The Sympathetic Nervous System in
Western and Eastern Medicine:
Microcirculation Does Make a Difference
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Circulatory Autoregulation
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h Conclusions

J. o AP represents part of an ancient
system of comprehensive health
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t' care

» © As scientific knowledge expands,

1. modern correlations are being

]]. developed which help translate this
ancient wisdom into today's terms
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Integument, Integument, Everywhere!
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Distribution of the Nervous System

On surface of major nerves

Along blood vessels




There are multiple relationships!

Collagen Nerve = Adipose cells — Elastin Macrophage Pericyte Capillary

Ground | Fibroblast .
Eosinophil Substance Mast cell Lymphocyte Plasma Cell

ywing [ibers. ¢ ound substance,

witomy, ed 33 (p 32) by P Williams and R. Warwick




Figure 8-5 Schematic representation of the
nerve plexus of the ALL, with the sympathetic
trunk on each side, according to Groen." Particu
larly at the level of the vertebral body (gray rect-
angle), the plexus receives nerve branches from
the sympathetic trunk (1) as well as from the
plexus innervating the costovertebral joints (2)

64 LOW BACK PAIN SYNDROME
TREATMENT PROTOCOLS FOR LOW BACK PAIN SYNDROME
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Figure 5-19. Innervation of the recurrent nerve of Luschka. The recurrent
nerve of Luschka (RN) supplies the posterior longitudinal ligament (PLL), the
nerve root dura (D), and conceivably the very outer layers of the annulus
APD = anterior primary division; GGL = sympathetic ganglion: INN = inter-

nuncial neurons; PPL = p primary ; p
ganglion; VSN = ventral sensory nerve.
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Figure 1-71. Sympathetic nervous system. The preganglionic white fibers

originate from the intermediolateral horn cells of the thoracic cord and ascend

to the stellate ganglion where they synapse with the postganglionic gray fibers.

. ) These autonomic nerve fibers accompany the somatic nerve when they divide

Figure 10-65. Neurologic pain pathways. The neurologic pathways by which into anterior primary (APD) and pomﬁzr rimary (PPD) divisions. The affer-

nociceptive impulses are sent via aflerent fbers to the cord. The autonomic O B L B easch the dorsa] root gunglt Figure 5-20. Tropism of lumbosacral spine. The term tropism has been applied

motor pathways are also depict ent fibers enter the dorsal hom of the cord through the ors root gangfion 1o seymmetry of weight bearing and alignment of the lumbosacral rtculations
(DRG). {(4). This asymmetry causes an irregular shape of the disk and asymmetry of the

facet alignment (5).
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Neurogenic control of the
cerebral microcirculation: i1s

dopamine minding the store?

Costantino ladecola

Cerebral blood flow is highly regulated by neural activity.

New anatomical and functional evidence suggests that
dopamine neurons may play a key role in this process.




dovrnal of Physislogy (1098) 5161, pp, 283291

Spread of vasodilatation and vasoconstriction along feed
arteries and arterioles of hamster skeletal muscle

Steven 8, Segal, Donald G, Welsh and David T, Kurjiaka

The John B, Pierce Laboratory and Department of Cellular and Molecular Phystology,
Vale University School of Medicine, New Haven, (T 06519, USA

Focal electrical stimulation produced constriction that spread rapidly along feed arterics and
arterioles, These responsea were inhibited by tetrodotoxin or prazosin, eonfirming the
release of NA along perivascular sympathetic nerves, which are absent from arterioles
gtudied in the cheek pouch, Thus, sympathetic nerve activity co-ordinated the contraction of
gmooth muscle eells as effectively as the conduction of vasodilatation eco-crdinated their
relaxation,

In the light of previous findings in the check pouch, the properties of vasoconstriction and
vasodilatation in foed arteries and arterioles of the retractor muscle indicate that substantive
differences can exist in the nature of signal transmission along microvessels of tissues that

differ in structure and function,




Jownal of Phaysiclegy (18008), 510,1, pp, 208221

Neuroeffector transmission in arterioles of the
guinea-pig choroid

H, Hashitani, A, Windle* and H, Suzuki

Department af Physiology, Nagoya ity University Medival School, Nagoya 467-86011,
Japan and *Department of Zoology, The University of Melbourne, Parkville,
Victoria J052 Auwstralia

These findings indicate that choroidal arterioles of the guinea-pig are innervated by at least
thres ditferent populationz of nerves, adrenergic nerves which evoke excitatory responses,
cholinergic nerves which evoke inhibitory responses and & population of nerves which cause
the release of NU),
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]. Autonomic Effects

Jj. o Referred pain

o Convergence of Somatic and

"3. Visceral inputs in CNS

% dorsolateral funiculus
spinothalamic tracts

: ]. ¢ Visceral A-delta fibers reflexively
affect muscles

ﬂ Jh inflammation and cramping
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THE NERVOUS SYSTEM




Myofascial Trigger Point Pain Referral Patterns
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Figure 3-1. Schema of the primary neural pathways for transmission of nociceptive information from various body structures to the brain. The
figure forms the basis for detailed discussion of various parts of the pain system in Chapters 3 through 5. {n,, nerve; SG, sy mpathetic ganglion:
v, VI, IX, X, cranial nerves)



Nerve Ending Types Nerve Fiber Types
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Figure 46-1. Several types of somatic sensory nerve endings. Motor function } H B
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Figure 46-6. Physiological classifications and functions of
nerve fibers.




The Fiber Spectrum of the Peripheral Nerves

mylelinated fibers unmyelinated

fiber class Aa Aa Ab Ag Ad C

fiber diameter (micrometer) 20 15 20 5 20.5




Sympathetic Innervation of Internal Organs and Tissues
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Henry Gray {1625-1861). Anatomy of the Human Body. 118,
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IS NOT GOOD FOR ANYONLE’S HEAILTH!

|f the sympathetic C-f ber pathways are acutely stimulated and/or chronically neuropathically
affected, would we not expect internal organ dysfunction?

Fight or Flight changes:

- From cerebral cortex
G1 - Pupils dilate

- From hypothalamus
F1 - Bronchi dilate

B2 - Sympathetic neurotransmitters released

A2 - Sympathetic postganglionic neuron activates
- Skeletal muscle

E1 - Heart contractions increase in rate & force

F2 - Pulmonary arteries dilate

- Fasciculus

- Muscle fiber

- Sinoatrial and atrioventricular nodes

E2 - Coronary arteries dilate

| 8
et10N occurs
rotransmitters released




Thermographic Differences
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Effects of Acupuncture

© Using manganese-  Baseline . Mannitol
enhanced fMRI e
(functional magnetic [
resonance imaging), p.i
visual effects can
be seen in human
and animal neural
tissues
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Organ Representation on the Face According to Dr. Omura
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. Localized by the Bi-Digital O-Ring Test
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0 Distant Effects of AP

. © Nociceptive afferents
“ activate 6roup II static
. load muscle fibers

¢ Brings propriospinal

2
= system into play
“l. o Results in propagation of
< : impulses to distant regions
'. © Descending control signals
« from the brainstem
. recreate homeostasis

b .
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n
h Bioelectric Theory

h o DC energy channels correspond to

< AP meridians
p h @ Points of low electrical resistance
h on the skin correspond to AP points
1 Acupuncture Bioelectric
h -AP point -Amplifier
1 Meridian Conductor
% Qi -Bioelectricity
g’



Periphral SNS Stimulation

Ion movement Tissue plane movement
— Air breathing — Stretching
— Blood circulation — Exercise
— Neuron protoplasmic flow: — Stress
— Interstitial fluid movement — Massage

el neadlle therapy /myotherapy
Manipulative bodywork
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The Right Hand Rule




Electromagnetic Field in Various Form
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Questions and Comments




