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 is the study of drugs that affect the nervous system. These drugs include 
anesthetics (eliminate sensation), anticonvulsants (used to treat epilepsy), analgesics (relieve pain), 
and a variety of drugs that affect the . Of particular interest, however, to 
the student of psychology is the subfield of psychopharmacology. studies the 
effects of psychotropic drugs, those that affect particular moods and behaviors, sedatives 
(calming), analeptics (stimulants), and hypnotics (sleep-inducing).

Neuropharmacology

autonomic nervous system
Psychopharmacology

Psychotropic drugs exert their effects by altering a synaptic event. These alterations ultimately 
change the activity of a neurotransmitter. Some psychotropic drugs facilitate the effects of a
neurotransmitter, and are called . While other psychotropic drugs inhibit the effects of 
particular neurotransmitters, and are called . Tutorial 13 focuses on the variety of 
mechanisms altered by drugs, and provides examples for each. Figure 13 illustrates the synaptic 
mechanisms affected by drug use.

agonistic
antagonistic

Knowledge of the synaptic event altered by a drug does not lead to an automatic understanding of 
the drug's effects on mood or behavior. Even knowledge of the particular neurons whose activity is 
affected by a particular drug does not lead to such clarification. In a network as complex as the 
nervous system there are likely hundreds of intermediary reactions between the drug's effects and 
the ultimate behavior. Knowledge of local drug effects nonetheless has enriched our understanding 
of both normal and abnormal neurochemistry and neurophysiology.

Advanced

There is often more than one receptor responsive to a given neurotransmitter. These vary based on 
the shape of the site that binds the neurotransmitter, the portion of the receptor that changes in 
response to neurotransmitter binding, the function and location within the nervous system, and the 
substances that may act as agonists or antagonists with the receptor. For example, three different
dopamine receptor types have been studied extensively (there are more, however). The two major 
types of dopamine postsynaptic receptors are called D  and D  receptors (Baldessarini & Tarazi, 

1996; Picetti, Saiardi, Abdel Samad, Bozzi, Baik & Borrelli, 1997). Both are located in the striatum, 
a region of the brain important in motor control (Sedvall, Pauli, Farde, Karlsson, Nyberg & 
Nordstrom, 1995). Although general effects of inducing hyperactivity, stereotyped movements, 
psychosis, and vomiting are similar for both D  and D  receptors, only one (D ) uses adenylate 

cyclase to mediate the receptor response (Undie, Berki & Beardsley, 2000) and the agents that
serve as antagonists for each differ. In addition, D receptors are inhibitory, whereas D  receptors 

are excitatory. D  receptors are presynaptic autoreceptors that inhibit the dopamine neuron. Much 

research effort sponsored by the pharmaceutical companies involves the identification and
localization of new neurotransmitter receptor variants, and the discovery of compounds that may 
serve as selective agonists or antagonists of each. With this added detail, it is hoped that drugs may 
be developed to inhibit or excite regions of the brain more selectively, yielding improved treatment.
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Suggestions for further study

SUGGESTED READINGS:

Beardsley, T.M. (1990, October). Cannabis comprehended. The "assassin of youth" points to a new
pharmacology. (4), 38.Scientific American, 263

Beardsley, T. (1996, August). Paying attention. The controversy over ADHD and the drug Ritalin is 
obscuring a real look at the disorder and its underpinnings. (2), 12, 14.Scientific American, 275

Bugg, C.E., Carson, W.M. & Montgomery, J.A. (1991, November). Brain, food. Drugs based on 
neuropeptides may soon treat eating disorders. (5), 124, 126.Scientific American, 265

Cox, P.A. & Balick, M.J. (1992, June). The estrogen factor. (6), 26.Scientific American, 266

Dunant, Y & Israel, M. (1985, April). The release of acetylcholine. (4), 
58-66.

Scientific American, 252

Eisenberg, L. (1969, December). Marihuana. (6), 17-25.Scientific American, 221

Erickson, D. (1990, June). Overview: schizophrenia. This devastating illness remains profoundly
mysterious. (6), 37, 40.Scientific American, 262

Erickson, D. (1991, March). Rx for addiction. (3), 94-103.Scientific American, 264

Erickson, D. (1991, April). Love and terror. Is a chemical messenger key to treating 
Alzheimer's? (4), 148, 150.Scientific American, 264

Erickson, D. (1992, November). Intercepted messages. New biotechnology drugs target intracellular
communication. (5), 122-123.Scientific American, 267

Grinspoon, L. (1994, September). Can I buy you a drink? (3), 26.Scientific American, 271

Holloway, M. (1990, June). Sick of work. Air Force researcher has new idea about 
nausea. (6), 84, 86.Scientific American, 262

Holloway, M. (1991, May). Open channels. Hormone derivatives may combat PMS and 
epilepsy. (5), 124.Scientific American, 264

Horgan, J. (1990, February). The tragedy of needless pain. (2), 27-33.Scientific American, 262

Kessler D.A. & Feiden, K.L. (1994, September). Food fights. Is it a drug or a carrot stick? 
(3), 99-101.

Scientific 
American, 271

Leutwyler, K. (1995, March). Faster evaluation of vital drugs. (3), 48-54.Scientific American, 272

Leutwyler, K. (1995, April). I get no kick from CH3CH2OH. (4), 24,26.Scientific American, 272

Melzack, R. (1981, April). Lithium and mania. (4), 164-166, 171-172.Scientific American, 244
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Nemecek, S. (1994, June). The ethnobotanical approach to drug discovery.
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270

Nemecek, S. (1998, April). Not what the doctor ordered. (4), 31-32.Scientific American, 278

Rapoport, J.L. (1978, November). The reward system of the brain. (5), 
154-164.

Scientific American, 239

Rennie, J. (1989, March). The biology of obsessions and compulsions. (3), 
82-89.

Scientific American, 260

Routtenberg, A. (1997, March). Memories are made of pharmaceutical aids to remembering and 
forgetting. (3), 32-33.Scientific American, 276

Stix, G. (1993, December). Drugs by design. (6), 92-98.Scientific American, 269

Stix, G. (1998, April). Personal pills. Genetic differences may dictate how drugs are 
prescribed. (4), 17-18.Scientific American, 279

Stent, G.S. (1972, September). Cellular communication. (3), 43-51.Scientific American, 227

Tosteson, D.C. (1973, September). Psychiatric intervention. (3), 116-124.Scientific American, 229

Wurtman, R.J. (1982, April). Nutrients that modify brain function. (4), 
50-59.

Scientific American, 246

Yam, P. (1993, May). The neurobiology of fear. (5), 94-101.Scientific American, 268

RELATED LINKS:

(Psychopharmacology and Drug References)
Compendium of drugs by Mental Health Net.

http://mentalhelp.net/guide/pro22.htm#nort

(Atlantic Psychopharmacology Quarterly)
Journal web site

http://is.dal.ca/~pru/psych3.htm

(Psychopharmacology Links)
American Psychological Association - Division of Psychopharmacology and Substance Abuse)

http://www.apa.org/divisions/div28/index.html

(The Pleasure System - Drugs and Society)
Silvia Helena Cardoso, PhD and Renato M. E. Sabbatini, PhD, (Brain and Mind - Electronic 
Magazine), Cardoso, State University of Campinas, Brazil

http://www.epub.org.br/cm/n08/editorial08-recompensa_i.htm

(The Use of Cocaine Causes Brain Lesions)
Silvia Helena Cardoso, PhD and Renato M. E. Sabbatini, PhD, (Brain and Mind - Electronic 
Magazine), Cardoso, State University of Campinas, Brazil

http://www.epub.org.br/cm/n08/doencas/drugs/cocaine_i.htm

(Drug Abuse)
http://www.epub.org.br/cm/n08/doencas/drugs/abuse_i.htm
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Brain and Mind - Electronic Magazine, Cardoso, State University of Campinas, Brazil

(Drug Abuse - Alcohol)
Silvia Helena Cardoso, PhD and Renato M. E. Sabbatini, PhD, (Brain and Mind - Electronic 
Magazine), Cardoso, State University of Campinas, Brazil

http://www.epub.org.br/cm/n08/doencas/drugs/abuse07_i.htm

(Antianxiety Medications Affect Women Differently)
Clinical Psychiatry News, D. Brunk

http://psychiatry.medscape.com/IMNG/ClinPsychNews/1999/v27.n07/cpn2707.20.01.html

(Neurotransmission)
Michael W. King, Ph.D, Medical Biochemistry, Terre Haute Center for Medical Education, Indiana 
State University

http://web.indstate.edu/thcme/mwking/nerves.html#receptors

(The Neurotransmitter Collection)
M.W. Davidson, Florida State University, Photos of neurotransmitter in crystallized form

http://micro.magnet.fsu.edu/micro/gallery/neurotrans/neurotrans.html

(The Cerebral Institute of Discovery)
Neurotransmitter resource links

http://www.cerebral.org/neurotrans.html

(Drugs, Brains and Behavior)
C. Robin Timmons & Leonard W. Hamilton, an on-line textbook

http://www-rci.rutgers.edu/~lwh/drugs/chap03.htm

(NMDA Receptors)
from Society for Neuroscience - , 1994.
NMDA receptor blockers and the prevention of neuronal damage due to stroke, epilepsy, 
Huntington's Disease, and AIDS.

http://www.sfn.org/briefings/nmda.html

Brain Briefings
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