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SUMMARY 

Objective: Centaury oil (the extract of Hypericum perforatum obtained with olive oil) is 

traditionally used for the treatment of wounds in Turkey. Centaury oil has analgesic and anti-

infectious properties beside wound healing effect. There are many studies about the positive effect 

of this extract on wound healing in literature. But there is no mention about the animal studies that 

show which pathways are involved in.  

Method: In our study the effect of centaury oil in early stages (first 7 days) and late stages (second 

7 days) of wound healing was showed on the mice (mus. musculus) by creating sterile sutures on 

their back. In addition, the gene expression profiles of VEGFA, VEGFB, VEGFC, PDGFB and 

FGF2 genes which have roles in wound healing via angiogenesis were studied by RT-PCR 

method. 

Results: Due to our results, centaury oil has positive effects on the surface of the wounds in early 

stages but has no effect on late stages. The gene expression levels of VEGFA, VEGFB, VEGFC 

and FGF2 were increased in early stages of wound healing but only VEGFA gene expression level 

was increased in late stages. The gene expression findings were correlated with morphological 

findings in both early and late stages of wound healing. 

Conclusions: According to our morphological results, centaury oil can be useful if it is used in the 

first week of the wound. At the end of our study, our findings are important for exploring the 

effect of centaury oil on angiogenesis via VEGFA, VEGFB, VEGFC and FGF2 genes in early 

stages of wound healing. 
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ÖZET 

Amaç: Kantaron yağı (Hypericum perforatum’ un zeytinyağı ile elde edilen ekstresi) Türkiye’ de 

yıllardır çeşitli yaraların tedavisinde geleneksel olarak kullanılmaktadır. Kantaron yağının yara 

iyileştirici özellikleri yanında anti-enflamatuar ve anti-inflamatuar özellikleri bulunmaktadır. 

Literatürde bu yağın yara iyileşmesine olan pozitif etkisi ile ilgili birçok çalışma vardır. Ancak 

literatürde şimdiye dek bu özelliklerin hangi yolaklar üzerinden olduğunu gösterir hayvan 

deneylerini içeren detaylı bir çalışma bulunmamaktadır.  

Yöntem: Çalışmamızda kantaron yağının yara iyileşmesi üzerine erken dönem (ilk 7 gün) ve geç 

dönem (ikinci 7 gün) etkisi; farelerde (mus. musculus) sırt bölgesinde steril sütürler oluşturulup 

farklı zaman aralıklarında kantaron yağı uygulanarak gösterilmeye çalışılmıştır. Çalışmamızda 

ayrıca bu dönemde tüm gruplardan alınan dokulardan Real Time PCR yöntemi ile anjiyogenez 

üzerinden yara iyileşmesinde aktif rol oynayan VEGFA, VEGFB, VEGFC, PDGFB ve FGF2 
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genlerinin gen ekspresyon profilleri incelenmiştir. 

Bulgular: Elde ettiğimiz sonuçlara göre, farelerde oluşturulan yara yüzeylerinde morfolojik olarak 

kantaron yağının erken dönem kullanımında yara iyileşmesine pozitif etkisi olmakta, geç dönem 

uygulanmasında ise yara iyileştirici etkisi görülmemektedir. Yara iyileşmesinin erken 

dönemlerinde (akut dönem) VEGFA, VEGFB, VEGFC ve FGF2 genlerinin gen ekspresyonlarında  

artış görülmekte iken geç dönemlerinde ise bu etki yalnızca VEGFA geninde saptanmaktadır. Yara 

iyileşmesinin erken ve geç dönemlerinde bulunan gen ekspresyonu bulguları, yara iyileşmesinin 

morfolojik olarak incelendiği çalışmamızın ilk bölümündeki bulgularla korelasyon göstermektedir. 

Sonuç: Morfolojik açıdan elde ettiğimiz bulgularımız kantaron yağının yara iyileşmesine yara 

oluştuktan sonraki ilk haftada (akut dönem) pozitif etkisi olduğu şeklinde yorumlanmıştır. 

Çalışmamız sonucunda elde ettiğimiz bulgular; kantaron yağının yara iyilşemesi üzerine olan 

etkisinin yara iyileşmesinin erken döneminde anjiyogenezde rol oynayan VEGFA, VEGFB, 

VEGFC ve FGF2 üzerinden yaptığını göstermesi açısından önemlidir. 

Anahtar sözcükler: Kantaron yağı, Hypericum perforatum, yara iyileşmesi, anjiyogenez, gen. 

 

INTRODUCTION 

Centaury oil is prepared from 

Hypericum perforatum with olive oil. 

Hypericum as a genus is mostly founded 

plant around the world. It is especially 

found on the Taurus Mountains in 

Turkey; beside it is naturally blossomed 

in many places in our country (1, 2). The 

plants in hypericum perforatum species 

use widely in therapeutic area.   They 

inhibit microorganism propagation by 

the antiseptic property; inhibit 

inflammation by the anti-inflamatory 

property; stop bleeding by the 

vasoconstructive property and help the 

wound to heal faster by cell generation 

property. They also reduce the pain and 

discomfort during its usage as an extract 

(3, 4). The studies in literature about the 

centaury oil, there were many 

morphological evaluations on wound 

healing but there was no study about the 

effect mechanisms and the effected 

genes (5, 6). In the first part of our 

study, we aimed to find out the effects of 

centaury oil on wound healing. For this 

purpose we made sterile wounds on 

mice and applied centaury oil to find out 

the possible role of this extract on 

wound healing. So, if it is used in the 

first days of wound had positive effect 

on wound healing but if it is used 

subsequent days of wound had little 

positive effect on wound healing, not 

enough as early usage. This results show 

us that centaury oil has wound healing 

effect in the early phases of wound 

formation.  

Wound healing is a regeneration and 

recreation process of the skin or another 

organ after an injury. Wound healing 

process has four grades; homeostasis, 

inflammation, proliferation and 

remodeling (7). The most active grade is 

proliferation phase. This phase includes 

angiogenesis, collagen depositing, 

granulation tissue forming, 

epithelialization and wound contraction. 

During angiogenesis vascular 

endothelial cells forms new blood 

vessels. Fibroblasts growth up and 

contribute fibroplasias and formation of 

granulation tissue. Re-epithelialization 

begins in the epidermis and the wound 

area begins to full with new tissue (8). In 

the second part of our study, we 

investigated the possible effect of 

centaury oil on the genes especially 

active in the proliferative phase of 

wound healing process (9). For this aim, 

the gene expression profiles of Vascular 

endothelial growth factor-A (VEGFA), 

VEGFB, VEGFC, Platelet-derived 

growth factor-B (PDGFB) and 

Fibroblast growth factor-2 (FGF2) from 

the tissues of the wound areas were 

analyzed with Real-time Polymerase 

Chain Reaction (RT-PCR) method. So, 

we found the expression levels of 

VEGFA, VEGFB, VEBGFC and FGF2 

elevated. This results show us that the 

effect of centaury oil on wound healing 

process occurred over the genes 

VEGFA, VEGFB, VEBGFC and FGF2 

in proliferation phase. 
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MATERIAL AND METHODS 

Preparing the extract of Hypericum 

perforatum with olive oil: 

Hypericum perforatum was rested in the 

olive oil for two weeks according to the 

traditional methods for obtaining 

centaury oil (10).  

Preparing the animal groups: 

An ethic decision was obtained for our 

animal study in September 20, 2013 

(Gülhane Military Medical Academy, 

animal ethic committee). Twenty one 

mice were separated into three different 

groups. Seven mice (three for group A, 

three for group B, one for final control) 

were used for control group. Seven mice 

were used for group A ( early 

application-first 7 days of wound- of 

centuary oil). Seven mice were used for 

group B ( late application-second 7 days 

of wound- of centuary oil). In each 

group, sterile cuts were carried out for 

ensuring clean wounds. The cuts were 

suturised and the wounded areas were 

clearly dressed (11). In the control group 

daily dressings were applied only. In 

group A, centaury oil was applied for 

the first 7 days till the sutures were 

picked up. In group B, centaury oil was 

applied for the second 7 days, after the 

sutures were picked up.  

Investment of wound healing: The 

wound healing areas of the mice in the 

control and study groups were evaluated 

clinically. In this clinically evaluation, 

edema, hyperemia, bleeding, granulation 

tissue, scar uncertainty and refeathering 

of the wound areas were observed (12).  

Tissue sample preperation: In the 7th 

day of study, the wound areas of three 

mice from control group and five mice 

from group A were completely taken for 

RNA isolation. In the 14th day of study, 

the wound areas of three mice from 

control group and five mice from group 

B were completely taken for RNA 

isolation. At least one mouse was left 

alive for final comparison. 

RNA isolation from tissue samples: 
After thawing the tissue samples taken 

from control group and study groups in 

the liquid nitrogene, RNAs were isolated 

according to the manufacturer 

company’s method (NucleoSpin RNA-

Machenery Nagel).  

Revers Transcription Polimease 

Chain Reaction (RT-PCR): The 

obtained RNAs were converted to 

cDNAs by revers transcriptase by using 

Rt-PCR method according to the 

manufecturer’s method (RevertAid First 

Strand cDNA Synthesis Kit - Life 

Technologies- Fermantas) (13). The 

PCR conditions were 42º 60’, 70º 5’ and 

the final volum was 20 µl for each run. 

Real Time Polimease Chain Reaction 

(RT-PCR): The cDNAs were used as 

master for RT-PCR. In the procedure, 

the primers of VEGFA, VEGFB, 

VEGFC, PDGFB and FGF2 were used.  

Primer lists were taken from Primer 

Bank 

(http://pga.mgh.harvard.edu/primerbank)

. As house-keeping gene, β-actin was 

used. Each reaction was performed as 20 

µl final concantration (10µl Mastermix, 

5 µl DNA, 0,5 µl primer, 4 µl 

H2O)(SYBR® Green PCR Master Mix- 

Roche Life Science) . RT-PCR 

conditions were 59º for 45 cycles. The 

gene expression alterations were 

evaluatedwith relative quantification 

method with Roche Applied Sciences 

LightCycler 1.5 software program.  

Statistical Analyses: Chi-Square test 

for wound healing evaluation and Mann-

Whitney U Test for RT-PCR evaluation 

were used.  

 

RESULTS 

Edema, hyperemia, bleeding, 

granulation tissue, scar uncertainty and 

refeathering of the wound areas were 

evaluated macroscopically in each group 

(Table 1). Due to the results, only 

granulation tissue formation was 

observed in control group. In group A 

and group B beside granulation tissue, 

scar uncertainty and refeathering were 

observed either. This finding shows us, 

the wound healing process was faster in 

group A and B due to the control group. 

The wound healing process was 

photographed immediately, at 7th and 

14th days and according to the photos, 

the wound closures of group A (Figure 

2b and 2c) were much better and regular 



134 
 

 
 CMJ Cumhuriyet Medical Journal 

according to control group (Figure 1b 

and 1c) and group B (Figure 3b and 3c). 

This finding represents us that centaury 

oil effects wound healing process 

especially in early phase. In late phase 

centaury oil application, the results in 

group B (Figure 2b and 2c) were found 

as similar in control group (Figure 1b 

and 1c). According to this result, 

centaury oil has no effect on wound 

healing in late phase.  

 

 

Table 1: Clinical evaluation of wound healing 

GROUPS Wound Healing 

Properties 

Days 

0. day 7. day 14. day 

Control Group Edema +++ + - 

Hiperemia +++ + - 

Bleeding +++ - - 

Granulationtissue - + +++ 

Scar uncertainty - + - 

Refeatering   - 

Group A Edema +++ + - 

Hiperemia +++ ++ - 

Bleeding +++ - - 

Granulationtissue - + +++ 

Scar uncertainty - +++ +++ 

Refeatering   +++ 

Group B Edema +++ + - 

Hiperemia +++ - - 

Bleeding +++ - - 

Granulationtissue - + +++ 

Scar uncertainty - ++ + 

Refeatering   ++ 
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Figure 1: Photos from wound areas of control group (photos were taken on the 1st-

7th-14th days respectively) 

 

Figure 2: Photos from wound areas of group A (photos were taken on the 1st-7th-14th 

days respectively) 

 

Figure 3: Photos from wound areas of group B (photos were taken on the 1st-7th-14th 

days respectively) 

 

The results of molecular evaluations 

were encourages the clinical results 

(Table 2). In our study the gene 

expression levels of VEGFA were found 

approximately 7 fold increased (p<0.05) 

according to control group whereas 
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approximately 4 fold increased in group 

B (p<0.05). VEGFB gene expression 

results were found approximately 4 fold 

increased in group A (p<0.05), 

approximately 10 fold decreased in 

group B (p<0.05). VEGFC gene 

expression levels were found 

approximately 5 fold increased in group 

A (p<0.05), whereas approximately 7 

fold decreased in group B (p<0.05). 

Interestingly, the expression levels of 

PDGFB gene were found very low in 

group A (approximately 100 fold 

decreased) (p<0.05) and low in group B 

(approximately 10 fold decreased) 

(p<0.05). The expression levels of FGF2 

gene were found approximately 70 fold 

increased in group A (p<0.05) whereas 

approximately 10 fold decreased in 

group B (p<0.05) (Table 2). So, centaury 

oil affects on wound healing in the first 

7 days via VEGFA, VEGFB, VEGFC, 

PDGFB and FGF2 genes. Due to our 

results, the expression levels of gene 

which has mitogenic effect on cells were 

extremely low in study groups according 

to control group. 

 

Table 2: The gene expression findings 

 

DISCUSSION 

Wound healing is an intricate process 

where the skin or other body tissue 

repairs itself after injury. This process is 

divided into predictable phases: blood 

clotting (hemostasis), inflammation, the 

growth of new tissue (proliferation), and 

the remodeling of tissue (maturation) 

(7). In hemostasis phase, platelets in the 

blood begin to stick to the injured site, 

within the first few minutes of injury. 

Platelets change into an amorphous 

shape, more suitable for clotting, and 

they release chemical signals to promote 

clotting. This results in the activation of 

fibrin, which forms a mesh and acts as 

"glue" to bind platelets to each other for 

making a clot (14, 15). In inflammation 

phase, damaged and dead cells are 

cleared out, along with bacteria and 

other pathogens or debris. This happens 

through the process of phagocytosis. 

Platelet-derived growth factors are 

released into the wound that cause the 

migration and division of cells during 

the proliferative phase. In proliferation 

 Control 

group for 

Group A 

Group A  p 

value 

Control 

group for 

Group B 

Group B p 

value 

VEGFA 0,003±0,00 

 

0,022±0,00 

 

0,01 

 

0,023±0,01 

 

0,103±0,26 

 

0,02 

 

VEGFB 0,070±0,02 

 

0,305±0,28 

 

0,01 

 

0,556±0,29 

 

0,057±0,057 

 

<0,01 

 

VEGFC 0,433±0,19 

 

2,195±1,81 

 

<0,01 

 

4,896±0,48 

 

0,667±1,13 

 

<0,01 

 

FGF2 0,000±0 

 

0,007±0,01 

 

0,25 

 

0,010±0,01 

 

0,001±0,00 

 

0,11 

 

PDGFB 0,009±0,00 

 

0,000 ±0 

 

0,01 0,017±0,01 

 

0,000±0,00 

 

<0,01 
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phase, angiogenesis, collagen 

deposition, granulation tissue formation, 

epithelialization, and wound contraction 

occur. In angiogenesis phase, vascular 

endothelial cells form new blood 

vessels. In this phase, unneeded cells 

undergo apoptosis. In remodeling phase, 

collagen is realigned along tension lines, 

and cells that are no longer needed are 

removed by programmed cell death, or 

apoptosis (16). 

Centaury oil been intensively 

investigated for its antidepressive 

activity, but dermatological applications 

also have a long tradition. Topical 

centuary oil preparations such as oils or 

tinctures are used for the treatment of 

minor wounds and burns, sunburns, 

abrasions, bruises, contusions, ulcers, 

myalgia, and many others (17). The 

ingredients; naphthodianthrones (e.g., 

hypericin) and phloroglucinols (e.g., 

hyperforin) have interesting 

pharmacological profiles, including 

antioxidant, anti-inflammatory, 

anticancer, and antimicrobial activities. 

In addition, hyperforin stimulates 

growth and differentiation of 

keratinocytes, and hypericin is a photo 

sensitizer which can be used for 

selective treatment of nonmelanoma 

skin cancer. Sporadic trials have been 

conducted in wound healing, atopic 

dermatitis, psoriasis, and herpes simplex 

infections (1). Although there are many 

studies about the topical effects of 

centaury oil in literature, there is no 

study about the cellular effects of this 

extract. The clinical results show the 

positive effects on wound healing but 

there is no study about the molecular 

effects of this extract around the 

wounded area. In our study, we 

investigated the topical effects of 

centaury oil on wounded area and also 

we studied the molecular effects of this 

extract on the genes VEGFA, VEGFB, 

VEBGFC, PDGFB and FGF2. 

As clinical findings, edema, hyperemia, 

bleeding, granulation tissue, scar 

uncertainty and refeathering of the 

wound areas were evaluated 

macroscopically in each group (Table 

1). Only granulation tissue formation 

was observed in control group. In group 

A and group B beside granulation tissue, 

scar uncertainty and refeathering were 

observed either. This finding shows us, 

the wound healing process was faster in 

group A and B due to the control group. 

In a recent manuscript, Toledo-Piza et 

all reported that cell proliferation 

increases in control group in the 5th day. 

Remodeling begins in the 6th day.  

Granulation and scar tissues occurs in 

13th day (12).  Süntar et al. applied 

centaury oil only in the first seven days 

after the surgery (proliferation phase) 

(2). In our study, centaury oil was 

applied in active phase of wound (in the 

first seven days after the surgery) 

(proliferation phase) and in late phase of 

wound (in the second seven days after 

the surgery) (remodeling phase). In 

group A, all of the evaluating properties 

were better than control group and group 

B. So we can say that early usage of 

centaury oil (first 7 days of wound) had 

positive effect on wound healing. So, we 

obtained similar results due to literature 

findings (5). In group B, only 

granulation tissue, scar uncertainty and 

refeathering properties were a little 

different from control group. We can say 

late usage of centaury oil (second 7 days 

of wound) had only little positive effect 

on wound healing, not enough as early 

usage.  

Wound healing is a complex and 

sensitive process. In proliferative phase 

of wound healing, VEGF, PDGF, FGF, 

epidermal growth factor-EGF, and 

transforming growth factor-TGF gene 

families have active roles (7). Deonarine 

et al. were reported that inflammatory 

genes expressed firstly in wound 

healing. Angiogenesis-related and proof 

reading-related genes expressed later (8, 

9). In our study, the molecular 

mechanisms were analyzed in centaury 

oil application on wound healing process 

for the first time in literature.  Especially 

angiogenesis-related genes were 

analyzed for the possible roles in wound 

healing with centaury oil. Due to RT-

PCR results, the wound healing effect of 

the early usage of centaury oil 

materialized via VEGFA, VEGFB, 
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VEBGFC and FGF2 genes (Table 2). In 

our results, in late phase wound healing 

only VEGFA gene expression was high 

(Table 2). Having high VEGFA 

expression levels in early and late 

phases represent the role of VEGFA in 

wound healing in all stages. The low 

expression levels of PDGFB gene show 

us that centaury oil had no mitogenic 

effect during wound healing (17). This 

finding represents that centaury oil has 

no positive effect on cell proliferation on 

wound healing process. 

As a result, we found the positive effect 

of centaury oil on wound healing if it is 

used in the first 7 days of the wound. 

Beside this, it is observed that this 

extract has positive effects on the gene 

expression levels of VEGF-A, VEGF-B, 

VEGF-C and FGF-2 especially in the 

first 7 days of the wound. Due to these 

results, we can say that centaury oil has 

positive healing effect via these genes. 
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