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INTRODUCTION 
   
The Euphorbia is the largest genus in the plant family Euphorbiaceae, comprising about 2,000 known 
species (Jassbi, 2006). Euphorbia are widely distributed throughout both hemispheres and range in 
morphology from large desert succulents to trees and even some small herbaceous plant types. 
Researched parts in various Euphorbia species include the roots, seeds, latex, lactiferous tubes, stem 
wood, stem barks, leaves, and whole plants. Many studies have suggested that these plants have not 
only therapeutic relevance but that they also display toxicity (Hohmann, 2004). Some constituents of 
Euphorbia species may be promising lead compounds for drug development. Certain Euphorbia species 
have been reported to possess antitumor activity and have been recommended for use as anticancer 
remedies (Ahmad et al., 1988; Duarte et al. 2006). Their antitumor activity was mainly attributed to the 
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presence of abietane diterpene derivatives, most of which contain lactone structures reported to 
possess potent antineoplastic activity towards various cancer cell lines (Duarte and Gyémánt,  2008; 
Liu, 2002;  Luo and Wang,  2006; Duarte and Loge, 2008; Kigoshi, 2001).Moreover, some Euphorbia 
species have been also used as medicinal plants for the treatment of skin diseases, gonorrhoea, 
migraines, intestinal parasites, warts and for mediating pain perception (Shi,  2008). Singla (1990, 
2009), Appendino(1997) and many researchers have shown that Euphorbia species also possess 
antiproliferative activity (Xu et al.; 1998), cytotoxicity (Fatope, 1996), antimicrobial activity  (Murugan 
et al.,2007),antipyretic-analgesic activity, inhibition of HIV-1 viral infection (Hezareh, 2005), inhibitory 
activity on the mammalian mitochondrial respiratory chain etc (Betancur-Galvis et al., 2003). Besides 
having beneficial importance, there are also some reports of toxicity in Euphorbia species. Their toxic 
substances originate from the milky sap, which is a deterrent to insects and herbivores. They may 
possess extreme proinflammatory and tumor promoting toxicities (Vogg et al., 1999; Baloch et al., 
2005). Severe pain and inflammation can result from contact with the eyes, nose, mouth and even 
skin, which may be due to the activation of protein kinase C enzyme (The toxic constituents of 
Euphorbia species were considered to be a kind of specific diterpenes, globally called phorboids, 
which comprise tigliane, ingenane and daphnane diterpene derivative (Cateni et al., 2003, Kedei  et al., 
2004; Zayed  et al., 2001). Steroids, cerebrosides, glycerols, phenolics and flavonoids were also isolated 
from plants of Euphorbia ( Shi et al., 2009 ) but the compounds most relevant to the toxicity and 
considerable biological activities in Euphorbia are diterpenes, especially those with abietane, tigliane, 
and ingenane skeletons (Shi et al., 2009). 13C-NMR data of these three important diterpene skeleton 
types of Euphorbia species, covering 42 abietanes, 51 ingenanes and 30 tiglianes and their structure 
activity relationship on the chemical shifts were also discussed (Qi-Cheng Wu, 2009). The plant 
lattices have been used as fish poison, insecticide and as ordeal poison. Euphorbia is stated to possess 
inflammatory, antiarthritic, antiamoebic, spasmolytic, antiviral, Hepato protective and antitumor 
activity (Tona et al., 2000; Shimura et al., 1990). The major classes of secondary metabolites present in 
Euphorbia species are alkaloids, terpenes, cyanogenic glycosides, glucosinolates, lipids and tannins 
(Hegnauer, et al., 1989).  
 
Sun spurge (Euphorbia helioscopia  L, Euphorbiacae family) is an annual plant rising 10 to 50 cm high 
with erected reddish stem, oval alternate leaves and small yellow green flowers. It is an indigenous 
plant of North Africa and most of the Europe and Asia (Blamey & Grey-Wilson, 1989). It emerges 
from November to December and invades winter crops and vegetables, such as wheat, lentil, 
chickpea, potato, and pea. It is in flower from May to October. The flowers are hermaphrodite (have 
both male and female organs) and are pollinated by flies. Clusters of flowers arise on short stiff stalks 
from the axils of the rosette of leaves at the apex of the stem. Each flower cluster consists of five leaf-
like bracts, from the axils of which arise five short stalks, which again divide into three and then into 
two. Seedlings of E. helioscopia L exhibit epigeal germination. The hypocotyl is erect, smooth and 
about 1 cm tall. The cotyledons are smooth, oval and spreading. The epicotyl is short and carries pairs 
of oval juvenile leaves, 5-10 mm long. The whole seedling exudes white latex when injured. 
 
Euphorbia helioscopia L has been considered as medicinal plant and was used in folk medicine of 
various countries around the world (Barla et al., 2006; Qureshi et al., 2007). A large number of 
secondary metabolites have been reported from sun spurge plant including diterpenoid, triterpenoid, 
tannins and steroid (Barla et al., 2006, Wu et al., 2009) which offered to sun spurge herb a wide array 
of bioactive functions. In fact, Euphorbia helioscopia L plant was reported to have an antitumor, a 
vasodepressor (Barla et al., 2006), an antiviral, an antibacterial (Al Younes and Abdullah, 2009), a 
nematicidal, an antifungal (Uzair et al., 2009) and a molluscicidal effects, the leaves and stems are 
used as febrifuge and vermifuge (Wu et al., 1991).The oil from the seeds has purgative properties, the 
roots are used as anthelmintic and the seeds mixed with roasted pepper has been used in the 
treatment of cholera (Panda et al., 2004). 
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COMMON NAMES 
 
Cat's milk, madwoman's milk, sun euphorbia, sun spurge, umbrella milkweed, wart spurge, wart 
weed, wartgrass, wartweed. 
 
ORIGIN 
 
Native to Northern Africa (i.e. Algeria, Egypt, Libya, Morocco and Tunisia), the Azores, the Madeira 
Islands, the Canary Islands, Europe (i.e. Denmark, Finland, Ireland, the UK, Sweden, Norway, 
Austria, Belgium, Czechoslovakia, Germany, Hungary, the Netherlands, Poland, Switzerland, 
Belarus, Estonia, Latvia, Lithuania, Moldova, Ukraine, western Russia, Albania, Bulgaria, Greece, 
Italy, Romania, Yugoslavia, France, Portugal and Spain), western Asia, the Indian Sub-continent (i.e. 
northern India and western Pakistan), China, Vietnam, Japan, Korea and Taiwan) (Singh and 
Ishfaq,2017). 
 
HABIT AND HABITAT 
 
This family occurs mainly in the tropics, with the majority of the species in the Indo-Malayan region 
and tropical America. A large variety occurs in tropical Africa, but they are not as abundant or varied 
as in these two other tropical regions. Common in cultivated ground throughout Britain to an altitude 
of 450 meters. However, Euphorbia also has many species in non-tropical areas such as the 
Mediterranean Basin, the Middle East, South Africa, and southern USA found in waste land and 
sunny fields. It is also found in the India, Pakistan, Bangladesh. In India, it is found in northern states, 
in Uttrakhand, Jammu and Kashmir, Himachal Pradesh and Punjab. This species is widely 
naturalised in the southern parts of Australia (i.e. in some parts of southern Queensland, in southern 
and eastern New South Wales, in southern and western Victoria, in Tasmania, in south-eastern and 
southern South Australia, and in the coastal districts of south-western Western Australia). 
 
BOTANICAL    DISCRIPTION 
 
It is an annual plant growing in arable land and disturbed ground. It grows to 10–50 cm tall, with a 
single, erect, hairless stem, branching toward the top. The leaves are oval, broadest near the tip, 1.5–
3 cm long, with a finely toothed margin. The flowers are small, yellow-green, with two to five 
basal bracts similar to the leaves but yellower, flowering lasts from mid spring to late summer 
(Blamey & Grey-Wilson, 1989). Height of the plant is 15–40 cm (6–16 in.). Stem often base branched, 
sparsely hairy which containing latex. The radially symmetrical flowers are unisexual, with the male 
and the female flowers usually occurring on the same plant.  The small male and female ‘flowers’ lack 
a perianth and are borne in groups in the centre of a bowl-like involucres (formed by fused bracts), 
the whole resembling a single lime green flower. Nectariferous glands in cyathia elliptically round, 
green, with no points. Subtending bracts obovate, like stem leaves. Stamens numerous and pistil of 3 
fused carpel. Inflorescence a 5-branched compound umbel, branches first 3-branched then 2-branched.  
They can be monoecious or dioecious. The stamens (the male organs) can number from one to 10 (or 
even more). The female flowers are hypogynous, that is, with superior ovaries. The leaves are 
alternate, seldom opposite, with stipules. They are mainly simple, but where compound, are always 
palmate, never pinnate. Stipules may be reduced to hairs, glands, or spines, or in succulent species are 
sometimes absent. Fruits are about 3 mm (0.12 in.) long, 3-valved, glossy, glabrous capsule. 
 
PHYTOCHEMICAL STUDIES 
 
The phytochemical analysis i.e. total lipids, total proteins and carbohydrates of crude powder showed 
that lipids and proteins contents were high (2.4% and 0.91% respectively) in pulverized stem while 
carbohydrate contents were high (78.27%) in pulverized leaves. Qualitative analysis by FTIR 
fingerprints and UV-scanning showed that stem and leaves of the plant contained the same 
constituents because their spectra are super-imposable. Quantitative analysis was done by calculating 
the primary and secondary metabolites (total proteins, total glycosaponins, total alkaloids, total 
flavonoids, and total polyphenolics) in all the organic extracts using suitable markers. Chloroform 
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gave very less percentage yield and nil primary metabolites so it was eliminated from secondary 
metabolites estimation. The maximum value of total proteins, total glycosaponins, total alkaloids, 
total flavonoids and total polyphenolics were found in the leaves methanol (36.56%), stem methanol 
(34%), stem ethanol (41.84%), leaves methanol (108.96%), and leaves petroleum ether (7.22%) 
respectively. Different pharmacological activities of the plants are due to their flavonoid contents 
(Singh and Isfaq, 2017). 
 
CHEMICAL CONSTITUENTS 
 
E. helioscopia L contains 4 esters, the jatrophone- type diterpenoids euphoheliosnoid A,B,C of 12- 
deoxyphorbol(12 Deoxyphorbol-13-phenylacetate -20 acetate, 12- deoxy phorbol-13-do dec-dienoate-
20-acetate  can be isolated from the fresh aerial parts. These substances are the major skin 
irritants found in the plant (Schmidt, 1980). m-hydroxy phenylglycine and 3,5 dihydroxy 
phenylglycine are two amino acids that can be isolated from the latex of E. helioscopia 
(Müller,1968).Hydrolysable tannins can be found in E. helioscopia. Helioscopinin A, helioscopinin 
B, helioscopin A and helioscopin B can be found together with the other tannins  corilagin, 
punicafolin, geraniin, elaeocarpusin, furosin, terchebin, mallotusinin, carpinusin ( Lee,1990, Zhang et 
al., (2005; 2006).  Helioscopinin -A shows anti-allergic and anti asthmatic activities in guinea pigs. It is 
suggested that this compound exerts its activities through antagonism on leukotriene  D4 induced 
responses (Park, 2001; Shi et al., 2005; Shi and Kiyota, 2008). 
 
BIOLOGICAL ACTIVITY 
 
In traditional Tunisian medicine, sun spurge has been used as treatment of warts through local 
applications of the latex on the infected area. A large number of secondary metabolites have been 
reported from sun spurge plant including diterpenoid, triterpenoid, tannins and steroid (Yamamura 
et al., 1989; Lee et al., 1990; Barla et al., 2006, Wu et al., 2009) which offered to sun spurge herb a wide 
array of bioactive functions. In fact, Euphorbia helioscopia L plant was reported to have an antitumor, a 
vasodepressor (Barla et al., 2006), an antiviral, an antibacterial (Al Younes and Abdullah, 2009), a 
nematicidal, an antifungal (Uzair et al., 2009) and a molluscidal effects. Moreover, Euphorbia helioscopia 
L was reported to have antioxidant proprieties. Some of the important biological activities are as 
follows: 
 
Antioxidant Properties: 
 Sun spurge plants (Euphorbia helioscopia, L) were collected from the north of Tunisia. Dried plant 
parts namely flowers, leaves and stem were individually extracted with methanol and ethanol. 
Extracts were screened for their antioxidant activity using the 1,1-Diphenyl-2-picrylhydrazyl (DPPH) 
free radical test. Total phenolics and total flavonoids amounts were also measured. The highest 
radical scavenging effect was observed in flowers methanolic extract with IC50 value of 26.66 ± 
0.000μg/ml. While, relatively poorer antioxidant activity were observed in the same extracts of leaves 
and stem with respective IC50 values of 65.25 ± 0.004 and 80.17± 0.012 μg/ml. Polyphenols and total 
flavonoids amounts varied in significant way among tested aerial parts of Euphorbia helioscopia L and 
among two used solvents, the highest phenolics and flavonoids contents were found in methanolic 
flowers extracts (51.49 ± 0.012 mg GAE/g dry weights, 11.38 ± 0.004 mg QE/dry weight respectively). 
However, ethanol extract of stem gave the lowest amounts of total phenolics and flavonoids (4.80 ± 
0.001 mg GAE/g dry weight and 1.69 ± 0.001 mg QE/dry weight respectively) (Uzair et al., 2009).  
 
 Allelopathic potential:  
 Studies investigating the allelopathic effect of root, stem, leaf, and fruit water extracts and infested 
soil of Euphorbia helioscopia L. on the seed germination and seedling growth of wheat, chickpea, and 
lentil were conducted in a completely randomized design with 4 replications. Water extracts of root, 
stem, leaf, and fruit were prepared by soaking dried plant parts of E. helioscopia L in water (1:20 w/v) 
for a period of 24 h. Seedling emergence, seedling vigor index, and total dry weight of wheat, 
chickpea, and lentil seedlings were significantly reduced when these crops were grown in soil taken 
from an E. helioscopia L infested field compared to soil collected from an area free of any vegetation. E. 
helioscopia L infested soil also significantly decreased the root length of wheat and lentil, and shoot 
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length of lentil compared to the control soil. Water extracts of various organs of E. helioscopia L 
significantly decreased the seedling vigor index and growth of test crops. Leaf extract had a greater 
inhibitory effect than the other extracts. Water extracts from the root, stem, leaf, and fruit of E. 
helioscopia L resulted in a reduction in the seed germination (chickpea and lentil only) and 
germination index but the leaf extract increased the mean germination time in all test crops. 
 
Anti-Leishmanial Activity:  
E. helioscopia L has anti leishmanial activity with LC 50 value ≤ 10 ug/ml. The standard error for the 
test plant extract and positive control was calculated with 95% confidence interval having significance 
value of 0( Naveeda et al., 2014). 
 
Vasodepressor Activity: 
 From the aerial parts of Euphorbia helioscopia L. (Euphorbiaceae), a jatrophane diterpene ester, 5,11-
jatrophadiene-3-benzoyloxy-7,9,14-tri-acetyloxy-15-ol and 2 lupane derivatives, lup-20(29)-ene-3-
acetate and lup-20(29)-ene-3-palmitate, together with common triterpenoids of Euphorbiaceae, 24-
methylenecycloartanol, 24-methylenecycloart-3-one, cycloartanol, and stigmast-4-ene-3-one were 
isolated. The last compounds, lup-20(29)-ene-3-acetate, 24-methylene cycloartanol, 24-
methylenecycloart-3-one, cycloartanol, and stigmast-4-ene-3-one, were isolated for the first time from 
E. helioscopia L. The fractions and the isolates were tested for their vasodepressor activity  using 
Wistar Albino rats, and 5,11-jatrophadiene- 3-benzoyloxy-7,9,14-tri-acetyloxy-15-ol, lup-20(29)-ene-3-
acetate, and stigmast-4-ene-3-one were found to possess relevant activity. The structures of all of the 
compounds were identified with spectroscopic methods. The detailed spectroscopic data of 
compound 1 is given in the present study ash (Barla, 2006). 
 
 FUTURE PROSPECTIVES 
 
Euphorbia helioscopia L has been considered as medicinal plant and was used in folk medicine of 
various countries around the world (Barla et al., 2006; Qureshi et al., 2007).  Euphorbia helioscopia L. 
whole plant has great medicinal importance, the leaves and stems are used as febrifuge and 
vermifuge (Wu et al., 1991).The oil from the seeds has purgative properties, the roots are used as 
anthelmintic and the seeds mixed with roasted pepper has been used in the treatment of cholera 
(Panda et al., 2004). A large number of secondary metabolites have been reported from sun spurge 
plant including alkaloids, flavonoids, cardiac glycosides, carbohydrates, saponins, tannins and 
triterpinoids. The presence of these secondary metabolites revealed that the studied plant Euphorbia 
helioscopia L can be used in future for finding various biological potential like antimicrobial activity as 
the synthetic antibiotics have several side effects along with its antioxidant ability.  
 
REFERENCES  
 
1. Ahmad, W., Nazir, M., Khan S.A. (1988).   The chemical composition of various Euphorbia species 

for industrial applications. Part II. Neutral lipids of Euphorbia cauducifolia. Pak. J. Sci. Res. 31: 85–
89. 

2. Al-Younis, N.K. and Abdullah, A.F. (2009). Isolation and antibacterial evaluation of plant extracts 
from some medicinal plants in Kurdistan region. J. Duhok Univ. 12(1): 250-255. 

3.  Anaissie, E.R., Kuchar J.H., Rex J.H., Summerbell R. and Walsh T. (1997). The hospital water 
system as a reservoir for Fusarium. 37th Inter science Conference on Antimicrobial Agents and 
Chemotherapy. Abstract No. J-94. 

4. Appendino, G., Szallasi, A. (1997). Euphorbium: Modern research on its active principle, 
resiniferatoxin, revives an ancient medicine. Life Sci., 60: 681–696. 

5. Baloch, I.B., Baloch, M.K., Saqib, Q.N. (2005). Tumor-Promoting Diterpene Esters from Latex of 
Euphorbia cauducifolia L. Helv. Chim. Acta., 88: 3145–3150. 

6. Barla, A., Birman, H. Kultur, S. and Oksuz, S. 2006. Secondary metabolites from Euphorbia 
helioscopia and their vasodepressor activity. Turk J Chem.30:325-332. 

7. Betancur-Galvis, L., Palomares, E., Marco, J.A., Estornell, E. (2003). Tigliane diterpenes from the 
latex of Euphorbia obtusifolia with inhibitory activity on the mammalian mitochondrial respiratory 
chain. J. Ethnopharmacol. 85, 279–282. 



Bulletin of Pure and Applied Sciences/ Vol.37-B –Botany (No.1)/ January-June 2018 
 

[25] 
 

8. Blamey, M. & Grey-Wilson, C. (1989). Flora of Britain and Northern Europe. ISBN0-340-40170-2. 
9. Cateni, F., Falsone, G., Zilic, J. (2003).  Terpenoids and glycolipids from Euphorbiaceae. Mini-Rev. 

Med. Chem. 3, 425–437.  
10. Duarte, N., Gyémánt, N., Abreu, P.M., Molnár, J., Ferreira, M.J.U. (2006). New macrocyclic 

lathyrane diterpenes, from Euphorbia lagascae, as inhibitors of multidrug resistance of tumour 
cells. Planta Med. 72: 162–168. 

11. Duarte, N., Loge, H., Ferreira, M.J.U. (2008). Antiproliferative activity of ent-abietane lactones 
against resistant human cancer cell lines. Planta Med., 74: 984–985. 

12. Fatope, M.O., Zeng, L., Ohayaga, J.E., Shi, G., McLaughlin, J.L. (1996). Selectively cytotoxic 
diterpenes from Euphorbia poisonii. J. Med. Chem., 39: 1005–1008. 

13. Hegnauer, R. (1989). Euphorbiaceae. In: Chemotaxonomie der Pflanzen, Birkhäuser Verlag, Basel. 
8: 440-474. 

14. Hezareh, M. (2005). Prostratin as a new therapeutic agent targeting HIV viral reservoirs. Drug 
News Perspect. 18: 496–500. 

15. Hohmann, J. and Molnár, J. (2004). Euphorbiaceae diterpenes: Plant toxins or promising 
molecules for the therapy. Acta Pharm. Hung. 74: 149–157. 

16. Kedei, N., Lundberg, D.J., Toth, A., Welburn, P., Garfield, S.H., Blumberg, P.M.(2004). 
Characterization of the Interaction of Ingenol 3-Angelate with Protein Kinase C. Cancer Res. 64: 
3243–3255. 

17. Kigoshi, H., Ichino, T., Yamada, K., Ijuin, Y., Makita, S.F., Uemura, D. (2001). Stereostructure and 
bioactivities of jolkinolide D. Chem. Lett.6: 518–519. 

18. Kinghorn, A.D. and Evans, F.J. (1975). A biological screen of selected species of the genus 
Euphorbia for skin irritant effects. Planta Medica. 28: 325-335. 

19.  Lee, Seung-Ho, Tanaka, Takashi, Nonaka, Gen-Ichiro; Nishioka, Itsuo (1990). Tannins and related 
compounds. XCV. Isolation and characterization of helioscopinins and helioscopins, four new 
hydrolyzable tannins from Euphorbia helioscopia L. (1). Chemical & Pharmaceutical 
Bulletin .38 (6): 1518. 

20.  Liu, W.K., Ho, J.C.K., Qin, G.W., Che, C.T. (2002). Jolkinolide B induces neuroendocrine 
differentiation of human prostate LNCaP cancer cell line. Biochem. Pharmacol. 63: 951–957. 

21. Luo, H.Y., Wang, A.Q. (2006). Induction of apoptosis in K562 cells by jolkinolide B. Can. J. 
Physiol. Pharmacol. 84: 959–965. 

22. Müller, P. and Schütte, H.R. (1968). M-Hydroxyphenylglycine and 3,5-dihydroxyphenylglycine, 2 
new amino acids from the latex of Euphorbia helioscopia L.  Zeitschrift für Naturforschung B (in 
German) 23 (5): 659–63.   

23. Murugan, S., Anand, R., Uma-Devi, P., Vidhya, N., Rajesh, K.A. (2007).Efficacy of Euphorbia milli 
and Euphorbia pulcherrima on aflatoxin producing fungi (Aspergillus flavus and Aspergillus 
parasiticus). Afr. J. Biotechnol.  6: 718–719. 

24. Naveeda Akhtar Qureshi B., Hamid UR Rahman, Abid Ali, NaseerUllah, Syed Aizaz Ali Shah, 
Imran Khan. (2014). In-Vitro Evaluation of the Anti-Leishmanial Activity of Euphorbia helioscopia L 
Stem Extract In Comparison With Synthetic Drug Amphotericin. Asian Journal of Natural & 
Applied Sciences. 3(3):12-17. 

25. Panda H. (2004). Hand book of Medicina herb with uses.Pp.512 
26. Park Kwan Ha, Koh Dongsoo, Lee Seungho, Jung Illmin, Kyung Hyun Kim, Lee Chul-Hoon, Kim 

Kye-Hoon and Lim Yoongho      (2001). Anti-allergic and anti-asthmatic activity of helioscopinin-
A, a polyphenol compound, isolated from Euphorbia helioscopia. Journal of Microbiology and 
Biotechnology. 11 (1): 138–142. 

27. Qi-Cheng Wu, Yu-Ping Tang, An-Wei Ding, Fen-Qiang You, Li Zhang 1and Jin-Ao Duan ,(2009). 
13C-NMR Data of Three Important Diterpenes Isolated from Euphorbia Species. Molecules,14: 
4454-4475. 

28. Schmidt, Richard, J., Evans, Fred, J. (1980). Skin irritants of the sun spurge (Euphorbia helioscopia 
L). Contact Dermatitis 6 (3): 204–10.  

29. Singla, A.K., Pathak, K. (2009). Phytoconstituents of Euphorbia species. Fitoterapia 61: 483–516. 
30. Singh, A. and  Agarwal, R.A. (1988). Possibility of using latex of euphorbiales for snail control. 

Sci. Total Environ. 77: 231–236. 



Maneesha Singh et. al. / Euphorbia Helioscopia L: Past, Present and Future Prospects 
 

[26] 
 

31. Singh, M. and Mohd. Isfaq (2017). Study on morpho- anatomical and phytochemical 
characterization of Euphorbia helioscopia L in Doon valley, Uttarakhand. Int J. Pharm Bio Sci. 8(2): 
849-855. 

32. Shi, Q.W., Su, X.H., Kiyota, H. (2008). Chemical and pharmacological research of the plants in 
genus Euphorbia. Chem. Rev., 108: 4295–4327. 

33.  Shi, H.M., Williams, I.D., Sung, H.H.Y., Zhu, H.X., Ip, N.Y., Min, Z.D. Cytotoxic diterpenoids 
from the roots of Euphorbia ebracteolata. Planta Med. 2005, 71: 349–354. 

34.  Shi, J.S., Li, Z.X., Nitoda, T., Minoru, I., Hiroshi, K., Naomichi, B., Kazuyoshi, K., Shuhei, N.(2008) 
Antinematodal activities of ingenane diterpenes from Euphorbia kansui and their derivatives 
against the pine wood nematode. Z. Naturforsch., C: Biosci. 63: 59–65. 

35. Shimura, H., Watanabe, N., Tamai, M., Hanada, K., Takahashi, A., Tanaka, Y., Arai K., Zhang, 
P.L. and Chang, R. (1990). Hepatoprotective compounds from Canarium album and Euphorbia 
nematocypha. Chem. Pharm. Bull. (Tokyo). 38(8): 2201-2203. 

36. Tona L, Kambu, Ngimbi N, Meisa K, Penge O, Lusakibanza M, Cimanga K, de Bruyne T, Apers S, 
Totté J, Pieters L and Vlietinck A (2000). Antiamoebic and spasmolytic activities of extracts from 
some amtidiarrhoeal traditional preparations used in Kinshasa, Congo. Phytomedicine, 7: 31-38. 

37. Uzair M, Loothar B A and Choudhary B.(2009).  A biological screening of Euphorbia helioscopia L. 
Pak. J. Pharm. Sci.,22(2):184-186 

38.  Jassbi, A.R. (2006). Chemistry and biological activity of secondary metabolites in Euphorbia from 
Iran. Phytochemistry 67: 1977–1984. 

39. Vogg, G., Mattes, E. Rothenburger, J., Hertkorn, N., Stefan, A., Sandermann, J.H. (1999). Tumor 
promoting diterpenes from Euphorbia leuconeura L. Phytochemistry 51: 289–295. 

40. Wu, T.S., Lin, Y.M., Haruna, M., Pan, D.J., Shingu, T., Chen, Y.P., Hsu, H.Y., Nakano, T. and Lee, 
K.H. (1991). Antitumor agents, 119. Kansuiphorins A and B, two novel antileukemic diterpene 
esters Euphorbia kansui. J. Nat. Prod., 54(3): 823-829. 

41. Wu, D.G., Sorg, B., Hecker, E. (1994). Oligocyclic and macrocyclic diterpenes in thymelaeaceae 
and Euphorbiaceae occurring and utilized in Yunnan (Southwest China). Tigliane type diterpene 
esters from latex of Euphorbia prolifera. Phytother. Res., 8: 95–99. 

42. Wu, D.G., Sorg, B., Adolf W., Seip, E.H., Hecker, E. (2009). Oligo- and macrocyclic diterpenes in 
thymelaeaceae and Euphorbiaceae occurring and utilized in Yunnan (Southwest China). 2. 
Molecules 14: 4475. 

43. Xu, Z.H., Sun, J., Xu, R.S., Qin, G.W. (1998). Casbane diterpenoids from Euphorbia ebracteolata. 
Phytochemistry. 49:149–151. 

44. Yamamura, Shosuke, Shizuri, Yoshikazu, Kosemura, Seiji, Ohtsuka, Jiro, Tayama, Takao, Ohba, 
Shigeru, Ito, Masatoki, Saito, Yoshihiko, Terada, Yukimasa (1989).Diterpenes from Euphorbia 
helioscopia. Phytochemistry. 28 (12): 3421.   

45. Zayed, S., Farghaly, M., Soliman, S.M., Gotta, H., Sorg, B., Hecker, E. (2001). Dietary cancer risk 
from conditional cancerogens (tumor promoters) in produce of livestock fed on species of spurge 
(Euphorbiaceae) V. Skin irritant and tumor-promoting diterpene ester toxins of the tigliane and 
ingenane type in the herbs Euphorbia nubica and Euphorbia helioscopia L contaminating fodder of 
livestock. J. Cancer Res. Clin. Oncol. 127: 40–47. 

46. Zhang, Wen, Guo, Yue-Wei (2006). Chemical Studies on the Constituents of the Chinese 
Medicinal Herb Euphorbia helioscopia L. Chemical & Pharmaceutical Bulletin 54 (7): 1037.   

47. Zhang, Wen; Guo, Yue-Wei (2005).Three New Jatrophone-Type Diterpenoids from Euphorbia 
helioscopia. Planta Medica 71 (3): 283–6.  

  
 


