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SCIENTIFIC APPROACH

Evaluate the implication of

Cytokines / NO Synthases in immumesponsesnodulation

during CE

In vivo
(sera, immunecells)
during human CE

In vivo in an
experimentalmodel of
murin echinococcosis
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CONCLUSION 1

— Y 4+~ Thisimplies the

, _ | | existence of an
Parasite | osth i ilibri

7 e N \\_/lmmun equilibrium

This may explain the lack of effective parasite rejection,
even in the presence of specific Immune responses

Suggests the existence of complex an
evolving escape and survival strategies
induced by the parasite
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CONCLUSION 2

$

These results highlight the potential of these
cytokines, notably IFN-0 and IL -4, as biomarkers of interest
In the clinical monitoring and prognosis
of patients with CE

\‘/

These data confirm the existence
of the survival strategies induced by the parasite




SCIENTIFIC APPROACH

|dentify the molecular mechanisms
Involved in parasite

survival or susceptibility

EX vivo In vivo in an
on PatientsPBMCs- experimental model of
PSCcocultures echinococcosisreated
stimulated by cytokines by cytokines

Coculture




TEAM PUBLICATIONS

JOHUHRMNAL OFF IMTERFERSFEMN & W T EINE RESEAROH 27 7SL 77T 20T
A Belloary Ann Licheri, Enc.
el s . DOE S jior. Dl T dslei 3

frrx Virreo Antihyvdatic Action of IFIN-+ Is Dependent on
the WNitric Oxide Pathway

MRAMNEL AMEILI, SATLIHA AT ALSSA, HOUDA BEELAGLTENMNDOLEE | DAL TL A RMES DO S,
and CHAFILA TOLTIL -BOLT OO EFEEF S

Eowr oy ibokine NNesbey o, Sl 20 m™ 2, fuame R S5-H

FRESEARCH ARTICLE

Involverment of IL.-10 and ITL.-4 in evasion strategsies
ol Eofrinocooccres grarmmefosres 1o host immune response

hlareel Aarveri, Dalila Meziowue, Chafia Touwil-Boukofia

Acta Tropica 181 (2018) 10

Contents lists available at Sciencelrirect

Acta Tropica

jourmnal homepage: wwiw . elsewvier.com/ilocatelfactatropica

I vivo treatment with IL-17A attenuates hydatid cyvst growth and liver )
fibrogenesis in an experimental model of echinococcosis | emmer |

Moussa Labsi®, Imene Soufli®, Lila Khelifi®, Zine-Charaf Amir”, Chafia Touil-Boukoffa™ ™~

* Laboratory of Cellular and Molecular Biology. Deparament of Biol L af and Technology Howeri Boumesdiene. Algiers-Algeria
™ Department of Anctonny and Pathological Cytology, University Hospital Center Mustapha Pacha, Algiers Algeria




RESULTS3 WA
/ w Patients with CE
'I':QEH | (before surgery)
& ]
.-'ll Y R
Scolicidal Ll L) Not scolicidal
R ,_\, A" N
o P & .‘:’ I\/‘ C}éés\ - \§
+IFN-0 | 9% S )
v ‘ EX Vivo i @ 23 +IL-10
orIL -17ALS 3 =8 (Patients PBMC- PSC '3.,,;*;,;5 - | After 20h
After 20n cocultures) T .
o W f’*/
Regulation of
Inflammation inflammation

Host defense Parasitesurvival



CONCLUSION 3

The existence of a parasitic iImmune evasion mechanis
IS therefore clearly established

Which specific component of the hydatid cyst
IS responsible for this Immune escape ?




SCIENTIFIC APPROACH

Evaluate the implication of different components
of hydatid cystin the regulation of thesepathways

Ex vivoon PBMCs
cultures or PBMC-PSC
coculturesstimulated by

different cystpart
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Culture

Patients

Patients Protoscolex
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These parasite survival strategies involve:
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CONCLUSIONS
All of thesedatasuggest

LL exhibits an anti-inflammatory &
iImmunoregulatory effect

-
>

-

Do they act as protective or therapeutic agents in inflammatory diseases

Notion: THE "HYGIENE' HYPOTHESIS"




THE "HYGIENE'HYPOTHESIS"

The reduced exposure to microbial components and
Infections during childhood in the industrialized countrie
decreases the maturation of
the Immune system
Increases the prevalence of allergic, autoimmune,
Inflammatory diseases, and certain cancers.




Theory based on several epidemiological studies

Which highlights the existence of an inverse correlation
between the incidence of certain inflammatory
and autoimmune diseases and exposure to helminthsg

Inflammatory
diseasesnd cancers

Helminth
Infections



using helminth therapy for
the treatment of autoimmune diseases

Pathologies He'm“.“th Treatment Observed outcomes Referen
Species ces
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weeks 27 and 30 (n =5). |[by week 45.
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HYGIENE HYPOTHESIS /' Echinococcusgranulosus

We hypothesize that the immunomodulation
iInduced by Echinococcusgranulosus
or its larval components offers a
protective and/or curative potential against
chronic inflammatory diseases,
autoimmune disorders, allergies,
and cancers."




Several publications support our hypothesis

Protective or Therapeutic effect of Echinococcusgranulosus
on inflammatory and auto-immune diseases
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Several publications support our hypothesis

Antii-cancereffect
of Echinococcusgranulosus (REVIEW)
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SCIENTIFIC APPROACH

i
m Confirm the application of

« the hygienetheory » to our study
model

Evaluate the effect of
Echinococcusgranulosusinfection

during experimental colitis

BIOCHEMISTRY TEAM 436



Echinococcusgranulosusinfection protects mice against

DSSinduced colitis
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SCIENTIFIC APPROACH

m Confirm that the Laminated layer (LL) is
(at least partially) the component responsible

for the observed effects.

Evaluate the effet of LL during severaldiseases
1/ Experimental colitis
2/ Experimental allergic asthma

3/Experimental autoimmune uveitis

BIOCHEMISTRY TEAM 436



The laminated layer (LL) protects mice against
DSSinduced colitis

DSS(0) —I @—> IFN-2
"

c

9

©

S

©

. Experimental =
\{L colitis =

BALB/c A Reduc;eclinic;al symptoms
+ LL extract > and histological score.
(IP) A Maintain mucus
production
—

(Soufli et al, 2019

Soufli et al. Journal of Inflammation (2015) 12:19
DOl 10.1186/512950-015-0063-6 JOURMNAL OF
INFLAMMATION

RESEARCH Open Access

Crude extract of hydatid laminated layer from
Echinococcus granulosus cyst attenuates mucosal
iNntestinal damage and inflammatory responses in
Dextran Sulfate Sodium induced colitis in mice

Imene Soufli’', Ry rma Toumi’, Hawyet Rafa’', Manel Amri', Moussa Labsi', Lila Khelifi', Ferdinando Nicoletti®
and Chafia Touil-Boukoffa'”




15-

Diseaseactivity ~ CTRL
indice CTRL g i
~ ~ & DSS 5 -+ LIADSS
DSS:y vy -+ LL+DSS £
5 = - LL+CTRL £ % LLACTRL
LL+DSS: Z Z .
8
o
3
E—
10 60 T T 1
4 6 8
Days
A N - i
[ |
CTRL-I l_‘ 4 B
= C:ol;n len;h (cMT >
C o.0e = D
s ] d | :
s = =
E .02 —_%?
=

Mice weight
DSS:Z Z
LL +DSS:y

<>

Colon size
DSS:Z Z
LL+DSS:y y

Histological score
DSS:y ¢
LL+DSS:Z Z



The laminated layer (LL) protects mice against
ovalbumin-induced allergic asthma

Ovalbumine
IP THEN aErosol)

) Experimental

> allergic asthma
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(Benazzouzet al., in writing )
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The laminated layer (LL) protects mice against
autoimmune uveitis
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The Hydatid fluid (HF) protects mice against
Cell Line-Derived Xenograft (CDX)-induced breast cancer

B

Inflammation

Tumoral cellsline
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» Experimental tumor
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- A Index of tumor
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(Boussaet al., notyet published)
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HF treatment decreases:
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CONCLUSION

Our work onCystic Echinococcosis (CEhas enabled us to draw a comple
portrait of the hosparasite interactions, with implications that extend far
beyond the field of parasitology itself.

1. Immune equilibrium between the parasite&¢hinococcugranulosu$

and its host,
2. The potential of cytokines as prognostic markefor patient followup.

3, The key role of the laminated layein the parasite's survival strategies.

4, Therapeutic potential of hydatid cyst componentsparticularly the
Laminated layer in experimental models of various pathologies, includin
Anflammatory diseases

Ad\utoimmune conditions

ACancers



Ongoing research in our lab

Highlight the potential immunoregulatory,
protective and/or curative effect of LL, HF, and
excretory-secretory products of PSC on other
pathologies (PR, CCR, ..)

. Ex vivoduring human CE | . In vivo in experimental models
. (PBMC, biopsi eld Freugsyadjuvant-induced arthritis
N ' . 2) DSS+DMH-induced colorectal cancer
. mouse model
. 3) Breast cancer

Identify and characterize the biomolecules
responsible for these effects




Proteomic analysis
(Zeghir-Bouteldja et al., 2017et 2022
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FEchinococcus granulosus
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