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Abstract

Jaundice is recognized by increased bilirubin level of blood and yellow appearance in skin, sclera and
mucous membrane. Natural products have been used for treatment of jaundice for a long time and
Persian Medicine can be a good source of natural drugs for this purpose. This study was done to find
the materia medica used for jaundice based on Persian medicine (PM) texts including The Canon of
Medicine (al-ganun), Al Hawi Fi Al Tibb, Tuhfat al-Mu’minin, Hedayat al-Motealemin fi Tibb,
Zakhireye Khwarazmshahi, Al-Abniah 'an Hagaeq al-Adwia, Makhzan ul-Adwia and Ikhtiyarat
Badie. One hundred eleven materia medica belonging to 51 families were identified as herbal
remedies for treating jaundice. Apiaceae, Asteraceae, Cucurbitaceae, Fabaceae, Lamiaceae, Rosaceae
and Zingiberaceae were the most dominant families. The results of this study may be present sources
for pharmacological studies and development of new herbal medicines for jaundice. Asparagus,
echium, arnebia, chicory, citron and purgative manna could be good candidate Materia Medica for

future studies.
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Introduction

The word jaundice has French origin which
implicates yellow color. Jaundice is recognized
by yellow appearance in skin, sclera and mucous
membrane due to bilirubin [1]. Normally,
bilirubin is conjugated with glucuronic acid in
hepatocytes and excreted in bile. Bilirubin is a
product of haem catabolism and mainly results
from the hemoglobin breakdown in the
reticuloendothelial system [2,3]. In newborns, a
degree of serum non-conjugated bilirubin
increases in the first few days of life that is called
physiological jaundice. The neonatal jaundice is
observed in about 60% of term and 80% of
preterm infants. Jaundice is more common in

infants than adults [1,4,5]. Normal serum level of
bilirubin in adults is 0.3-1.0 mg/dL and levels
higher than 3 mg/dL indicate jaundice [6]. It is
categorized into three types based on location of
bilirubin metabolism and stage of aggregates in
body.

i. Pre-hepatic jaundice that is divided as
haemolytic and nonhaemolytic. The most
important causes of hemolytic jaundice can be
blood incompatibility, ~G6PD  deficiency,
thalassemia, autoimmune disorders, drugs, etc.

ii. Hepatic jaundice, Gilbert syndrome,
intrahepatic ~ cholestasis,  drugs,  alcohol,
autoimmune disorders, viruses (hepatitis A, B, C
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and Epstein-Barr virus), bacteria, malaria which
can create jaundice caused by damage to liver
cells.

iii. Post-hepatic jaundice which is divided into
two types: internal and external. In internal type,
obstruction in the bile duct is caused by stones,
tumors or infections leading to increased levels of
bilirubin. However, in the external type, the
cause is outside of the hepatobiliary tract (e.g.,
pancreatitis and cancer) [1,6-9]. Bilirubin can be
toxic and cause serious side effects, especially in
infants [10]; high levels of bilirubin in the brain
cause encephalopathy and life-threatening events
[11].

High alcohol consumption in developed countries
[12] and contamination of some foods such as
cereals with pesticides, aflatoxins and some plant
toxins such as pyrrolizidine alkaloids in
Boraginaceae family and Senecio genus and
industrial pollution are some risk factors for liver
damage and cancer [13-18]. Nowadays there is a
concern about the incidence of liver disorders and
jaundice. Natural products are main sources in
drug discovery thus half of approved drugs since
1994 have natural origins mostly from plants.
Humans have used plant as medicine for long
time, and this goes back to 60,000 years ago.
From 250000-500000 of estimated plant species
throughout the world, only about 6% have been
screened for biological activities. Bioactive
compounds isolated from plants can be used
directly as drugs (e.g., morphine, digoxin, taxol),
or as lead compound for synthesis of novel
bioactive molecules with high efficacy and low
toxicity (e.g., oxycodon, taxotere, verapamil,
which are based on morphine, taxol, khellin,
respectively) [19]. In some cases, the whole or a
part of a plant can be used as an herbal remedy
(e.g., butcher's broom, calendula, garlic, ginkgo,
St. John’s wort). Traditional medicine plays an
important role in introducing medicinal plants.
Plants have been used for long time in traditional
medicine around the world. They are sources of
new bioactive compounds with potential
therapeutic activities [19-21]. In recent years,
many studies have been done about medicinal
plants and their traditional uses from different
regions around the world [22]. Persian medicine
(PM), known by prominent physicians Avicenna
and Rhazes, has a long history, more than 4000
years [23]. It encompasses considerable topics in
prevention, diagnosis and treatment of diseases

(figure 1). Natural materials especially herbs
were predominantly used as therapeutic agents
[24]. PM scholars believed that the quiddity of all
beings originated from the nature of four
elements: water, fire, air and soil.
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Figure 1. A part of human anatomy adopted from “Mansur's
anatomy” by Mansur Ibn Ilyasin 14-15™ A.D [26]

Hence these elements were called “quadruplet
pillars” and each of these had specific quality.
Accordingly; water is cold and wet; fire is hot
and dry; air is hot and wet and soil is cold and
dry. Difference between creatures is due to
differences in the amount and proportion of the
elements. These qualities in beings are called
temperament [25,26]. Based on PM during the
four steps of digestion, foodstuffs in the body
would convert to four types of materials (“Khelt”
or humor); "Saphra” or yellow bile with hot and
dry qualities, “Souda” or black bile with cold and
wet qualities, “Balgham” or phlegm with cold
and wet qualities, “Dam” or blood with hot and
wet qualities”. Each of the humors plays a
specific role within the body and is essential for
health. Different conditions and factors can
produce abnormal humor and their accumulation
will cause diseases [27,28].

Based on PM texts, jaundice was known by
changing the color of the face and eyes to yellow
(figure 2). “Yaraghan” and “Zardi” were related
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to jaundice in PM literatures. About 15 factors
have been considered for jaundice that were
divided into two categories:

i. Jaundice caused by excess bile production as a
result of some foods, drugs, toxins and increase
in body temperature

ii. Jaundice due to obstruction in bile ducts [29].

Methods
This survey has investigated important traditional
medicine books including; i. The Canon of

Medicine (al-ganun), Al Hawi Fi Al Tibb, Tuhfat
al-Mu’minin, Hedayat al-Motealemin fi Tibb,
Zakhireye Khwarazmshahi, Al-Abniah ‘an
Hagaeq al-Adwia, Makhzan ul-Adwia and
Ikhtiyarat Badie, which have been written
between the 9 and 19 centuries. The terms
“Yaraghan”, ‘“Yaraghan-e-asfar”, “Yaraghan-e-
zard”, “Zardi” were all keywords indicated to
jaundice in reviewed references. Thus, these
keywords were searched in the texts. Then, plant
and herbal product were selected among all
results. Finally, the traditional names collected
from the texts and were matched with scientific
names using descriptions of Iranian physicians
about morphological, anatomical and ecological
characteristics of the plants [30-33]. Electronic
databases including PubMed, Scopus,
ScienceDirect, and Google Scholar were
searched for jaundice, Persian medicine, neonatal
jaundice, bilirubin, hepatitis and hepatotoxicity
keywords.

Results and Discussion

In the present study, we investigated the main
ancient Iranian herbal books to detect materia
medica used for treatment of jaundice. We
obtained 111 materia medica including 110 plant
products and one fungus. Table 1 has exhibited
materia medica (with the Iranian traditional
name) that were arranged by plant family in
alphabetical order and scientific name, common
name, parts used and the data collection sources.
All herbals belong to 51 families; Apiaceae,
Asteraceae, Cucurbitaceae, Fabaceae, Lamiaceae,
Rosaceae and Zingiberaceae were the most
dominant families. The classification of plants
according to Angiosperm Phylogeny Group
(APG) have been shown in table 2.

Among aforementioned materia medica, some
with the following properties such as data
frequency in the literatures, high therapeutic
effects in jaundice based on PM, safety and long-

term use in various disorders were selected
(figure 3). These have been briefly introduced in
the following section.

Asparagus

Asparagus officinalis L. (Asparagaceae) (figure
3, A) is a spring vegetable, flowering perennial
and rhizomatous plant with woody tenuous
branches that is harvested when it is 20-30 cm
high. Asparagus genus has 150 species and five
species that grow in Iran. It is cultivated in most
parts of the world and is a popular edible plant
[31,34-36]. In PM literatures, Asparagus has been
called “Halyoun” and “Marchoobeh’ and is used
for toothache palliation, diuretic and increase in
libido [37]. In recent studies, polysaccharides,
flavonoids and steroidal saponins isolated from
Asparagus have shown anti-inflammatory and
anti-cancer effects [34,38].

I

Figure 2. The frontispiece of the Jaundice chapter of
Zakhireye Khwarazmshahi [36].

Echium

Echium amoenum Fis. & Mey. (Boraginaceae)
(figure 3, B) is a biennial or perennial herb with
abundant rough trichomes [39]. It grows widely
in north of Iran. Its Persian name is Gol-e-
gavzaban that means ox tongue [40].
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Table 1. Mareria medica used for jaundice treatment based on Iranian ancient herbal books

Family Traditional name Scientific name Common name Part(s) used References
Alliaceae Basal Allium cepa L. Onion Bulb 1-3,34,55
Agaricaceae Ghareyghoun Unknown - Whole part 1-8,34,55
Amaranthaceae Ghataf Atriplex sp. Saltbush Seed 1,2,4,7,8,34,55
Anjodan Levisticum officinale Koch. Lovage Seed 1,2,34,55
Daryas Thapsia spp. Deadly carrots Fermented 1,2,34,55
Ghorrat-ol-ayn Sium latifolium L. Great water- Leave1 seeq 1.2.34.55
parsnip essential oil
, Opopanax chironium (L.) Oleo-gum-
Jav’sheer Kock Sweet myrrh resin 1,34,55
Apiaceae Heltit Ferula assa-foetida L. Asafoetida OIfeos?rl:m 1,2.3,8.3455
Razyanaj Foeniculum vulgare Mill. Fennel Seed, root 4,5,34,55
Razyaneh-e-barry Hlppomarath(r;m libanotis Hippomarathon Seed 1,2,34,55
Safeydolioun Heracleum spondylium L. Common hogweed Fruit 1,2,34,55
Shebbet Anethum graveolens L. Common dill Aerial part 2,5,6,34,55
Asaroon Asarum europaeum L. Wild spikenard Root 1-4,34,55
Aristolochiaceae Zaravand-e-modahraj Ar'StOX)Ci?]ﬁiggtEnda L. Birth wort Root 1,2,34,55
Asparagaceae As-e-Barry Ruscus hyrcanus L. Butcher’s broom Leave, fruit 1,2,34,55
parag Halyoun Asparagus officinalis L. Asparagus Root 3,8,34,55
Asphodelaceae Sebr Aloe vera L. Medicine aloe Aerial part 1-6,34,55
Aspleniaceae Osghologhandaryoun Asplenium scolopendrium L. Hart’s- tongue fern Whole part 1,2-4,8,34,55
Afsanteen Artemisia absinthium L.. Absinthium Aerial parts 1-7,34,55
Calendula officinalis L.
Azaryoun C. arvens (Vaill) L. Calendula Leave, flower 1,2,34,55
Baboonaj Matricaria disciforme L. Chamomile Flower 1,2,34,55
Bad-avard Echinops spp. Globe thistles Root 1,2,34,55
Asteraceae Lahyat-ol-teys Tragopogon prantensis L. Salsify Root 8,34,55
Tobagh Inula sp. Inula Leave, flower 1,2,34,55
Ghantaurioun-e- Centaurea sp. Centaury Root 1,2,5,34,55
kabear
. Sphaeranthus africanus L. . .
Moondi S, indicus L. Mundi Aerial part 1,34,55
Hendeba Cichorium intybus L. Cichory, Seris Leave, seed 1,2,5, 6-8,34,55
Fojl Raphanus sativus L. Radish Leave, root 1,3-6,8,34,55
Brassicaceae Ghonnabari Lepidium draba L. Hoary cress Leave 1,2,34,55
Kornob Brassica oleracea L. Cabbage Leave 3,5,34,55
. Abu-khalsa Arnebia euchroma (Royle) I. Arnebia Root 1-4,34,55
Boraginaceae M. Johnst
Lesan-ol-soor Echium amoenum Fis. & Mey. Iranian borago Flower 1,2,34,55
Burceraceae Lythabotes Boswellia sacra .FlueCk' Frankincense Fruit 4,34,55
B. frereana Birdw.
Kondos Gypsophila struthium L. Baby's-breath Root 1,2,34,55
Caryophyllaceae Satroonyoun Saponaria officinalis L. Soapweed Root 1,2,4,34,55
Lakhneys Lychnis sp. Lychnis Seed, leave 2,34,55
Colchicaceae Soorenjan Colchicum sp. Autumn crocus Bulb 1,2,34,55
Convolvulaceae Chalapa Ipomoea jalapa (L.) Pursh. Jalap Root 1,34,55
Koshouth Cuscuta sp. Devil’s guts Seed 1,2, 4-8,34,55
Bet-tikh Cucumis melo L. Musk melon Fruit, seed 1,5,6,34,55
Bettikh-e-Hendi Citruflus lanatus (Thunb.) Water melon Fruit 1,2,5,7,34,55
Matsum. & Nakai
Cucurbitaceae Bandal Luffa echinata Roxb. Luffa Root, seed 1,34,55
Ghasd Cucumis sativus L. Cucumber Fruit 1-5,34,55
Ghar’e Cucurbita pepo D.C. Squash Fruit 1,2,6,8,34,55
Kareyla Momordica charantia Bitter melon Fruit 1,34,55
Descourt.
Hanzal Cucum iscolocynthis L. Colocynth Fruit 2,4,34,55
Ghesa Cucumis flexuosus L. Snake cucumber Fruit 4,34,55
, Cyperus longus L. .
Cyperaceae So’d C. rotundus L. kuperios Root 1,2,34,55
Euphorbiaceae Afyous Euphorbia apios L. Apios Fruit 1,3,34,55
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Table 1. Continued

Family Traditional name Scientific name Common name Part(s) used References
Dand Croton tiglium L. Purging Croton Seed 1,2,34,55
Elaegnaceae Ghobayra Elagnus angustifolious L. Oleaster Flower 1,2,34,55
Oshtorghar Alhagi mannifera Desv. Camel thorn Manna 1,34,55
Hemmas Cicer arietinum L. Garbanzo bean Seed 1-4,6,34,55
Khornoub Ceratonia siliqua L. Carob Gum 1,2,34,55
Ceres Albizia lebbeck (L.) Benth. Lebbeck Leaf 1,34,35
Kaat Acac'aljﬁtf::‘;(l'\;l'aﬁﬁ J-H. Catechu Gum 1,3455
Fabaceae Karasnah Vicia ervillia L. (Willd.) Vetch Seed 1,2,6,34,35
Handaghoughi Trigonella caerulea Ser. Fenugreek Seed 1,2,34,55
Bonn Gymnocla;ﬁ(li)scﬂlmca LK Kentucky coffee Seed 1,34,55
Retteh Caesalplrgixbbonduc (L) Gray Nicker Fruit 2,3,8,34,55
Tamr-e- hendi Tamarindus indica L. Indian date Fruit 5,6,8,34,55
Fumariaceae Shahtareh Fumaria spp. Fumitory Aerial part 1,2,5,6,34,55
Iris florentina L.
Iridaceae Earsa I. germanica L. Iris Root, rhizome 1,2,34,55
I. ensataThunb
Foodanaj Mentha longifolia (L.) Hudson Wild mint Aerial part 1-5,7,8,34,55
Ghastaroon Stachys officinalis (L.) Trevis. Hedgenettle Seed 1,34,55
Kamazaryous Teucrium chamaedrys L. Wall germander Root 1,2,34,55
Lamiaceae Ajuga iva L.
Komafeytous A. cham a{egitys (L) Schreb Bugleweed Leave 1,2,4,34,55
Na'na Mentha spp. Mint Aerial part 1,3,6,8,34,55
Sa’tar Zataria multiflora Boiss. - Seed 1,2,34,55
Lauraceae Darseyni Cinnamomum spp. Cinnamon Bark 1,2,8,34,55
Liliaceae Esgheal Uriginea maritima (L.) Stearn Skilla Bulb 1-4,34,55
Ashras Asphodelus ramosus L. Hypocistis Root 1,2,34,55
Lythraceae Henna Lawsonia inermis L. Henna Leaf 1,2,34,55
Malvaceae Khobbazi l\’\:alva neg_lec_ta L Mallow Aerial part 1,2,34,55
. rotundifolia L.
Menispermaceae Kelovi Tinospora C?\;?:;g“a (Thunb.) Guduchi Stem 1,34,55
Myristicaceae Joz’boa Myristica fragrans Hou. Nutmeg Fruit 1,2,34,55
Orobanchaceae Asad-ol-adas Orobanche spp. Broomrape Whole plant 1,2,34,55
Papaveraceae Mamiran Chelidonium majus L. Celandine Root 1,3,34,55
Pinaceae Sanobar Pinus spp. Pine Seed 1,2,34,55
Pistachiaceae Fostogh Pistacia vera L. Common pistache Fruit 1,2,5,6,34,55
Hammaz Rumex conglumeratus L. Sorrel Root 1,2,3,7,34,55
Polygonaceae Raavad Rheum palmatus L. Chinease rhubarb Root 1,2,5,6,34,55
Reybas Rheum ribes L. Rhubarb Aerial part 1,2,34,55
Cyclamen purpurascens Miller
Primulaceae Bakhor Maryam C. hederifolium Aiton Cyclamen Corm 1,2,7,8,34,55
C. persicum Mill.
Pteridaceae Par-e-siavashan Adiantum capillus-veneris L. Maidenhair Whole part 1-6,8,34,55
Punicaceae Romman Punica granatum L. Pomegranate Fruit 1,2,5,6,34,55
Ranunculaceae Shoneaz ' Nigella satiya L. Nigella Seed 1,2,8,34,55
Kharbagh-e- siah Helleborus niger L. Black hellebore Root 2,7,34,55
Rhamnaceae Amelyles Rhamnus alaternus L. Mgdnerranean Root 1,34,55
uckthorn
Bentaphalon Potentilla reptans L. c(i:I:ZiZIfrc])?I Leave 1-3,34,55
Safarjal Cydonia oblonga Mill. Quince Fruit 1,2,34,55
Rosaceae Loz-ol-morr Amygdalu;;(;rrnamunls var Bitter almond Seed 1,2,5,6,34,55
Nasrean Rosa canina L. Rose Flower 1,2,5,6,34,55
R .moschata Herrm.
Shir-e-khesht Contoneaster spp. Purgative manna Manna 1,3,34,55
Rubiaceae Fov-vah Rubia tinctorium L. Eruthrodanon Root 1,2,34,55
Rutaceae Otroj Ciitrus medica L. Persé?{;g‘r?p'e' Fruit 1-3,6,7,34,55
Sodab Ruta graveolens L. Rue Aerial parts 1,2,34,55
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Table 1. Continued

Family Traditional name Scientific name Common name Part(s) used References
Salicaceae Khelaph Salix spp. Willow Leave 1-3,7,8,34,55
Solanaceae Fealzahraj Lycium afrumL. kraal honeythorn Fruit, leave 1,3,4,8,34,55
Kakanj Physalis alkekengi L. Winter cherry Fruit, seed 1-3,6,8,34,55
Tamaricaceae Asl Tamarix spp. Tamarisk Fruit 1,2,34,55
Thymelaeaceae Mazaryoun Daphne mezereum L. Mezereon Leave 1,2,34,55
Valerianaceae Sonbol Nardostachys jatamansi D.C. Nardin Root 1-3,5,8,34,55
Sonbol-e-roomi Valeriana sp. Valerian Root 1,2,34,55
Verbenaceae Eyaranootani Verbena supine L. Vervain Leave 1,34,55
Vitaceae Zabeyb Vitis vinifera L. Grape vine Fruit 1,2,34,55
Curcuma zedoaria (Berg. . .
Jadvar Roscoe (Bere) White turmer_lc Rhizome 1,2,34,55
; Black turmeric
C. caesia Roxb.
Zingiberaceae Zanjabeel Zingiber officinale Rosc. Ginger Rhizome 1,2,34,35
Oroogh-ol-sophr Curcuma longa L. Turmeric Rhizome 1-4,7,34,55
Ghost Alpinia sp. Ginger-lilies Rhizome 1,2,3455
Costus sp. Spiral gingers
Zygophyllaceae Hormal Peganum harmala L. Espand Seed 1,2,34,55

Among the four Echium species distributed in
Iran, E. amoenum Fis. & Mey. Has been used as
a medicinal plant in PM [41,42]. Echium petals
are prescribed as tonic, tranquilizer, and
anxiolytic in PM and they are also used in
modern medicine. Recently, it has been used as
anti-inflammatory, antifebrile, laxative, diuretic
and protective factor against cancer [40,43]. Its
Flowers contains phenolic compounds (e.g.
delphinidin, rosmarinic acid), volatile oil and
mucilage [44]. Pyrrolizidine alkaloids are plant
toxins which are found in different parts of E.
amoenum Fis. & Mey. Surprisingly, research by
Azadbakht and co-workers have shown that the
amount of pyrrolizidine alkaloids is very trace
and can be safe for oral use [13]. In high doses up
to 6 mg/kg, no side effects have been obsrved
[45].

Table 2. Classification of the materia medica based on APG
(angiosperm phylogeny group)

group number
Monilophytes 2 (1.8%)
Gymnosperms 1 (0.9%)
Magnoliids 4 (3.6%)
Monocotyledons 13 (11.7%)
Eudicots 90 (81.0%)
Fungi 1 (0.9%)
Arnebia

Arnebia euchroma (Royle) .M. Johnst (figure 3,
C) is herbaceous plant and belongs to
Boraginaceae family. It grows in Asia and north
of Africa [46]. Arnebia genus consist of 7 annual
and perennial species in Iran [31]. In PM as well
as traditional Chinese medicine, Arnebia root has

been used for treatment of jaundice and burns
[37,47]. Naphthoquinone derivatives from
Arnebia root have shown anti-inflammatory and
anti-platelet activation effects [46,48]. Arnebia
root has also shown to be effective for treatment
of second degree burn wounds [49]. Pyrrolizidine
alkaloids can also be found in the roots of A.
euchroma. The total concentration of these
compounds was found to be only about 10 ppm
[50] and their toxicity has not been reported until
now.

Chicory

Cichorium intybus L. (chicory) (figure 3, D)
from Asteraceae family is a perennial herb.
Cichorium genus has three species in Iran. Its
Persian common name is “Kasni," while its
traditional name is “Hendeba” [31,51].
According to the ancient medical texts, Iranian
scientists have believed that chicory could unplug
hepatic ducts obstruction [52] and was also used
laxative, diuretic, hepatotonic, appetizer and for
treatment of jaundice [51]. Recent studies on
phenolic compounds of chicory seeds have
exhibited  hepatoprotective  activity  [53].
Cichotyboside, a sesquiterpene lactone glycoside,
isolated from seeds of C. intybus has shown anti-
hepatotoxic activity against toxicity induced by
CCl, [54] . In other studies, anti-diabetic, anti-
malarial, anti-inflammatory, diuretic and anti-
cancer effects of chicory were proved [55-59].

Citron
Citrus medica L. (citron or Persian apple) (figure
3, E) belongs to Rutaceae family.
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Figure 3. The selected Iranian materia medica used in jaundice; A: Asparagus, B: Echium, C: Arnebia, D: Chicory, E: Citron, F:
Purgative manna [42]

Citrus genus has numerous species and hybrids in
Iran. This plant is distributed in Asia,
Mediterranean region, middle and south of
America [31]. In PM literatures the fruit of citron
are called “Balang”, “Toranj”, “Torang” and
“Otroj”. Different parts of citron fruit have
various effects. Based on the Canon of medicine,
yellow peel of citron has been used as a tonic for
heart, liver, brain, stomach and as anti-nausea.
Citron oil has been used for osteoarthritis,
sciatica and eczema, and its fruit for treatment of
headache [37,60,61]. Recent pharmacological
studies on various parts of citron fruit have
exhibited as anti-helminthic [62], cytotoxic [63],
antidiabetic, hypolipidemic, antifungal [64,65],
antimutagenic [66] and antiulcer [67] effects.
Citron contains organic acids, polyphenols,
flavonoids, pectin, vitamin C, beta-carotene and
dietary fibers [61,68,69]. Limonene, ¥-terpinen,
geranial are major compounds of citron essential
oil [70].

Purgative manna

Purgative manna (Persian name: “Shir-e-khesht”)
(figure 3, F) is a manna that is produced by
Cotoneaster species (Rosaceae family) affected
by a type of insects. Cotoneaster genus has 19
perennial shrubs in Iran. Purgative manna is
amorphous and white to yellow pieces with a

sweet taste and cooling properties. In PM, “Shir-
e-khesht” was used as laxative, biliousness and
hepatotoxic [71]. It has been prescribed by
traditional healers "Attar" for treatment of
jaundice [5]. The main ingredient of Purgative
manna is mannitol and slight amounts of
fructose, glucose, sucrose, mucilage and resin.
Radioprotective and anticancer effects of the
manna have been reported recently [72]. In a
clinical trial about infant jaundice, purgative
manna has shown a significant effect in reducing
serum bilirubin [71].

Conclusion

Jaundice is a condition caused by increase in
serum bilirubin due to various diseases and
conditions. The main symptom of this disorder is
yellowing of the skin and mucous membranes.
According to modern medicine and PM studies in
this article, it is suggested that this disorder was
well-known by Iranian physicians. In the present
study, we have collected numerous materia
medica used for treatment of jaundice based on
PM texts. Also, according to the ethnobotanical
information in some areas of Iran, a number of
studies have been done about the medicinal
plants used for treatment of jaundice [5,73].
Today, Cotoneaster manna is used in Iran
extensively. Besides, many clinical trials have
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suggested Cotoneaster manna as a good choice in
prevention and treatment of Jaundice especially
neonatal jaundice [71]. Only about 15%
homology with this paper was observed in these
studies. The large number of Materia Medica
presented by this survey can be good sources for
future research to find new herbal remedies for
jaundice.
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