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Opisthorchis viverrini (OV) induces DNA damage
contribution to the disease and CCA

Pinlaor, et al. Exp. Parasitol, 2004
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Carcinogenesis,2004

Pinlaor, Int J Cancer, 2006



Advanced periductal fibrosis of OV-infected patient
assoclated with the elevated level of IL-6

Sripa et al.,
Hepatology 2009




Fibrogenesis & Fibrolysis
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MMP regulation and ECM metabolism

Transcription regulation

Stimulation Inhibition

PDGF \ )< TGF-8
EGF Zymogen activation
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OV infection increased fibrosis with time-
dependent
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CONCLUSION |

- OV Infection increased fibrosis with time-
dependent

- Grading score of fibrosis positively
correlated with:

- The level of hydroxyproline in the liver
and in the plasma

- Plasma TIMP-2 level

- MRNA expression level of MMP-7,
TIMPs-1, -2, and -3



CONCLUSION 11

Curcumin had no effect on periductal fibrosis at
the short-term in OV-infected hamsters

Curcumin decreased the thickness of periductal
fibrosis at the long-term in OV-infected hamsters

by:

= Suppresion TIMPs and TNF-a genes

= Increasing IL-1, TGF-f and MMPs-7, -13
= Enhancing MMPs activities

Curcumin may prove a valuable anti-fibrogenic
agent including in the OV-induced fibrosis and
prevent opisthorchiasis associated the risk of
CCA development.
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MATERIALS AND METHODS
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50 MC infected hamsters
4-6 week-old male golden hamsters

N 4

OV-infected for 21 OV-infected for 4
days (acute months (chronic
Infection,Al) Infection, CI)

@ Treated with praziquantel 2 days

Sacrificed at 1, 3 and 6 months post-treatment




Slower tissues resolution in praziquantel (P2)
treatment of chronic O. viverrini/ -infected
hamsters compared with acute infection

Acute Chronic

OV+PZQ




Reduction of hydroxyproline content and collagens
gene expression
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Profiles of mRNA expression of MMPs In OV -
Infected hamsters and the effect of

MMP2
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Profiles of mRNA expression of TIMPs and cytokines
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CONCLUSION 111

Tissue resolution with Al and CI treatment is
different and its is correlation with the
expression levels of TIMPs, MMP7, TNF-a and
TGF-B gene after praziquantel treatment

In animals with chronic OV infection,
praziguantel treatment induces the inhibition of
MMP activity via the expression of TGF-f3, and
TIMPs, resulting in slow resorption of hepatic

fibrosis



SUMMARY

OV infection increases periductal fibrosis
time-dependent in the correlation with
fibrotic markers

Curcumin decreases fibrosis at the long-
term treatment which it may use as
chemopreventive agent in opisthorchiasis
patient

Reduction rate of tissue resolution iIs
different between PZ-treated In acute and
chronic OV infection

PZ-treated at chronic OV infection has
slow tissue resolution
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Fibrogenesis induced by OV infection
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S Activated > .
” Myofibroblast

Portal fibroblast

Friedman SL, Physiol Rev 2008 Hepato cytes
& Cholangiocytes



Initiation Perpetuation

Proliferation
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? Matrix
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T Activity of activating transcription
factors (e.g. JunD, Foxf1)

Epigenetic regulation of
transcriptional activity (e.g., NF«B)

Activated HSCs

T Alternative splicing to
generate activating isoforms (e.g KLF6 )

VActivity of ‘repressing’
transcription factors (e.g., Lhx2)

Friedman SL., Physiol Rev 2008
25 Company Logo




Gelatinase activity in OV-infected hamsters and the
effect of PZ treatment
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Family of metalloproteinases

Enzyme MMP
Collagenases
Collagenase | MMP 1
Collagenase |I MMP 8
Collagenase llI MMP 13
Collagenase IV MMP 18
Gelatinases
Gelatinase A MMP 2
Gelatinase B MMP 9
Stromelysins
Stromelysins MMP 3
Stromelysins MMP 10
Stromelysins MMP 11
Membrane-type MMPs
MT-MMP MMP 14

Main substrate (s)

collagen

collagen, gelatin, proteoglycan
collagen, gelatin, proteoglycan
Not defined

gelatin, collagen, elastin, fribonectin
gelatin, collagen, elastin, fribonectin

proteoglycan, fribonectin, laminin, collagen,
elastin

proteoglycan, fribonectin, laminin, collagen,
elastin

alph-1 proteinase

progelatinase A



MMP expression regulation

Transcription regulation
Zymogen activation

Tissue inhibitor of metalloproteinases
(TIMPs1-4)



Stages of wound healing

Stages of wound healing Cell types involved

Injury phase

Haematostasis phase

Inflammation and
proliferation phase:
regeneration

Maturation phase:
remodeling/fibrosis

Wynn T., Nat Rev Immunol 2006

Epithelial or endothelial cell

Epithelial or endothelial Damaged
damage site

o°°
‘ TGFB

Neutrophils and monocytes
accumulate

T cells recruitec/" |

% —» Collagens and
flbronectln

Fibroblast migration and
proliferation to myofibroblasts

Clot
formation

|L 13
Angogene%

Extracellular-matrix deposition



Properties of curcumin

0O O

CH30 OCH3
" . » Free radical

Curcumin I scavenging

Diferuloylmetbane(77%)

OCH3 - .
>Anti-inflammation
HO OH

Curcuminll

Demethgxygurcumin (17%) > Ant | OX | d ant

HO OH

> Increased bile
secretion

Curcumin III

Bis-Demethoxycurcumin (3%; less active)



Tissue injury

Inflammation

Activation of inflammatory cell

Growth factors

(PDGF, FGF, TGFp)

Cytokines
(TNFa, IL-13, IL-4, IL-13)

Decreased MMP
activity

Proliferation of fibroblasts,
endothelial cell etc.

Increased ECM
synthesis

Decreased ECM
degradation




OV -induced collagen gene expression and increased
hydroxyproline (HP) level
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MRNA expression profiles of MMPs, TIMPs, cytokines

MMP-13 oxprossion ralative {o GAPDH MMP-9 oxprasslon relailve to GAPDH WMP-Taxprassion relaflve to GAPDH WMP-2 oxpresslon rolailve to GAPDH

MMP-14 axprossion rolaiive to GAPDH

"
o

MMPs

MMP-2 3 Normal
- OV

21D 1M 2M 3M 4M 5M  6M 10M
Time of infection

*1 MMP -7

21D 1M 2ZM 3M 4M SM 6M 10M
Time of infection

MMP-9

21D 1M ZM 3IM aM SM EM 10M

Time of infection

a

° MMP-13

21D 1M1 2M 3M 4AM 5M 6M 10M
Time of infection

*1 MMP-14

21D 1M 2M 3M 4M SM  GM 10M
Time of infection

TIHE A eopresshon ralatve lo BAPEH o
&

E1 ]

e

TIMP-2 caprosslon refatho to SAPBH

TIRE.Y capresslon mhatlve o BAPEH

Lavvels of TIMP-2 In plasma (ngfmf)

TIMPs

210 1M Z2M 3M 4M 5M 6N 1084
Tima of infection

TIMP-2 .

21D 1M 2 3M 4 5EM GM 108
Time of infection

TIMP-3

210 1M1 28 M 4M 5M BM 10M
Time of infection

Plasma TIMP-2 protain

21D 1M 2 3M 4N 5M GM 10M
Time of infectien

IL-1[ e pression relathve bo GARDEH

THF-II rzpression relative bo (i [H

TGF-% pxpression relative bo GAPDH

Cytokines

IL-1p o

ZA0 1M 2R M AN SR ERM 10848

Time of infection

TNF-IL

21D 1M 2M 3M dAM SM G 10M

Time af infection

TGF-p .

D 1M ZM 3N AN 5M O BM 108
Time af infection



Gelatin zymography revealed MMPs-2 and -9 to be
Increased In the liver at all time points

(a)

Liver

Std N 21D1M 2M 3M 4M 5M 6M 10M

ro MMP-9-
active MMP-9- - 80 kDa
pro MMP-2 - -72 kDa
active MMP-2 - - 66 kDa

2.5

— MMP-2
= VMP-9

- — N
o (3, ] o
A L A

*

Relative intensity

»
1

e
(=)

N 2D MM 2M 3M 4M 5M 6M 10M

Time of infection

(c)

Plasma

Std N 29D1M 2M 3M 4M 5M 6M 10M
P-9 -92 kDa
P-9 - 80 kDa
2. .72 kDa
active M F-% - - 66 kDa

2.5 1 & 1 MMP-2

pro M
active M

M
M
ro MM
M

- —_ N
o (3] o
| A

Relative intensity

3]
L

o
(=)

N 29D 1M 2M 3M 4M 5M 6M 10M

Time of infection



IoNns

T

Iver sec

Ion 1IN

localized MMP-9 express




Fibrosis

Extra cellular matrix (ECM)
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Fibrosis and ECM accumulation

Fibers of
exiracellular
matrix [ECN)

\
! 'a\ Hympl:'ntnin

Filaments of
cytoskeleton

Peripheral Int'agral %
protain protein CYTOPLASM
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Collagen

Hydroxyproline is a
major component of

the protein collagen.
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Transcription regulation of MMPs

(Heidi P, 2003)




