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Abstract: Euphorbia royleana (family: Euphorbiaceae) is a cactus plant bearing milky latex with traditional medicinal uses to treat various 
diseases and conditions like gastro-intestinal problems, laceration, wounds, earache, skin problems, arthritis etc. This review documents the 
ethnomedical uses, phytochemistry, pharmacological 
activities and toxicological studies of E. royleana to identify 
the remaining gaps and supply a basis for further 
investigations. The data and information on E. royleana was 
retrieved using various databases such as PubMed, 
Springer, Taylor and Francis imprints, ScienceDirect, Google 
Scholar, ChemSpider, SciFinder, research and review 
articles from peer-reviewed journals and unpublished data 
such as PhD thesis, in addition to ethnobotanical books, 
chapters and Wikipedia. Phytochemical investigations have 
led to the isolated structurally diverse diterpenoids and 
triterpenoids with reported pharmacological activities as Anti 
angiogenic, Inhibiting NO production in BV-2 cells, MDR 
modulator, in-vitro cytotoxicity. E. royleana is a valuable 
medicinal source and further studies in this topic can validate 
the traditional and ethnobotanical use of the plant. 
Furthermore, there are gaps need to filled before therapeutic 
uses validation because the long-term in vivo toxicity and clinical efficacy of E. royleana formulations have not been thoroughly demonstrated. 
The present review thus highlights E. royleana as a pharmacologically valuable yet underexplored medicinal plant and it strongly supports for 
systematic phytochemical, and clinical investigations.  
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1. Introduction  

From the earliest archaeological evidence to the advent of 
industrial agro-ecosystems, humans have remained 
contingent upon the plant diversity. The knowledge of folk 
medical practices has been transferred from our ancestors to 
us.1 In rural areas, 80% of the population worldwide depends 

on herbal medicine for their healthcare needs.2 WHO explains 
the traditional medicine system as the sum total of the 
knowledge, skills, beliefs, and practices based on theories, and 
experiences indigenous to different cultures, whether 
explicable or not, used in the maintenance of health as well as 
in the prevention, diagnosis, improvement or treatment or 
physical and mental illness.3 Therefore, the increasing 
dependence on the use of medicinal plants in industrialized 
cultures is yielding to the advancement of extraction and also 
in improvement of medicines and clinical treatments. The 
presence of natural compounds in different parts of plant are 
less harmful and has no adverse effects resulting in making 
medicinal plants more popular and making them useful in the 
treatment of disease. This is evident from the fact that natural 
products are playing an important role in the treatment of 
cancer and infectious diseases.4,5 

The family Euphorbiaceae has a wide range of diversity 
and comprise large woody trees to simple weeds.6 

Euphorbiaceae is one of the biggest families of flowering 
plants, composed of over 300 genera and 8000 species.7,8,9 

One of the largest genus in the family Euphorbiaceae is 
Euphorbia which comprises over 2000 species and includes 
small trees, shrubs, herbaceous plants, vines, and 
sacculents.10,11 The genus can be found in all temperate and 

Abbreviations: WHO- World Health Organization; DPPH- 2,2-diphenylpicrylhyrazyl; ABTS- 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid); 

NO scavenging - Nitric oxide scavenging; Caco-2 - human colon adino-carcinoma cells; BV-2 cells- microglial cell; MDR- Multi Drug Resistance; IC50 

– half maximal inhibitory concentration; HL-60–human myeloid leukemia cell; HepG2- Human hepatoma liver cell; BALB/3T3- embryonic cell line, 

normal murine fibroblast; CMT1- canine mammary gland tumors; MPG- canine mammary gland tumors; NWHR- north western Himalayan range; S. 

pneumonia - Streptococcus pneumonia; F. Solnai- Fusarium Solnai; A. niger - Aspergillus niger; F. oxysporum - Fusarium oxysporum; S. typhi- 

Salmonella typhi; K. pneumonia- Klebsiella pneumonia; P. vulgaris- Proteus vulgaris; P. multocida - Pasteurella multocida; B. subtilis - Bacillus subtilis; 

E. coli - Escherichia coli; P. chrysogenum - Penicillium chrysogenum 
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tropical regions and has a worldwide distribution.11 This wide 
distribution of the genus might be the reason of the presence 
of bioactive secondary metabolites of different classes.12,13  

The genus Euphorbia is known as spurges and is commonly 
used as an ornamental plant.14 Spurges usually exudates white 
latex on cutting.15,16 Genus is scientifically reported for its 
anticancer, cytotoxic, antimicrobial and antiviral activities.17,18 

Several plants of genus Euphorbia are known as folk herbal 
medicine mainly in ‘Traditional Chinese Medicine’.16 Plant parts 
of species of this genus are widely used for the treatment of 
liver diseases, snake bites, cancer, ascites, rheumatism, joint 
and leg pain.7,19 E. royleana species of Euphorbia genus are 
mostly found in eastern and western ghats of Himalayas in dry 
rocky hilly areas and species native to China South-Central, 
China Southeast, East and West Himalayas of India, 
Myanmar, Nepal, Pakistan. E. royleana is known as chuu 
(chuuein), sullu in northern India.20,21 More than 190 species of 
genus Euphorbia are reported in India.22 The plant is used 
traditionally for the treatment of ailments like paralysis, loose 
motions, bladder stones, and ear pain.23 Piscicidal and anti-
acetylcholinesterase activity were shown by the Stem bark 
extract of E. royleana.24 Anti-inflammatory and anti-arthritic 
activities were shown by the latex of the plant.25 Also, 
nanoparticles of E. royleana whole plant and leaves extract 
possess biological activities and have great potential for both 
sustainable environmental and nanomedicine, especially in 

combating microbial infections and illnesses associated with 
oxidative stress related disorders.26, 27 

The study on chemical constituents of E. royleana along 
with its pharmacological activities has been made. 
Diterpenoids, and triterpenoids were isolated and identified as 
potent molecules along with their cytotoxic nature. In the 
current paper, an overview of the current knowledge and 
information about E. royleana is presented for the study of its 
ethnopharmacology, phytochemistry, pharmacology, and 
toxicology. 

2. Materials and Method  

Presently collective information on E. royleana plant since 
1862-2023 has been set. The review explains about the 
summary of up-to-date information on botany, phytochemistry, 
ethnomedicinal uses and biological activities. To explore the 
ethnomedical uses, phytochemistry and pharmacology of the 
E. royleana species, an extensive literature search has been 
made. Many of the search terms used includes: E. royleana 
and taxonomy, ethnomedical uses, phytochemistry and 
pharmacology of E. royleana species. The terms were studied 
and systematically summarized and organized into many titles 
to facilitate the understanding. This review was conducted 
mainly by using different scientific databases such as PubMed, 
Google Scholar, Scopus and Science Direct. 

 

Figure 2. Distribution of Euphorbia royleana in Asia and in India (Source: MAP CHART: https://www.mapchart.net/) 

 

Figure 1. Isolated potent bio-molecules from different plant parts of E. royleana Boiss 
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Also, ChemDraw 16.0 software has been used for the 
drawing of chemical structures. The results of this review 
research were interpreted, analyzed and documented based 
on the bibliographical information obtained. Ancient texts were 
also consulted and local information available in sources such 
as PhD and MSc theses, books. The review is divided into four 
main parts: ethnopharmacology, phytochemistry, bioactivities 
of extracts and toxicity.  

2.1. Ethnopharmacology 

Distribution: In India, there are total 195 species of genus 
Euphorbia.21 Habitat of plant E. royleana is dry rocky hill 
slopes. Communities of the species are mostly found in 
eastern and western ghats of Himalayas.25,28 Species is native 
to India, China, Pakistan, Myanmar, Nepal.29 

Plant profile: The scientific classification of the plant E. 
royleana is:  

Kingdom - Plantae 
Division - Tracheophyte 
Class – Spermatophyta 
Order – Magnoliopsida 
Family – Euphorbiaceous 
Genus – Euphorbia 
Species – royleana 

Plant E. royleana gives an appearance like cactus, and is a 
thorny succulent shrub, 5-7 meters tall, glabrous.30,31,32,33 

Leaves are green and fleshy and are arranged alternatively, 
and they get shredded off in the hot and summer season.34 

Stems are thick and sponges, 5-7 angled and prickles are 
attached to it and are paired. Cyathia in sessile ‘cymes’ of 3 
each, arising from the internodal sinuses, yellowish in colour32 

And, the synonyms of species are Euphorbia pentagona Haw 
& Euphorbia pentagona Royle.36,37  
Some common names of the E. royleana species are as 
follows: 

English: Sullu spurge, 
Hindi: Chhun, dandathor, senhur, shakarpitan, 
Nepali: Siundee, 
Sanskrit: Nanda, Nisrinsapatra, Saptala, 
Urdu: Thuhar20 

Ethnomedicinal Information: E. royleana parts are widely 
used in India and some other countries to treat various human 
diseases and have curative properties. In most cases, the 
species is used to treat gastro-intestinal problems and to cure 

lacerations. In some parts of the world, plant is considered as 
ornamental plant and used as fencing for keeping stray animals 
away. The latex part is commonly used for various ailments in 
ethno-culture. Other parts used are roots, stem, leaves, and 
pith. Table 1 & 2 represents the data about ethnomedicinal 
knowledge with their treatments available and the local names 
of the plant around the world and in India.  

In Nepal, latex is used to treat stomachic disorder and the 
mixture of it with honey is used as an anti-helminitic medicine 
to treat muscular swellings. Juice of leaves is used to treat 
bronchitis and pneumonia.41,44 Roots have been used for the 
treatment of cough.45 In Pakistan, burning stem is used for 
relaxing an earache and the jelly like material obtained by 
removal of bark is useful in removal of urinary bladder stones.23 

Various states of India use the E. royleana plant for their 
needs provided by their ancestral knowledge and plant parts 
are used accordingly for the diseases and the ailments to cure. 
Latex of the plant is used for the treatment of male impotency 
as it is known as goumutra shilajit, in Ayurveda.20 It is also used 
on animals by topical method for curing fracture bones, for 
stimulating ovulation, to treat cataract of cattle and for the 
treatment of tail infection in animals.5,9,52,59,60 Milky latex is used 
externally for ring worm, rheumatism, boils, warts, etc.61 The 
latex is applied as gulon on the painful parts, but care should 
be taken that water should not touch on that part and latex 
must be kept away from the eyes. Latex is filled in the hollow 
cavities of decayed tooth.56 Small pieces of stem are fried in 
mustard oil till amount of oil reduced to 1 by 10th of the 
original.21 Juice of heated leaves is applied to earache and 
paste of crushed leaves is used to cure wounds and skin 
eruptions.57 In case of snake bite, decoction prepared from 
small roots and kali mirch is given to patient as a medicine. 
Stimulating ovulation and tail infection in animals is also 
treated.53 The pith of unripe papaya fruit is cooked with chicken 
to keep it hydrated and used to prevent liver disease and 
chronic fever.61 Mixtures of stem with other plant parts used for 
the treatment of cold and anaemia in the form of paste and 
powder respectively.51 

2.2. Bioactivities of Extracts 

Extracts of different plant parts of E. royleana species were 
investigated for bioactivity by different methods. In-vitro and in-
vivo studies showed anti-tumor, antioxidant, anti-fungal, anti-
inflammatory, anti-diabetic, cytotoxic activity. Among all the  

 

Figure 3. (A) Whole plant of E. Royleana Boiss. growing on dry hill rocks showing habitat (B) Yellow flowers of species blossoming in the month of February-March 

(C) Leaves of E. Royleana (D) E. royleana species on dry hill slopes. 
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different plant parts, latex extract with different solvents is 
commonly investigated for the cytotoxic activity, anti-
inflammatory, anti-diabetic activity and showed appreciable 
results. Table 3 describes the biological activities of organic 
extracts of plant parts. 

 Anti-inflammatory activity: in-vivo anti-inflammatory 
activity performed on rats and mice of ethyl acetate fraction 
from 85% ethanol and of hydro-soluble fraction. The higher 
dose tested (200 mg/kg) showed 35.93% inhibition in rats and 
33.28% in mice by Carrageenan-induced oedema test in rats 
and mice of ethyl acetate latex extract. It also showed marked 
inhibitory activity against histamine, 5- hydroxytryptamine and 
dextran-induced oedema in rats. Also, results explain that ethyl 
acetate shows an anti-inflammatory effect in rats with 
adrenalectomies, but it does not appear to function by 
activating the adrenal pituitary axis.68 Both acute and chronic 
models of inflammation is tested in rats by hydro soluble 
fraction of latex and was active in suppressing the paw 
oedema. Leukocyte migration produced less volume of 
exudate because of the latex's strong dose-dependent anti-
inflammatory activity. It also had a mild inhibitory effect on the 
development of granulomas brought on by cotton pellets. It 
showed better gastrointestinal tolerance in rats compared to 
standard drug, acetylsalicylic acid used.25 

Anti-oxidant activity: Free radicals are thought to be the 
cause of several ailments and the use of synthetic antioxidants 
are restricted, due to their carcinogenic effects. As a result, 
scientists have concentrated on natural antioxidants. Whole 
plant, latex and stem checked for their antioxidant activity. 
Free radical scavenging activity and DPPH assay of whole 
plant represents good result of hexane extract (0.38 mg/mL) 
among methanol and aqueous extract. Also, all the 3 
investigated extracts reducing capacity increases with 
increase in concentration (25-800 µg/mL).71 Anti-oxidant 

activity of lyophilized latex analysed by DPPH neutralisation 
(96.3 µg/mL), NO scavenging ability (1.87 mg/mL). Reduction 
potential was also examined using FRAP assay and comes out 
to be 15.8 mg vitamin C equivalents per gram of dry weight. 
Free radical scavenging ability and high reduction potential 
makes the E. royleana lyophilized latex a good source of 
antioxidant agents.73 Among the methanol and DCM extract by 
maceration process of stem, methanol extract (70.1 mg/mL) 
shows good DPPH scavenging activity.75 

Anti-microbial activity: The three extracts of fresh plant with 
the solvent methanol, hexane, and aqueous extracts 
investigated for antimicrobial activity against six pathogenic 
microorganisms. Hexane and methanolic extracts shows good 
results against A. Niger with the 11.66 ± 0.57 mm and 14.00 ± 
1.00 mm, respectively. The smallest zone of inhibition is seen 
against E. coli with all the three extracts hexane (7.00 ± 1.00 
mm), methanol (5.67 ± 0.57 mm), and aqueous (6.00 ± 1.00 
mm).71 Anti-fungal & bacterial activities examined against 7 
pathogens with three extracts of leaves of different solvents. 
Only ethanolic extract exhibits antifungal activity against P. 
Chrysogenum and F. oxysporum15.0 ± 0.20 mm & 12.0 ± 0.25 
mm, respectively. Ethanolic extract shows maximum zone of 
inhibition of antibacterial activity against S. typhi, K. pneumonia 
& P. vulgaris 16.5 ± 0.25, 16.0 ± 0.18 & 12.0±0.29, 
respectively. Aqueous extract of leaves against E. coli exhibits 
less minimum zone of inhibition among all (5.0 ± 0.26).72 

Cytotoxic and anti-tumor activity: E. royleana plant shows 
good potential for antitumor and cytotoxic activity. In-vitro 
activities performed on (Caco-2 cells), (CMT1 cells, MPG 
cells), HepG2 cells, BALB/3T3 cells and by brine shrimp 
lethality test depicts the good results. The brine shrimp 
mortality test is an effective, accurate and economical method 
for the evaluation of cytotoxicity. It is used to evaluate the  
cytotoxicity potential of a fresh hexane extract of whole plant. 

Table 1. Ethnomedicinal uses around the world. 

S. No Place Local name Part use Uses Treatment References 

China 

1. Guangdong Hainan: 
Guangxi: 

WP Acuteskin diseases, 
psoriasis 

- 38 

Nepal 

2. Western Nepal Siundi S, L Flatulence & dermatological 
problems. 

Burning stem for gastritis& latex for 
dermatological disorder. 

39 

Pyuthan district Siyuri S, F Gastric troubles, cuts and 
wounds 

Juice and paste of leaves is for fever 
and cuts. 

40 

Myagdi District Siyuri L, F, P Anti-helminiticto treat 
muscular swellings. 

Latex with honey as an anthelminitic 
medicine and muscular swellings. 

pith for stomachache and juice of the 
leaf as a peadiatric medicine. 

41 

Myagdi District Siundee WP Anthelmintic, appetizer, 
gastro-intestinal problems, 
cathartic, fever. 

- 42 

Watershed area Siudi L To treat joint and leg pain - 19, 43 

Rupandehi Sihundisinghe L, F Bronchitis, pneumonia, 
stomachic disorders 

Latex is used for gastric diseases. 
Warm leaf juice is used to treat 
bronchitis and pneumonia. 

44 

Terai plains Siundi WP, R Timber for fences. Root for the treatment of coughs 45 

Kaski (Pokhara 
metropolis) 

Siundi F, S Gastro-intestinal disorder, 
fractures, oral and tooth 
ailments. 

- 46 

Ilam district  L, S Anorexia, stomach disorder, 
Conjuctivities 

Latex is applied carefully on temper of 
opposite side of infected eye 

47 

Pakistan 

3. Lahore Danda thor S, R Hepattitis - 48 

Islamabad Danda thor WP Catharatic, anthelminitic - 49 

Abbotabad City Dozkhimeva/ 
zakoom/ 
cactus 

S Earache, paralysis, loose 
motions, bladder stones. 

Burning stem for earache and by 
removing the bark of plant and eating 
the jelly like material is useful removal 
of urinary bladder stones. 

23 

Malakand Zahro botay L Analgesic &anti-
inflammatory 

- 50 

Abbreviations: WP-whole plant; L- latex; S-stem; F-leaf; R-root; B-bark 
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Minimum and maximum mortality (6.66% and 61.66%) were 
observed at 25 ppm and 800 ppm. Anti-tumor activity of 
different concentrations (25-800 mg/ml) of methanolic, hexane 
and aqueous extracts of fresh plantwas studied as a potato 
disc assay. The percentage of tumor inhibition increases with 
increase in the concentration of plant extracts. Maximum tumor 
inhibition was studied with hexane extract (63.49 ± 1.81%), 
followed by methanol (56.01 ± 1.34%) and water extracts 
(45.87 ± 2.71%).74 Anti-tumor activity performed on 
(HEGP2)cell line and (BALB/3T3) cells of a lyophilized latex 
which shows medium toxic effect on HEGP2 cell line with an 
IC50 of 80.2 µg/mL and has, a weak harmful impact of 
BALB/3T3 cells with an IC50 of 352.1 µg/mL. Results explain 
that lyophilized latex may use as a remedy for the treatment of 
liver cancer.76 Non flowering aerial part of a plant macerated 
with the methanol solvent and further tested for the human 
hepatoma (HepG2) cell, human breast adenocarcinoma 
(MCF-7) cell and (Caco-2)cell. Plant methanolic extract is 
active towards human colon adenocarcinoma cells with an IC50 

9.1 (µg/mL) and no response to the other 2 cells.73 Hexane and 
ethanolic extract of a plant is tested for the in-vitro and in-vivo 
canine mammary gland tumors (CMT1 and MPG cells) and 
exhibits good result. In-vitro results explain that it could inhibit 
cell proliferation and colony formation and suppress the tumor 
cell growth which results from cell cycle arrest and necrosis. 
And, the in vivo results explain that it could reduce the size of 
solid tumors and exhibits low toxicity in cMGT bearing nude 
mice. Hence, the findings prove that it has potential anti-tumor 
effects of canine mammary gland tumors.80 

Other activities: E. royleana Boiss. stem extracts of methanol 
and DCM solvents tested for inhibitory potential in vivo and in-
vitro blood glucose levels, as well as biochemical activity 

against -amylase. The potential results recorded with the 
methanolic extract. Efficient results recorded at 500 mg/kg of 

methanolic stem extract (in-vivo). In vitro - amylase inhibition 
shows IC50 value of methanolic extract 7.753 mg/mL which 
was better than the DCM extract 10.28 mg/mL.75 Ethyl acetate 

Table 2. Ethnomedicinal uses in India 

S. No Place Local name Part use Uses Treatment References 

Arunachal Pradesh 

1. Lohit  S Cold (PFs) Burning stem for gastritis& latex for 
dermatological disorder. 

54 

Anaemia (DFs)/ Powder Juice and paste of leaves is for fever 
and cuts. 

Haryana 

2. Hisar Dandathor L Skin ailments (allergy) - 55 

Himachal Pradesh 

3. Hamirpur Chu, chui, thor      L,S, R Stimulating ovulation and 
tail infection in animals. 

 
- 

56 

   snake bite treatment. Decoction of roots and kali mirch is 
used. 

Shimla   Medicinal and ornamental 
value. 

 57 

Mandi Chuhna L,S cuts, burns, itching, 
abscesses, allergies 

Small pieces of stem are fried in mustard 
oil till amount of oil reduced to 1/10th of 
the original. 

22 
 

Solan Chhuro L,S Cure painful areas and as 
a cavity filler. 

Latex is filled in the hollow cavities of 
decayed tooth. 

59 
 

Jammu & Kashmir 

4. Kupwara Guresochal F, L Skin eruptions, wounds Leaves are crushed to make paste 60 

NWHR WP Antihelminitic properties - 61 
NWHR - L fracture Latex is use by topical method on 

animals 
62 
63 

Mizoram 

5. Mizoram Chawng P, F To treat liver diseases, 
boils, warts 

Latex is used externally for ring worm, 
rheumatism, boils, warts, etc. 

Juice of heated leaves is applied to 
earache. 

64 
 

Orissa 

6. Orissa jasiju/ Danda, 
Thur 

 Anti-inflammatory, anti-
arthritis 

- 65 
 

Tamil Nadu 

7. Nilgiris biosphere Nanda, Danda 
thor 

 Male impotency, anti-
helmintic. 

Latex used to treat male impotency and 
as hair tonic. 

21 
 

Uttar Pradesh 

8. Garhwal Himalayas - S Cataract of cattle. - 66 

Uttrakhand 

9. Tehri Grahwal Sulla F, L Bio-fencing, cuts and 
wounds. 

Latex is used externally for ring worm. 
Juice of leaves is applied to earache. 

58 

Dhundsir Gad  L Cuts and wounds Latex is applied externally. 67 

Ukimath Sulla B, L Ear pain Juice is applied externally as eardrop 
and during secretion from ears. 

68 

Kedarnath forest 
division 

Sulla L - Latex is used as an antiseptic on cuts 
and wounds. 

67 

Almora khyun S Tooth cavity, tooth ache Milky extract secreted by stem is directly 
applied on affected tooth 

69 

West Bengal 

10. Eastern Himalayas Siwri L Cold and asthma. - 70 

Abbreviations: WP-whole plant; L- latex; S-stem; F-leaf; R-root; B-bark 
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fraction of latex showed antipyretic activity by the yeast 
induced hyperthermic test in rats and pyrogen induced 
hyperpyrexia in rabbits. The oral dosages of 50, 100, and 200 

mg/kg, it decreased the pyrexia-induced rabbits body 
temperatures, although the effect peaked in the first two hours 
and then progressively diminished. Fraction also shows weak 
analgesic activity. Results conclude that these activities may 
also be due to inhibition of prostaglandins.69 Aqueous extract 
of stem has the potential to be used as an organic fertilizer, 

which helps in enhancing the productivity of important 
plants.76 Ethyl acetate fraction of latex shows 
immunosuppressive property by in-vitro and in-vivo  
experiment. It suppresses cell mediated immunity and 
humoral immune responses also.28 Hydro-soluble fraction and 
ethyl acetate fraction of latex analyzed for the anti-arthritic 
activity performed on rats and mice. The ethyl acetate fraction 
showed inhibition of increase of erythrocyte sedimentation 
rate which is the common feature of arthritic, and it lowered 

Table 3. Biological activity of extracts. 

S. No Biological activity Activity on/against Extraction method Extractive solvent IC50/ mean ± SD References 

Aerial part 
1. Cytotoxicity Caco-2 cells Maceration MeOH 9.1 (µg/mL) 70 

Whole plant 
2. Antioxidant DPPH Orbital shaker Hexane 0.38 (mg/mL) 71 

MeOH 0.58 (mg/mL) 
Aqueous 1.13 (mg/mL) 

Anti-tumor Potato disc assay Hexane 63.49±1.81% 
MeOH 56.01±1.34% 
Aqueous 45.87±2.71% 

Cytotoxic Brine shrimp lethal 
test 

Hexane. 6.66% at 25 ppm 
61.6% at 800 ppm 

Antimicrobial E. coli Hexane 7.00 ± 1.00 mm 
MeOH 5.67 ± 0.57 mm 
Aqueous 6.00 ± 1.00 mm 

B. subtilis Hexane 12.00 ± 0.57 mm 
MeOH 10.67 ± 0.57 mm 
Aqueous 8.33 ± 0.00 mm 

P.multocida Hexane 10.33 ± 0.57 mm 
MeOH 8.33 ± 0.57 mm 
Aqueous 8.00 ± 1.00 mm 

A.niger Hexane 14.00 ± 1.00 mm 
MeOH 11.66 ± 0.57 mm 
Aqueous 9.33 ± 0.57 mm 

F.Solnai Hexane 10.33 ± 0.57 mm 
MeOH 10.00 ± 1.00 mm 
Aqueous 8.66 ± 0.57 mm 

Leaves 
3. Antifungal P. chrysogenum Shaking PE NA 72 

EtOH 15.0 ± 0.20 mm 
Aqueous NA 

F. oxysporum PE NA 
EtOH 12.0 ± 0.25 mm 
Aqueous NA 

Antibacterial E. coli PE 8.5 ± 0.23 mm 
EtOH 7.0 ± 0.25 mm 
Aqueous 5.0 ± 0.26 mm 

S. pneumonia PE 6.0 ± 0.15 mm 
EtOH 8.0 ± 0.16 mm 
Aqueous 9.0 ± 0.19 mm 

S. typhi PE 11.0 ± 0.26 mm 
EtOH 16.5 ± 0.25 mm 
Aqueous 12.0 ± 0.22 mm 

K. pneumonia PE 12.0 ± 0.16 mm 
Et 16.0 ± 0.18 mm 
Aqueous 9.0 ± 0.16 mm 

P. vulgaris PE 6.5 ± 0.22 mm 
EtOH 12.0±0.29 mm 
Aqueous 7.0 ± 0.26 mm 

Latex 
4. Immunosuppressive prop. In-vitro & in-vivo - 85% EtOH (EtOAc fr.) NA 28 
5. Anti–inflammatory/ anti-

arthritic 
Rats and mice - Hydro soluble fr. NA 25 

6. Anti- inflammatory / anti-
arthritis 

Rats and mice - 85% EtOH (EtOAc fr.) NA 68 

7. antipyretic Rats and rabbits - 85% EtOH (EtOAc fr.) NA 70 
8. antioxidant DPPH lyophillization - 96.3 µg/mL 73 

NO scavenging 1.87 mg/mL 
 Cytotoxic activity HEPG2 80.2 µg/mL 

  BALB/3T3 352.1 µg/mL 
9. Pro-inflammatory Mouse ear - MeOH - 74 

Stem 

10. Antioxidant DPPH Maceration by 
shaking 

MeOH 70.1 µg/mL 75 
DCM 112.5 µg/mL 

Anti-diabetic -amylase MeOH 7.75 µg/mL 
DCM 10.28 µg/mL 

11. Allelopathic effect Seeds Shaking incubator Aqueous - 76 

12. Anti-tumor CMT1 cells - Hexane 4.5 ± 2.5 mm 77 

EtOH 14 ±5.2 mm 

MPG cells Hexane 3.5 ± 1.5 mm 

EtOH 12 ± 3.1 mm 

Abbreviations: PE- Petroleum ether; DCM- Dichloromethane;  EtOAc- Ethyl acetate; EtOH- Ethanol; MeOH- Methanol; Fr.- Fraction 
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the induced arthritic increase in total leucocyte count. Hydro-
soluble fraction showed dose dependent inhibitory activity in 
formaldehyde induced arthritis.25,68 Chemometric multivariate 
analysis of plant parts of E. royleana revealed the 
chemotaxonomic significance and thus the metabolite 
correlated antioxidant and anti-tyrosinase inhibition activities 
performed of solvent – dependent extraction of different plant 
parts. Among all stem extracts of E. royleana demonstrate 
potent tyrosinase inhibition (IC50 0.21–0.45 µg/mL), 
significantly outperforming both flower and leaf parts, 
revealing the potential of E. royleana plant parts.86 

  The biological activities showed the potent nature of the 
plant and can be used for the clinical analysis. The potential for 
bioactivities can be attributed to the bioactive components 
present in the plant. Overall, study of activities shows that 
organic extracts of the plant exhibit biological activities which 
might be helpful in prevention of various diseases and can be 
used in alternative system of medicine. 

 2.3. Phytochemistry 

 

Figure 6. Biological activity of plant extracts. 

 

 

Figure 4. Traditional uses of the plant for various diseases and uses. Ailments in others section includes earache, toothache, bladder stones, snake bite, cataract, 

arthritis, anaemia. 

 
Figure 5. Plant parts of E. royleana species used traditionally for the treatment of various ailments. 
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Chemical constituents: Several compounds of diterpenoids 
class have been isolated from the E. royleana plant parts.  
Various processes such as extraction, reflux, partitioning etc. 
(with different solvents) were carried out to isolate compounds 
from different parts (Aerial part, stem, whole plant and latex) 

and further investigated for their bioactivities. Numerous 
studies have been carried out on different parts of E. royleana 
plant from which various diterpenes have been isolated. Latex 
subjected to extraction and partitioning resulted in to mixture of 
four tetra esters of the macrocyclic diterpenes ingol and 4 tri-

 

Figure 7. Lathyrane diterpenes (I), Ingol lathyrane type diterpenes (II), Ingenane type diterpenes (III), ent-isompirane type (IV), ent-abietane type diterpenes (V), 

Ingenol diterpenoid (VI), Eurifoloid D (VII), ent-3β,13S-dihydroxyatis-16-en-14- one (VIII) Euphoroylean A (IX), ent-kaurane tpe diterpens (X), Euphoroylean B (XI) 
Eurifoloid E (XII), ent-16a-hydroxy-atisane-3-one (XIII), euphorantone B (XIV) (3b,23Z)-9,19-cyclolanost-23-ene-3,25-diol (XV) 

Table 4. Phytoconstituents and their biological activities. 

S. No. Plant part Extraction method Extractive solvent Phytoconstituents Category Bioactivity References 

1. Latex Extraction and 
partitioning 

MeOH 
 

Mixture of 4 tetra-esters diterpene - 74 
Mixture of 4 tri-esters 

2. Aerial part - 70% aq.Me2CO 10 new ingol lathyrane 
and 2 known ingenol 

diterpenes Anti angiogenic 78 

3. Stem Reflux MeOH 2 new ingenane diterpenes Inhibiting NO 
production in BV-2 
cells 

31 
2 new ent-atisane 
2 new ent-kaurane 
2 new ent-abietane 
1 ent-isopimarane 
12 known compounds 

4. Whole plant Extraction and 
partitioning 

EtOH 8 new compounds diterpenes MDR modulator 30 
22 known compounds 

5. Aerial part - 90% aq. EtOH 3 new ingol diterpenes Cytotoxicity 79 
3 known ingol 

6. Whole plant - 95% EtOH Fr. 2 new ingenane and ingol Diterpenes and 
triterpenes 

In-vitro cytotoxicity 77 

7. Stem Extraction and 
partitioning 

Aq. EtOH 2 new triterpenoids Triterpenes - 82 

Abbreviations: MeOH: Methanol; Aq.: aqueous; EtOH: Ethanol; Fr.: fraction; Me2CO: Acetone 
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esters of the diterpenes74 Also, as aerial part of the plant was 
treated with 70% aqueous acetone resulted ten new ingol 
lathyrane and two known ingenol, that possess anti-angiogenic 
activity.78 Similarly, when stem is subjected to reflux with 
methanol as an extractive solvent, two new ingenane, two new 
ent-atisane, two new ent-kaurane, two new ent-abietane, one 
ent-isopimarane and twelve known compounds that are 
reported for the inhibition of NO production in BV-2 cells.31 In 
2020, eight new compounds were isolated from whole plant 
with ethanolic extracts containing 22 known compounds. ingol-
3,7,12-triacetate-8-benzoate, showed most active MDR 
modulator activity with no obvious cytotoxicity, and able to 
enhance the efficacy of anticancer drug.30 Cytotoxic activities 
on HL-60 by MTT assay performed of three new and three 
known ingol diterpenes isolated from 90% ethanolic extract of 
aerial part.79 Two new ingenane & ingol and eleven known 
compounds from ethyl acetate fraction of whole plant isolated 
and tested for the cytotoxic activity on A549 lung cancer cell 
line. Among all, two previously known triterpenoids showed the 
moderate activity.80 Table 4 illustrates the chemical 
components isolated from the plant with their biological 
activities. 

2.4. Toxicity of Euphorbia royleana 

E. royleana sap caused a severe conjunctival, corneal, and 
iritis inflammatory reaction, but not dermatitis. The acute 
reaction may be due to stronger penetration of the sap 
alkaloids into the cornea.81 Correlation of the anti-acetyl 
cholinesterase and molluscidal activity of the latex extract is 
studied in-vivo and in-vitro. Study shows that the extract 
contains a potent anti-acetyl cholinsetrase substance and 
shows molluscidal activity. So, it does not conclude that its 
mortal to snail but it is due to strong anti-acetylcholinesterase 
activity. The substance which is responsible for the activity is 
temperature resistant and soluble both in water and organic 
solvents.82 The findings from an article on piscicidal and 
antilethal activity of latex against the freshwater snakehead 
fish Channa punctatus and the Swiss albino mice Mus 
musculus suggests that the latex should only be used in 
moderate doses. Latex treatment is toxic to both test animals 
and is proven by the lethal concentration values. The toxicity 
of the latex treatment to the freshwater fish Channa punctatus 
was both time and dose dependent. However, muscle toxicity 
in mice was only dose-dependent and greater than in fish.83 

Table 5 illustrates toxic nature of plant parts. 

3. Discussion 

The first experimental evidence to prove traditional use for 
the treatment of fever is presented by69 which was conducted 
on rats and mice by using in-vivo method and results in that 
the ethyl acetate fraction of latex shows antipyretic activity.40,42 
However, the number of studies is low and present a gap in 
order to conclude the antipyretic activity because of unknown 
responsible constituents. Another traditional use supported by 
experimental research is the anti-inflammatory activity and 
according to the reviewed literature, latex part is used for the 
treatment.50,62 Hydro-soluble and ethyl acetate fraction of latex 
shows the biological activity performed on rats and mice by in-
vivo. However, authors did not specify the compounds exerting 
the anti-inflammatory activity performed on rats and 

mice.25,68,74 Gastroprotective properties were shown 
traditionally by parts of the plant in Nepal and in India42,46,61,42 

and this biological activity is scientifically proved by performing 
cytotoxic activity of lyophilized latex and methanolic extract of 
aerial part on HepG2 cell by MTT assay and against Caco-2  
cells respectively.70,73 However, there is still a need to explore 
the plant to treat various ailments of gastro-intestinal which all 
are mentioned traditionally and the chemical constituents. 
Fracture body parts are being treated by the leaves and the 
latex of the plant in Kaski region of Nepal and in Jammu & 
Kashmir since ancestral practices46,59 and this property of plant 
to heal bones have been examined by in-vivo method of latex 
part on rats and mice as antiarthritic activity and showed 
positive results.68 

Limitations  

E. royleana has a variety of medical applications, but it also 
has certain limits. The latex of the plant shows toxic effects and 
causes irritation or swelling to skin or loss of eyesight. 
Therefore, while handling gloves should be used; the face 
should be protected, and the plant should be kept away from 
kids. Preventive measures must be taken to overcome health 
related problems.  

4. Conclusion 

Euphorbia royleana is a medicinally significant cactus-like 
plant whose various parts have been traditionally employed 
across diverse ethnomedical systems for the treatment. Plants 
parts of species were also found to be used for preparation of 
human and livestock remedies. Traditionally, latex part of the 
plant is highly used followed by the stem and then the other 
different parts for various remedies. Insufficient knowledge of 
the in vitro and in-vivo biological activities of E. royleana, as 
well as its chemical constituents present an unfair obstacle to 
the development of novel therapeutic approaches that may aid 
in the management of diseases like diabetes and cancer. 
There is a need for more research endeavors to validate the 
mechanism of action of E. royleana and its constituents and 
subsequent clinical trials should be conducted to support their 
pharmacological efficacies and their long-term toxicity effects. 
Overall, E. royleana appears to be a promising species in 
traditional medicines and thus spreads wide array of 
pharmacological activities and potential therapeutic benefits.  
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