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Botulinum neurotoxin (BoNT) is a toxic substance that is produced by the anaerobic bacterium Clostridium botulinum. BoNT has
been proven to be the effective and powerful reagents for medical treatment, with more than 50 therapeutic indications. BONT
produces a chemical denervation that is topical, reversible, and dose-dependent. They inhibit the docking and subsequent

opening of synaptic vesicles containing acetylcholine in the presynaptic musculoskeletal terminal, resulting in impending
neuromuscular transmission. There are seven antigenically distinct BoNT serotypes, named from A to G. The H-chain of the
toxin is responsible for the highly selective targeting to cholinergic nerve terminals and the L-chain is the toxic portion of the

BoNT. There are four stages involved in modes of BoNT action, including binding, uptake, translocation, and toxin activity.
Understanding of these basic mechanisms of BoNT provide potential clinical implications.
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Figure 1. The three-functional domain structure of clostridial (botulinum) neurotoxins (BoNT). The neurotoxins

is

are composed of two

polypeptide chains, the heavy-chain (H-chain) (100 kDa), and light-chain (L-chain) (50 kDa) held together by a single disulphide
bridge (S-S). The H-chain binds the toxin specifically to cholinergic neurons. The L-chain is a zinc-endopeptidase responsible for the
toxic intracellular activity of BoNT. Arrows (1) indicate amino acids involved in the coordination of zinc or in the hydrolysis of the

target protein (e.g. SNAP-25).
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Figure 2. Entry of BoNT inside nerve terminals. (1) BoNT binds to the presynaptic membrane at as yet unidentified receptors of

peripheral cholinergic nerve terminals. (2) Binding is followed by internalization inside endocytic vesicles. (3)

BoONT separates from

the acceptor molecule. (4) Inside cytosol the L-chain catalyzes the proteolysis of one of three SNARE proteins.
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Figure 3. Toxic action of botulinum neurotoxins (BoNT) by proteolysis of SNARE proteins, showing cleavage sites for BoNT and
tetanus toxin.
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Table 1. Target SNARE proteins of different botulinum toxins serotypes

2ollA] GA|] A9 7Hs e W] SloiA AHGEE BoNT

O] 27185 fAEFE AR ok, 27 (booster in—
EO‘E} Ole jection)& A7Fslm, X4 371H HEo M-S Tl AR
£ 3floF gttt
5. BoNTQ| ZCHH
BoNT®] tHd-2 Table 39 Az|stoict.
oloz] 2= 9t} 3}
Hsha gu 6. BoNTQ| &5 X 4k
BoNT7} @& 41743} Aol 4] &bz 0= ARGE|aL gloLt,

Toxin serotype

SNARE target

Cleavage site

Target localization”

A
B
C

G

SNAP-25
VAMP/synaptobrevin

Syntaxin 1A
Syntaxin 1B

VAMP/synaptobrevin
Cellulobrevin

SNAP-25

VAMP/synaptobrevin
Cellulobrevin

VAMP/synaptobrevin

GIn197-Arg198
GIn76-Phe77

Lys253-Ala254
Lys252-Ala253

Lys59-Leu60
Unknown

Argl08-Ile181

GIn58-LysS9
Unknown

Ala81-Ala82

Presynaptic plasma membrane
Synaptic vesicle

Presynaptic plasma membrane

Synaptic vesicle
All cells: vesicles of endocytosing/recycling system

Presynaptic plasma membrane

Synaptic vesicle
All cells: vesicles of endocytosing/recycling system

Synaptic vesicle

*Within neurone unless stated otherwise.
SNAP-25. synaptosomal associated protein of MW 25KDa; SNARE, soluble N-ethyl-maleimide
Sensitive factor attachment protein receptor; VAMP, vesicle-associated membrane protein

Table 2. Comparison between available preparations of botulinum toxin

Preparation Dysport® Neurobloc”/MYOBLOC™
Serotype A A B
Manufacturer Allergan Ltd (US) Ipsen (UK) Elan-Athena (US)
(formerly Porton And then Speywood)
Relative potency per mu’ 3-5 1 0.01-0.02
Equivalent dose (mu)’ 1 3-4 50-100
Contents of one vial (mu) 100 mu 500 mu 2500:5000:10,000 mu
1 ng toxin-haemagglutinin 20 mu 40 mu 100 (70-130) mu
Protein load/dose 5 ng in 100 mu 12.5 ng in 500 mu 100 ng in 10,000 mu
Presentation Powder Powder Liquid 5,000 mu/mL

Shelf life unopened

Reconstitute with 0.9% saline
(from the 24 months

date of Manufacture)

Stored at

Shelf life

2-8C

4 h

Opened/reconstituted,

If aseptic technique

Refrigerate at

12 months

2-8C

8 h

2-8C

Reconstitute with 0.9% saline

21 months

2-8C or room
Temperature

4 h

2-8C or room
Temperature

Can be diluted with 0.9% saline
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Table 3. Advantages and disadvantages of botulinum toxin

Advantages

Disadvantages

Often simple, given in outpatients, focused
Side-effects few and short-lived
Flexible-can ‘chase’ involuntary activity
Reduces need for systemic drugs

Easily integrated with other treatment

Benefits independent of cause of abnormality

Can be complex, requiring experience
Wears off, has to be repeated

Potentially expensive, funds not identified
Logistical-organizing a clinic

Long-term commitment

Inadequate for widespread disease

Discomfort of multiple injections
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