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ABSTRACT

Plants and their extract have the potential to cure the infirmity of mankind. From ancient times herbal plants are
used for treatment. Croton tiglium Linn belongs to the family of Euphorbiaceae is widely distributed throughout the
plain of India. The various part of Croton tiglium possess different biological and chemical perspectives such as
anti- tumor, anti- HIV, anti- inflammatory, antidermatophytic, antioxidant activitiesin case of biological perspective
and Toxicity, Phytochemistry, cytotoxic, detoxification activities in chemical perspectives. This plant has great
prospects for development of Ayurvedic and modern medicines.
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INTRODUCTION

Plants are one of the most important sources oficimes. The use of herbal plant for treatment wapractices
from ancient times. India was a rich heritage fee of medicinal plant in clinical practices. Accoglito WHO,
80% of world population rely on herbal plants baseedicine due to diversity of medicinal plant anerbal
medicine it is difficult for WHO, to continue to delop more monographs [1]. Alternative medicine basome
very common in western culture, it focuses on tiheai of using plant for medicinal purpose. Medicipknt
frequently used as raw material for extraction ofive ingredients which used in different drugselilaxative,
antibacterial, anti-fungal [2]. A drug such as NB&l analgesia is not useful, because of liver dydfan and other
side effects.

Croton tiglium L commonly known as Jamalgota and Mukula (Sansisritvidely distributed in Tropical Asia, New
Guinea, Japan, Indonesia, China, and Southerno@ahif This plant is shrubby 12 m tall, leaves aged in
alternative, ovate to broadly rounded 4 - 9.5 ciowErs are generally small, male flowers are gdhlyesdar in
shape, hair, leaves oblong ovate and 15- 20 staRenale flowers- apetalous, the capsule is scaitbdstar shape
hairs, triangular, 10-15 mm broad and 15- 20 mng I¢8]. Croton tiglium oil contains 0.3% steers, 1.5% arachidic,
19.0% linoleic, 37.0% alike, 3.4% toxic resin oétacids [4]. Hence, the present study, review ti@mpacological
activities which have been recently explored.

Phytochemistry

Xiao-Long Zhang et al., 2016 conducted a studydeniify phytochemical investigation of the seedQrbton
tiglium resulted in isolation and structural explanatioMedeoxy-4p phorbol diester compound, the structure of
this compound established by 1-D, 2-D Nuclear magmesonance (NMR) and HR-ESI-MS (High-resolution
electrospray ionization mass spectrometry) [5]. Tiedicinal plant they screened for phytochemicalstituent.
Phytochemical analysis discloses tannins, alkajadgonins, steroids [6]. This project ensures dhelity and
safety of Karpoora Cinthamani Mathirai (KCM). ItrtainsCroton tiglium seed as detoxified, characterization was
carried out using FTIR, SEM. They conclude KCM hadkierapeutic property and trace elements revediat t
heavy metals are below deduction limit [7]. Thegused, on the influence tfjlium seeds on pharmacokinetics of
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rhein in Radix et Rhizoma Rhei and performed coisparwithin monomer. Results indicated AUC ang,,®f
Rhein in RCE are quite disparate as comparablehtonHq8]. They focused on analysis of 8 Ethnomexditplants.
The result revealed presence of compounds likdadls flavanoids, tannins in the aqueous leafaettoftiglium
and it can traditionally used for medicinal purp§@ This study proved that crotonoside, the naside of tiglium
seed, is d- riboside of iso-guanine, by measurewieldl/ absorption it showed that it occupies 9-ipos of purine
and it conformed aglycone is isoguanine [10].

BIOLOGICAL ACTIVITIES

Antioxidant activity

Shahid M et al., 2012 showed highest specific @i/ of peroxidase (POD) in leaf extract and higimcentration
of Zn. Statistics data showed antioxidant and eraignactivities were notably (p< 0.05) differenttiveen
medicinal plant, leaf and seed extract [11].

Antitumor activity

Xiao- Long- Zhang et al., during 2016 conductedual to identify a cytotoxic effect of seed tglium and they
evaluated the compound 1-4 against hepatic tumbtime (SNU 387 and SNU 398), and compound 4 eitbib
most potent activity against SNU 387 withsjGralue 0.17 um [5,12]. Researchers studied twig laasies and
isolated 11 new tigliane- diterpenoid (1-11) andirthresult proved that HL- 60 cell line with dQvalue 1.61um
show strongest activity [13]. They have isolatedebv phorbol ester as well as 4 known phorbol estatogues.
The result showed that compound 3 exhibited cyglgerases -1 and -2 inhibition with4@ralues of 0.14 and 8.5
MM [14]. Researchers studied Veeramezhugu, Siddhaufation which prescribed in cancer therapy. Resu
proved Siddha formulation established herbo-metaiteparation [15]. They studied the cytotoxic efffen hepatic
tumor cell line. Croton seeds contain 8 new phodiester and the activity evaluated against hepatior cell line
(SNU387), compound III with I§ values 1.2 um show effective result [16]. Investiggl anti-tumor activity of
aloe-Vera gel, oral treatment with aloe Vera estti@ud topical, DMBA and Croton oil. Results showtédt in
group | (DMBA+ CROTON OIL) 78.6% body weight wascieased, occurrence of tumor development and the
number of pipelines also increased from 4.9 to 5d&8rease in another group. They concluded aloe-petects
mice against Croton oil [17]. Researchers tighum for evaluating brine shrimp toxicity, their resulproved
tiglium had high toxicity to brine shrimp with Lgvalue 0.0924 g/ml [18]. They focused to find tlaitity of
tiglium againstM. obese bacteria and result showed, no tunnelling in sedchet at 100% concentration of this
species [19]. They discussed isoguanosine whidlatesh fromtiglium, showed antitumor activity against S-180
associates mice. Results proved that isoguanoshibiti the growth of S-180 and Ehrlich solid tumnrmice at
optimal dose of 96mg/kg/day x12 and 48mg/kg/daywith a 1-T/C value of 65% and 60% [20]. Researclias
the effective result ofiglium on Nasopharyngeal carcinoma (NPC). The NPC leiddaction of EBV in human
lymphoblastoid cell lines. This genome carryingl dele which exerted high in EBV antigen, they camd
treatment with Croton oil, and the results are gdloely conclude Croton tiglium used as herbal d2ig.

Anti HIV activity

Nakamura N, et al., 2004 reported that the exto&dc@roton tiglium showed inhibitory effects on proliferation of
HIV-1 [22]. They studied the compound 12-O-Acehdpbol-13-decanoate and 12-O-decanoyl phorbol-13
inhibited the cytopathic effect of HIV at |gg value is 7.6ng/ml and 7.81pg/ml and minimum cytato
concentration (Cg} value is 62.5 and 31.3 pg/ml. 12-O-Acetyl phorbtB-decanoate showed no activation of
Protein kinase C [23].

Antider matophytic activity

Han Chien Lin et al., 2016 conducted a study tduata the activity of stem, leaves and seedS.olium. Activity
was evaluated by disc diffusion and microdiluti@say against Trichophyton mentagrophytes. Resuttwead the
ethanolic stem extract had great inhibitory acgfiwitith MIC at 0.16 mg/ml oleic and hexadecanoicdabave a
major constituent in the stem and demonstrate gthoriidermatophytic activity [24].

Antiter mitic activity

Sohail Ahmed et al, 2007 studied about change mmedling behavior such as number of bacterial defrin
hindgut activation of enzyme in midget. Resultsvedo that the low L;(12.85 % and 2.65 h) at a concentration of
50% and 100%. There was no tunnelling in soil gatith 100% [25].

Antimicrobial activity

Shahid M et al., 2008 studied antifungal and acti@al activities and determined by purificatiomdatheir results
showed by SDS-PAGE and it revealed that the pdrifieotein was monomer, which possess a strong evatlb
spectrum antimicrobial activity [26].
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Antileukemia activity

Kupchan S, M et al., 1976 studied antileukemicvégtiagainst p388 lymphatic leukemia in mice. Ré&sylroved
that systematic fraction of Croton oil led to iqest 13- decanoate and phorbol-12 tailgate as weagrinciple
[27].

Anticonvulsant activity

Mudium R, et al., 2014 evaluated the anticonvulssffect of hydro-alcoholic seed extract toflium in rats and
mice and results showed the effect was less as a@ugo sodium valproate. There was the high pegenof
mortality intiglium group in chemically induced convulsion when coraplatio sodium valproate [28].

Gadtrointestinal activity

Mi Seong Kim et al., 2014 studied the effect oftorofructus extract (CFE) and croton oil (CO) opdlisis in OP9
adipocytes, results showed CFE and CO play impbrtae in the development of Lipolysis- stimulatiagent in
adipocytes [29]. They showed comparison betweentiglium and processetiiglium to test GI motility. The Lk,
value of rawtiglium is 888mg/kg and processédlium 2139mg/kg. It proved this processing procedurarnple,
affordable and safe [30]. Studied pharmacologitfelce and fraction on the Gl tract, results proteat the n-BuOH
and water fraction show spasmolytic activity witketimanol extract, Polyethylene and ethyl acetatee vsbiowed
spasmogenic effect. Data indicate the ethyl acdftatetion on Gl are mediated, activation of M3 naritic
receptor and Gainflux through L-type C& channel [31]. Croton oil has dual action (contmagtand relaxing)
intestinal muscle contraction were induced by Qmodd, it implies that the action on gastrointeatimotility is
moderated by calcium channel results also suggdistedCroton oil possess spasmolytic and spasmogeaperty
[32]. Studied ethanol extracts as laxative matarghg the intestinal transit method. Results shibthat ethanol
extract oftiglium seed at dosage 0.06ml/30g is effective as a laxatie Lo was 0.0707 [33]. Investigated the
effect of tiglium on intestinal transists mice, la@se of croton tiglium oil increased Gl transistscharcoal and
high dose exerted an inhibitory effect. Colonicditadinal stripes in treated mice were less deadicatelectric field
stimulation as compared to control mice modulatesn@ility and induced inflammation [34]. Studiedasved the
effect of ion transportation in rat epithelial, thgtract affects chlorine movement were more ditbah sodium
movement in intestinal epithelial cell [35]. Examihthe effect oftroton extract on human intestinal epithelial
cells(in-vitro). Results showedroton was directly related to dose, high concentratiffects the growth of cell but
low concentration had not any influence. Cellsieated chronically withcroton extract shows high proliferation
[36].

Larvicidal activity
Dophutica M et al., 2015 studied mosquito larvitidatential against several mosquito vectors asdlte revealed
that the crude petroleum ether extracts of the @oton tiglium have remarkable larvicidal activity [37].

Detoxification activity
Shanavaskhan A E, et al., 1997 studied detoxificatchnique used by the traditional physician eféfa, India to
purify toxic herbal drug. Ten toxic herbs and ralevdetoxification technique they discussed [38].

Tumor- Enhancing activity

Ji-Young Kim et al., 2015 investigated mutagenispanses in fiv&salmonella typimurium strain. Tiglium extract
inhibited gap junction intracellular communicati@8JIC) related to the tumor- promoting potentiaheTresults
proved thatiglium seed contains mutagenicity, tumor-promoting paaéatong the dysfunction of GJIC [39].

Sivak A et al., 1969 they discussed the tumor ptorgophorbol ester frontiglium alter the permeability and
structural properties of the cell membrane of ssoembryo fibroblast of 3T3 line, results provedlt thxposure of
mouse skin to phorbol ester would not lead to lgste damage [40]. The study focused on the modeidn of
this phorbol ester on cellular and intracellularnmbeane, these are: inhibition of tumorigenesis il tstage
carcinogenesis and the relationship between imtjatagents [41]. Studied the phenotypic expressidn
transformation, results showed that untreated dellge increased the number of transformed clongsjnbthe
presence of a phorbol ester number of transforctates did not increase [42]. They shov@aton resin give rise
to very few tumorsCroton oil is reported to elicit a decrease incidencenafignancy, increase incidence of tumor
regression and when applied alone is notably tuyeoic. The chemical composition play important raie
determining the biological activity [43]. Investigathe extraction and isolation of the active aawgenic agent and
their long- term biological testing, results showmdterials are potentially co-carcinogen at lowads phorbol
myristate acetate show promoting activity [44]. did structure elucidation of pure crystalline, Hyg active
tumor-enhancing principle of sedgtoton tiglium, prepared crystalline derivatives of the activenpound and
discussed active material [45].
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Molluscidal activity

Yadav R P, et al., 2006 investigated the bark efstiem ofCroton tiglium have strong molluscicidal activity against
the snail Lymneae acuminate. The result showedetxasure of low doses of aqueous extract altexd protein,
total free amino acid, glycogen and activities nkyame acetylcholinesterase. The effect was doserdigmt and
there was significantly recovered in snail’s tispU€].

Chobchuenchom W et al., 2004 discussed total 91 imdeenous plant samples from 78 different speciResults
showed LG, value ofCroton tiglium have strong molluscicidal activity as compared tteeo species. (L& 73.60
mg/l) [47].

Others
Ariharan V N, et al., 2015 focused on utilizatiohaocommonly available bio energy crop, evaluate Bysio-
chemical method, analysis property by blending withventional diesel at 10% (B10) and 20% (B20jhh@lues
were compared with ASTMT standard of biodiesel e found blended 20% (B20) with ASTMT standardeéha
a potential source of biodiesel [48].

CONCLUSION

Natural products identified from traditional medial plants have always paved the way for developraénew
types of therapeutics [49Croton tiglium has been used to treat various diseases for harehundreds of years.
The present review reports the various pharmaccddgiotentials which are explored by various regeans. The
active exploration of natural sources has provided developments based on the understanding of leanand
redundant physiological mechanisms [50]. Such eapilon will lead to a safe and effective pharmagaal
treatment.
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