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Primary GoalsPrimary Goals

1.1. To identify and characterize the To identify and characterize the 
mechanisms for absorption, mechanisms for absorption, 
distribution, metabolism and distribution, metabolism and 
elimination of botulinum toxin.elimination of botulinum toxin.

2.2. To focus on the three serotypes (A,B, To focus on the three serotypes (A,B, 
and E) that are most often implicated and E) that are most often implicated 
in human illness.in human illness.



Secondary GoalsSecondary Goals

1.1. To develop To develop in vitroin vitro and and in vivoin vivo assays assays 
for characterizing the mechanisms of for characterizing the mechanisms of 
action of agents that antagonize action of agents that antagonize 
botulinum toxin.botulinum toxin.

2.2. To determine the To determine the ““Window of Window of 
OpportunityOpportunity”” within which medical within which medical 
countermeasures can be administered countermeasures can be administered 
to block toxin action.to block toxin action.























StructureStructure--Activity RelationshipsActivity Relationships

SH

S ~ S

S ~ S

HSSH

HS

NICKED
OXIDIZED

NICKED
REDUCED

UN-NICKED
OXIDIZED

UN-NICKED
REDUCED

1

2

3

4

5

6

HEAVY CHAIN
HC-100

HC-50

HS



Distribution Distribution andand AvailabilityAvailability

In vitro

Blood: 100%

Serum: 88%

In vivo

Blood: 100%

Serum: 85%

Serum albumin binding:

ca. 27% bound and 73% free



Stability in BloodStability in Blood
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Residual Catalytic ActivityResidual Catalytic Activity
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Neuromuscular Blocking ActivityNeuromuscular Blocking Activity



Biologic Half LifeBiologic Half Life



Analyzing Tissue Analyzing Tissue 
DistributionDistribution

1. 1. As a naturallyAs a naturally--occurring occurring 
phenomenonphenomenon

2.2. As an induced phenomenon (i.e., in As an induced phenomenon (i.e., in 
the presence of neutralizing the presence of neutralizing 
antibodies)antibodies)



Tissue Accumulation (Tissue Accumulation (±± Neutralizing Antiserum)Neutralizing Antiserum)
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Window of OpportunityWindow of Opportunity



Clearance from Circulation (t = 0 min)Clearance from Circulation (t = 0 min)



Clearance from Circulation Clearance from Circulation (t = 10 min)(t = 10 min)



Clearance from Circulation Clearance from Circulation (t = 20 min)(t = 20 min)



Window of OpportunityWindow of Opportunity



Tissue Accumulation (Tissue Accumulation (±± Neutralizing Antiserum)Neutralizing Antiserum)
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Metabolism and EliminationMetabolism and Elimination

1.1. There is no information on There is no information on 
mechanisms for systemic metabolism mechanisms for systemic metabolism 
of toxin, or on mechanisms for of toxin, or on mechanisms for 
elimination of metabolites.elimination of metabolites.

2.2. There is little information on There is little information on 
intraneuronal metabolism of toxin, or intraneuronal metabolism of toxin, or 
on the fate of metabolites.on the fate of metabolites.







3-D Structure of LC Highlighting Aminoterminal 
Proline



3-D Structure of LC Highlighting Carboxyterminal 
Arginine 431



Endoprotease ActivityEndoprotease Activity

1.1. HirokozuHirokozu KouguchiKouguchi manuscriptmanuscript
2.2. Lysosomal endoprotease (Cathepsin B, Lysosomal endoprotease (Cathepsin B, 

Cathepsin D)Cathepsin D)
3.3. NonNon--lysosomal endoprotease (7 lysosomal endoprotease (7 

enzymes; enzymes; CalpainCalpain, CCK8, CCK8--Generating Generating 
Endoprotease, Brain Neuropsin, etc.)Endoprotease, Brain Neuropsin, etc.)

4.4. Analogy with gutAnalogy with gut



In Vitro Human BodyIn Vitro Human Body

1.  Human gut or airway epithelial cells in 1.  Human gut or airway epithelial cells in 
cultureculture

2.2. Human vascular endothelial cells in Human vascular endothelial cells in 
cultureculture

3.3. Human (or rodent model) Human (or rodent model) 
neuromuscular junctionneuromuscular junction





Pharmacokinetics of Toxin and AntibioticsPharmacokinetics of Toxin and Antibiotics


