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Abstract:- New diseases and germs are emerging day by 

day in our world.  But cancer is the most deadly disease 

that came many years. It is very sad that it could not be 

eradicated permanently till today. Cancer is caused by 

abnormal cell growth. As a result it is impossible to save 

the victim. So it is a life-killing disease. But many 

scientists are still struggling to find a cure for it. And 

many types of plants, fruits, vegetables are being 

researched to use the chemicals against cancer. In this 

study, explain the anticancer properties of a plant family 

known as Cucurbitacins. Estrogen signaling is crucial 

for carcinoma initiation and progression which 

stimulates estrogen receptor (ER) for proliferation 

leading to growth of estrogen-responsive tumors. Plant 

compounds like coumarins, cucurbitacins, flavonoids, 

alkaloids and flavonoids, etc...From different plant parts 

were used because the further alternative treatment of 

breast cancer. Among the compounds, cucurbitacins 

have shown promising results over the treatment. 

Cucurbitacins is a highly oxygenated tetracyclic 

triterpenoids species. These include the blockers of the 

JAK/STAT pathways. Now explain the chemical 

structure, physical properties, and the role of in vitro, in 

vivo, along with the in silico analysis shows that the 

estrogen receptor controls the proliferation of breast 

cancer cells. 
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I. INTRODUCTION 
 

Cucurbitacins are one of the major classes of a highly 

oxygenated tetracyclic triterpenoids. They may 

be notably dispensed within the plant nation where they act 

as heterologous chemical pheromones 

that shield plants from external biological insults. Chen X 

said “The value of their broadspectrum pharmacological 

bioactivities was first attracted interest in the 1960s” (Chen 

et al.,2012)Lang to said “natural and semi-artificial 

cucurbitacins show promising anticancer activities starting 

from anti-proliferation, mobile cycle arrest to induction of 

apoptosis”(Lang etal.,2012,Pan et al.,2012). Rios said 

“Till, the prevailing date more than 40 new cucurbitacins 
and cucurbitacin-derived compounds have 

been remoted from the cucurbitaceae circle of relatives and 

from unique species of the plant nation” (Rios et al.,2012, 

Devitaet al.,2011). The massive of cucurbitacins 

are considered to be selective inhibitors of the JAK/STAT 

pathways; but, other mechanisms can be implicated in 

their apoptotic results, which includes to Rios and Devita 

said “the MAPK pathway (recognised to be crucial for most 

cancers cell proliferation and survival), PARP cleavage, 

expression of lively caspase-three, decreased pSTAT3 and 
JAK3 ranges, similarly to decreases in severa downstream 

STAT3 desires together with Mcl-1, Bcl-2, Bcl-xL and 

cyclin D3, all of which are implicated in apoptosis and 

the mobile cycle manipulate”(Rios et al.,2012, Devita et 

al.,2011). The structural composition of the following 

cucurbitacins are recognised and were specified with  The 

aid of the letters:Q, B, C, E, F, G, D,H, I, J, K, L, A,O, P, R 

and S. Sun said “Cucurbitacin I triggered reduction of boom 

in breast and prostate carcinoma cell strains (MDA-MB-

231, MDA-MB-468, Panc-1), in vitro, in addition to in nude 

mice xenograft models” (Sun et al.,2008). Cucurbitacin Q 

induces apoptosis greater potently in human and murine 
tumors. “Furthermore, in HeLa cells, cucurbitacins inhibited 

DNA, RNA, and protein synthesis” (Duncan et al., 1996). 

Duncan said “Cucurbitacin E inhibits the proliferation of 

prostate most cancers cells and 

taken approximately disruption of the cytoskeleton shape of 

actin and vimentin”(Duncan et al., 1996). They were said to 

“own a wide range of organic effects which includes 

chemoprevention and hepatoprotection, as well as anti-

inflammatory, antimicrobial and antitumor activities.” 
 

II. CHEMICALS STRUCTURE OF CUCURBITACINS 
 

According to the 2008 review of Sun J, cucurbitacins 

are structurally identified by their tetracyclic cucurbitane 

nucleus skeleton (triterpenes). Triterpenes are made up of 

six isoprene devices in their basic structure. Therefore, 

triterpenes are C30-compounds. The hypothetical triterpene 

hydrocarbon cucurbitane, also known as 19-(109-)-abeo-five 

alpha-lanostane (also known as nine-methyl-19-nor-lanosta-

5-ene), is the source of cucurbitacins, which are divided into 

twelve categories according to the characteristics of their 
structural features (Sun et al., 2008). Cucurbitacins I and D 

are acetylated to produce cucurbitacins E and B, which 

increases their hydrophobicity and cytotoxicity (Chen et al., 

2005).Cucurbitacins E and I differ from cucurbitacins B and 

D, respectively, by the existence of a double bond between 

C1 and C2, which enables you to increase both the 

hydrophobicity and the cellular toxicity, according to a 2005 

statement by Chen; (Chen et al.,2005). 
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III. PHYSICAL PROPERTIES 
 

According to Duncan, cucurbitacins are typically 

crystalline substances at room temperature. The 

cucurbitacins' chemical makeup reveals that they have 

hydrophobic structures, which results in a negative water 

solubility. Duncan and others (1996) Only a small number 
of polymeric micellar structures have so far demonstrated 

favourable benefits in the tumor-focused delivery of poorly 

soluble capsules following systemic administration. (Liu et 

al., 2008; Duncan et al., 1997) Nanoscale carriers (20–100 

nm in size) having a hydrophilic shell and hydrophobic 

centre, polyethylene oxide block micelles have shown 

exceptional promise in the solubility and controlled 

transport of hydrophobic medicines. Duncan and others 

(2007) Micelles of cucurbitacins I and B made of poly 

(ethylene oxide)-block-poly (caprolactone) (PEO-b-PCL) 

and poly (ethylene oxide)-block-poly (benzyl carboxylate)-
caprolactone (PEO-b-percent) (determine 1. G, B), which 

three are signal transducer and transcription activators 

inhibitors (STAT3). It was determined that the polymeric 

micellarcucurbitacins' anti-cancer and STAT3 inhibitory 

effects on a B16-F10 cancer cell line in vitro were 

comparable to those of free capsules. Cucurbitacin I (parent 

1.G), injected intravenously, caused established B16-F10 

mouse melanoma tumours to regress in vivo. PEO-b-

percentmicellarcucurbitacin I was found to provide 

comparable anti-cancer results in opposition to B16- F10 

tumours and to limit drug levels in animal serum while 

maintaining high drug stages in tumour after intra-tumoral 
treatment, in contrast to free cucurbitacin I (Figure 1.G). 

 

IV. CUCURBITACIN AND ANTITUMOR ACTIVITY 
 

Very few information exist regarding the positioning 

of cucurbitacins at the molecular level, which has caused 

cucurbitacins' slow but steady growth as anticancer agents. 

(2007) (Keeetal.). Growth suppression, mobile cycle arrest 

in the G2/M segment, and induction of apoptosis in cancer 
cells are all objectives of cucurbitacin motions. In 2000, Liu 

et al. The Janus kinase/sign Transducer Activator of 

Transcription 3 (JAK/STAT3) signalling pathway, which 

has to be activated for cell proliferation and maintenance, is 

one of the mechanisms underpinning the anti-tumorigenic 

potentials of cucurbitacins. (Bowman and colleagues, 2000) 

Cucurbitacin I has been shown to decrease phosphotyrosine 

STAT3 in cancer cell lines and human malignant lung cells. 

(2003) Blaskovichet al. According to several reports, 

cucurbitacin E reduced tumour angiogenesis by preventing 

the signalling pathways for JAK-STAT3 and mitogen-

activated protein kinases (MAPK) (Dong et al., 2010). 

Cucurbitacin B and E's anti-proliferative properties have 
been linked to the location of actin cytoskeleton 

interference. The disruption of the F-actin cytoskeleton has 

been linked simultaneously with the anti-proliferative sports. 

(2000) Duncan et al. It has been suggested that the 

combination of Cucurbitacin B and docetaxel may also 

enhance the therapeutic benefits of chemotherapy by 

suppressing STAT3 in laryngeal cancer patients. (2000) Liu 

et al. Given that cucumber results have been declared to 

contain cucurbitacin C, it is anticipated that they would have 

anti-tumor effects. (2002) Higashioet al. 
 

 IN VITRO: chemicals and cells. The following cell lines 

were kept alive: MCF-7, MDA-MB-231, MDA-MB-453, 

T47D, BT474, SK-BR-3, and ZR-75-1 cells (American 

kind tradition collection, Manassas, VA, USA) in Roswell 

Park Memorial Institute media (RPMI)-1640 (Invitrogen, 
Carlsbad, CA, USA) with 10% foetal bovine serum (FBS; 

Invitrogen), 10 U/mL (Invitrogen). CuB was graciously 

provided by CK Life Sciences International Inc., Hong 

Kong. 
 

 RESULT: Various human breast cancer cell lines are 

interested in CuB because it possesses antiproliferative 

properties. Using cell counts at 40.8, the 

antiproliferative activity of CuB on a broad array of 

human breast cancer cells lines was assessed. All breast 

cancer cells strains saw their growth effectively reduced 

by CuB. Although the SK-BR-three cells' growth curve 

is not depicted, their expansion was likewise muted. 

The MDA-MB-231 cells were most sensitive to CuB 

(ED50, 3.03 108 M, table 1), and the mean effective 

dosage that inhibited 50% growth (ED50) ranged from 

3.03 108 to 4.18 107 M.No correlation was found 
between the cells' sensitivity to CuB and their various 

capacities, such as ER famous, HER-2/neu 

amplification, or p53 mutation (table 1). 
 

Effect of cucurbitacin B (CuB) dose-dependently on 6 

human breast cancer cell lines. At a density of 4 103 

cells/well, cells were grown on 12-well plates for 48 hours 

with either zero. CuB at various quantities or 1% dimethyl 

sulfoxide (DMSO) (diluent management).Hemocytometers 

were used to determine cell counts. Findings are presented 

as a percentage of control, with results for untreated control 

cells set at 100%. The results are the mean SD of three 

studies performed on samples in duplicate.

 

Table 1: Effect of cucurbitacin B on proliferation of breast cancer cell lines 
 

 

Relative sensitivity , ER , HER-2/neu P53 mutation cell line ED50 (M) 

0.07 -  + MDA-MB-231 3.03 × 10−8 

0.08 + amplified - ZR-75-1 3.20 10-8 

0.09 +  - MCF-7 3.63 × 10−8 

0.28 +  + T47D 1.18 10-7 

0.33 + amplified + BT474 1.36 107 

1 + amplified + MDA-MB-453 4.18 x 10-7 
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 IN VIVO: experiments on animals. MDA-MB-231 breast 

cancer cells (1 106 in total) were resuspended in 100 l of 
matrigel and isotopically injected into the mammary fat 

pads of lady nude mice. The mice started receiving 

intraperitoneal injections of one mg/kg of CuB three times 

per week on the day following cell inoculation. Every 

week, measurements of the peak, transverse and 

longitudinal diameters were taken. The extent become 

calculated through multiplying these factors; and the 

relative tumour size become determined by way of 

dividing the product via the initial extent. After 6 weeks, 

the mice were sacrificed to weigh the dissected tumors. At 

that point, blood turned into taken for analysis; organs and 

tumours have been inspected, dissected, constant and 
stained with hematoxylin–eosin and/or Ki-67. 

 

 RESULT: CuB prevents mice kept naked from 

developing MDA-MB-231 tumours. We tested CuB's 
anticancer activity against MDA-MB-231 human breast 

cancer cells orthotopically generated into the breasts of 

woman nude mice in order to ascertain its capacity to 

prevent tumour growth in vivo. Treatment started the 

day after implantation and consisted of either a car 

control or intraperitoneal injections of 1 mg/kg/day of 

CuB three times per week. By using calliper 

measurements, tumour volumes have been tracked 

every week. CuB significantly reduced the growth of 

MDA-MB-231 tumours (by 50.1% vs manipulate) (Fig. 
1). The CuB-treated mice looked and behaved like car-

handled mice, save from the fluid in their 

stomachs.Mice were slaughtered after 6 weeks of CuB 

treatment to weigh the dissected tumours, assess blood 

cell counts and chemistries, and perform gross and 

microscopic examinations of the tumours and other 

organs. Table 2. The excised tumours in the CuB-

treated mice weighed noticeably less than those in the 

car-treated mice (0.87 g versus 1.29 g for CuB versus 

vehicle) (Fig. 2). CuB-treated mice exhibited chylous 

ascites in their abdomens, and a microscopic 

examination revealed that it was full of lymphocytes. 
White blood cell levels in the peripheral blood were 

significantly decreased when compared to the untreated 

group (P = 0.03).Cucurbitacin B (CuB) exerts greater 

inhibitory effects on orthotopically positioned human 

breast cancer cells in naked mice. Animals were divided 

into two groups at random the day after tumour 

injection and given I.P. treatments of either car (n = 9) 

or 1 mg/kg/day of CuB (n = 9). Using a pupil's t-test for 

statistical analysis, car-manipulated animals and CuB-

treated animals were compared. 

 

      P-value untreated CuB 

Count of peripheral blood cells    

White blood cells (103/L): 0.03 6.4 ± 2.2 3.5 ± 2.5 

Lymphocytes (103/L) 0.04 4.4 ± 1.6 1.6 ± 2.0 

Red blood cells 0.57 9.2 ± 0.5 9.4 ± 0.6 

Hemoglobin (g/dL): 0.33 14.0 ± 0.5 13.8 ± 0.3 

Platelet count per litre (103/L) 0.03 280.0 ± 141.2 494.3 ± 117.7 

Total protein in the serum (g/dL) 0.34 4.6 ± 1.0 4.4 ± 1.0 

Table 2: Change of peripheral blood cell count and serum chemistry 
 

A comparison of the weights of surgically removed 

human breast cancer tumours from untreated and CuB-

treated mice. Mice were put to death six weeks after 

receiving I.P. treatment with either vehicle or CuB 1 

mg/kg/day, and tumours had been examined and measured. 

The effects of nine experimental and nine managed 

malignancies comprise the suggest and SD. 
 

 IN SILICO: statistical assessment. The manner SD has 

been used to present the facts. When analysing sets of 

data, students use a t-check (two-tailed) to determine the 

statistical significance of their findings. The asterisks in 

the figures indicate significant variations between the 

experimental groups and the corresponding manipulate 
situation. P-values less than.05 were considered 

statistically significant. 

 

 

 

 

 

 

 
 

V. CUCURBITACIN B - ORGANIC DELIVER CHAIN 

AND FUTURE SCOPE: 
 

The botanical origin and artificial manufacture of 

cucurbitacin B have been extensively investigated in recent 

years. Jung and Lui (Jung et al.,2010) proposed convergent 

edifice efforts. According to Razavilar and Choi (Razavilar 

et al.,2014), the diffusivity of cucurbitacin B is dependent 

on the wiggling motion of the block copolymers to diffuse 

concurrently with the contemporaneous water molecules 

diffusion via a hopping mechanism. Toker et al. (Toker et 

al., 2003) developed a novel method for increasing 

cucurbitacin B production by the use of Ecballium elaterium 

callus culture. They demonstrated that cultured calluses of 
stem explants incubated in media supplied with 1 mg/l 

benzyl adenine and 0.1 mg/l naphthalene acetic acid could 

appropriately accumulate the chemical.Mei et al. (Mei et 

al.,2016) proposed a method for cucurbitacin B 

bioproduction from one of its figure glycosides using a 

particular Streptomyces sp., incubation in enzyme broth, and 

extraction with ethyl acetate. The approach became modest, 

simple, and prolific; yet, its hydrophobic and electrostatic 

structure made it prognostically challenging. Rapid 

administration, accompanied by diminished performance of 
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cucurbitacin B, may also alleviate serious uncertainties 

about the treatment mode and dose in practical application. 
Cucurbitacin B is hydrophobic and so has poor in-situ 

absorption. Its absorption from carboxymethyl chitosan 

films using phospholipid-bile salt-combined micelles as 

mucoadhesivebuccal films resulted in a two.69-fold increase 

in bioavailability (Lv et al.,2015), Molavi et al ( Patol et 

al.,2009 ) organized polymeric micelles of much less than 

ninety nanometers by means of encapsulating cucurbitacin B 

in PEO-b-PCL and PEO-b-p.c.. PEO-b-PCL micelles 

confirmed superiority in maintaining a sustained release of 

hydrophobic cucurbitacin B, thereby proscribing the rate of 

STAT3 activation in murine cancer cell line. Molavi et al 

(Patol et al.,2009) created polymeric micelles of fewer than 
90 nanometers by encapsulating cucurbitacin B in PEO-b-

PCL and PEO-b-p.c. PEO-b-PCL micelles shown advantage 

in sustaining the release of hydrophobic cucurbitacin B, 

limiting the pace of STAT3 activation in a murine cancer 

cell line. Using molecular dynamics simulation studies, 

Patel et al (Chang et al., 2015) predicted that raising the 

PCL/PEO ratio in PEO-b-PCL-cucurbitacin B micelles 

would reduce the drug release charge due to polar 

intermolecular interactions. Docking strength investigation 

indicated that an increase in ratio may need the 

establishment of additional hydrogen bonds between the 
molecule and poly (-caprolactone).In 2015, Cheng et al 

(Wang et al., 2010) created a system of berberine 

hydrochloride altered phospholipid complex loaded 

cucurbitacin B (CUB-percent-BER) and investigated its 

transport and effectiveness against cholangiocarcinoma. 

Berberine hydrochloride is supposed to increase bile release 

and so contribute to sustained and extended drug release. 

Cucurbitacin B with phospholipids and berberine 

hydrochloride had a higher medicine shipping cost and was 

more cytotoxic to most cancer cells in vitro and in vivo. 

Cucurbitacin B was encapsulated in glycosylated solid lipid 

nanoparticles by Wang et al (You et al., 2015). The system's 
management resulted in a large increase in focused 

cytotoxicity, with an average aim specific performance of 

about sixty four%, whereas traditional formulations 

confirmed best 23-26%.You and colleagues (Kausar et 

al.,2013) predicted a direct relationship between STAT3 

protein localisation and autophagy. STAT3 in the cytoplasm 

suppressed autophagy via EIF2AK2 sequestration and 

interaction with FOXO1/3. Cytoplasmic location caused 

direct protein-to-protein interactions and hampered 

autophagy by interacting with autophagy-related proteins. 

Nuclear STAT3 regulated autophagy by transcriptional 
control of autophagy-related genes, including the BCL2 

family. It is mediated at the genetic level, with STAT3 

activation also causing genomic remodelling and autophagy 

attenuation.Mitochondrial translocation of STAT3 

constitutively suppressed autophagy. According to studies, 

cucurbitacin B and its derivatives inhibited STAT3 

activation (Zhang M et al.,2014 ,Zang YT et al.,2014, Chen 

et al.,2010,Liu et al.,2008 , Liu et al.,2008, Zhang et 

al.,2012, Morostica et al.,2015, Liu et al.,2010, EI-senduny 

et al 2016,Liu et al.,2008,Yar saglam et al.,2017–Kim et 

al.,2017, Yang et al.,2017,Duangmano et al.,2012 ,Seo et 
al.,2014). Autophagy signalling is a relatively recent area of 

study. Cucurbitacin B and its involvement in autophagy are 

mostly unknown, leaving a large gap to be filled. 
 

VI. CONCLUSION 
 

Despite the fact that Cucurbitacins are relatively 

dangerous substances, and their biological sports are 

frequently close to their deadly dosage level, those 

compounds have enormous pharmaceutical potential. Aside 

from their toxic character, cucurbitacins have been shown to 

have therapeutic efficiency against irritation, major 

malignancies, arteriosclerosis, and diabetes. The opinions on 
their toxicity must not eclipse their ability to be used as 

great medical agents. The chemical modification of several 

useful groups of these compounds to reduce harmful results 

may also provide essential lead compounds for future 

research. Numerous Cucurbitacin analogues have been 

investigated and are well positioned for poisonous nature 

and efficacy against tumour cell lines.The role of 

Cucurbitaceae species in empirical diabetes control has been 

highlighted in modern medication development from 

medicinal plant life. It's fascinating to see that most of the 

traditionally used natural flora for diabetes, primarily from 
the genus Momordica, are high in triterpenoids, 

Cucurbitacins, and related chemicals momordicosides. It is 

considered that their frequency is greater in the roots and 

end result of such plants. Data on the absorption, 

distribution, metabolism, and excretion of these substances 

is limited, and this may be an area of investigation to 

preserve in question their harmful effects in animals. 

Unattended medicinal leads from nature research may also 

prove to be of significant relevance in generating 

scientifically proven information about their efficacy. 
 

REFERENCES 
 

[1.] Aliabadi HM, Lavasanifar A. Polymeric micelles for 

drug delivery. Expert Opin Drug Deliv.2006; 3: 139–

62. 

[2.] Bartalis J, Halaweish FT. Relationship between 

cucurbitacins reversed-phase high performance liquid 

chromatography hydrophobicity index and basal 

cytotoxicity on HepG2 cells. J. Chromatogr B Analyt 

Technol Biomed Life Sci. 2005; 818:159–66 
[3.] Blaskovich MA, Sun J, Cantor A, Turkson J, Jove R, 

Sebti SM. Discovery of JSI-124 (Cucurbitacin I), a 

selective Janus kinase/ signal transducer and activator 

of transcription 3 signaling pathway inhibitor with 

potent antitumor activity against human and murine 

cancer cells in mice. Can Res. 2003; 63:1270–9. 

[4.] Bowman T, Garcia R, Turkson J, Jove R. STATs in 

oncogenesis. Oncogene. 2000; 19: 2474–88.                                            

[5.] Chen X, Bao J, Guo J, Ding Q, Lu J, Huang M, Wang 

Y. Biological activities and potential molecular 

targets of cucurbitacins: a focus on cancer. 

Anticancer Drugs. 2012; 23:777-87. 
[6.] Cheng L, Xu PH, Shen BD, Shen G, Li JJ, Qiu L, Liu 

CY, Yuan HL and Han J: Improve bile duct-targeted 

drug delivery and therapeutic efficacy for 

cholangiocarcinoma by cucurbitacin B loaded 

phospholipid complex modified with berberine 

hydrochloride. Int J Pharm. 489:148–157. 2015 

http://www.ijisrt.com/


Volume 7, Issue 9, September – 2022                 International Journal of Innovative Science and Research Technology                                                 

                                                                                                                                                                 ISSN No:-2456-2165 

 

IJISRT22SEP743                            www.ijisrt.com                   1357 

[7.] Chen JC, Chiu MH, Nie RL, Cordell GA, Qiu SX. 

Cucurbitacins and cucurbitane glycosides: structures 
and biological activities. Nat Prod Rep. 2005; 

22:386–99. 

[8.] Chan KT, Li K, Liu SL, Chu KH, Toh M and Xie 

WD: Cucurbitacin B inhibits STAT3 and the 

Raf/MEK/ERK pathway in leukemia cell line K562. 

Cancer Lett. 289:46–52. 2010. 

[9.] DeVita VT Jr. and Chu E. Part III: Principles of 

cancer treatment: Medical Oncology. In, DeVita, 

Hellman, and Rosenberg's Cancer: Principles and 

Practice of Oncology (DeVita, VT Jr., Lawrence TS, 

Rosenberg SA, DePinho RA, and Weinberg RA; 

authors). Lippincott Williams & Wilkins; 9th edition, 
2011, NY 

[10.] Dong Y, Lu B, Zhang X, Zhang J, Lai L, Li D, et al. 

Cucurbitacin E, a tetracyclic triterpenes compound 

from chinese medicine, inhibits tumor angiogenesis 

through VEGFR2 mediated JAK2/ STAT3 signaling 

pathway. Carcinogenesis. 2010; 31: 2097–104 

[11.] Duangmano S, Dakeng S, Jiratchariyakul W, 

Suksamrarn A, Smith DR. Antiproliferative Effects of 

Cucurbitacin B in Breast Cancer Cells: Down- 

Regulation of the c-Myc/hTERT/Telomerase 

Pathway and Obstruction of the Cell Cycle. Int J Mol 
Sci 2010; 11: 5323–5338. 

[12.] Duangmano S, Sae-Lim P, Suksamrarn A, 

Patmasiriwat P and Domann FE: Cucurbitacin B 

causes increased radiation sensitivity of human breast 

cancer cells via G2/M cell cycle arrest. J Oncol. 

2012:6016822012. 

[13.] Duncan KL, Duncan MD, Alley MC, Sausville EA. 

Cucurbitacin E-induced disruption of the actin and 

vimentin cytoskeleton in prostate carcinoma cells. 

BiochemPharmacol. 1996 Nov 22; 52 (10):1553-60. 

[14.] Duncan KL, Duncan MD, Alley MC, Sausville EA. 

Cucurbitacin E-induced disruption of the actin and 
vimentin cytoskeleton in prostate carcinoma cells. 

Biochem. Pharmacol.1996; 52:1553–60 

[15.] Duncan KLK, Duncan MD, Alley MC, Sausville 

A. Cucurbitacin E-induced disruption of the actin and 

vimentin cytoskeleton in prostate carcinoma 

cells. Biochem Pharmacol 1996; 52: 1553– 60. 

[16.] Duangmano S, Sae-Lim P, Suksamrarn A, 

Patmasiriwat P and Domann FE: Cucurbitacin B 

causes increased radiation sensitivity of human breast 

cancer cells via G2/M cell cycle arrest. J Oncol. 

2012:6016822012. 
[17.] El-Senduny FF, Badria FA, El-Waseef AM, Chauhan 

SC and Halaweish F: Approach for 

chemosensitization of cisplatin-resistant ovarian 

cancer by cucurbitacin B. Tumour Biol. 37:685–698. 

2016. 

[18.] 18.Escandell JM, Kaler P, Recio MC, Sasazuki T, 

Shirasawa S, Augenlicht L, Ríos JL,Klampfer L. 

Activated K-Ras protects colon cancer cells from 

cucurbitacin induced apoptosis; the role of p53 and 

p21. Biochem Pharmacol. 2008; 76:198–207. 

[19.] Farias MR, Schenkel EP, Mayer R, Rücker 
G. Cucurbitacins as constituents of Wilbrandia 

ebracteata. Planta Med 1993; 59: 272– 5. 

[20.] Gry J, Søborg I, Andersson HC. Identity physical and 

chemical properties and analytical methods. In: 
Cucurbitacins in plant food. Tema Nord Nordic 

Council of Ministers. Print: Ekspressen Tryk & 

Kopicenter. Copenhagen 2006; 556: 17-22 

[21.] Higashio H. Value adding technologies to 

commodities in vegetable production. Res J Food 

Agric. 2002; 25: 8–22. 

[22.] Jung ME and Lui RM: Studies toward the total 

syntheses of cucurbitacins B and D. J Org Chem. 

75:7146–7158. 2010. 

[23.] Kausar H, Munagala R, Bansal SS, Aqil F, 

Vadhanam MV and Gupta RC: Cucurbitacin B 

potently suppresses non-small-cell lung cancer 
growth: Identification of intracellular thiols as critical 

targets. Cancer Lett. 332:35–45. 2013. 

[24.] Kaushik U, Aeri V, Mir SR. Cucurbitacins - An 

insight into medicinal leads from nature. Pharmacogn 

Rev. 2015 Jan-Jun; 9 (17):12-8. 

[25.] Kee HC, Hongtao X. Methods of inducing apoptosis 

in Cancer treatment by using Cucurbitacins. 

US2008/0207578A1. 2008 Aug 28 

[26.] Kim SH, Kang JG, Kim CS, Ihm SH, Choi MG, Yoo 

HJ and Lee SJ: Doxorubicin has a synergistic 

cytotoxicity with cucurbitacin B in anaplastic thyroid 
carcinoma cells. Tumour Biol. 

39:10104283176922522017. 

[27.] Kwon GK, Forrest ML. Amphiphilic block 

copolymer micelles for nanoscale drug delivery. Drug 

Dev Res. 2006; 67:15–22 

[28.] Lang KL, Silva IT, Zimmermann LA, Machado VR, 

Teixeira MR, Lapuh MI, Galetti MA, Palermo JA, 

Cabrera GM, Bernardes LS, Simões CM, Schenkel 

EP, Caro MS Durán FJ. Synthesis and cytotoxic 

activity evaluation of dihydrocucurbitacin B and 

cucurbitacin B derivatives. Bioorg Med Chem 2012; 

20:3016-30. 
[29.] Liu T, Zhang M, Zhang H, Sun C, Yang X, Deng, 

JW. Combined antitumor activity of cucurbitacin B 

and docetaxel in laryngeal cancer. Eur J Pharm.2008; 

587:78–84. 

[30.] Liu T, Zhang M, Zhang H, Sun C, Yang X, Deng Y 

and Ji W: Combined antitumor activity of 

cucurbitacin B and docetaxel in laryngeal cancer. Eur 

J Pharmacol. 587:78–84. 2008. 

[31.] Liu T, Zhang M, Zhang H, Sun C, Deng Y. Inhibitory 

effects of Cucurbitacin B on laryngeal squamous cell 

carcinoma. Eur Arch Otorhinolaryngol. 2000; 265: 
1225–32.                          

[32.] Liu T, Zhang M, Zhang H, Sun C and Deng Y: 

Inhibitory effects of cucurbitacin B on laryngeal 

squamous cell carcinoma. Eur Arch 

Otorhinolaryngol. 265:1225–1232. 2008. 

[33.] Liu T, Peng H, Zhang M, Deng Y and Wu Z: 

Cucurbitacin B, a small molecule inhibitor of the 

Stat3 signaling pathway, enhances the 

chemosensitivity of laryngeal squamous cell 

carcinoma cells to cisplatin. Eur J Pharmacol. 

641:15–22. 2010. 
[34.] Lv Q, Shen C, Li X, Shen B, Yu C, Xu P, Xu H, Han 

J and Yuan H: Mucoadhesive buccal films containing 

http://www.ijisrt.com/


Volume 7, Issue 9, September – 2022                 International Journal of Innovative Science and Research Technology                                                 

                                                                                                                                                                 ISSN No:-2456-2165 

 

IJISRT22SEP743                            www.ijisrt.com                   1358 

phospholipid-bile salts-mixed micelles as an effective 

carrier for cucurbitacin B delivery. Drug Deliv. 
22:351–358. 2015. 

[35.] Marostica LL, Silva IT, Kratz JM, Persich L, Geller 

FC, Lang KL, Caro MSB, Durán FJ, Schenkel EP and 

Simões CM: Synergetic antiproliferative effects of a 

new cucurbitacin B derivative and chemotherapy 

drugs on lung cancer cell line A549. Chem Res 

Toxicol. 28:1949–1960. 2015. 

[36.] Mei J, Li S, Jin H, Tang L, Yi Y, Wang H and Ying 

G: A biotransformation process for the production of 

cucurbitacin B from its glycoside using a selected 

Streptomyces sp. Bioprocess Biosyst Eng. 39:1435–

1440. 2016. 
[37.] Molavi O, Ma Z, Mahmud A, Alshamsan A , Samuel 

J , Lai R, Kwon GS, Lavasanifar A. Polymeric 

micelles for the solubilization and delivery of STAT3 

inhibitor cucurbitacins in solid tumors. Int J 

Pharmaceutics. 2008; 347:118–27. 

[38.] Oh H, Mun YJ, Im SJ et al . Cucurbitacins from 

Trichosanthes kirilowii as the inhibitory components 

on tyrosinase activity and melanin synthesis of 

B16/F10 melanoma cells. Planta Med 2002; 68: 832–

 3.0. 

[39.] Pan L, Yong Y, Deng Y, Lantvit DD, Ninh TN, Chai 
H, Carcache de Blanco EJ, Soejarto DD, Swanson 

SM Kinghorn AD. Isolation, structure elucidation, 

and biological evaluation of16, 23- epoxycucurbitacin 

constituents from Eleaocarpus chinensis. J Nat 

Prod.2012; 75:444-52. 

[40.] Patel SK, Lavasanifar A and Choi P: Roles of 

nonpolar and polar intermolecular interactions in the 

improvement of the drug loading capacity of PEO-b-

PCL with increasing PCL content for two 

hydrophobic Cucurbitacin drugs. 

Biomacromolecules. 10:2584–2591. 2009. 

[41.] Razavilar N and Choi P: Molecular dynamics study 
of the diffusivity of a hydrophobic drug Cucurbitacin 

B in pseudo-poly (ethylene oxide-b-caprolactone) 

micelle environments. Langmuir. 30:7798–7803. 

2014. 

[42.] Ríos JL, Andújar I, Escandell JM, Giner RM Recio 

MC. Cucurbitacins as inducers of cell death and a 

rich source of potential anticancer compounds. Curr 

Pharm Des.2012; 18:1663-76. 

[43.] Seo CR, Yang DK, Song NJ, Yun UJ, Gwon AR, Jo 

DG, Cho JY, Yoon K, Ahn JY, Nho CW, et al: 

Cucurbitacin B and cucurbitacin I suppress adipocyte 
differentiation through inhibition of STAT3 

signaling. Food Chem Toxicol. 64:217–224. 2014. 

[44.] Sun J, Blaskovich MA, Jove R, Livingston SK, 

Coppola D, Sebti SM. Cucurbitacin Q: a selective 

STAT3 activation inhibitor with potent antitumor 

activity. Oncogene. 2005 May 5; 24 (20): 3236-45. 

[45.] Sun J, Blaskovich MA, Jove R, Livingston SK, 

Coppola D, Sebti SM. CucurbitacinQ: a selective 

STAT3 activation inhibitor with potent antitumor 

activity. Oncogene. 2005 May 5; 24(20):3236-45. 

Erratum in: Oncogene. 2008 Feb 21; 27(9): 1344. 
[46.] Sun J, Blaskovich MA, Jove R, Livingston 

SK, Coppola D, Sebti SM. Cucurbitacin Q: a 

selective STAT3 activation inhibitor with potent 

antitumor activity. Oncogene 2005; 24: 3236– 45. 
[47.] Su Y, Li G, Zhang X, Gu J, Zhang C, Tian Z, Zhang 

J. JSI-124 inhibits Glioblastoma multiforme cell 

proliferation through G(2)/M cell cycle arrest and 

apoptosis augment. Cancer Biol Ther. 2008; 7:1243–

1249. 

[48.] Teuscher E and Lindequist U. Triterpene. In: 

BiogeneGifte – Bio-logie, Chemie, Pharmakologie, 2. 

Auflage. Gustav Fischer Verlag, Stuttgart, Jena, New 

York., 1994; p. 159-75. 

[49.] Toker G, Memişoğlu M, Toker MC and Yeşilada E: 

Callus formation and cucurbitacin B accumulation in 

Ecballium elaterium callus cultures. Fitoterapia. 
74:618–623. 2003. 

[50.] Wang W, Zhao X, Hu H, Chen D, Gu J, Deng Y and 

Sun J: Galactosylated solid lipid nanoparticles with 

cucurbitacin B improves the liver targetability. Drug 

Deliv. 17:114–122. 2010. 

[51.] Wakimoto N, Yin D, O’Kelly J, Haritunians T, 

Karlan B, Said J, Xing H, Koeffler HP. Cucurbitacin 

B has a potent antiproliferative effect on breast cancer 

cells in vitro and in vivo. Cancer Sci. 2008; 99: 1793–

7. 

[52.] Witkowski A, Woynarowska B, Konopa J. Inhibition 
of the biosynthesis ofdeoxyribonucleicacid, 

ribonucleic acid and protein in HeLa S3 cells by 

cucurbitacins, glucocorticoid-likecytotoxic 

triterpenes. Biochem Pharmacol. 1984Apr 1; 

33(7):995-1004. 

[53.] Xia X, Hou F, Li J, Ke Y, Nie H. Two novel proteins 

bind specifically to trichosantin on chriocarcinoma 

cell membrane. J Biochem (Tokyo) 2006; 139: 725–

 31. 

[54.] Xie YL, Tao WH, Yang TX and Qiao JG: Anticancer 

effect of cucurbitacin B on MKN-45 cells via 

inhibition of the JAK2/STAT3 signaling pathway. 
Exp Ther Med. 12:2709–2715. 2016.  

[55.] Yang T, Liu J, Yang M, Huang N, Zhong Y, Zeng T, 

Wei R, Wu Z, Xiao C, Cao X, et al: Cucurbitacin B 

exerts anti-cancer activities in human multiple 

myeloma cells in vitro and in vivo by modulating 

multiple cellular pathways. Oncotarget. 8:5800–5813. 

2017. 

[56.] Yar Saglam AS, Alp E, Elmazoglu Z and Menevse S: 

Treatment with cucurbitacin B alone and in 

combination with gefitinib induces cell cycle 

inhibition and apoptosis via EGFR and JAK/STAT 
pathway in human colorectal cancer cell lines. Hum 

Exp Toxicol. 35:526–543. 2016. 

[57.] Yesilada E, Tanaka S, Sezik E, Tabata M. Isolation of 

an anti-inflammatory principle from the fruit juice 

of Ecballium elaterium. J Nat Prod 1988; 51: 504– 8. 

[58.] You L, Wang Z, Li H, Shou J, Jing Z, Xie J, Sui X, 

Pan H and Han W: The role of STAT3 in autophagy. 

Autophagy. 11:729–739. 2015. 

[59.] Zhang M, Bian ZG, Zhang Y, Wang JH, Kan L, 

Wang X, Niu HY and He P: Cucurbitacin B inhibits 

proliferation and induces apoptosis via STAT3 
pathway inhibition in A549 lung cancer cells. Mol 

Med Rep. 10:2905–2911. 2014. 

http://www.ijisrt.com/


Volume 7, Issue 9, September – 2022                 International Journal of Innovative Science and Research Technology                                                 

                                                                                                                                                                 ISSN No:-2456-2165 

 

IJISRT22SEP743                            www.ijisrt.com                   1359 

[60.] Zhang T, Li Y, Park KA, Byun HS, Won M, Jeon J, 

Lee Y, Seok JH, Choi SW, Lee SH, et al: 
Cucurbitacin induces autophagy through 

mitochondrial ROS production which counteracts to 

limit caspase-dependent apoptosis. Autophagy. 

8:559–576. 2012. 

[61.] Zhang YT, Xu LH, Lu Q, Liu KP, Liu PY, Ji F, Liu 

XM, Ouyang DY and He XH: VASP activation via 

the Gα13/RhoA/PKA pathway mediates cucurbitacin-

B-induced actin aggregation and cofilin-actin rod 

formation. PLoS One. 9:e935472014. 

http://www.ijisrt.com/

