
Investigating the human locus coeruleus-norepinephrine system in vivo :
discussions on the anatomy, involvement in cognition and clinical
applications
Tona, K.

Citation
Tona, K. (2020, September 10). Investigating the human locus coeruleus-norepinephrine
system in vivo : discussions on the anatomy, involvement in cognition and clinical applications.
Retrieved from https://hdl.handle.net/1887/136524
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/136524
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/136524


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/136524 holds various files of this Leiden University 
dissertation. 
 
Author: Tona, K. 
Title: Investigating the human locus coeruleus-norepinephrine system in vivo : 
discussions on the anatomy, involvement in cognition and clinical applications 
Issue Date: 2020-09-10 
 
 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/136524
https://openaccess.leidenuniv.nl/handle/1887/1�


154 
 

References 

Afshar, F., Watkins, E. S., & Yap, J. C. (1978). Stereotaxic Atlas of the Human Brainstem and 
Cerebellar Nuclei: A Variability Study: Raven Press. 

Arnsten, A. F., Steere, J. C., & Hunt, R. D. (1996). The contribution of alpha 2-noradrenergic 
mechanisms of prefrontal cortical cognitive function. Potential significance for attention-
deficit hyperactivity disorder. Archives of General Psychiatry, 53(5), 448-455 
doi:http://dx.doi.org/410.1001/archpsyc.1996.01830050084013.  

Astafiev, S. V., Snyder, A. Z., Shulman, G. L., & Corbetta, M. (2010). Comment on "Modafinil 
shifts human locus coeruleus to low-tonic, high-phasic activity during functional MRI" 
and "Homeostatic sleep pressure and responses to sustained attention in the 
suprachiasmatic area". Science, 328(5976), 309; author reply 309. 
doi:10.1126/science.1177200 

Aston-Jones, G., & Cohen, J. D. (2005). An integrative theory of locus coeruleus-norepinephrine 
function: adaptive gain and optimal performance. Annual Review Neuroscience, 28, 403-
450. doi:10.1146/annurev.neuro.28.061604.135709 

Aston-Jones, G., Foote, S., & Bloom, F. (1984). Anatomy and physiology of locus coeruleus 
neurons: Functional implications. In M. Ziegler & C. Lake (Eds.), In: Norepinephrine (pp. 
pp 92–116): Baltimore: Williams & Wilkins. 

Aston-Jones, G., Rajkowski, J., & Cohen, J. (1999). Role of locus coeruleus in attention and 
behavioral flexibility. Biol Psychiatry, 46(9), 1309-1320.  

Aston-Jones, G., Rajkowski, J., & Cohen, J. (2000). Locus coeruleus and regulation of behavioral 
flexibility and attention. Prog Brain Res, 126, 165-182. doi:10.1016/s0079-
6123(00)26013-5 

Aston-Jones, G., Rajkowski, J., Kubiak, P., & Alexinsky, T. (1994). Locus coeruleus neurons in 
monkey are selectively activated by attended cues in a vigilance task. The Journal of 
Neuroscience, 14(7), 4467-4480.  

Baas, D., Aleman, A., & Kahn, R. S. (2004). Lateralization of amygdala activation: a systematic 
review of functional neuroimaging studies. Brain Res Brain Res Rev, 45(2), 96-103. 
doi:10.1016/j.brainresrev.2004.02.004 

Badran, B. W., Brown, J. C., Dowdle, L. T., Mithoefer, O. J., LaBate, N. T., Coatsworth, J., . . . 
George, M. S. (2018). Tragus or cymba conchae? Investigating the anatomical foundation 
of transcutaneous auricular vagus nerve stimulation (taVNS). Brain Stimul, 11(4), 947-
948. doi:10.1016/j.brs.2018.06.003 

Badran, B. W., Dowdle, L. T., Mithoefer, O. J., LaBate, N. T., Coatsworth, J., Brown, J. C., . . . 
George, M. S. (2018). Neurophysiologic effects of transcutaneous auricular vagus nerve 
stimulation (taVNS) via electrical stimulation of the tragus: A concurrent taVNS/fMRI 
study and review. Brain Stimul, 11(3), 492-500. doi:10.1016/j.brs.2017.12.009 

Bari, A., & Aston-Jones, G. (2013). Atomoxetine modulates spontaneous and sensory-evoked 
discharge of locus coeruleus noradrenergic neurons. Neuropharmacology, 64, 53-64. 
doi:10.1016/j.neuropharm.2012.07.020 

Bartzokis, G., Mintz, J., Marx, P., Osborn, D., Gutkind, D., Chiang, F., . . . Marder, S. R. (1993). 
Reliability of in vivo volume measures of hippocampus and other brain structures using 
MRI. Magn Reson Imaging, 11(7), 993-1006.  

Beatty, J., & Lucero-Wagoner, B. (2000). The pupillary system. In J. T. Cacioppo, Tassinary, L.G., & 
Bertntson, G.G (Ed.), Handbook of psychophysiology (2nd ed., pp. 142-182). New York: 
Cambridge University Press. 

Beltzer, E. K., Fortunato, C. K., Guaderrama, M. M., Peckins, M. K., Garramone, B. M., & Granger, 
D. A. (2010). Salivary flow and alpha-amylase: collection technique, duration, and oral 
fluid type. Physiol Behav, 101(2), 289-296. doi:10.1016/j.physbeh.2010.05.016 



155 
 

Bernstein, I. H., Chu, P. K., Briggs, P., & Schurman, D. L. (1973). Stimulus intensity and foreperiod 
effects in intersensory facilitation. Quarterly Journal of Experimental Psychology, 25(2), 
171-181. doi:10.1080/14640747308400336 

Bernstein, I. H., Clark, M. H., & Edelstein, B. A. (1969). Effects of an auditory signal on visual 
reaction time. Journal of Experimental Psychology, 80(3), 567-569.doi: 
http://dx.doi.org/510.1037/h0027444.  

Bernstein, I. H., Rose, R., & Ashe, V. (1970). Preparatory state effects in intersensory facilitation. 
Psychonomic Science, 19(2), 113-114. doi:10.3758/BF03337448 

Berridge, C. W., & Waterhouse, B. D. (2003). The locus coeruleus–noradrenergic system: 
modulation of behavioral state and state-dependent cognitive processes. Brain Research 
Reviews, 42(1), 33-84. doi:http://dx.doi.org/10.1016/S0165-0173(03)00143-7 

Bertelson, P., & Tisseyre, F. (1969). The time-course of preparation: Confirmatory results with 
visual and auditory warning signals. Acta Psychologica, 30, 145-154. 
doi:http://dx.doi.org/10.1016/0001-6918(69)90047-X 

Berthoud, H. R., & Neuhuber, W. L. (2000). Functional and chemical anatomy of the afferent 
vagal system. Auton Neurosci, 85(1-3), 1-17. doi:10.1016/s1566-0702(00)00215-0 

Beste, C., Steenbergen, L., Sellaro, R., Grigoriadou, S., Zhang, R., Chmielewski, W., . . . Colzato, L. 
(2016). Effects of Concomitant Stimulation of the GABAergic and Norepinephrine System 
on Inhibitory Control - A Study Using Transcutaneous Vagus Nerve Stimulation. Brain 
Stimul, 9(6), 811-818. doi:10.1016/j.brs.2016.07.004 

Betts, M. J., Cardenas-Blanco, A., Kanowski, M., Jessen, F., & Düzel, E. (2017). In vivo MRI 
assessment of the human locus coeruleus along its rostrocaudal extent in young and 
older adults. NeuroImage, 163(Supplement C), 150-159. 
doi:https://doi.org/10.1016/j.neuroimage.2017.09.042 

Bianca, R., & Komisaruk, B. R. (2007). Pupil dilatation in response to vagal afferent electrical 
stimulation is mediated by inhibition of parasympathetic outflow in the rat. Brain Res, 
1177, 29-36. doi:10.1016/j.brainres.2007.06.104 

Blazejewska, A. I., Schwarz, S. T., Pitiot, A., Stephenson, M. C., Lowe, J., Bajaj, N., . . . Gowland, P. 
A. (2013). Visualization of nigrosome 1 and its loss in PD: pathoanatomical correlation 
and in vivo 7 T MRI. Neurology, 81(6), 534-540. doi:10.1212/WNL.0b013e31829e6fd2 

Bolding, M. S., Reid, M. A., Avsar, K. B., Roberts, R. C., Gamlin, P. D., Gawne, T. J., . . . Lahti, A. C. 
(2013). Magnetic Transfer Contrast Accurately Localizes Substantia Nigra Confirmed by 
Histology. Biological Psychiatry, 73(3), 289-294. doi:10.1016/j.biopsych.2012.07.035 

Bosch, J. A., Brand, H. S., Ligtenberg, T. J., Bermond, B., Hoogstraten, J., & Nieuw Amerongen, A. 
V. (1996). Psychological stress as a determinant of protein levels and salivary-induced 
aggregation of Streptococcus gordonii in human whole saliva. Psychosom Med, 58(4), 
374-382. doi:10.1097/00006842-199607000-00010 

Bosch, J. A., de Geus, E. J., Carroll, D., Goedhart, A. D., Anane, L. A., van Zanten, J. J., . . . Edwards, 
K. M. (2009). A general enhancement of autonomic and cortisol responses during social 
evaluative threat. Psychosom Med, 71(8), 877-885. doi:10.1097/PSY.0b013e3181baef05 

Bosch, J. A., Veerman, E. C., de Geus, E. J., & Proctor, G. B. (2011). alpha-Amylase as a reliable 
and convenient measure of sympathetic activity: don't start salivating just yet! 
Psychoneuroendocrinology, 36(4), 449-453. doi:10.1016/j.psyneuen.2010.12.019 

Bouret, S., & Sara, S. J. (2004). Reward expectation, orientation of attention and locus coeruleus-
medial frontal cortex interplay during learning. European Journal of Neuroscience, 20(3), 
791-802. doi:10.1111/j.1460-9568.2004.03526.x 

Bremner, J. D. (2006). Traumatic stress: effects on the brain. Dialogues Clin Neurosci, 8(4), 445-
461.  

Brown, S. B., Slagter, H. A., van Noorden, M. S., Giltay, E. J., van der Wee, N. J., & Nieuwenhuis, S. 
(2016). Effects of clonidine and scopolamine on multiple target detection in rapid serial 



156 
 

visual presentation. Psychopharmacology (Berl), 233(2), 341-350. doi:10.1007/s00213-
015-4111-y 

Brown, S. B., Tona, K. D., van Noorden, M. S., Giltay, E. J., van der Wee, N. J., & Nieuwenhuis, S. 
(2015). Noradrenergic and cholinergic effects on speed and sensitivity measures of 
phasic alerting. Behavioral Neuroscience, 129(1), 42-49. doi:10.1037/bne0000030 

Brown, S. B., van der Wee, N. J., van Noorden, M. S., Giltay, E. J., & Nieuwenhuis, S. (2015). 
Noradrenergic and cholinergic modulation of late ERP responses to deviant stimuli. 
Psychophysiology, 52(12), 1620-1631. doi:10.1111/psyp.12544 

Brown, S. B., van Steenbergen, H., Kedar, T., & Nieuwenhuis, S. (2014). Effects of arousal on 
cognitive control: empirical tests of the conflict-modulated Hebbian-learning hypothesis. 
Frontiers in Human Neuroscience, 8, 23. doi:10.3389/fnhum.2014.00023 

Burger, A. M., & Verkuil, B. (2018). Transcutaneous nerve stimulation via the tragus: are we 
really stimulating the vagus nerve? Brain Stimul, 11(4), 945-946. 
doi:10.1016/j.brs.2018.03.018 

Bymaster, F. P., Katner, J. S., Nelson, D. L., Hemrick-Luecke, S. K., Threlkeld, P. G., Heiligenstein, J. 
H., . . . Perry, K. W. (2002). Atomoxetine increases extracellular levels of norepinephrine 
and dopamine in prefrontal cortex of rat: a potential mechanism for efficacy in attention 
deficit/hyperactivity disorder. Neuropsychopharmacology, 27(5), 699-711. 
doi:10.1016/s0893-133x(02)00346-9 

Cahill, L., & McGaugh, J. L. (1998). Mechanisms of emotional arousal and lasting declarative 
memory. Trends Neurosci, 21(7), 294-299.  

Cahill, L., Uncapher, M., Kilpatrick, L., Alkire, M. T., & Turner, J. (2004). Sex-Related Hemispheric 
Lateralization of Amygdala Function in Emotionally Influenced Memory: An fMRI 
Investigation. Learning & Memory, 11(3), 261-266. doi:10.1101/lm.70504 

Canas, J., Quesada, J. F., Antoli, A., & Fajardo, I. (2003). Cognitive flexibility and adaptability to 
environmental changes in dynamic complex problem-solving tasks. Ergonomics, 46(5), 
482-501. doi:10.1080/0014013031000061640 

Capone, F., Assenza, G., Di Pino, G., Musumeci, G., Ranieri, F., Florio, L., . . . Di Lazzaro, V. (2015). 
The effect of transcutaneous vagus nerve stimulation on cortical excitability. J Neural 
Transm, 122(5), 679-685. doi:10.1007/s00702-014-1299-7 

Cedarbaum, J. M., & Aghajanian, G. K. (1978). Afferent projections to the rat locus coeruleus as 
determined by a retrograde tracing technique. The Journal of Comparative Neurology, 
178(1), 1-15. doi:10.1002/cne.901780102 

Chamberlain, S. R., Muller, U., Cleary, S., Robbins, T. W., & Sahakian, B. J. (2007). Atomoxetine 
increases salivary cortisol in healthy volunteers. J Psychopharmacol, 21(5), 545-549. 
doi:10.1177/0269881106075274 

Chan-Palay, V., & Asan, E. (1989). Alterations in catecholamine neurons of the locus coeruleus in 
senile dementia of the Alzheimer type and in Parkinson's disease with and without 
dementia and depression. The Journal of Comparative Neurology, 287(3), 373-392. 
doi:10.1002/cne.902870308 

Chatterton, R. T., Jr., Vogelsong, K. M., Lu, Y. C., Ellman, A. B., & Hudgens, G. A. (1996). Salivary 
alpha-amylase as a measure of endogenous adrenergic activity. Clin Physiol, 16(4), 433-
448. doi:10.1111/j.1475-097x.1996.tb00731.x 

Chen, X., Huddleston, D. E., Langley, J., Ahn, S., Barnum, C. J., Factor, S. A., . . . Hu, X. (2014). 
Simultaneous imaging of locus coeruleus and substantia nigra with a quantitative 
neuromelanin MRI approach. Magnetic Resonance Imaging, 32(10), 1301-1306. 
doi:https://doi.org/10.1016/j.mri.2014.07.003 

Chiao, J. Y. (2009). Cultural neuroscience: a once and future discipline. Prog Brain Res, 178, 287-
304. doi:10.1016/s0079-6123(09)17821-4 

Chmielewski, W. X., Muckschel, M., Ziemssen, T., & Beste, C. (2017). The norepinephrine system 
affects specific neurophysiological subprocesses in the modulation of inhibitory control 



157 
 

by working memory demands. Human brain mapping, 38(1), 68-81. 
doi:10.1002/hbm.23344 

Cho, Z. H., Kang, C. K., Son, Y. D., Choi, S. H., Lee, Y. B., Paek, S. H., . . . Kim, Y. B. (2014). Pictorial 
review of in vivo human brain: from anatomy to molecular imaging. World Neurosurg, 
82(1-2), 72-95. doi:10.1016/j.wneu.2012.10.020 

Clewett, D. V., Lee, T. H., Greening, S., Ponzio, A., Margalit, E., & Mather, M. (2016). 
Neuromelanin marks the spot: identifying a locus coeruleus biomarker of cognitive 
reserve in healthy aging. Neurobiol Aging, 37, 117-126. 
doi:10.1016/j.neurobiolaging.2015.09.019 

Dahl, M. J., Mather, M., Duezel, S., Bodammer, N. C., Lindenberger, U., Kuehn, S., & Werkle-
Bergner, M. (2018). Locus coeruleus integrity preserves memory performance across the 
adult life span. bioRxiv.  

de Gee, J. W., Colizoli, O., Kloosterman, N. A., Knapen, T., Nieuwenhuis, S., & Donner, T. H. 
(2017). Dynamic modulation of decision biases by brainstem arousal systems. eLife, 6, 
e23232. doi:10.7554/eLife.23232 

de Hollander, G., Keuken, M. C., & Forstmann, B. U. (2015). The subcortical cocktail problem; 
mixed signals from the subthalamic nucleus and substantia nigra. PLoS One, 10(3), 
e0120572. doi:10.1371/journal.pone.0120572 

de Rover, M., Brown, S. B., Band, G. P., Giltay, E. J., van Noorden, M. S., van der Wee, N. J., & 
Nieuwenhuis, S. (2015). Beta receptor-mediated modulation of the oddball P3 but not 
error-related ERP components in humans. Psychopharmacology (Berl), 232(17), 3161-
3172. doi:10.1007/s00213-015-3966-2 

De Taeye, L., Vonck, K., van Bochove, M., Boon, P., Van Roost, D., Mollet, L., . . . Raedt, R. (2014). 
The P3 event-related potential is a biomarker for the efficacy of vagus nerve stimulation 
in patients with epilepsy. Neurotherapeutics, 11(3), 612-622. doi:10.1007/s13311-014-
0272-3 

DeArmond, S. J., Fusco, M. M., & Dewey, M. M. (1974). Structure of the human brain: a 
photographic atlas: Oxford University Press. 

Del Grande, F., Santini, F., Herzka, D. A., Aro, M. R., Dean, C. W., Gold, G. E., & Carrino, J. A. 
(2014). Fat-suppression techniques for 3-T MR imaging of the musculoskeletal system. 
Radiographics, 34(1), 217-233. doi:10.1148/rg.341135130 

Desbeaumes Jodoin, V., Lesperance, P., Nguyen, D. K., Fournier-Gosselin, M. P., & Richer, F. 
(2015). Effects of vagus nerve stimulation on pupillary function. Int J Psychophysiol, 98(3 
Pt 1), 455-459. doi:10.1016/j.ijpsycho.2015.10.001 

Devoto, P., & Flore, G. (2006). On the origin of cortical dopamine: is it a co-transmitter in 
noradrenergic neurons? Curr Neuropharmacol, 4(2), 115-125.  

Dice, L. R. (1945). Measures of the Amount of Ecologic Association Between Species. Ecology, 
26(3), 297-302. doi:10.2307/1932409 

Diederich, A., Schomburg, A., & Colonius, H. (2012). Saccadic reaction times to audiovisual 
stimuli show effects of oscillatory phase reset. PLoS One, 7(10), e44910. 
doi:10.1371/journal.pone.0044910 

Diedrichsen, J., Maderwald, S., Kuper, M., Thurling, M., Rabe, K., Gizewski, E. R., . . . Timmann, D. 
(2011). Imaging the deep cerebellar nuclei: a probabilistic atlas and normalization 
procedure. NeuroImage, 54(3), 1786-1794. doi:10.1016/j.neuroimage.2010.10.035 

Dietrich, S., Smith, J., Scherzinger, C., Hofmann-Preiß, K., Freitag, T., Eisenkolb, A., & Ringler, R. 
(2008). A novel transcutaneous vagus nerve stimulation leads to brainstem and cerebral 
activations measured by functional MRI / Funktionelle Magnetresonanztomographie 
zeigt Aktivierungen des Hirnstamms und weiterer zerebraler Strukturen unter 
transkutaner Vagusnervstimulation. In Biomedizinische Technik/Biomedical Engineering 
(Vol. 53, pp. 104). 



158 
 

Dorr, A. E., & Debonnel, G. (2006). Effect of vagus nerve stimulation on serotonergic and 
noradrenergic transmission. J Pharmacol Exp Ther, 318(2), 890-898. 
doi:10.1124/jpet.106.104166 

Duchin, Y., Abosch, A., Yacoub, E., Sapiro, G., & Harel, N. (2012). Feasibility of Using Ultra-High 
Field (7 T) MRI for Clinical Surgical Targeting. PLoS One, 7(5), e37328. 
doi:10.1371/journal.pone.0037328 

Dunn, A. J., Swiergiel, A. H., & Palamarchouk, V. (2004). Brain circuits involved in corticotropin-
releasing factor-norepinephrine interactions during stress. Ann N Y Acad Sci, 1018, 25-
34. doi:10.1196/annals.1296.003 

Duyn, J. H., van Gelderen, P., Li, T.-Q., de Zwart, J. A., Koretsky, A. P., & Fukunaga, M. (2007). 
High-field MRI of brain cortical substructure based on signal phase. Proceedings of the 
National Academy of Sciences, 104(28), 11796-11801. doi:10.1073/pnas.0610821104 

Ehlert, U., Erni, K., Hebisch, G., & Nater, U. (2006). Salivary alpha-amylase levels after yohimbine 
challenge in healthy men. J Clin Endocrinol Metab, 91(12), 5130-5133. 
doi:10.1210/jc.2006-0461 

Ehrminger, M., Latimier, A., Pyatigorskaya, N., Garcia-Lorenzo, D., Leu-Semenescu, S., Vidailhet, 
M., . . . Arnulf, I. (2016). The coeruleus/subcoeruleus complex in idiopathic rapid eye 
movement sleep behaviour disorder. Brain, 139(Pt 4), 1180-1188. 
doi:10.1093/brain/aww006 

Einhäuser, W., Stout, J., Koch, C., & Carter, O. (2008). Pupil dilation reflects perceptual selection 
and predicts subsequent stability in perceptual rivalry. Proceedings of the National 
Academy of Sciences, 105(5), 1704-1709. doi:10.1073/pnas.0707727105 

Eldar, E., Cohen, J. D., & Niv, Y. (2013). The effects of neural gain on attention and learning. 
Nature Neuroscience, 16(8), 1146-1153. doi:10.1038/nn.3428 

Ellrich, J. J. E. N. R. (2011). Transcutaneous vagus nerve stimulation. 6(4), 254-256.  
Fabiani, M., & Friedman, D. (1995). Changes in brain activity patterns in aging: the novelty 

oddball. Psychophysiology, 32(6), 579-594. doi:10.1111/j.1469-8986.1995.tb01234.x 
Fallgatter, A. J., Neuhauser, B., Herrmann, M. J., Ehlis, A. C., Wagener, A., Scheuerpflug, P., . . . 

Riederer, P. (2003). Far field potentials from the brain stem after transcutaneous vagus 
nerve stimulation. J Neural Transm (Vienna), 110(12), 1437-1443. doi:10.1007/s00702-
003-0087-6 

Fedorow, H., Tribl, F., Halliday, G., Gerlach, M., Riederer, P., & Double, K. L. (2005). 
Neuromelanin in human dopamine neurons: comparison with peripheral melanins and 
relevance to Parkinson's disease. Prog Neurobiol, 75(2), 109-124. 
doi:10.1016/j.pneurobio.2005.02.001 

Feng, S. F., Schwemmer, M., Gershman, S. J., & Cohen, J. D. (2014). Multitasking versus 
multiplexing: Toward a normative account of limitations in the simultaneous execution 
of control-demanding behaviors. Cogn Affect Behav Neurosci, 14(1), 129-146. 
doi:10.3758/s13415-013-0236-9 

Fernandes, P., Regala, J., Correia, F., & Goncalves-Ferreira, A. J. (2012). The human locus 
coeruleus 3-D stereotactic anatomy. Surg Radiol Anat, 34(10), 879-885. 
doi:10.1007/s00276-012-0979-y 

Fernandez-Duque, D., & Posner, M. I. (1997). Relating the mechanisms of orienting and alerting. 
Neuropsychologia, 35(4), 477-486. doi: http://dx.doi.org/410.1016/S0028-
3932(1096)00103-00100.  

Fischer, R., Plessow, F., & Kiesel, A. (2010). Auditory warning signals affect mechanisms of 
response selection: evidence from a Simon task. Experimental psychology, 57(2), 89-97. 
doi:10.1027/1618-3169/a000012 

Fischer, R., Ventura-Bort, C., Hamm, A., & Weymar, M. (2018). Transcutaneous vagus nerve 
stimulation (tVNS) enhances conflict-triggered adjustment of cognitive control. Cogn 
Affect Behav Neurosci, 18(4), 680-693. doi:10.3758/s13415-018-0596-2 



159 
 

Follesa, P., Biggio, F., Gorini, G., Caria, S., Talani, G., Dazzi, L., . . . Biggio, G. (2007). Vagus nerve 
stimulation increases norepinephrine concentration and the gene expression of BDNF 
and bFGF in the rat brain. Brain Res, 1179, 28-34. doi:10.1016/j.brainres.2007.08.045 

Forstmann, B. U., de Hollander, G., van Maanen, L., Alkemade, A., & Keuken, M. C. (2017). 
Towards a mechanistic understanding of the human subcortex. Nat Rev Neurosci, 18(1), 
57-65. doi:10.1038/nrn.2016.163 

Frangos, E., Ellrich, J., & Komisaruk, B. R. (2014). Non-invasive Access to the Vagus Nerve Central 
Projections via Electrical Stimulation of the External Ear: fMRI Evidence in Humans. Brain 
Stimul. doi:10.1016/j.brs.2014.11.018 

Frangos, E., Ellrich, J., & Komisaruk, B. R. (2015). Non-invasive Access to the Vagus Nerve Central 
Projections via Electrical Stimulation of the External Ear: fMRI Evidence in Humans. Brain 
Stimul, 8(3), 624-636. doi:10.1016/j.brs.2014.11.018 

Frings, L., Wagner, K., Unterrainer, J., Spreer, J., Halsband, U., & Schulze-Bonhage, A. (2006). 
Gender-related differences in lateralization of hippocampal activation and cognitive 
strategy. Neuroreport, 17(4), 417-421. doi:10.1097/01.wnr.0000203623.02082.e3 

Frobose, M. I., Swart, J. C., Cook, J. L., Geurts, D. E., den Ouden, H. E., & Cools, R. (2017). 
Catecholaminergic modulation of the avoidance of cognitive control. bioRxiv. 
doi:10.1101/191015 

George, M. S., & Aston-Jones, G. (2010). Noninvasive techniques for probing neurocircuitry and 
treating illness: vagus nerve stimulation (VNS), transcranial magnetic stimulation (TMS) 
and transcranial direct current stimulation (tDCS). Neuropsychopharmacology, 35(1), 
301-316. doi:10.1038/npp.2009.87 

German, D., Walker, B., Manaye, K., Smith, W., Woodward, D., & North, A. (1988). The human 
locus coeruleus: computer reconstruction of cellular distribution. The Journal of 
Neuroscience, 8(5), 1776-1788.  

Gesi, M., Soldani, P., Giorgi, F. S., Santinami, A., Bonaccorsi, I., & Fornai, F. (2000). The role of the 
locus coeruleus in the development of Parkinson's disease. Neurosci Biobehav Rev, 
24(6), 655-668.  

Geva, R., Zivan, M., Warsha, A., & Olchik, D. (2013). Alerting, Orienting or Executive Attention 
Networks: Differential Patters of Pupil Dilations. Frontiers in Behavioral Neuroscience, 7. 
doi:10.3389/fnbeh.2013.00145 

Ghacibeh, G. A., Shenker, J. I., Shenal, B., Uthman, B. M., & Heilman, K. M. (2006). Effect of vagus 
nerve stimulation on creativity and cognitive flexibility. Epilepsy Behav, 8(4), 720-725. 
doi:10.1016/j.yebeh.2006.03.008 

Gilzenrat, M. S., Nieuwenhuis, S., Jepma, M., & Cohen, J. D. (2010). Pupil diameter tracks 
changes in control state predicted by the adaptive gain theory of locus coeruleus 
function. Cogn Affect Behav Neurosci, 10(2), 252-269.  

Grabner, G., Janke, A. L., Budge, M. M., Smith, D., Pruessner, J., & Collins, D. L. (2006). Symmetric 
atlasing and model based segmentation: an application to the hippocampus in older 
adults. Med Image Comput Comput Assist Interv, 9(Pt 2), 58-66.  

Grant, S. J., Aston-Jones, G., & Redmond, D. E., Jr. (1988). Responses of primate locus coeruleus 
neurons to simple and complex sensory stimuli. Brain Research Bulletin, 21(3), 401-410. 
doi: http://dx.doi.org/410.1016/0361-9230(1088)90152-90159.  

Gratton, G., Coles, M. G., & Donchin, E. (1983). A new method for off-line removal of ocular 
artifact. Electroencephalogr Clin Neurophysiol, 55(4), 468-484. doi:10.1016/0013-
4694(83)90135-9 

Grudzien, A., Shaw, P., Weintraub, S., Bigio, E., Mash, D. C., & Mesulam, M. M. (2007). Locus 
coeruleus neurofibrillary degeneration in aging, mild cognitive impairment and early 
Alzheimer's disease. Neurobiol Aging, 28(3), 327-335. 
doi:10.1016/j.neurobiolaging.2006.02.007 



160 
 

Haacke, E. M., & Brown, R. W. (2014). Signal, contrast, and noise; CH 15. In Magnetic resonance 
imaging: physical principles and sequence design: J. Wiley & Sons; New York, Chicester, 
Weinheim. 

Haacke, E. M., Mittal, S., Wu, Z., Neelavalli, J., & Cheng, Y.-C. N. (2009). Susceptibility-Weighted 
Imaging: Technical Aspects and Clinical Applications, Part 1. American Journal of 
Neuroradiology, 30(1), 19-30. doi:10.3174/ajnr.A1400 

Hackley, S. A., Langner, R., Rolke, B., Erb, M., Grodd, W., & Ulrich, R. (2009). Separation of phasic 
arousal and expectancy effects in a speeded reaction time task via fMRI. 
Psychophysiology, 46(1), 163-171. doi:10.1111/j.1469-8986.2008.00722.x 

Hackley, S. A., & Valle-Inclan, F. (1998). Automatic alerting does not speed late motoric 
processes in a reaction-time task. Nature, 391(6669), 786-788 doi: 
http://dx.doi.org/710.1038/35849.  

Hackley, S. A., & Valle-Inclán, F. (1999). Accessory Stimulus Effects on Response Selection: Does 
Arousal Speed Decision Making? Journal of cognitive neuroscience, 11(3), 321-329. 
doi:10.1162/089892999563427 

Hackley, S. A., & Valle-Inclán, F. (2003). Which stages of processing are speeded by a warning 
signal? Biological Psychology, 64(1–2), 27-45. doi:http://dx.doi.org/10.1016/S0301-
0511(03)00101-7 

Hajcak, G., McDonald, N., & Simons, R. F. (2003). To err is autonomic: error-related brain 
potentials, ANS activity, and post-error compensatory behavior. Psychophysiology, 40(6), 
895-903 doi: http://dx.doi.org/810.1111/1469-8986.00107.  

Hamill, R. W., Shapiro, R. E., & Vizzard, M. A. (2012). Chapter 4 - Peripheral Autonomic Nervous 
System. In D. Robertson, I. Biaggioni, G. Burnstock, P. A. Low, & J. F. R. Paton (Eds.), 
Primer on the Autonomic Nervous System (Third Edition) (pp. 17-26). San Diego: 
Academic Press. 

Hancock, M. B., & Fougerousse, C. L. (1976). Spinal projections from the nucleus locus coeruleus 
and nucleus subcoeruleus in the cat and monkey as demonstrated by the retrograde 
transport of horseradish peroxidase. Brain Research Bulletin, 1(2), 229-234. 
doi:10.1016/0361-9230(76)90072-1 

Hassert, D. L., Miyashita, T., & Williams, C. L. (2004). The effects of peripheral vagal nerve 
stimulation at a memory-modulating intensity on norepinephrine output in the 
basolateral amygdala. Behavioral Neuroscience, 118(1), 79-88. doi:10.1037/0735-
7044.118.1.79 

Hennig, J., Nauerth, A., & Friedburg, H. (1986). RARE imaging: A fast imaging method for clinical 
MR. Magnetic Resonance in Medicine, 3(6), 823-833. doi:10.1002/mrm.1910030602 

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in the world? Behav Brain 
Sci, 33(2-3), 61-83; discussion 83-135. doi:10.1017/s0140525x0999152x 

Hermans, E. J., van Marle, H. J., Ossewaarde, L., Henckens, M. J., Qin, S., van Kesteren, M. T., . . . 
Fernandez, G. (2011). Stress-related noradrenergic activity prompts large-scale neural 
network reconfiguration. Science, 334(6059), 1151-1153. doi:10.1126/science.1209603 

Hill, S. A., Taylor, M. J., Harmer, C. J., & Cowen, P. J. (2003). Acute reboxetine administration 
increases plasma and salivary cortisol. J Psychopharmacol, 17(3), 273-275. 
doi:10.1177/02698811030173008 

Hoffman, E. J., Huang, S. C., & Phelps, M. E. (1979). Quantitation in positron emission computed 
tomography: 1. Effect of object size. J Comput Assist Tomogr, 3(3), 299-308.  

Hulsey, D. R., Riley, J. R., Loerwald, K. W., Rennaker, R. L., Kilgard, M. P., & Hays, S. A. (2017). 
Parametric characterization of neural activity in the locus coeruleus in response to vagus 
nerve stimulation. Experimental Neurology, 289, 21-30. 
doi:https://doi.org/10.1016/j.expneurol.2016.12.005 

Iglói, K., Doeller, C. F., Berthoz, A., Rondi-Reig, L., & Burgess, N. (2010). Lateralized human 
hippocampal activity predicts navigation based on sequence or place memory. 



161 
 

Proceedings of the National Academy of Sciences, 107(32), 14466-14471. 
doi:10.1073/pnas.1004243107 

Ishimatsu, M., & Williams, J. T. (1996). Synchronous activity in locus coeruleus results from 
dendritic interactions in pericoerulear regions. The Journal of Neuroscience, 16(16), 
5196-5204.  

Itoi, K., & Sugimoto, N. (2010). The Brainstem Noradrenergic Systems in Stress, Anxiety and 
Depression. Journal of Neuroendocrinology, 22(5), 355-361. doi:10.1111/j.1365-
2826.2010.01988.x 

Janitzky, K., Lippert, M. T., Engelhorn, A., Tegtmeier, J., Goldschmidt, J., Heinze, H. J., & Ohl, F. W. 
(2015). Optogenetic silencing of locus coeruleus activity in mice impairs cognitive 
flexibility in an attentional set-shifting task. Front Behav Neurosci, 9, 286. 
doi:10.3389/fnbeh.2015.00286 

Jeffreys, H. (1961). The theory of probability: OUP Oxford. 
Jenkinson, M., Beckmann, C. F., Behrens, T. E., Woolrich, M. W., & Smith, S. M. (2012). FSL. 

NeuroImage, 62(2), 782-790. doi:10.1016/j.neuroimage.2011.09.015 
Jepma, M., Brown, S., Murphy, P. R., Koelewijn, S. C., de Vries, B., van den Maagdenberg, A. M., 

& Nieuwenhuis, S. (2018). Noradrenergic and Cholinergic Modulation of Belief Updating. 
Journal of cognitive neuroscience, 1-18. doi:10.1162/jocn_a_01317 

Jepma, M., Murphy, P. R., Nassar, M. R., Rangel-Gomez, M., Meeter, M., & Nieuwenhuis, S. 
(2016). Catecholaminergic Regulation of Learning Rate in a Dynamic Environment. PLoS 
Comput Biol, 12(10), e1005171. doi:10.1371/journal.pcbi.1005171 

Jepma, M., & Nieuwenhuis, S. (2010). Pupil Diameter Predicts Changes in the Exploration–
Exploitation Trade-off: Evidence for the Adaptive Gain Theory. Journal of cognitive 
neuroscience, 23(7), 1587-1596. doi:10.1162/jocn.2010.21548 

Jepma, M., Wagenmakers, E. J., Band, G. P., & Nieuwenhuis, S. (2009). The effects of accessory 
stimuli on information processing: evidence from electrophysiology and a diffusion 
model analysis. Journal of cognitive neuroscience, 21(5), 847-864. 
doi:10.1162/jocn.2009.21063 

Jones, B. E., & Yang, T. Z. (1985). The efferent projections from the reticular formation and the 
locus coeruleus studied by anterograde and retrograde axonal transport in the rat. J 
Comp Neurol, 242(1), 56-92. doi:10.1002/cne.902420105 

Joshi, S., Li, Y., Kalwani, Rishi M., & Gold, Joshua I. (2016). Relationships between Pupil Diameter 
and Neuronal Activity in the Locus Coeruleus, Colliculi, and Cingulate Cortex. Neuron, 
89(1), 221-234. doi:http://dx.doi.org/10.1016/j.neuron.2015.11.028 

Kane, G. A., Vazey, E. M., Wilson, R. C., Shenhav, A., Daw, N. D., Aston-Jones, G., & Cohen, J. D. 
(2017). Increased locus coeruleus tonic activity causes disengagement from a patch-
foraging task. Cogn Affect Behav Neurosci. doi:10.3758/s13415-017-0531-y 

Kehagia, A. A., Cools, R., Barker, R. A., & Robbins, T. W. (2009). Switching between abstract rules 
reflects disease severity but not dopaminergic status in Parkinson's disease. 
Neuropsychologia, 47(4), 1117-1127. 
doi:http://dx.doi.org/10.1016/j.neuropsychologia.2009.01.002 

Kehagia, A. A., Murray, G. K., & Robbins, T. W. (2010). Learning and cognitive flexibility: 
frontostriatal function and monoaminergic modulation. Curr Opin Neurobiol, 20(2), 199-
204. doi:10.1016/j.conb.2010.01.007 

Kelly, S. C., He, B., Perez, S. E., Ginsberg, S. D., Mufson, E. J., & Counts, S. E. (2017). Locus 
coeruleus cellular and molecular pathology during the progression of Alzheimer’s 
disease. Acta Neuropathologica Communications, 5, 8. doi:10.1186/s40478-017-0411-2 

Keren, N. I., Lozar, C. T., Harris, K. C., Morgan, P. S., & Eckert, M. A. (2009). In vivo mapping of the 
human locus coeruleus. NeuroImage, 47(4), 1261-1267. 
doi:http://dx.doi.org/10.1016/j.neuroimage.2009.06.012 



162 
 

Keren, N. I., Taheri, S., Vazey, E. M., Morgan, P. S., Granholm, A. C., Aston-Jones, G. S., & Eckert, 
M. A. (2015). Histologic Validation of Locus Coeruleus MRI Contrast in Post-mortem 
Tissue. NeuroImage. doi:10.1016/j.neuroimage.2015.03.020 

Keuken, M. C., & Forstmann, B. U. (2015). A probabilistic atlas of the basal ganglia using 7 T MRI. 
Data in Brief, 4, 577-582. doi:10.1016/j.dib.2015.07.028 

Keuken, M. C., Isaacs, B. R., Trampel, R., van der Zwaag, W., & & Forstmann, B. U. (in press). 
Visualizing the human subcortex using ultra-high field magnetic resonance imaging. 
Brain Topography.  

Kiesel, A., & Miller, J. (2007). Impact of contingency manipulations on accessory stimulus effects. 
Perception & Psychophysics, 69(7), 1117-1125. doi:10.3758/BF03193949 

Kindt, M., Soeter, M., & Vervliet, B. (2009). Beyond extinction: erasing human fear responses and 
preventing the return of fear. Nature Neuroscience, 12(3), 256-258. doi:10.1038/nn.2271 

Kneeland, J. B., Shimakawa, A., & Wehrli, F. W. (1986). Effect of intersection spacing on MR 
image contrast and study time. Radiology, 158(3), 819-822. 
doi:10.1148/radiology.158.3.3945757 

Koda, K., Ago, Y., Cong, Y., Kita, Y., Takuma, K., & Matsuda, T. (2010). Effects of acute and chronic 
administration of atomoxetine and methylphenidate on extracellular levels of 
noradrenaline, dopamine and serotonin in the prefrontal cortex and striatum of mice. J 
Neurochem, 114(1), 259-270. doi:10.1111/j.1471-4159.2010.06750.x 

Kraus, T., Hosl, K., Kiess, O., Schanze, A., Kornhuber, J., & Forster, C. (2007). BOLD fMRI 
deactivation of limbic and temporal brain structures and mood enhancing effect by 
transcutaneous vagus nerve stimulation. J Neural Transm (Vienna), 114(11), 1485-1493. 
doi:10.1007/s00702-007-0755-z 

Kraus, T., Kiess, O., Hosl, K., Terekhin, P., Kornhuber, J., & Forster, C. (2013). CNS BOLD fMRI 
effects of sham-controlled transcutaneous electrical nerve stimulation in the left outer 
auditory canal - a pilot study. Brain Stimul, 6(5), 798-804. doi:10.1016/j.brs.2013.01.011 

Kroes, M. C., Tona, K. D., den Ouden, H. E., Vogel, S., van Wingen, G. A., & Fernandez, G. (2016). 
How Administration of the Beta-Blocker Propranolol Before Extinction can Prevent the 
Return of Fear. Neuropsychopharmacology, 41(6), 1569-1578. 
doi:10.1038/npp.2015.315 

Lakatos, P., Karmos, G., Mehta, A. D., Ulbert, I., & Schroeder, C. E. (2008). Entrainment of 
neuronal oscillations as a mechanism of attentional selection. Science, 320(5872), 110-
113. doi:10.1126/science.1154735 

Langley, J., Huddleston, D. E., Liu, C. J., & Hu, X. (2016). Reproducibility of locus coeruleus and 
substantia nigra imaging with neuromelanin sensitive MRI. MAGMA. 
doi:10.1007/s10334-016-0590-z 

Lapiz, M. D., & Morilak, D. A. (2006). Noradrenergic modulation of cognitive function in rat 
medial prefrontal cortex as measured by attentional set shifting capability. 
Neuroscience, 137(3), 1039-1049. doi:10.1016/j.neuroscience.2005.09.031 

Lawrence, M. A., & Klein, R. M. (2013). Isolating exogenous and endogenous modes of temporal 
attention. Journal of Experimental Psychology: General, 142(2), 560-572. 
doi:10.1037/a0029023 

Lee, J. H., Baek, S. Y., Song, Y., Lim, S., Lee, H., Nguyen, M. P., . . . Cho, H. (2016). The 
Neuromelanin-related T2* Contrast in Postmortem Human Substantia Nigra with 7T 
MRI. Sci Rep, 6, 32647. doi:10.1038/srep32647 

Leong, S. K., Shieh, J. Y., & Wong, W. C. (1984). Localizing spinal-cord-projecting neurons in 
neonatal and immature albino rats. J Comp Neurol, 228(1), 18-23. 
doi:10.1002/cne.902280104 

Lerman, I., Davis, B., Huang, M., Huang, C., Sorkin, L., Proudfoot, J., . . . Simmons, A. N. (2019). 
Noninvasive vagus nerve stimulation alters neural response and physiological autonomic 



163 
 

tone to noxious thermal challenge. PLoS One, 14(2), e0201212. 
doi:10.1371/journal.pone.0201212 

Liu, K. Y., Marijatta, F., Hämmerer, D., Acosta-Cabronero, J., Düzel, E., & Howard, R. J. (2017). 
Magnetic resonance imaging of the human locus coeruleus: A systematic review. 
Neuroscience & Biobehavioral Reviews, 83(Supplement C), 325-355. 
doi:https://doi.org/10.1016/j.neubiorev.2017.10.023 

Logan, G. D., & Bundesen, C. (2003). Clever homunculus: is there an endogenous act of control in 
the explicit task-cuing procedure? Journal of Experimental Psychology: Human 
Perception and Performance, 29(3), 575-599.  

Lohr, J. B., & Jeste, D. V. (1988). Locus ceruleus morphometry in aging and schizophrenia. Acta 
Psychiatr Scand, 77(6), 689-697.  

Lonergan, M. H., Olivera-Figueroa, L. A., Pitman, R. K., & Brunet, A. (2013). Propranolol's effects 
on the consolidation and reconsolidation of long-term emotional memory in healthy 
participants: a meta-analysis. Journal of psychiatry & neuroscience : JPN, 38(4), 222-231. 
doi:10.1503/jpn.120111 

Lupien, S. J., Maheu, F., Tu, M., Fiocco, A., & Schramek, T. E. (2007). The effects of stress and 
stress hormones on human cognition: Implications for the field of brain and cognition. 
Brain Cogn, 65(3), 209-237. doi:10.1016/j.bandc.2007.02.007 

Manaye, K. F., McIntire, D. D., Mann, D. M., & German, D. C. (1995). Locus coeruleus cell loss in 
the aging human brain: a non-random process. J Comp Neurol, 358(1), 79-87. 
doi:10.1002/cne.903580105 

Mann, D. M., & Yates, P. O. (1974). Lipoprotein pigments--their relationship to ageing in the 
human nervous system. II. The melanin content of pigmented nerve cells. Brain, 97(3), 
489-498.  

Manta, S., El Mansari, M., Debonnel, G., & Blier, P. (2013). Electrophysiological and 
neurochemical effects of long-term vagus nerve stimulation on the rat monoaminergic 
systems. International Journal of Neuropsychopharmacology, 16(2), 459-470. 
doi:10.1017/s1461145712000387 

Martlé, V., Raedt, R., Waelbers, T., Smolders, I., Vonck, K., Boon, P., . . . Bhatti, S. (2015). The 
Effect of Vagus Nerve Stimulation on CSF Monoamines and the PTZ Seizure Threshold in 
Dogs. Brain Stimul, 8(1), 1-6. doi:https://doi.org/10.1016/j.brs.2014.07.032 

Mather, M., Clewett, D., Sakaki, M., & Harley, C. W. (2015). Norepinephrine ignites local hot 
spots of neuronal excitation: How arousal amplifies selectivity in perception and 
memory. Behavioral and Brain Sciences, FirstView, 1-100. 
doi:doi:10.1017/S0140525X15000667 

Mather, M., Clewett, D., Sakaki, M., & Harley, C. W. (2016). Norepinephrine ignites local 
hotspots of neuronal excitation: How arousal amplifies selectivity in perception and 
memory. Behav Brain Sci, 39, e200. doi:10.1017/s0140525x15000667 

Mather, M., Joo Yoo, H., Clewett, D. V., Lee, T.-H., Greening, S. G., Ponzio, A., . . . Thayer, J. F. 
(2017). Higher locus coeruleus MRI contrast is associated with lower parasympathetic 
influence over heart rate variability. NeuroImage, 150, 329-335. 
doi:https://doi.org/10.1016/j.neuroimage.2017.02.025 

Matias, S., Lottem, E., Dugué, G. P., & Mainen, Z. F. (2017). Activity patterns of serotonin 
neurons underlying cognitive flexibility. eLife, 6, e20552. doi:10.7554/eLife.20552 

Matsuura, K., Maeda, M., Yata, K., Ichiba, Y., Yamaguchi, T., Kanamaru, K., & Tomimoto, H. 
(2013). Neuromelanin Magnetic Resonance Imaging in Parkinson's Disease and Multiple 
System Atrophy. European Neurology, 70(1-2), 70-77.  

McGraw, K. O., & Wong, S. P. (1996). Forming inferences about some intraclass correlation 
coefficients. Psychological Methods, 1(1), 30-46. doi:10.1037/1082-989X.1.1.30 

McRobbie, D. W., Moore, E. A., Graves, M. J., & Prince, M. R. (2017). MRI from Picture to Proton 
(3 ed.). Cambridge: Cambridge University Press. 



164 
 

Miyoshi, F., Ogawa, T., Kitao, S.-i., Kitayama, M., Shinohara, Y., Takasugi, M., . . . Kaminou, T. 
(2013). Evaluation of Parkinson Disease and Alzheimer Disease with the Use of 
Neuromelanin MR Imaging and <sup>123</sup>I-Metaiodobenzylguanidine 
Scintigraphy. American Journal of Neuroradiology, 34(11), 2113-2118. 
doi:10.3174/ajnr.A3567 

Mollet, L., Grimonprez, A., Raedt, R., Delbeke, J., El Tahry, R., De Herdt, V., . . . Vonck, K. (2013). 
Intensity-dependent modulatory effects of vagus nerve stimulation on cortical 
excitability. Acta Neurol Scand, 128(6), 391-396. doi:10.1111/ane.12135 

Monsell, S., & Mizon, G. A. (2006). Can the task-cuing paradigm measure an endogenous task-set 
reconfiguration process? Journal of Experimental Psychology: Human Perception and 
Performance, 32(3), 493-516. doi:10.1037/0096-1523.32.3.493 

Monsell, S., Sumner, P., & Waters, H. (2003). Task-set reconfiguration with predictable and 
unpredictable task switches. Mem Cognit, 31(3), 327-342.  

Morey, R. A., Selgrade, E. S., Wagner, H. R., 2nd, Huettel, S. A., Wang, L., & McCarthy, G. (2010). 
Scan-rescan reliability of subcortical brain volumes derived from automated 
segmentation. Human brain mapping, 31(11), 1751-1762. doi:10.1002/hbm.20973 

Morey, R. D., & Rouder, J. N. (2013). Package “BayesFactor”. R package version 0.9.7.  
Morey, R. D., & Rouder, J. N. (2015). BayesFactor (Version 0.9.10-2)[Windows].  
Mouton, P. R., Pakkenberg, B., Gundersen, H. J. G., & Price, D. L. (1994). Absolute number and 

size of pigmented locus coeruleus neurons in young and aged individuals. Journal of 
Chemical Neuroanatomy, 7(3), 185-190. doi:http://dx.doi.org/10.1016/0891-
0618(94)90028-0 

Mravec, B., Lejavova, K., & Cubinkova, V. (2014). Locus (coeruleus) minoris resistentiae in 
pathogenesis of Alzheimer's disease. Curr Alzheimer Res, 11(10), 992-1001.  

Murphy, P. R., O'Connell, R. G., O'Sullivan, M., Robertson, I. H., & Balsters, J. H. (2014). Pupil 
diameter covaries with BOLD activity in human locus coeruleus. Human brain mapping, 
35(8), 4140-4154. doi:10.1002/hbm.22466 

Murphy, P. R., Robertson, I. H., Balsters, J. H., & O'Connell R, G. (2011). Pupillometry and P3 
index the locus coeruleus-noradrenergic arousal function in humans. Psychophysiology, 
48(11), 1532-1543. doi:10.1111/j.1469-8986.2011.01226.x 

Murphy, P. R., van Moort, M. L., & Nieuwenhuis, S. (2016). The Pupillary Orienting Response 
Predicts Adaptive Behavioral Adjustment after Errors. PLoS One, 11(3), e0151763. 
doi:10.1371/journal.pone.0151763 

Murphy, P. R., Vandekerckhove, J., & Nieuwenhuis, S. (2014). Pupil-linked arousal determines 
variability in perceptual decision making. PLoS Comput Biol, 10(9), e1003854. 
doi:10.1371/journal.pcbi.1003854 

Musacchio, J. M. (1975). Enzymes Involved in the Biosynthesis and Degradation of 
Catecholamines. In L. L. Iversen, S. D. Iversen, & S. H. Snyder (Eds.), Biochemistry of 
Biogenic Amines (pp. 1-35). Boston, MA: Springer US. 

Nagy, T., van Lien, R., Willemsen, G., Proctor, G., Efting, M., Fulop, M., . . . Bosch, J. A. (2015). A 
fluid response: Alpha-amylase reactions to acute laboratory stress are related to sample 
timing and saliva flow rate. Biol Psychol, 109, 111-119. 
doi:10.1016/j.biopsycho.2015.04.012 

Naidich, T. P., Duvernoy, H. M., Delman, B. N., Sorensen, A. G., Kollias, S. S., & Haacke, E. M. 
(2009). Duvernoy's atlas of the human brain stem and cerebellum Wien: 
SpringerWienNewYork. 

Nakane, T., Nihashi, T., Kawai, H., & Naganawa, S. (2008). Visualization of Neuromelanin in the 
Substantia Nigra and Locus Ceruleus at 1.5T Using a 3D-gradient Echo Sequence with 
Magnetization Transfer Contrast. Magnetic Resonance in Medical Sciences, 7(4), 205-
210. doi:10.2463/mrms.7.205 



165 
 

Nemeroff, C. B., Mayberg, H. S., Krahl, S. E., McNamara, J., Frazer, A., Henry, T. R., . . . Brannan, S. 
K. (2006). VNS therapy in treatment-resistant depression: clinical evidence and putative 
neurobiological mechanisms. Neuropsychopharmacology, 31(7), 1345-1355. 
doi:10.1038/sj.npp.1301082 

Neuhaus, A. H., Luborzewski, A., Rentzsch, J., Brakemeier, E. L., Opgen-Rhein, C., Gallinat, J., & 
Bajbouj, M. (2007). P300 is enhanced in responders to vagus nerve stimulation for 
treatment of major depressive disorder. J Affect Disord, 100(1-3), 123-128. 
doi:10.1016/j.jad.2006.10.005 

Nieuwenhuis, S., Aston-Jones, G., & Cohen, J. D. (2005). Decision making, the P3, and the locus 
coeruleus-norepinephrine system. Psychol Bull, 131(4), 510-532. doi:10.1037/0033-
2909.131.4.510 

Nieuwenhuis, S., De Geus, E. J., & Aston-Jones, G. (2011). The anatomical and functional 
relationship between the P3 and autonomic components of the orienting response. 
Psychophysiology, 48(2), 162-175. doi:10.1111/j.1469-8986.2010.01057.x 

Nieuwenhuis, S., & de Kleijn, R. (2013). The impact of alertness on cognitive control. Journal of 
Experimental Psychology: Human Perception and Performance, 39(6), 1797-1801. 
doi:10.1037/a0033980 

Nieuwenhuis, S., Forstmann, B. U., & Wagenmakers, E.-J. (2011). Erroneous analyses of 
interactions in neuroscience: a problem of significance. Nature Neuroscience, 14(9), 
1105-1107.  

Nieuwenhuys, R., Voogd, J., & van Huijzen, C. (2013). The Human Central Nervous System: A 
Synopsis and Atlas: Springer Berlin Heidelberg. 

Ogisu, K., Kudo, K., Sasaki, M., Sakushima, K., Yabe, I., Sasaki, H., . . . Shirato, H. (2013). 3D 
neuromelanin-sensitive magnetic resonance imaging with semi-automated volume 
measurement of the substantia nigra pars compacta for diagnosis of Parkinson's disease. 
Neuroradiology, 55(6), 719-724. doi:10.1007/s00234-013-1171-8 

Ohm, T. G., Busch, C., & Bohl, J. (1997). Unbiased Estimation of Neuronal Numbers in the Human 
Nucleus Coeruleus during Aging. Neurobiology of Aging, 18(4), 393-399. 
doi:http://dx.doi.org/10.1016/S0197-4580(97)00034-1 

Ohtsuka, C., Sasaki, M., Konno, K., Koide, M., Kato, K., Takahashi, J., . . . Terayama, Y. (2013). 
Changes in substantia nigra and locus coeruleus in patients with early-stage Parkinson's 
disease using neuromelanin-sensitive MR imaging. Neuroscience Letters, 541(0), 93-98. 
doi:http://dx.doi.org/10.1016/j.neulet.2013.02.012 

Oyola, M. G., & Handa, R. J. (2017). Hypothalamic-pituitary-adrenal and hypothalamic-pituitary-
gonadal axes: sex differences in regulation of stress responsivity. Stress, 20(5), 476-494. 
doi:10.1080/10253890.2017.1369523 

Pajkossy, P., Szollosi, A., Demeter, G., & Racsmany, M. (2018). Physiological Measures of 
Dopaminergic and Noradrenergic Activity During Attentional Set Shifting and Reversal. 
Frontiers in psychology, 9, 506. doi:10.3389/fpsyg.2018.00506 

Paxinos, G., & Feng Huang, X. ( c1995). Atlas of the human brainstem: Academic Press. 
Peuker, E. T., & Filler, T. J. (2002). The nerve supply of the human auricle. Clinical Anatomy, 

15(1), 35-37. doi:10.1002/ca.1089 
Pfaff, D. W., Martin, E. M., & Faber, D. (2012). Origins of arousal: roles for medullary reticular 

neurons. Trends Neurosci, 35(8), 468-476. doi:10.1016/j.tins.2012.04.008 
Pfeffer, T., Avramiea, A. E., Nolte, G., Engel, A. K., Linkenkaer-Hansen, K., & Donner, T. H. (2018). 

Catecholamines alter the intrinsic variability of cortical population activity and 
perception. PLoS Biol, 16(2), e2003453. doi:10.1371/journal.pbio.2003453 

Pineda, J. A., Foote, S. L., & Neville, H. J. (1987). The effects of locus coeruleus lesions on a 
squirrel monkey late positive component: a preliminary study. Electroencephalogr Clin 
Neurophysiol Suppl, 40, 481-486.  



166 
 

Plessow, F., Kiesel, A., & Kirschbaum, C. (2012). The stressed prefrontal cortex and goal-directed 
behaviour: acute psychosocial stress impairs the flexible implementation of task goals. 
Exp Brain Res, 216(3), 397-408. doi:10.1007/s00221-011-2943-1 

Posner, M. I. (1978). Chronometric explorations of mind. Oxford, England: Lawrence Erlbaum. 
Posner, M. I., Klein, R., Summers, J., & Buggie, S. (1973). On the selection of signals. Memory & 

Cognition, 1(1), 2-12. doi:10.3758/BF03198062 
Pringsheim, T., Hirsch, L., Gardner, D., & Gorman, D. A. (2015). The pharmacological 

management of oppositional behaviour, conduct problems, and aggression in children 
and adolescents with attention-deficit hyperactivity disorder, oppositional defiant 
disorder, and conduct disorder: a systematic review and meta-analysis. Part 1: 
psychostimulants, alpha-2 agonists, and atomoxetine. Can J Psychiatry, 60(2), 42-51. 
doi:10.1177/070674371506000202 

Priovoulos, N., Jacobs, H. I. L., Ivanov, D., Uludag, K., Verhey, F. R. J., & Poser, B. A. (2017). High-
resolution in vivo imaging of human locus coeruleus by magnetization transfer MRI at 3T 
and 7T. NeuroImage. doi:http://dx.doi.org/10.1016/j.neuroimage.2017.07.045 

Qiao, L., Zhang, L., Chen, A., & Egner, T. (2017). Dynamic Trial-by-Trial Recoding of Task-Set 
Representations in the Frontoparietal Cortex Mediates Behavioral Flexibility. The Journal 
of Neuroscience, 37(45), 11037-11050. doi:10.1523/jneurosci.0935-17.2017 

R-Development_Core_Team. (2013). R: A Language and Environment for Statistical Computing. R 
Foundation for Statistical Computing; Vienna, Austria; http://www.R-project.org/.  

R Development Core Team. (2008). R: A language and environment for statistical computing 
(Version version 3.2.4). Vienna, Austria: R Foundation for Statistical Computing. 
Retrieved from https://www.R-project.org/ 

Raedt, R., Clinckers, R., Mollet, L., Vonck, K., El Tahry, R., Wyckhuys, T., . . . Meurs, A. (2011). 
Increased hippocampal noradrenaline is a biomarker for efficacy of vagus nerve 
stimulation in a limbic seizure model. J Neurochem, 117(3), 461-469. doi:10.1111/j.1471-
4159.2011.07214.x 

Reimer, J., Froudarakis, E., Cadwell, Cathryn R., Yatsenko, D., Denfield, George H., & Tolias, 
Andreas S. (2014). Pupil Fluctuations Track Fast Switching of Cortical States during Quiet 
Wakefulness. Neuron, 84(2), 355-362. 
doi:http://dx.doi.org/10.1016/j.neuron.2014.09.033 

Ressler, K. J., & Nemeroff, C. B. (1999). Role of norepinephrine in the pathophysiology and 
treatment of mood disorders. Biological Psychiatry, 46(9), 1219-1233. 
doi:http://dx.doi.org/10.1016/S0006-3223(99)00127-4 

Roosevelt, R. W., Smith, D. C., Clough, R. W., Jensen, R. A., & Browning, R. A. (2006). Increased 
extracellular concentrations of norepinephrine in cortex and hippocampus following 
vagus nerve stimulation in the rat. Brain Research, 1119(1), 124-132. 
doi:http://dx.doi.org/10.1016/j.brainres.2006.08.048 

Rorden, C., & Brett, M. (2000). Stereotaxic display of brain lesions. Behav Neurol, 12(4), 191-200.  
Rouder, J. N., Morey, R. D., Speckman, P. L., & Province, J. M. (2012). Default Bayes factors for 

ANOVA designs. Journal of Mathematical Psychology, 56(5), 356-374.  
Ruffoli, R., Giorgi, F. S., Pizzanelli, C., Murri, L., Paparelli, A., & Fornai, F. (2011). The chemical 

neuroanatomy of vagus nerve stimulation. J Chem Neuroanat, 42(4), 288-296. 
doi:10.1016/j.jchemneu.2010.12.002 

Safaai, H., Neves, R., Eschenko, O., Logothetis, N. K., & Panzeri, S. (2015). Modeling the effect of 
locus coeruleus firing on cortical state dynamics and single-trial sensory processing. 
Proceedings of the National Academy of Sciences of the United States of America, 
112(41), 12834-12839. doi:10.1073/pnas.1516539112 

Sales, A. C., Friston, K. J., Jones, M. W., Pickering, A. E., & Moran, R. J. (2019). Locus Coeruleus 
tracking of prediction errors optimises cognitive flexibility: An Active Inference model. 
PLoS Comput Biol, 15(1), e1006267. doi:10.1371/journal.pcbi.1006267 



167 
 

Samuels, E. R., & Szabadi, E. (2008a). Functional neuroanatomy of the noradrenergic locus 
coeruleus: its roles in the regulation of arousal and autonomic function part I: principles 
of functional organisation. Current neuropharmacology, 6(3), 235-253. 
doi:10.2174/157015908785777229 

Samuels, E. R., & Szabadi, E. (2008b). Functional neuroanatomy of the noradrenergic locus 
coeruleus: its roles in the regulation of arousal and autonomic function part II: 
physiological and pharmacological manipulations and pathological alterations of locus 
coeruleus activity in humans. Current neuropharmacology, 6(3), 254-285. 
doi:10.2174/157015908785777193 

Sanders, A. F. (1975). The foreperiod effect revisited. Quarterly Journal of Experimental 
Psychology, 27(4), 591-598. doi:10.1080/14640747508400522 

Sanders, A. F. (1980). 20 Stage Analysis of Reaction Processes. In E. S. George & R. Jean (Eds.), 
Advances in Psychology (Vol. Volume 1, pp. 331-354): North-Holland. 

Sara, S. J. (2009). The locus coeruleus and noradrenergic modulation of cognition. Nat Rev 
Neurosci, 10(3), 211-223. doi:10.1038/nrn2573 

Sara, S. J., & Bouret, S. (2012). Orienting and Reorienting: The Locus Coeruleus Mediates 
Cognition through Arousal. Neuron, 76(1), 130-141.  

Sasaki, M., Shibata, E., Tohyama, K., Kudo, K., Endoh, J., Otsuka, K., & Sakai, A. (2008). 
Monoamine neurons in the human brain stem: anatomy, magnetic resonance imaging 
findings, and clinical implications. Neuroreport, 19(17), 1649-1654. 
doi:10.1097/WNR.0b013e328315a637 

Sasaki, M., Shibata, E., Tohyama, K., Takahashi, J., Otsuka, K., Tsuchiya, K., . . . Sakai, A. (2006). 
Neuromelanin magnetic resonance imaging of locus ceruleus and substantia nigra in 
Parkinson's disease. Neuroreport, 17(11), 1215-1218. 
doi:10.1097/01.wnr.0000227984.84927.a7 

Scheibehenne, B., Jamil, T., & Wagenmakers, E. J. (2016). Bayesian Evidence Synthesis Can 
Reconcile Seemingly Inconsistent Results: The Case of Hotel Towel Reuse. Psychol Sci, 
27(7), 1043-1046. doi:10.1177/0956797616644081 

Schevernels, H., van Bochove, M. E., De Taeye, L., Bombeke, K., Vonck, K., Van Roost, D., . . . 
Boehler, C. N. (2016). The effect of vagus nerve stimulation on response inhibition. 
Epilepsy Behav, 64(Pt A), 171-179. doi:10.1016/j.yebeh.2016.09.014 

Schramm, N. L., McDonald, M. P., & Limbird, L. E. (2001). The α2A-Adrenergic Receptor Plays a 
Protective Role in Mouse Behavioral Models of Depression and Anxiety. The Journal of 
Neuroscience, 21(13), 4875-4882.  

Schwabe, L., & Schachinger, H. (2018). Ten years of research with the Socially Evaluated Cold 
Pressor Test: Data from the past and guidelines for the future. 
Psychoneuroendocrinology, 92, 155-161. doi:10.1016/j.psyneuen.2018.03.010 

Sclocco, R., Beissner, F., Bianciardi, M., Polimeni, J. R., & Napadow, V. (2017). Challenges and 
opportunities for brainstem neuroimaging with ultrahigh field MRI. NeuroImage. 
doi:10.1016/j.neuroimage.2017.02.052 

Seibold, V. C., Bausenhart, K. M., Rolke, B., & Ulrich, R. (2011). Does temporal preparation 
increase the rate of sensory information accumulation? Acta Psychologica, 137(1), 56-
64. doi:10.1016/j.actpsy.2011.02.006 

Seifried, T., Ulrich, R., Bausenhart, K. M., Rolke, B., & Osman, A. (2010). Temporal preparation 
decreases perceptual latency: evidence from a clock paradigm. The Quarterly journal of 
experimental psychology, 63(12), 2432-2451. doi:10.1080/17470218.2010.485354 

Sellaro, R., van Leusden, J. W., Tona, K. D., Verkuil, B., Nieuwenhuis, S., & Colzato, L. S. (2015). 
Transcutaneous Vagus Nerve Stimulation Enhances Post-error Slowing. Journal of 
cognitive neuroscience, 27(11), 2126-2132. doi:10.1162/jocn_a_00851 



168 
 

Servan-Schreiber, D., Printz, H., & Cohen, J. D. (1990). A network model of catecholamine 
effects: gain, signal-to-noise ratio, and behavior. Science, 249(4971), 892-895 doi: 
http://dx.doi.org/810.1126/science.2392679.  

Sharma, A., & Couture, J. (2014). A review of the pathophysiology, etiology, and treatment of 
attention-deficit hyperactivity disorder (ADHD). Ann Pharmacother, 48(2), 209-225. 
doi:10.1177/1060028013510699 

Shibata, E., Sasaki, M., Tohyama, K., Kanbara, Y., Otsuka, K., Ehara, S., & Sakai, A. (2006). Age-
related changes in locus ceruleus on neuromelanin magnetic resonance imaging at 3 
Tesla. Magn Reson Med Sci, 5(4), 197-200.  

Smith, S. M., Jenkinson, M., Woolrich, M. W., Beckmann, C. F., Behrens, T. E., Johansen-Berg, H., 
. . . Matthews, P. M. (2004). Advances in functional and structural MR image analysis and 
implementation as FSL. NeuroImage, 23 Suppl 1, S208-219. 
doi:10.1016/j.neuroimage.2004.07.051 

Speirs, R. L., Herring, J., Cooper, W. D., Hardy, C. C., & Hind, C. R. (1974). The influence of 
sympathetic activity and isoprenaline on the secretion of amylase from the human 
parotid gland. Arch Oral Biol, 19(9), 747-752. doi:10.1016/0003-9969(74)90161-7 

Stahl, J., & Rammsayer, T. H. (2005). Accessory stimulation in the time course of visuomotor 
information processing: stimulus intensity effects on reaction time and response force. 
Acta Psychologica, 120(1), 1-18. doi:10.1016/j.actpsy.2005.02.003 

Steenbergen, L., Sellaro, R., de Rover, M., Hommel, B., & Colzato, L. S. (2015). No role of beta 
receptors in cognitive flexibility: Evidence from a task-switching paradigm in a 
randomized controlled trial. Neuroscience, 295, 237-242. 
doi:https://doi.org/10.1016/j.neuroscience.2015.03.049 

Steenbergen, L., Sellaro, R., Stock, A. K., Verkuil, B., Beste, C., & Colzato, L. S. (2015). 
Transcutaneous vagus nerve stimulation (tVNS) enhances response selection during 
action cascading processes. Eur Neuropsychopharmacol, 25(6), 773-778. 
doi:10.1016/j.euroneuro.2015.03.015 

Steinhauser, M., Maier, M., & Hübner, R. (2007). Cognitive Control Under Stress: How Stress 
Affects Strategies of Task-Set Reconfiguration. Psychological Science, 18(6), 540-545. 
doi:10.1111/j.1467-9280.2007.01935.x 

Strahler, J., Skoluda, N., Kappert, M. B., & Nater, U. M. (2017). Simultaneous measurement of 
salivary cortisol and alpha-amylase: Application and recommendations. Neurosci 
Biobehav Rev, 83, 657-677. doi:10.1016/j.neubiorev.2017.08.015 

Sutton, S., Braren, M., Zubin, J., & John, E. R. (1965). Evoked-potential correlates of stimulus 
uncertainty. Science, 150(3700), 1187-1188. doi:10.1126/science.150.3700.1187 

Swick, D., Pineda, J. A., & Foote, S. L. (1994). Effects of systemic clonidine on auditory event-
related potentials in squirrel monkeys. Brain Research Bulletin, 33(1), 79-86.  

Tait, D. S., Brown, V. J., Farovik, A., Theobald, D. E., Dalley, J. W., & Robbins, T. W. (2007). Lesions 
of the dorsal noradrenergic bundle impair attentional set-shifting in the rat. European 
Journal of Neuroscience, 25(12), 3719-3724. doi:10.1111/j.1460-9568.2007.05612.x 

Takahashi, J., Shibata, T., Sasaki, M., Kudo, M., Yanezawa, H., Obara, S., . . . Terayama, Y. (2015). 
Detection of changes in the locus coeruleus in patients with mild cognitive impairment 
and Alzheimer's disease: high-resolution fast spin-echo T1-weighted imaging. Geriatr 
Gerontol Int, 15(3), 334-340. doi:10.1111/ggi.12280 

Tobaldini, E., Toschi-Dias, E., Appratto de Souza, L., Rabello Casali, K., Vicenzi, M., Sandrone, G., . 
. . Montano, N. (2019). Cardiac and Peripheral Autonomic Responses to Orthostatic 
Stress During Transcutaneous Vagus Nerve Stimulation in Healthy Subjects. J Clin Med, 
8(4). doi:10.3390/jcm8040496 

Tona, K.-D., Keuken, M. C., de Rover, M., Lakke, E., Forstmann, B. U., Nieuwenhuis, S., & van 
Osch, M. J. P. (2017). In vivo visualization of the locus coeruleus in humans: quantifying 
the test–retest reliability. Brain Structure and Function. doi:10.1007/s00429-017-1464-5 



169 
 

Trujillo, P., Summers, P. E., Ferrari, E., Zucca, F. A., Sturini, M., Mainardi, L. T., . . . Costa, A. 
(2016). Contrast mechanisms associated with neuromelanin-MRI. Magnetic Resonance 
in Medicine, n/a-n/a. doi:10.1002/mrm.26584 

Usher, M., Cohen, J. D., Servan-Schreiber, D., Rajkowski, J., & Aston-Jones, G. (1999). The Role of 
Locus Coeruleus in the Regulation of Cognitive Performance. Science, 283(5401), 549-
554. doi:10.1126/science.283.5401.549 

Valentino, R. J., & Van Bockstaele, E. (2008). Convergent regulation of locus coeruleus activity as 
an adaptive response to stress. European Journal of Pharmacology, 583(2–3), 194-203. 
doi:http://dx.doi.org/10.1016/j.ejphar.2007.11.062 

van Bodegom, M., Homberg, J. R., & Henckens, M. (2017). Modulation of the Hypothalamic-
Pituitary-Adrenal Axis by Early Life Stress Exposure. Front Cell Neurosci, 11, 87. 
doi:10.3389/fncel.2017.00087 

van den Brink, R. L., Nieuwenhuis, S., & Donner, T. H. (2018). Amplification and Suppression of 
Distinct Brainwide Activity Patterns by Catecholamines. The Journal of Neuroscience, 
38(34), 7476-7491. doi:10.1523/jneurosci.0514-18.2018 

van den Brink, R. L., Wynn, S. C., & Nieuwenhuis, S. (2014). Post-error slowing as a consequence 
of disturbed low-frequency oscillatory phase entrainment. The Journal of Neuroscience, 
34(33), 11096-11105. doi:10.1523/jneurosci.4991-13.2014 

van der Zwaag, W., Schafer, A., Marques, J. P., Turner, R., & Trampel, R. (2016). Recent 
applications of UHF-MRI in the study of human brain function and structure: a review. 
NMR Biomed, 29(9), 1274-1288. doi:10.1002/nbm.3275 

van Kammen, D. P., & Kelley, M. (1991). Dopamine and norepinephrine activity in schizophrenia. 
An integrative perspective. Schizophr Res, 4(2), 173-191.  

Van Rullen, R., Busch, N. A., Drewes, J., & Dubois, J. (2011). Ongoing EEG Phase as a Trial-by-Trial 
Predictor of Perceptual and Attentional Variability. Frontiers in psychology, 2, 60. 
doi:10.3389/fpsyg.2011.00060 

van Steenbergen, H., & Band, G. P. (2013). Pupil dilation in the Simon task as a marker of conflict 
processing. Frontiers in Human Neuroscience, 7, 215. doi:10.3389/fnhum.2013.00215 

van Stegeren, A., Rohleder, N., Everaerd, W., & Wolf, O. T. (2006). Salivary alpha amylase as 
marker for adrenergic activity during stress: Effect of betablockade. 
Psychoneuroendocrinology, 31(1), 137-141. 
doi:http://dx.doi.org/10.1016/j.psyneuen.2005.05.012 

Varazzani, C., San-Galli, A., Gilardeau, S., & Bouret, S. (2015). Noradrenaline and dopamine 
neurons in the reward/effort trade-off: a direct electrophysiological comparison in 
behaving monkeys. The Journal of Neuroscience, 35(20), 7866-7877. 
doi:10.1523/jneurosci.0454-15.2015 

Ventura-Bort, C., Wirkner, J., Genheimer, H., Wendt, J., Hamm, A. O., & Weymar, M. (2018). 
Effects of Transcutaneous Vagus Nerve Stimulation (tVNS) on the P300 and Alpha-
Amylase Level: A Pilot Study. Frontiers in Human Neuroscience, 12, 202. 
doi:10.3389/fnhum.2018.00202 

Versluis, M. J., Peeters, J. M., van Rooden, S., van der Grond, J., van Buchem, M. A., Webb, A. G., 
& van Osch, M. J. P. (2010). Origin and reduction of motion and f0 artifacts in high 
resolution T2*-weighted magnetic resonance imaging: Application in Alzheimer's disease 
patients. NeuroImage, 51(3), 1082-1088. 
doi:http://dx.doi.org/10.1016/j.neuroimage.2010.03.048 

Vijayashankar, N., & Brody, H. (1979). A Quantitative Study of the Pigmented Neurons in the 
Nuclei Locus Coeruleus and Subcoeruleus in Man as Related to Aging. Journal of 
Neuropathology & Experimental Neurology, 38(5), 490-497. doi:10.1097/00005072-
197909000-00004 



170 
 

Vinck, M., Batista-Brito, R., Knoblich, U., & Cardin, J. A. (2015). Arousal and locomotion make 
distinct contributions to cortical activity patterns and visual encoding. Neuron, 86(3), 
740-754. doi:10.1016/j.neuron.2015.03.028 

Vonck, K., Raedt, R., Naulaerts, J., De Vogelaere, F., Thiery, E., Van Roost, D., . . . Boon, P. (2014). 
Vagus nerve stimulation...25 years later! What do we know about the effects on 
cognition? Neurosci Biobehav Rev, 45, 63-71. doi:10.1016/j.neubiorev.2014.05.005 

Vos, S. B., Jones, D. K., Viergever, M. A., & Leemans, A. (2011). Partial volume effect as a hidden 
covariate in DTI analyses. NeuroImage, 55(4), 1566-1576. 
doi:10.1016/j.neuroimage.2011.01.048 

Waldman, S. (2009). Chapter 11 - The Vagus Nerve—Cranial Nerve X. In (pp. p. 29–34): Pain Rev. 
Walker, S. C., Robbins, T. W., & Roberts, A. C. (2009). Differential contributions of dopamine and 

serotonin to orbitofrontal cortex function in the marmoset. Cereb Cortex, 19(4), 889-
898. doi:10.1093/cercor/bhn136 

Warren, C. M., & Holroyd, C. B. (2012). The Impact of Deliberative Strategy Dissociates ERP 
Components Related to Conflict Processing vs. Reinforcement Learning. Front Neurosci, 
6, 43. doi:10.3389/fnins.2012.00043 

Warren, C. M., Tanaka, J. W., & Holroyd, C. B. (2011). What can topology changes in the oddball 
N2 reveal about underlying processes? Neuroreport, 22(17), 870-874. 
doi:10.1097/WNR.0b013e32834bbe1f 

Warren, C. M., Tona, K. D., Ouwerkerk, L., van Paridon, J., Poletiek, F., van Steenbergen, H., . . . 
Nieuwenhuis, S. (2019). The neuromodulatory and hormonal effects of transcutaneous 
vagus nerve stimulation as evidenced by salivary alpha amylase, salivary cortisol, pupil 
diameter, and the P3 event-related potential. Brain Stimul, 12(3), 635-642. 
doi:10.1016/j.brs.2018.12.224 

Warren, C. M., van den Brink, R. L., Nieuwenhuis, S., & Bosch, J. A. (2017). Norepinephrine 
transporter blocker atomoxetine increases salivary alpha amylase. 
Psychoneuroendocrinology, 78, 233-236. doi:10.1016/j.psyneuen.2017.01.029 

Warren, C. M., Wilson, R. C., van der Wee, N. J., Giltay, E. J., van Noorden, M. S., Cohen, J. D., & 
Nieuwenhuis, S. (2017). The effect of atomoxetine on random and directed exploration 
in humans. PLoS One, 12(4), e0176034. doi:10.1371/journal.pone.0176034 

Weiskopf, N., Mohammadi, S., Lutti, A., & Callaghan, M. F. (2015). Advances in MRI-based 
computational neuroanatomy: from morphometry to in-vivo histology. Curr Opin Neurol, 
28(4), 313-322. doi:10.1097/wco.0000000000000222 

Weiskopf, N., Suckling, J., Williams, G., Correia, M. M., Inkster, B., Tait, R., . . . Lutti, A. (2013). 
Quantitative multi-parameter mapping of R1, PD(*), MT, and R2(*) at 3T: a multi-center 
validation. Front Neurosci, 7, 95. doi:10.3389/fnins.2013.00095 

Wetzels, R., & Wagenmakers, E. J. (2012). A default Bayesian hypothesis test for correlations and 
partial correlations. Psychon Bull Rev, 19(6), 1057-1064. doi:10.3758/s13423-012-0295-x 

Wolff, N., Mückschel, M., Ziemssen, T., & Beste, C. (2018). The role of phasic norepinephrine 
modulations during task switching: evidence for specific effects in parietal areas. Brain 
Structure and Function, 223(2), 925-940. doi:10.1007/s00429-017-1531-y 

Wonderlick, J. S., Ziegler, D. A., Hosseini-Varnamkhasti, P., Locascio, J. J., Bakkour, A., van der 
Kouwe, A., . . . Dickerson, B. C. (2009). Reliability of MRI-derived cortical and subcortical 
morphometric measures: effects of pulse sequence, voxel geometry, and parallel 
imaging. NeuroImage, 44(4), 1324-1333. doi:10.1016/j.neuroimage.2008.10.037 

Worringer, B., Langner, R., Koch, I., Eickhoff, S. B., Eickhoff, C. R., & Binkofski, F. C. (2019). 
Common and distinct neural correlates of dual-tasking and task-switching: a meta-
analytic review and a neuro-cognitive processing model of human multitasking. Brain 
Struct Funct, 224(5), 1845-1869. doi:10.1007/s00429-019-01870-4 



171 
 

Yakunina, N., Kim, S. S., & Nam, E. C. (2017). Optimization of Transcutaneous Vagus Nerve 
Stimulation Using Functional MRI. Neuromodulation, 20(3), 290-300. 
doi:10.1111/ner.12541 

Yerkes, R. M., & Dodson, J. D. (1908). The relation of strength of stimulus to rapidity of 
habit‐formation. Journal of comparative neurology and psychology, 18(5), 459-482.  

Yeung, N., Nystrom, L. E., Aronson, J. A., & Cohen, J. D. (2006). Between-task competition and 
cognitive control in task switching. The Journal of Neuroscience, 26(5), 1429-1438. 
doi:10.1523/jneurosci.3109-05.2006 

Yuan, H., & Silberstein, S. D. (2016). Vagus Nerve and Vagus Nerve Stimulation, a Comprehensive 
Review: Part I. Headache, 56(1), 71-78. doi:10.1111/head.12647 

Zecca, L., Stroppolo, A., Gatti, A., Tampellini, D., Toscani, M., Gallorini, M., . . . Zucca, F. A. (2004). 
The role of iron and copper molecules in the neuronal vulnerability of locus coeruleus 
and substantia nigra during aging. Proceedings of the National Academy of Sciences of 
the United States of America, 101(26), 9843-9848. doi:10.1073/pnas.0403495101 

Zwanenburg, J. J. M., Visser, F., Hendrikse, J., & Luijten, P. R. (2013). Unexpected lateral 
asymmetry in TSE image contrast explained: tissues with short T2 show extreme 
sensitivity to B1 inhomogeneity. Poster presented at the ISMRM 21st Annual Meeting. 
Salt Lake City, Utah, USA.  

 

 

 

 

  



172 
 

 

  


