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Abstract 

The genus Euphorbia is the largest in spurge family (Euphorbiaceae), comprising more than 2000 
species. Some species of the genus Euphorbia have been used as medicinal plants for the treatment of 
skin diseases, migraine, and intestinal parasites and as wart cures. Due to the rich cultural heritage and 
relatively rich flora, a wealth of knowledge on traditional and folk medicine has been accumulated in 
Turkey. Some Euphorbia species have been using to treat skin diseases and wounds in different 
provinces in Turkey. The used parts of the Euphorbia species include roots, seeds, latex, stem wood, stem 
barks, leaves, and whole plants. Euphorbias have curative properties due to presence of various 
chemicals, which are found as secondary metabolites in these plants. Plants in the family Euphorbiaceae 
are well known for the chemical diversity of their isoprenoid constituents. Diterpenoids are majority of 
the genus with many different skeletons such as jatrophanes, lathyranes, tiglianes, ingenanes, 
myrsinanes, etc. In addition, sesquiterpenoids, flavonoids and steroids were also obtained. The 
compounds isolated from genus Euphorbia and extracts perform many different biological activities, 
including antiproliferative, cytotoxic, antimicrobial and anti-inflammatory, anticancer and antioxidant 
activities etc. 
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Tiirkiye’de Geleneksel Tedavide Kullamlan Bazı Euphorbia Türleri ve Biyolojik 
Aktiviteleri 

Euphorbia cinsi, Sütleğengiller (Euphorbiaceae) familyasında 2000 ’den fazla türle en büytik cinstir. 
Bazı Euphorbia türleri deri hastahklarının tedavisinde, yaralarda, migrende ve kurt du§urücü amagla 
kullamlmaktadır. Zengin kültürel miras ve zengin floraya sahip Türkiye ’de geleneksel tedavi ve halk 
ilaçları agisından büyük bir birikim vardır. Bazı Euphorbia türleri Türkiye ’nin farklı bölgelerinde deri 
hastahkları ve yara iyi edici olarak kullamlmaktadır. Euphorbia türlerinin kbkleri, tohumları, lateksi, 
gbvdenin odun ve kabukları, yaprakları ve bitkinin tamamı kullamlmaktadır. Euphorbia’ların sekonder 
metabolitleri olan ge§itli kimyasal maddelere bagh tedavi edici özellileri vardır. Euphorbiaceae 
familyasına ait bitkiler isoprenoid yapısında maddeler ta§irlar. Jatrofanlar, latiranlar, tigliyanlar, 
ingenanlar, mirsinanlar gibi iskeletlere sahip diterpenoidler cinsin ana etken madde grubudur. Buna ek 
olarak seskiterpenoidler, flavonoidler ve steroidleri de içerirler. Euphorbia cinsinden ve ekstrelerinden 
izole edilen bile§iklerin koruyucu, sitotoksik, antimikrobiyal, antiinflamatuvar, antikanser ve antioksidan 
vb. etkileri vardır. 

Anahtar kelimeler: Sütleğengiller, Euphorbia, Geleneksel tedavi, Türkiye, Biyolojik aktivite. 
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INTRODUCTION 

Humans have always made use of their native flora, not just as a source of food, but also for fuel, 
medicines, clothing, home construction, and chemical production. Traditional knowledge of plants and 
their properties has always been transmitted from generation to generation through the natural course 
of every day life (1). 

Globally, millions of people in the developing world rely on medicinal plants for primary health 
care, income generation and livelihood improvement. Between 50.000 and 70.000 plant species are 
known to be used in traditional and modern medicinal systems throughout the world (2). 

Plant natural products have been a historically important component in the treatment and 
prevention of illness. Plants are a rich source of active ingredients for health care products (3). 

Plants produce an array of active ingredients that are known as secondary metabolites. Many 
secondary metabolites have been utilized by human beings for various purposes, specially for making 
medicines and as healing agents by people of Homeopathy, Allopathy, Unani - Ayurvedic medicine 
producers and practitioners (4). 

The genus Euphorbia is the largest in the plant family Euphorbiaceae, comprising about 2000 
known species and ranging from annuals to trees. All contain latex and have unique flower structures. 
A significant percentage, mostly those originating in Africa and Madagascar, are succulent. 91 
Euphorbia species are growing in Turkey (5). In this review article, we will summarize the 
phytochemical progress of some compounds that isolated from the genus Euphorbia over the past few 
decades. Also traditional medicine uses and biological activities of isolated compound including parts 
structure-activity relationships are given. 

The genus Euphorbia contains the well-known skin irritating and tumor-promoting diterpenoids 
(Table 1), which have jatrophane, lathyrane and myrsinane (6), tigliane, ingenane, daphnane (7), 
paraliane, pepluane, segetane skeletons and sesquiterpenoids (Table 2) (euphanginol, clovandiol, 
euphorbioside A, euphorbioside B (8), flavonoids (Table 3) (rutin, kaempferol, myricetin, quercetin 
and derivatives) (9), volatile compounds (terpinene, linalool, α-terpineol, β-caryophyllene, 
α-humulene, germacrene-D etc.) (10), tannins (euphorbins), triterpenoids (Table 4) (lupeol, lupeol 
acetate, betulin, β-amyrin) and phytosterols (β-sitosterol etc.) (11). These constituents have been 
isolated from different parts (leaves, aerial parts, milky latex, roots and seeds) of the Euphorbia 
species. 

An increasing attention has been paid to Euphorbia diterpenes because of their diverse structures 
and therapeutical importance. Macrocyclic diterpenes from Euphorbia species have been found to 
possess cytotoxic, antitumor, antibacterial, anti-inflammatory and anti-HIV activities (12). In addition, 
their biological activity includes antiproliferative, modulability of multidrug resistance, cytotoxic, 
antiviral, antidiarrheal, molluscicidal, antifeedant, antimicrobial and antipyretic-analgesic activities (7-
8). 

Some of the species are used in folk medicines to cure skin diseases, wounds, warts, gonorrhea, 
migraines and intestinal parasites in the world as well as in Turkey. Euphorbia genus is known to 
contain a wide variety of terpenoids, ranging from mono-, sesqui-, and diterpenes to triterpenoids and 
steroids. Many of these compounds have been investigated for their toxicity or their potential 
therapeutic activity, and some have been used as medicines since ancient times (13). 
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Table 1. Chemical structure of some diterpenoids isolated from Euphorbia species 
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HQ 
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*jatrophanes R3O 0R4 

Name 
2,5,14-triacetoxy-3-benzoyloxy-7-isobutyryloxy-9-nicotinoyloxy 
jatropha-6(17),11E-diene-8,15- diol 
2,5,7,8,9,14-hexaacetoxy-3-benzoyloxyjatropha-6(17),11 E-dien-
15-ol 
2,5,9,14-tetraacetoxy-3- benzoyloxy-7-isobutyryloxyjatropha-
6(17),11E-diene-8,15-diol 
2,5,7,14-tetraacetoxy-3-benzoyloxy-9-nicotinoyloxyjatropha-
6(17),11E-diene-8,15-diol 
2,5,7,9,14-pentaacetoxy-3-benzoyloxyjatropha-6(17),11 E-diene-
8,15-diol 
Pepluanin A 
Pepluanin B 
Pepluanin C 

N 

Nic 

Ri R2 R3 R4 R5 
Bz Ac iBu H Nic 

Bz Ac Ac Ac Ac 

Bz Ac iBu H Ac 

Bz Ac Ac H Nic 

Bz Ac Ac H Ac 

Bz Ac Ac Av Nic 
Bz Ac MeBu H Nic 
Bz iBu Bz Ac Ac 

Rl 

R4 

Name 

OR6 

R5 

Ri 

l,5,8,9-tetraacetoxy-2-benzoyloxyacetoxy-7-
isobutyryloxyjatropha-6(17),1 lE-dien-14-
5 -acetoxy-3 -benzoyloxy-9 -cinnamoyloxy-15-
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6(17),llE-dien-14-one 
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-P^5 

*latyranes 

Name 
3/?,12a-diacetoxy-19-
3/?,12a-19-triacetoxy 
12a-19-diacetoxy-3/?, 
3/?,8a, 12a-triacetoxy-
3/?,8a, 12a-triacetoxy-
3 /?,7a,12a-triacetoxy 
3 /?,7a,12a-triacetoxy 
3/?,12a-diacetoxy-8a 
3/?,12a-diacetoxy-7a 
3/?,12a,19-triacetoxy 
phenylacetoxyingol 
3/?,12a,19-triacetoxy 

hydroxy-7a,8 a-ditigloyloxyingol 
■7a-hydroxy-,8a-ditigloyloxyingol 
7a-hydroxy-,8a-ditigloyloxyingol 
7a-isovaleryloxyingol 
7a-angeloxyingol 
8a-isovaleryloxyingol 
8 a-benzoyloxyingol 

benzoyloxy-7a-hydroxyingol 
benzoyloxy-8a-nicotinoyloxyingol 
8a-nicotinoyloxy-7a-

8a-hydroxy-7a-phenylacetoxyingol 

Ri R2 R3 R4 R5 

Ac Tigl Tigl OH Ac 
Ac H Tigl OAc Ac 
H H Tigl OAc Ac 
Ac iVal Ac H Ac 
Ac Ang Ac H Ac 
Ac Ac iVal H Ac 
Ac Ac Bz H Ac 
Ac H Bz H Ac 
Ac Bz Nic H Ac 
Ac PhAc Nic OAc Ac 

Ac PhAc H OAc Ac 

R3o 

*myrsinanes R20 

Name 
5 a, 15/?-di-0-acetyl-7/?,14/?-di-0-nicotinoyl-14-desoxo-3/?-0-
propanoylmyrsinol 
3/?,5a,15/tori-0-acetyl-7/?,14/^di-0-nicotinoyl-14-desoxomyrsinol 
3/?,5a,15/?-tri-0-acetyl-7/?-0-benzoyl-14/?-O-nicotinoyl-14-desoxomyrsinol 
5a,15/?-di-0-acetyl-7yS-0-benzoyl-14yg-0-nicotinoyl-14-desoxo-3yg-0-
propanoylmyrsinol 
5a, 14/?, 15/Mri-0-acetyl-7/?-0-benzoyl-14-desoxo-3/?-0-propanoylmyrsinol 
5 a, 14/?, 15/?-tri-0-acetyl-7/?-0-nicotinoyl-14-desoxo-3/?-0-
propanoylmyrsinol 
5a, 14/^di-0-acetyl-15/?-hydroxy-7/?-0-nicotinoyl-14-desoxo-3/?-0-
propanoylmyrsinol 

R1 R2 R3 R4 

Pr Nic Nic Ac 

Ac Nic Nic Ac 
Ac Bz Nic Ac 

Pr Bz Nic Ac 

Pr Bz Ac Ac 

Pr Nic Ac Ac 
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Table 2. Chemical structure of some sesquiterpenoids isolated from Euphorbia species 

13 

glc O// 

gb O 

Name 
1 euphanginol 
2 cyclocaryophylla-4-en-8-ol 
3 4/?,5 a-epoxy-4,5 -dihydrocaryophyllen-14-ol 
4 clovandiol 
5 euphorbioside A 
6 euphorbioside B 
7 deglucosyl euphorbioside A 

Table 3. Chemical structure of some flavonoids isolated from Euphorbia species 

C02H 

Name 
1 quercetin 3-0-6'-(3-hydroxy-3-methylglutaryl)-/?-D-

glucopyranoside 
2 quercetin 3-0-(2",3"-digalloyl)-/?-D-galactopyranoside 
3 quercetin 3-0-(2"-galloyl)-^-D-galactopyranoside 

5 6 7 

OH OH 

OH 
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Table 4. Chemical structure of some triterpenoids isolated from Euphorbia species 

R2 

R-|0 

Name 
Lupeol acetate 
Betulin 
Betulinic acid 
Lupeol 

R1 R2 
Ac Me 
H CH2OH 
H COOH 
H Me 

/?-amyrin 

Turkey is one of the richest countries in the world in terms of plant diversity. To date 
approximately 10.500 plant species have been identified within its borders and 30% of these are 
endemic (1). The ratio of endemism is one of the most important indicators to evaluate environmental 
value of an area. In Turkey, the rate of endemism in plant species is relatively high when compared 
with other European countries (2). 

The western part of Anatolia, which lies between the Aegean Sea and Central Anatolia, is called 
West Anatolia. In the coastal regions a typical Mediterranean climate prevails, but in the inner regions 
the climate favors steppe formation. There are fertile agricultural areas along the broad rivers that 
meanders through the valleys, but the south-western and the inner regions bordering Central Anatolia 
are mountainous. The mild and humid climate produces a rich flora in West Anatolia (14). 

East Anatolia is the largest geographical region in Turkey. Since the area is surrounded by coastal 
mountain ranges, it is shielded from the moderating effect of the sea breeze. For this reason, winters 
are usually cold and long, and precipitation generally occurs as snow which lasts for several months. 
After a very short and rainy spring, a hot and dry summer follows (15). 

North and South Anatolia by the Black Sea and the Mediterranean Sea shows different 
characteristics of topography, socio-economic welfare and ethnic origin, when compared to the other 
sections of the country (16). 

The middle part of the Anatolian peninsula is surrounded by mountain ranges and called is “Central 
Anatolia”. Due to shielding from the moderating effects of the sea breezes by the surrounding 
coastline mountains, this area is subject to cold winters and dry, hot summers. The rainfall mostly 
occurs in spring. The flora is mainly of the steppe character, with natural pastures, scattered and 
disturbed forests (17). 

Traditional medicine with Euphorbia species in Turkey 

In the course of history Anatolian cultures had a great impact on the constitution and development 
of contemporary cultures from religions to medicine. The relationship between humans and plants 
have existed since the existence of human beings. Due to its strategic importance, the region has been 
dominated during history by Western (Greeks, Romans) or Eastern (Turks, Mongolians) civilizations. 
These historical events have probably had a great influence on the local cultures including the 
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traditional and folk medicines of the communities in the region. In this part of the world, plants have 
been used as a source of medicines from ancient times onward. In spite of such a rich cultural heritage 
and relatively rich flora, the number of scientific ethnobotanical field surveys, at least published in the 
international journals, among the regional communities is very low. Meanwhile, the worldwide 
threatening factors on the traditional heritages have been valid for the region and this wealth of 
information has slowly vanished with the influencing factors of modernization; urbanization, 
migrations, development of roads and communication media, easier access to modern medicine and 
drugs, etc. (18). 

Turkey has a great history of folk medicine. Medical folklore researches about diseases in which 
herbal drugs are used colloquially in Turkey, their effects and names have been going on increasingly 
since Republican. Historical records show that a great number of herbal drugs were exported at the 
time of the Ottoman Empire. For centuries, Turkish people have been using herbal medicine for the 
treatment of some daily diseases. In recent years, the plants – used traditionally for curative purposes – 
have attracted attention of the researchers. Documentation of the indigenous knowledge through 
ethnobotanical studies is important for the conservation and utilization of biological resources. 
Therefore, establishment of the local names and the indigenous uses of the plants has significant 
potential biocultural benefits (2). In different regions of Turkey some Euphorbia species have been 
using to treat some diseases. Different Euphorbia species, local names, parts used and therapeutic uses 
have been shown in Table 5. 

Biological Activities 

Anti-inflammatory activity 
Inflammatory diseases are among the most common health problems treated with traditional 

remedies. Therefore, it is crucial to evaluate the potential of herbal remedies for the discovery of novel 
bioactive compounds that might serve as leads for the development of potent drugs (23). 

As leucocytes play an important role in the development of the inflammatory reaction, inhibition of 
their migration accounts for the inflammation inhibitory effect. The water soluble fraction of 
Euphorbia royleana latex, showed dose-dependent anti-inflammatory and antiarthritic effects in 
different acute and chronic test models in rats and mice. It reduced the exudate volume and the 
migration of leukocytes and showed poor inhibitory effect on the granuloma formation induced by 
cotton pellets, while it had a low ulcerogenic score. The oral LD50 was more than 1500 mg/kg in both 
of rats and mice (24). 
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Table 5. List of plants used as a remedy in different regions of Turkey 

Scientific name Local 
name 

Plant 
part 
used 

Therapeutic uses References 

E. myrsinites L. Sütleğen Latex Anthelmintic 2-19 
E. rigida Bieb. Sütleğen Latex Anthelmintic, antihaemorrhoidal 19 

E. macroclada Boiss. Sütlüceot, 
Sütle ü en, 
Sütlot 

Latex Antipyretic in malaria, 
antihaemorrhoidal, warts, wound 

healing, snake-scorpion bites, 
analgesic in toothache, wound 

healing, scorpion bites, eczema, 
fungal infection 

4-20-21 

E. seguieriana Necker Tasmaotu, 
Sütlüot 

Latex Antipyretic in malaria, 
anti-inflammatory, wound healing 

4-16 

E. apios L. Sürgenotu Root Laxative 2 
E. stricta L. Sütleğen Latex Analgesic in toothache, callus 1 

E. agraria Bieb. Süt otu Latex 4 
E. armena Prokh. Sütlübiyan Latex Wound healing, constipation 4 

E. falcata L. supsp. 
falcata var. falcata 

Sütleğen Latex Eczema, fungal infection 4 

E. heteradena Jaub. & 
Spach. 

Sütleğen Latex Constipation 4 

E. nicaeensis All. 
subsp. lasiocarpa 

Boiss. 

Sütlüyen Latex Anthelmintic, 
antifungal 

4-22 

E. virgata 
Waldst. & Kit. 

Sütcan Flower Eczema 4 

E. coniosperma Boiss. Sütle ü en, 
Sütlk 

Latex, 
Aerial 
parts 

Wound healing, snake-scorpion 
bites, warts 

17 

Euphorbia sp. Keringan Latex, 
Stem 

Constipation 15 

In carrageenan-induced oedema test in rats and mice, ethyl acetate extract of E. royleana latex 
(EA) showed significant inhibition of oedema. The higher dose tested (200 mg/kg) showed 35.9% 
inhibition in rats and 33.3% in mice and was statistically highly significant. In the subacute test of 
formaldehyde included arthritis the extract showed inhibition of 39.1% and 47.8% at 100 and 
200 mg/kg respectively on day 10. The extract also showed an inhibitory effect on oedema induced by 
formaldehyde after 4 h in a dose related manner. EA lowered the arthritis induced increase in the total 
leucocyte count and also showed inhibition of erythrocyte sedimentation rate, the increase of which is 
a common feature in arthritic conditions EA showed an inhibitory effect on the migration of 
leucocytes and significantly reduced the exudates volume in the pleural cavity of rats in carrageenan 
and dextran-induced pleurisy test. The reduction in the pleural exudate volume show the inhibitory 
action of EA on vascular permeability, the increase of which is a characteristic of inflammation (25). 

Nitric oxide (NO), produced by inducible NO synthase (iNOS), is one of the important mediators 
of inflammation and excessive NO would produce detrimental effects to individuals with chronic 
inflammation. An inhibitory effect with a great potency and specificity on the LPS-induced NO 
production was observed by Euphorbia hirta L., with its β-amyrin component contributing to this 
inhibitory effect. A 95% ethanolic extract of Euphorbia hirta (0.1 mg/mL) or β-amyrin 
(0.025 mg/mL; 58 nM) abolished most of the NO production (26). 
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