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Gen Pharma X X

ARIS Pharma X X

Abbvie X X

Ilko Pharma X X

Abdi Ibrahim 

Pharma

X

Nobel Pharma

Ankara University X

TÜBITAK X



Clostridium botulinum, baratii, butyricum, argentinense

Clostridium tetani

Toxin types: A, B, C1, D, EE, F, G ve H 



• 1930-1940 Red Army Institue of Bacteriology, Vlasikha, Russia

• 1974, 1979 Iraq, Al Hazen

• WWII investigations in Japan and USA



Botulus

Justinus Kerner 
(18.09.1786 – 21.02.1862)

Alan Brown Scott 
(13.07.1932 – 16.12.2021)

Émile van Ermengem
(1851–1932)



SNAP-25

Syntaxin

Synaptobrevin 
(VAMP)

SNARE proteins: 

Soluble NSF Attachment Protein REceptor

(N-ethylmaleimide-Sensitive Factor) 

1. Synaptobrevin (vesicle- associated 
membrane protein - VAMP)

2. Syntaxin

3. SNAP-25 (Synaptosomal-Associated 
Protein of 25 kDa)

Synaptotagmin
Synaptic vesicle protein

N-glycan
SV2
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SNARE Complex



Brand Year Indications

Botox® 
(OnabotulinumtoxinA)

1989
Strabismus & Blepharospasm (1989), Cervical Dystonia (2000), 
Hyperhidrosis (2004), Chronic Migraine (2010), Upper Limb Spasticity 
(2010), Overactive Bladder (2013), Pediatric Spasticity (2016)

Dysport® 
(AbobotulinumtoxinA)

2009
1991 (UK)

Cervical Dystonia (2009), Adult Upper Limb Spasticity (2015), Pediatric 
Lower Limb Spasticity (2016), Pediatric Upper Limb Spasticity (2019)

Xeomin® 
(IncobotulinumtoxinA)

2010
2005 (EU)

Cervical Dystonia (2010), Blepharospasm (2010), Upper Limb Spasticity 
(2015), Pediatric Spasticity (2020)

Jeuveau® / Nabota®  
(PrabotulinumtoxinA)

- no therapeutic FDA approvals in U.S.

Daxxify® 
(DaxibotulinumtoxinA-lanm)

2022 Cervical Dystonia (2023)

Myobloc®/ Neurobloc® 
(RimabotulinumtoxinB)

2000 Cervical Dystonia (Europe 1998) / Cervical Dystonia (USA 2000)



• 42 brands

Dressler D. Handb Exp Pharmacol. 2021



• 1296 aminoacids

• Heavy chain: 100 kDa

• Light chain: 50 kDa 

• Accessory proteins
• Hemagglutinin proteins

• Non-toxic non-hemagglutinin (NTNH)

• Albumin

• Sugars

• Total: 900 Kda (onaBONT)
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Why Does the Effect Last So Long?
1:Truncated SNARE protein fragments continue to form inactive complexes

Why Does the Effect Last So Long?
2:The light chain is located in close proximity to the target SNARE proteins

SNAPΔ9

SNAPΔ9

SNAPΔ9

SNAPΔ9



PROTEASOME

Ubiq-L

Ubiq-L

Ubiq-L

Ubiq-L

VCIP135

VCIP135

VCIP135

VCIP135

Ubiq-L

VCIP135

Ubiq-L

VCIP135 Ubiq-L

Why Does the Effect Last So Long?
3:Light chain-VCIP135 interaction shields the light chain from ubiquitination.



Why Does the Effect Last So Long?
4:Even if very few light chains remain, paralytic activity continues



• First period: (one month): Forming new NM junctions – axonal 
sprouting

• Second period: Refunctioning of the NM junction, decline in sprouting 
(2 months)

Alderson et al., 1991; Paiva et al. 1999; Filippi et al., 1993; Rosales et al., 1996, Ishikawa et al., 2000 











Kamm & Reiner 2010



Jafari & Jain 2020











 BPS/HFS 

(n=347) 

CD  

(n=339) 

OMD  

(n=46) 

SegD  

(n=43) 

TSD  

(n=12) 

Satisfied with BoNT treatment, % (n) 

Very satisfied 55.9 (195) 45.4 (154) 47.8 (22) 37.2 (16) 50 (6) 
Satisfied 39.8 (139) 48.4 (164) 41.3 (19) 51.2 (22) 33.3 (4) 
Not satisfied 4.0 (14) 4.1 (14) 10.9 (5) 11.6 (5) 8.3 (1) 
Not satisfied at all 0 1.8 (6) 0 0 8.3 (1) 

Alternative medicine, % (n) 

Applied alternative medicine 5.5 (19) 16.9 (57) 13.0 (6) 11.9 (5) 0 
Ozone therapy 5.3 (1) 10.7 (6) 16.7 (1) 0 - 
Leech therapy 31.6 (6) 21.4 (12) 16.7 (1) 20.0 (1) - 
Cupping 52.6 (10) 53.6 (30) 33.3 (2) 80.0 (4) - 
Acupuncture 31.6 (6) 35.7 (20) 0 20.0 (1) - 
Fitotherapy 5.3 (1) 5.4 (3) 16.7 (1) 0 - 

Benefit from alternative medicine, % (n) 

Yes 15.8 (3) 1.8 (1) 0 0 - 
Partially 15.8 (3) 17.5 (10) 16.7 (1) 40.0 (2) - 
No 57.9  (11) 63.2 (36) 83.3 (5) 60.0 (3) - 

 







Method
Neutralizing
antibody
detection

Sensitivity
Ethical 
problem

ELISA No High No

Western blot/IPA No Moderate No

Mouse Protection Assay (GS) Yes High High

MPNHD Yes High Low

Cell-Based Assay Yes High No

Surface Plasmon Resonance No High No

Luminex No High No

BoNT – Antibody



Rummel et al. 



• Cervical dystonia:

• Abo: 9%

• Ona: 3%

• Inco: 0%



• Cervical dystonia:

• Abo: 2.8% (MHDA only)

• Ona: 2.1% (MHDA only)

• Inco: 0%



• Antibody testing – is it clinically important?
• Antibody: low / high titer
• Antibody: neutralizing / non-neutralizing
• Sensitivity (false positive / negative results)
• Cost
• EDB - eyebrow

Important Not important

Dose Injection area??

Injection intervals Treatment duration??

BoNT type Age

Switching BoNT types Sex

Neuroleptic use



Method Advantage Disadvantage

Topography Simple, quick, no equipment Knowledge on topographic anatomy, 
mistargeting risk in smaller muscles

EMG Detects functionally overactive muscles, 
real-time feedback

Needs equipment and expertise, 
equipment

Electrical 
stimulation

Stimulation of target muscle Discomfort, requires cooperation; less 
effective in atrophic muscles

USG Visualizes muscles/structures; precise, 
safe, allows the needle to be seen during 
injection. 

Expensive, training required, no functional 
info alone, handling problems

Guidance for BoNT Injections



BoNT injections with EMG



BoNT injections with EMG



BoNT injections with EMG



• USG deep m:        95.8% vs. 54.2%,

• USG superficial m: 100% vs. 79.2%,

BoNT injections with USG



Autor Year Patient, 
n

Design Method Outcome

Hong et al. 2012 5 Retrospective USG & EMG Dysphagia 35% with EMG, 0% with EMG + USG 

Fujimoto et al. 2012 1 Case US USG better for longus colli

Huang et al. 2015 105 RCT USG USG better than no guidance

Schramm et al. 2017 35 Prospective USG & EMG USG suggested for OCI injections

Walter et al. 2018 5 Retrospective USG OCI injections are better with USG

Tyslerowicz et al. 2019 1 Case USG & EMG EMG + USG better for longus colli 

Kutschenko et al. 2020 117 Retrospective USG Dysphagia with USG

BoNT injections with EMG/USG



BoNT injections with guidance







• 25% com from another 
city

• 200km travel in average

• Spend 1/3 of household 
income



THANK YOU
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