbacteria groupgEdrah, et al., 2015)

Salix albaleaves and rootlets, a general febrifageantipyretic for typhoid and malarial fever
as well as for sunstroke in our study areaglzeen reported toontainglycosides and esters
yielding salicylic acid. The effi@y of the drugmainly depends oithe proportion of salicin

present in the plant. Its antipyretic, analgeaind antiinflammatory effects have been well

documenteatonfirmingthe traditional claims (PDR, 2007).

Solanum nigrumanother traditional antever as well as a remedy for édtious wounds in

our study area, has been evaluated for antimicrobial activity. The methanolic extract of
powdered fruit material exhibitsgnificant activity against Graspositive bacteria and Gram
negative bacteria as weds against three fungi stngi(Abbas, et al., 2014)Based on the
citation of our informant, the fruit should work asantifever; however, there are no studies
available. The lipiesoluble extract 0B. nigruneaves has ke reported to show an antigyic
effect(Zakaria, et al., 2006)

Vitis viniferaleaves, a common antipyretic agent in our study ares Ibeen reported to
contain polyphenal and flavonoid with resveratrol and querceticonstituting the major
polyphenolcompounds. Its hydroalcoholic extraexhibits antipyretic analgesic and anti
inflammatory effectsvhich support the claim for the traditional use of leaves of the plant in
the treatment o$unstrokgAoueya, et al., 2016)

Peganum harmalaan antimicrobial agent in our study area, has been reportashtain
alkaloids, includind-carbolines, such as harmine, harmaline, harmalol, and harman. Different
seed extracts and their purearboline alkaloids have been examined on multiple antibiotic
resistant bacteria and certain protozoa. All the extracts and alkaloids inhibit tha gfcadit

testedbacteria and protozddMarwat & Rehman, 2011But the planglicits various adverse
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effects such as neurosensorial symptoms, visual hallucination, bradycardia, hypotension,
agitation, tremors, ataxia, aborticemd vomitng effects, so it has to be used with caution.
Furthermore, it has altive and mutagenic activities. Therefosd|, parts of the plant are
contraindicated during pregnanggeusgen, et al., 2020)

4.3.8 Anti-diabetic effeds

Quite a few largely used antidiabetic medicinal plants are used in our study area; however, only

a couple of these plants shall be discussed briefly here.

Artemisia absinthiuman antidiabetic agent in our study area has been reported to contain EO
ard amaroids. The antidiabetic efficacy of the plant has been evaluated in animal experiments
as well as in diabetic patients. The plant exhibited a-dependenhypoglycaemiffect in

the diabetic individualwhich is thought to occur thogh insulirmimeic action(Li, et al.,

2015) supporing the claimed traditional antidiabetic us&loreover the antipyretic,
antibacterial, and antimalarial effects of the plaatvaell documented (PDR, 200According

to our informantthe Centaurea pulchelldlower should work as an antidiabetic agent; but,
there are no studies available to confirm this claim. Howéiteraturereveas that the genus
Centaureacontans sesquiterpene lactones, flavonoids, and ligr{gtheammar & Djeddi,
2012) Therefore, it is vital to provide a rational basis for the validation of its potential
traditional therapeuticlaim with more investigation<Citrullus colocynthis an antidiabetic
agent in our study area, has been rebto have a bloodugarlowering effect in diabetic
humans. Théypoglycaemicaction of the plant was also reportechiyperglycaemianimal
models under the eftt of antihyperglycemic drugs such as streptozocin and al{bxaet al.,

2015) Trigonella foenum graceuna, common spice, is used as an antidiabetic agent in our
study areaand has been reported to have an antihyperglycesffrect. Its hypoglycaemic
effects have been verified in experimentally induced diabetimalsias well as in human
volunteers. In clinical studies, the administration of seed powder of this plant in Type 1 diabetic
patients for 10 days significantly loweal the fasting blood sugar. Also, it has a hypolipidemic
effect which is attributed to th&aponin fraction (PDR, 200lordeum vulgares an annual
cultivated cereal of the Poaceae family that may be sown eitheviater or a spring crop. Its

flour is used as a food in the form of bread in Afghanistan, commonly taken orally by diabetic
patients, and a decoction of the dry seed is used as a diuretic for kidney problems in our study
area. It has been reported to haypoglycaemichypocholesterolemic, and diuretic activities
(Ross, 2005)
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4.4 Special aspects

Traditional medicinen Afghanistan has no reputation likeatldeveloped in other countries
such as India and China. Indian and Unani Medi¢inebeen developed in neigbbng
countries. They influenced plantagein Afghanistan and the philosoplmgyondtraditonal
medicinein Afghanistan. Therefore, we found many imported medicinal pfemtsIndia and
Pakistanwhich areused in our study are&urthermore it was found that many poisonous
plants such a<Citrullus colocynthis Peganum harmalaNerium oleander Trichodesma
incanum and so on, areequentlyused by people for various illnesses, because of the common
belief that plantsin generalare safe and harmle&§reen medicin@. However many cases
regarding the toxicity of medicinal plants have besgorted. Evettheuse of medicinal plants
ata precise dosage may produsemeside effects and the safety and effectiveness of plants
cannot be guaranteed. The following paragraphs describe some of these plants as examples.

Literature reveals thaitrullus colocynthigfruits) is a strong irritant with a painful action on
mucous membranedt causes vomiting, dysentery, colic, and kidney irritation and then
increases the diuresis that progresses to anuria. Lethal dosages are beginniraf fitii2 g
material and lead to convulsions, paralyssad, cardiovascular collapsEhe most important

side effectgeported for the potentially psychotropic pl&dganum harmaléherb including
seedspre neurosensorial symptoms, visual hallucination, bradycasgiaténsion, agitation,
tremors, ataxia, abortion, and vomitingzeven Zingiber officinale with a wide array of
traditional uses in our study area has been reported to induce heartburn and act as a stomach
irritant if taken more than 6 g of the crudigizome The nhalation of its dust could induce IgE
mediated allergyElfahmi, et al., 2014)Rumex crispuéherb) with wide traditional use inuwr

study area, has been reported to have destructive action upon the digestoigettacbxalic

acid. Oxalic acid reacts with the calcium in plasma and causes hypocalésonéaver
produced insoluble calcium oxalate precipitate occurs in many organs like kidneys, heart, blood
vessels, liver, and lungs. Consuming plants containiniy dmgounts ofoxalate can weaken

iron absorption, too. Therefore, patients with kidney stones, rheumatism, arthritis, gout, or
hyperacidity should avoitheintake of such plantsvhich may wosen their conditions. The

lethal dose of oxalic acid for an atlid 15 30g; even doses less than 5 g can be {stasas,

et al., 2015) In addition, herbal remedies may interact with conventional medication
Therefore, users should consult a physician to avoid such adverse efgisldtbe reminded

that the adverse effects of medicinal plants like conventional drugs depend on the crude drug

and its amount, the ages of patients, their genetic constitution, assalissases, and €o
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medicationOn the other hand, adulteration, stitution, and contamination of crude drugs are
big conerns. A study carried out bAdi, et al. (2005)reported the presence of aflatoxins in
plant productgdueto impragper drying)that have carcinogenic, teratogeracld mutagenic
effects. Also, Elfami, et al.(2014)reported a very high level of transaminases and lactate

dehydrogenase in a patient aftiee use ofMorindacitrifolia L.

As it is highlighted in Table 2, there is anbalance between male and female participants in
this study while it is known that tradition is kept and preserved mostly by fema@les can

be the flawed aspect and te of this thesis. Most researchers wdim atrecognizing and
documenting local kneledge wish to include both male and female participants. However, in
countries like Afghanistgrwhere the gender aspect is imbalanced and females are often less
educated and are undarltural restraints even mrban settlementghe maintenance @qua

gender in field research l@rdly manageable
5 CONCLUSIONS

This study higlightsthat the flora of Kabul and Parwan provinces provides a large number of
medicinal plant species. Based on the knowledge of our informants, a total of 270 medicinal
plant speies were recorded. These medicinal plants belong to 76 different fawiilieisare

mainly represented byAsteraceae, Fabaceae, Lamiaceae, Apiaceae, Rosaceae, éxdanac
Brassicaceae, and Poacddest of the recorded plangseherbs, and aerial pardse the most
popular plant part used. Infusion, decoction, powder, fresh consumption, and ma@tion
the most common methedf preparation. A high number of plant specee used for
managing internal disorders, gastrointestinal, muskdédetal, carwvascular, urinary,
respiratory, infectious, nervous, and blood sugar problémghermore people also s
medicinal plants as fire fuahdsell them in the local markets for earnthegirlivelihood. Few

plants such asdimygdalus communi®runus cerass, P. persica Malus domesticaluglans

regia, andVitis viniferapossess the potentidr economic exploitationThe majorityof the
recordedplant speciesare obtained from wild sources and sowfethesevaluable medicinal
plants likeArnebiaafghanica Artemisiasp, Astragalussp, Cousiniasp, Ephedrasp.,and
Levisticum officinaleare constantly andndiscriminately overharvesting.h&e valuable
medicinal plants are gettingery rare as confirmed by eldghabitantsand observed during

the fieldvisits. If the present trend continues, it will not be too long before some of them faced
local extinctions. It is, therefore, very crucial that awareness should be done so that the

community isintegratednto the conservation and sustainabseof medidnal plants.Out of
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all the plants we reported, approximately 31% were very frequently used, recorded more than
10 times by informants; 21% were frequently used, recordtd times, and 4% were less
frequently used, recorded 4 times or less. Furthernoarteof the top87 popular medicinal
plantsin our study areaapproximately 91% were native and only 9% were imported
medicinal plants. In addition, among the &pmedicinalplant species, we documentsaimne
specieghatwere novel and have no preus literature record.his work wasalso in line with

ealier related works and revetidat ethnobotanical uses of plants were more or less the same.
There were certain differences in the number of speejpsrtedand the number of plant
species put totenobotanical uses in studies conducted in Afghanistan in comparison with the
present studywhich accounted for the difference in the area of resdaechuse previous
studies only focused on market survey atid not coverrural and local communities.
Therefore, thigype of study should be extended to other parts of Afghanistan to enable the
achievement of a full compilation of the inventory of medicinal plaRé&snarkably, most of

the plants used traditionally in our study area can be rationalizeajabpeincewe found

that more than half (54%) of the reported medicinal pldw@ve monographs iofficial
referencaaken into considerationt also shows the consistency of traditional use and rational
use in the study area. Mastthegroup 1, (very frequently used plant specjdsmve beenvell
documented inthe literature, mostly based on in vitro studies, suppgrthe reported
traditional useglaimed by our informant§ herefore, these plants can be proved to be useful
for clinical studies anthe development of commerciathytomedicineln addition this study
couldgreatlyimprove thdivelihood ofthelocalcommunityand may be used to further support
plant conservation by carefully managed collection regimes and/or by taking the most

requestd species into cultivation.

In summary the documentation of plants used in the area can preserve valuable traditional
knowledge for both future generations and other communities as well as for resource
management and conservatfmurposeslt is importan to highlight that 90 out of 270 species
have no been reported from Afghanistan aar@reportedherefor the first time. It is important

to highlight thatthe etler population (above 40 agesktmore information compared to the
young generation and lpassing away the elder people before handing out their knowledge,
the possibility of a lossef traditional knowledge about useful medicinal plastsonceivable

This studyis the firststagein pharmaceutical biprospection, and these data may bebtses

point for further researchxpectedo obtainproducts for therapeutical uses.
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7 APPENDIX

7.1 The questionnaireused for the recording data

1) Ordering No.; Sheet No. éééeéeéeéeéeéeée
2) Date of Interviewéeééeeé
3) Pl ace of I nterviewééééécee.

"""""""""""""

Remark: Ordering Number should include the number of the province and/or district. This
has to be defined betwepartners
Interviewed Person
5) Name and surname of the participaaiternatively description of the meeting of
people (number of people, age distribution, sex, etc.), which were interviewed
6) Age of the participant
7) sex of the participant
8) Address of the pécipant
9) Duration of residence of the participant
10)The educational level of the participant
11)Occupation (profession) of the participant
Plant Details
12)What is the local name of the plant used?
13)Is the plant native or imported?
14)Which parts of the plant do yaise? Root, flower, leaves, whole plant. etc.)
For each used plant part (1, first plant part):
15)For the treatment of which diseases do you use the plant? Alternatively: For which
food/dish/drink or further purpose do you use the plant?
Useful plants are forthe following purposes
a) food
b) medicinal
C) cosmetics
d) religious
e) decorative
f) provide to other people
g) Others(what kind?)
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Application of plant parts (has to be repeated if different plant parts were used)

16)How and when do you use the pfan

17)How do you prepare the plant for use (fréstiriedi boiledi as ted tincturei
others)?

18) Approximately what dose do you use (for medicinal plants)?

19)Has traditional use changed during the last decades or the last generation? Do you
know an interestingtory about thisd.g, the now collected plant is a replacement
for another og, which has been owrarvested two decades ago)?

Further aspects:

20)lIs the described medication used in combination with other herbs or foods or drinks
or something else?

21)Is the given information coming from your own experience or did someone
introduce the use of this plant to yoe.d, information obtained from mother
grandmother, local healer, etc. If details were given, please describe)

22)Do you need a prescription from a lezar a physician for the described plant?

23)Do you use the described medication personally and/or for your family and
relatives?

24)Do you collect the described plant for personal usage or do you sell or give it to
further persons? To you trade with mediciplaints.

25)When do you collect the plant (the month of the year)?

26)How long do you can store the collected plant materiptepardt out of it?

27)Further remarks:

/////////////////////////////////////////
/////////////////////////////////////////
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

/////////////////////////////////////////

eeeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeceeceeeeeeecee
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7.2 Photographs of pgant species used in the study area
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