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Abstract

The Tagging/Retagging model of short term memory was introduced earlier (1) to explain the linear 
relationship that exists between response time and correct response probability for word recall and 
recognition: At the initial stimulus presentation words tag the corresponding long term memory 
locations. The tagging process is linear in time and takes about one second to reach a tagging 
level of 100%. After stimulus presentation the tagging level decays logarithmically with time to 50% 
after 14 seconds and to 20% after 220 seconds. If a probe word is reintroduced the tagging level 
has to go back to 100% for the word to be properly identified, which leads to a delay in response 
time. This delay is proportional to the tagging loss which is in turn directly related to the decrease 
in probability of correct word recall and recognition. Evidence suggests that the tagging level is the 
level of depletion of the Readily Releasable Pool (RRP) of neurotransmitter vesicles at presynaptic 
terminals. The evidence includes the initial linear relationship between tagging level and time as 
well as the subsequent logarithmic decay of the tagging level. The activation of a short term 
memory may thus be the depletion of RRP (exocytosis) and short term memory decay may be the 
ensuing recycling of the neurotransmitter vesicles (endocytosis). 

References in Article

Select the SEEK icon to attempt to find the referenced article. If it does not appear to be in 
cogprints you will be forwarded to the paracite service. Poorly formated references will probably 
not work.

PDF - Submitted Version 
151Kb

Item Type: Preprint

Keywords: short term memory, exocytosis, endocytosis

Subjects: Neuroscience > Neuropsychology

ID Code: 6317

Deposited By: Tarnow, Dr. Eugen

Deposited On: 12 Jan 2009 17:17

Last Modified: 11 Mar 2011 08:57



1. Response probability and response time: a straight line, the Tagging/Retagging interpretation of 
short term memory, an operational definition of meaningfulness and short term memory time 
decay and search time. Tarnow, Eugen. 4: 347-353, s.l. : Cognitive Neurodynamics, 2008, Vol. 2. 

2. Cowan, N. Attention and memory: An Integrated Framework. Oxford : Oxford University Press, 
1997. 

3. On short and long auditory stores. Cowan, N. 1984, Psychol Bull, pp. 6:341-70.  

4. The Precise Time Course of Retention. Rubin DC, Hinton S, Wenzel A. s.l. : Journal of 
Experimental Psychology: Learning, Memory and Cognition, 1999, Vols. 25:1161-1176.  

5. Interference: The relationship between response latency and response accuracy. Anderson, 
JR. s.l. : Journal of Experimental Psychology: Human Learning and Memory, 1981, Vols. 7: 326-
343. 

6. The Molecular Biology of Memory Storage: A Dialogue Between Genes and Synapses. Kandel, 
Eric R. 2001, Science, pp. 1030-1038.  

7. Purves D, Augustine GJ, Fitzpatrick D, Hall WC, LaMantia A-S, McNamara JO, Williams SM. 
Neuroscience Third Edition. Sutherland, Massachusetts : Sinauer Associates, Inc., 2004. 

8. Probing Vesicle Dynamics in Single Hippocampal Synapses. Shtrahman M, Yeung C, Nauen 
DW, Bi G-q, Wu X-l. s.l. : Biophysical Journal, 2005, Vols. 89: 3615-3627.  

9. The Synaptic Vesicle Cycle. TC, Sudhof. s.l. : Annual Reviews Neuroscience, 2004, Vols. 
27:509-547.  

10. Endocytosis at the synaptic terminal. L, Royle SJ Lagnado. s.l. : Journal of physiology, 2003, 
Vols. 553: 345-355.  

11. Calcium regulation of neurotransmitter release: reliably unreliable? Goda Y, Sudhof TC. s.l. : 
Current Opinion in Cell Biology, 1997, Vols. 9(4):513-8.  

12. Release probability is regulated by the size of the readily releasable vesicle pool at excitatory 
synapses in hippocampus. LE, Dobrunz. s.l. : Int. J. Devl Neuroscience, 2002, Vols. 20: 225-236. 

13. Endocytosis: A review of mechanisms and plasma membrane dynamics. Besterman, J M and 
Low, R B. s.l. : Biochem J, 1983, Vols. 210: 1-13.  

14. Cytosolic Ca2+ Acts by Two Separate Pathways to Modulate the Supply of Release-
Competent Vesicles in Chromaffin Cells. Smith C, Moser T, Xu T, Neher E. 1998, Neuron, pp. 20: 
1243–1253.  

15. Synaptic vesicle dynamics in the mossy fiber-CA3 presynaptic terminals of mouse 
hippocampus. Suyama S, Hikima T, Sakagami H, Ishizuka T, Yawo H. 2007, Neuroscience 
Research, pp. 59: 481–490.  

16. Competition between phasic and asynchronous release for recovered synaptic vesicles at 



developing hippocampal autaptic synapses. Otsu Y, Shahrezaei V, Li B, Raymond LA, Delaney 
KR, Murphy TH. s.l. : The Journal of Neuroscience, 2004, Vols. 24: 420-433. 

17. Kinetics of exocytosis and endocytosis at the cochlear inner hair cell afferent synapse of the 
mouse. Moser T, Beutner D. s.l. : PNAS, 2000, Vols. 97: 883-888. 

18. The Decrease in the Presynaptic Calcium Current Is a Major Cause of Short-Term 
Depression at a Calyx-Type Synapse. Xu J, Wu L-G. s.l. : Neuron, 2005, Vols. 46: 633-645. 

19. Synaptic Vesicle Depletion Correlates with Attenuated Synaptic Responses to Prolonged 
Repetitive Stimulation in Mice Lacking α –Synuclein. Cabin DE, Shimazu K, Murphy D, Cole NB, 
Gottschalk W, McIlwain KL, Orrison B, Chen A, Ellis CE, Paylor R, Lu B, Nussbaum RL. s.l. : The 
Journal of Neuroscience, 2002, Vols. 22: 8797-8807. 

20. Augmentation Controls the Fast Rebound From Depression at Excitatory Hippocampal 
Synapses. Garcia-Perez E, Wesseling JF. s.l. : J Neurophysiol, 2008, Vols. 99:1770-1786. 

21. Fast Kinetics of Exocytosis Revealed by Simultaneous Measurements of Presynaptic 
Capacitance and Postsynaptic Currents at a Central Synapse. Sun J-Y, Wu L-G. s.l. : Neuron, 
2001, Vols. 30: 171–182.  

22. Single and multiple vesicle fusion induce different rates ofendocytosis at a central synapse. 
Sun J-Y, Wu X-S, Wu L-G. s.l. : Nature, 2002, Vols. 417: 555-559. 

23. Properties of Synchronous and Asynchronous Release During Pulse Train Depression in 
Cultured Hippocampal Neurons. Hagler DJ, Goda Y. s.l. : Journal of Neurophysiology, 2001, Vols. 
85: 2324-34. 

24. Synaptobrevin is essential for fast synaptic-vesicle endocytosis. Deak F, Schoch S, Liu X, 
Sudhof TC, Kavalali ET. s.l. : Nat. Cell Biol., 2004, Vols. 6:1102–1108.  

25. Release probability is regulated by the size of the readily releasable vesicle pool at excitatory 
synapses in hippocampus. LE, Dobrunz. s.l. : Int. J. Devl Neuroscience, 2002, Vols. 20: 225-236. 

26. The Synaptic Vesicle Cycle. TC, Sudhof. s.l. : Annu. Rev. Neurosci, 2004, Vols. 27:509–47. 

Metadata

● ASCII Citation
● BibTeX
● DIDL
● Dublin Core
● EP3 XML
● EPrints Application Profile (experimental)
● EndNote
● Eprints Application Profile
● HTML Citation
● ID Plus Text Citation
● JSON



Cogprints is powered by EPrints 3 which is developed by the School of Electronics and Computer Science at the University of 
Southampton. More information and software credits.

● METS
● MODS
● OAI-ORE Resource Map (Atom Format)
● OAI-ORE Resource Map (RDF Format)
● OpenURL ContextObject
● OpenURL ContextObject in Span
● RDF+N-Triples
● RDF+N3
● RDF+XML
● Refer
● Reference Manager
● Search Data Dump
● Simple Metadata
● YAML

Repository Staff Only: item control page


