
Cerebral Spinal Fluid and Blood plasma neurobiochemical 
measurements are shown in figure no.7., (Cady, 1991) 
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Figure 7. Cerebral Spinal Fluid & Blood Plasma Tests 

A study was done in 1985 by William J. Closson,Ph.D., 
which indicated that the best conventional TENS device 
did not cause the significant changes in . blood .p l a s ma 
neurobiochemical levels, noted above. These differences 
were presented at the Fourth International Montreux Con­
gress on Stress, S. Liss-1992, (Closson, 1992) Figure No.8. 
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Figure 8. Neurobiochemical measurements following 
stimulation with devices of differing waveform. 
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The principal neurobiochemicals measured to date include: 

Alteration Measured in 
Plasma C S F 

A. Serotonin------Increases x X 

B. Beta Endorphin-Increases x X 

C. Tryptophan-----Decreases x 

D. Cortisol-------Decreases x 

E. A C	 T H -------Increases x 

F. G A	 B A -------Increases x 

G. D H	 E A -------Increases x 

The	 implications for each of these neurobiochemicals are: 

-------------Implications----------­

A. Serotonin 1. Mood management 
2. Pain Tolerance 
3. Insomnia Symptom Reduction 
4. Cardiovascular Control 

B. Beta	 Endorphin-Endogenous Morphine-like biochem. 

C. Tryptophan------Precursor to Serotonin 

D. Cortisol- - - - - - - -Systemic Relaxation (upon decr.) 

E. ACT	 H --------Hypothal./pituitary/Adrenal Axis 

F. GAB A --------1. Neural Inhibitor 
2. Involved w/Spasticity Reduc. 

G. D H E A - - - - - - - -1. Principal Neurochem. in Aging 
2. Involved w/Immune System 
3. Involved w/Endocrine Sys tem 

1. Neurobiochemicals changes following Electrical 
Stimulation with the LISS Stimulators and 
Implications thereof. 
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v. Data Summation and Analysis: 

A. Standard screen: 

The original intent of evaluating the neurobiochemical 
levels was Dr. Shealy's desire to explore the foundation 
of pain control . Therefore, the following screen was 
chosen: 

1. Serotonin (Pain tolerance, depression, Insomnia) 

2. Beta-Endorphin(pain Control, Sense of Well 
Being) 

3 . Cortisol (Systemic Relaxation with decrease) 

4. ACT H (Anti-inflammatory,Balance of HPA Axis) 

Over the years, 92 normals have been measured for changes 
in Serotonin and Beta-Endorphin while 73 have been 
assayed for Cortisol and 78 for ACTH. Figure 9. shows 
the information noted herein. 

Figure 10., Figure 11., and Figure 12. show patients with 
various pathologies also screened with the same protocol 
but with dysfunctions of Pain, Depression, Multiple 
Sclerosis, and Dental Restorative Pain. Figure 10. shows 
the effect of the modulated electrical stimulators on 23 
Pain Patients, 11 Depressed Patients and 14 Normals, for 
comparison. Figure 11, shows the stimulators effects inII 

changing the plasma levels of ACTH for 15 Multiple 
Sclerosis Patients, and on 10 Normals (5-Activej5­
Placebo) . Figure 12. shows the beneficial effects on 22 
Dental Patients who had been initially treated with 
transcranial stimulation to enhance the basic screen of 
neurobiochemicals prior to the restorative process. 
please note that following the preparation for the 
cavities, the neurobiochemical levels basically were 
reduced from the effect of the procedure imposing pain on 
the patient. It is interesting to know that the 
neurochemical levels did not return to the original 
baseline but were considerable higher than the original 
baseline for both serotonin and beta-endorphin, the 
premier neurochemical s associated with the pain 
management process. We opine that the post operative 
benefit in pain control (approximately 4 hours) was due 
to the fact that the pretreatment cranial application of 
the modulated electric stimulators created the elevated 
levels of both serotonin and beta-endorphin which gave 
rise to the prolonged benefit following the dental 
procedures. 
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Figure 11. ACT H changes following stimulation with 
modulated electric stimulators on patients with Multiple 
Sclerosis compared to Normals. 

CHANGES IN NEUROBIOCHEMICAL LEVELS
 
AFTER 20 MIN. STIM . TRANSCRANIALL +
 

INTRAORAL CONTACTS FOR DENTAL
 
RESTORATION W/MODULATED ELEC. · 

200 ·-L EGEN D 
180 

. TRANS CRAN.(n=22) 
160 _ 
140 
120 

100 
80 
60 

40 
20 

0 

__­

5HT BEnd Corl ACTH 
NEUROBIOCHEMICALS 

Figure 12. Comparison between the levels of neurobiochem­
icals resulting from transcranial pretreatment with 
modulated electric stimulators compared to those levels 
following dental restorative procedures. Note that the 
imposed pain reduced the levels of serotonin, beta­
endorphin and ACTH. 
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-Literature Review 

"The Serotonergic System with its extensive network 
of relays involving limbic, reticular, and other phylo­
genetic systems has been implicated in these results. 
Serotonin is a normally occurring facilitory neurotrans­
mitter that is produced in the CNS by the Midline Raphe 
Nuclei. The Raphe Nuclei are principally housed within 
the reticular system and extend from the brain stem 
through the mesencephalon. The influence of the Raphe 
Nuclei, collectively referred to as "The serotonergic 
System", proj ects widely throughout the diencephalon, 
mesencephalon, pons, cerebellum, and the medulla. Fibers 
of the Raphe Nuclei also descend directly to the motor­
neurons in the anterior horn of the spinal cord to pro­
vide serotonin and other neurotransmi t ters for both gamma 
and alpha motor systems. 

"Wi t h i n the Central Nervous System, serotonergic 
relays are active in the regulation of such varied 
functions as mood, muscle tone, muscle synergy, vestibu­
lar-ocular interaction, articulation, respiration, and 
fine motor control. Most of these functions are fre­
quently impaired in children with neurological involve­
ment. CES applications in humans have been shown to 
produce increased levels of serum serotonin and other 
neurotransmitter substances (14). As early as 1972, 
serotonin, serotonin was noted to improve "p e r c e p t u a l 
activities" in laboratory animals (15). However, at that 
time, the technology for stimulating the CNS to produce 
increased levels of serotonin was not available. 

"Serotonin levels are known to be deficient in the 
blood, urine, and cerebrospinal fluid of children with 
neurological impairment (16) . The use of CES applica­
tions clinically, was expected to improve serotonergic 
regulatory functions. It has been theorized that 
transcranial biparietal CES application stimulates neural 
transmission which then impacts the Serotonergic System 
with sufficient potential to facilitate or activate the 
entire network of Serotonergic relays, thus improving 
many of its' regulatory functions. We reasoned that if 
this was correct, then the neurobiological response of 
the body to the increased levels of serotonin in the CNS 
should produce clinically measurable results. 

"Literature documenting use of CAl to improve neuro­
psychological (17), sensorimotor (18), and visual percep­
tual skills (19) was readily available. We opted to use 
our own format for software analysis (20) because it had 
been well received at professional conferences (21,22, 
23), and was included in the resource Guide for Computer 
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·Study Conclusion 

"Children receiving CES alone, without other inter­
vention, did show significant improvement in stabiliza­
tion, symmetry, and efficiency of movement, which are 
basic requirements for motor coordination. However, use 
of CES alone did not result in greater integration of 
motor skills with visual and auditory functions. In 
fact, it resulted in the exact opposite, a diminution of 
ability to process in these modes. 

"The use of a combination of technological tools 
presented within a neurological framework for treatment 
resulted in consistent improvement in motor, psycholin­
guistic, and visual perceptual parameters . CAl, struc­
tured to include only criteria referenced computer games 
in conjunction with CES applications resulted in a well 
rounded therapeutic outcome. When used in combination, 
these treatment methods provided more than addi tive 
effects." 

C. Reducing Pre-Test Anxiety for the High School Student: 

1. Background: 

The United States Academic Decathlon is a test program 
where the educationaL systems of 38 states are 
cooperating in a nationwide testing program which grades 
the standing of each cooperating high school in 
competition with all the other contesting schools. The 
teams are made up of 3 "A" students, 3 "BII students and 
3"C" students . 

IIIn 1981, Dr. Robert Peterson, the Superintendent of 
Schools in Orange County, responde to interest in his 
local Academic Decathlon program and founded the United 
States Academic Decathlon. Soon his challenge was ac­
cepted by schools from allover the country. Within two 
years, the program was expanding wi thin many of the 
pioneering states: notably Texas, Arizona, Idaho, Massa­
chusetts, and Alaska. In 1982, the United States Decath­
lon held its first national competition. Since then, 
nearly a million young people have enriched their lives 
through participation in the Academic Decathlon." 
(excerpt from the study guide) 

2. Main topics from the 1998-1999 Academic Decathlon: 

The focus topic for the academic year 1998 -1999 was 
"Looking Inward" . The particular detail topics for the 
study preparation included : 
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Typical comments from the users are chronicled below: 

a. "---I used it to help me concentrate and focus 
after long nights of reviewing the same material 
several times. I found that the stimulator aided 
in helping me retain information as well as 
focussing on facts that I may have overlooked in 
the past. I also felt more at ease and with a more 
elevated mood." 

b. "- - -Whenever I found myself beginning to nod 
off into the land of slumber, I simply applied the 
Stimulator to my temples, and was instantly re­
energized and ready to tackle my studies. Not only 
has the cranial stimulator managed to keep me 
alert, but it enhanced my performnce on the team as 
well. On November 14, 1998, my CAD scrimmage score 
was 3,160. After using the LeS, my score increased 
over 3,500 points to 6,670." 

c. "---While going over the poems, I noticed that 
it got easier for me to memorize the poems. This 
memorization helped in the state ,competition and it 
was highly noticeable in my score. In the city com­
petition, my score was 500 out of 1,000 points and 
it went up to 750 points by the state competition." 

d. "Whenever I used it(LCS) during late hours for 
Calculus, it improved my work timing, allowing me 
to go to sleep earlier. While using the machine, I 
felt focussed . I was less distracted when I used 
it for minutes.---My attention span increased, 
which enabled me to read for several hours at one 
place. II 

For a month between the city and state tests for the Cal­
ifornia Academic Decathlon Tests for academic achieve­
ment, a group of four students on the Belmont Academic 
Decathlon team utilized a Cranial Electrical Stimulator 
twice daily to reduce the stress associated with "pre­
test anxietyl1. This device is authorized by the FDA for 
reducing the symptoms of depression, anxiety, and 
insomnia. The students reported that they were better 
able to focus on the topic at hand, without the over­
powering feelings of stress or fatigue. They expressed 
feeling more relaxed and alert. 

4. Results 

The results of the state tests for Belmont High School 
was to improve from last year's position of Number 16 to 
this year's position of number 7. (See Figure 10.) 
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CHANGES IN ALERTNESS & ATTENTION
 
SPAN FOR NORMAL SUBJECTS, TREATED
 

WITH ACTIVE OR PLACEBO LCS/CES 

ACTIVE LCS PLACEBO LCS 
TEST GROUPS 

Figure 16. Changes in Alertness & Attention Span for 
Normal Subjects, treated with Active or 
Placebo LCS/CES. 
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VIII Conclusion: 

The use of Double Modulated Cranial and/or Body Electri­
cal Stimulators can utilize the body's bulk capacitance to cause an 
internal current to flow. That internal current, flowing through 
its own resistance, can increase a voltage which may be able to 
facilitate triggering energy of a neural system. Tests have also 
confirmed that certain neurobiochemical levels have been altered 
following the use of the subject double modulated electrical nerve 
stimulators. Those measured include the following: 

A. Serotonin 
B. Beta-Endorphin 
C. Cortisol 
D. ACT H 
E. GAB A 
F. D H E A 

Use of the LCS Cranial Electrotherapy Stimulator can be used 
to relax and focus a user's brain to create a "Window of 
opportunity" to maximize the benefit of secondary therapy by 
reducing the symptoms of chronic, acute, and post-operative 
pain and/or improve cognition in those users from pediatric to 
industrial and senior ,applications. 
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