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United States Food Contamination

Contaminant Vehicle # Affected| # Deaths | Days to IC States
1985 Listeria Cheese I 142 148 H 1
1985 Salmonella Milk | 5770 1 5 | 6
1993 E. coli Beef : 708 : 4 : :I 4 :
1994 Salmonella Ice Cream | 593 : 0 : :: 41
1997 Hepatitis A Strawberries 1 153 | 0 | b1
1999 Salmonella Juice : 400 : 1 : :: 15 :
2003 Hepatitis A Onions 1 935 | 3 1 14+ I: 2 i
2006 E. col Spinach ' 238 1 5 | o2
2007 Salmonella Pot Pies 401 : 3 1 150+ 1 3%
2007 Salmonella PeanutButter ! 715 ; 0 1 65+ a7 !
2008 Salmonella Peppers ! 1500 | 2 ! 112 :: 43 !
2009 Salmonella Peanut Butter 1 714 | 9 i :: 46 1
2010 Salmonella Eggs 1 1939 1 0 | i 14 I
2011 Listeria Cantaloupe : 147 : 33 : 32 :I 28 :
2015 Salmonella Cucumbers 1 558 : 3 110+ :: 33 :
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Intentional Poisoning

1984:members of a religious cytoisonedl10 Oregon salad bars
with Salmonella (751 cases)

A 183 days to identify source

A Over one year to gather physical evidence and convict

2003:Supermarkeemployee adulterated 200 pounds of beef
with insecticide (92 cases)

2016:Michigan man sprays supermarket salad bars and produce
with rat poison

2016:Pesticidepoisoned sweets Kill
more than 3Qpeople in Pakistan
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Intentional Poisoning

Tetramethylenedisulfotetramine (tetramine; TETSABA
antagonist) has produced thousands of casualties

A 14,000+ people poisoned

A 900+ deaths (many children)

A Homicidal; schoolsyeddings, restaurantsstreet vendors

Chemical Properties: o
A Easily synthesized rN\s{’,’zo
A Tasteless, odorless o /EN(‘\//N
A Stable in water 6+ months fl)

A Environmentally persistent
A Can remain in the body 6+ months
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Consumption Latency (s)
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PostExposure Food Wastage
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sultation Education & Traini
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Research _ Consultation Education & Training

Behavioral Intoxication

Onset
A How rapid do toxic signs occur?
A In what order do they occur?
A When does it become apparent that treatment is needed?

Severity

A Can a victim seek medical attention?
A Drive? Make a phone call? Yell for help?

A How long left untreated do permanent behavioral impairments occt
Death?

Duration
A How long does intoxication last left untreated or when treated?

A Are there any londerm impairments?
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Reseh Consultation Education & Training
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Researeh _ Consultation Education & Training

RealTime Behavioral Analysis
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Research _ Consultation Education & Training

RealTime Behavioral Analysis
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Research _ Consultation Education & Training

RealTime Behavioral Analysis

35 H 95% CI
—BL
30 - —TETS
---POST
c 25 A
£
320 -
n
C
2 15 -
0
i
10_%
5_
0 rrrrrrrrrrrrrrr 0001 1101110111111 1117 11 17111 1T 11T 1T 17T 1T 17T 17T 1T 17T 1T 1T T T T T T T T 1T T T1TTT1
5 30 55 80 105 130 155 180 205 230 255 280
Time (min)
60 pg/kg

UNCLASSIFIED



Responses/min

35

30

25

20

15

10

RealTime Behavioral Analysis

95% ClI
—BL
—TETS
---POST

5 30 55 80 105 130 155 180 205 230 255 280
Time (min)

UNCLASSIFIED




1.0

Proportion of Rats Responding

0.0

0.8 A

0.6 A

0.4 -

0.2 A

-« 15 ug/kg
== 30 ug/kg
.-+ 60 pg/kg
120 pg/kg
= 240u9/kg

0 30 60 90 120 150 180 210 240 270 300
Time (s)

UNCLASSIFIED



TETS Treatments

A TETS intoxication will likely be treated as either status
epilepticus [induced by an unknown substance] or
organophosphate/pesticide poisoning

A There is currently no standard treatment for TETS poisoning i
the United States

A Commonly reported intervention in China:
I Gastric lavage
I high-volume or charcoalilter hemoperfusion
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Safety . Behavior

Species Data | Data
] ]
: It DzP w2 |
I 1) |: :| I
Shakarjian 2012 Mouse : 400ug/kg : : KET :. 2 |: No No :
I 1) il I I
| i MK8oL i 2 | !
i 1 : H h i
: K pzp I 1 | I
Vito 2014  Mouse | 150 ug/kg | ! i I} Yes No |
! 1; DZP + TUPsIl: 1 :: !
] : : 1L I ]
I il Dz W 2 0 |
I X T 1 !
Bruun 2015 Mouse I 150 ug/kg 1 | ALLO 2 11 No §Wire HangI
1] I
] 1L i
: || DZP+ALLQI 2 :I I
| 1 I | 1
i 1
Flannery ~ 2015  Mouse | 150ughkg |!  DzP I: 1 :I Yes | Multiple |
| I 1 1 |
] ]
I Il DzZP g 6 I
I T i I I
Shakarjian 2015  Mouse ; 400 pg/kg ! I MK801 i 5 1 No No |
I 1) il I I
! li DZP + MK80} 8 | !
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Research _ Consultation Education & Training

TETS Drug Therapies

5 h of Continuous Observation 45min Behavioral Testing
I 1 (Active Avoidance)

Omin 10 min 1h 5h 24 h ‘ 25h
| 1 1 1

Voluntary Ingestion of Treatment {.p.) Survival, Survival, Survival Euthanasia
TETS (360 ug/kg.o.) Toxic Signs Toxic Signs Toxic Signs,
24-h Weight Change,
Food Wastage

SulMidazolam (MDZ) 12.5

A JLorazepam (LZP) 12.5 25 50

A 2Diazepam (DZP) 6.25 12.5 25

A 1Ketamine (KET) 37.5 75 150

A 1Phenobarbital RhB 25 50 100
Pentobarbital PeB 12.5 25 50
Allopregnanolone (ALLO) 10 20 60
Ethanol EtOH 1.25 2.5 5
DexmedetomidingDEX) 0.25 0.5 1
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24-Hour Survival
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24-Hour Survival
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Combinatorial Drug Therapies

Treatments will belown-selectedfor combinatorial treatments
based on:

A Efficacy

ASafety T oo T !
A Mechanism ofction
A Potential synergy

Threecombinationsof 2-3 drugs each will be assessed

5 h of Continuous Observation 45-min Behavioral Testing
I 1 (Active Avoidance)

Omin 10 min 1lh 5h 24 h ‘ 25h
| 1 1 1

Voluntary Ingestion of Treatment {.p.) Survival, Survival, | Survival | Euthanasia
TETS (360 pg/kg.o.) Toxic Signs Toxic Signs | Toxic Signs, |
| 24-h Weight Changel. — — — —
| Food Wastage |
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Organoleptics

A Realistic models of consumption (both food and drink) need
to consider whether the contaminant can be detected

A Detection will vary across sensory modalities
I Taste, smell, sight

A Detection will vary depending on the item contaminated
I Strong masking odor/taste?
I Liquid vs. Solid
I Fatty vs. Lean

A How does detection vary across a contaminants
concentration?
I Detection vs. Harmful
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Research Consultation Education & Training
C . d

A A readily availabl&aboratory and industrial reagent
A 1.84 billion pounds of HCN generated in 2004

A Incredibly rapid metabolic poison with high solubility

InfamousChicago Tylenohurders:

A 7 peoplekilled after consuming potassiugyanide tainted
capsules -

A Ledto two notable safety improvements:

A Foil seal

Ad/ LI Saé
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Cyanide Dosing

Different Approaches:
A Fruit Loop
A Cyanide solubility required the use of water as the solvent
A Peanut Butter/Cookie Dough/Flour Dough
A Using peanut butter was difficult and the food size was
too large
A Pill/Tablet
A Two different sizes attempted, with a variety of substrates
A Water/Assisted Drinking
A ~75uLof cyanide solution placed into the mouth of a rat
A Noexcesssolution leftover
A Nogavagestress
A No accidentatlosing into the lungs
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Research _ Consultation Education & Training

NaCN Intoxication Onset
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Voluntary Consumption Model

A Mimics realworld consumption of TETS (and other poisons)

A Able to be embedded into other experimental procedures
I Treatments can occur prand postexposure
I Different behavioral assessments may be used
I Longterm recovery can easily be assessed

A Behavioral assessments are sensitive across multiple
measures, including doses with no overt toxic signs
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