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Comments on the changes to the list of select agents and toxins 
 
 
Conotoxins should be excluded from, or relocated to a low tier on, the select agent list. 
The term "conotoxin" is used to refer to a large number of polypeptides derived from the venom of marine 
snails of the genus Conus. Based upon available experimental evidence, conotoxins do not possess sufficient 
acute toxicity to pose a substantial public health threat. Furthermore, many serve as valuable research reagents, 
and a subset of these peptides are being utilized as actual or potential human therapeutics1.  
All toxins are not necessarily highly toxic. The toxicity of the most toxic conotoxins is rather modest. The most 
conservative estimate of LD50 published for any conotoxin is 5 microgram/kg in mice by i.p. injection. In 
comparison the common and widely available plant alkaloid nicotine has an oral LD50 of 3 mg/kg in mice and is 
3-6 times more toxic in humans2. In addition, nicotine is readily absorbed through the skin. That is, whereas a 
conotoxin must be physically injected to be effective, nicotine can simply be swallowed or passed through the 
skin. By comparison, botlinum toxin and tetanus toxin have LD50 values of ~ 0.5 ng/kg3. In other words, these 
two bacterial toxins are 10,000 times more toxic than the most toxic conotoxin.  
Conotoxins are also expensive to produce in even modest quantities. In contrast, a single cigarette contains ~ 9 
mg of nicotine, and a piece of nicotine gum contains 2-4 mg of nicotine Thus, there is enough extractable 
nicotine in a single pack of cigarettes (20 cigarettes/pack) or box of chewing gum (~100 pieces/box) to kill 
multiple people (human LD50 40-60 mg)2. There must be a realistic sense of proportion when investing scarce 
state and national resources towards biosecurity. Indeed, the image that conotoxins represent likely bioterrorist 
weapons is so misleading, that a consensus of experts in the toxin field has proposed referring to conotoxins as 
"conopeptides" instead, to avoid their unearned stigma.1 

In conclusion, in view of their relative innocuousness, conotoxins should be excluded from, or relocated to a 
low tier on, the select agent list. 
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Thank you for your consideration. 
 
--  
J. Michael McIntosh 
Professor and Director of Research, Dept. of Psychiatry 
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