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ABSTRACT: Since the year 2006, I have posted evidences and papers on magazine, webs, and conference. (I)Those posts and papers

discuss relationship among origin of EEGs, information processing in brain, and blood circulation. (II)Those posts and papers suggest that

blood circulation plays the role of basic timer when brain processing information; Suggest one possible mziscuiar mechanism of this

'blood cycle timer'. In the molecular mechanism, H*, O,, working mechanism =f microcirculation sysiem, H+ veats cf NMDA receptor are

key factors. (II[)Those posts and papers suggest that the sense of 'time passes' is the: sense of 'press' that comes of blood flowing in brain.

The sense of 'a physical continuous process' is constituted by two senses: (1) Sense of 'press’ (i) Sense come from 'a sequence of active

metadata'. This paper is a review of those cvigences and papers. Section 1 gives a description of the model. Section 2~5 give the evi-

dences supporting the mo-ci, and clarify some grovlems. Section 6~8 use the model to explain some phenomena of neuroscience (e.g.

Origin of alpha wave, EEGrs from iinds of sleep phases, etc.).
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Introduction

Since the year 2006, I have posted evidences and papers on
magazine, webs, and conference "'®%, ()Those posts and papers
discuss relationship among origin of EEGs, information processing
in brain, and blood circulation. (II)Those posts and papers suggest
that blood circulation plays the role of basic timer when brain
processing information; Suggest one possible molecular
mechanism of this 'blood cycle timer'. In the molecular
mechanism, H* and O, are two key factors. (III)Those posts and
papers suggest that the sense of 'time passes' is the sense of "press’
that comes of blood flowing in brain. The sense of 'a physical
(i) Sense of

'press’ (ii) Sense come from 'a sequence of active metadata'. This

continuous process' is constituted by two senses:

paper is a review of those evidences and papers. Section 1 gives a
description of the model. Evidences supporting the model given in
section 2~5, and clarifying some problems. Section 6~8 use the
model to explain some phenomena of neuroscience (e.g. Origin of
alpha wave, EEGs from kinds of sleep phases, etc.).
1 Viewpoints about origin and meaning of EEGs in
Model of Process storing and recalling

This section gives a description of the EEG model and
expounds the viewpoint: blood circulation plays the role of basic
timer when brain processing information. Introduce the result of

modeiling at the beginning of this paper is good for improving the

understandability of other sections that describe evidences of the
model.
1.1 Basic timer function of blood circulation

In every cardiac cycle, artery blood perfusion arrive different
small partial groups of nerve cells on different time points.
Because the existence of microcirculation system and period of
arteriole vasomotion is 5~6 times of cardiac cycle, there are partial
groups of nerve cells that didn't get artery blood supply in a single
cardiac cycle. For every 5~6 cardiac cycles, statistical viewpoint
considers every small partial groups of nerve cells gets artery
blood perfusion at least once( Name it Patulous-Blood circulation).
In a Patulous -Blood circulation, arrange groups of never cells into

a sequence by the order of artery blood perfuse arrival (Figure 1).
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Fig.1 Arrange groups of never cells into a sequence by the order of artery
blood perfuse arrival

Sequence of Fig.1 repeats in every Patulous-Blood circulation

(Some factors may adjust the sequence in a certain extent).The

cyclical variation of biochemical environment in cerebra, which is
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determined by the blood circulation, is the basic timer for the
cooperation of large quantities of nerve cells when brain
processing complex information. One example of artery blood's
timing control's function: nerve cells that get artery blood supply at
the same time have larger probability to store an integrated unit of
information (name it a 'metadata’, e.g. a frame of image) basing on
plasticity of synapses. Each metadata mapping to one group of
nerve cells who storing it. In Fig. 1, tag a group with 'G".
1.2 Description of EEG model built

Concentration wave of matters brought by artery blood, and

the trigger signals (come from perfusion of artery blood/other
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In a time unit, active of cell grougps
(each group store a metadata)are
sparsely,as a result ,a & wave of EEG s

chop into a sequence of lesser waves

(o wave ),but still can find the silhouette

of & wave.
A /

ways), cause the naissance of § wave. & wave reflects
concentration wave of matters that brought by artery blood (e.g.
02 etc.). Activities of metadatas

chopping effect on  wave —— Amplitude of wave decreases and

(or input information) have

a d wave is chopped into a sequence of lesser waves. If number of
active metadatas is small in a time slice (a wave recorded on
EEG), silhouette of concentration wave is still observable:
amplitude modulation of o wave. When number of active
metadatas (or input information) ip a time slice becomes larger,
silhoustle of concentratici wave is no lonjger observable; B wave

is recorded on EEG at this time (Rig. 2}

‘thickness wave’
of group of
matters brought
by artery blood
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When we are thinlang, or open our
eyes, the number of active cell
group in a time unit is

much larget,as a result, the §

wave is choped much more seriously(
p wave on EEG),and we can hardly

Fig.2 Relationship among 'Concentration wave' of matters brought by artery blood (e.g. O, etc.), 3 kinds of EEG waves, and active of metadatas

2 Evidences from clinical EEG phenomena

This section expounds clinical EEG phenomena that support
the model and viewpoints of section 1. Sinusoids "C (t) = Al * sin
(wl*t+ql), 8 (t)=A2*sin (w2*t+ q2), AMSa (t) = A3* sin
(w3*t +q3)" are used to describe ‘Concentration wave' of matters
brought by artery blood (e.g. O, etc.),  wave, AMSa" in Fig. 2 of
section 1. Clinical evidences that prove these sinusoids have

relationships shown in Fig. 3 are needed when proving the EEG

model in Fig 2.

Mapping relationships among the 3 Sinusoids in Figure 3 are
described by following points: (1) A2>A3 >amplitude off3 wave,
(2) 3 Sinusoids have

(3) 3 Sinusoids have same phase:

A2 and A3 decrease when Al decreases.
same periods: wi=w2=w3.
q1=q2=q3. (4) 3 Sinusoids have same domain. 2.1 verifies (1) and
(2); 2.2 verifies (3); 2.3 verifies (4); 2.4 verifies 'chopping effect’;
2.5 discusses about whether the model conflicts against the

experiments that support 'EEGs is origin in summation of PSP'.
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These verifications and discussion have following preconditions:
(1) Intensity of ‘chopping effect' is controlled (e.g. close eyes etc.).
High 'chopping intensity' will makes silhouette of ‘concentration
wave' invisible: only fast waves are recorded on EEG. (2) Brain
tissue is not serious injured. (3) Waveforms of EEG are steady and
able to endure for a period of time. (4) Origin of 8 waves in band

2~3HZ are discussed after the discussion about microcirculation

mechanism.
C (t) =4al% sin (wl¥x ¢+ ql)
& (t) = A2% sin (w2* t+q2)
AMSa (t) = A3% sin (wix t+q3)
——— Time
N
\\\_—‘7
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Fig. 3 Mapping relationships among 'Concentration wave' of matters
brought by artery blood (e.g. O, etc.), 8 wave, and AMSo (Amplitude

modulation silhouette)

2.1 Discussion about amplitudes and periods

2.1.1 Parameter comparison of a wave, Bwave, 3 wave From
Table 1, amplitude modulation period of a wave is near equals to
period of 3 wave, and amplitude of o AMS is comparable with
amplitude of  wave. Data of Tablel comes from textbook ™. Af-
ter analysis more EEG data, we found many cases of a AMS
whose period on small side of 1second is common, and mean peri-
od of several sequential « AMSs is about 0.8 second - near equals
to mean period of cardiac cycles (heartbeat frequency of healthy
adult is about 75 times/minute). From 3 wave, a wave to § wave,
the amplitude is degressive. From above facts, an intuitionistic
concept of the model can be got.

Table 1 Compare parameters of four kinds of EEGs

Eeg Kind Frequence(Hz) Period(S)  AMPLITUDE(p.V)
o wave 8~13 0.0769~0.125 20~100
AMS of o wave 0.5~ 1 1~2 20~100
B wave 14~30 0.0333~0.07 5~20
S wave 0.5~3 0.33~2 20~200

* AMS means amplitude modulation silhouette. Data from ¥

2.1.2 Blood supply obstacle and "disappeared" of a Amplitude
Modulation In the EEG model, amplitude modulation of o wave
reflects 'concentration wave' of matters brought by artery blood.
When blood supply becomes poor (but doesn't trigger ‘balance
traces switching', a phenomena discussed in later sections), ampli-
tude of § (t)/AMSa (t) becomes smaller. There are clinical evi-
dences (Figure 4). More cases about this problem were found in
research reports about EEG change when blood supply obstacle
happens (Table 12-1 of reference ): 32 of 72 cases (44.4%, high-

est percent in change styles) have lazy wave on artery blocked
side. These cases show that A2 and A3 decrease when Al decreas-

€s.

ns

o e e P S
Fp,—Cy mrm—mtmim v ™

FDirCt aroeim s i ceir | T = sl e
C;-—-On
cf_'o! YV
et Pt A e A
O—Ts ™
O,—T‘ e AP Seda v
. O e e e e T P A e
T:--Fpa X

- s,
T.—‘Fll: e Aot g A A e e s S YA hadl e g

At A

Fig. 4 Blood supply obstacie and "disappeared” of Amplitude Modulation
Phenomena
* Male, 37, left MCA blocked, 4 months' ill history, awake. EEG: Left lazy
wave, the exponent of a wave decrease markedly. Difference between left
and right above 50 %.( Data comes from ".Figure 12-8)

2.1.3 Clarify a question about amplitude changing. In Table12-1 of
literature ), there are cases that have high-amplitude theta waves
and high-amplitude & waves. Here are reasons why their amplitude
is higher than normal o wave /Bwave: (1) In the EEG model of
sectionl, activities of metadatas (or input information) have chop-
ping effect on & wave. Smaller number of active metadatas in a
time slice ends in higher amplitude of EEG wave. (2) When blood
perfusion obstacle happened, because raise of Ca® in cells /other
factors, phenomenon of 'Balance trace switching' appeared. Sec-
tion 5 will expound this phenomenon in greater details.

2.2 Phasic relationship between @ AMS and cyclical perfusion of
artery blood.

The following research conclusions are helpful to solve this
question. (1) Inbreathe air containing 10% of CO,, PCO, of blood
becomes higher; pH value of blood becomes lower. At the same
time, frequency of EEG becomes higher; amplitude of EEG be
comes lower 7. (2) After stop of blood flow, change of EEG is:
disappear of alpha wave —appear of fast wave —appear theta
wave. After stop of blood flow, O, monotonously decrease, H*
(3)Change of EEG
when inbreathe air of low O, is: EEG doesn't change obviously—

monotonously increase in the brain tissue.

decrease in amplitude and periods — amplitude increases and
waveform becomes regular—amplitude and periods increase obvi-
ously 9.(4) There is an interesting sentence in some book: B wave
mingles with a wave, and these two kinds of waves form the phe-
nomena of a amplitude modulation .. In clinical cases of « ampli-
tude modulation, it's common that the lower-amplitude part of
wave has higher frequency. (5) Transport of CO,/Q, and cerebral
blood flow. Arrived of artery blood bring abundant O, With time
passing by, H' increases with CO,'s increase. H* increases until
reaches a gate value of triggering the diastole of blood vessel.
Then, with the arrival of artery blood, CO, and H* are cleaned, and

O, becomes abundant again. The process described goes round
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and round, again and again. From (1) (2) (3) (4) (5), we draw this
conclusion: Wave crests of « AMS mapping to time point when
corresponding area is abundant in O, With time passing by, Fre-
quency of EEG becomes higher because increasing of PCO,. Then,
with arrival of artery blood, Frequency of EEG becomes slower a-
gain. This conclusion opens out the phasic relationship between o
AMS and cyclical perfusion of artery blood. This conclusion is
able to explain phenomena of (1) (2) (3) (4).0n the other side,
conclusion of "Wave crests of a« AMS mapping to time point when
corresponding area is lack of O,." has this deduction: After stop of
blood flow, change of EEG is
high amplitude alpha wave without a beating recorded — high

“EEG frequency becomes lower,

amplitude slow wave",this deductior: contiicts zzainst facts in (2)
3).

2.3 Relationship hetwsen appcanace of 8 wave/ AMSa and blood
perfusion.

2.3.1 Adams-Stokes syndrome Attention should be paid to an
Adams-Stokes case, Fig. 11-11 of literature © (Jung, 1952) .One
minute after stop of systole, with the recovery of systole, high-am-
plitude 8 wave appeared on EEG. They are synchronous on time,
and at the beginning, they have same periods.

2.3.2 Domain relationship between & wave/ AMSa and blood per-
fusion. In model of section 1, under preconditions that have been
described in senction2, domains of § (t), AMSa (t) are determined
by domain of C (t). (1) In cases of vasodepressorsyncope or stop of
blood flow, changes on EEG are: disappear of alpha wave —sap-
pear of fast wave —appear theta wave. Domain of AMSa (t) is de-
termined by domain of C (t).One more problem need to been clari-
fied is: "disappear of AMSqa" is talking about the steady AMSas
that are able to repeat in aptotic frequency and to endure for a peri-
od of time. "Disappear of AMSa" doesn't imply "absolutely with-

out AMS". In fig. 11-13 of reference®(EEG record of Aschner ex-
periment), after systole stop, before EEG become flat, in the 10
seconds' period when fast wave switching into theta wave, there
are several times of amplitude modulation on EEG. This phe-
nomenon may origin in active of microcirculation system, and it
need more research. (2) From description in 2.3.1 shows that do-
main of § (t) are determined by domain of C (t). i
2.4 Active metadatas' effects on EEG

2.4.1 About chopping effect Descitption "a 8 wave is chopped in-
to a sequence of lesser waves" is macroscopical. This description
doesn't imply constrain that "activc of metadata mapping to trough
of a 'wave /Bwsve on EEG". That's the reason why human have
diferent kinds of o wave /Bwave waveforms, but same normal
psychic function.

2.4.2 Evidences that support chopping model Examples that sup-
port chopping model and the concept of ‘'metadata’.
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Fig. 5 Waves of Higher Frequency Superpose on Waves of Big-Slow
Waves
* Female, 8, Epidemic cerebrospinal meningitis (Recovering Stage),
awake. EEG: Exponent of 8wave high. Theta wave (4~5Hz) superpose on
big slow wave. (Data comes from ¥.Figure 14-4)

EEG

Action potential
map to chopping
point on

Intracellular Reco

3 ' " | y IS " 4
Timing map relationship between EEG and
Intrancellular Record of pyramid cell from
postocruciate gyrus — case of low blood sugar

(NMergenhagen,

Anderson etc.

1968)

Fig. 6 Time mapping between metadatas' actives and chopping points on EEG
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Other clinical EEG examples: On EEGs from patient suffering
different kinds of diseases, time points when 'metadatas’ are not
active are usually mapping to slow wave (e.g. For typical absence
seizure, it's accepted that time points when psychic obstacles hap-
pen mapping to slow-wave phrases of spike-and-slow waves on
EEG).When people concentrate on ‘after image', o wave is record-
ed on EEQG, this is an evidence for the concept of 'metadata’ and
chopping effect.

This model didn't conflict against experiments that support
EEGs is origin in summation of PSP.

3 Evidences from Anatomy and Microcirculation

3.1 introduce anatomical evidence for ELG imode! of section 1.3.2
introduce the structural bases tor timer role of blood circulation.
These bases come frorn anatomy wad ruicrocirculation research.
3.3.1 gives a brief introduction of microcirculation structure. 3.3
collects the discussion about EEG phenomena that relate to micro-
circulation.
3.1 Newborn cats have slow wave and few branches of top den-
drites, EEGs of different frequency appeared with increase of
synaptic on top dendrites after1 0~12 weeks.
3.2 Structural bases for timer role of blood circulation

(1) The density of capillary distributing has close parallel rela-
tionship with the quantity of synapses and neuropil this provide a
structural probability for the EEG model of this paper. (2) In brain
tissue, blood supply radius of each capillary is about 20 micro me-
ters. Cell body of pyramid cell is about 0.01~0.02 milli meters [4].
This granularity matching provides a structural probability for tim-
ing control function of blood. (3) One critical working of microcir-
culation structure is that capillaries open rotationally.
3.3 EEG phenomena that relate to microcirculation
3.3.1 Structure of Microcirculation unit and Granularity Arteriole
dispatched into metarterioles, metarteriole has just one layer of
VSMC (Vascular Smooth Muscle Cell), each metarteriole support
1~several capillary (capillaries). Usually, at the beginning of capil-
lary, there is a precapillary sphincter (formed by 1~2 VSMC), its
vasomotion status determined the quantity of blood perfuse into

capillary. Capillary formed by just one layer of endothelial cells,

camlllary precapillary sphincter

‘ capillary
s

thoroughfare channel

Fig. 7 Microcircuiation mode

the length is 0.5~1mm. This granularity is same as pyramid cell. A
pyramid cell (including axon and dendrites) is about 1mm. The
matching of granularity supplies portability and structural base for
the timer function of blood circulation. (Figure 7, from literature!)
3.3.2 Microcirculation mode and EEGs of 3HZ In EEG phe-
nomenon, 3HZ wave is a common frequency. It is accepted that
3HZ wave origin in thalamencephalon, however, origin of 3HZ
waveforms is another thing. Under the framev/ork of this model,
active of microcircilation structure is orie of the causes of the 3HZ
wavefoms. For example, waveforms of Tripl.asic waves (Patients
suffer hepatic encephalopathy, frecucacy range 1.2-2.7 HZ) and

Spike-and-slow W=zves  (Patients suffer typical absence seizure,
mair fiequency 3HZ, frequency range 2.5-4 HZ) have following
similar mechanism:

(1)The origin rhythm from thalamencephalon 3HZ is en-
hanced morbidly by some reason (e.g. abnormal GABA), and
forming the first phrase of triphasic waves/the spike phrase of
Spike-and-slow Waves. And makes the nerve cell silent for a peri-
od.

(2)For the reason of granularity matching that described in 3.2
and 3.3.1, enhanced trigger signal get nearby capillary, opens the
sphincter or causes vasomotion. Blood flow into the corresponding
area.

(3)Matters brought by artery blood affect the summation of
PSP. And at this time, there is no 'chopping efforts' because the
reason described in 3.3.2 (1). At this time, 2nd and 3rd phrases of
triphasic waves and slow wave phrase of Spike-and-slow Waves
recorded on EEG.

(4)Comparing against Spike-and-slow Waves, triphasic waves
has lower amplitude and longer period. High GABA maybe the
reason.

3.3.3 Granularity differences between inspecting range of EEG ac-
tive electrode and microcirculation structure unit Inspecting range
of EEG active electrode is about 2~3 cm, this granularity is much
larger than microcirculation structure unit. This is the reason of the
problem described in following sentences: Use sinusoid to de-
scribe EEG for convenience. Amplitude of § wave recorded by
bipolar recording is described as a function of time:

3(t) = AO*Rt) - AO*f(t+k) = -2* AO*f{k)*f[(p/4)+(t+k/2)]---(1)

f (t) = sin[(2*pi*t)/p], p = average period of § wave recorded
by referential recording, pi = 3.141592, A0 = average amplitude
of & wave record by referential recording, k = time distance of per-
fusion arrived the cells detected by two electrodes. Existence of f
(k) in expression (1) determines that if experiments found 3 (t) is
small, it may imply k is small too. However, k reflects a statistical
result of a much larger space, the time distance that artery blood
reaches two metadatas' storing cells is much longer because the
existence of microcirculation structure.

3.3.4 Period differences between concentrate wave and cardiac cy-
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cle Microcirculation system makes the difference of periods be-
tween concentrate wave and cardiac cycle in a certain extent.
However, for a granularity larger than 2~3cm, the change is small.
The blood flow modulating capability of microcirculation system
(e.g. thoroughfare channel) and the system structural reason that
maintain encephalic pressure buffer the affects of heartbeat rhythm
change and control the blood flow. They make the timer function

of blood circulation more reliable.

4 Evidences from molecular mechanism
4.1 NMDA Receptor

(1) Inhibit function H* seat on NMDA receptor: Inhibit function
of H* seat on NMDA receptor is indzpenaert from the membrane
potential. Part of NMDA recepior action has bezn inhibited when
pH value 15 7.4, when pH value is 6.6, 50% of NMDA receptors'’
action is inhibitcd.

(2) Character of NMDA Receptor: when NMDA Receptor ac-
tives, channels open, PNa*, PK*, PCa* increase. Inflow of Na*,
Ca® and leak of K* engender slow EPSP. Opening of NMDA
channels and inflow of Ca® are key steps when forming memory.

(3) 80 % of excitatory synaptic have NMDA receptors; this
means that an element which able to modulates action of NMDA
receptors will affect 80% of excitatory synaptic, forming of memo-
ry, and summation of PSP.

Deduction 1: From (1) and 2.2 (5), when O2 is abundant, H+
low (pH value High), inhibit of NMDA receptor is weaken, end in
reinforce of EPSP. Then with the increase of H', inhibit of NMDA
becomes stronger, EPSP becomes weaker on time axis. H* contin-
ues increases until reach a gate value of triggering the diastole of
blood vessel. Arrival of artery blood then cleans the CO, and H+,
environment back to O, abundant state, inhibit of NMDA receptor
released. The process described continues from one end to another
begin, again and again.

Deduction 2: From (3), whether biochemical environment is
advantageous for forming memory changes with the cyclical pro-
cess described in deduction 1. This talent blood circulation the
timing control capability when information stored in to the brain.
Deduction 3: (i) Inflow of Ca** modulate active of K* channel by
modulating the mechanism of phosphorization, engender depolar-
ize. (ii) NMDA receptor distribute widely in cerebra. Its state af-
fects summation of PSP.

4.2 Molecular mechanism of forming memory

The biochemical reaction path of early LTP model is: Ca*in-
flow through NMDA channel —Ca*/CaM —Ca*/CaM kinase —
phosphorization of AMPA receptor. In the described reaction path,
the precondition (O,, ATP, etc) for the first step and last step is de-
pending on matters brought by artery blood. For this reason ear-
ly-LTP reaction becomes much stronger by the arrival of artery
blood.

4.3 Activity of GABA system

In area where artery blood is abundant, because reasons de-
scribed in 4.1, biochemical environment in this area is advanta-
geous for active of nerve cells. Active of M-Ach/GLU end in re-
lease of NO, then NOcGMP system depresses the GABA system
in that area. Active nerve cells in this area will release more GA-
BA transmitter to farside cells. This mechanism enhances the tim-

ing control capability of blood circulation.
5 Discussions of some problems

5.1 How concentrate vwave charged info 5 wave

This paper suggests two possiblc ways. Casel Origin of EEG
is sunumation of PST. Concentrate wave modulates the timing and
quziiiity of release, storing, functioning, and invalidation of ions,
transmitter, buffering proteins; Concentrate wave modulates the
working of membrane transport proteins and ionophores; these
modulations result in macroscopical  wave directly. Case2 Two
elements (I) what have been described in Case 1 only provides an
‘environment base' (determined the amplitude and the periods
silently), (I) To 'develop' concentrate wave into 3 wave, trigger el-
ements is need. For example, arrival of artery blood releases the
constraint of NMDA receptors. However, this effect isn't 'devel-
oped' until some trigger signals arrive at the cell and open NMDA
channels. Trigger elements come from kinds of ways: thalamen-
cephalon, blood perfusion, input information from environment,
etc.
5.2 Balance traces switching
5.2.1 In model of this paper, when a healthy adult awake, balance
point of biochemical reaction network in cerebra fluctuates with
the ‘concentrate wave' determined by blood circulation, and forms
macroscopical & wave. Activities of metadatas make 'chopping ef-
fect' on d wave, result in « wave /B wave. The waveform differ-
ences among these 3 kinds of waves are mainly determined by
number of active metadatas. They belong to a same balance trace.
5.2.2 There are many situations in that number of active metadatas
is not the only reason why waveform changes. For example, when
perfusion obstacle happens, abnormal inflow of Ca2+ causes the
prevalent rise of voltage in cell. When balance point of biochemi-
cal reaction network in cerebra fluctuates with the ‘concentrate
wave' determined by blood circulation, it is on another balance
trace. EEGs recorded when numbers of active metadatas are dif-
ferent belong to this same new trace.
5.2.3 Base what have been described in 52.1 and 5.2.2, a
one-to-one mapping can be build between an EEG group and a
balance trace. Process that balance point of biochemical reaction
network in cerebra switches from one balance trace to another bal-
ance trace is defined as 'balance traces switching'.
6 Application of model-——Balance traces switching of
EEG groups and active of Reticular formation of brain

steam




- 1158 - BHREVENHE

www.biomed.net.cn Progress in Modern Biomedicine 2008 Vol.8 No.6

6.1 Phenomena analysis

(1) Divide the process of falling into sleep by characters of
EEGs: stage of suppressed waves, stage of ripple waves, stage of
hump waves, stage of mixture of humps and spindle, stage of spin-
dle, stage of sleep hills.

(2) Awake-EEG-group: a wave (8-13HZ), B wave, & wave
when awake

(3) Deep-sleep-EEG-group: waves in stage of spindle (contain
but not only sigma wave), big slow wave in stage of sleep hills.
Wave in stage of spindle is mapping to o wave in
awake-EEG-group; big slow wave is mapping to 8 wave when
awake. (Figure 8t)

(4) EEGs in other stages (stage of supprassea waves, stage of
ripple waves, stage of hump wzveas, stage o mixture of hamps and
spindle) reflect the switching process from awake-EEG-group to
deep-sleep-EEG-group.

(5) Comparing two groups: (I) the amplitudes become higher
(I) o wave (awake-EEG -group) much more regular than wave in
stage of spindle (deep-sleep-EEG-group).

(6) According to 5.2, 3 wave (awake-EEG-group) reflects the
balance trace of biochemical reaction network. It is determined by
the 'concentrate wave' when people awake. - Name it C1. Big slow
wave (deep-sleep-EEG-group) reflects the balance trace of bio-
chemical reaction network It is determined by the ‘concentrate
wave' when people sleep deeply. - Name it C2.What have de-
scribed in  (4) reflect the switching process from C1 to C2. Parti
tion of reticular formation of brain steam is pre-requested for the

sleep-awake mode (a proved fact).
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6.2 Infers and viewpoints under the framework of the model

(1) The fading out of reticular formation activity is a reason
why biochemical network switching from balance trace C1 to bal-
ance trace C2. Finding out activity of reticular formation—thala-
mus—cortex path/reticular formation—cortex path bring what bio-
chemical events in cortex is helpful for clarifing the biochemical

mechanism of EEG model that have been described.

(2) In balance trace C2, the timing control capability of blood
flow has been weakened (Evidences: when in balance traces
switching process, dream is chaos; when in stage of spindle, the
information processing is so chaos that there is no dream at all). A
visual result of timing control capability changing: o wave
(awake-EEG-group) is much more regular than wave in stage of
spindle (deep-sleep EEG group). This is one molecular reason why

"Reticular System is pre-requested for consciousrcss and awake".
7 Application of model —-- Origir: =1 aipha wave

7.1 Phzoomena /nalysis

Base on rescarches «f aipha wave of dog (Lopesda Silva etc
1973,1977,1978,1980), it's known that: (1) alpha wave recorded
on optical cortex, and optical-related parts of thalamus (2) alpha
wave origin in an equivalent dipole layer. Centre of the layer is
base dendrites of pyramid cells from IV, V layer of cortex. (3) For
alpha wave recorded in cortex, alpha wave from nearby area
(within diameter 2 mm) is more related than alpha wave from tha-
lamus. !
7.2 Infers and viewpoints under the framework of the model

Explanation for (2) and (3) of 7.1: Alpha rhythm origin in tha-
lamencephalon. Arrival of artery blood helps conducting alpha
rhythm onto the cortex. Because reasons that has been described in
3.3.1, cells in range 2mm are supplied by same capillaries. Getting
artery blood at the same time helps synchronous active of these

cells, and results in phenomenon (3) of 7.1. -
8 Application of model —— Forming of nerve circuits

Biochemical environment differences determined by time dif-
ference of blood perfusion arrivals, affect the properties, classes
and quantities of synapses when forming circuits, and determined
the properties and timing characteristic of kinds of circuits. This
implies that there is a new timing control mechanism when brain
processing information !,
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