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It is the jelly-like subsiance present
between the cell membrane and the
nucleus, Varlouws other components, or
organelles, of cells are present in the
eytoplissm, These are mitochondra, golgl
bodies, rbosomes, ete. You will learn
about them in later classes,

It is an important component of the
lving cell. It is generally spherical and
located in the centre of the cell. It can
be stained and seen easily with the help
of a microscope. Nucleus Is separated
from the eytoplasm by & membrane
called the nuclear membrane, This
membrane Is also porous and allows the
movement of materials between the
eyloplasm and the inside of the nueleus.

With a microscope of higher
magnification. we can see a smaller
spherical body in the nuclews, 1t s called
the nuclealus. In addition, nucleus
contalns thread-like streciures called
chromosomes. These carry genes and
help In Imheritance or transfer of
characters from the parenis to the
offspring, The chromosomes can be scen

Gene

Gene I8 @ undt of Inheritance in Hhing
onganisms. 11 controls the transfer of
a hereditary characieristic from
parents o oflspring. This means thal
your parenis pass some of thelr
characteristics on to you, I your Biler
has brown eyes, you may also have
b, eves. Il your mother has curly
halr, you might also end up having
curly halr. However, the different
combination of genes from parents
result in different characteristics.

Nucleus, [naddition to its role In
inherdiance, acts as control centre of the
activities of the cell. The entine content
of & lbving oell is known as protoplasm.
It includes the eytoplasm and the
nuckeus, Protoplasm is called the lving
substance of the cell,

Palell wanis to know i the

rr structure af the nucleus s

the same 0 cells of plants,
animals amnd bacteria.

The nuclews of the bacterial cell 1s
not well-organised lke the cells of
multicellular organksms,. There 15 no
mii¢lEar membrane. The cells having
nuclear materinl without nuclear
membrane are termed prokaryotic
cells. The organdsms with these Kinds
of cells are called prokaryotes [pro :
primitive: kargon : nucleus). Examples
are bacteria and blue green algas, The
cells, ke ondon cells and cheek cells
having well-organdsed nucleus with
a nuclear membrane are designated
as eukaryotic cells. All organizms
other than bacteria and blue
green algae are called esukaryotes.
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only when the cell divides, s et SR ACeT Y
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Basic Antibody Structure

* Mulople syelosns = cancerous plasma gell

& Mofofier = | 0k

John Wiley & Sons, Uid

14 (25): 2680-2701. ~ Jean A, Conductier G, Manrique C, Bouras C, Berta P, Hen R, Charnay Y, Bockaert J, Compan V (2007). do0i:10.1124/mo01.105.015982. PMID 9225286. doi:10.1016/S0014-2999(97)00050-2. Vol. 62. "SB 242084, a selective and brain penetrant 5-HT2C receptor antagonist". (2017-01-04). S2CID 26123520. In Noebels JL, Avoli M,
Rogawski MA, et al. ©~ Lin D, Parsons LH (2002). d0i:10.1016/0014-2999(87)90357-8. ~ a b ¢ Hedlund PB, Huitron-Resendiz S, Henriksen SJ, Sutcliffe JG (November 2005). Behavioural Brain Research. PMID 12223227. CiteSeerX 10.1.1.691.154. 29 (4): 269-72. PMID 21190458. PMID 12654345. d0i:10.1007/BF02244769. 5 (4): 274-280.

S2CID 17426759. "Serotonin 5-HT2A and 5-HT2C receptors as potential targets for modulation of psychostimulant use and dependence". 141 (7): 1167-1174. Neuropsychopharmacology. doi:10.1523/JNEUROSCI.5727-07.2008. ISBN 978-0-12-810413-2. S2CID 22053616. ©~ Monti JM, Jantos H (1992). ~ Lager E, Nilsson J, Ostergaard Nielsen E,
Nielsen M, Liljefors T, Sterner O (July 2008). S2CID 207407084. doi:10.1016/j.neuron.2007.07.041. There are many examples of subtype-selective compounds which are widely used in scientific research, including: CL-218,872 (highly al-selective agonist) bretazenil (subtype-selective partial agonist) imidazenil and L.-838,417 (both partial agonists at
some subtypes, but weak antagonists at others) QH-ii-066 (full agonist highly selective for a5 subtype) abIA (selective inverse agonist for a5 subtype) SL-651,498 (full agonist at a2 and a3 subtypes, and as a partial agonist at «l and a5 3-acyl-4-quinolones: selective for al over a3[52] Paradoxical reactions There are multiple indications that
paradoxical reactions upon - for example - benzodiazepines, barbiturates, inhalational anesthetics, propofol, neurosteroids, and alcohol are associated with structural deviations of GABAA receptors. "GABAA receptor pharmacology". 559 (7712): 67-72. 363 (27): 2638-50. "Pharmacological targeting of the serotonergic system for the treatment of
obesity". 580 (3): 355-60. 160 (2): 334-40. PMID 15694225. PMID 14627650. S2CID 12202117. PMID 17108970. 71 (4): 581-7. J Pharmacol Exp Ther. S2CID 6410599. PMID 18760291. Curr Drug Targets CNS Neurol Disord. "The effects of novel, selective 5-hydroxytryptamine (5-HT)4 receptor ligands in rat spatial navigation". Journal of
Neuroscience. "Molecular composition of GABAC receptors". Basic Neurochemistry: Molecular, Cellular and Medical Aspects (Seventh ed.). The Journal of Biological Chemistry. 54 (7): 1041-50. 49 (4): 128-32. Rev. IUPHAR Receptor Database. S2CID 42319246. doi:10.1159/000063681. Am J Physiol Regul Integr Comp Physiol. PMID 18570192. ©
Parks CL, Robinson PS, Sibille E, Shenk T, Toth M (1998). Bibcode:2015PLSCB..11E4559B. "Gene Expression Switching of Receptor Subunits in Human Brain Development". PMID 10454466. PMID 16432684. PMC 27964. "Activation of 5-HT2B receptors in the medial amygdala causes anxiolysis in the social interaction test in the rat". Archived from
the original (PDF) on 2019-02-20. American College of Neurophyscopharmacology. 19 Mar 2017. PMID 11888549. "A role for oxytocin and 5-HT(1A) receptors in the prosocial effects of 3,4 methylenedioxymethamphetamine ("ecstasy")". PMID 21674551. Rudolph U (2015). Gastroenterology. "Fluoxetine and norfluoxetine stereospecifically and
selectively increase brain neurosteroid content at doses that are inactive on 5-HT reuptake". doi:10.1016/S0014-2999(02)02194-5. ©~ a b Meyer LC, Fuller A, Mitchell D (February 2006). ©~ a b Millan M]J, Brocco M, Gobert A, Dekeyne A (2008). ~ Miller PS, Aricescu AR (August 2014). 289 (2): R596-R604. doi:10.1016/j.neurobiolaging.2007.01.013. The
four transmembrane a-helices (1-4) are depicted as cylinders. Inhibitory 5-HT6 Gs-protein coupled. ~ Carey R], DePalma G, Damianopoulos E, Shanahan A, Miller CP, Huston JP (2005). doi:10.1016/j.biopsych.2008.10.031. Specifically, there is a developmental increase of HTR5A expression in several subregions of the human cortex, paralleled by a
decreased expression of HTR1A from the embryonic period to the post-natal one. "4-Bromo-2,5-dimethoxyphenethylamine (2C-B) and structurally related phenylethylamines are potent 5-HT2A receptor antagonists in Xenopus laevis oocytes". doi:10.1016/j.jmgm.2007.04.012. W. doi:10.1016/j.ejphar.2007.12.013. methaqualone, etaqualone,
diproqualone), neuroactive steroids,[43] niacin/niacinamide,[44] nonbenzodiazepines (ex. 130 (2): 144-51. doi:10.1038/s41586-018-0255-3. PMID 15959466. doi:10.2174/092986707782023190. Evidence for opposing roles of 5-HT2 and 5-HT1A receptors". "Comparative models of GABAA receptor extracellular and transmembrane domains: important
insights in pharmacology and function" (PDF). Benzodiazepines do not bind to the same receptor site on the protein complex as the endogenous ligand GABA (whose binding site is located between «- and B-subunits), but bind to distinct benzodiazepine binding sites situated at the interface between the a- and y-subunits of a- and y-subunit containing
GABAA receptors.[7][8] While the majority of GABAA receptors (those containing al-, a2-, a3-, or a5-subunits) are benzodiazepine sensitive, there exists a minority of GABAA receptors (a4- or a6-subunit containing) which are insensitive to classical 1,4-benzodiazepines,[9] but instead are sensitive to other classes of GABAergic drugs such as
neurosteroids and alcohol. PMID 18394658. doi:10.1016/j.neuropharm.2006.04.017. doi:10.1038/nchembio.917. doi:10.1016/S0028-3908(97)00042-7. 56 (3): 347-51. 138 (2): 191-7. 43 (5): 949-958. d0i:10.1016/j.neuropharm.2008.02.007. OCLC 919404585.{ {cite book} }: CS1 maint: others (link) ©~ Chua HC, Chebib M (2017). PMID 12097814. The
active site of the GABAA receptor is the binding site for GABA and several drugs such as muscimol, gaboxadol, and bicuculline.[4] The protein also contains a number of different allosteric binding sites which modulate the activity of the receptor indirectly. Retrieved 2013-02-12. 108 (5): 1614-41. 290 (2): R405-13. "Antiemetic effects of flesinoxan in
cats: comparisons with 8-hydroxy-2-(di-n-propylamino)tetralin". PMID 16671565. doi:10.2174/1568007043482606. S2CID 6433030. Edinburgh: Churchill Livingstone. ~ a b McCreary AC, Bankson MG, Cunningham KA (1999). doi:10.1016/0304-3940(96)12637-9. A number of ligands have been found to bind to various sites on the GABAA receptor
complex and modulate it besides GABA itself.[which?] A ligand can possess one or more properties of the following types. Neurobiol. Biotechnology Letters. p. 4. 27 (5): 609-18. PMID 18234190. Recent computational studies have suggested an allosteric mechanism whereby GABA binding leads to ion channel opening.[24] Because the reversal
potential for chloride in most mature neurons is close to or more negative than the resting membrane potential, activation of GABAA receptors tends to stabilize or hyperpolarise the resting potential, and can make it more difficult for excitatory neurotransmitters to depolarize the neuron and generate an action potential. PMID 18541432. "A Silver
Bullet for the Treatment of Depression?". ©~ Vijayan RS, Trivedi N, Roy SN, Bera I, Manoharan P, Payghan PV, Bhattacharyya D, Ghoshal N (November 2012). Current Drug Targets. 198 (1): 37-49. Trends in Neurosciences. PMC 2834934. "Diazepam-bound GABAA receptor models identify new benzodiazepine binding-site ligands". "GABA A receptors:
subtypes provide diversity of function and pharmacology". ™ Principles of neural science. Thesis, Utrecht University ~ Mortensen M, Patel B, Smart TG (January 2011). doi:10.1021/cr0782240. PMC 6725907. d0i:10.1016/j.neuropharm.2008.06.004. 6 (7): 565-575. "The dietary flavonoids apigenin and (-)-epigallocatechin gallate enhance the positive
modulation by diazepam of the activation by GABA of recombinant GABA(A) receptors". PMID 20194137. doi:10.1056/NEJMra0808281. CNS Drug Reviews [Internet]. 7: e39383. The extracellular loops are not depicted for the sake of clarity. PMID 15688093. Agonists activate the receptor, resulting in increased Cl— conductance. ©~ Miiller CP, Carey
RJ, Huston JP, De Souza Silva MA (2007). "Variations on an inhibitory theme: phasic and tonic activation of GABA(A) receptors". PMC 4188513. ~ a b c Jensen, Anders A.; Plath, Niels; Pedersen, Martin Holst Friborg; Isberg, Vignir; et al. pp. 291-302. PMID 12779114. (2013). PMID 7862892. Excitatory 5-HT4 Gs-protein coupled. S2CID 21621635.
Excitatory 5-HT3 Ligand-gated Na+ and K+ cation channel. 38 (10): 1431-1441. 81 (3): 673-82. "8-Hydroxy-2-(di-n-propylamino)-tetralin inhibits food intake in fasted rats by an action at 5-HT1A receptors". ISBN 978-0-12-366862-2. ~ a b Wesolowska A, Nikiforuk A (April 2007). "5-HT1A and 5-HT1B receptor agonists and aggression: a
pharmacological challenge of the serotonin deficiency hypothesis". "The role of 5-HT receptor subtypes in the anxiolytic effects of selective serotonin reuptake inhibitors in the rat ultrasonic vocalization test". (2001). PMID 11877320. ©~ Thomas DR, Melotto S, Massagrande M, Gribble AD, Jeffrey P, Stevens A]J, Deeks NJ, Eddershaw PJ, Fenwick SH,



Riley G, Stean T, Scott CM, Hill MJ, Middlemiss DN, Hagan JJ, Price GW, Forbes IT (2003). 1073-1074: 252-61. 67 (4): 182-194. "Structure of a human synaptic GABAA receptor". "Functional subsensitivity of 5-HT2A and 5-HT2C receptors mediating hyperthermia following acute and chronic treatment with 5-HT2A/2C receptor antagonists". Science.
Current Topics in Medicinal Chemistry. Philadelphia: Lippincott-Raven. (March 2021). PMID 15667934. "GABA Potency at GABA(A) Receptors Found in Synaptic and Extrasynaptic Zones". Journal of Medicinal Chemistry. S2CID 41471226. doi:10.1016/j.molbrainres.2005.04.009. The reversal potential of the GABAA-mediated inhibitory postsynaptic
potential (IPSP) in normal solution is —70 mV, contrasting the GABAB IPSP (-100 mV). ©~ Millan M]J, Peglion JL, Lavielle G, Perrin-Monneyron S (1997). "How GABA generates depolarization". doi:10.1016/j.ejphar.2006.09.049. doi:10.1016/S0091-3057(96)00224-9. "Pharmacological studies of the acute and chronic effects of (+)-3, 4-
methylenedioxymethamphetamine on locomotor activity: role of 5-hydroxytryptamine(1A) and 5-hydroxytryptamine(1B/1D) receptors". 54 (4): 327-41. PMID 8115433. "Anxioselective compounds acting at the GABA(A) receptor benzodiazepine binding site". Positive allosteric modulators: barbiturates, benzodiazepines, certain carbamates (ex.

PMID 9151932. PMC 6740905. PLOS Computational Biology. PMID 18096153. 100 (26): 15370-5. d0i:10.1211/0022357055399. Revised September 2013. "L-Lysine acts like a partial serotonin receptor 4 antagonist and inhibits serotonin-mediated intestinal pathologies and anxiety in rats". "Neurosteroids act on recombinant human GABAA receptors".
PMID 2471436. K.; Knauer, C. doi:10.1016/j.autneu.2008.06.004. "SB-399885 is a potent, selective 5-HT6 receptor antagonist with cognitive enhancing properties in aged rat water maze and novel object recognition models". PMID 17979718. "Chapter 16: GABA and Glycine". ©~ Saxena, P.R.; De Vries, P.; Villalon, C.M. (1998). 76 (1): 28-34. Trends in
Pharmacological Sciences. PMID 9077568. ~ Paton C (2002). ISBN 978-0-12-802660-1. doi:10.1016/j.bbr.2008.02.023. doi:10.1038/sj.bjp.0705290. d0i:10.1016/0014-2999(88)90651-6. 146 (2): 509-14. PMID 17017968. "Selective serotonin reuptake inhibitors modify physiological gastrointestinal motor activities via 5-HT2c receptor and acyl ghrelin".
PMID 2951611. Upon opening, the GABAA receptor is selectively permeable to chloride ions (Cl—) and, to a lesser extent, bicarbonate ions (HCO3—).[1][2] Depending on the membrane potential and the ionic concentration difference, this can result in ionic fluxes across the pore. (2007). This potentiates the inhibitory effect of the available GABA
leading to sedative and anxiolytic effects.[11] Different benzodiazepines have different affinities for GABAA receptors made up of different collection of subunits, and this means that their pharmacological profile varies with subtype selectivity. Bethesda (MD): National Center for Biotechnology Information (US). Pharmacol. 52 (5): 1274-83.
doi:10.1016/S0042-6989(97)00277-0. "Ethanol acts directly on extrasynaptic subtypes of GABAA receptors to increase tonic inhibition". doi:10.1038/nrn1625. Increasing cellular levels of IP3 and DAG. Some such as muscimol and the z-drugs may also be hallucinogenic.[citation needed] Ligands which decrease receptor activation usually have opposite
effects, including anxiogenesis and convulsion.[citation needed] Some of the subtype-selective negative allosteric modulators such as a5IA are being investigated for their nootropic effects, as well as treatments for the unwanted side effects of other GABAergic drugs.[50] Novel drugs A useful property of the many benzodiazepine site allosteric
modulators is that they may display selective binding to particular subsets of receptors comprising specific subunits. PMID 9647870. ~ Toraskar M, Singh PR, Neve S (2010). GABA receptors A review of GABA and the receptors to which it binds. PMC 2410040. 271 (1): 89-96. S2CID 28356741. PMID 17785179. S2CID 14457042. "Anxiolytic-like
actions of BW 723C86 in the rat Vogel conflict test are 5-HT2B receptor mediated". "SB-656104-A, a novel selective 5-HT7 receptor antagonist, modulates REM sleep in rats". doi:10.1016/j.neuroscience.2007.02.032. PMID 17336425. doi:10.1113/jphysiol.2001.013147. "Activation of G protein-coupled receptors entails cysteine modulation of agonist
binding". S.; Chio, C. doi:10.1016/j.neuropharm.2007.01.007. (February 2014). hdl:10616/40922. The minimal requirement to produce a GABA-gated ion channel is the inclusion of an a and a B subunit.[35] The most common GABAA receptor is a pentamer comprising two a's, two B's, and a y (a2p2y).[31] In neurons themselves, the type of GABAA
receptor subunits and their densities can vary between cell bodies and dendrites.[36] GABAA receptors can also be found in other tissues, including leydig cells, placenta, immune cells, liver, bone growth plates and several other endocrine tissues. "Selective blockade of 5-hydroxytryptamine (5-HT)7 receptors enhances 5-HT transmission,
antidepressant-like behavior, and rapid eye movement sleep suppression induced by citalopram in rodents". Australian Centre for Complementary Medicine. S2CID 27376524. ©~ Kennett GA, Ainsworth K, Trail B, Blackburn TP (1997). 526 (1-3): 125-39. 1 (3): 169-175. "Perisynaptic localization of delta subunit-containing GABA(A) receptors and their
activation by GABA spillover in the mouse dentate gyrus". PMID 18523738. Bibcode:2006Natur.444..486H. doi:10.3389/fncel.2012.00001. PMID 2160838. New York: McGraw-Hill Medical. 47 (1): 95-99. PMID 15006903. Annals of Neurology. ISSN 0007-1188. PMC 2670022. "Comparative effects of novel 5-HT1A receptor ligands, 1.Y293284,
LY315712 and LY297996, on plus-maze anxiety in mice". PMID 28053035. "Lanthanum potentiates GABA-activated currents in rat pyramidal neurons of CA1 hippocampal field". 321 (2): 690-8. PMID 12871032. d0i:10.1113/jphysiol.2009.183574. doi:10.1016/j.pharmthera.2007.03.007. ™~ He Y, Benz A, Fu T, Wang M, Covey DF, Zorumski CF,
Mennerick S (February 2002). The Association of the British Pharmaceutical Industry. 321 (3): 11-3. doi:10.1038/nrn1703. PMID 30044221. doi:10.1152/ajpregu.00845.2004. "Effects of the brain-penetrant and selective 5-HT6 receptor antagonist SB-399885 in animal models of anxiety and depression". ©~ Prow MR, Martin KF, Heal D] (1996).
doi:10.1016/S0028-3908(97)00037-3. doi:10.1002/cne.21442. "Multiple facets of GABAergic neurons and synapses: multiple fates of GABA signalling in epilepsies". doi:10.1016/j.neuropharm.2008.07.045. S2CID 22677071. Polish Journal of Pharmacology. PMID 15577451. Open channel blockers: prolong ligand-receptor occupancy, activation kinetics
and Cl ion flux in a subunit configuration-dependent and sensitization-state dependent manner.[39] Non-competitive channel blockers: bind to or near the central pore of the receptor complex and directly block Cl— conductance through the ion channel. 4th edition. 588 (Pt 5): 757-758. Brain Research Bulletin. hdl:2027.42/50330. ~ a b Martin IL and
Dunn SM]J. Pharmacology. PMID 15720791. It does not occur in mammals and shares relatively low similarity to the known 5-HT receptor classes.[7] Families Family Type Mechanism Potential 5-HT1 Gi/Go-protein coupled. European Journal of Pharmacology. 29 (7): 1093-100. ©~ Kennett GA, Bright F, Trail B, Baxter GS, Blackburn TP (1996).

PMID 2575165. XV. Bibcode:1986Sci...232.1004D. 65 (9): 748-759. PMID 12595749. ©~ Francken B], Jurzak M, Vanhauwe JF, Luyten WH, Leysen JE (1998). doi:10.1124/jpet.105.092320. S2CID 2547042. Serotonin receptors influence various biological and neurological processes such as aggression, anxiety, appetite, cognition, learning, memory,
mood, nausea, sleep, and thermoregulation. Tocris Cookson LTD. ~ Feuerstein T], Hiring H, van Velthoven V, Licking CH, Landwehrmeyer GB (1996). Archived from the original (PDF) on 2019-03-03. PMID 9865521. ©~ Santhakumar V, Wallner M, Otis TS (May 2007). ~ a b Lucot JB. © a b Wesolowska A, Nikiforuk A, Stachowicz K, Tatarczynska E
(September 2006). ©~ Brown EN, Lydic R, Schiff ND (December 2010). Oxford: Oxford University Press. ©~ Wesolowska A (February 2008). Effects Ligands which contribute to receptor activation typically have anxiolytic, anticonvulsant, amnesic, sedative, hypnotic, euphoriant, and muscle relaxant properties. doi:10.1126/science.2422758. IUPHAR
Database of Receptors and Ion Channels. doi:10.1016/j.bmc.2008.05.049. Its crystallographic structure in ribbon representation 5-HT receptors, 5-hydroxytryptamine receptors, or serotonin receptors, are a group of G protein-coupled receptor and ligand-gated ion channels found in the central and peripheral nervous systems.[1][2][3] They mediate
both excitatory and inhibitory neurotransmission. ISBN 978-0-12-088397-4. 19 (8): 311-316. S2CID 13641423. S2CID 42788995. pp. 1-34. PMID 15887114. ~ Yarom M, Tang XW, Wu E, Carlson RG, Vander Velde D, Lee X, Wu J (2016-08-01). Its endogenous ligand is y-aminobutyric acid (GABA), the major inhibitory neurotransmitter in the central
nervous system. doi:10.1016/S0028-3908(97)00055-5. "Exploring ligand recognition and ion flow in comparative models of the human GABA type A receptor". PMID 11850512. ©~ Boldyreva AA (October 2005). PMID 17531325.; (b) Hosie AM, Wilkins ME, da Silva HM, Smart TG (November 2006). Six Decades of GABA. ~ ten Hoeve AL (2012).
doi:10.1152/ajpregu.00440.2005. PMID 15964617. Archived from the original on 2008-06-12. Basic Neurochemistry: MolecularCellular, and Medical Aspects. d0i:10.1046/j.1471-4159.2003.02264.x. PMID 15009644. "5-hydroxytryptamine(2A) receptors regulate sympathetic nerves constricting the cutaneous vascular bed in rabbits and rats".
doi:10.1038/330163a0. eLife. Vol. 27. Schwartz RS (ed.). PMC 6220708. 325 (1): 9-12. 25 (50): 11605-11613. Chem. ~ Glennon RA, Dukat M, Westkaemper RB (2000-01-01). "5-HT2A and 5-HT2C serotonin receptors differentially modulate mouse sexual arousal and the hypothalamo-pituitary-testicular response to the presence of a female". The
Journal of Physiology. doi:10.1371/journal.pcbi.1004559. 128 (5): 1317-26. "Neurosteroids: biochemistry and clinical significance". ~ Kennett GA, Dourish CT, Curzon G (1987). doi:10.1016/S0074-7742(04)62001-0. "Manipulation of serotonin signal suppresses early phase of behavioral aging in Cnorhabditis elegans". They are the target of a variety of
pharmaceutical and recreational drugs, including many antidepressants, antipsychotics, anorectics, antiemetics, gastroprokinetic agents, antimigraine agents, hallucinogens, and entactogens.[4] Serotonin receptors are found in almost all animals and are even known to regulate longevity and behavioral aging in the primitive nematode,
Caenorhabditis elegans.[5][6] Classification 5-hydroxytryptamine receptors or 5-HT receptors, or serotonin receptors are found in the central and peripheral nervous systems.[1][2] They can be divided into 7 families of G protein-coupled receptors except for the 5-HT3 receptor, a ligand-gated ion channel, which activates an intracellular second
messenger cascade to produce an excitatory or inhibitory response. 95 (18): 10734-9. pp. 1-43. Neuropharmacology. 361 (2-3): 299-309. PMID 17591544. 6 (3): 215-29. 253 (1-2): 53-60. The GABAA receptor (GABAAR) is an ionotropic receptor and ligand-gated ion channel. PMID 2883013. PMC 3525320. ©~ Enz R, Cutting GR (May 1998). 317 (1):
21-8. "Role of 5-HT(1A) receptors in the lower brainstem on the cardiovascular response to dorsomedial hypothalamus activation". "Activation of 5-HT1A receptors in the medullary raphe reduces cardiovascular changes elicited by acute psychological and inflammatory stresses in rabbits". "Flesinoxan lowers blood pressure and heart rate in cats via 5-
HT1A receptors". 186 (3): 362-372. ISSN 0036-8075. d0i:10.1358/mf.2007.29.4.1075362. 56 (3): 1211-1227. doi:10.1523/[NEUROSCI.23-33-10650.2003. d0i:10.1007/s10529-021-03101-5. (potentially modulating)[48] Anxiety[62][63]1[64] Appetite GI Motility[65] Heteroreceptor for norepinephrine and dopamine Locomotion Mood[63][64] Penile
Erection[66][67] Sexual Behavior[50] Sleep[68] Thermoregulation[52] Vasoconstriction 2C-B (partial agonist)[69] A-372,159 AL-38022A Aripiprazole Ergonovine Lorcaserin PNU-22394 (Full agonist)[54][55][56] Ro60-0175 TFMPP Trazodone[36] (hypnotic[36]) YM-348 Agomelatine[36] (antidepressant[36]) Amitriptyline Asenapine Clomipramine
Clozapine[36] (antipsychotic[36]) Cyproheptadine Dimebolin Eltoprazine Etoperidone Fluoxetine Haloperidol Iloperidone Ketanserin[36] (antihypertensive[36]) Lisuride Methysergide[70] Mianserin Mirtazapine Nefazodone Olanzapine Paroxetine Quetiapine Risperidone Ritanserin SB-242084 Tramadol Trazodone Ziprasidone Antidepressant
(antagonists; e.g. agomelatine, fluoxetine, mirtazapine) Orexigenic (e.g. mirtazapine, clozapine and olanzapine; antagonists) Anorectic (Lorcaserin; agonist) Antipsychotic (Vabicaserin; agonists) 5-HT3 1993 HTR3A HTR3B HTR3C HTR3D HTR3E No Yes Yes No Yes No Addiction Anxiety Emesis GI Motility[71] Learning[72] Memory[72] Nausea 2-
Methyl-5-HT BZP Quipazine RS-56812 Alosetron Several antiemetics[36] Dolasetron Ondansetron[36] Granisetron Tropisetron Clozapine Memantine Metoclopramide Mianserin Mirtazapine Olanzapine Quetiapine Vortioxetine (Ki = 3.7 nM)[37] Antiemetic Antidepressant (e.g. mirtazpine) antipsychotic (e.g. olanzapine, quetiapine) 5-HT4 1995 HTR4
No Yes Yes No Yes No Anxiety[73][74] Appetite[75][76] GI Motility Learning[771[78] Memory[771[781[79] Mood[80]1[81] Respiration[82] 5-MT BIMU-8 Cinitapride Cisapride[36] (gastroprokinetic) Dazopride Metoclopramide Mosapride Prucalopride RS-67333 Renzapride Tegaserod Zacopride L-Lysine[73] Piboserod Gastroprokinetics (e.g. Tegaserod)
5-HT5A 1994 HTR5A No Yes No No No No Autoreceptor Locomotion[83] Sleep[84] 5-CT Ergotamine Valerenic Acid (partial agonist)[84] Asenapine Dimebolin Methiothepin Ritanserin SB-699,551 SB-699,551-A None thus far 5-HT5B 1993 HTR5BP No No No No No No Functions in rodents,pseudogene in humans None thus far 5-HT6 1993 HTR6 No
Yes No No No No Anxiety[85][86] Cognition[87] Learning[88] Memory[88] Mood[86][89] EMD-386,088 EMDT Amitriptyline Aripiprazole Asenapine Clomipramine Clozapine Dimebolin EGIS-12233 Haloperidol Iloperidone MS-245 Olanzapine Ro04-6790 SB-258,585 SB-271,046[90] SB-357,134 SB-399,885 Antidepressant (antagonists and agonists)
Anxiolytic (antagonists and agonist) Nootropic (antagonists) Anorectic (antagonists) 5-HT7 1993 HTR7 Yes Yes Yes No No No Anxiety[91][92] Autoreceptor Memory[93]1[94] Mood[91]1[92] Respiration[30]1[95] Sleep[91]1[95]1[96] Thermoregulation Vasoconstriction 5-CT 8-OH-DPAT Aripiprazole (weak partial agonist)[97] AS-19 E-55888 Amitriptyline
Asenapine Clomipramine Clozapine EGIS-12233 Haloperidol Iloperidone Imipramine Ketanserin Mirtazapine Olanzapine RA-7 Ritanserin Risperidone SB-269,970 Vortioxetine (Ki = 19 nM)[37] Antidepressant (antagonists) Anxiolytics (antagonists) Nootropic (antagonists) Note that there is no 5-HT1C receptor since, after the receptor was cloned and
further characterized, it was found to have more in common with the 5-HT2 family of receptors and was redesignated as the 5-HT2C receptor.[98] Very nonselective agonists of 5-HT receptor subtypes include ergotamine (an antimigraine), which activates 5-HT1A, 5-HT1D, 5-HT1B, D2 and norepinephrine receptors.[36] LSD (a psychedelic) is a 5-
HT1A, 5-HT2A, 5-HT2C, 5-HT5A and 5-HTG6 agonist.[36] Expression patterns The genes coding for serotonin receptors are expressed across the mammalian brain. doi:10.1016/j.pnpbp.2004.11.001. Behav. ™ a b Dietz BM, Mahady GB, Pauli GF, Farnsworth NR (2005). S2CID 13179025. PMID 14676321. 134 (3): 265-74. In Siegel GJ, Agranoff BW,
Albers RW, Fisher SK, Uhler MD (eds.). "Low doses of the 5-HT1A agonist 8-hydroxy-2-(di-n-propylamino)-tetralin (8-OH DPAT) increase ethanol intake". doi:10.1523/JNEUROSCI.1724-05.2005. PMID 15921820. S2CID 207223573. Psychopharmacology. Retrieved 2008-04-11. "Cell engineering method using fluorogenic oligonucleotide signaling
probes and flow cytometry". ©~ Thompson MR, Callaghan PD, Hunt GE, Cornish JL, McGregor IS (2007). 28 (2): 108-115. S2CID 4330077. PMID 9225295. "Cryo-EM structure of the benzodiazepine-sensitive a1pf1y2S tri-heteromeric GABAA receptor in complex with GABA". Kd = 78nM) Yohimbine (unselective partial agonist) Tandospirone (potent and
selective partial agonist) Nonselective 5-CT (potent - Ki = 250+50 pM) 8-OH-DPAT (potent) Aripiprazole (atypical antipsychotic) Asenapine (atypical antipsychotic) Buspirone[36] (partial agonist) Vortioxetine (high-efficacy partial agonist)[37] Ziprasidone (Partial agonist, Ki = 3.4 nM) Methylphenidate (weak agonist) BMY 7378 Cyanopindolol
Iodocyanopindolol Lecozotan Methiothepin Methysergide[38] NAN-190 Nebivolol Nefazodone WAY-100,135 WAY-100,635 Mefway Analgesics (agonists) Antidepressants (post-synaptic receptor agonists and pre-synaptic autoreceptor antagonists serve as antidepressants) Anxiolytics[39] (antagonist) 5-HT1B 1992 - 6g79 HTR1B Yes Yes No No No No
Addiction [40] Aggression[16] Anxiety[41][42][43] Autoreceptor Learning[44] Locomotion[45] Memory[44] Mood[43] Penile Erection[28] Sexual Behavior[31] Vasoconstriction 5-CT CGS-12066A CP-93,129 CP-94,253 Dihydroergotamine Eltoprazine Ergotamine Methysergide RU 24969 TFMPP Triptans[36] (antimigraine[36]) Zolmitriptan Eletriptan
Sumatriptan Vortioxetine (partial agonist, Ki = 33 nM)[37] Alprenolol AR-A000002 Asenapine Cyanopindolol GR-127,935 Iodocyanopindolol Isamoltane Metergoline Methiothepin Oxprenolol Pindolol Propranolol SB-216,641 Yohimbine Migraines (e.g. triptans) 5-HT1D 1991 - 7e32 HTR1D Yes Yes No No No No Anxiety[46][47] Autoreceptor
Locomotion[45] Vasoconstriction 5-CT CP-135,807 Dihydroergotamine Ergotamine Methysergide Triptans[36] (antimigraine[36]) Almotriptan Eletriptan Frovatriptan Naratriptan Rizatriptan Sumatriptan Zolmitriptan Yohimbine BRL-15572 GR-127,935 Ketanserin Metergoline Methiothepin Rauwolscine Ritanserin Vortioxetine (Ki = 54 nM)[37]
Ziprasidone Migraines (e.g. triptans) 5-HT1E 1992 - 7e33 HTR1E Yes Yes No No No No BRL-54443 None known 5-HT1F 1993 - 7exd HTR1F No Yes No No No No Migraine BRL-54443 Lasmiditan LY-334,370 Naratriptan Eletriptan None known 5-HT2A 1988 HTR2A Yes Yes Yes Yes Yes Yes Addiction (potentially modulating) [48] Anxiety[49] Appetite
Cognition Imagination Learning Memory Mood Perception Sexual Behavior[50] Sleep[51] Thermoregulation[52] Vasoconstriction[53] 25I-NBOMe (Full agonist) 5-MeO-DMT BZP Bufotenin DMT DOM Ergonovine Lisuride LSD Mescaline PNU-22394 (Partial agonist)[54][55][56] Psilocin Psilocybin TFMPP (partial agonist or antagonist) Atypical
antipsychotics Aripiprazole Clozapine[36] Olanzapine Quetiapine Risperidone Ziprasidone Asenapine Amitriptyline Clomipramine Cyproheptadine Doxepin Eplivanserin Etoperidone Haloperidol Hydroxyzine Iloperidone Ketanserin[36] (antihypertensive[36]) Methysergide Mianserin Mirtazapine Nefazodone Pimavanserin Pizotifen Ritanserin Trazodone
Yohimbine Atypical antipsychotics (antagonist) Psychedelics (agonists) NaSSAs (antidepressants and anxiolytics; they serve as antagonists at this site) Treating serotonin syndrome (antagonists; e.g. cyproheptadine) Sleeping aid (antagonists; e.g. trazodone) 5-HT2B 1992 HTR2B Yes Yes Yes Yes Yes Yes Anxiety[57][58][59] Appetite[60] Cardiovascular
Function GI Motility[61] Sleep[51] Vasoconstriction 6-APB (full agonist) BW-723C86 Fenfluramine MDMA Norfenfluramine PNU-22394 (Partial agonist)[54][55][56] Ro60-0175 Methylphenidate (weak agonist) Agomelatine Asenapine BZP Ketanserin Methysergide Ritanserin RS-127,445 Tegaserod Yohimbine Migraines (antagonists) 5-HT2C 1988
HTR2C Yes Yes Yes Yes Yes Yes Addiction. PMID 22446838. 416: 303-325. 330 (6144): 163-5. "Dose-dependent effects of the 5-HT1A receptor agonist 8-OH-DPAT on sleep and wakefulness in the rat". ~ Hanson SM, Czajkowski C (March 2008). Bibcode:2020PCCP...2216023V. S2CID 24194421. 26 (4): 760-774. doi:10.1016/j.bcp.2004.07.022. ~ a b
Mazzola-Pomietto P, Aulakh CS, Tolliver T, Murphy DL (1997). "Mapping of the benzodiazepine recognition site on GABA(A) receptors". doi:10.2174/1568007033482841. ~ Stancampiano R, Melis MR, Argiolas A (1994). 103 (39): 14602-14607. S2CID 11866740. 139 (4): 705-14. ~ Compan V; Charnay, Y; Dusticier, N; Daszuta, A; Hen, R; Bockaert, J
(2004). P. Retrieved 26 Mar 2017. PMID 28528665. doi:10.1016/0028-3908(86)90101-2. The Journal of Comparative Neurology. 149 (3): 213-23. Archived from the original (PDF) on 2020-02-28. ~ a b Tatarczynska E, Klodzinska A, Stachowicz K, Chojnacka-Wdjcik E (2004). carisoprodol, meprobamate, lorbamate), thienodiazepines, alcohol (ethanol),
etomidate, glutethimide, kavalactones,[42] meprobamate, quinazolinones (ex. S2CID 37671716. "Activation of 5-HT1A receptors in rostral medullary raphé inhibits cutaneous vasoconstriction elicited by cold exposure in rabbits". "Crystal structure of a human GABAA receptor". doi:10.1016/j.biopsych.2005.05.012. "Effects of a selective 5-HT1B
receptor agonist and antagonists in animal models of anxiety and depression". PMID 15289999. 195 (1): 54-77. "Steroids, neuroactive steroids and neurosteroids in psychopathology". doi:10.1126/science.1084674. PMC 1574890. Eur Neuropsychopharmacol. "Neurosteroid access to the GABAA receptor". 587 (1): 49-60. PMID 15738957.

PMC 5214625. Excitatory 5-HT5 Gi/Go-protein coupled.[8] Decreasing cellular levels of cAMP. S2CID 140205386. Current Medicinal Chemistry. 2004 [cited 2013 Aug 4];10(4):317-36. 232 (4753): 1004-1007. 131 (6): 767-77. ©~ Chen K, Li HZ, Ye N, Zhang J, Wang J] (October 2005). (1994). "Potentiation of fluoxetine-induced penile erections by
combined blockade of 5-HT1A and 5-HT1B receptors". "General anesthesia, sleep, and coma". 16 (14): 6936-6948. 26 (12): 460-462. PMID 16339018. 50 (2): 291-313. doi:10.1176/appi.ajp.160.2.334. S2CID 12910296. d0i:10.1016/S0028-3908(97)00038-5. "Thermoregulatory responses to serotonin (5-HT) receptor stimulation in the rat.

PMID 17544304. ~ Winstanley CA, Theobald DE, Dalley JW, Robbins TW (2005). In 2014, a novel 5-HT receptor was isolated from the small white butterfly, Pieris rapae, and named pr5-HT8. Progress in Neurobiology. S2CID 1424286. PMID 15820416. PMID 9886683. ©~ a b Horiuchi J, McDowall LM, Dampney RA (2008). ©~ Tomkins DM, Higgins GA,
Sellers EM (1994). ~ Fisher JL (January 2009). doi:10.1016/j.pneurobio.2007.01.001. PMC 3368153. Neuron. The New England Journal of Medicine. Right: Five subunits symmetrically arranged about the central chloride anion conduction pore. doi:10.1016/j.ejphar.2005.09.065. PMID 15713268. Subunit expression varies between 'normal' tissue and
malignancies, as GABAA receptors can influence cell proliferation.[37] Distribution of Receptor Types[38] Isoform Synaptic/Extrasynaptic Anatomical location a1B3y2S Both Widespread a2B3y2S Both Widespread a3B3y2S Both Reticular thalamic nucleus a4B3y2S Both Thalamic relay cells a53y2S Both Hippocampal pyramidal cells a6f3y2S Both
Cerebellar granule cells a1p2y2S Both Widespread, most abundant a4p36 Extrasynaptic Thalamic relay cells a6B36 Extrasynaptic Cerebellar granule cells al1B2 Extrasynaptic Widespread a1B3 Extrasynaptic Thalamus, hypothalamus a1B26 Extrasynaptic Hippocampus a4p26 Extrasynaptic Hippocampus, Prefrontal cortex a3B36 Extrasynaptic
Hypothalamus a3B3e Extrasynaptic Hypothalamus Ligands GABAA receptor and where various ligands bind. 1 (2): 56-69. Bibcode:2006PNAS..10314602A. Target for benzodiazepines The ionotropic GABAA receptor protein complex is also the molecular target of the benzodiazepine class of tranquilizer drugs. doi:10.1016/S0091-3057(01)00712-2.
doi:10.1002/ana.410250302. PMID 15802554. PMC 3162622. doi:10.1016/0014-2999(94)90313-1. ©~ "5-Hydroxytryptamine Receptors". 42 (2): 199-209. PMID 12171574. The Journal of Pharmacology and Experimental Therapeutics. PMID 16354918.; (e) Belelli D, Lambert J]J (July 2005). 286 (3): 1115-21. ©~ Farrant M, Nusser Z (March 2005). ©
Fujitsuka N, Asakawa A, Hayashi M, Sameshima M, Amitani H, Kojima S, Fujimiya M, Inui A (2009). Basic neurochemistry: molecular, cellular, and medical aspects (Sixth ed.). 25 (3): 213-220. Further reading Olsen RW, DeLorey TM (1999). doi:10.1016/j.ejphar.2007.11.022. These allosteric sites are the targets of various other drugs, including the
benzodiazepines, nonbenzodiazepines, neuroactive steroids, barbiturates, alcohol (ethanol),[5] inhaled anaesthetics, kavalactones, and picrotoxin, among others.[6] GABAA receptors occur in all organisms that have a nervous system. 28 (13): 3490-3499. ~ Beliveau, Vincent; Ganz, Melanie; Feng, Ling; Ozenne, Brice; Hgjgaard, Liselotte; Fisher,
Patrick M.; Svarer, Claus; Greve, Douglas N.; Knudsen, Gitte M. Left: GABAA monomeric subunit embedded in a lipid bilayer (yellow lines connected to blue spheres). The combination of the five subunits of the receptor (see images above) can be altered in such a way that for example the receptor's response to GABA remains unchanged but the
response to one of the named substances is dramatically different from the normal one. doi:10.1016/0091-3057(94)90116-3. Physical Chemistry Chemical Physics. doi:10.1053/j.gastro.2005.02.005. PMID 12855812. Archives Internationales de Pharmacodynamie et de Thérapie. Diversity and Functions of GABA Receptors: A Tribute to Hanns Méhler
(First ed.). "In the search for selective ligands of 5-HT5, 5-HT6 and 5-HT7 serotonin receptors" (PDF). This was finally elucidated in 2018 by the publication of a high resolution cryo-EM structure of rat «a1f1y2S receptor[20] and human a1B2y2 receptor bound with GABA and the neutral benzodiazepine flumazenil.[21] GABAA receptors are pentameric
transmembrane receptors which consist of five subunits arranged around a central pore. 36 (4-5): 609-20. S2CID 20866665. doi:10.1039/D0CP01128B. PMC 3262152. S2CID 10998014. ISBN 978-0-397-51820-3. PMID 8550630. S2CID 7310462. Retrieved 18 July 2014. "The anti-convulsant stiripentol acts directly on the GABA(A) receptor as a
positive allosteric modulator". "BW 723C86, a 5-HT2B receptor agonist, causes hyperphagia and reduced grooming in rats". 142 (1-2): 71-6. The serotonin receptors are activated by the neurotransmitter serotonin, which acts as their natural ligand. The serotonin receptors modulate the release of many neurotransmitters, including glutamate, GABA,
dopamine, epinephrine / norepinephrine, and acetylcholine, as well as many hormones, including oxytocin, prolactin, vasopressin, cortisol, corticotropin, and substance P, among others. S2CID 20878941. ISBN 978-0-19-537534-3. 27 (5): 869-73. ™~ a b Smriga M, Torii K (2003). Bibcode:1987Natur.330..163K. doi:10.1523/jneurosci.2830-16.2016. In
addition peripheral benzodiazepine receptors exist which are not associated with GABAA receptors. S2CID 46510811. S2CID 25063495. ©~ Murakami H, Murakami S (August 2007). PMC 6726021. 539 (Pt 1): 191-200. To a limited extent the receptors can be found in non-neuronal tissues. doi:10.1016/j.bbr.2007.12.020. ~ Qi YX, Xia RY, Wu YS,
Stanley D, Huang J, Ye GY (2014). ~ Gasbarri A, Cifariello A, Pompili A, Meneses A (December 2008). ~ Hunter, A (2006). PMID 18394726. doi:10.1073/pnas.0701471104. "Assembly and cell surface expression of heteromeric and homomeric gamma-aminobutyric acid type A receptors". Ionotropic receptor and ligand-gated ion channel Structure of
the GABAA receptor (a1p1y2S: PDB: 6DW1). Kandel, Eric R.,, Schwartz, James H. Increasing cellular levels of cAMP. Progress in Neuro-Psychopharmacology & Biological Psychiatry. S2CID 38012716. doi:10.1016/j.pbb.2005.05.005. Bibcode:2007PNAS..10416335]. "Steroid hormone metabolites are barbiturate-like modulators of the GABA receptor".
PMID 16828124. Bibcode:2003PNAS..10015370S. "Endogenous neurosteroids regulate GABAA receptors through two discrete transmembrane sites". doi:10.1074/jbc.271.1.89. PMID 17609739. 55 (5): 679-681. "Sleep and sleep homeostasis in mice lacking the 5-HT2c receptor". S2CID 14579645. PMID 16166206. New York. ~ Wei W, Zhang N, Peng
Z, Houser CR, Mody I (November 2003). Vision Research. PMID 9691220. ~ Ernst M, Bruckner S, Boresch S, Sieghart W (November 2005). PMID 2842163. 25 (7): 529. d0i:10.1016/S0014-2999(96)00693-0. "Postsynaptic fall in intracellular pH induced by GABA-activated bicarbonate conductance". doi:10.1007/s00213-008-1177-9. PMID 2422758.; (k)
Reddy DS, Rogawski MA (2012). PMID 15530567. Am J Psychiatry. doi:10.1016/S0165-6147(98)01228-0. 2011. 2 (8): 833-839. "Serotonin receptors antagonistically modulate Caenorhabditis elegans longevity". "International Union of Pharmacology classification of receptors for 5-hydroxytryptamine (Serotonin)". PMID 12562581. PMID 15146954. ©~ a
b de Boer SF, Koolhaas JM (2005). Alcohol. 68 (8): 1631-8. PMID 2464409. Vol. 79. ©~ Borman RA, Tilford NS, Harmer DW, Day N, Ellis ES, Sheldrick RL, Carey J, Coleman RA, Baxter GS (2002). J Soc Biol. S2CID 20743875. "The role of 5-HT(1A) receptors in learning and memory". As a result, the IUPHAR has recommended that the terms "BZ
receptor”, "GABA/BZ receptor" and "omega receptor” no longer be used and that the term "benzodiazepine receptor" be replaced with "benzodiazepine site".[10] In order for GABAA receptors to be sensitive to the action of benzodiazepines they need to contain an « and a y subunit, between which the benzodiazepine binds. S2CID 23178233. This
allows one to determine which GABAA receptor subunit combinations are prevalent in particular brain areas and provides a clue as to which subunit combinations may be responsible for behavioral effects of drugs acting at GABAA receptors. doi:10.1016/j.alcohol.2007.04.011. doi:10.1016/0896-6273(90)90202-Q. 46 (2): 157-203. PMID 18367615.
PMC 4167603. "Anxiolytic-like actions of the selective 5-HT4 receptor antagonists SB 204070A and SB 207266A in rats". ©~ Hirst WD, Stean TO, Rogers DC, Sunter D, Pugh P, Moss SF, Bromidge SM, Riley G, Smith DR, Bartlett S, Heidbreder CA, Atkins AR, Lacroix LP, Dawson LA, Foley AG, Regan CM, Upton N (December 2006). PMID 16310183.
Pharmacological Reviews. Behav Pharmacol. OCLC 540015689.{{cite book}}: CS1 maint: others (link) ™ Kaila K, Voipio J (18 November 1987). "Kava (Piper methysticum) back in circulation". Genes coding for different receptors types follow different developmental curves. L.; Haber, C. PMID 11750861. ©~ Atack JR (August 2003). International Union
of Basic and Clinical Pharmacology. Psychiatric Bulletin. PMID 17316955. 2 (4): 213-232. PMID 12812993. PMID 16455061. PMID 17785173. and Lundbeck, 2013. ©~ Zhu S, Noviello CM, Teng J, Walsh RM, Kim ]JJ, Hibbs RE (July 2018). "Feeding disorders in 5-HT4 receptor knockout mice". ~ Malenka RC, Nestler EJ, Hyman SE (2009). Hippocampus.
36 (2): 233-9. "Neuroprotective agent riluzole potentiates postsynaptic GABA(A) receptor function". The binding site for benzodiazepines is distinct from the binding site for barbiturates and GABA on the GABAA receptor, and also produces different effects on binding,[13] with the benzodiazepines increasing the frequency of the chloride channel
opening, while barbiturates increase the duration of chloride channel opening when GABA is bound.[14] Since these are separate modulatory effects, they can both take place at the same time, and so the combination of benzodiazepines with barbiturates is strongly synergistic, and can be dangerous if dosage is not strictly controlled.[citation needed]
Also note that some GABAA agonists such as muscimol and gaboxadol do bind to the same site on the GABAA receptor complex as GABA itself, and consequently produce effects which are similar but not identical to those of positive allosteric modulators like benzodiazepines.[citation needed] Structure and function Schematic diagram of a GABAA
receptor protein ((a1)2(B2)2(y2)) which illustrates the five combined subunits that form the protein, the chloride (Cl—) ion channel pore, the two GABA active binding sites at the al and B2 interfaces, and the benzodiazepine (BZD) allosteric binding site[15] Structural understanding of the GABAA receptor was initially based on homology models,
obtained using crystal structures of homologous proteins like Acetylcholine binding protein (AChBP) and nicotinic acetylcholine (nACh) receptors as templates.[16][17][18] The much sought structure of a GABAA receptor was finally resolved, with the disclosure of the crystal structure of human B3 homopentameric GABAA receptor.[19] Whilst this was
a major development, the majority of GABAA receptors are heteromeric and the structure did not provide any details of the benzodiazepine binding site. d0i:10.1016/s0028-3908(01)00175-7. doi:10.1051/jbio/2004198010037. 69 (3): 173-198. Types Orthosteric agonists and antagonists: bind to the main receptor site (the site where GABA normally
binds, also referred to as the "active" or "orthosteric" site). 57 (2): 253-7. 36 (4-5): 689-96. Pharmacology & Therapeutics. However, the GABA escaping from the synaptic cleft can activate receptors on presynaptic terminals or at neighbouring synapses on the same or adjacent neurons (a phenomenon termed ‘spillover’) in addition to the constant,
low GABA concentrations in the extracellular space results in persistent activation of the GABAA receptors known as tonic inhibition.[23] The ligand GABA is the endogenous compound that causes this receptor to open; once bound to GABA, the protein receptor changes conformation within the membrane, opening the pore in order to allow chloride
anions (Cl—) and, to a lesser extent, bicarbonate ions (HCO3—) to pass down their electrochemical gradient. ~ Phulera S, Zhu H, Yu J, Claxton DP, Yoder N, Yoshioka C, Gouaux E (July 2018). "Profound, non-opioid analgesia produced by the high-efficacy 5-HT(1A) agonist F 13640 in the formalin model of tonic nociceptive pain". ©~ Duxon MS, Kennett
GA, Lightowler S, Blackburn TP, Fone KC (1997). "Structural mechanisms underlying benzodiazepine modulation of the GABA(A) receptor". PMID 8013549. ©~ Schreiber R, Melon C, De Vry J (1998). doi:10.1038/nature05324. S2CID 39928418. ©~ Dawson GR, Maubach KA, Collinson N, Cobain M, Everitt B], MacLeod AM, Choudhury HI, McDonald LM,
Pillai G, Rycroft W, Smith AJ, Sternfeld F, Tattersall FD, Wafford KA, Reynolds DS, Seabrook GR, Atack JR (March 2006). "Neurosteroid modulation of synaptic and extrasynaptic GABA(A) receptors". PMC 4670163. ©~ a b Eriksson TM, Madjid N, Elvander-Tottie E, Stiedl O, Svenningsson P, Ogren SO (2008). 582 (1-3): 88-93. Auton Neurosci. Neurosci.
National Center for Biotechnology Information (US). PMID 8982715. For instance, under physiological conditions Cl— will flow inside the cell if the membrane potential is higher than the equilibrium potential (also known as the reversal potential) for chloride ions if the receptor is activated.[3] This causes an inhibitory effect on neurotransmission by
diminishing the chance of a successful action potential occurring at the postsynaptic cell. doi:10.1016/S0014-2999(97)89962-1. "The selective 5-HT(6) receptor antagonist SB-399885 enhances anti-immobility action of antidepressants in rats". There are indication that the latter may be triggered by, among other factors, social stress or occupational
burnout.[53][54][55][56] See also 4-lodopropofol GABA receptor GABAB receptor GABAA-p receptor Gephyrin Glycine receptor GABAA receptor positive allosteric modulators GABAA receptor negative allosteric modulators References ™~ The Oxford handbook of stress, health, and coping. 261 (1-2): 149-55. S2CID 25882138. 52 (11): 2958-2969.
Regulatory, Integrative and Comparative Physiology. 36 (4-5): 601-8. Aripiprazole: A Novel Atypical Antipsychotic Drug With a Uniquely Robust Pharmacology. doi:10.1016/j.euroneuro.2004.12.002. Page 187 ~ Michel K, Zeller F, Langer R, Nekarda H, Kruger D, Dover T], Brady CA, Barnes NM, Schemann M (May 2005). "GABA a Receptors and the
Diversity in their Structure and Pharmacology". Frontiers in Cellular Neuroscience. ©~ Bardin L, Tarayre JP, Malfetes N, Koek W, Colpaert FC (2003). In Siegel GJ, Agranoff BW, Fisher SK, Albers RW, Uhler MD (eds.). (James Harris), 1932-2006,, Jessell, Thomas M.,, Siegelbaum, Steven,, Hudspeth, A. © Ebenezer IS, Arkle M], Tite RM (1998).

PMID 16018977. ~ "Target Schizophrenia - Possible future developments". ~ Frank MG, Stryker MP, Tecott LH (2002). "Affinity of 3-acyl substituted 4-quinolones at the benzodiazepine site of GABA(A) receptors". PMC 2665930. doi:10.1016/S0893-133X(02)00353-6. 15 (3): 279-82. "Effect of 5-HT(7) antagonist SB-269970 in the modulation of
working and reference memory in the rat". Archived from the original (PDF) on 2013-10-16. "Effects of 5-HT4 receptor agonists and antagonists in learning". Depolarizing plasma membrane. ~ a b Bonaventure P, Kelly L, Aluisio L, Shelton J, Lord B, Galici R, Miller K, Atack ], Lovenberg TW, Dugovic C (2007). PMID 14965244. PMID 10027505. ©
Sigel E (August 2002). S2CID 21800364. Neurochem. S2CID 15617471. "Serotonin excites neurons in the human submucous plexus via 5-HT3 receptors". ™ a b Popa D, Léna C, Fabre V, Prenat C, Gingrich J, Escourrou P, Hamon M, Adrien J (2005). PMC 1189216. Journal of Neurochemistry. PMC 1600006. ~ Cao BJ, Rodgers R] (October 1998).
doi:10.1016/S1043-2760(01)00503-3. PMID 9225285. ©~ Davies MA, Sheffler D], Roth BL. Nature. S2CID 15678338. "Benzodiazepines and disinhibition: a review" (PDF). Excitatory Subtypes The 7 general serotonin receptor classes include a total of 14 known serotonin receptors.[9] The specific types have been characterized as follows:[10][11][12]
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