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These signals are transmitted to the different parts of the brain sz
by the medulla to regulate the vital centers, that occur throwss =

afferent autonomic impulses”
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“ Aftferent sympathetic impulses will stimulate the paraventricular
nucleus of the hypothalamus through the reactive oxygen species
(ROS) mediation that will in turn send impulses to the pituitary gland,
releasing the ACTII through the blood, leading consequently to
release of corticosteroids from the adrenal cortex, raising blood
pressure and hewrt rate which is the whole mark of stress and
uritability. This mechanism i1s known as “Hypothalamic, pituitary,
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adrenal axis of stress”
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Increased afferent vagal signals from the heart to hypothalas
lead io stimulation of the posterior pituitary leading to «
hormone release which is known as love hormone. Also il
ACTH & TSH hormones, that will lead to decrease of blooJ

and consequently relaxation and stress relief.
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LEGENDS

Fig (1)

Diagram shows the location and distribution of human intrinsic
cardiac nervous ganglia, about 80% of them located in the atria,
especially around the major vessels orifices.

Fig (2)

A magnified intrinsic cardiac ganglion taken with a confocal
microscope, that takes images layer by layer and then build a 3D

| configuration. Ganglia are made of group of nerve cells

(Neurons) similar to those in the brain, the arrow indicates the |
dark circles that represent the cell bodies of neurons. J

x>
o
=

~

This image represents a cross section through an intrinsic
cardiac ganglion. In the centre there is a mass of dendrites '
which interconnect individual neurons. This is an ideal structure

for on independent neural processing unit (neural circuit). |

Fig (4)

This is a light microscopic picture showing the interconnectivity |
between cardiac ganglia in the human heart. The light blue thin
threads (left image) are axons that connect the ganglia (large |
dark blue mass). The image on the right is a magnified of the |
ganglion inside the box on left side image. i

Fig (5)

A confocal microscopic magnified image of an intrinsic cardiac |
afferent neuron. It sends information to other neurons, these |
sensory neuroms detect the local mechanical and biochemical
changes that occur in cardiac tissue. They send the information | 5
to the rest of the intrinsic cardiac nervous system, and in many [
cases to the brain, via the autonomic nerves. (The above 5l
figures are derived frem the work of J. Andrew Armour at al.
1991, cited from FHM, under the title of "our heart brain"). '

Fig (6.4)

Shows basic forms ef neuron and its functionally adapted
variants. The horizontal line marks the region of the axon

| hillock, which represent the initidl segment of the axon.

(a) and (b) neuromns are the meost prominent in the heart
brain; where (a) is a multipolar neuron (multiple
dendrites) with a long axon.

(b) Multipolar neuron with a short axon. The other types are
(¢) = pyramidal neuron (d) purkinge cell (e) Bipolar
neuron () pseuo unipolar cell.

Fig (6.B)

Synaptic patterns in a small group of neurons. They are
described as axodendritic, axasomatic, or axoaxonal.
Axodendritic are the most common.

Fig (6.C)

Diagram showing the electron microscopy of s_\'nal_iscs in the
| CNS. Synpses are the functional connection between two
' neurons [Fig (6) from thieme Atlas of Anatomy].

Fig (7.4) |

' Electron microscopy (EM) of an intrinsic cardiac neuron,
| exhibiting an eccentrically located nucleus with prominent
' nucleolus. Cytoplosm is rich in  Golgi complexes and

- N YV =




mitochondria i.e. it shows criteria of autonomic neurons (scale
bar = 10 um).

Fig (7.B)

E/M of an axon terminal profile containing numerous large

| dense-cored vesicles, intermixed with many small, clear vesicles

considered to be chemical transmitter her (scale bar = 0.5um).

Fig (7.C)

E/M of an axondendritic synapse (arrow) on dendrite (D) that
has an extensive apposition by means of puncta adherentia
(arrowheads) with another dendrite A= oxon, D= dendrite
(Scale bar = 0.5 um). [Fig 7 From Armour et. al. 1991].

' Fig (8.4)

External features of the heart.

Fig (8.B)

Diagram showing the conductive system in blue, in relation to an
open heart. 1= SAN, 2: AVN. The system is formed of modified
myocytes and not neurons. It starts and transmits the contractile
inpulse from above darnwards in a sequential way.

Fig (9)

The heart brain communication is a two ways dialogue, effected
by 4 ways or mechanisms (a) neuronal (b) hormonal (¢) vascular
(d) electromagnetic.

Fig (10)

Diagram showing the autonomic nerve supply to the heart;
parasympathetic or vagus in blue, and sympathetic in yellow.
They connect the heart and brain, via spinal cord and brain

stem.

Fig (11)

Diagram to simplify the neuronal connection between the
intrinsic nervous system of heart (Heart-Brain) and the brain. It
is mediated by the autonomic nervous system, both afferent and
efferent i.e. 2 ways neuronal dialogue.

Fig(12)

Diagram showing the termination of the afferent stimuli from
the heart in the brain. Vagus branches in purple, while sites of
termination at the Brain in black.

Fig (13)

(A) See diagram, (B) showing the application of vagas nerve
stimulation therapy (VNS). A pulse generator of EMF is put on
the heart (chest) and is comected to a portable computer where
assessment could be done. (From VNS: Search on therapy for
treatment resistent depression).

Fig (14)

] Diagram to show the origin of cardiac hormones from the right

atrium-muscle fibers, magnified by microscope to the right side
| (design d by the author).

Fig (15)

' Diagra: to show the mechanisms of dCthll of cardiac hormones
(ANP &« BNP), and factors leading to their secretion. Note on
(top left), among them sympathetic stimulation (anxiety & high
B.P), while end result of their action is Iowering B.P (downleft).

“Fig (16)

: i a3 B0 GBS el o bty o lics

JFig (17)

' Diagram showing (a) the process of metabolic ex chang,e at
Icullular level, entery of o and nutrients and exit of waste

products.
| (b) Showing two cells with their capillary bed around, note the

= NN =




1 uptake of o, from interstitium and the 4 excretory organs

around.
(After thieme Atlas of Anatomy).

Fig
(18.4)

The heart's EMF measured by a super conduction quantum
interferon device (squid) in the institute of heart math

California.

Fig
(18.B)

A diagram to show that the heart's EMF is 5000 times that of
the brain it extends in a circle (360°) around the body i.e. in all
directions to a distance of 10 feet (Designed by author).

Fig (19)

gl o 33 e (a3

Fig (20)

Diagram showing the main parts of the brain (left), and the
main parts of the limbic system (right). '

Fig
(21.A)

A girle practicing the Yoga meditation exercise, by mental and
physical relaxation for a while. It will acquire a state of
coherence especially between heart and brain. It is the same idea

of IHM techniques.

Fig
(21.B)

Diagram shows the physical coherence of 2 waves in (<). where
their peaks and bottoms are synchronized, the end result is a
stronger wave = summation of the two waves. While in (i) are

two uncoherent waves where the end result is weaker than ().

| The principle of coherence is applied between the heart and

brain waves, leading to a better performance (termed as
constructive or coherent wave or state).

Fig (22)

The left hand graphs show the time domain signals
(incoherence) for the HRYV and EEG brainwaves, while the right
hand graphs show the coberent waves during the state of
entrainment or coherence (state of appreciation or love). Where
the HRV & EEG waves became synchronized. (that occur after
5 minutes of freez frame technique).

(Mc Craty et. al. 1996, IHM)

Fig (23)

Signal averaging is a technique used to trace afferent neural
signals from the heart to the brain. This graph illustrates an
example of heartbeat evoked potential waveform, showing alpha
activity in the EEG that is synchronized to the cardiac cycle.
(Mc Craty and Atkinson, 1999, IHM)

Fig (24)

Shows changes in heart rhythm coherence across experimental

conditions. The experiment group used the cut-thru intervention
(technique) in the interval between the two auditory
discrimination tasks (ADT), while the control group engaged in
a relaxation period during this time.

(Mc Craty an Atkinson, 1999)

| Fig (25)

Heartbeat signal averaged waveforms showing a transference of
the electrical energy generated by subject B heart to subject A,

| EEG i.e. the brain waves of subject A followed the heart waves

— Y4 -



| of subject B (cohered with it) after touch.

! (Mc Craty et. al., 1999, IHM)

' Fig (26) | The top 3 graphs for subject (2) brainwaves (EEG) which

’ become synchronized to subject (1) ECG (heartbeat signal),

| after the induction of freeze frame relaxation technique by IHM.

The two persons were 4 feet apart.

| (Mc Craty et. al., 1999, IHM)

‘ Fig (27) | Diagram showing the mean electrical axis, (red arrow) which is

| the sum of all of the mean electrical vectors green arrows. The

mean axis is about +30°, it lies normally between -30 & +90°.

The heart acts as a magnet (iron inside & electrical axis

generated) so an electromagnetic field (EMF) is created and lies

perpendicular on the electrical axis (not drawn).

(After Richarde Eklabunde, Cardiovascular physiology

concepts)

Fig (28) | Diagram showing the site of suture after orthotopic cardiac

transplant surgery. Here, is the most common surgery now, is by

| leaving only the back of left and right atria in the recipient

: heart. ‘

l (From Wikipedia Encyclopedia, Cardiac transplant Surgery)

;:Fl'g (29) | The heart rate variability pattern shown in the top graph,

] characterized by its random, Jerky form, is typical of changes

' due to feelings of anger or frustration. While positive feelings

states like appreciation (bottom) can result in highly ordered

and coherent patterns, associated with improved cardiovascular

function; Appreciation was achieved by using freeze frame

technique.

(After Mc Craty et. al. 1995)

Fig (30) | An image for a mother and her sun enjoying oxygen therapy

cession inside an oxygen tent or tube.

Fig 31) | 5 al o oyl ¢lisy)

Fig Diagram showing the extensive nervous connections of the

(32.4) "nucleus tractus solitarius” (NTS) of taste. Note that it receives

' and gives signals to heart!, moreover it receives from the limbic

system, especially  the lateral hypothalamus and anterior

cingulate cortex!. This nucleus lies in the brain stem and was

Ctermed  as  "control center" due to its vast nervous

communications i.c it might translates heart and body sensations

- into tastes!

(After JPEG image, Nucleus tractus solitarius connections)

Fig - A Diagram showing, another group of nervous connections of

(32.B) . NTS. Note that it receives all sensations of the body frem
' sensory (s) cortex, and send efferent’s to the reticular formation
- (RF); origin of autonomic system and arousal state i.e. translates
. sensations inte activities of body organs!. "

- AR



. __| (Search: Nucleus salutations, GI motility online)
- Fig (33) | Diagram shows that feelings from the heart via vagus nerve X. |
terminates into both dorsal vagal nucleus (D), and nucleus
- solitarius (S) in brain stem!. i.e. Teelings of heart could be |

appreeiated as taste sensations. B
Fig (34) | Showing the parietal pericardium (heart's sleeves) after removal j
of its anterior part and removal of the heart. |
(After Cunningham's manual of practical anatomy)

A
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