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Geographical distribution of the estimated number of snakebite envenomings and deaths

Global numbers
1.8-2.7 million envenomings
81,000-138,000 deaths

I
75 . N

Europe
8,000-9,900 envenomings
30-128 deaths

The United States and Canada
3,800-6,500 envenomings
7-15 deaths

Asia
1.2-2.0 million envenomings
57,000-100,000 deaths +++

Latin America and the Caribbean
137,000-150,000 envenomings
3,400-5,000 deaths ++

Africa and the Middle East Oceania
435,000-580,000 envenomings 3,000-5,900 envenomings
20,000-32,000 deaths +++ 200-520 deaths

Nature Reviews | Disease Primers

Gutiérrez, J. M. et al. (2017) Snakebite envenoming  neglected disease that is most endemic in rural areas of LMICs
Nat. Rev. Dis. Primers d0i:10.1038/nrdp.2017.63
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Poisonous snakes in French Guiana

Class Reptiles

|

Family Elapidés /7 Viperidés —\
Subfamily (— Viperinae —’ Crotalinae

Genus Mucrurus Bothrops Lachesis Crotalus

. . atrox
surinamensis
muta durissus
lemniscatus
Pr Hatem Kallel
F.\
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VENOMOUS SNAKE PROFILE
Common lancehead Viseiide

OTHER COMMON NAMES:
Caigaca, Equis, Fer-de-lance, Jaracara-do-rabo-
branco, Jararaca do norte, Jergén de la selva,

SCIENTIFIC NAME:

Bothrops afrox Labarri, L Mapanare,
Yoperojobobo
[ Category 1: Highest medical importance
Category 2: Secondary medical importance g
MEDICAL TREATMENT: HUMAN POPULATION WITHIN
Medical treatment should be sought immediately SNAKE SPECIES RANGE COUNTRIES:
VENOM AGTIVITY: 30,282,634 Bolivia (Plurinational State of), Brazil,
Not available ) e Colombia, Ecuador, French Guiana,

0 OF WORLD Guyana, Peru, Suriname, Venezuela
ﬁ;‘iT'VENGMS ﬂ.gg/ﬂ POPULATION (Bolivarian Republic of)
T’:E"?T::;i'g:: ’:;’:‘:EE} E%Egé’ﬁ::“’s'ﬂ e e e e T B T e B O B Tt appromae bebder ihes 5’%%%1{%‘3';% wHo g‘;‘gﬁlﬁgl‘m

VENOMOUS SNAKE PROFILE
COMMON NAME: EAMILY:
OTHER COMMON NAMES:

Amaronian bushmaster, Atlantic coastal
bushmaster, Bosmeester, Cascabel piia,
Cascabel puga, Cofasi, Couanacounche,
Cuanira, Ipolipo, Mapepi, Motolo, Mute
rattler, Pico-de-jaca, Pine, Shushupe,
Surucuci, Surucuci-de-fogo, Surucitinga,

SCIENTIFIC NAME:

Lachesis muta

[0 Category 1: Highest medical importance
Category 2: Secondary medical importance 1
MEDICAL TREATMENT: HUMAN POPULATION WITHIMN : g $iom COUNTR‘E-SZ
Medical treatment should be sought immediately SNAKE SPECIES RANGE: = Bolivia (Plurinational State of), Brazil,
VENOM ACTIVITY: 77 677.014 F (Colombia, Ecuador, French Guiana,
Not available PR l:l Guyana, Peru, Suriname, Trinidad and

ANTIVENOMS: OF WORLD

uRL : ﬂ.g H % POPULATION

and e T s B ez o any o
&t any Enutiny eriary oy or ares ar S i alinofiies, or cencaming e delmiatian of & Fonliers of borares O
agreamant

Tobago, Venezuela (Bolivarian Republic
of

njan whatsosyer cn the parnt of WHO CoRCEMING the jegai 3
Shd SIEFA eSO MARE TeETEAent SSArEIIAALE Border nes

Pz o ntznal

VENOMOUS SNAKE PROFILE

COMMON NAME:

Two-striped forest-pitviper

SCIENTIFIC NAME:
Bothrops bilineatus

[0 category 1: Highest medical importance
Category 2: Secondary medical importance

HUMAN POPULATION WITHIN
SNAKE SPECIES RANGE
30,983,569

URL U 39% POPULATION

2 gregantation of e materiain s publicatn 3o ngt mply he expression of any cpinion whatsoeyer on the partof WHO concering the Jegal satus

MEDICAL TREATMENT:

Medical treatment should be sought immediately
VENOM ACTIVITY:

Not available

ANTIVENOMS: OF WORLD

‘Gelimitation of it Fonbers of bouncares. an dashed lnes on maps represent appeoxsmats borger (e

%mmmggﬁgﬁaaﬂﬁaﬂmmaﬂmmm

FAMILY:
Viperidae

OTHER COMMON NAMES:

Araramboia, Cobra-papagaio, Cobra-verde,
Green labaria, Jararaca-verde, Loro machacuy,
Mapanare-verde, Vibora loro

g

COUNTRIES:

Bolivia (Plurinational State of), Brazil,
Colombia, Ecuador, French Guiana,

Guyana, Peru, Suriname, Venezuela
(Bolivarian Republic of)

Broducton date: 2021

4914
Credils: NTD & DNA Dey
DS W0 Ingsn:

L i rganization

VENOMOUS SNAKE PROFILE

COMMON NAME: FAMILY:
. Viperida

South American rattlesnake e
OTHER COMMON NAMES:
& Amaru, Asakamio, Cascabel, Cascavel, Ma ara,
SCIENTIFIC NAME ) Maraca, Maracabéia, Palla, Sak-kah-sak, Salu_
Crotalus durissus snekd

[ category 1: Highest medical importance
Category 2: Secondary medical importance

MEDICAL TREATMENT: HUMAN POPULATION WITHIN

Medical should be sought i diately SNAKE SPECIES RANGE:

VENOM ACTIVITY: 303,173,012

Not available [l

ANTIVENOMS: OF WORLD

2 3 g H l‘l /[] POPULATION

The de: e presentation of the material in this publication do not injon whatsoever on the part of WHO conceming the legal status
Eammmngﬁmawﬁmmaw-mmm o o B o Poanaas and dashed lines on maps represent approxmate border ines

12

COUNTRIES:

Argentina, Aruba, Bolivia (Plurinational
State of), Brazil, Colombia, French
Guiana, Guyana, Paraguay, Peru,
Suriname, Uruguay, Venezuela
(Bolivanian Republic of)

Procucion gate: 071881
Credlts: NTD & DA Dey
i

Y World Health

o A IntEnakeb ¥ Organization
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New species even 1n 20217

) 8. osbomei
a.

B. asper

1 P B sl Acrm
—|:|—_Er Jeucurus Compo Formose BA MTR25GT
1 —& e MTR13445

Jevourus Trancoso BA
R

1 x Mo Abmcaxis AM MTR12742
1 a wuxAM BATOZ
B, atreo WWS5LT Suriname
| 8. atrox WW741 Ecuador

B, atrox WWT42 Ecuador
B bl Ecuadar
L& bracii Coan AM MPEG22277

B. braafl |Iha oo Balalo RO INPASSIT
B. braziii Jirau RO H2575
B tvanii Apiachs. MTUFMT1DID§

B. brazii Jaci RO INPASS:

B beazili Jaci RO INPAS-EST

8. aligobailius p. nov. Venezuela
1 B. oligobaiius sp. nov. Sania isabel do Rio Negro AM MSH12346
B shgobaius sp, nov, Lourenge AP MTR13844

B ofignbalius sp. nov. Rio Maraca AP MTRE30E

0.95 " B, jararacisi Vigesa MG 1JASSU
S— .mmmousw Bartioga 5P HEGG
B, jararacussy Camburl SP MTRT1070
B jararecussy Canandla 5P 1B55313

B, jararacussy Cananala SF MIUSP 15220

1 p B jararecussy Santa Teresa ES 5T1
I B. jevavacussu Sania Teresa ES MTR34TIS
B. jararacussy Santa Tenesa ES ST2
1 B. pirajai EEEWG EhM’TRZE
1 — B. muriciamsis Murici AL

B. munichensis Muric AL MZUFAL1D?51

B. jararacussu
species group

LT

Figure 1. Phylogenetic relationships within Bothrops highlighting the placement of B. oligobalius sp.
nov. (blue) and B. brazili (red) in the jararacussu species group. Posterior probabilities are shown

above nodes. Scale bar indicates substitutions per site. Photo: B. oligobalius sp. nov. from French
Guiana, by Maél Dewynter.

Colombia

Ecuador

Dal Vechio et al. J of Natural History (2021)
Pr Hatem Kallel
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BRESIL

VENOMOUS SNAKE PROFILE

COMMON NAME: R

Brazil's lancehead o

OTHER COMMON NAMES:

Jararaca-vermelha, Jergén-shushupe,

SCIENTIFIC NAME: Kalakunaro, Mapanare, Rabo de ratén,

Bofhrops brazili Southern Velvety Lancehead, Surucucu-

vermelha falsa

[ category 1: Highest medical importance
Category 2: Secondary medical importance 9
MEDICAL TREATMENT: HUMAN POPULATION WITHIN

Medical should be sought immediateh SNAKE SPECIES RANGE: R COUNTRIES:
VENOM ACTIVITY: 15.745.318 Bolivia (Plurinational State of), Brazil,
Not available 4 i I:I Colombia, Ecuador, French Guiana,
ANTIVENOMS U OF WORLD Guyana, Peru, Suriname, Venezuela
URL POPULATION (Bolivarian Republic of)

2 presentation of the material in tis publicaton do not imply the exprassion of of WHO canceming the | Producton date: 2021.08.1
%mmw@’ m@unﬁ\smmawmmmm ‘Selimizstion of i %mam %mm-nmmnﬁsm T i B e i
Ty vl 55 RSN NS SDEE

y World Health
Organization




Toxin levels in the venom of viperids and elapids

(100 -
80—

60 —

Viperids

Venom (%)
4
o
|

20

40—

Elapids

60

80

Inflammatory Syndrome (viperic)
Hemorrhagic Syndrome
Necrosis

Neurotoxic Syndrome (cobraic)

] Haemorrhage or coagulopathy
[ Cytotoxicity or myotoxicity
Il Neurotoxicity

100 | I

Class

. Pl P!

Class

Monomer Dimer

AN o4

SVMP

Gutiérrez, J. M. et al. (2017) Snakebite envenoming
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.63
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PLA2 SVSP 3FTx DTx
SVMP : snake venom metalloprotease

PL : phospholipase, including PLA, and PLB

SVSP : snake venom serine protease

CLEC : C-type lectin, including CLEC-like

LAAO : L-amino acid oxidase

3FTx : three-fingered neurotoxins

CRISP LAO

GIL Myo

Nature Reviews | Disease Primers




Action of snake venom toxins on different body systems

Haemostatic alterations due
to consumption coagulopathy
and platelet disturbances
Induced by SVMPs, SVSPs, C-type
lectin-like proteins and disintegrins

| Platelet |Blood vessel

________________________________

Systemic haemorrhage leading
to cardiovascular shock
Induced by SVMPs and potentiated
by coaqulopathy

Haemorrhage

f -

1
I
|
I
1
I
I
1
|
I
I
|
I
I
|
I

Myocardial damage and arrhythmia
Induced by cardiotoxins or as a
consequence of haemodynamic

instability

- ‘* _k i % .; A , 'Blood vessel /—'ph‘. j
e o R ‘

_________________________________

e e e L L RS et e iy

Neuromuscular paralysis 3
Induced by 3FTxs and PLA2s !

Nerve ending

Acute kidney injury
Induced by ischaemia, nephrotoxins,
microthrombi and myoglobin deposition

Local tissue damage
(including necrosis of soft tissues,
haemorrhage, blistering
and oedema)

Induced by PLA2s and SVMPs

Haemorrhage Necrosis

Blister

_________________________________

Gutiérrez, J. M. et al. (2017) Snakebite envenoming
Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.63

Muscle

Y |
i Generalized myotoxicity }
1 -

WAY | - : (rhabdomyolysis) |

| M ! Induced by PLA2s l

|
l T 1
! \ A 1
RS B 1 |
i A 1
J by |
,! \ \\ :
’ A 1

v % Muscle

/ iy N
r’ If A ‘\ f
; | | 3 !
/ | A1)

.................................

SVMP : snake venom metalloprotease

PL : phospholipase, including PLA, and PLB
SVSP : snake venom serine protease

CLEC : C-type lectin, including CLEC-like
LAAO : L-amino acid oxidase

3FTx : three-fingered neurotoxins

Intrinsic toxicity
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The treatment 1s a race against time

Local infection with bacteremia:
Aeromonas hydrophila

Anti venom treatment

N S B . Day

Admission

Coagulation disorders

Norepinephrin

Hemodynamic failure

Mechanical ventilation

Respiratory failure

RRT

Renal failure

Cutaneous lesions
cleaning the wound and
changing the dressing
every two days

Repeated skin and
muscle resection

Pr Hatem Kallel
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Similarities in the venom

Heterogeneous mixtures of proteins, peptides and organic and inorganic substances

To confine, immobilize and digest their preys,

To protect against predators.

e B hrazili

. atrox

CLEC

SVMP : snake venom metalloprotease

PL : phospholipase, including PLA, and PLB
SVSP : snake venom serine protease

CLEC : C-type lectin, including CLEC-like
LAAO : L-amino acid oxidase

Mamede et al. Toxicon (2020)
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PL

a— G \/VIP B. pirajai

60
e— P B. erythromelas B. jararacussu

B atrox B brazili

B. alternatus B. insularis
B. cotiara B. jararaca
B. neuwiedi B. pauloensis

B. fonsecai B. moojeni




Antivenom treatment development

18t Antivenom Generation 2nd Antivenom Generation

1902 1907 1938 1980
Australia  Japan MYN Zapatabuy
Tidwel Ishizaka Laboratory MYN

1899 1905 1927 1950
USA Brazil Mexico Africa
McFarland Bazil Venzor

1 & Calmette

Calmette’s protocol

1887 1890 1930 1970 1975 1984 1986 1990 1994

STATE] Pope Kohler & Milstein Jones Lomberg & Green
Immunization of pigeons Enzymatic digestion Monoclonal CDR Grafted Transgenic mice
Sistrerus catenatus of immunoglobulins  antibodies

Behring & KitasatoPaul Ehrlich Edelman Morrison Smith &
“Curative antibodies” Interaction Sequence of Quimeric Rec. McCafferty
against diphteria Ab-Ag human antibody Phage display

Ist generation : decantation then centrifugation; precipitation
Espino-solis et al. J of Proteomics (2009) 2nd generation : Digestion then purification F(ab)’,
3rd generation : lyophilisation, recombinant Vol
11 | Pasteur Network Presentation | November 2022 (sfs\} PA?:II-V%[I{RK




Fab’2-based antivenom preparation process

Injected Animal

antigen nima Plasma

— venom plasma- storage
pheresis (4°C)

- GMP conditions

M‘me@&m

IgGs
precipitation

IgGs digestion

Y

IgGs
purification

Fab’2
purification

r m T ISTIUT PASTEUR DE TUNIS
MA-VIP .~
purfé dorigine e |

) GAMMA- SCORP

‘Sérum Antscorpionique purifié

12 | Pasteur Network Presentation | November 2022
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Fab’2-based antivenom preparation process

Y

Papain
------------------------- > F(ab’),100 kDa
}FG © AR
CH3 P
\\\%
R w
Antibody IgG l'
\\‘ m
Fab 50 kDa
Espino-solis et al. J of Proteomics (2009) HAMES AR
AT
13 | Pasteur Network Presentation | November 2022 (s{fé



Next generation : antigen-specific nanobody

e ONe
Isolating RNA from the peripherical blood

lymphocytes/ spleen or other tissue Amplifying nanobody cDNA &
samples cloning nanobody library into
display vector for biopanning
- 2 » Y . 4 ] : ;
‘ » b » ° b\ v
‘ ‘ h P e - () - :@. '® > ‘- -f !
¥ »

Express nanobodles as yeast dlsplay library

Camelid MCAD ~96 kDa Manchody 12-15 ke
’ Biop aan:;g agan;srt Express nanobodies as phage display library
Expressing biomarker-specific '
clones as recombinant protein in
the host E.coli Qu W
* o = Nanobody
1 H ;‘; VHH bivalent
 —> : 1 3 P Nanobody 30 kDa
H4 4 i
Small-bioreactor for  PUriiying nan;l;]odxes Analyzing specificity of Expressing the highly specific &
Blue-whte screening on expressing nanobodies as B soalier sole individual nanobody nanobody at bio-reactor scale ‘ql‘y
X-Gal+ IPTG agar plate  positive clones from followed by downstream processing l
(multiple) isolated E.coli
colonies
V¢
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Does 1t fit into the PN?

A scientific and humanistic community to serve public health worldwilde
in fighting mainly infectious diseases

Innovation and

Training and career

Biomedical research Public health development tec;r)l(gglr%gslgal

» pathogen, » preparedness * international innovative
vectors, reservoir,  outbreak courses research
transmission investigation « mobility high-tech

* l[ow income - diagnostic and programmes platforms
countries surveillance  career biobanking

* emergence development sequencing

15 | Pasteur Network Presentation | November 2022



Does 1t fit into the PN?

PASTEUR NETWORK TO WORK ON 4 MAIN LINES

Preparedness &

Disease Intelligence
Grand
’ Challenges
‘ “ERASMUS”
Mobility

Boldness and Ambition
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Antivenom manufacturing capacities i%

Pasteur Network antivenom manufacturing capacities iﬁ(

ZINLTE % prc >

=)

Europe AP
8,000-9,900 SBE
30-128 deaths
USA & Canada
3,800-6,500 SBE

7-15 deaths
0 1.2-2.0 million SBE

57,000-100,000 deaths

x>

-

Africa & the Middle East
435,000-580,000 SBE
20,000-32,000 deaths

Latin America & the
Carribean
137,000-150,000 SBE
3,400-5,000 deaths
Medically important
snake species

Oceania
EI 3,000-5,900 SBE
1-6 200-520 deaths

B 7-1s
Country with antivenom
- >15 manufacturing capacity

The cost of antivenom has a major impact on accessibility and affordability

J. Potet et al.

Even if antivenoms are among the most cost-effective interventions in developing countries

Potet et al. Toxicon (2021)

17 | Pasteur Network Presentation | November 2022




Potential access barriers

i Global antivenom _ﬁ\
manufacturing landscape p : .
- P ( Antivenom registration
Do antivenoms exist for all d 8
A e Sope Why aren’t antivenoms always
e registered in the countries where ( N
P g they are intended for use? Local antivenom availability
Is the global antivenom and geographical
manufacturing output sufficient to Antivenom prices and accegslbflltp
S  coverneeds? > financing ¥
< Whatis the typical profile of What are the mean prices for o i i e
W antivenom producers? 2 antivenoms? stock in the health facilities visited
o ' < » " by snakebite victims?
Are antivenoms cost-effective ? . gt R
t,_, Antivenom quality wl ) 2 What is the best distribution
0.  Arethere many substandard o V:l]ho. payl;s :or ant|vet|)1|9|ns. CIOSt' 5 model at country level?
; : sharing between public sector ;
- antvenoms In the markets.of low 5 - : ; 6z o Should antivenoms be made
and middle-income countries? A national insurance, philanthropic = avallable kiuHmanshesif
sector and out-of-pocket
Innovations for improved 3 expenses? 2 centers?
antivenom access Does this lead to catastrophic ; How can we plan/mpdel an
What concrete innovations could health expenditure? o) °pt‘.”“'zzd 3?e°g“’p'“ca' ok
: it antivenom
ntivenom procurement an
enhance antivenom accessibility? Anti t and
Could new generation antivenoms supply Rational use of antivenom
be more accessible than
conventional antivenoms in the How is procurement organized at | ™N it s e N
s national and international levels? ’> antivenom therapy rationally:
Is there still marketing of Is there any pyerprescribing or
antivenoms in countries where underprescribing?
they are not intended for use? Community perceptions of
: . Is there a need for regional antivenom
R&D and innovation stockpiles? . o
Manufacturin Does traditional healing hinder
g e N prompt access to antivenom? y

Registration and marketing
Selection, pricing and Prescribing and dispensing
reimbursement Use

Potet et al. Toxicon (2021) R e
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Pasteur Network potential involvement

Global antivenom
manufacturing landscape

Do antivenoms exist for all
medically important snake
species?

Is the global antivenom

manufacturing output sufficient to
cover needs?

What is the typical profile of
antivenom producers?

Antivenom quality

Are there many substandard
antivenoms in the markets of low
and middle-income countries?

Innovations for improved
antivenom access

What concrete innovations could
enhance antivenom accessibility?

Could new generation antivenoms
be more accessible than
conventional antivenoms in the
future?

1 1 UPSTREAM 1 I

R&D and innovation
Manufacturing

\ Pasteur Network involvement

Potet et al. Toxicon (2021)
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Antivenom registration

Why aren’t antivenoms always
registered in the countries where
they are intended for use?

Antivenom prices and
financing

What are the mean prices for
antivenoms?

Are antivenoms cost-effective ?

Who pays for antivenoms: cost-
sharing between public sector,
national insurance, philanthropic
sector and out-of-pocket
expenses?

Does this lead to catastrophic
health expenditure?

Antivenom procurement and
supply

How is procurement organized at
national and international levels?

Is there still marketing of
antivenoms in countries where
they are not intended for use?

Is there a need for regional
stockpiles?

&8

77 TF~td 7

Registration and marketing
Selection, pricing and
reimbursement
Procurement and supply

Local antivenom availability )
and geographical
accessibility

Are antivenoms available and in
stock in the health facilities visited
by snakebite victims?

What is the best distribution
model at country level?

Should antivenoms be made
available in primary health
centers?

How can we plan/model an
optimized geographical access to
antivenom ?

Rational use of antivenom

Do health care workers use
antivenom therapy rationally?
Is there any overprescribing or
underprescribing?

Community perceptions of
antivenom

Does traditional healing hinder
prompt access to antivenom?

Prescribing and dispensing

Use




Strategy

Localized

Localized GMP
(( \
GMP z venom &2
rv.
venom &= production
production

Localized

GMP =
venom @

production

Centralized
production

&

Q|

F(ab’),

Localized
GMP ‘7
venom 5
production

A dynamical & interconnected
Pasteur network workflow
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A dynamical & interconnected
Pasteur network workflow

Strategy

Localized

Localized GMP
(( \
GMP z venom &2
rv.
venom &= production
production

Centralized Loga:\l/nl;ed P
production @
venom
production

“‘3\\2(16‘# * Phasel

F(ab’),

Localized
GMP ‘7
venom 5
production

W o, Phase 2

VHH Nanobody
Nanobody bivalent
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A dynamical & interconnected
Pasteur network workflow

Strategy option 1

Localized

Localized GMP ~©
ol
GMP 7 venom ‘y
'nl
venom &= production
production

Localized

GMP =
venom @

production

Centralized
production

wi\\b:}ﬂ * Phasel

F(ab’),

Localized

GMP 7

venom £
production

3K e
Py
Ak

g
u Wy * Phase 2

Logistic

Regional Hubs

22 | Pasteur Network Presentation | November 2022



Strategy option 2
Pasteur Network Specific Research?

Anima
model

? ?

= 5

23
1 P28 [Pladioon b2 TaeRe
Resiere et al. Costa Rica (2019) @
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Strategy option 3

Expand the next generation of anti-cobra-venom
IPs initiative in LMI countries
‘COBRA-NGaV’ ?

Wellcome Trust proposal:
Dicovering and Developing New Treatments for Snakebite

quteur {) Pc,steur (BIOMEDICAL SCIENCE RESEARCH)
Paris dAlgérie  pttps://wellcome.org/qrant-funding/schemes/snakebite-grants

L = =
= "L

Wz@m& Tm

V¢
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https://wellcome.org/grant-funding/schemes/snakebite-grants

A Living Network of Platforms and Hubs

5
)q/% Vectopole

Brussels

' e,P Athénes

& - A\
\,@élt%

Tunis
Casablanrscg é Algeg@ . 3@4
¢

AN Da‘iﬁr'” I. @ ML Bangui

Cayenne Abidjan Yaoundé

Laval

Ay

Téhéran
. R . N
Pointe-a-Pitre

?s@& E %

Rio de Janeiro

Thank
you !

e

Montevideo

Malditoff

M Clinical research !;—;

VO
y Vaccine production unit

A Laboratory P3 ‘\ Biobanking

AV
i . Tananarive I

M Seoul

M \xf ’ Hanoi

A5

Phnom Penh

. . N
Vientiane

e

Nouméa

Y 5

0 " Antivenom production unit

= j

L Proteomic structural biology

I

? Drug screening
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SAINT-PETERSBOURG

POINTE-A-PITRE

CAYENNE

RIO DE J # ANTANANARIVO

SAO PAUL NOUMEA ™

MONTEVIDEO

Thank you !

PASTEUR
NETWORK

Unis pour la santé mondiale




Antidotes against venomous animals: State of the

art and prospectives

G.P. Espino-Solis, L. Rianio-Umbarila, B. Becerril, L.D. Possani*

Conventional antibody ~150 kDa

Espino-solis et al. J of Proteomics (2009)
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Camelid HCAb ~85 kDa
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Physiopathologie

PLAZ2s or PLA2 homologues (Myotoxins) :

Altérations cytoplasmique des myocytes (Myonecrose)
Altération de l'integrité endothéliale (Hémorragie par rhexis)
Hydrolyse enzymatique de la membrane basale de la paroi vasculaire

Inflammation +++

Snake venom metalloproteinases (SVMPSs) :

Atteinte microvasculaire (Syndrome hémorragique)
Destruction de la matrice proteique extra-cellulaire (décollement cutané, lyse cutanée, nécrose ...)

Hématotoxicité +++

Hyaluronidases :

Destruction de la matrice proteique extra-cellulaire (décollement cutané, lyse cutanée, nécrose ...)

Gutierrez et al. Nature (2017)
Resiere et al. Toxicon (2018)
Moreira et al. Toxins (2021)  Pr Hatem Kallel
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“Innate immune system
(Inflammation)

o Activation of leukocyte functions and migration

¢ Release of pro-inflammatory mediators
e Generation of anaphylatoxins

e Generation of DAMPs, TF and vW factor /
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Teixeira et al. Frontiers in immunology (2019)
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Hemostatic system

e Expression of pro-thrombotic and
pro-fibrinolytic molecules
¢ Activation of platelet receptors
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Moreira et al. Toxins (2021)
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