
Pharmacophore, 8(6S) 2017, e-1173635, Pages 7 

  
 Pharmacophore  

 
 

ISSN-2229-5402 
 

Journal home page: http://www.pharmacophorejournal.com  

 
 

Corresponding Author: Mohammadreza Gholami, Department of Anatomical Sciences, Faculty of Medicine Kermanshah 
University of Medical Sciences, Kermanshah, Iran. Email: rezagholami57@gmail.com.  

 
CALENDULA OFFICINALIS EFFECTS ON EXPRESSION BFGF AND 

TGFβ1 IN FIBROBLASTS 
 

Maryam Hormozi1, 2, Ayda Babaniazi3, Mohammadreza Gholami4* 

 
1. Razi Herbal Medicines Research Center, Lorestan University of Medical Sciences, 
Khorramabad, Iran 
2. Department of Biochemistry, Lorestan University of Medical Science, Khorramabad, Iran 
3. Student Research Committee, Lorestan University of Medical Sciences, Khorramabad, Iran 
4. Department of Anatomical Sciences, Kermanshah University of Medical Sciences, 
Kermanshah, Iran 
 

 

A R T I C L E  I N F O   
 
A B S T R A C T  
 

 
Received:  
  03th Jun 2017 
Accepted: 
  29th Nov 2017 
Available online: 
  14th Dec 2017 
 
 
Keywords: Fibroblast, Calendula 
officinalis, bFGF, TGFβ1; Cytotoxicity 
 
 
 

  
Background: Calendula officinalis L. belongs to the asteraceae family which has various 
components such as triterpenes, saponins, tannins and volatile oils and are used for medicinal 
purposes like dermatitis and wound healing, but the mechanism of this effect is not fully known. 
Scince TGFβ1 and bFGF are two important factors that are expressed in fibroblast cells. Our study 
aim to evaluate the effect of methanolic extract of Calendula officinalis on the proliferation and 
expression of angiogenesis growth factors (TGFβ1 and bFGF) in mouse embryonic fibroblast cells.  
Methods: The cells were exposed to different concentrations of methanolic extract of Calendula 
officinalis at different times and cell proliferation and expression of TGFβ1and bFGF were 
measured at the level of gene and protein by real time-polymerase chain reaction (real-time-PCR) 
and enzyme-linked immunoslobent assay (ELISA) respectively.  
Results: The results showed that Calendula officinalis extract were not toxic for cells in study 
concentrations and increased gene expression of TGFβ1 and bFGF after 12 hours, but after 24 
hours, the expression of these genes were down-regulated.  
Conclusion: The results of research showed that changing patterns of expression TGFβ1 and bFGF 
were similar and the level of changes depend to dose and time.  
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Introduction 
The use of plants for medical purposes has a long history. Calendula officinalis L. (Asteraceae) is popularly known as pot 
marigold or common marigold belongs to the asteraceae family that is usually grown as a garden plant in Iran. Calendula 
officinalis has differnet components such as Carotenoids (flavoxanthin, Lutein, Rubixanthin, β-carotene, γ-carotene and 
lycopene), Polysaccharides, Proteins, Fatty acids, Flavonoids, Triterpenoids and Saponins. Different studies have been 
shown that it possesses a wide range of activities such as immunostimulant, wound healing, antioxidant, anti-inflammatory, 
antimicrobial, antidiabetic, anti-HIV, hepatoprotective and anticancer [1-4]. 
Wound healing is a complex process that various cells and multiple growth factors take part in this process[5, 6]. This 
process is dependent on the migration and proliferation of endothelial cells to form new vessels [5]. Effects of important 
growth factors such as TGFβ1 and bFGF on angiogenesis, has been studied [7]. TGFβ1 peptide possesses various function 
such as cell proliferation and differentiation control, apoptosis in different types of cells. TGFβ1 also has the ability of 
absorbing chemicals, neutrophils, macrophages and fibroblasts, leading them to the wound area [8]. It has been shown that 
TGFβ1 activates angiogenesis by stimulating vascular smooth muscle cell migration[ 9]. The importance of this factor in 
creating and maintaining the vascular system has been proved by numerous genetic studies. TGFβ1 and its receptors leads to 
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impaired fetal death due to impaired vessel formation [10, 11]. TGFβ1 induces the maturation of Retinoic acid-inducible 
gene I (RIGI), stimulates the formation and intensification of interactions between epithelial cells and the basement 
membrane of the mural cells. Additionally TGFβ1 regulates angiogenesis through angiogenesis factors such as VEGF and 
other activities affecting the expression of PDGF through Smad proteins[12-14]. Another important growth factor in the 
tissue repair process is bFGF, (FGF 2 or FGF-β). This factor helps to control migration of endothelial cells and fibroblasts, 
which are responsible for angiogenesis and collagen formation of the epithelial layer[5, 13, 15].  
According to the scientific evidence of the effectiveness of marigold plant in the treatment of dermatologic disorders, the 
importance of angiogenesis in wound healing, and the increase use of traditional remedies, more research in this area is 
necessary in other to understand the mechanism of this plant, so the aim of this study, is to determine  the effect of marigold 
extract on proliferation and expression of angiogenesis factors (TGFβ1 and bFGF) at the level of gene and protein in 
fibroblasts cells. 
 
2. Materials And Methods 
2.1. Preparation of Calendula officinalis extract 
Flowers of Calendula officinalis were collected from Lorestan Agricultural and Natural Resources Research and Education 
Center, during the months of November and December, 2015. The collected plant material was authenticated at Lorestan 
University of Medical Sciences, Razi Herbal Medicines Research Center. To preparation of extract, 20 grams of dried 
Calendula officinalis flowers was soaked in 120 ml of 50% methanol for 72 hours in a dark. Then it was centrifuged and 
passed through the filter and dried at room temperature. The yield of the extract was 8.7% w/w.  The extract was stored at -
20°C until further use.  

1. 2.2. Isolation and culture of mouse embryonic fibroblasts (MEFs): 
Isolation and culture of mouse embryonic fibroblasts (MEFs) were performed according to the protocol described by 
Jozefczuk et al [16].   
2.3. MTT assay  
The evaluation of viability was performed using MTT assay, as previously described[17]. The cells were incubated in a 96-
well plates for 24h after that were exposed with different concentration of Calendula officinalis (5 μg/ml, 10 μg/ml, 
20 μg/ml, 40 μg/ml and 50 µg/ml) for 12, 24, 48 and 72h at 37°C and 5% CO2. Then 20 μl of MTT (5 mg/ml, Sigma) in PBS 
solution added into each of the well, and the plate was further incubated for 4 h. The medium was removed and 200 μl of 
DMSO added into each well for solubilizing the formazan. The absorption was measured using an ELISA reader. Cell 
viability expressed as a percentage of absorbance values in treated cells to that in control cells. 

2. 2.4. Determination of the expression of levels of TGFβ1 and bFGF 
Expression levels of TGFβ1 and bFGF were analyzed using real time–PCR assay as described previously[17]. The cells 
were treated methanolic Calendula officinalis extract (5 μg/ml and 10 μg/ml) for 12 and 24 h periods.  Total RNA isolated 
from the untreated and treated cells using the Total RNA Purification Kit (Jena Bioscience, Germany) according to the 
instruction of the manufacturer’s. CDNA was synthesized with 1 µg total RNA using the cDNA Synthesis Kit (Roche, 
Germany). Real-time quantitative PCR was performed with Rotor-Gene 6000 and SYBR-Green quantitative PCR (qPCR) kit 
(Jena Bioscience, Germany). A PCR reaction mixture of  20 µl containing 10 µl of 2X SYBR Green master mix, 1.6 µl of 
the cDNA template, 0.6 µl of each primer (10 pmol/µl) and 7.2 µl of deionized water.  Cycling conditions were as follows: 1 
cycle denaturation of 95 ºC for 2 min, followed by 40 cycles of  95 ºC for 15 s hold, annealing temperature at 60 ºC for 40 s 
and extension at 72 ºC for 30 s. The sequences of the primers and their characteristics were previously presented[17].  

3. 2.5. Determination of TGFβ1 and bFGF protein expression by ELISA 
The cells were treated to methanolic extract of Calendula officinalis (5 μg/ml, 10 μg/ml) for 12 and 24 h periods then 
supernatants from treated and untreated were collected and freezed at -20°C.  TGF-β1and bFGF protein concentrations were 
measured by ELISA kits (eBioscience USA, Cat. 88-8350 and RayBiotech Cat. ELH-bFGF-001) based on kits 
protocols[17].  
2.6. Statistical analysis 
The total expression ratio of the genes of interest at two concentrations were compared between treatment groups and  
untreated (control) group using a randomization test implemented in the relative expression software tool (REST), which is 
an Excel-based application for comparing and statistically analyzing the relative expression results in qRT-PCR [18]  Protein 
expression in the two groups were compared by Wilcoxon using SPSS software. Differences were considered significant at 
(P<0.05). 
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3. Results 
3.1. Effect of Calendula officinalis extract on cell viability 
The results of MTT assay showed that methanolic extract of Calendula officinalis was non-toxic to the cells (Fig 1). Since 
the results showed that the concentrations of 5µg/ml and 10 μg/ml were more suitable for cell proliferation so the expression 
of growth factors were evaluated in these concentrations.  

4. 3.2. TGFβ1 and bFGF gene expression 
The results of gene expression for TGFβ1 in treated groups compared to control (untreated) group indicated increase of gene 
expression after 12 hours but the reduction of gene expression agter 24 hours. This increase and decrease were significant for 
concentrations of 10 μg/ml. (Table 1). 
Gene expression of bFGF in treated cells compared to control showed a similar patterns with TGFβ1 expression (Table 2). 
3.3. TGFβ1 and bFGF protein expression 
Analysis of TGFβ1 protein expression showed an increase TGFβ1 gene expression in the fibroblasts at different 
concentrations at 12 hours after treatment compare to the control, but at 24 hours after treatment reduced. These results were 
significant for concentration of 10 μg/ml (Fig 2). Protein expression of bFGF in treated cells compare to control showed 
similar pattern with that TGFβ1 protein but results were significant for concentrationrol (Fig 3)  
 
4. Discussion  
The results showed that extracts of Calendula officinalis is non-toxic at different concentration and can increase proliferation 
of mouse embryonic fibroblast cells. This results are similar to others[19, 20]. The main findings our study were that 
calendula extracts at first may up-regulate the expression of TGFβ1 and bFGF but after that down-regulate the expression of 
these genes.  
Calendula Officinalis flowers are used to treatment of dermatologic disorders and wound healing [21]. Calendula offcinalis 
flower has many different compounds such as Phenolic compounds (flavonoids and phenolic acids) which have the role of 
antioxidant and antimicrobial, some important polycarbohydrates which play a role in tissue soldering and controlling 
cellular permeability, saponins, carotenioids and triterpenic alcohols, poly unsaturated fatty acids, such as calendic acid, 
saturated hydrocarbons, proteins and amino acids, vitamin C which is  necessary for collagen formation, proper immune 
function, and as a tissue antioxidant and mineral substances which influences the process of wound repair as cofactor in 
various enzyme systems[22-24]. 
Several scientific evidence have be collected regarding the effectiveness of this plant in the increase of the rate of re-
epithelialization, granulation tissue formation and the regeneration of dermal collagen in skin wounds[ 25]. 
It has anti-inflammatory, antibacterial, anti-fungal, anti-viral, angiogenic and fibroplastic properties that all are important to 
treat of wound, first-degree burns, contusions, and skin rashes [26, 27].It seems its anti-inflammatory properties because of 
inhibition of synthesis of cytokines, Cox-2 and prostaglandins [27]. 
It has been shown that Quercetin, one of the active components in Calendula, can inhibit collagen degradation, matrix 
metalloproteinase (MMP) activity and decrease the expression of tumor necrosis factor-α (TNF-α), interleukin-1β, IL-6 and 
IL-8[ 17, 20] 
Several studies have been shown that Calendula officinalis flowers can induce neovascularization in the chorioallantoic 
membrane (CAM) model of chicken fertilized egg and skin wound[25, 28]. 
Fibroblast cells have a crucial role in the process of wound healing.  Proliferation of fibroblasts and their migration into the 
wound area, synthesis of extracellular matrix (EXM) and the expression of thick actin bundles as myofibroblasts are 
important function of these cells in the wound healing[29, 30]. These cells also produce important growth factors such as 
TGFβ1 and bFGF that have important role in cell division, cell migration, cell differentiation, protein expression, and 
enzyme production[31]. They have potential ability to heal wound through stimulation of angiogenesis factors and cellular 
proliferation which affects the ECM production and degradation through their chemotactic role on inflammatory cells and 
fibroblasts[31]. 
However, fibroblast cells and growth factors have critical role in wound healing but hyper proliferation of fibroblasts and 
increase of expression of growth factors can cause formation of hypertrophic scar that is a major challenge in clinical 
practice. It has been shown that up-regulation of consistently of TGFβ1 stimulate produces fibrotic disease and blocking the 
expression this factor can suppress fibrotic process[32, 33].  
It seems that must be a special pattern in the expression of growth factors and proliferation fibroblasts in order to inhibit 
hypertrophic scar. The results of our study have shown that calendula may by increase of growth factors (TGFβ1 and bFGF) 
at the first 12 h stimulate wound healing and by decease of these factors at 24h may suppress fibrotic process, however more 
studies are needed to conform this speculation.  
 
5. Conclusion 
The results showed that Calendula officinalis can effect on wound healing process by increase of proliferation and 
change of expression of growth factors (TGFβ1 and bFGF) in fibroblast cells in a dose and time dependent manner.  
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