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Anti-angiogenic role of Ankaferd on chick chorioallontoic membrane model
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SUMMARY

Angiogenesis is needed for tumor growth and metastasis. For this reason, it 
represents an exciting target for cancer treatment. Some anti-angiogenic drugs 
may be useful to prevent angiogenesis during cancer treatment.  The aim of this 
study is to investigate if Ankaferd (standardized herbal extract obtained from five 
different plants namely Thymus vulgaris, Glycyrrhiza glabra, Vitis vinifera, Alpina 
officinarum, and Urtica dioica) have an effect on angiogenesis in chick embryo 
chorioallontoic membrane. Ankaferd was applied at 1, 5, 20, 50% concentrations 
to the fertilized eggs on the 6th day. On the 7th and 8th days, all the fertilized eggs 
were opened and vessels were examined. No significant changes were observed in 
1% Ankaferd group and control group. Significant inhibition in angiogenesis was 
observed in 5, 20, 50% Ankaferd groups. In chick embryo chorioallontoic membrane 
assay, the anti-angiogenic effect of Ankaferd was shown experimentally for the 
first time in the literature. The antiangiogenic affect of Ancafert was analyzed 
on vascular endothelial growth factors (VEGF-A,VEGF-C), and hypoxia-inducible 
factors (HIF1-A and HIF3-A) genes which have possible roles in angiogenesis 
on human mesenchimal stem cells and human umbilical vein endothelial 
cells. Ankaferd treatment increased VEGF-A gene expression levels in HUVECs. 
VEGF-A gene expression levels remained unchanced in hMSCs with %5 Ankaferd 
treatment. HIF1-A gene expression levels decreased in HUVECs, whereas increased 
in hMSCs with 5% Ankaferd treatment. The gene expression levels of HIF3-A 
increased both in HUVECs and hMSCs. In chick embryo chorioallontoic membrane 
assay, the anti-angiogenic effect of Ankaferd was shown experimentally for the 
first time in the literature. These findings may represents the potential uses of 
Ankaferd in cancer treatment as an anti-angiogenic agent. Due to gene expression 
analyses resuts in our study, Ankaferd affects the angiogenesis in anti-angiogenic 
procedure on VEGF and HIF genes.
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Introduction
Angiogenesis means the development of new blood vessels 

out of existing ones, due to triger factors such as ischemic di-
seases, hypoxia, injuries and tumour growth with the secretion 
of some angiogenic factors (e.g. vascular endothelial growth 
factor-VEGF, epidermal growth factor-EGF and Hypoxia-indu-
cible factor-HIF) (1-3). These factors activate the endothelial 
cells by binding to the receptors. So that angiogenesis occurs 
with the formation of the vascular tubes (4). In order to prevent 
or decrease angiogenesis, some anti-angiogenic agents have 
been used in the treatment of cancer (5). Ankaferd (Ankaferd 
Blood Stopper, İstanbul, TURKEY) as a hemostatic agent, has 
been provided for the control of some bleeding diseases. It is 
the first licenced medical Turkish product which includes Urti-
ca dioica, Vitis vinifera, Glycrrhiza glabra, Alpinia officinarum 
and Thymus vulgaris. Although its hemostatic properties are 
well known, the molecular mechanisms affected in this pro-
cess are not fully clarified. The role of Ankaferd on angiogene-
sis is not known (6). Chick CAM (Chorio-allantioc membrane) 
model is an usefull easy model in observation the role of the-
rapotic drug and/or extract  (such as Ankaferd) in literature (7).

Angiogenesis is mostly studied by using HUVECs which 
represent the cell migration and the tube formation compo-
nents of angiogenesis in-vivo (8,9). hMSCs use generally in 
cell therapy and regenerative medicine because of their mul-
tilinaege potentials. hMSCs can differantiate to mesenchymal 
lineages like osteogenic, chondrogenic, adipogenic (10). Also 
they can differantiate to other lineages like neurogenic or myo-
genic (11). Recent reports have suggested that extracellular 
vesicles released by MSCs have angiogenesis-promoting ac-
tivity (12).

In our study, the role of Ankaferd in angiogegenesis was 
analzed in vivo CAM assay. ). In order to find out the role of 
some genes participate in angiogenesis procedure (VEGF-A, 
VEGF-C,  HIF1-A and HIF3-A), the expression patterns were 
analysed in different concentrations of Ankaferd on human 
umbilical vein endothelial cells (HUVECs) and human me-
senchymal stem cells (h MSCs).

Material and method

Preparation of Ankaferd Solutions: We supplied Anka-
ferd from the producer company (Ankaferd Ilaç Kozmetik A.S., 
İstanbul, TURKEY). We used Physiological Saline Solution 
(PSS) for dilutions in control group and study groups. The five 
groups were formed including at least eigth live fertilized eggs 
for Ankaferd study. The Ankaferd solutions were prepared as 
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different concentrations (1%, 5%, 20% and 50%) (250 µl  for 
each egg). For control group, 250 µl  PSS  was added only 
(13).

Atak-S Type Fertilized Chicken Eggs Preparation: 
Atak-S type fertilized chicken eggs were obtained from the 
Chicken Production Farm of the Turkish Ministry of Food, Ag-
riculture and Livestock with the ethical decision of Gülhane 
Military Academy Animal Experiments Local Ethics Committee 
(GATA Etik-2013-52). One hundered fifty eggs were selected 
and kept hold in an incubator for six days (at 37°C heat, 85-
90% humidity). Six days later, the egg shells were first cleaned 
with an antiseptic solution, and the eggs were opened. The 
opening of the eggs was performed on the sixth day, since 
vascularization in chick embryos begins on the 5th and 6th 
days (7). By carefully removing the egg shells with tweezers, 
the CAM was explored.

Application of Solutions on Fertilized chick CAM: Five 
groups were selected (control, 1%, 5%, 20% and 50%) from 
fertilized chick eggs. In each group we tried to find living emb-
rios. Each group contained among 8-11 fertilized eggs (Table 
1). Different concentrations of Ankaferd (1%, 5%, 20% and 
50%) were applied on these living fertilized chick eggs sepera-
tely. In control group, only PSS was applied. All the eggs were 
observed and photographed to check the vascularization with 
Sony Digital Camera. The eggs were placed back into the in-
cubator after being covered with parafilm  (to prevent the mo-
isture loss and keep the sterilisation of the CAM in the eggs).

Table I. The differantiation scores of angiogenesis in control and Ankafert 
treatment groups
Groups n TDSA p Values
Control 8 0 p > 0.05
%1 Ankaferd 11 3 (-) p > 0.05
%5 Ankaferd 9 18 (-) p < 0.05
%20 Ankaferd 8 16 (-) p < 0.05
%50 Ankaferd 8 17 (-) p < 0.05

n: Number of evaluated eggs
TDSA: Total Differantiation Score of Angiogenesis
(-): Represents the decrease in angiogenesis

After 24 and 48 hours, the eggs were observed and photog-
raphed to check the changes in vascularization. The 7th and 
8th days vascularization of the CAM analyses results were 
compaired with the 6th day vascularization of the CAM analy-
ses results. Knighton et al.’s scoring methodology was used 
in the assessments of vascularization in our study (7). In this 
scoring protocol, CAM blood vessels observed after 24 hours 
by two different observers. As known, 24 hours observation 
was enough to score the vessels. 48 hours observation was 
made for the detection of the embrios for viability due to lite-
rature (14).

In Knighton et al.’s scoring methodology, CAM blood ves-
sels near the treatment points were recorded after 24 hours by 
two different observers. This vascular response was graded 
as 0, 1+, 2+. As a score, 0 means no change in vessel formati-
on. 1+, and 2+ reflects an increased density and length of ves-
sels converging toward the treatment point (14). This protocol 
explains the angiogenesis condition in CAM experiments well. 
For anti-angiogenic condition, we expanded a new evaluation 

system. In this expanded new system, the decrease of ves-
sel formation repesented numerically as 1- and 2-, whereas 
1- reflects a milder form of decrement than 2- in density and in 
length of vessels.

Cell Culture: HUVECs and hMSCs were used for finding 
the anti-angiogenic mechanisms in Ankaferd treatment. HU-
VECs were from ATCC (ATCC® CRL-1730™). hMSCs were 
derived from bone marrow by primer cell culture in Gülhane 
Military Medical Academy, Health Science Institute, Cancer 
Research Center. Primer culture procedure was applied in ha-
ving hMSCs as described previously (15). The cell lines were 
cultured in DMEM (Sigma-Aldrich) with 10% fetal bovine se-
rum (BiochromAG, Germany), 1% penicillin/streptomycin (Bi-
ological Industries, Israel) at 37 º C’, 5% CO2 in an incubator 
(Heraeus-Hanau, Germany).

XTT Cell Proliferation Assay: The cytotoxic effects of An-
kaferd were analyzed by using the protocol of XTT (2,3-bis(2-
methoxy-4-nitro-5-sulfophenyl)-5-[(phenylamino)carbonyl)]-
2H-tetrazolium hydroxide) assay kit on HUVECs and hMSCs. 
Ankafert solutions in different concentrations (1%, 5%, 20% 
and 50%) were applied on cell cultures. The results were ob-
tained by using “ELISA reader” after 24 hours. Due to the XTT 
assay results, Ankaferd solutions were non-toxic for 1% and 
5% concentrations respectively, but 20% and 50% concantra-
tions were above the lethal dose. They were toxic to the cells 
(16). So, in our study we use 1% and 5% concantrations in the 
cell cultures.

The application of Ankaferd solutions in cell culture: 
Three different cell culture groups were chosen for each cell 
line (one group for control, other group for 1% Ankaferd treat-
ment and another group for 5% Ankaferd treatment). In two 
grops, 1% and 5% Ankaferd solutions were applied in 2 ml 
DMEM. In control group, nothing was applied. We performed 
RNA isolation from cell cultures following the applications of 
Ankaferd (due to the results of CAM and XTT analyses). The 
cells were harvested with trypsin and washed with PBS (Sig-
ma-Aldrich) seperatally. RNA isolation procedure was applied 
in all groups.

Trypan blue exclusion test was done to assess cell viabi-
lity with trypan blue solution. The cell viability was examined 
under an inverted microscope (40X magnification). The cells 
were identified as degenerated (blue-stained) and survived 
(unstained) (Sigma-Aldrich T8154 Trypan Blue solution) (17). 
In all well plates, the surviving ratios of the cells were found 
over 87%.

RNA Isolation and cDNA Synthesis: Total RNAs were ob-
tained from the cells in each group by using RNA isolation kit 
(NucleoSpin RNA II, Macherey-Nagel). Cell viability tests were 
applied before RNA isolations in all culture groups. RNAs were 
converted to cDNAs by using the cDNA synthesis kit (RevertA-
id cDNA Synthesis Kit, Fermentas).

Real-time Polimerase Chain Reaction (RT-PCR): The 
expression patterns of four selected angiogenic factors 
(VEGF-A, VEGF-C,  HIF1-A and HIF3-A) were analyzed (18-
20).  Forward and reverse primers were designed from Primer 
Bank for VEGF-A, VEGF-C, HIF1-A, HIF3-A and GAPDH ge-
nes. RT-PCR analyses were performed for finding the effect of 
Ankaferd on the gene expressions of selected genes. GAPDH 
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gene was used as internal control in each reaction. Each RT-
PCR reaction was performed in 20 µl [10 µl 2 X SYBR, 5 µl c 
DNA, 1 µl primer, 3 µl d H2O] (Roche Applied Science: LightC-
ycler ® 480 System). SYBR Green PCR master mix was ob-
tained from Applied Biosystems. RT-PCRs were applied for 6 
times for each gene seperately. The gene expression levels 
of VEGF-A, VEGF-C, HIF1-A and HIF3-A in HUVECs and 
hMSCs were found. The results were compared with control 
group results. Mean values were obtained in all groups.

Statistical Analyses: Student's t test (one sample t test) 
was used for two-group comparisons by using SPSS prog-
ramme. Student t tests results (p values) represent two gro-
up comparisons among the control and the 1% Ankaferd, 5% 
Ankaferd, 20% Ankaferd and 50% Ankaferd groups in CAM 
model (Table I). Student t tests results (p values) represent 
two group comparisons among the control, the 1% Ankaferd 
and the 5% Ankaferd groups in gene expression analyses in 
HUVEC and hMSC cell cultures (Table III).
Table II. In control and Ankaferd treated groups, Total Differantiation Score of 
Angiogenesis-TDSA results in eggs

TDSA

TDSA

0
-2
-4
-6
-8

-10
-12
-14
-16
-18
-20

control 1%Ankaferd 5%Ankaferd 20%Ankaferd 50%Ankaferd

Results

Results for CAM model: In 5%, 20% and 50% Ankaferd 
groups, the differantiation scores of angiogenesis were found 
due to our new expanded Knighton et al.’s system in each 
group

(Table I). As seen (-) values represents the decreased den-
sity and length of vessels converging toward the treatment 
point (Figure 1-5). Due to (-) results in CAM analyses, total 
differantiation scores of angiogenesis (TDSA) were obtained 
(Table I). No change in the TDSA result was found in control 
group (Table 1). Ankaferd decreased the TDSA results in %1 
and %5 Ankafert groups in a dose dependent manner (Table 
II). The TDSA result of %1 group was obtained as 3 (-). In 5% 
Ankaferd solution, the TDSA result was obtained as 18 (-).

Figure 1. Control group: A.Before serum physiologic treatment  B.24 hours later 
after serum physiologic treatment, No change in angiogenesis

Figure 2. %1 Ankaferd treated group: A. Before Ankaferd treatment  B.24 hours 
later after Ankaferd treatment, No change in angiogenesis

Figure 3. %5 Ankaferd treated group: A. Before Ankaferd treatment B.24 hours 
later after Ankaferd treatment, Decrease in angiogenesis.

Figure 4. %20 Ankaferd treated group, A.Before Ankaferd treatment B.24 hours 
later after Ankaferd treatment, Decrease in angiogenesis

Figure 5. %50 Ankaferd treated group, A.Before Ankaferd treatment B.24 hours 
later after Ankaferd treatment, Decrease in angiogenesis

The TDSA results in 20% and 50% Ankaferd solutions were 
found nearly close to the TDSA result of 5% Ankaferd group. 
In 20% Ankaferd group, the TDSA result was obtained as 16 
(-). In 50% Ankaferd group, the TDSA result was obtained as 
17 (-) (Table I and II). 

Statitically, no significant difference was found in the TDSA 
results of control and 1% Ankaferd group (p>0.05). Statisti-
cally significant difference was observed in the TDSA results 
of 5%, 20% and 50% Ankaferd groups (p<0.05) (Table I). Also, 
figures 1-5 represented that Ankaferd in 5%, 20% and 50% 
concantrations had an anti-angiogenic effect in angiogenesis 
(weakened in main vessels and decreased in capillary ves-
sels) (Figures 1-5). The statistical results in the TDSA values 
supported the observations in our CAM analyses.

Results for gene expressions in cell cultures: Different con-
centrations of Ankaferd (%1-%5) were applied in HUVEC and 
hMSC cells due to XTT analyses results. The expression le-
vels of VEGF-A, VEGF-C,  HIF1-A and HIF3-A genes were 
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presented in Table III. In HUVECs, there was no significant 
statistical difference for VEGF-A, VEGF-C and HIF3-A genes 
in 1% Ankaferd group (p0.05). Statistically significant diffe-
rence was observed in HIF1-A gene expression level in the 
same group (p0.05) (Table III). In 5% Ankaferd group, no signi-
ficant difference was found in VEGF-C gene expression level 
(p>0.05). In the same group, there were significant statistical 
difference in VEGF-A, HIF1-A and HIF3-A gene expression 
levels due to the control group (p<0.05) (Table III). The gene 
expression level of VEGF-C in 5% Ankaferd group was found 
nearly similar to the control group in HUVEC study. %5 Anka-
fed application decreased HIF1-A gene expression almost ten 
times in the same group. VEGF-A gene expression level incre-
ased nearly five times according to the control group. Interes-
tingly, the expression levels of HIF3-A gene highly increased 
in 5% Ankaferd group (Table III).

In hMSCs, there was no statistically significant difference for 
VEGF-A, VEGF-C,  HIF1-A and HIF3-A genes in 1% and 5% 
Ankaferd groups (p> 0.05) (Table III). The gene expression 
levels of VEGF-A and VEGF-C in 5% Ankaferd group were 
found nearly similar to the control group in hMSC study. %5 
Ankafed application increased HIF1-A and HIF3-A gene exp-
ressions almost two and three times respectively (Table III).

As seen, %5 Ankaferd treatment increased VEGF-A gene 

expression levels in HUVECs. VEGF-A gene expression le-
vels remained unchanced in hMSCs with %5 Ankaferd tre-
atment. In the same series, VEGF-C gene expression levels 
were found nearly similar due to control levels in both HU-
VECs and hMSCs. HIF1-A gene expression levels decreased 
in HUVECs, whereas increased in hMSCs with 5% Ankaferd 
treatment. The gene expression levels of HIF3-A increased 
both in HUVECs and hMSCs (Table III).

Discussion and conclusions

Angiogenesis is a process of new vessel formation. Nowa-
days in medicine it is important to encourage angiogenesis 
especially for iscemic diseases; instead to reduce angiogene-
sis for cancer treatment (anti-angiogenesis). Inhibiting angio-
genesis causes retardation of development and metastasis of 
malign tumours (18,19). CAM model of chick embrios is mostly 
used as an in-vivo working model for angiogenesis (14,20,21). 
This model is used because of its high sensitivity (7). Ankaferd 
is a traditional extract generally uses for hemostasis (6). Up to 
now, no study has been observed about anti-angiogenic effect 
of Ankaferd except Turhan et al’ s manuscript on gastric and 
rectum cancers topically in literature (22). Also some studies 
about anti-angiogenic effect of Vitis vinifera and Glycrrhiza 
glabra (the ingreditents of Ankaferd) was publicated in litera-
ture (23-26). 

Table III. The gene expression levels of selected genes in Ankaferd treated groups and control groups in HUVEC and hMSCcells.
Cells Genes Ankafert Treated Groups

HUVEC

Control %1 P values %5 P values
VEGFA 0.42±0.36 1.25±1.32 0.168 2.06±1.12 0.006
VEGFC 1.20±0.45 0.97±0.87 0.621 1.24±0.21 0.877
HIF1A 12.74±3.13 2.77±0.12 0.001 1.21±1.41 0.000
HIF3A 0.003±0.003 0.02±0.01 0.116 0.51±0.83 0.007

hMSC

VEGFA 1.49±0.71 1.04±0.79 0.332 1.49±1.00 1.000
VEGFC 1.60±0.34 1.01±1.25 0.475 1.65±0.92 0.934
HIF1A 1.38±0.60 0.80±0.35 0.070 2.30±1.02 0.052
HIF3A 0.67±0.52 0.23±0.19 0.085 1.71±1.79 0.207

As known, the hemostatic effects of Ankaferd were caused 
by the total effect of the ingreditents. If one of the ingreditents 
of Ankaferd was absent in uses, no hemostatic effect was ob-
served (6). In our study, the possible effects of Ankaferd on 
angiogenesis were analyzed on CAM model. So, the inhibi-
tion of angiogenesis was observed with Ankaferd in certain 
concentrations. Ankaferd can be used in cancer treatment by 
inhibiting tumour growth and invasion as an extract. There are 
several studies about the extract uses in medicine in literature 
such as “Voacangine”. It was presented with anti-angiogenic 
effects on tumour cells by Kim et al. As a natural extract like 
Ankaferd (27). No side effect of Ankaferd was presented in 
clinical usage (28-31). Our findings represented that high do-
sage of Ankaferd has anti-angiogenic affect on angiogenesis. 
So, local uses may be usefull in anti-tumor treatment to be 
avare of possible side effects. In angiogenesis, VEGF is a 
specific mitogen for vascular endothelial cells (32). The exp-
ression of VEGF gene is potentiated in response to hypoxia, 
by activated oncogenes (33,34). In vivo VEGF induces angio-
genesis, permeabilization of blood vessels, and plays a cent-
ral role in the regulation of vasculogenesis (35). As known, 

VEGF-A specifically acts on endothelial cells and has various 
effects, including mediating increased vascular permeability, 
inducing angiogenesis, vasculogenesis and endothelial cell 
growth, promoting cell migration, and inhibiting apoptosis (18). 
VEGF-C participates in angiogenesis, but especially lymphan-
giogenesis and endothelial cell growth and survival. It can 
also affect the 6 permeability of blood vessels (36). HIFs are 
nuclear transcriptional factors that regulate the transcription of 
genes that mediate cellular and tissue homeostatic responses 
to altered oxygenation. HIF genes are sensitive in changes 
in hypoxic conditions especially in cellular environment (37). 
The products of HIF target genes function in hematopoiesis, 
angiogenesis, resistance to oxidative stress, cell proliferation, 
survival and apoptosis, extracellular matrix homeostasis, tu-
morigenesis and metastasis (38). As a nuclear transcriptional 
factor, HIF1-A gene is mostly expressed in low oxygen status 
such as hipoxia or tumors (39). HIF3-A as a DNA binding pro-
tein inhibits the hypoxia-inducible gene expressions in condi-
tion of low oxgene levels (40). So, the mechanisms of anti-an-
giogenic effect of Ankaferd were tried to analyse in our study 
by finding the gene expression profiles of VEGF-A,VEGF-C, 
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HIF1-A and HIF3-A genes on HUVEC and hMSC cultures. En-
dothelial cells cultured from human umbilical vein (from cord 
of newborns), as called HUVEC, is a model for angiogenesis 
procedure. These cells represent the cell migration and the 
tube formation components of angiogenesis in cultures (8,9). 
hMSCs are used in cellular therapy and regenerative medicine 
because of their multilineage potentials (42). Recent reports 
have suggested that extracellular vesicles released by MSCs 
have angiogenesis promoting activity (12). So, HUVECs were 
used as an in-vitro model for exploring the possible effect of 
Ankaferd on endotelial cells. hMSCs were used for the pro-
perty of angiogenesis promoting activity, having possible ef-
fect on endotelial cells which have roles on angiogenesis.

In our study, in certain concantrations of Ankaferd, VEGF-A 
and HIF3-A gene expression levels were increased and HIF1-A 
gene expression levels were decreased in HUVECs (Table 
III). No change could be observed in VEGF-C gene expres-
sion levels. Increased VEGF-A gene expression level means 
increased angiogenesis, vasculogenesis and endothelial cell 
growth. Due to our results, increased HIF3-A gene expression 
may play the major role in antiangiogenic effect of Ankaferd 
on vascular endotelial cells. Highly increased HIF3-A, found in 
our study probably inhibits HIFs which may cause anti-angio-
genic effect on HUVECs. So, decresed HIF1-A levels obser-
ved in our experiment with anti-angiogenic effect of Ankaferd 
supported the occurance of Ankaferd’s anti-angiogenic effect 
via HIF3-A gene in HUVECs. This is the first finding which rep-
resents the possible molecular mechanism affected in Anka-
ferd treatment. This may be the result of an hypoxic condition, 
created in Ankaferd treatment in HUVECs. As known, the ove-
rexpression of HIF3-A selectively decreases the hypoxia me-
diated expression of VEGF-A (43). Certain doses of Ankaferd 
were increased HIF1-A and HIF3-A gene expression levels in 
hMSCs. Over-expression of HIF3-A and HIF1-A genes in our 
experiment may be the result of an hypoxic condition, created 
in Ankaferd treatment in hMSCs. Despite of this, no changing 
in the expression of VEGF-A and VEGF-C was observed in 
the same series. This finding may represent us that the anti-
angiogenesis observed in our experiment in our study blongs 
to the mechanism in HUVECs not in hMSCs. According to our 
results, Ankaferd has a high anti-angiogenic activity. This fin-
ding represent that it may use as an orally used anti-angioge-
nic extract in cancer.

Aknowlegements

This study was presented by Mert Ruşen Gülşen and Nur 
Sena Uzunay at 44th TUBITAK High School Students’ Project 
Contest in Ankara, in May 20-24, 2013 and awarded with the 
first prize. Also it was presented at 25th Europian Union Con-
test for Young Scientists in Prag, in September 20-25, 2013.

References

1.  Z. Risau W. Mechanisms of angiogenesis. Nature 1997; 
386:671–674.

2.  Shojaei F. Anti-angiogenesis therapy in cancer: Current 
challenges and future perspectives. Cancer Lett.2012; 
320:130-137.

3.  Carmeliet P, Jain RK. Molecular mechanisms and clinical 

applications of angiogenesis. Nature.2011; 473:298-307.
4.  Said SS, Pickering JG, Mequanint K. Advances in growth 

factor delivery for therapeutic angiogenesis. J Vasc Res. 
2013;50(1):35-51.

5.  Ataergin, A. S,  Özet, A. Arpacı, F. Kanser Tedavisinde 
Anjiyogenez İnhibitörlerinin Yeri. Turkiye Klinikleri J Med 
Sci 1999;19(2):100-5.

6. Beyazıt Y, Kurt M, Kekilli M, et al: Evaluation of hemosta-
tic effects of Ankaferd as an alternative medicine. Altern 
Med Rev. 2010 Dec;15(4):329-36.

7. Knighton D, Ausprunk D, Tapper D, et al: Avascular and 
vascular phases of tumour growth in the chick embryo. Br 
J Cancer 1977;35(3);347-356.

8.  Kurzen H, Schmitt S, Näher H, Möhler T. Inhibition of an-
giogenesis by non-toxic doses of temozolomide. Antican-
cer Drugs. 2003 Aug;14(7):515-22.

9.  Woltering EA. Development of targeted somatostatin-ba-
sed antiangiogenic therapy: a review and future perspec-
tives. Cancer Biother Radiopharm. 2003 Aug;18(4):601-
9.

10.  Cook D, Genever P. Regulation of mesenchymal stem 
cell differentiation. Adv Exp Med Biol. 2013;786:213-29. 
doi: 10.1007/978-94-007-6621-1_12.

11. Wislet-Gendebien S, Wautier F, Leprince P, Rogister 
B.Astrocytic and neuronal fate of mesenchymal stem 
cells expressing nestin. Brain Res Bull. 2005 Dec 
15;68(1-2):95-102.

12.  Katsuda T, Kosaka N, Takeshita F, Ochiya T. The thera-
peutic potential of mesenchymal stem cell-derived extra-
cellular vesicles. Proteomics. 2013 May;13(10-11):1637-
53.

13.  Karabıyık A, Yılmaz E, Güleç Ş, Haznedaroğlu İ, Akar N. 
Dual Diverse Dynamic Reversible Actions of Ankaferd on 
EPCR and PAI-1 Inside Vascular Endothelial Cells With 
and Without LPS. Turk J Hematol. Year: 2012  Volume: 
29  Issue: 4  361-366

14.  Özgürtaş T: Anjiyojenezde bir in-vivo model: civciv kori-
yoallantoik membran. Gülhane Tıp Dergisi 2009; 51: 67-
69.

15.  Ramakrishnan A, Torok-Storb B, Pillai MM.  Primary mar-
row-derived stromal cells: isolation and manipulation. 
Methods Mol Biol. 2013;1035:75-101.

16.  Koyama H, Ikeda S, Sugimoto M, Kume S. Effects of Fo-
lic Acid on the Development and Oxidative Stress of Mo-
use Embryos Exposed to Heat Stress. Reprod Domest 
Anim. 2012 Feb 7.

17.  Kilicoglu B, Kismet K, Koru O, Tanyuksel M, Oruc MT, 
Sorkun K, Akkus MA. The scolicidal effects of honey. Adv 
Ther. 2006 Nov-Dec;23(6):1077-83.

18.  Claesson-Welsh L, Welsh M. VEGFA and tumour angi-
ogenesis. J Intern Med. 2013 Feb;273(2):114-27. doi: 
10.1111/joim.12019. Review.

19.  Plate, K. H., Breier, G., Weich, H. A., and Risau, W. 
(1992) Vascular endothelial growth factor is a potent tu-
mour angiogenesis factor in human gliomas in vivo. Na-



Anti-angiogenic role of ankaferd • 279

ture (London) 359,
 845–848
20.  T Ribatti D.The chick embryo chorioallantoic membrane 

in the study of tumor angiogenesis. Rom J Morphol Emb-
ryol. 2008;49(2):131-5.

21.  Auerbach R, Lewis R, Shinners B, Kubai L, Akhtar N. An-
giogenesis assays: a critical overview.Clin Chem. 2003 
Jan;49(1):32-40.

22. Turhan N, Kurt M, Shorbagi A: Topical Ankaferd Blood 
Stopper administration to bleeding gastrointestinal carci-
nomas decreases tumor vasculariation. Am J Gastroen-
terol 2009;104;2874-77.

23.  Sheela M.L.,Ramakrishna M.K., Salimath B.P.:Angiogenic 
and proliferative effects of the cytokine VEGF in Ehrlich 
ascites tumor cells is inhibited by Glycyrrhiza glabra. In-
ternational Immunopharmacology 2006;6;494-498.

24.  Nagaraj S.R.M., Lingaraj S.M.,Balaraju Y,et al: MTA1 in-
duced angiogenesis, migration and tumor growth is in-
hibited by Glycyrrhiza glabra.IOSR J Phar 2012;2(4);34-
43.

25.  Katiyar S.K: Grape seed proanthocyanidines and skin 
cancer prevention: Inhibition of oxidative stres and protec-
tion of immune system. Mol Nutr Food Res 2008;52(suppl 
1):71-76.

26.  Singh R, Tyagi A.K, Dhanalakshmi S,et al:Grape seed 
extract inhibits advanced human prostate tumor growth 
and angiogenesis and upregulates insulin-like growth 
factor binding protein-3. International Journal of Cancer; 
2004; 108 (5); 733–740.

27.  Kim Y, Jung HJ, Kwon HJ. A natural small molecule vo-
acangine inhibits angiogenesis both in vitro and in vivo. 
Biochem Biophys Res Commun. 2012; 417: 330-334.

28.  Balcık O.S, Köroğlu M, Cipil H, et al:A placebo controlled, 
randomized, double-blinded, cross-over phase I clinical 
study of Ankaferd Blood stoper topical usage in healthy 
volunteers. Int j Lab Hematol 2010;32;126-127.

29.  Özaslan E, Purnak T, Yıldız A,et al: The effect of a new 
hemostatic agent for diffucult cases of non-variceal gast-
rointestinal bleeding: Ankaferd Blood Stopper. Hepato-
gastroenterology 2010; 57;191-194.

30.  Kurt M, Önal I, Akdoğan M,et al: Ankaferd Blood Stopper 
for controlling gastrointestinal bleeding due to distinct be-
nign lesions refractory to conventional antihemorahagic 
measures. Can J Gastroenterol 2010;24;380-384.

31.  Beyazit, Y,  Kekilli M, Haznedaroglu İ.C: Ankaferd he-
mostat in the management of gastrointestinal hemorrha-
ges. World J Gastroenterol. 2011 September 21; 17(35): 
3962–3970.

32. Gospodarowicz, D., Abraham, J. A., and Schilling, J. 
(1989) Isolation and characterization of a vascular endot-
helial cell mitogen produced by pituitary-derived folliculo 
stellate cells. Proc. Natl. Acad. Sci. USA 86, 7311–7315

33.  Shweiki, D., Itin, A., Soffer, D., and Keshet, E. (1992) 
Vascular endothelial growth factor induced by hypoxia 
may mediate hypoxia- initiated angiogenesis. Nature 
(London) 359, 843–845

34.  Plate, K. H., Breier, G., Weich, H. A., and Risau, W. 
(1992) Vascular endothelial growth factor is a potent tu-
mour angiogenesis factor in human gliomas in vivo. Na-
ture (London) 359,

 845–848
35.  Neufeld G, Cohen T, Gengrinovitch S, Poltorak Z. Vas-

cular endothelial growth factor (VEGF) and its receptors. 
FASEB J. 1999; 13: 9–22.

36.  Claesson-Welsh L, Welsh M. VEGFA and tumour angi-
ogenesis. J Intern Med. 2013 Feb;273(2):114-27. doi: 
10.1111/joim.12019. Review.

37.  A.Marika J Karkkainen and Tatiana V Petrova. Vascular 
endothelial growth factor receptors in the regulation of 
angiogenesis and lymphangiogenesis". Oncogene: 20 
November 2000, Volume 19, Number 49, Pages 5598-
5605

38.  Lim CS, Kiriakidis S, Sandison A, Paleolog EM, Davies 
AH. Hypoxia-inducible factor pathway and diseases of 
the vascular wall. J Vasc Surg. 2013 Jul;58(1):219-30.

39.  Myllyharju J, Koivunen P. Hypoxia-inducible factor prolyl 
4-hydroxylases: common and specific roles. Biol Chem. 
2013 Apr;394(4):435-48.

40.  Melillo G (September 2006). "Inhibiting hypoxia-inducib-
le factor 1 for cancer therapy". Mol. Cancer Res. 4 (9): 
601–5.

41.  Hara S, Hamada J, Kobayashi C, Kondo Y, Imura N. 
Expression and characterization of hypoxia-inducible 
factor (HIF)-3alpha in human kidney: suppression of HIF-
mediated gene expression by HIF-3alpha. Biochem Bi-
ophys Res Commun. 2001 Oct 5;287(4):808-13.

42.  Dimarino AM, Caplan AI, Bonfield TL. Mesenchymal 
Stem Cells in Tissue Repair. Front Immunol. 2013 Sep 
4;4:201.

Cilt 57 • Sayı 3


