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Abstract

Introduction: Keloids characterized by fibroblast hyperproliferation and depositions of collagen which similar to cancer cells. Tagitinin C is a class
of sesquiterpene lactones (SLS) was isolated from the leaves of the moon flower T7ithonia diversifolia (Hemsley) A. Gray. The study aim is to
evaluate the effects of tagitinin C from Tithonia diversifolia to keloid fibroblasts (KF). Methods: Monolayer cultures of keloid fibroblast (three
passages) were treated with 8 serial concentration of tagitinin C (0.015 to 2) pg/mL during 72 and 120 hours. A positive control using mitomycin
C. Cellular viabilities were measured by MTT assay. Collagen depositions were measured by Sirius Red assay for nonsoluble collagen. Results: The
reading of the result was conducted by ELISA reader. Data were analyzed by probit regression with SPSS 19 for Windows. The result showed that
tagitinin C can inhibit keloid fibroblasts (KF) viability with ICso 0.122 pg/mL (incubation 72h) and 0.039 pg/mL (120h), whereas mitomycin C
ICs0 0.120 pg/mL (72h) and ICso of 0.100 pg/mL (120h). At ICso concentration of tagitinin C on keloid collagen deposition 53.1% (72h) and 44.3%
(120h), whereas the ICso concentration of mitomycin C on keloid collagen deposition 60.4% (72h) and 52.1% (120h). Selectivity index tagitinin C
on normal fibroblasts (NF) is 287 for 72h incubation and 791 for 120h incubation. Conclusion: It can be concluded that the ability of tagitinin C
inhibits KF viability and decreasing keloid collagen deposition is consistent with the concentration (concentration-dependent) and incubation time

(time-dependent). Tagitinin C has a low toxicity level on NF with high selectivity index.
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Introduction

Keloids are fibroproliferative benign tumors on the dermis layer of
skin. It is caused by an excessive wound healing response [1]. In
developing countries, there are around 100 million patients who
have scarring complaints. Those are giving the impact on physical
condition, aesthetic, psychological, and social [2,3]. Therefore, the
research to looking for an antifibrotic agent keloids need to be
developed. Keloids characterized by fibroblast hyper proliferations
and depositions of collagen from fibroblast. The characteristic of
fibroblast keloid is similar to the cancer cell characteristic [4]. Some
of them are able to provide for their own growth signals, able to
synthesize growth factor, able to replicate continuously, able to
initiate angiogenesis signaling, and loss of ability to apoptosis. The
difference is keloid fibroblasts unable to metastasis like cancer cell
[5]. Tagitinin C is the class of sesquiterpene lactones (SLs)
compounds, which is isolated from ( 7ithonia diversifolia(Hemsley) A.
Gray) leaf using Bioassay-Guided Isolation methods (MTT pada sel
Hela ICso: 9,776pg/mL) [6]. The previous study has done the
cytotoxic test from pure isolate of 7ithonia diversifolia against
various human cancer cells and normal cells in vitro. It was done to
determine its selectivity [7]. The previous research has shown that
tagitinin C from T7ithonia diversifolia tagitinin is the most active and
the most selective in colon cancer cells (WiDr) with the selectivity
index around 69.015. In addition, melanoma cells or skin cancer
cells (M19) have the selectivity index around 40.536 (ICso =
0,996ug/mL) [7,8]. The research on the antifibrotic effects of
isolates tagitinin C from 7ithonia diversifolia against keloid fibroblast
cell has never been studied previously. Therefore, this research is
conducted to examine the antifibrotic effects of isolates tagitinin C
from Tithonia diversifolia against keloid fibroblasts which is
measured from cell proliferation, deposition of collagen keloids, and
toxicity tests of tagitinin C toward normal fibroblasts.

Methods

The subculture of keloids fibroblast: Subculturing was done by
discarding medium in the flash. It was washed by 10 cc sterile PBS
(Phosphate Buffer Saline). Then, fibroblasts harvested using warm
trypsinization techniques. Trypsinization conducted by using trypsin
0.25% 2 cc and incubated for 2-3 minutes until all fibroblasts
regardless from the basis flask. Trypsin was neutralized by adding

complete DMEM medium until 3 times the volume of trypsin. The

cell suspension in the flask was transferred into 15 cc tube using a
Pasteur pipette, it was conducted by vortex then centrifuged with
the a speed of 200 MG for 10 min, the supernatant was discarded
carefully, cell was washed by 8 cc Sodium Chloride and it was
conducted by vortex, centrifuged with the 200g for 10 minutes and
the supernatant was discarded carefully. The pellet was added with
1 cc of complete DMEM medium and conducted by vortex in order
pellets and medium were mixed equitably. The mixture was divided
into several sterile flasks and cultured in an incubator with 5% CO2
concentration, temperature 37°C, for 24 hours. The medium was
changed every 3 days, until the cells fulfilling 50% on surface area
flask, and can be harvested. The whole process of making the
subculture could be repeated to obtain a subculture passage 3, after

that the cells were harvested in the same way.

The series preparation of material concentration test: The
isolate of tagitinin C was weighed 1.6 mg, dissolved with the 160 pL
DMSO to obtain the concentration of stock solution 10.000 pg/mL,
the 8 series concentration were made with the different
concentration (0.015; 0.031; 0.062; 0.125; 0.25; 0.5; 1; 2) pg/mL.
Mitomycin C-Kyowa® (2mg/5ml) was made serial concentration in

the same way like tagitinin C.

The treatment of keloid fibroblast cell: This study was
conducted by using four pieces of microplate. Each microplate
contains 96 wells. Every well filled by 200 pL of complete DMEM
medium containing keloid fibroblasts with the number of density 5 x
103 cells/well. Then it was incubated for 24 hours. The next day the
media was discarded and changed with the series concentration
from material test on complete DMEM medium. Every concentration
was made triplicate. The cell cultures were incubated for 72 hours
and 120 hours at 37°C, 5% CO.. Toxicity test was done by using 2

microplates within 96 wells containing normal fibroblasts.

The measurement of keloid fibroblast proliferation by MTT
method: The investigation of keloid fibroblast proliferation was
conducted by MTT method. This method was begun by sucking the
entire existing medium in each well. Then inserted 200 pL new
complete media and added 50 pL MTT solution with 5mg/mL
concentration in each well. Furthermore, the plate was wrapped in
aluminum foil and then incubated in COzincubator with a
temperature of 37°C for 6 hours. Medium and MTT solution in the
wells was removed, replaced by 200 pL DMSO on each well then

shaken. Furthermore, the absorbance was read by using multiplates
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reader at a wavelength of 570 nm. Toxicity test on normal

fibroblasts was conducted by using MTT method.

Isolation of Tagitinin Cfrom T. diversifolia(Hemsley) A.
Gray Leaves: 7agitinin Cfrom 7. diversifolideaves was isolated
from the chloroform extract in laboratory of Pharmacology and
Therapy, Faculty of Medicine, Universitas Gadjah Mada, Yogyakarta,
Indonesia. The isolation of 7agitinin Cfrom 7. diversifolia was done
according to Bioassay Guided Isolation method. Each extract,
fractions, or compounds obtained were monitored by cytotoxic
assay. 7Tagitinin Cwas identified according its spectroscopic (UV,
IR, 3C- and 1H-NMR) data used for further investigation.

The measurement of keloid collagen deposition by Sirius
Red method: Media from 96 wells were sucked then those were
washed with 200 pyL PBS in each well 3 times. Fixation was
conducted by Bouin solution for 1 hour, washed with inserted into a
plastic which contained water until microplate submerged so that
the yellow color disappear. Furthermore, the microplate was drained
on wipes at room temperature overnight. Then, each of wells was
added 200 pL sirius red which has been diluted by saturated picric
acid, incubated for 1 hour, then removed sirius red which was not
bound and washed by HCL 200 pL 0,1N 3 times until sirius red color
clean from the walls and the supernatant. After that, 200 uL 0,5N
NaOH was added and waited for 30 minutes. Absorbance was read

at a wavelength of 570 nm by multiplates reader.

Data analysis: The mean was recorded and counted from the
measurement results that were obtained from the multiplate reader.
Based on those calculations, mean of optical density from the
negative control group, positive control group, and therapy group
was obtained with various series of concentration, and thus, the
percentage of cell viability could be calculated by the following
formula: After the percentage of cell viability on each series of
concentration was obtained, then the concentration of concentration
series from isolates that could inhibit the growth of 50% cell
population (ICso) was calculated with probit regression analysis by

using SPSS version 19 for Windows.

Results

Fibroblasts cell proliferation: A decreased amount of KF cell

viability was found after the administration of tagitinin C isolate. The

decrease in KF cell viability was in accordance with the
concentration increase in tagitinin C isolates from Tithonia
diversifolia with a strong correlation value (r = -0.924; p = 0.000 for
72 hours incubation; r = -0.919; p = 0.000 for 120 hours
incubation) (Figure 1). Antifibrotic activity of tagitinin C isolates
from Tithonia diversifolia and mitomycin C on KF cell proliferation
was expressed in ICso values. From the data above, the ICso values
were as follows. Results of independent t-test showed that
ICso value of tagitinin C between 72 hours and 120 hours
incubations was significantly different (p < 0.05), which means that
the longer the incubation time, the lower concentration of tagitinin C
was needed to inhibit cell proliferation by 50% on KF cells
population by in vitro, whereas the ICso value of mitomycin C
between 72 hours and 120 hours incubation was not significantly
different (Table 1).

Antifibrotic effect of tagitinin C isolates from 7.

diversifolia on keloid collagen deposition

Result of keloid collagen deposition on tagitinin C ICso concentration
were 0.122 mg/mL (72 hours) and 0.039 mg/mL (120 hours), and
mitomycin C ICso were 0.120 mg/mL (72 hours) and 0.100 mg/mL
(120 hours), presented in Table 2 as follows. Independent t-test
results showed that keloid collagen deposition of tagitinin C and
mitomycin C between 72 hours and 120 hours incubations was
significantly different (p < 0.05), which means that the longer the
incubation time, the fewer keloid collagen deposition, but the keloid
collagen deposition that was given tagitinin C treatment was fewer

than mitomycin C (Table 2).

Toxicity test on Tagitinin C isolates of 7. diversifolia against
the normal fibroblast cell: Based on the toxicity test, tagitinin C
of 7. diversifolia against normal fibroblast cells showed that the
tagitinin C isolates of 7. diversifolia at less than 0.125 mg/mL
concentration actually increased the NF cell viability, although after
0.125 mg/mL for 72 hours incubation period and 0.25 mg/mL for
120 hours incubation period showed no difference in NF cell viability
against the negative control (Anova: LSD: p > 0.05 were not written
in the chart) (Figure 2). Toxicity test on normal fibroblasts was
performed to determine the selectivity of the test compounds.
Based on cell viability data of the normal fibroblast percentage on
various concentration of the test substances, the ICsovalues of
tagitinin C isolates from 7. diversifolia and mitomycin C in normal

fibroblast cell was obtained. ICsovalue ratio in normal fibroblast cells
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to the ICso values in keloid fibroblasts cells was calculated to

determine the selectivity of the test material (Table 3).

Discussion

Cell proliferation is a physiological process of cell growth that is
followed by cell division. Cell proliferation ability is balanced with the
programmed cell death ability (apoptosis) in normal circumstances,
resulting in a balance in the maintenance of tissues and organs
integrity (homeostasis) [8]. On keloid, the regulatory function failed,
resulting in an increase of fibroblast cell proliferation and a decrease
in cell mortality [9]. From various studies that evaluated the effect
of tagitinin C anticancer isolates, it can be presumed that tagitinin C
isolates have the cytotoxic ability through various channels, for
example, tagitinin C isolates can increase the expression of p53
protein in HelLa cells, thereby, can enhance the apoptosis ability
[10]. Another study stated that tagitinin C isolates can reduce VEGF
expression in colon cancer cells (WiDr) [11]. The VEGF expression
inhibition mechanism by tagitinin C isolates is suspected to be
caused by NF-kB transcription barriers through the alkylation on
cystine residue (Cys 38) p56 [12, 13]. This study also reported that
that the longer the incubation time, the fewer keloid collagen
deposition, but the keloid collagen deposition with tagitinin C
treatment was fewer than treatment with mitomycin C. The collagen
synthesis process began when the fibroblast got a stimulus from
TGF-B that was bound to TGF-B receptors on the fibroblasts
membrane. TGF-B normally stored in an inactive state and bound to
a particular latent protein. In time of injury, the TGF-B will be
separated from the binding protein and will be activated to respond
to mechanical trauma that occurs [14]. In normal circumstances,
the TGF-B signaling is regulated by peroxisome proliferator-
activated receptor gamma (PPAR-y), which is one of the
transcription factors on nuclear receptor that inhibits the fibrogenic
excessive response [15]. Class of sesquiterpene lactones from T.
diversifoliais known as PPAR a/y dual agonist that includes
tirotundin and tagitinin A [16]. Further research to examine the
inhibition mechanism of keloid collagen deposition by tagitinin C
isolates from 7. diversifolia through PPARs is very interesting to be

done.

Based on the toxicity test, tagitinin C of 7. diversifolia increased the
NF cell viability. Previous research showed that basal level of NF-«kB

in keloid fibroblast is higher than normal fibroblast. It explained that

NF-«B also plays a role in the keloid pathogenesis, especially in the
collagen synthesis of keloid [17]. Research on Xanthium
stramarium (XAS) and Psoralea corylifolia (PSC), that is a compound
of sesquiterpene lactones, is known to inhibit the keloid fibroblasts
proliferation, inhibit TGF-B1, and inhibit collagen synthesis of keloid
through the NF-kB [18]. Further research to look at the inhibition
mechanism of keloid collagen deposition by tagitinin C isolates
from 7. diversifolia through inhibition of NF-kB is also very
interesting to be done. The compound that is preferred for the
development of new drugs is a selective compound. The means of
selectivity is the selectivity in inhibiting the biological process that is
only related to abnormal cell/tissue, without affecting normal
cell/tissue. In this research, results showed that tagitinin C isolates
from 7. diversifoliahas high selectivity to normal fibroblasts.
According to Janett-Siems et al. (1999), index of selectivity at above
10 indicates that the substance is selective, so the higher the
selectivity index, the better the compound is [19]. According to
previous study, there are several levels of toxicity based on the
number of cell viability compared to control group, that is: (1) low
toxicity if cell viability is between 60-90%; (2) moderate toxicity if
cell viability is between 30-59%; and (3) high toxicity if cell viability
is < 30% [19]. Based on the calculation results on the cell viability
percentage of normal fibroblast, it can be concluded that the
tagitinin C isolates of 7. dliversifolia and mitomycin C were included

in the low toxicity criteria in NF cells.

Conclusion

In the 72 hours incubation, IC 5o value of tagitinin C was 0.122
mg/mL with a keloid collagen deposition was at 53.1%, while in the
120 hours incubation, ICsevalue of tagitinin C was 0.039 mg/mL with
keloid collagen deposition was at 44.3%. Based on the Sjogren et
al. (2000) criteria, tagitinin C of 7. diversifolia was classified into low
toxicity category against the NF cells with a high index of selectivity.
In summary, tagitinin C has a potential activity to inhibit keloid
fibroblast viability and to decrease keloid collagen deposition. This
study proved a novel evidence that tagitinin C is non-toxic and

selective for anti-fibrotic agent.

What is known about this topic
e  Fibroblast hyperproliferation and depositions of collagen;

e  Tagitinin C's effects to Keloid Fibroblast.
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What this study adds

e The effects of tagitinin C from 7. diversifoliato keloid
fibroblasts (KF);

e The ability of tagitinin C inhibits KF viability and
decreasing keloid collagen deposition is consistent with
the concentration  (concentration-dependent) and
incubation time (time-dependent);

e Tagitinin C has a low toxicity level on NF with high

selectivity index.

Competing interests

Table 3: ICs value of tagitinin C isolates from 7. diversifolia and
mitomycin C in normal fibroblast cells

Figure 1: Correlation between concentration of tagitinin C isolates
from T. diversifoliaon the keloid fibroblasts cell viability with 72
hours and 120 hours incubation times

Figure 2: Correlation between concentration of tagitinin C isolates
from T. diversifolia on the cells viability of normal fibroblast with 72

hours and 120 hours incubation times

References

The authors declare no competing interests.

Authors’ contributions

Imaniar Ranti, Mae Sri Hartat Wahyuningsih, Yohannes Widodo
Wirohadidjojo: study concept and design, critical revision of the
manuscript for important intellectual content; Imaniar Ranti:
statistical analysis, drafting of the manuscript Imaniar Ranti had full
access to all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis. All
authors have read and agreed to the final version of this

manuscript.

Acknowledgments

The authors are grateful to research grants of public funds Faculty
of Medicine, Gadjah Mada University 2014 for funding.

Tables and figures

Table 1: ICso value of tagitinin C isolates from 7. diversifolia and
mitomycin C in keloid fibroblasts cells

Table 2: Average of keloid collagen deposition after the
administration tagitinin C isolates from 7. diversifoliaand mitomycin
C in keloid fibroblast cells

1. Viera MH, Vivas AC, Berman B. Update on keloid management:
clinical and basic science advances. Adv Wound Care. 2012;
1(5): 200-206. PubMed | Google Scholar

2. Sund B Arrow AK. New Developments in Wound Care. PIP
Publications, London. 2000; 255. In press

3. Bayat A, McGrouther DA, Ferguson MWJ. Skin scarring. BMJ.
2003; 326: 88-92. PubMed | Google Scholar

4. Akaishi S, Ogawa R, Hyakusoku H. Keloid and hypertrophic
scar: neurogenic inflammation hypotheses. Med Hypotheses.
2008; 71(1): 32-38. PubMed | Google Scholar

5. Vincent AS, Phan TT, Mukhopadhyay A, Lim HY, Halliwell B,
Wong KP. Human skin keloid fibroblasts display bioenergetics
of cancer cells. J Invest Dermatol. 2008; 128(3): 702-
709. PubMed | Google Scholar

6. Wahyuningsih MSH, Soeparto A. Pemurnian isolat aktif (7.
Diversifolia) dan uji sitotoksiknya terhadap sel hela in vitro.
Bachelor Thesis Faculty of Medicine, Gadjah Mada University,
Yogyakarta. 2010. In press.

7. Wahyuningsih MSH, Wijayanti MA. Isolasi, identifikasi senyawa
antikanker dari fraksi aktif 7ithonia diversifolia (Hemsley) A
Gray, selektivitas dan mekanisme apoptosis secara in vitro.
Final Report Pembinaan Iptek KedokteranResearch, Faculty of
Medicine, Gadjah Mada University, Yogyakarta. 2009. In press.

8. Berridge MJ. Cell Signalling Biology. 2014; 1-6. Accessed on
June 2016.

Page number not for citation purposes 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=2')
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Viera%20MH%5bauthor%5d+AND++Update+on+keloid+management:+clinical+and+basic+science+advances
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Viera+MH%2C+Vivas+AC%2C+Berman+B.+Update+on+keloid+management%3A+clinical+and+basic+science+advances.+Adv+Wound+Care.+2012&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/?term=Skin+scarring.+BMJ.+2003+Jan+11%3B326(7380)%3A88-92
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Skin+scarring.+BMJ.+2003&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Akaishi%20S%5bauthor%5d+AND++Keloid+and+hypertrophic+scar:+neurogenic+inflammation+hypotheses
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Keloid+and+hypertrophic+scar%3A+neurogenic+inflammation+hypotheses.+Med+Hypotheses.+2008&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Vincent%20AS%5bauthor%5d+AND++Human+skin+keloid+fibroblasts+display+bioenergetics+of+cancer+cells
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Human+skin+keloid+fibroblasts+display+bioenergetics+of+cancer+cells.+J+Invest+Dermatol.+2008&btnG=
http://csb.portlandpresspublishing.com/content/6/csb0001001

10.

11.

12.

13.

14.

Wu Y, Wang B, Li YH, Xu XG, Luo Y], Chen JZ, Wei HC, Gao
XH, Chen HD. Meta-analysis demonstrates association between
Arg72Pro polymorphism in the P53 gene and susceptibility to
keloids in the Chinese population. Genet Mol Res. 2012; 11(2):
1701-1711. PubMed | Google Scholar

Mandela W. Pengaruh senyawa isolat aktif daun kembang
bulan (7 Diversifolia) terhadap ekspresi protein P53 pada sel
hela dengan metode immunohistokimia, Bachelor Thesis.
Faculty of Medicine, Gadjah Mada University, Yogyakarta.

2010. In press

Mardihusodo HR. Aktivitas isolat aktif daun kembang bulan
(Tithonia diversifolia(Hemsley) A Gray) pada siklus sel dan
angiogenesis sel WiDr secara /in vitro Master Thesis. Faculty of

Medicine, Gadjah Mada University, Yogyakarta. 2012. In press

Runguler P, Lyss G, Castro V, Mora G, Pahl HL, Merfort I. Study
of three sesquiterpene lactones from Thitonia diversifoliaon
their anti inflamatory activity using the transcription factor NF-
kappa B and enzymes of the arachidonic acid pathway as
target. Planta Med. 1998; 64(7): 588-593. In press.

Garcia A, Delgado G. Constituent from T7ithonia
diversifolia stereochemical revision of 2a-hydroxytirorundin. J]

Mex Chem Soc. 2006; 50(4): 180-183. In press.

Lakos G, Takagawa S, Chen SJ, Ferreira AM, Han G, Masuda K,
Wang XJ, DiPietro LA, Varga J. Targeted disruption of TGF-

beta/Smad3 signaling modulates skin fibrosis in a mouse model

15.

16.

17.

18.

19.

of scleroderma. Am J Pathol.
217. PubMed | Google Scholar

2004; 165(1): 203-

Wei ], Bhattacharyya S, Varga J. Peroxisome proliferator-

activated receptor y: innate protection from excessive
fibrogenesis and potential therapeutic target in systemic
2010; 22(6): 671-

sclerosis. Curr Opin  Rheumatol.

676. PubMed | Google Scholar

Lin HR. Sesquiterpene lactones from Tithonia diversifolia act as
peroxisome proliferator-activated receptor agonists. Bioorg
Med Chem Lett. 2012; 22(8): 2954-2958. PubMed | Google
Scholar

Messadi DV, Doung HS, Le AD, Zhang Q, Kelly AP, Tuan TL,
Reichenberger E, Le AD. Activation of NF-kB signal pathways in
keloid fibroblasts. Arch Dermatol Res. 2004; 296(3): 125-
133. In press.

Park SY, Park JY, Kim CH, Kang SU, Kim JH, Bark KM, Kim TH,
Shin SC, Kang HY. Effects
stramarium and Psoralea corylifolia extracts combined with
UVA1 proliferation and TGF-B1
Expression of Keloid fibroblasts. Ann Dermatol. 2013; 25(2):
304-309. PubMed | Google Scholar

of Xanthium

irradiation on the cell

Sjogren G, Sletten G, Dahl JE. Cytotoxicity of dental alloys,
metals, and ceramics assessed by millipore filter, agar overlay,
and MTT test. J Prosthet Dent. 2000; 84(2): 229-
236. PubMed | Google Scholar

Table 1: ICso value of tagitinin C isolates from 7. diversifolia andmitomycin C in keloid fibroblasts

cells
Material ICso Value (pg/mL)

72 hours 120 hours P
Tagitinin C 0,122 £ 0,026 0,039 + 0,028 0,024
Mitomycin C 0,120 + 0,034 0,100 + 0,051 0,621

Table 2: Average of keloid collagen deposition after

the

Page number not for citation purposes 6


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wu%20Y%5bauthor%5d+AND++Meta-analysis+demonstrates+association+between+Arg72Pro+polymorphism+in+the+P53+gene+and+susceptibility+to+keloids+in+the+Chinese+population
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Meta-analysis+demonstrates+association+between+Arg72Pro+polymorphism+in+the+P53+gene+and+susceptibility+to+keloids+in+the+Chinese+population.+Genet+Mol+Res.+2012&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lakos%20G%5bauthor%5d+AND++Targeted+disruption+of+TGF-beta/Smad3+signaling+modulates+skin+fibrosis+in+a+mouse+model+of+scleroderma
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Targeted+disruption+of+TGF-beta%2FSmad3+signaling+modulates+skin+fibrosis+in+a+mouse+model+of+scleroderma.+Am+J+Pathol.+2004&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wei%20J%5bauthor%5d+AND++Peroxisome+proliferator-activated+receptor+?:+innate+protection+from+excessive+fibrogenesis+and+potential+therapeutic+target+in+systemic+sclerosis
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4536822/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lin%20HR%5bauthor%5d+AND++Sesquiterpene+lactones+from+%3Ci%3ETithonia+diversifolia%3C/i%3E+act+as+peroxisome+proliferator-activated+receptor+agonists
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Sesquiterpene+lactones+from+Tithonia+diversifolia+act+as+peroxisome+proliferator-activated+receptor+agonists.+Bioorg+Med+Chem+Lett.+2012&btnG=
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=Sesquiterpene+lactones+from+Tithonia+diversifolia+act+as+peroxisome+proliferator-activated+receptor+agonists.+Bioorg+Med+Chem+Lett.+2012&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park+SY%2C+Park+JY%2C+Kim+CH%2C+Kang+SU%2C+Kim+JH%2C+Bark+KM%2C+Kim+TH%2C+Shin+SC%2C+Kang+HY.+Effects+of+Xanthium+stramarium+and+Psoralea+corylifolia+extracts+combined+with+UVA1+irradiation+on+the+cell+proliferation+and+TGF-%CE%B21+Expression+of+Keloid+fibroblasts.+Ann+Dermatol.+2013
https://scholar.google.fr/scholar?hl=fr&as_sdt=0%2C5&q=+Effects+of+Xanthium+stramarium+and+Psoralea+corylifolia+extracts+combined+with+UVA1+irradiation+on+the+cell+proliferation+and+TGF-%CE%B21+Expression+of+Keloid+fibroblasts.+Ann+Dermatol.+2013&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sjogren+G%2C+Sletten+G%2C+Dahl+JE.+Cytotoxicity+of+dental+alloys%2C+metals%2C+and+ceramics+assessed+by+millipore+filter%2C+agar+overlay%2C+and+MTT+test.+J+Prosthet+Dent.+2000
http://scholar.google.com/scholar?hl=en&q=+Cytotoxicity+of+dental+alloys+metals+and+ceramics+assessed+by+millipore+filter+agar+overlay+and+MTT+test

administration tagitinin C isolates from 7. dliversifolia andmitomycin C in keloid fibroblast cells

Material percentage of keloidcollagen deposition(Mean+SD)

72 jam 120 jam p
Tagitinin C 53,1 £ 2,39 44,3 + 1,04 0,004
Mitomycin C 60,4 + 0,85 52,1 £ 2,38 0,005

Table 3: ICso value of tagitinin C isolates from 7. diversifolia and mitomycin C innormal fibroblast cells

Material

Tagitinin C Mitomycin C
Indicator

72 hours 120 hours 72 hours 120 hours
ICso on NF (pg/mL) 35,02 30,85 16,21 13,89
1Cso on KF (ug/mL) 0,122 0,039 0,120 0,100
Index of selectivity 287 791 135 138
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Figure 1: Correlation between concentration of tagitinin C isolates from 7. diversifolia on the keloid fibroblasts cell viability with 72 hours

and 120 hours incubation times
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Figure 2: Correlation between concentration of tagitinin C isolates from 7. diversifolia on the cells viability of normal fibroblast with 72 hours

and 120 hours incubation times
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