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 Objective: To evaluate the potential protective effect of pumpkins’ seed extract on 
oxidative stress and cyclin D1 expression associated with mammary gland carcinoma in 
rats. 
Design: Randomized controlled experimental study. 
Animals: Forty female Sprague Dawley rats.  
Procedures: Rats were allocated equally to four groups (10 rats each); group 1 (control 
group); group 2 received 7, 12 dimethylbenzanthracene (DMBA) subcutaneously in the 
mammary region to induce carcinoma. Group 3 received pumpkin seed extract at 300 
mg/kg body weight orally, and group 4 was treated with both pumpkin seed extract and 
DMBA. Animals were euthanized after 8 weeks of treatment, and tissues from mammary 
gland were collected and divided into three portions. The first portion was used to 
determine antioxidant and oxidative stress markers; the second one was stored in RNA for 
later estimation of Cyclin D1 expression, and the last portion was stored in neutral 
buffered formalin (10%) for histopathological examination. 
Results: Levels of Nitric oxide, Malondialdehyde and Reduced Glutathione, as well as 
activity of Glutathione-S-transferase and superoxide dismutase (SOD) showed a significant 
decline in rats supplemented with pumpkin seed extract and subjected to induced 
mammary carcinoma in comparison with diseased non-supplemented rats (P <0.05). In 
addition, there was a down-expression in cyclin D1 expression in rats supplemented with 
pumpkin seed extract. 
Conclusion and clinical relevance: Pumpkins’ seed extract can alleviate the oxidative stress 
and cyclin D1 expression associated with experimentally induced mammary carcinoma in 
rats. Further studies are needed to get an evidence for the use of pumpkin seed extract in 
the clinical practice.  
  
Keywords: Mammary carcinoma, Cyclin D1, Pumpkin seed. 

 

1. INTRODUCTION 

Mammary gland carcinoma is the most common malignancy 
among females and is the second most prevalent after lung cancer 
[1]. Medicinal plants are used as an alternative treatment for 
cancer [2]. There are more than 3000 plants worldwide have 
anticancer characteristics [3]. Some patients utilize herbal 
remedies without biomedical treatment, or in combination with 
anticancer treatments [4]. 

 Some selected medicinal plants for cancer prevention and 
therapy; Crocus Sativus (Saffron) is a small perennial plant of 
oriental origin. There are studies that indicate the potentiality of 
saffron extracts on inhibiting tumorigenesis and the delay of tumor 
development in a several of experimental invivo and invitro 
systems [5]. Vitexagnus-castus (Chaste tree) is native of the 
Mediterranean region. Vitex agnus-castus fruits (VACF) has anti-
tumor effects in human cancer cell lines [6]. Withania Somnifera 
(Ashwagandha) is a short hairy shrub and grows in semi-tropical 
and temperate regions. The major active consists are alkaloids and 
steroidal lactones (withaferin A). In mice, it has been shown that 
withaferin A may have anti-metastatic effect [7]. 

Pumpkin is used as a processed food worldwide [8]. Pumpkins 
are gourd squashes of the genus “Cucurbitaˮ and the family 
“Cucurbita ceaeˮ. Based on the texture and form of stem, the 
pumpkin species are categorized to Cucurbita ceaepepo, Cucurbita 
ceaemoschata, and Cucurbitaceae maxima [9]. Pumpkin’s seed 
contains a high level of phytoestrogens [10]. The mechanism of 
action of phytoestrogens is through attaching to estrogen 
receptors (ERs) because its structure is similar to estradiol, and 
they have an anti-proliferative effect on tumor cells [11]. The 
aqueous extract of pumpkin seed has a high concentration of 
phenolic ingredients, which are considered more effective 
scavengers of 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicals [12]. It 
has also been used as anti-inflammatory [13], antioxidant [14], 
anti-ulcer [15], urinary disinfectant [16],  antidiabetic [17], anti-
tumor [18],  and antibacterial [19].   

Cyclin D1 protein encoded CCND1 gene, is situated on 
chromosome 11q13 [20]. Many lines of evidence point to a critical 
function for cyclin D1 in breast cancer production. The cyclin D1 
gene is enlarged in up to twenty percent of human breast cancers 
[21], while cyclin D1 protein is greatly expressed in over fifty 
percent of human carcinoma [20, 22]. The overexpressed cyclin D1 
is found in all histological types of human breast cancer [20]. It can  
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be found at the early stages of breast cancer progression, as 
ductal carcinoma in situ, but not in pre-malignant lesions [23]. 
Many trials have indicated a relationship among 11q13 
enlargement and biomarkers of phenotype as (estrogen receptors) 
status. A positive relation between cyclin Dl mRNA and ER mRNA in 
primary breast cancer has been shown [24]. 

The aim of the current study was to evaluate the potential 
protective effect of pumpkins’ seed extract on oxidant/antioxidant 
status and cyclin D1 expression in rats’ model with mammary gland 
carcinoma. 

2. MATERIALS AND METHODS 

2.1. Chemicals 
7, 12 Dimethyl Benzanthracene, DMBA (Sigma Aldrich, UK) 

was used to induce mammary gland carcinoma. It was dissolved in 
an emulsion of sunflower oil (0.75 ml) and physiological saline 
(0.25 ml) [25]. To get pumpkin seen extract, seeds were air- dried 
and milled to a powder. The powder (50 g) was dissolved in 500 ml 
of distilled water. The mixture was then boiled for 45 minutes, 
filtered and the resultant extract was evaporated to dryness. The 
solid extract yield 6.5% (w/w) obtained was stored at 4 °C [26]. 

2.2. Animals and samples collection 
This experiment was conducted on 40 female Albino Sprague 

Dawley rats (130±10 g). The rats were obtained from a local animal 
house in Giza governorate. They were housed in standard 
laboratory conditions and they had an access to water and 
commercial diet. Animals were allocated equally into 4 groups (10 
rats each). Group 1 (control group) was fed on normal ration and 
received an injection of one ml of saline solution for four weeks. 
Group 2 (Cancer group), the rats of this group were injected 
subcutaneously with  7, 12 DMBA in the mammary region at a dose 
rate of 7.5mg/kg body weight, once a week for four consecutive 
weeks [25]. Group 3 (pumpkin-supplemented group), in which rats 
received an aqueous solution of pumpkin seed extract orally by 
gavage (300 mg/kg. bw) [27]. Group 4 (treatment group), the rats 
of this group was given  an aqueous solution of pumpkin seed 
extract (300 mg/kg.bw) orally for four weeks, then were injected 
with 1 ml DMBA (7.5mg/kg.bw) subcutaneously in mammary 
region once a week for four consecutive  weeks. At the end of the 
8

th
 week, the rats were euthanized under diethyl ether anesthesia. 

Mammary tissues were obtained and divided to three parts, the 
first part was homogenized in ice-cold PBS (pH 7.4), then the 
homogenate was centrifuged and stored  at -20 °C  for the 
measurement of the oxidative stress and antioxidant parameters 
[Nitric oxide (NO) [28], Malondialdehyde (MDA) [29], superoxide 
dismutase (SOD) activity [30], Reduced Glutathione (GSH) 
concentration [31], Glutathione-s-transferase (GST) activity [32]. 
The second part was stored in RNA for later estimation of Cyclin 
D1. However, the third part was kept in neutral buffered formalin 
10 % for histopathological examination [33]. 

 

2.3. Gene expression of Cyclin D1  
Total RNAs were extracted using RNA Mini Kit (RNeasy, 

74104). Equivalents of 2 (µg) of RNA were transferred into cDNA  
, using instructional manual. cDNA was synthesized using high 
capacity cDNA Reverse transcription kit (Cat. No. EP0441) to act as 
a template for quantitative PCR by using Quantitect SYBR green 
PCR kit (Cat. No. 204141). The PCR reaction was performed using 
Pikoreal, Thermoscientific, USA and started with an initial 
denaturation step of 94°c for 5 minutes. A forty cycles of PCR 
reaction was performed that initiated with denaturation step at 
94°c for 15 seconds, annealing step at 55° C  for 30 seconds using 
the following primer pair of both cyclin D1 and B actin (55° C  for 30 
seconds) as a house keeping gene which was listed in (Table 1). 
Finally, an extension step was performed at 72° C  for 30 seconds 
for completion of the amplification step. The determination of 
relative expression of cyclin D1 was calculated as fold expression in 
comparison with control, where GAPDH was house-keeping gene 
[34]. 
 
2.4. Statistical analysis 

Data was analyzed using SPSS v.17, statistical software 
program. One- way ANOVA with post hoc LSD comparison test was 
used to detect significant differences among different groups [35]. 
Data was presented as mean and standard error of mean.  

Table 1. List of primer pairs used in the experiment. 

Reference 
 

Primer sequence (5’ -3’) Gene 

Banni et al. [55] TCCTCCTGAGCGCAAGTACTCT Rat B-actin 

GCTCAGTAACAGTCCGCCTAGAA 

Wang et al. [56] CCATGCTTAAGACTGAGGAGAC Cyclin D1 

TGAGCTTGTTCACCAGAAGC 

3. RESULTS  

2.2. Oxidative stress and antioxidant parameters 
Levels of Nitric oxide, Malondialdehyde and Reduced 

Glutathione, as well as activity of Glutathione-S-transferase 
showed a significant decline after pumpkin seed extract 
administration in the treatment group (G4) and pumpkin 
supplemented group (G3) in comparison to cancer group (G2), but 
the activity of superoxide dismutase (SOD) were reduced (Table 2).   

 
3.2. Cyclin D1 gene expression 

Cyclin D1 level was significantly decreased in G2 than G1 
(control group). A precipitous decrease of cyclin D1 was also 
noticed in G3 and G4 than in G2 (Figure 1). 

 

 

 

Table 2. Effect of pumpkin seed extract on selected antioxidant and oxidative stress markers in rats with experimental mammary gland. 

Groups MDA (nmol/g) NO (µmol /L) GSH (mg/g) GST  (U/g) SOD (U/g) 

G1 4.16±1.5 
b
 4.37± 0.4 

b
 68.06± 12.8

 b
 0.9±0.1

b
 1325.5±100 

b
 

G2 29.67±2.02 
a
 31.57± 3.8 

a
 144.8± 8.1 

a
 4.6± 0.7

a
 2234.4±37 

a
 

G3 9.36±1.4 
c
 3.47± 1.5 

b
 21.16± 1.7 

c
 0.62± 0.1 

b
 1746.7±251 

ab
 

G4 18.66± 2.6 
b
 8.06± 0.8 

b
 67.53± 10.9 

b
 1.33± 0.1

 b
 1969.4± 136 

ab
 

Values represent means ± standard errors. Values in the same column with different superscript letters are differing significantly (P <0. 05). 

 



 
 

 

 
 

Figure 1. Cyclin D1 relative expression in rats’ model of breast carcinoma. Results were 
expressed as means with its standard errors, where columns contained different letter 
is considered a significant result. 

3.3. Histopathological examination 

As compared to normal tissue (Figure 2A), mammary gland of 
carcinoma- induced group displayed neoplastic cells with 
pleomorphic hyperchromatic, prominent nucleoli and scanty 
basophilic cytoplasm in the lumen of secretory lobule (arrow) 
forming solid adenocarcinoma (Figure 2B). In pumpkin-
supplemented rats (G3), the mammary tissues displayed normal 
features (Figure 2C). However, in G4, necrosis of neoplastic cells 
(arrow) and secretory acini became lined with only one layer and 
normal lining epithelium lining lobule (arrow) and normal fibrofatty 
stroma (Figure 2D-E).  

 
 
 
 
Fig.2. (A). Histopathological finding of mammary gland of rats exposed to 

7,12 dimethylbenzanthracene (DMBA) and treated with pumpkin seeds’ 
extract. Mammary gland of G1 (A), G2 (B), G3 (C), and G4 (D, E). 
 
 
 

 DISCUSSION 

In the present investigation, in rats with mammary carcinoma, 
NO values were increased by about 7 folds than that in the control 

group. Moreover, NO level showed a statistically significant 
decrease in G3 (pumpkin-supplemented group) and G4 (treatment 
group) in comparison to G2 (cancer group). In human gynecological 
cancer, it has been found that there was an association between 
NO synthase activity and tumor grade [36]. In pumpkin-
supplemented groups, the NO decreased, suggesting the role of 
pumpkin to alleviate the oxidative stress with subsequent decrease 
of NO. Our finding is supported by the results of Kim et al., [37] 
who postulated that methanolic extract of pumpkin and other 47 
species of Japanese plant contains secondary metabolites have a 
cancer preventive activity via reduction of excess NO. 

MDA level was significantly increased in G2 compared to the 
control group. Similar findings have been previously reported by 
Gonenc et al. [38]. However, MDA levels showed a statistically 
significant decrease in G3 and G4 compared to G2. This result is in 
accordance with that observed in another study by Xu, [39] who 
suggested that pumpkin polysaccharide could reduce MDA activity 
in tumor- containing mice serum. 

In the current study, the results of SOD activity are in 
accordance with that observed by Tas et al., [40]. SOD activity was 
significantly reduced in G3 and G4 compared to G2. In contrast, Xu, 
[39] stated that pumpkin’s polysaccharide contents could increase 
superoxide dismutase activity in tumor- containing mice serum. 

 GSH was significantly increased in rats of G2 compared to 
those in G1. Likewise, in patients with breast cancer, there was an 
increase in the GSH  [41]. On the contrary, GSH level in G3 was 
lower than that of G1. In an experiment in mice, GSH in the liver of 
pumpkin seed oil-treated rats was lower than that of control rats 
[42]. Correspondingly, GSH level in G3 and G4 was lower than in 
G2. In contrast, Xu, [39] stated that pumpkin polysaccharide could 
increase glutathione peroxidase activity (GPx) in tumor containing 
mice serum. It has been also noted that GPx was positively 
correlated with GSH in tumor as well as in normal tissue [43]. 

 In rats with mammary gland carcinoma, GST activity was 
significantly higher than that in control rats.  However, GST activity 
was significantly decreased in G3 and G4 compared to G2. On the 
other hand, Sakoda et al., [44] stated that the relationships 
between GST genotype and risk of breast cancer or fibrocystic 
breast conditions did not vary across intake levels of pumpkin and 
other vegetables . 

Interestingly, cyclin D1 expression was significantly decreased 
in G2 when compared to G1. In a study carried out by Pusch et al. 
[45],  the  Cyclin D1 showed an importance in the cell cycle, where 
it reached a peak in mid G1 phase, decreased within s phase and 
remaind low throughout the rest of cycle.  Gillett et al., [46] stated 
that there was a significant inverse correlation between cyclin D1 
staining and histological grade, as grade III infiltrating ductal 
carcinomas were more likely to be cyclin D1-negative, but grades 1 
and 11 tumor lacked the protein. In G3 and G4 compared to G1, 
cyclin D1 level showed also a statistically significant decrease. The 
decrease in cyclin D1 expression has been explained by Kong et al., 
[47] and Dong et al. [48] who found that cucurbitacin E decreased 
expression of cyclin D1. Pumpkin has been found to contain 23, 24-
dihydrocucurbitacin F, 23, 24-dihydrocucurbitacin D, cucurbitacin B 
and cucurbitacin [49]. In the same context, cyclin D1 level showed 
a statistically significant decrease in G3 and G4 in comparison to 
G2. This result coincides with that observed in  previous studies 
[50].  

In the present study, the results of histopathology in G1 are  in 
accordance with those of  Srivastava et al., [51]. However, for G2, a 
solid lobular adenocarcinoma, neoplastic cells with pleomorphic 
hyperchromatic, prominent nucleoli, and scanty basophilic 
cytoplasm in the lumen of secretory lobule were evident. Likewise, 
Barros et al. [52], observed adenocarcinoma with several 
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morphological types in the histopathological appearance of cancer 
group induced by DMBA. In a another study by Russo and Russo, 
[53] prominent nucleoli, invasion of stroma and inflammatory 
infiltration were recorded in the histopathological appearance of 
malignant tumor of mammary gland of  rat. On the other hand, 
mammary gland of G3 showed normal features of health mammary 
gland. Moreover, in G4 there was a regression of the pathological 
features of neoplasm, suggesting the beneficial role of pumpkin. 
Our finding is supported by the results of  Medjakovic et al.,  [54] 
who stated that pumpkin seed extract inhibited cell growth in 
breast cancer and other types of cancer. 

Conclusion 
In rats with induced mammary gland carcinoma, 

supplementation of pumpkin seed extract could decrease Cyclin D1 
gene expression and could improve oxidant/and oxidant status. 
The result of this study indicated that pumpkin seed extract may 
have a beneficial therapeutic effect on mammary gland cancer via 
improvement in the function of mammary gland and potentiation 
of the antioxidant status.  
 

Conflict of interest: The authors declare that there is no conflict of 
interest. 

Research ethics committee permission: The current study has been 
permitted by Research Ethics Committee, Faculty of Veterinary 
Medicine, Mansoura University. 

Author contributions: W. A. conducted experimental protocol and 
drafted the manuscript; M. E. conducted the statistical analysis and 
revised the manuscript; M. H. performed histopathological 
examination; El-Said El-Sherbini revised the manuscript. 

4.  REFERENCES 

[1] Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global 
cancer statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin 
2018;68:394-424. 

[2] Berretta M, Della Pepa C, Tralongo P, Fulvi A, Martellotta F, Lleshi A, et 
al. Use of Complementary and Alternative Medicine (CAM) in cancer 
patients: An Italian multicenter survey. Onco 2017;8:24401. 

[3] Alonso-Castro AJ, Villarreal ML, Salazar-Olivo LA, Gomez-Sanchez M, 
Dominguez F, Garcia-Carranca A. Mexican medicinal plants used for 
cancer treatment: pharmacological, phytochemical and 
ethnobotanical studies. J Ethnopharmacol 2011;133:945-72. 

[4] Gomez-Martinez R, Tlacuilo-Parra A, Garibaldi-Covarrubias R. Use of 
complementary and alternative medicine in children with cancer in 
Occidental, Mexico. Pediatr Blood Cancer 2007;49:820-3. 

[5] Abdullaev F, Espinosa-Aguirre J. Biomedical properties of saffron and its 
potential use in cancer therapy and chemoprevention trials. Can 
Detect and prevent 2004;28:426-32. 

[6] Wuttke W, Jarry H, Christoffel V, Spengler B, Seidlova-Wuttke D. Chaste 
tree (Vitex agnus-castus)–pharmacology and clinical indications. 
Phytomedicine 2003;10:348-57. 

[7] Bachrach Z. Contribution of selected medicinal plants for cancer 
prevention and therapy. Acta Facult Medi Naiss 2012;29:117-23. 

[8] Joshi D, Das S, Mukherjee R. Physical properties of pumpkin seeds. J Agri 
Eng Res 1993;54:219-29. 

[9] Islam MA, Jeong B-G, Jung J, Shin E-C, Choi S-G, Chun J. Phytosterol 
determination and method validation for selected nuts and seeds. 
Food Ana Meth 2017;10:3225-34. 

[10] Gossell-Williams M, Lyttle K, Clarke T, Gardner M, Simon O. 
Supplementation with pumpkin seed oil improves plasma lipid profile 
and cardiovascular outcomes of female non-ovariectomized and 
ovariectomized Sprague‐Dawley rats. Phytotherapy Res 2008;22:873-
7. 

[11] Messina MJ, Loprinzi CL. Soy for breast cancer survivors: a critical 
review of the literature. JN 2001;131:3095S-108S. 

[12] Xanthopoulou MN, Nomikos T, Fragopoulou E, Antonopoulou S. 
Antioxidant and lipoxygenase inhibitory activities of pumpkin seed 
extracts. Food Res Inter 2009;42:641-6. 

[13] Kikuchi T, Ando H, Maekawa K-i, Arie H, Yamada T, Tanaka R. Two new 
ent-kaurane-type diterpene glycosides from zucchini (Cucurbita pepo 
L.) seeds. Fitoterapia 2015;107:69-76. 

[14] Nawirska-Olszaoska A, Kita A, Biesiada A, Sokół-Łętowska A, Kucharska 
AZ. Characteristics of antioxidant activity and composition of pumpkin 
seed oils in 12 cultivars. Food chem 2013;139:155-61. 

[15] Gill N, Bali M. Isolation of anti ulcer cucurbitane type triterpenoid from 
the seeds of Cucurbita pepo. Res J Phyto 2011;5:70-9. 

[16] Nishimura M, Ohkawara T, Sato H, Takeda H, Nishihira J. Pumpkin seed 
oil extracted from Cucurbita maxima improves urinary disorder in 
human overactive bladder. J Trade Complem Med 2014;4:72-4. 

[17] Bharti SK, Kumar A, Sharma NK, Prakash O, Jaiswal SK, Krishnan S, et al. 
Tocopherol from seeds of Cucurbita pepo against diabetes: Validation 
by in vivo experiments supported by computational docking. J  Form 
Med Assoc 2013;112:676-90. 

[18] Shokrzadeh M, Azadbakht M, Ahangar N, Hashemi A, Saravi SS. 
Cytotoxicity of hydro-alcoholic extracts of Cucurbita pepo and 
Solanum nigrum on HepG2 and CT26 cancer cell lines. Pharm Mag 
2010;6:176. 

[19] Noumedem JA, Mihasan M, Lacmata ST, Stefan M, Kuiate JR, Kuete V. 
Antibacterial activities of the methanol extracts of ten Cameroonian 
vegetables against Gram-negative multidrug-resistant bacteria. BMC 
Complemen Altern Med 2013;13:26. 

[20] Bartkova J, Lukas J, Strauss M, Bartek J. Cell cycle-related variation and 
tissue-restricted expression of human cyclin D1 protein. J Pathol 
1994;172:237-45. 

[21] Dickson C, Fantl V, Gillett C, Brookes S, Bartek J, Smith R, et al. 
Amplification of chromosome band 11q13 and a role for cyclin D1 in 
human breast cancer. Can Let 1995;90:43-50. 

[22] McIntosh G, Anderson J, Milton I, Steward M, Parr A, Thomas M, et al. 
Determination of the prognostic value of cyclin D1 overexpression in 
breast cancer. Onco 1995;11:885-91. 

[23] Weinstat-Saslow D, Merino MJ, Manrow RE, Lawrence JA, Bluth RF, 
Wittenbel KD, et al. Overexpression of cyclin D mRNA distinguishes 
invasive and in situ breast carcinomas from non-malignant lesions. 
Nat Med 1995;1:1257. 

[24] Hui R, Cornish AL, McClelland RA, Robertson J, Blamey RW, Musgrove 
EA, et al. Cyclin D1 and estrogen receptor messenger RNA levels are 
positively correlated in primary breast cancer. Clin Can Res 
1996;2:923-8. 

[25] Reddy NS, Nirmala P, Chidambaram N, Kumar P, Nagar A. Quercetin in 
dimethyl benzanthracene induced breast cancer in rats. Am J 
Pharmacol Toxicol 2012;7:68-72. 

[26] Rathinavelu A, Murugan R. cytotoxic effect of pumpkin (curcurbita 
pepo) seed extracts in lncap prostate cancer cells is mediated through 
apoptosis. Curr Top Nutra Res 2014;12:69-70. 

[27] Aghaei S, Nikzad H, Taghizadeh M, Tameh A, Taherian A, Moravveji A. 
Protective effect of Pumpkin seed extract on sperm characteristics, 
biochemical parameters and epididymal histology in adult male rats 
treated with Cyclophosphamide. Andrologia 2014;46:927-35. 

[28] Nims RW, Darbyshire JF, Saavedra JE, Christodoulou D, Hanbauer I, Cox 
GW, et al. Colorimetric methods for the determination of nitric oxide 
concentration in neutral aqueous solutions. Meth 1995;7:48-54. 

[29] Draper H, Hadley M. Malondialdehyde determination as index of lipid 
peroxidation. Methods Enzymol 186, 421–431. 1990. 

[30] Nishikimi M, Rao NA, Yagi K. The occurrence of superoxide anion in the 
reaction of reduced phenazine methosulfate and molecular oxygen. 
Biochem Biophys Res Comm 1972;46:849-54. 

[31] Tietze F. Enzymic method for quantitative determination of nanogram 
amounts of total and oxidized glutathione: applications to mammalian 
blood and other tissues. Ana Biochem 1969;27:502-22. 

[32] Habig WH, Pabst MJ, Fleischner G, Gatmaitan Z, Arias IM, Jakoby WB. 
The identity of glutathione S-transferase B with ligandin, a major 
binding protein of liver. Proceed Nat Acad Sci 1974;71:3879-82. 

[33] Woods AE. Laboratory histopathology: a complete reference: 1st ed, 
Churchill Livingstone; Australia,1994. 

https://www.ncbi.nlm.nih.gov/pubmed/21146599
https://www.ncbi.nlm.nih.gov/pubmed/17171688


  34                                                            W. AboSeda/ Mammary gland carcinoma in rats                                                                                          
 

 

 
Mans Vet Med J 20:3 (2019) 30-34 

 
 

[34] Livak KJ, Schmittgen TD. Analysis of relative gene expression data using 
real-time quantitative PCR and the 2− ΔΔCT method Meth 
2001;25:402-8. 

[35] Ho R. Handbook of univariate and multivariate data analysis with IBM 
SPSS: 2nd ed, Chapman and Hall/CRC; 2013.  

[36] Thomsen LL, Lawton FG, Knowles RG, Beesley JE, Riveros-Moreno V, 
Moncada S. Nitric oxide synthase activity in human gynecological 
cancer. Can Res 1994;54:1352-4. 

[37] Kim OK, Murakami A, Nakamura Y, Ohigashi H. Screening of edible 
Japanese plants for nitric oxide generation inhibitory activities in RAW 
264.7 cells. Can Let 1998;125:199-207. 

*38+ Gönenç A, Özkan Y, Torun M, Şimşek B. Plasma malondialdehyde 
(MDA) levels in breast and lung cancer patients. J Clin Pharm Therap 
2001;26:141-4. 

[39] Xu G. A study of the possible antitumour effect and immunom petence 
of pumpkin polysaccharide. J Wuhan Prof Med Coll 2000;28:1-4. 

[40] Tas F, Hansel H, Belce A, Ilvan S, Argon A, Camlica H, et al. Oxidative 
stress in breast cancer. Med Onco 2005;22:11. 

[41] Rajneesh C, Manimaran A, Sasikala K, Adaikappan P. Lipid peroxidation 
and antioxidant status in patients with breast cancer. Sing Med J 
2008;49:640. 

[42] Eraslan G, Kanbur M, Aslan Ö, Karabacak M. The antioxidant effects of 
pumpkin seed oil on subacute aflatoxin poisoning in mice. Environ 
Toxicol 2013;28:681-8. 

[43] Buser K, Joncourt F, Altermatt H-J, Bacchi M, Oberli A, Cerny T. Breast 
cancer: pretreatment drug resistance parameters (GSH-system, ATase, 
P-glycoprotein) in tumor tissue and their correlation with clinical and 
prognostic characteristics. Annal Onco 1997;8:335-41. 

[44] Sakoda LC, Blackston CR, Xue K, Doherty JA, Ray RM, Lin MG, et al. 
Glutathione S-transferase M1 and P1 polymorphisms and risk of 
breast cancer and fibrocystic breast conditions in Chinese women. 
Breast Can Res Treat 2008;109:143-55. 

[45] Pusch O, Soucek T, Wawra E, Hengstschläger-Ottnad E, Bernaschek G, 
Hengstschläger M. Specific transformation abolishes cyclin D1 
fluctuation throughout the cell cycle. FEBS Let 1996;385:143-8. 

[46] Gillett C, Smith P, Gregory W, Richards M, Millis R, Peters G, et al. 
Cyclin D1 and prognosis in human breast cancer. Internat J Can 
1996;69:92-9. 

[47] Kong Y, Chen J, Zhou Z, Xia H, Qiu M-H, Chen C. Cucurbitacin E induces 
cell cycle G2/M phase arrest and apoptosis in triple negative breast 
cancer. PloS one 2014;9:e103760. 

[48] 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. Carcin 2012;33:946. 

[49] Feng X, Wang D, Cai H, Deng X, Liu Y. Determination of the 
cucurbitacins from Cucubita pepo cv dayangua by HPLC. J Chin Med 
Mat 2007;30:418-20. 

[50] Dakeng S, Duangmano S, Jiratchariyakul W, U-Pratya Y, Bögler O, 
Patmasiriwat P. Inhibition of Wnt signaling by cucurbitacin B in breast 
cancer cells: Reduction of Wnt-associated proteins and reduced 
translocation of galectin-3-mediated β-catenin to the nucleus. J Cell 
Biochem 2012;113:49-60. 

[51] Srivastava P, Russo J, Russo IH. Chorionic gonadotropin inhibits rat 
mammary carcinogenesis through activation of programmed cell 
death. Carcin 1997;18:1799-808. 

[52] Barros ACS, Muranaka ENK, Mori LJ, Pelizon CHT, Iriya K, Giocondo G, 
et al. Induction of experimental mammary carcinogenesis in rats with 
7, 12-dimethylbenz (a) anthracene. Rev Hosp Clin Fac Med Sao Paulo 
2004;59:257-61. 

[53] Russo J, Russo IH. Atlas and histologic classification of tumors of the rat 
mammary gland. J Mammary gland Biol Neo 2000;5:187-200. 

[54] Medjakovic S, Hobiger S, Ardjomand-Woelkart K, Bucar F, Jungbauer A. 
Pumpkin seed extract: Cell growth inhibition of hyperplastic and 
cancer cells, independent of steroid hormone receptors. Fitoterapia 
2016;110:150-6. 

[55] Banni M, Messaoudi I, Said L, El Heni J, Kerkeni A, Said K. 
Metallothionein gene expression in liver of rats exposed to cadmium 
and supplemented with zinc and selenium. Arch Environ Contam 
Toxicol 2010;59:513-9. 

[56] Wang C, Fan S, Li Z, Fu M, Rao M, Ma Y, et al. Cyclin D1 antagonizes 
BRCA1 repression of estrogen receptor α activity. Can Res 
2005;65:6557-67.

 

https://www.ncbi.nlm.nih.gov/pubmed/15543396

	The Possible protective effect of pumpkin seed extract on mammary carcinoma in rats: An experimental study
	How to Cite This Article

	tmp.1699784643.pdf.CRDer

