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267
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LD. See light-dark cycles
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circadian control (molecular mechanisms), 143-148
circadian timing, 136-143
circadian-modulated kinase signaling, 143-147
developmental effects of circadian disruption,
140-141
epigenetics and circadian control, 147-148
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leptin, 92, 224, 226, 229, 240, 243, 299
circadian disruption (metablic signals), 225
leukocytes, 11, 262, 263, 265, 266, 272, 273
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Li, Q., 359
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dominant entrainment factor for SCN, 4-5
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light at night, 4, 10, 12, 75, 137, 207, 214, 217, 218,
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229-230
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light-dark cycles, 13, 25, 31, 32, 41, 62, 69, 93, 106,
165, 171, 174, 191, 215, 223, 230, 231, 232, 263,
291, 292, 317, 339, 346
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273, 275, 276
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long-term potentiation (LTP), 142

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009060349
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-06034-9 — Biological Implications of Circadian Disruption
Edited by Laura K. Fonken , Randy J. Nelson

Index

More Information

388 Index

Longcore, Travis, 356-380
long-term potentiation (LTP), 143, 145, 146, 147, 148
low-density lipoprotein (LDL), 226
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115, 116
changes in sleep (hallmark), 108
characteristics, 107
symptoms (diurnal variation), 108
male fertility: circadian disruption (impact), 213-214
Malpas, S.C., 240
mammals, 6, 13, 23, 24, 26, 34, 285, 340, 345, 348
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melatonin molecule, 58
melatonin phase shift, 66
melatonin production, 58, 61, 344, 356, 369
melatonin receptor glands: therapeutic potential, 7071
melatonin receptors, 59-61
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melatonin release, 40, 185, 219

melatonin suppression, 103, 369
melatonin-receptor mediated modulation, 65-70
melatonin-related analogues (efficacy), 63—64
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disrupted circadian rhythms, 100-122
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circadian rhythm disruptions “hallmark”, 102
mesolimbic reward system, 113
metabolic disruption, 9, 10, 71
metabolic function, 8
circadian rhythm disruption, 223-237
night shift workers, 223-225
metabolism, 1, 13, 94
circadian regulation, 8—10
metabolites, 9, 30, 187
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268, 275, 288, 291
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Cry double mutant, 143
granulosa cells, 64
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meal timing, 230
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role in childbirth (labor and delivery), 218
molecular clock genes, 213, 217
molecular clockwork, 134-135, 146, 148, 187, 270
mechanisms responsible for circadian rhythm
generation, 136
molecular mechanisms of circadian clock, 3-5
light “dominant entrainment factor for SCN”, 4-5
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Moran’s I test statistic, 372
Morris water maze, 7, 138, 142, 143
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mRNA, 148, 169, 170, 172, 245, 289, 318
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MT; and MT, receptors, 58, 59, 60, 62, 63, 64, 70
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MT; knockout mice, 40
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MT; signaling, 41
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muscle, 91, 230, 232
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nervous system function: circadian control, 185
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neurocognitive processes, 35
neurodegeneration, 165, 169, 170, 172, 173, 175, 187,
194
neuroendocrine axis, 84, 85
neuroendocrine function: circadian rhythm disruption,
206222
neuroendocrine network: relay of light from eye to
reproductive axis, 207
neuroendocrine processes, 35
photoperiodic regulation, 38-39
neuroendocrine responses, 85
neuroendocrine signaling, 190
neuroendocrine system, /90
“postal service”, 209
primary role, 209
regulation of hormone release (fertility), 209-212
neurogenesis, 139
neuroimmune activation, 187
neuroimmune cells, 187
neuroimmune function, 183
neuroimmune system: harmony with circadian system
(disruption), 184

neuroinflammation, 165, 172, 183, 184, 187, 191, 194,
195, 195
modulation (targeting clock), 193—-194
role in TBI and SPI, 187-189
neuroinflammatory activation, 187
neuroinflammatory events: after TBI or SCI (timing and
spatial organization), /88
neurologic recovery, 193—-194
neuronal activity, 62, 101, 102, 146, 287
neuropeptide S receptor 1 (Npsrl), 272
neuropeptides, 2, 28, 29, 30, 169, 175
neuroprotection, 184, 188, 189, 192, 193
neuropsychiatric processes: photoperiodic regulation, 3941
neurotransmitters, 168, 187
neurotrauma, 185, 187, 188, 189
circadian-neuroimmune axis, 190-194
dysregulation of circadian rhythms, 192-193
leveraging chronobiologic strategies, 194—-196
linking circadian cues in external environment to
internal oscillators, 190-192
recovery enhancement, 194—-196
role of internal body clock, 192-194
neurotrauma (future directions), 194-196
chronotherapies, 194-196
circadian regulation of neurorepair-related events, 194
preclinical insight, 194
promising approaches, 194-196
neutrophil extracellular traps (NETs), 257
neutrophil:lymphocyte ratio (NLR), 273
neutrophils, 186, 188, /88, 259, 274
NFOV camera, 363
NF«B, 90, 272, 273, 274, 275, 321
nicotinamide adenine dinucleotide (NAD"), 311
night eating syndrome (NES), 226
night shift workers, 9, 12, 138, 223
circadian rhythm disruption and metabolic function,
223-225
Nile grass rats (Arvicanthis niloticus), 139
nitric oxide, 8
NK. See natural killer (cells)
N-methyl- d-aspartic acid (NMDA), 4, 33, 140, 143, 145
nobiletin (NOB), 324, 325
nocturnal animals: activity rhythm, 343
nocturnal mice, 40, 287, 289
nocturnal rodents, 33, 40, 92, 227
nocturnal species, 32, 41, 92, 136, 340, 347
non-alcoholic fatty liver disease (NAFLD), 317
norepinephrine, 243, 244
Northern treeshrew (Tupaia belangeri), 342
Npas2, 170, 171, 173, 187, 244
Nrldl, 11, 187, 272, 273, 274, 275, See also Rev-Erba
nuclear factor erythroid 2-related factor 2 (NRF2), 321
nuclear receptor subfamily 1 group D, 311, See also
Nrldl
nuclear receptors, 135, 193, 318, 320
nucleus accumbens (NAc), 101
nucleus of solitary tract (NTS), 85
nurses, 356
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food intake rhythm and BP rhythm, 240-241
meal timing as effective modulator, 231
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optic nerve, 207, 209
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ovarian function, 208, 216, 217

ovary, 91, 210, 211, 212, 216, 218, 318

overt circadian rhythms, 26, 66, 67, 73, 167, 174, 175

pancreas, 9, 91, 225, 232, 318
paracrine signals, 28, 101
paraventricular nucleus (PVN), 58, 85, 87
of hypothalamus, 101
primary efferent pathways, 85
paraventricular nucleus of thalamus (PVT), 101
pars tuberalis, 73
Patagonian leaf-eared mice (Phyllotis xanthopygus), 342
pathogen-associated molecular patterns (PAMPs), 259
perception: varies across day, 7
pericytes, 186, 189
perinatal depression, 109
perinatal period, 115
Period (Per) genes, 3, 26, 34, 88, 102, 136, 171, 187,
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Period 1 (Perl) gene, 3, 37, 62, 135, 144, 146, 148, 170,
172, 193, 215, 318
expression, 142, 145, 171, 173, 174, 273, 287, 313
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knockout mice, 245
upregulation, 33
Period 2 (Per2) gene, 3, 8, 37, 113, 135, 140, 142, 148,
170, 171, 172, 173, 174, 273, 274, 311, 312, 318,
319, 321
dampened oscillations, 274
germline deletion, 172
knockout mice, 291
mutant mice, 244, 318
thythm, 146, 175, 267
upregulation, 33
Period 3 (Per3) gene, 3, 113, 135, 170, 271, 273
peripheral clocks, 5, 6, 8, 89, 230
aging (decreased coordination with SCN), 174
peroxiredoxin oxidation, 27
peroxisome proliferator-activated receptors (PPAR), 230
PFC. See prefrontal cortex
phagocytosis, 259, 260
phase advancement method, 116
Phase Angle of Entrainment, 25
phase resetting, 32, 42
phase response curve (PRC), 31, 32, 34, 36, 66
phase shift hypothesis, 107, 115
phase shift rhythms, 66, 287
phase shifts, 2, 66, 66, 67, 108, 113, 115, 137, 138, 145,
174, 2217, 267, 274, 292, 342
phase-response curve (PRC), 66, 67, 343
photic (amplitude), 36
phosphorylation, /44, 146
photic processing, 23, 30-34
photic resetting, 32, 33, 34, 36
photic stimuli, 65

photoentrainment, 30-34
photoperiodic encoding, 34-41
overt responses, 35-36
photoperiodic modulation, 35
photoperiodic regulation
neuroendocrine processes, 38—-39
neuropsychiatric processes, 39—41
photoperiodic responses, 35
photoperiods, 24, 32, 34, 35, 36, 37, 40, 75, 266, 346
photosensitive retinal ganglion cells (pPRGCs), 349
physiologic cues: coordination of circadian rhythms, 5
physiology, 13
pineal gland, 28, 35, 58, 172, 297
main source of melatonin production, 58
Pittsburgh, 365
pituitary adenylate cyclase activating peptide (PACAP),
4,33, 102
pituitary gland, 209, 215
plasticity, 24, 33, 34, 35, 38, 42, 140, 141, 189, 262
pMAPK-activated ribosomal S6 kinase (P9ORSK), 144,
146
polymorphisms, 114, 232, 269, 271, 272, 297, 316
postpartum depression (PPD), 109-110, 115
incidence, 109
Prairie rattlesnake (Crotalus viridis viridis), 342
prefrontal cortex, 86, 88, 92, 113, 135, 140, 141, 142, 174
pregnancy, 210, 212, 213, 215, 217
circadian disruption (impact), 217-219
preoptic (PO) area, 101
progesterone, 210, 216, 217
produced by ovary at high levels after ovulation,
211
progesterone receptors (PR), 319
prokineticin 2 (Prok2), 2
prostaglandins, 8, 191
prostate cancer, 374, 316, 323, 360, 365, 372
correlation with shift work, 313
protein CLOCK influences, 101
protein kinase A (PKA), 143, 144, 321
public health, 356, 360, 362

quality of life, 113
questionnaires, 358, 372
ALAN and breast cancer (non-significant
association), 359
breast cancer (California teachers), 359

rabbit, 62, 240
ramelteon, 66, 67, 68, 70
raphe nucleus, 2, 28, 89
rapid eye movement (REM) sleep, 108
rats, 5, 7, 62, 137, 138, 140, 171, 191, 193, 240, 243,
274, 287
aging, 169
Rea, M. S., 368, 369
recall bias, 359, 373
red light, 195, 348, 369
Reiter, R. J., 61
remote sensing, 360, 363
renin-angiotensin-aldosterone system, 243, 246
Rensselaer Polytechnic Institute, 368
reproductive failure, 86, 90
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circadian disruption (impact), 212-213
circadian disruption (mammalian overview), 208
retina, 4, 28, 58, 62, 63, 102, 185
retinal input, 2, 30, 32, 101
SCN cellular responses, 33—-34
retino-hypothalamic tract, 2, 4, 30, 58, 101, 135, 185
retinoic acid response elements (RREs), 135, 171, 312
retinoic acid-related orphan receptors (RORs), 3, 26,
135, 187, 193, 271, 311
retrosplenial cortex, 141, 142
Rev-Erb genes, 3, 26, 171, 187, 193, 194, 196, 292, 312
Rev-Erba, 11, 37, 89, 135, 136, 187, 193, 230, 232, 272,
273, 289, 320, 324, 325, See also Nrldl
Rev-Erbf3, 289, 325
nuclear receptors, 135
rheumatoid arthritis, 10, 260, 262
RHT. See retino-hypothalamic tract
rhythmic behavior: melatonin-receptor mediated
modulation, 65-70
rhythmic functions: modulation by endogenous
melatonin, 61-63
Richter, C.P., 5
rodents, 35, 40, 89, 191, 193, 342, 349
adaptation of physiological processes to shift work
(proxy investigation), 212
circadian disruption (impact on reproductive
functions), 208
nocturnal (limitations as models for human disease),
216
nocturnal locomotor activity, 25
root mean square of successive RR interval differences
(rtMSSD), 244
Rosenthal, Anthony, 100-122
running wheel, 6, 62, 69, 73, 74
rural areas, 351

satellite and aerial data (ALAN exposure measurement),
360-365
aerial photography, 364-365
CubeSats, 363-364
DMSP-OLS, 360-362
JL1-3B and GF-2 (China), 362-363
satellite comparisons, 361
VIIRS, 362
schizophrenia
circadian rhythm disruption, 111-112
key features, 112
SCI. See spinal cord injury
SCN, 1, 12, 13, 40, 58, 62, 87, 89, 101, 115, 134, 190,
207, 209, 230, 287, 297, 349
circadian-focused properties, 2
core and shell regions, 2
definition, 41
lesions, 2
light “dominant entrainment factor”, 4-5
location, 2
master circadian pacemaker, 1-3, 58, 166, 167-170,
206
neuron-firing, 2
PERIOD expression, 25
proper functioning (female fertility), 215

regulation of peripheral processes, 5
retinal input, synchronized output, few peripheral
feedback mechanisms, 3
rhythms ‘entrained by light information’, 2
role, 23, 24
sensitivity to light, 102
unique circadian-focused properties, 185
ventrolateral “core” versus dorsomedial “shell”, 27,
28
SCN circadian oscillatory protein (SCOP), 144, 145
SCN circadian timekeeping, 24-30
intrinsic, 28-30
membrane and cytosolic oscillators, 24-27
network effects, 28-30
transcriptional-translational oscillator, 24-26
SCN clock, 89, 345
SCN network computations: formal and mathematical
models, 29
SCN network organization, 27-28
SCN neurons, 25, 27, 29, 101, 102, 342, 346
AD-related alterations, 168
SCN neuropeptides, 28, 34
non-synaptic release, 28
SCN photic processing, 30-34
SCN photic resetting: intercellular communication, 34
SCN photoperiodic encoding, 34-41
sea snails (Bulla gouldiana and Aplysia california),
340
season of birth, 42
seasonal affective disorder (SAD), 40, 41, 42, 70, 100,
106, 115
circadian phase-shift hypothesis, 107
melatonin hypothesis, 107
symptoms (summer versus winter), 107
seasonality, 24
seasons, 35, 42
secondary damage, 183, 188, 189, 194, 195
selective serotonin reuptake inhibitors (SSRIs),
109
semen quality: resistant to circadian disruption, 213
sensory sensation: varies across day, 7
serotonin, 41, 70
sex dimorphism, 245
shift work, 75, 92, 100, 112, 114, 117, 207, 208, 219,
285, 293, 315, 317
adverse coronary events (increased risk), 291
circadian disruption (impact on reproductive
functions), 208
circadian rhythm disruption, 104-105
classified as probable carcinogen, 313
definition, 212
effects on learning and memory, 137
environmental disruption (of circadian rhythms),
261-263
impact on reproductive success, 214
recommendations, 212
shift workers, 75, 116, 239, 296, 316, 356
circadian disruption (impact on fertility), 212
classification, 212
reduced fertility (possible primary cause), 212
selection bias (underestimation of detrimental effects),
262
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139, 140
signaling pathways: non-canonical, 59, 60
Simpkins, Devin, 256-284
simulated jetlag, 34, 37
simultaneous autoregressive (SAR) model, 372
single nucleotide polymorphisms (SNPs), 111, 113, 316,
322
Sirtuin 1 (Sirtl), 273, 311
histone deacetylase, 274
sky quality meter (SQM), 364, 366
skyglow, 339, 340, 342, 344, 350, 351, 365
satellite image, /2
sleep, 89, 185
genetic disruptions, 269-271
REM and NREM stages, 71
sleep apnea, 71, 93, 238
sleep deprivation, 174, 191
chronotheraphy in mental health, 116
environmental disruption (of circadian rhythms),
264-265
sleep disorders, 69, 70, 73, 75
sleep disruption, 105, 109, 112, 191, 192, 224
effects on vaccination efficacy, 260
sleep duration, 247, 364
sleep loss, 4, 92
sleep phase: genetic disruption of circadian rhythms, 270
sleep quality, 366, 368
sleep-wake cycle, 87, 105, 167, 172, 174,207, 214, 247
cardiovascular regulation, 8
small-interfering RNA, 193
smartphones, 370, 372, 373
social cues, 2, 5
social jetlag, 93, 106, 112, 224, 228, 247, 264, 270, 293,
296, 297, 315
definition, 13, 285
South Korea, 190
spatial pattern, 363, 371, 372
spectra, 339, 341, 348-349
spinal cord injury, 183, 184, 190, 191, 192, 193, 194,
196, 274
role of neuroinflammation, 187-189
Spitschan, M., 358
spontaneously hypertensive rats (SHRs), 243
Stevens, R. G., 369
street lighting, 346, 350, 362
stress, 86, 89, 94, 185
physiological versus psychological, 85
stress axis, 85-86
stress system, 84, 91, 93, 94
subjective night, 32, 33, 67
subparaventricular zone (SPZ), 101
substance use disorders (SUDs), 106
circadian rhythms, 113-114
sunlight, 103, 137, 315, 357
suprachiasmatic nucleus. See SCN
Sutton, E.F., 242
synaptic plasticity, 104, 116, 118, 142, 147, 148
Syrian hamster (Mesocricetus auratus), 7, 26, 139, 170,
291, 342

T cells, 186, 188, 257, 259, 260, 263, 268, 273, 274
pleiotropic roles in immune function, 260

T lymphocytes, 189
Tammar wallaby (Macropus eugenii), 345
tau, 7, 26, 146
TBI. See traumatic brain injury
T-cycles, 31, 32, 37
testosterone, 210, 214
reductions in sex drive of female shift workers, 217
role (in ovary), 216
shift workers, 213
thalamus, 2, 28, 32, 40, 58, 73
Thosar, Saurabh S., 285-309
timeless (TIM) protein, 113, 270, 271, 311
time-restricted eating (TRE), 239, 248
active phase (translational potential), 241-242
time-restricted feeding (TRF), 239, 241, 242, 243, 244,
247
BP circadian rhythm (modulation of clocks), 246
definition, 6
tissue-specific clocks, 5-6
toll-like receptors (TLRs), 259
torpor, 36, 39, 59, 62
definition, 61
transcriptional-translational feedback loops (TTFLs), 3,
24, 26, 27, 87, 88, 89, 90, 91, 135, 170, 244, 268,
345
disruption in immune cells, 92
genetic disruptions, 92
transcriptional-translational oscillator, 24-26
transforming growth factor beta (TGFf), 321
transforming growth factor betal (TGFp1), 325
traumatic brain injury, 183, 184, 190, 191, 192, 193,
194, 196
role of neuroinflammation, 187-189
tricyclic antidepressants (TCAs), 109
triglycerides, 91, 92, 226, 227, 229
circadian disruption (metablic signals), 225
tumor necrosis factor alpha (TNFa), 90, 260, 263, 265,
267, 268, 273, 275, 296, 320
turtle, 347, 367
type 2 diabetes, 90, 226, 230, 232, 238, 240, 241, 261,
299

ubiquitin, 194, 270, 311

UCSF7447 and UCSF3384 64, 68, 69, 75
ulcerative colitis, 271, 273

ultraviolet (UV) radiation, 311, 316, 340, 349
United States, 11, 70, 75, 190, 196, 224, 360

variable number tandem repeat (VNTR), 271
vasoactive intestinal polypeptide (VIP), 25, 27, 34, 38,
113, 168, 170, 175, 207, 209, 215
immunocreactivity, 169
regulates SCN function, 29
vasopressin, 169, 170, 172
ventral tegmental area (VTA), 101, 101, 113
VIP receptor 2 (VPAC2), 2, 169
visible infrared imaging radiometer suite (VIIRS), 361,
362, 363, 364
visible near-infrared (VNIR), 360

wake times: alarm-clock versus natural, 106
waveform of daily rhythms, 34
wearable devices, 358, 373
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weight-gain risk (night shift work), 225

World Atlas of Artificial Night Sky Brightness

(WAANSB), 364, 366
Wright, K. P., Jr, 265

Yaw, Alexandra M., 206-222
Yin, Xiaozhe, 356-380
Young, M., 289

Zebra finch (Taeniopygia castanotis),
342

zebrafish, 227, 340

Zeitgeber Time (ZT), 11, 25
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