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THE TOLL OF
SNAKEBITE

Snakebite affects more people each
year than many other neglected
tropical diseases, and often

causes death, disability or dis- 4 i
figurement. The issue receives 200 mllllnn
little attention: data are Schistosomiasis
scarce and the world's (bilharzia)*

poorest regions are hit
hardest.

~2 million
annual cases
Snakebite*
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Rl /’ Visceral leishmaniasis®

@ -59.000

Yaws

~214,000

Leprosy

@ -28,000

Chagas disease

« ~4,000

Sleeping sickness
« ~2,000
Buruli ulcer

*These numbers reflect estimated,

enature rather than reported, cases.

Nhiém noc déc do ran can

Global numbers
1.8-2.7 million envenomings

§1.000-138.000 deaths
I
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3.800-6.500 envenamings
7-15 deaths

The United States and Canada |

La
137.000-150,000 envenomings
3.400-5,000 deaths

JMG. Nature Reviews, 20
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[ Euro
8.000-9,900 envenomings
| 30-128 deaths

Asia
1.2-2.0 million envenomings
57,000-100,000 deaths
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Africa and the Middle East Oceania
435,000 580,000 cnvenomings 3,000 5,900 envenomings
\20,000—32,000 deaths 200-520 deaths

« Anh hudng ning né dén hang triéu sinh mang d3c biét 1a dan sé
nhitng vung ndng nghiép, nghéo kho, ndng thén— méi de doa doi
v3di s an toan va sirc khde clia cong dong.

¢ MOt trong nhitng Bénh nhiét dd&i bi lang quén trén toan thé

giGi.(WHO 2017)
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Nhiém noc ddc do ran hd mang can

* N&i chung, 100-600 mg noc déc/ ran hé mang can.

e Biéu hién tai cho (chd yéu ran hd mang mién Bac, va ran phun noc & Chau
Phi) )

* Suwng L T(i)in thu’o’Ang mé"F chitng -

e BAm mau J nang, khéng hoi phuc, ca doi

* Hoai ti mo -

Pdc t6 tim

* Triéu chirng than kinh hé thdng (Ran hd dat/mot kinh, mién
Bac/hai kinh, hé mang Philippines).
o Sup mi m§t B a-neurotoxin chudi ngan (SNTX)
R Yé'u chi - CA thé gay tlr vong

- a-neurotoxin chudi dai (LNTX)

* Suy h6 hap



Tac nhan tri liéu d6i véi ran can

* Varespladib trc ché hiéu luc cha phospholipase A2 tir 28
noc doc qua trong vé mat y khoa trén 6 luc dia.

* Batimastat, mét chat trc ché tong hop matrix
metalloprotemase(MMP) trc ché hoat tinh ly giai protein va
gay xuat hu%et do metalloprotemase tlr noc ran Bothrops
asper va Echis ocellatus .

* DAc t6 khdng enzyme nhu three-finger toxins (3FTxs) cd
thé t6t hon néu duwoc nham dén nhv liéu phap khang thé
antibody-based therapeutics.
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Tac nhan tri liéu doi vdi ran can

* Ndm 1894, Albert Calmette thay rang huyét thanh thé duoc tiém noc
ran hé mang (antivenimeux) cé thé duoc dung dé trung hoa déc to.

* Dén nay, liéu phap huyét thanh (serum-based therapy) |a phuong
phdp diéu tri ran can duy nhat c6 hiéu qua.

* 10 million 6ng la nhu cdu hang nam.

SERUM ANTIVENIMEUX

de VInstitut Pasteur de Lille




Huyét thanh khang noc ran —thach
thirc va han ché

*  Cung rc: lgi nhuan thap
* Hiéu qua : dac hiéu loai & vung
* Antoan : chat lwong, d6 tinh khiét

Chi cé ran hé Trung Qudc/2 kinh, hé dat/1 kinh va hé Java cé huyét thanh khang noc ran
chuyén biét cho loai



SNAKEBITE ENVENOMING

A strategy for prevention and control

EXECUTIVE
SUMMARY
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Snakebite: WWHO targets
50% reduction in deaths
and disabilities

6 May 2019 | Departmental news | Geneva

Broad-spectrum Antivenom

New Antivenom Can Treat 18 Kinds
of Snakebites

The experimental serum saved mice from Asian and African snakes and could
help out at a time when antivenom stockpiles are dwindling.
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RESEARCH ARTICLE

A Simple and Novel Strategy for the Production of a Pan-
speci ic Antiserum against Elapid Snakes of Asia

Kavi Ra abanangkoon [E), Kae Yi Tan, Sukanya Eursakun, Choo Hock Tan, Pavinee Simsiriwong, Teeraporn Pamornsakda,
Witthawat Wiriyarat, Chaiya Klinpayom qut Hong Tan

Published: April 8, 2016 « https://doi.org/10.137 1/journal.pntd.0004565
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International journal of science

NEWS - 16 MAY 2019

Snakebite crisis gets USS100-million boost for
better antivenoms

Wellcome Trust launches research initiative for long-neglected health problem.



Noc doc hoc (venomics) chirc nang cua

noc ran hé mang

- Proteomic: decomplexation va dinh danh sac
ky 16ng/khdi phd.
- Bioinformatics: danh gia do pha.

- Antivenomic: chuyén biét khang thé.

Compressor muscle  Venom gland

‘ In vitro & in vivo

Trung hda noc ran

-

Decomplexation and
Proteomic characterization
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Short NTX(SNTX)
61-62 aa 71-74 aa
4 S-S bonds 5 S-S bonds
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Noc doc tho + huyét thanh khang noc

Preincubation

EDsq, ER5q, Potency
Effective Dose 50,
Effective Ratio 50
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Cang nhiéu ddc td than kinh, ddc tinh than kinh cang cao
DPich nham chi yéu lién quan hiéu lwc khang noc ran
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Phan doan, Trung hoa chuyén biét doc to

HE dét/1 kinh (N.Kaouthia)
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Hoat tinh cua

noc ran ho mang

N\

Céc protein gay doc & chét

(VI

Céac protein enzyme

(HMW)

toxins

Toxins (Basel). 2016 Apr; 8(4) 86. PMCID: PMC4848613
Published onling 2016 Mar 26. doi: 10.339010xns8040086

Neutralization of the Principal Toxins from the Venoms of Thai Naja
kaouthia and Malaysian Hydrophis schistosus: Insights into Toxin-
Specific Neutralization by Two Different Antivenoms

Kae Yi Tan,' Choo Hock Tan,2” Shin Yee Fung, and Nget Hong Tan'
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Chién lugc tiém chdng méi dé tang cwong hiéu luc
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Pocto thd Vietnam N. naja (5 x LD50) (3

0%

Vietnam N. kaouthia (5 x 0/6 0/6 0%
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0/6 0%

Taiwan N. naja atra (3x 2
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Tiém ning cua
Poc to noc ran tai to hop

Ngudn thay thé doc té noc ran
Giam chi phi va nguy co rui ro
Su linh hoat cao

Muc tiéu trung hoa doc to rong e
Synthetic biology

*
h on tackles antivenom
Artificial antibodies could ease global snakebite burden

Pap trng yéu cau kiém sodat chat lwong w
khang nguyén e e



nva do tinh khié
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Western blotting
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Coomassie blue stain Western blotting

bién di polyacrylamide véi SDS (SDS-PAGE) and western blotting of
the recombinant (A) SNTX and (B) LNTX. Lane M: Prestained protein
markers; lanel and 5: Induced total lysate; lane 2 and 6: non-induced
total lysate; lane 3 and 7: soluble fraction; lane 4 and 8: purified

recombinant NTX
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Sic ky 16ng hiéu ning cao dio pha (RP-HPLC) chromatograms of the X.
recombinant (A) SNTX and (B) LNT

Doc t8 ty nhién (mau den); ddc t4 tai t6 hop (mau do)
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Thi noc ran trén chudt d3 duoc tiém chdng

Thir noc ran hé mién Bac/2 kinh (N. atra venom):

"‘“"‘ |_Group | mmunogen | Adjwant __purvival% (40

——— g N. atra venom CFA/IFA 83.3 (5/6)
*\,"\) . — N. kaouthia venom CFA/IFA 83.3 (5/6)

N. atra + N. kaouthia venom CFA/IFA 57.1(4/7)

. ( “““““ - | I/ PoCt8 ty nhién CFA/IFA {0 @l/7)
- Doc té tai té hop CFA/IFA 83.3 (5/6)

Recombinant toxins
Thr noc ran hd dat/2 kinh (N. kaouthia venom):

, 1

- N. atra venom CFA/IFA 0 (0/6)
) — N. kaouthia venom CFA/IFA 100 (6/6)
. 1 wik _ N. atra + N. kaouthia venom CFA/IFA 100 (7/7)
e -\L‘& = DOc to tw nhién CFA/IFA 100 (7/7)
Doc t8 tdi té hop CFA/IFA 100 (6/6)
Immunization

— o T noc ran hd meéo/Xiém (N. siamensis venom):
x venom challenge TN Immunogen urvival (48h)

l l l l N. atra venom CFA/IFA 16.7 (1/6)
> N. kaouthia venom CFA/IFA 83.3 (5/6)

N. atra + N. kaouthia venom CFA/IFA 100 (7/7)

DAc t6 ty nhién CFA/IFA 100 (7/7)

Doc t8 téi té hop CFA/IFA 100 (6/6)




Két luan

 Pa dang dia Iy r& rét & cac loai ran hd mang. DI liéu chi tiét noc ran 1a can thiét.

» Doc t6 than kinh chudi ngan (SNTX) va doc t6 than kinh chudi dai (LNTX) la nhitng
ddc t6 chinh gay tl&r vong trong noc doc thé cia ran hé mang chiu A (h6 mién Bac,
hé dét va hé méo).

* Tinh sinh mién dich cta cdc doc td chinh is twong quan véi hiéu luc trung hoa doc
td noc ran cta khang huyét thanh tlr dong vat.

* The recombinant 3FTXs v&i cau néi disulfide ding cho cac thudc tinh cau tric
giong-tw nhién, va sinh mién dich dé trung hoa khang thé.

Nén thac day hop tac nghién ciru
Chia sé mau noc rdn va céng nghé bao ché huyét thanh khdng noc rdn

Nghién ctru noc doc so sanh (Comparative venomic study)
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