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ABSTRACT

Chelidonium Majut the plant family of Asteraceae , native to terageeAsia, but naturalized in many countries
including scattered parts of North America. The aifmthis study was to overview its Anti-Malarialoperties,
Immunosuppressive properties, Anti-inflammatory perties, Anti-cancer properties. This review adiclvas
carried out by searching studies in PubMed, MedlWeb of Science, and IranMedex databases .Thal iséarch
strategy identified about 98 references. In thiglg{46 studies was accepted for further screenimd et all our
inclusion criteria [in English, full text, therapéa effects of Chelidonium majusand dated maintyrfithe year up
to 2016.The search terms were “Artemisia annua’h€etapeutic properties”, “pharmacological effectsit was
said to be good for cancer treatment. Anti-tumdeaf Anti-microbial effect, Hepato-toxicity, Antidant effect,
Hepatocarcinogenesis effect , Apoptogenic actieffgct, Proapoptotic activity effect, Immunomodatgtactivity
effect, The antimitotic effects, Chemical integéffect, Anti-inflammatory and analgesic activiteffect, Oxidative
stress effect, Inflammation effect, Proinflammateffect, Skin problem effect, Liver effect, Antigign and ant
ovalbumin effect ,Inhibition of the serotoninergicstem effect. Chelidonium majusused for the trewitof various
diseases and possess lots of effects. In this,sturdipxidant effect, Anti-inflammatory and antircar properties of
this plant are presented using published articlesdientific sites. Besides, it was said to be goodkin problem
treatment.

Keywords: Chelidonium Majus, Phytochemicals, Therapeutidea$, Pharmacognosy, Alternative and
complementarymedicine

INTRODUCTION

It is proved that herbal medicine is effectivelie treatment of many diseases[1-Chlidonium majusbelongs to
the buttercup family, is a herbaceous perennialtpléthe only species in the genus Chelidonium.sltnative
to Europe and western Asia and introduced widelManth America . Greater celandine is a perennéabtwith an
erect habit, and reaches 30 to 120 cm high. Theegeare pinnate with lobed and wavy-edged margimso 30 cm
long. When injured, the plant exudes a yellow tange latex [2].

The flowers consist of four yellow petals, eachwttibcm long, with two sepals. A double-flowerediety occurs
naturally. The flowers appear from late springumser inumbelliform cymes of about 4 flowers [3helseeds are
small and black, borne in a long, cylindrical cdps&ach has anelaiosome, which attracts antsfedie the seeds
It is considered an aggressive invasive plantatural areas. Control is obtained mainly via pgllor spraying the
plant before seed dispersal. The whole plant isictdR moderate doses as it contains a range ofis
oquinolinealkaloids but there are numerous therépeises when used at the correct dosage. The afldtoid
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present in the herb and root is coptisine [4]. ©tidkaloids present include methyl 2'-[7, 8-dihyskiaguinarine-8-
yi] acetate, allocryptopine, stylopine, protopine, norchelidonine, berberine, chelidonine,
sanguinarine, chelerythrine, and 8-hydroxydihydngsenarine. Some alkaloids have shown potentialviact
against methicillin-resistant Staphylococcus auféiis

The effect of the fresh herb is of a mild analgesiwlagogic, antimicrobial, oncostatic and centralvous system
sedative in in vitro experiments on animal cellsandine is shown to be cytostatic. An immune stating effect
has also been noted. Some studies show that thiallextraction can have the same effects. Thelailks are
known to cause immobilization in mice after beimgéested orally or injected. The alkaloids causeptiess and
tone reduction of smooth muscle in rabbits. Thelaikls are also noted to stimulate the heart anddiof frogs,
cats and dogs, raising the blood pressure and wigehe arteries [6].

The latex could be employed for cauterizing smalero wounds. Early studies of celandine showed that
causes contact dermatitis and eye irritation, paldrly from contact with the poisonous red to gelllatex of the
stem. This effect has not been observed in anitodies; no inflammation was observed in rabbit &sts. The
latex can leave a non-permanent stain. Stains ionaskhe fingers are sometimes reported to cayseireitation
after rubbing the eyes or handling contact lenghs.latex is also known to stain clothes [7, 8].

The characteristic latex also contains proteolyBazymes and the phytocystatin chelidostatin, acps#
inhibitor. These co-constituents could explaintthgical use of greater celandine against wartsnaoiés [9].

"Ukrain" [Ukrainian: Ykpais] is an alternative medicine promoted to treat eat@sed on Chelidonium. The drug
was created in 1978 by the Ukrainian chemist Vagyiskyi. The drug is named in honor of the nation
of Ukraine and is produced by an Austrian compaowidky Pharma. Although the drug was never apprdwed
any regulators, Novytskyi claimed it to be a congleure for all cancers, radiation-induced diseasesAIDS and
was arrested in Vienna for aggravated fraud on edelper 4, 2012. C. majus has shown analgesic actatit
200 mg/kg dose in mice [10].

Anti-cancer

The effects of naturally occurring homochelidonineomparison to chelidonine on cell cycle progi@ssand cell
death in leukemic T-cells with different p53 statwgre reported. The data indicate that chelidoreame
homochelidonine are potent inducers of cell deatltancer cell lines, highlighting their potentiglavance in
leukemic cells [11].

The blockage effect of GU and CM obviously dependsthe doses used. GU and CM could also impede the
occurrence of stomach cancer induced by MNNG, hadnipeding rate is about sixty percent [12].

Only three different cases treated with preparatiémain. Result showed that Ukrain can be helpfuinnproving
the general condition and prolonging life by reductof the tumour progression and its immunomodoraeffect
on the organism [13].

In vitro possibility that Ukrain may influence thphenotype of lymphocyte subpopulations isolateanfiwealthy
donors was evaluated[14].

The preliminary results of two independent clinitahls conducted with the preparation "Ukrain",ntaining
thiophosphoric acid alkaloid derivatives from tHant Chelidonium majusL{greater celandine] was summarizedin
order to investigate whether it has immunopoteingaproperties in cancer patients. Result shows$ soane
therapeutic benefit from the use ©helidoniummajug'Ukrain"] as an immunostimulant in cancer patgenan be
achieved [15].

The biological effect of two nucleases isolatedrfloh. majusmilk sap, CMN1 of 20 kDa and CMN2 of 36 kDa, on
HelLa and CHO tumour cell lines was evaluated. Resufl this study show that purified nucleases CMaht
CMNZ2 isolated fromCh. Majusmilky sap exhibit apoptotic activity in HeLa turmocell line, but not in CHO cells,
without inflammatory reaction [16].
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The effect of lectin fronChelidonium majuslon normal and cancer cells in culture in vitro wascribed. Evident
apoptotic lesions were observed in CHO cells ard Veell marked apoptotic lesions in R2C cells.dntrast, only
insignificant numbers of fibroblasts reacted to aipglied lectin [17].

The synergistic biological action of five celandi@&aloids in normal and cancer cells was investigaThe results
showed a differential ability of celandine alkal®itb penetrate into the normal and cancer celtiortewhich was
inversely proportional to their cytotoxic activit@ytotoxicity tests demonstrated selective andqmofl apoptotic
effects of a five-alkaloid combination in the mouselanoma B16F10 cell line[18].

Anti-cancer effect of chelidonine and an alkaloidract fromChelidonium majusn overcoming MDR of different
cell lines was demonstrate@helidonineand the alkaloid extract inhibited P-gp/MDRL1 aityiin a concentration-
dependent manner in Caco-2 and CEM/ADR5000 andseseheir doxorubicin resistance. In addition lickomine
and the alkaloid extract inhibited the activitytbé drug modifying enzymes CYP3A4 and GST in a eiieggendent
manner. [19].

The effects of C. majus L. extract on human epiagdnczarcinoma A431 cells through multiple mecharsiswas
investigated. C. majus L. extract not only inhiditBlF«B activation, but it also activated p38 MAPK and
MEK/ERK signaling. Taken together, these resulthalestrate that C. majus L. extract inhibits thelifetion of
human epidermoid carcinoma A431 cells by inducipgpdosis through caspase activation anddBRnhibition via
MAPK-independent pathway [20].

One new alkaloid, together with 10 known compouwese isolated from the aerial parts@fielidonium majus.
by repeated silica gel column chromatography. Tlvesepounds were screened for cytotoxicity againstdn non-
small lung carcinoma, breast cancer and liver aarinea series of cytotoxic tests, compounds 9 Hddlisplayed
potent cytotoxic activity against H1299, MCF-7 &8iMC-7721, with the IC50 values of 8.16-3525mL [21].

Anti-tumor effect

The effects of the drug on cell survival, alteratiof the cell cycle and induction of apoptosis wesamined
without and in combination with ionizing radiati¢fi). The TP53 status of the cell lines used wase alvestigated.
Differential effects of Ukrain in modulating radian toxicity of human cancer cell lines and itstewtive effect in
normal human fibroblasts suggest that this alkaloaly have potential properties for clinical radiemotherapy
(22).no evidence was found for the selective cytiofty previously reported for Ukrain(TM) [23].

The antitumour activity of a C. majus extract itre@iand in vivo was investigated. Low to almost aytotoxic
effect was observed on primary endometrium canetls € C-EM005, PC-EM002 and on normal fibrobladtsce
3T3, when treated with CM2B. Besides, less metastagre counted in mice treated with 1.2 mg/kg CM2R not
with 3.6 mg/kg Ukrain(TM), compared to the contgsbup. The extract did not affect the weight of gramary
tumours [24].

Direct cytotoxic effects, as well as indirect amtitor effects ofChelidonium majusthanolic extract against different
tumor cell lines was investigated. The results éath possible usefulness Ghelidonium majusrude extract in
antitumor therapy, whether through its direct oykit effect, by prevention of metastasis, or asizaljt therapy
[25].

Anti-microbial

A shotgun proteomic approach combined with labeéfprotein quantitation according to the exponéwntia
modified protein abundance index (emPAl) was exachirResult revealed a similar stress and deferagde
protein composition of pharmacologically activerglapecies and showed the presence of differehbpeahesis-
related and low molecular inducible antimicrobiapgides. These findings could form the basis fathfer
elucidation of the mechanism of the strong pharruagcal activities of these medicinal plant extea26].

Hepato-toxicity

Both the potencies of Chel exhibited anti-tumor amdi-oxidative stress potential against artifigialhduced
hepatic tumors and hepato-toxicity in rats. Morelss are warranted [27].
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Antioxidant

In an in vitro study, antioxidant effect of a metbhextract isolated from the greater celanditelidonium majus
L. (CME) was investigated.it was concluded that ¢ixract of C. majus L. had a strong antioxidarteptial and
exerted the antiproliferative activity via apoptsin leukemia cells. CME due to the presence ofsbguinoline

alkaloids and the flavonoid components may playimportant role in both cancer chemoprevention tghoits

antioxidant activity and modern cancer chemotheggpgytotoxic and apoptosis-inducing agent [28].

Hepatocar cinogenesis

the ability of Chelidonium majue potentiate the hepatic effect of a sub-toxicedo§ acetaminophen, in rats
wasassessed. C. majus does not modify the heffatseof acetaminophen in our in vivo experimemadel(29).
Several cytogenetical and enzymatic protocols wmsed to test if two microdoses of Chelidoniummajemnely
Chelidonium-30 (Ch-30) and Chelidonium-200 (Ch-20@ed as homeopathic drugs, showed anti-tumovitgcti
and also favorably modulated genotoxic damagesumedi by an azo dye in mice at several intervalfixafion
[30].

Anti-tumor, hepato-protective and anti-genotoxifeefs of Ethanolic whole plant extract 6helidonium majushas
been examined. The results suggest anti-tumor;ganttoxic and hepato-protective effects of theniplxtract,
showing potentials for use in cancer therapy [31].

Apoptogenic activity

The involvement of mitochondria in apoptosis indoretby both alkaloids was supported by cytochromadevation
in cytosol, with an accompanying decrease in cytmtie C content in the mitochondrial fraction. Itsvshown
earlier, that CHE, in contrast to SAN, does nogiiatt directly with DNA. This fact is in line withNA damaging
effects of the alkaloids detected in the COMET ws$devertheless, apoptosis-inducing activity of Cld#en
slightly exceeded that of SAN [32].

Proapoptotic activity

The importance of apoptosis induction for the ardplastic activity of Ukrain was examined. Aparorfr
sanguinarine and chelerythrine, chelidonine turoetito be a potent inducer of apoptosis triggedeti death at
concentrations of 0.001 mM, while protopine andalptopine were less effective. Similar to Ukra@poptosis
signalling of chelidonine involved Bcl-2 controllesitochondrial alterations and caspase-activatd®j. [

Immunomodulatory activity

The immunostimulatory characteristics have beerestigated in several experiments such as generation
activated killer (AK) cells, proliferation of splenytes, activation of macrophages and granulocyderophage-
colony forming cell (GM-CFC) assay. It showed mio@ activity on both spleen cells and bone maroaiis.
CM-Ala induced proliferation of splenocytes by &idf and increased GM-CFC numbers by 1.48 fold ¢iven the
non-treated. On the contrary, CM-Ala had cytot@agtivity to a diverse group of tumor cells. [34].

The antimitotic effects

The antimitotic actions of Ukrainwas found to beenesible in low doses in vitro, as shown by flowtayetry and

concurrent haematoxylin and eosin stains. We hygsitle that the lack of side-effects found in vivaynbe due to
the lack of therapeutically effective dosages be&idministered, therefore enabling cells to overctimemetaphase
arrest and survive [35].

Chemical integrity

Ukrain has been described as a semi-syntigkaidonium majuakaloid derivative, consisting of three chelidamin
alkaloids combined to triaziridide. We found thei@ts of Ukrain to be similar to the Chelidoniunkalbids it is
prepared from, and therefore became concerned ésoctiemical integrity. Chemical analyses of Ukraly thin
layer chromatography, high-performance liquid chatmgraphy and liquid chromatography-mass spectmymets
inconsistent with the proposed trimeric structunel @emonstrated that at least some commercial aépas of
Ukrain consist of a mixture of C. majus alkaloidx(uding chelidonine)[36].

Anti-inflammatory and analgesic activities

Analgesic activity ("hot plate" test), anti-inflanatory activity (carrageenan-induced paw edema) lacdmotor
activity was evaluated in rats under the influent¢hree fractions oChelidonium majuserb extract. The precise
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mechanisms involved in the production of anti-nepitve and anti-inflammatory responses of studiadtions are
not completely understood, but they may be cauattbr by the presence of protein more than alksdeittiched
fraction. This fraction of the extract could be dises an alternative therapy for the preventionnfitimmatory-
related diseases in the future, but further stualiesneeded [37].

Oxidative stress

The possible protective potentials of chelidonind &s poly lactide-co-glycolide (PLGA) encapsuthteano-form

against cadmium chloride (Cdglinduced oxidative stress and hepatotoxicity ircaniex vivo and in vivo was
evaluated. Result showed that Expression pattermeafain inflammatory and apoptotic signal proteaiso

indicated better hepato-protective abilities of ax@helidonine, making it a more suitable protectdreig than

chelidonine against cadmium toxicity in mice [38].

Anti-Inflammatory effect

Chelidonine effect and mechanism in airway inflartiorain a mouse model of allergic asthma was irgattd.
Chelidonine has profound inhibitory effects on agwinflammation and this effect is caused by suggioa of IL-4,
eotaxin-2, and OVA-specific IgE production throutle STAT6 and Foxp3 pathways. So chelidonine carore
allergic asthma in mice and be a novel anti-asttiraeapeutic [39].

The levels of inducible nitric oxide synthase (iNG®iId COX-2 protein expressions were markedly segged by
stylopine in a concentration dependent manner. & mesults suggest that stylopine suppress the NDP&E?2
production in macrophages by inhibiting the INOSI &0X-2 expressions. These biological activitiestyfopine
may contribute to the anti-inflammatory activity@helidonium maju$40].

Immune-stimulatory effect of 6-acetonyl-5,6-dihysamguinarine (ADS) from C. majus was investigated The
results suggest that ADS from C. majus, as a pesithmune modulator, induces inflammatory cytokinlest
might improve immunity, via the ROS-ERK/INK-NBpathway [41].

Skin problem
Effect of Chelidonium maju€M) on atopic dermatitis was investigated using/Nga mice as an AD model. The
results suggest that CM may be a potential thetapewodality for AD [42].

Liver

In sub mitochondrial particles, berberine and @pé had a marked inhibitory effect on NADH dehygbnase
activity but practically no effect on succinate gétogenase activity, whereas chelerythrine and waagne
inhibited more strongly succinate dehydrogenase M@aDH dehydrogenase, which is in agreement withrésults
found for mitochondrial respiration. Protopine atbcryptopine, which did not inhibit mitochondriedspiration,
strongly inhibited NADH dehydrogenase in submitauthdal particles, but had no effect on succinate
dehydrogenase activity [43].

The total ethanolic extract, the phenolic and thkalaidal fraction of the herb ofChelidonium majus.
(Papaveraceae) were tested for their choleretiwigcusing the isolated perfused rat liver. Theatoextract
significantly caused chloresis by increasing tHe brid independent flow (BAIF); the observed weakivity of
both fractions, tested each and as combinationekiery was not significant [44].

Antigenicity and ant ovalbumin

The ability of theChelidonium majus&. alkaloid derivative Ukrain (UK) to inhibit ovallmin-induced sensitization
was tested in BALB/c and F1(BALB/c x C57BL/6J) mickhe results suggest that UK pretreatment of OA ma
affect its antigenic property and the ability tace with anti-OA IgE antibodies raised against tfaive IgE
molecules [45].

Inhibition of the serotoninergic system

The effects of thiophosphoric acid alkaloid derives from Chelidonium majus. on the central nervous system
(CNS) of mice and rats was studied. It had no ptbte effect against electroshock or pentetrazdiioed seizures.
In rats, ip administration of Ukrain in dose of &#d 28 mg/kg potentiated the action of amphetanaine
apomorphine but had no effect on catalepsy indumetialoperidol. These findings demonstrate thatcddetral
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action of Ukrain involves the stimulation of thepdminergic system and the inhibition of the serimergic system
[46].
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