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5-HT2A receptors can traffic to PLC (Gq) and also to PLA2 (through a Src-Ras-Raf and a RhoA-MAPK pathway)

· Hallucinogens, which are potent, and sometimes selective 5-HT2A receptor agonists don’t show a correlation between their coupling to either PLC or PLA2 and their potencies. Eg LSD is about 15 times more potent that the hallucinogen DOB, but DOB is slightly more potent in stimulating PLA2-mediated arachidonic acid release. DOB is only about 6 times more potent that the hallucinogen psilocin (from magic mushrooms), but is about 32 times more potent at stimulating PLC-IP3 accumulation.

· 5-HT2A receptor activation has been shown to induce spontaneous EPSPs in medial prefrontal cortex slices (Layer V especially), and this effect is not additive with EPSPs induced by blockers of the voltage gated potassium channels Kv 1.2 and 3.2, indicating that they share the same mechanism. Arachidonic acid has been shown to specifically inhibit these channels.

· 5-HT2A receptor activation by hallucinogens has been shown to inhibit currents induced by application of NMDA at physiological concentrations. This inhibition is dependent on PKC

· If this is true, and hallucinogens acted via ENHANCING glutamatergic transmission, hallucinogens with a higher ratio of PLA2 activation to PLC activation would be more potent… So I tested it
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PLA2 EC50
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PLC/PLA2
Average Human dose (mg)
log(human)
Log(PLC/PLA2)


LSD
20
9.8
0.49
0.13
-0.886057
-0.31


Psilocin
86
2300
26.74419
12
1.079181
1.4272


DOB
15
72
4.8
2
0.30103
0.6812


5-MeO
190
2400
12.63158
13
1.113943
1.1015


· The correlation is in the wrong direction! This correlation indicates that PLC is responsible for hallucinogen action, and PLA2 detracts from this, and hence, that NMDA antagonism is the important action of hallucinogens.

· This doesn’t necessarily show that 5-HT2A receptor agonist-induced EPSPs don’t play an important role in hallucinogen action (just that PLA2-mediation isn’t likely). PKC inhibitors have already been shown to enhance 5-HT2A mediated EPSPs in pyriform cortex interneurons, BUT inhibit 5-HT2A mediated EPSPs in dorsol lateral septal nucleus. So perhaps the enzyme responsible for EPSPs in cortical cells is PLC.

· An investigation into the correlation between the potency of various hallucinogens to induced EPSPs and human potency is needed to show one way or another. Remember 5-HT2A receptors are also coupled to PLD.

· Also, 5-HT2A induced EPSPs are presumably an important (patho)physiological phenomena, as they are should be induced by endogenous 5-HT. Schizophrenia has been hypothesised to by a hyperglutamatergic disorder, and the 5-HT2A receptor function has been associated with schizophrenia.

· Some authors propose that schizophrenia is a HYPERglutamatergic disorder caused by HYPOfunction at NMDA receptors. In the NMDA-antagonist model of schizophrenia, mGluRII agonists inhibit many of the behavioural deficits.

· Rats challenged with the 5-HT2A agonist DOI, show a strong increase in the immediate-early gene product c-fos (Layer V especially). This has been shown to be dependent on AMPA receptors, and is presumed to be caused by increased glutamatergic transmission. Inhibitors of PLA2 significantly reduced c-fos production. Interestingly, inhibitors of COX also reduced c-foc production. Furthermore, prostaglandins (produced by COX) have been shown to inhibit unknown Kv channels. 

· DOB and LSD-induced inhibition of NMDA-induced currents have IC50s of 9 and 130nM… That matches the PLC EC50s very nicely, but not the PLA2 EC50s. 

· The hypothesis shown in the image could be better tested, as if it is true, PLC inhibition should potentiate 5-HT2A mediated EPSPs (already shown in pyriform cortex), and PLA2 inhibition should inhibit 5-HT2A mediate EPSPs. Also investigate whether prostaglandins play a role.
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				PLA2 EC50		PLC EC50		PLC/PLA2		PLC/PLA potency relative to LSD		Average Human dose (mg)		Potency relative to LSD		log(human)		Log(PLC/PLA2)

		LSD		20		9.8		0.49		100.00		0.13		100		2		2

		Psilocin		86		2300		26.7441860465		1.83		12		1.1		0.0413926852		0.2629666953

		DOB		15		72		4.8		10.21		2		6.5		0.8129133566		1.0089548427

		5-MeO		190		2400		12.6315789474		3.88		13		1		0		0.5887384393

				PLA2 EC50		PLC EC50		PLC/PLA2		Average Human dose (mg)		log(human)		Log(PLC/PLA2)

		LSD		20		9.8		0.49		0.13		-0.8860566477		-0.30980392

		Psilocin		86		2300		26.7441860465		12		1.079181246		1.4272293848

		DOB		15		72		4.8		2		0.3010299957		0.6812412374

		5-MeO		190		2400		12.6315789474		13		1.1139433523		1.1014576408

				PLA2 EC50		PLC EC50		log(PLA2)		log(PLC)		Average Human dose (mg)		log(human)

		LSD		20		9.8		1.3010299957		0.9912260757		0.13		-0.8860566477

		Psilocin		86		2300		1.9344984512		3.361727836		12		1.079181246

		DOB		15		72		1.1760912591		1.8573324964		2		0.3010299957

		5-MeO		190		2400		2.278753601		3.3802112417		13		1.1139433523
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