
Open Access Library Journal 
2017, Volume 4, e3748 
ISSN Online: 2333-9721 

ISSN Print: 2333-9705 

DOI: 10.4236/oalib.1103748  July 12, 2017 

 
 
 

The Cholinergic-Regulated Thalamocortical 
Imagining as Mind Differentiated in  
Two Phases of Sleep: A View from  
the Guangdong People  

Zi-Jian Cai 

CaiFortune Consulting, Suzhou, China 

 
 
 

Abstract 
Recently, many achievements on neural sciences have been made by the 
people in television, such as the adipose cause of male hypothalamic aging, 
and so on. In this article, it is reported that, on June 17 this year in evening in 
television, the people in Guangdong attending the Opening Ceremony of 
BRICS Games there suggested that the cholinergic-regulated thalamocortical 
activation would result in the cortical imagining in mind in sleep. In slow 
wave sleep, due to the inhibition of thalamic intralaminar nuclei, it would 
cause the thalamocortical spindle and random free imagining in mind away 
from the environment by the remaining weak cholinergic activity. In rapid eye 
movement sleep, due to the activation of the nonspecific thalamic intralami-
nar nuclei, it would cause the desynchronized dream with conscious attention 
and imagination in mind by the saliently active cholinergic system. It is thus 
simply demonstrated the secret of mind in sleep that many people are inter-
ested in, which is perspective in application to hypnosis and psychoanalysis. 
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1. Introduction 

Recently, due to the propagation of internet, the literature on science and tech-
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nology has been available to the people. Therefore, the people in television are 
seriously concerned about the important progressions of science and technology. 
In addition, the people in television may further propose some mechanisms to 
solve the difficult problems on natural sciences, with unsolved problems on 
neuroscience among the hottest topics attracting the people.  

The hypotheses on neuroscience recently proposed by the people in television 
include: (1) In December 2015, citing the wind in causing aging I felt earlier than 
the people, I proposed that it could influence slow wave sleep, and therefore 
cause senescence. In 2016, I published a paper proposing that the skin senes-
cence would result in the senescent degeneration of hypothalamic suprachias-
matic nucleus (SCN) [1]. On July 5 in 2016, in television I saw the European 
people had in parallel speculated in their local time one day earlier the male se-
nescent pathway from adipose accumulation to reduction of sperm to degenera-
tion of hypothalamic preoptic area (POA), very similar. In 2017, I published a 
paper, introducing, reviewing and supporting the European people in television 
and their views [2]. Because the aging mechanisms are related to the longevity of 
human life, their significance of application is more prospective than the theory 
of evolution and the DNA double helix. (2) On May 7, 2016, from television I 
saw that one day before on the local time of USA the NBA athletes had consi-
dered that the sympathetic nerves perceiving the noxious stimulus and then 
constricting the blood vessels might be the mechanism of pain sensation. In that 
year, I published a paper, introducing, reviewing and supporting the US 
sportsmen in television and their hypothesis [3]. 

In this article, it is reported by the witness of the author that the Guangdong 
people in television tried to propose a solution to reveal the secret of mind in 
sleep. 

2. The Hypothesis by the Guangdong People 

On June 17, 2017, in evening in television, the people in Guangdong attending 
the Opening Ceremony of BRICS Games held in Guangzhou suggested that the 
cholinergic-regulated forebrain activation should result in the thalamocortical 
imagining in mind during sleep. In slow wave sleep, because the thalamic intra-
laminar nuclei were inhibited, it manifested as the thalamocortical spindle and 
random free imagining in mind away from the environment. In rapid eye 
movement sleep, because the nonspecific thalamic intralaminar nuclei were ac-
tivated, it manifested as the desynchronized thalamocortical dream with con-
scious attention and imagination in mind. In this article, it is further added 
many lines of evidence from literature to depict and support this view of 
Guangdong people. It is thus expected to demonstrate the secret of mind in sleep 
that many people are interested in.  

3. The Supporting Evidence 

There are many lines of evidence in support of this new hypothesis from the 
Guangdong people in television. They are mainly categorized as the followings: 
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(1) Besides the low-frequency delta wave, the thalamocortical spindles of 
higher frequency also often occur during the slow wave sleep [4]. Recently, it has 
been demonstrated in both humans and animals that the thalamocortical spin-
dles may be increased by the remaining weak cholinergic system then. In hu-
mans, it was reported that administration of donepezil, an acetylcholinesterase 
inhibitor, markedly improved the mental status and incorporated the association 
of sleep spindles [5]. Besides, in rats it was demonstrated that optical stimulation 
of cholinergic inputs to the thalamic reticular nucleus (TRN) activated the local 
GABAergic neurons to promote sleep and generated the spindle oscillations that 
correlated with slow wave sleep [6]. Obviously, the remaining weak cholinergic 
activities during slow wave sleep [7] result in the increase in thalamocortical 
spindles of higher frequency. Because the cholinergic inputs are responsible for 
generating the various imageries in cortex [7] [8] [9], the remaining weak choli-
nergic activation of thalamocortical networks during slow wave sleep would 
cause the random free thalamocortical imagining in mind in slow wave sleep, 
consistent with the various hypnotic procedures drawing the attention away 
from the environment.  

(2) It is common knowledge that the cholinergic inputs to the forebrain are 
active during rapid eye movement sleep [7] [10], thereby also causing the thala-
mocortical imagining in mind in rapid eye movement sleep. It is as well com-
mon knowledge that the dreams full of imagination occur during the rapid eye 
movement sleep [11] [12]. However, in rapid eye movement sleep, the intrala-
minar thalamic nuclei are activated [13], responsible for coordination of various 
cortical areas for cognitive, sensory, attentive and motor functions [13], while in 
slow wave sleep the intralaminar thalamic nuclei are inhibited [13]. In this re-
gard, there would cause the desynchronized thalamocortical dream with con-
scious attention and imagination in mind during rapid eye movement sleep, in 
contrast to the random free imagining in mind during slow wave sleep. 

In all, these categories of evidence depict and support the view from the 
Guangdong people in television that the cholinergic-regulated thalamocortical 
activation would result in two types of thalamocortical imagining in mind diffe-
rentiated in the two phases of sleep, as in Table 1. 

4. Discussions 

The mental activities during sleep have been the secret problem attracting the  
 
Table 1. Two types of thalamocortical imagining differentiated in two phases of sleep. 

 Slow wave sleep Rapid eye movement sleep 

Cholinergic activity Low High 

Thalamic intralaminar nuclei Inhibited Activated 

Wave form Slow delta wave + spindle Desynchronized fast wave 

Thalamocortical imagining Weak, free and random Strong and organized 

Attention and coordination No Yes 
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attention of many people and scientists. In this article, from the view of Guang-
dong people in television, it is easy to understand that the cholinergic-regulated 
thalamocortical imaging is the main mental activities during sleep. Due to the 
difference in the activity of intralaminar thalamic nuclei during the two phases 
of sleep, the slow wave sleep manifests random free imagining as mental activity, 
while the rapid eye movement sleep manifests desynchronized dream with con-
scious attention and imagination. With imagining as the consequence of choli-
nergic-regulated thalamocortical activities, the Guangdong people in television 
depict the simple and intuitive solution to the secret mind during sleep. 

It is necessary to point out that the random free thalamocortical imagining in 
slow wave sleep occurs together with the strong slow delta wave. Thus, the im-
agining may be very weak in slow wave sleep, as compared to that in rapid eye 
movement sleep. It requires more investigations on this neglected topic along 
with hypnosis in future.  

It is important to note that the simplicity of solution would impact on the 
consideration of other complex phenomena during the two phases of sleep. For 
the complex mental activities, there are various theories and models for their 
neural processes, such as memory [14] [15] and language [16]. With this simple 
mechanism of cholinergic-regulated thalamocortical imaging as the main mental 
activities during sleep, along with the various theories and models of memory 
and language, it is possible to incorporate these complex neural processes into 
the sleep, and to figure out their difference from those during waking.  

5. Brief Perspectives 

The view from Guangdong people in television the cholinergic-regulated thala-
mocortical imaging as the mind during sleep is perspective in the followings: 
1) Due to the intuition and simplicity of the solution, it is easy to explain the se-

cret of mental activities during sleep that many people and scientists feel in-
terested.  

2) With this simple solution from Guangdong people in television, it is perspec-
tive to improve the various technologies of hypnosis and hypnotic treatments 
in future, not only relaxing the body, but also guiding the self free imagining 
away from the environment. 

3) Likewise, the Freudian psychoanalysis treats the patients and explains the 
contents in dreams [17] [18]. With this simple solution from Guangdong 
people in television, it is also perspective to improve the Freudian psychoana-
lysis in the future.  

6. Conclusions 

In conclusion, in this article, it introduces a new view raised by the Guangdong 
people in television attending the Opening Ceremony of BRICS Games held in 
Guangzhou in the evening on June 17, 2017, suggesting that: (1) The choliner-
gic-regulated thalamocortical activation should result in the thalamocortical 
imagining in mind during sleep. (2) In slow wave sleep, as the thalamic intrala-
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minar nuclei were inhibited, it manifested as the thalamocortical spindle and 
random free imagining in mind away from the environment. (3) In rapid eye 
movement sleep, as the nonspecific thalamic intralaminar nuclei were activated, 
it manifested as the desynchronized dream with conscious attention and imagi-
nation in mind. In this article, it further collected relevant literatures to depict 
and support all these three points of view of the Guangdong people in television.  
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