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CiTXs are fast-acting toxins neurotoxins of dinoflagellate origin that kill mice by 

respiratory arrest.
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Cyclic Imine Toxins are FAST ACTING COMPOUNDS acting on nicotinic 
acetylcholine receptors causing animal death by respiratory arrest.Nicotinic acetylcholine receptors (nAChRs) are essential for muscle contraction at 

the PNS and modulate the release of neurotransmitters at the CNS
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Cyclic imine toxin
α12β1γδ

(Torpedo)

α7

(human)

α4β2

(human)

20-meSPX-G
0.36

(0.29-0.45)

0.48

(0.15-1.4)

2.1
(1.4-3.1)

13,19-ddSPX-C
0.20

(0.16-0.26)

0.25

(0.24-0.27)

6.26
(4.7-8.3)

13-SPX-C
0.51

(0.4-0.6)

0.18

(0.16-0.21)

3.9
(2.9-5.1)

GYM-A
2.8

(1.9-4.1)
n.d.

0.9 
(0.6-1.2)

PnTX-A
5.53

(4.5-6.8)

0.107

(0.086-0.132)

30.4
(19.4-47.5)

PnTX-G
3.82

(2.99-4.88)

5.06

(3.84-6.67)

4.90
(3.97-6.06)

MOA: Cyclic Imine Toxins are potent antagonists of muscle and neuronal nAChRs
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Pinnatoxin-G can cross the Brain Blood and the Placental Barriers interacting with 

nAChRs with high specificity 
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Demonstration of portimine bioaccumulation led us to discover a novel Cyclic Imine Toxin 

(Ingrilimine) produced by Vulcanodinium rugosum IFR-VRU-01

ACh ACh AChINGx
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Ingrilimine is a novel Cyclic Imine Toxin
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« The novel compound belongs to the cyclic imine
family of neurotoxins showing cytotoxic and apoptotic
properties and a strong affinity for the human neuronal
α7 nicotinic actylcholine receptor »
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