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Essential aspects of UV radiation
(UVR) induced carcinogenesis

UVR
Direct and oxidative  Imunnosuppression Induction of
s - sighaling cascades
DNA modification Inhibition of the _
immunologic recognition Upregulation of MMP

Neoplasic transformation

of the tumor Down-regulation of

procollagen type |

Invasion
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Metalloproteinases

i
. The MMPs are endopeptidases that can cleave virtually any =
component of the ECM I

« The MMPs are synthesized as inactive ZYMOGENS (pro-MMPs).
They are kept inactive by an interaction between a cysteine-
sulphydryl group in the propeptide domain and the zinc ion bound to
the catalytic domain: activation requires proteolytic removal of the
propeptide prodomain

 MMPs can promote cancer progression by increasing cancer-cell
growth,migration, invasion, metastasis and angiogenesis

(Egeblad & Werb, 2002
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The activity of MMPs is regulated at three levels: g

Regulation of MMPs

synthesis  (primarily  transcription), proteolytic

activation of the zymogen and inhibition of proteolitic

activity by specific endogenous inhibitors

(Rittié & Fisher, 2002)
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UV-induced signalig cascades
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growth factor and

b
= Activation of cell surface i
cytokine receptors =

= |nhibition of transforming
: growth factor (TGF)-3
N B e signaling

_ls= — = | = Activation is enhanced by
DI - N = | concomitant production of
ROS

B e A (Rittié & Fisher, 2002)
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Metalloproteinases and photoaging |

= UV irradiation of human skin
causes extracellular matrix
degradation via induction of
transcription factor AP-1,
and subsequent increases
MMP production
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Inhibition of the enzymatic activity of MMPs

= TIMPS - tissue inhibitors of metalloproteinases

= Direct inhibition of the catalytic domain

MMP 9

I Signal Sequence

= Chelation of Zn 2+ | e
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Antioxidant activity and MMP inhibition
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= QOral administration of GTP resulted in inhibition of UVB-
induced expression of matrix degrading MMP (MMP-2,
MMp-3, MMP-7 and MMP-9) in hairless mouse skin
(Vayalil et al., 2004)

= Metabolites of Maritime Pine Bark Extract (Grimm et al,
2004)

M1 m2
B3, 4-dihydroxyphenyl}-p-valerolactone & -{3-methoxy-4-hydrexyphenyl}- ¢ -valerolactone
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Treatment -
Photoprotective effect of Pothomorphe umbellata root extract against
ultraviolet radiation induced chronic skin damage
in the hairless mouse

C. D. Ropke, T. C. H. Sawada, V. V. da Silva, M. 5. Michalany* and S. B. de Moraes Barros
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In Vitro and In Vivo Inhibition of Skin Matrix Metalloproteinases by
Pothomorphe umbeliata Root Extract

Cristina D. Ropke*, Vanessa V. da Silva, Clarissa Z. Kera, Denise V. Miranda,
Rebeca L. de Almeida, Tania C. H. Sawada and Silvia B. M. Barros

Departamento de Andlisaes Clinicas @ Toxicoldgicas, School of Pharmaceutical Sciences,
Univarsity of 380 Paulo, S8 Paulo, Brazil
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Figure 2. A Zymogram: of skin homogenaies mcubated in
the presence of noresing concentrations of 4-MC and
incisasng concenteations of £ wackellong exract. B The beg
praphs mepoesent e dniensities of the band obiained Prom
pelbatin 2ymogrphy by densiiometry, The data shown ane
ez values = S0 of e mdependent experiments,
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Inhibition of MMP-9 induction after acute UVB
exposure i

A) By  UVB dose: 0.23 J/cm?2

« Sacrifice time: 2h after
_“wmgws o irradiation

: i
QTR L ]
C) o A ol

% 0 P Flgure 3. A Gelatinase activities in the nommsdiated group
& L {C), the wradisied control group (T, the gel-dnested group
§ Bt (G, the P sschelbire—treated group and the insdiased group
i == (Pai A Typial geldin symographic patem. MMPS
t activitks wene lower in the P sechellaa group than in e

WHF 4 WiF 2 nimirradisted o imadiated conlrol groups. B Skin section
phodomicrograph showing the absence of neurophil n-
filtration 2 h after the bat imsdiation {original magnification,
Ay hematoxylin-cosin stxind. O Bach MMP band was

densitometrically quantified by computer imaging analysi,

‘ Bogs represent mesm values = S0 (0 o= &) ¥ < 05,
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Effect of topical application of
P. umbellata extract on MMP-2 and 9 on the skin
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chronically exposed to UVB radiation

= Groups: control, UVB, UVB+vehicle, UVB+P. umbellata
(treated 2 h prior irradiation for 4 weeks)

= Lamp: UVB Philips TL 12RS 40W
= Dose: 13.17 KJ/m? (4 times weekly)
= Sacrifice: 2 h after irradiation

= Zimography — Acrilamid SDS-page gel, containing 0,5%
of gelatin

= Densitometer GS-700 BIO-RAD
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MMP-9 i

I & Fu
treatment

P- MW Standard
C- Control

|- Irradiated group

G- Irradiated group treated with vehicle

Pu- Irradiated group treated with the P. umbellata gel



Additional compounds with MMP inhibitory activity

= Fractioning of P. umbellata root extract
In vitro gelatin zymography with fractions without 4-NC




Results

P F1 F2 F3 F4 F5 F7 F8

2005/0670




Chemical stability and SPF determination of Pothomorphe
umbellata extract gel and photostability of 4-nerolidylcathecol

Vanessa V. da Silva*. Cristina D. Ropke, Rebeca L. de Almeida.
Denise V. Miranda. Clarissa Z. Kera, Diogo P. Rivells,
Tania C.H. Sawada, Silvia B.M. Barros

Intamational Jowmal of Fhammaceuhes 302 (2003 125-131
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Sample SPF
Homosalate 8% FTRE+012
P umbelistaroot extract gel 1.41% 3.35+ 0.02
|solated 4-neralidylcathecaol 400+ 0.54
Crudef umbeliataoot extract 2153 +0.04
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Conclusions

« Either by its previously demonstrated antioxidant =
properties, as by the inhibitory effects on MMPs hereby g
shown, our combined data may provide a rational basis
for the use of standardized P. umbellata extract in
prophylaxis and therapy of photodamage

« There are other compounds in the P. umbellata extract
with MMP inhibition activity

Wit N
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Patent USP/Fapesp PCT/BR03/00134 "Use of Pothomorphe umbellatai
extract, composition on basis of Pothomorphe umbellata extract and ™

e

—

method of application of the Pothomorphe umbellata extract”, 2003

Patent USP/Fapesp Pl 0504720-0 “Process of obtainment of cathecol and
derivatives as from plants of the gender Pothomorphe, formulations and
use of them”, 2005
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Thank you for your attention!
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