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ABSTRACT

Elderly insomnia has many causes. This research among various causes focused on the
change in circadian rhythm due to aging of the hypothalamus and suprachiasmatic
nucleus. According to <#i 77 NAS @A - I Hudng di néiipg Ling shi Kou wen >,
insomnia is by condition when yin(f2) is deficient and yang(F%) is excessive which is

caused by Wei qi(ff/%) not being able to flow into yin(%). This research showed that

the eastern medicine mechanism of insomnia is similar to the physiology of
hypothalamus and suprachiasmatic nucleus, and function of vasopressin. We verified
through literature reviews by comparing both western and eastern medicine pathology
and physiology mechanisms. The physiological and hormonal functions of hypothalamus

were similar to the physiological function of kidney and function of Weéi qi(fi%)

described in eastern medicine. Decreased secretion of vasopressin was similar to



function of kidney yin(B[2). The circadian rhythm of the suprachiasmatic nucleus was
similar to circulation of Wei qi(f{7%). Through this comparative analysis, the
characteristics of elderly insomnia due to aging in western physiology is learned, and this
understanding is applied to approach elderly insomnia treatment in eastern medicine with
the concept of brain dysfunction due to aging instead of yin(f2) deficiency in kidney. In

addition, it is necessary to further research which part of the brain is affected by currently

used herbal medicine for insomnia treatment.

Keyword: Insomnia, Elderly insomnia, Sleep disorder, Circadian rhythm, Hypothalamus,

Suprachiasmatic nucleus, Vasopressin, Wéi qi, yin deficiency.
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IV. LITERATURE REVIEW
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Figure 1. The human biological Circadian rhythm. (image from Wikipedia- Circadian rhythm).
https://en.wikipedia.org/wiki/Circadian_rhythm
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Figure 3. Wake-sleep architecture. Alternating stages of wakefulness, the three stages of NREM sleep (N1-N3), and
REM sleep (solid bars) occur over the course of the night for representative young and older adult men. Characteristic
features of sleep in older people include reduction of N3 slow-wave sleep, frequent spontaneous awakenings, early
sleep onset, and early morning awakening. NREM, non-rapid eye movement; REM, rapid eye movement. (From the
Division of Sleep and Circadian Disorders,

Brigham and Women’s Hospital.)
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Figure 2. 46.3a—f EEG waves. (a) Delta band (below 4 Hz); (b) theta band (4-8 Hz); (c) alpha band (8—13 Hz); (d) mu-
rhythm (8—12 Hz); (e) beta band (13-30 Hz); (f) gamma band (30-50 Hz) the band in response to visual stimulation
and perception of images. (image from https://www.researchgate.net/figure/a-f-EEG-waves-a-Delta-band-below-4-Hz-
b-theta-band-4-8-Hz-c-alpha-band-8-13_figl 304183354)
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Table 1. ICSD-2 Insomnias Source from American Academy of Sleep Medicine clinical practice guideline. J Clin

Sleep Med. 2017;13(2):307-349.

Disorder
Adjustment (Acute) Insomnia

Psychophysiological Insomnia

Paradoxical Insomnia

Idiopathic Insomnia

Insomnia Due to Mental Disorder

Inadequate Sleep Hygiene

Insomnia Due to a Drug or Substance

Insomnia Due to Medical Condition

Insomnia Not Due to Substance or
Known

Physiologic Condition, Unspecified;
Physiologic (Organic) Insomnia,
Unspecified

Description
The essential feature of this disorder is the presence of insomnia in
association with an identifiable stressor, such as psychosocial, physical, or
environmental disturbances. The sleep disturbance has a relatively short
duration (days-weeks) and is expected to resolve when the stressor
resolves.
The essential features of this disorder are heightened arousal and learned
sleep-preventing associations. Arousal may be physiological, cognitive, or
emotional, and characterized by muscle tension, “racing thoughts,” or
heightened awareness of the environment. Individuals typically have
increased concern about sleep difficulties and their consequences, leading
to a “vicious cycle” of arousal, poor sleep, and frustration.
The essential feature of this disorder is a complaint of severe or nearly
“total” insomnia that greatly exceeds objective evidence of sleep
disturbance and is not commensurate with the reported degree of daytime
deficit. Although paradoxical insomnia is best diagnosed with concurrent
PSG and self-reports, it can be presumptively diagnosed on clinical
grounds alone. To some extent, “misperception” of the severity of sleep
disturbance may characterize all insomnia disorders.
The essential feature of this disorder is a persistent complaint of insomnia
with insidious onset during infancy or early childhood and no or few
extended periods of sustained remission. Idiopathic insomnia is not
associated with specific precipitating or perpetuating factors.
The essential feature of this disorder is the occurrence of insomnia that
occurs exclusively during the course of a mental disorder, and is judged to
be caused by that disorder. The insomnia is of sufficient severity to cause
distress or to require separate treatment. This diagnosis is not used to
explain insomnia that has a course independent of the associated mental
disorder, as is not routinely made in individuals with the “usual” severity
of sleep symptoms for an associated mental disorder.
The essential feature of this disorder is insomnia associated with voluntary
sleep practices or activities that are inconsistent with good sleep quality
and daytime alertness. These practices and activities typically produce
increased arousal or directly interfere with sleep, and may include
irregular sleep scheduling, use of alcohol, caffeine, or nicotine, or
engaging in non-sleep behaviors in the sleep environment. Some element
of poor sleep hygiene may characterize individuals with other insomnia
disorders.
The essential feature of this disorder is sleep disruption due to use of a
prescription medication, recreational drug, caffeine, alcohol, food, or
environmental toxin. Insomnia may occur during periods of use/exposure,
or during discontinuation. When the identified substance is stopped, and
after discontinuation effects subside, the insomnia is expected to resolve
or substantially improve.
The essential feature of this disorder is insomnia caused by a coexisting
medical disorder or other physiological factor. Although insomnia is
commonly associated with many medical conditions, this diagnosis should
be used when the insomnia causes marked distress or warrants separate
clinical attention. This diagnosis is not used to explain insomnia that has a
course independent of the associated medical disorder, and is not routinely
made in individuals with the “usual” severity of sleep symptoms for an
associated medical disorder.
These two diagnoses are used for insomnia disorders that cannot be
classified elsewhere but are suspected to be related to underlying mental
disorders, psychological factors, behaviors, medical disorders,
physiological states, or substance use or exposure. These diagnoses are
typically used when further evaluation is required to identify specific
associated conditions, or when the patient fails to meet criteria for a more
specific disorder.

12



Percent

Men Women Non-Hispanic Non-Hispanic Mexican
white black American

Figure 12. Age-adjusted percentage of adults aged 20 and over who used prescription sleep aids in the past 30 days, by
sex and race and ethnicity: United States, 20052010

"Reference group.

“Significantly different from reference group (p < 0.05).

NOTES: Data are age-adjusted to the 2000 projected U.S. standard population using the age groups 20-39, 40-59, and
60 and over. Sleep aids include all hypnotic drugs and four antidepressant or sedative medications commonly
prescribed for insomnia or depression.

SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey.”

Table 2. Sleep Needs by Age Group: American Sleep Association(ASA). https://www.sleepassociation.org/about-
sleep/sleep-statistics/

Age Group Recommended Hour

Adult 7~9 hours

Teenager 8~10 hours

Child 6~12 years 9~12 hours

Child 3~5 years 10~13 hours (including naps)
Child 1~2 years 11~14 hours (including naps)
Infants 4~12 months 12~16 hours (including naps)

13



Anxiety. Dementia, Loneliness, Bereavement. Day time nap, Heavy meals,
Dcprcs;sion._ Decreased activity, Change of Extreme temperature, noise
Psychosis, Delirium, residence, Hospitalization, Work or light, Early retirement to
Schizophrenia status, Financial problems bed, Lack of exposure to
sunlicht
Psychiatric illness Psychosocial factors Behavioral/environmental
factors

; Cause of
Primary sleep )
disorders Insomnia

Medications

Alcohol, CNS stimulants, nicotine.
Beta blockers, thyroid hormones.
SDB. PLMD, RLS, RBD ‘ Calcium channel blockers.
Medical disorders | Decongestants, bronchodilators.
Corticosteroids, Anticholinergics
l Stimulating antidepressants

CV: CHF, PVD & nocturnal angina. Pulmonary: COPD, asthma. GI: GERD, ulcers,
anal purities, diarrhea. GU: BPH, prostate cancer, urinary retention & incontinence.
CNS: Parkinson’s disease, Alzheimer’s, stroke, seizure disorders. Endocrine: thyroid
disorders, diabetes. menopause. Acute/chronic pain: arthritis, chronic back pain,
chronic head ache, cancer pain, fibromyalgia, neuropathy. gouty pain

Figure 4 Causes of insomnia.

Note. BPH, benign prostatic hyperplasia; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease;
CNS, central nervous system; CRD, circadian rthythm dysfunction; CV, cardiovascular; GERD, gastroesophageal reflux
disease; GI, gastrointestinal; GU, genitourinary. Ancoli-Israel and Ayalon (2006); Ancoli-Israel (2004); Bain (2006);
Kamel and Gammack (2006); Mathews et al. (2004); Zee (2006).'?
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Table 3. Evaluat ion of the Patient with Excessive Daytime Sleepiness Source: Harrison’s Principles of Internal
Medicine 19" Edition p. 188

Findings on History and

Di tic Evaluati
Physical Examination tagnostic Lvaluation

Diagnosis Therapy

Difficulty waking in the Sleep log Insufficient sleep Sleep education and behavioral
morning, rebound sleep on modification to increase amount
weekends and vacations of sleep

with improvement in

sleepiness

Obesity, snoring, Polysomnogram Obstructive sleep apnea  Continuous positive airway

hypertension

Cataplexy, hypnogogic
hallucinations, sleep
paralysis

Restless legs, kicking

movements during sleep

Sedating medications,

stimulant withdrawal, head

trauma, systemic

inflammation, Parkinson’s

disease and other
neurodegenerative

disorders, hypothyroidism,

encephalopathy

Polysomnogram and
multiple sleep latency
test

Assessment for
predisposing medical
conditions (e.g., iron
deficiency or renal
failure)

Thorough medical
history and exam
including detailed
neurologic exam

Narcolepsy

Restless legs syndrome
with or without
periodic limb
movements

Sleepiness due to a
drug or medical
condition

pressure; upper airway surgery
(e.g.,uvulopalatopharyngoplasty) ;
dental appliance; weight loss

Stimulants (e.g., modafinil,
methylphenidate); REM sleep-
suppressing antidepressants (e.g.,
venlafaxine); sodium oxybate

Treatment of predisposing
condition if

possible; dopamine agonists (e.g.,
pramipexole, ropinirole)

Change medications, treat
underlying condition, consider
stimulants
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Table 4. Classification of adult insomnia"

Primary insomnia
Idiopathic insomnia—Insomnia arising in infancy or childhood with a persistent, unremitting course
Psychophysiologic insomnia—Insomnia caused by a maladaptive conditioned response in which the patient learns
to associate the bed environment with heightened arousal rather than sleep; its onset is often associated with an event
causing acute insomnia, with the sleep disturbance persisting despite resolution of the precipitating factor
Paradoxical insomnia (sleep-state misperception)—Insomnia characterized by a marked mismatch between the
patient's description of sleep duration and objective polysomnographic findings
Secondary insomnia
Adjustment insomnia—Insomnia associated with active psychosocial stressors
Inadequate sleep hygiene—Insomnia associated with lifestyle habits that impair sleep
Insomnia caused by a psychiatric disorder—Insomnia secondary to an active psychiatric disorder, such as anxiety or
depression
Insomnia caused by a medical condition—Insomnia secondary to a condition such as restless legs syndrome, chronic
pain, nocturnal cough or dyspnea, or hot flashes
Insomnia caused by a drug or substance—Insomnia secondary to consumption or discontinuation of medications,
drugs of abuse, alcohol, or caffeine
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2 &2 2= gamma amino butyric acid (GABA), Adenosine, Acetylcholine,

Serotonin =9°]|™ ©o]% Acetylcholine, Serotonin & Wy zZHAo| E5F

7%]1-0;] 5_]__‘:]_ 28, Figure 6,7)
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Figure 6. Changes in NREM and REM sleep with age. There is a dramatic decrease in the proportion of REM sleep
from birth (50% of sleep) through early childhood into adulthood (25% to 30%), and an initial predominance of slow-
wave sleep that peaks in early childhood, drops off abruptly after puberty, and then declines over the life span
(Modified Mindell JA, Pediatric sleep 2003).
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Figure 7. Normal sleep cycles. REM sleep darkened areas occurs cyclically throughout the night at intervals of
approximately 90 min in all age groups. REM sleep shows little variation in the different age groups, whereas stage 4
sleep decreases with age. Stages 3 and 4 are now considered N3."

1 REM sleep
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% of sleep
w
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Figure 8. Schematic diagram to show percentages of rapid eye movement (REM) and non-rapid eye movement
(NREM) sleep at different ages. Note the marked changes in REM sleep in the early years."
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Figure8. Graphic representation of the total number of vasopressin-immunoreactive neurons estimated from the
paraventricular (PaLM), suparoptic nuclei (SON) and suprachiamatic nuclei (SCN) of the young and aged rat. Columns
represent means. The total number of vasopressinimmunoreactive neurons in the PaLM is smaller in the aged rat than
in the young rat. But, in the SCN, the total number of vasopressin-immunoreactive neurons is larger than in aged rat.
T-test : *P0.05, **P <0.01 compared with control rats.*"
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Table 5. Medical disorders comobid with insomnia !

Ischemic heart disease
Nocturnal angina
Congestive cardiac failure
Chronic obstructive pulmonary disease
Bronchial asthma
Peptic ulcer disease
Gastroesophageal reflux disease
Rheumatic disorders, including:

- Fibromyalgia

- Rheumatoid arthritis

- Osteoarthritis

- Ankylosing spondylitis

- Sjogren's syndrome
Acquired immunodeficiency syndrome
Chronic fatigue syndrome
Lyme disease
Dermatological disorders (nocturnal pruritus)
Systemic cancer

Table 6. Neurological disorders comorbid with insomnia

Neurogegenerative diseases

- Parkinson's disease

- Alzheimer's disease

- Other degenerative dementias

- Progressive supranuclear plasy

- Mutiple system atrophy

- Huntington's chorea

- Torsion dystonia

- Tourette's syndrome
Brain tumors
Cerebral hemispheric and brainstem strokes
Traumatic brain injury causing post-traumatic insomnia
Headache syndrome (migraine, cluster and hypnic headaches,
exploding head syndrome)
Fatal familial insomnia, a rare prion disease
Propriospinal myoclonus at sleep onset

30



Table 7. Age-Adjusted® Percentage Reporting Health Risk Factors by Sleep Duration—Behavioral Risk Factor
Surveillance System, United States, 2014. 32)

Short sleep Sufficient sleep

(<7 hours) (=7 hours)
Health risk factor Definition % 95%Cl % 95% CI
Obese Body Mass Index >30 kg/m? 33.0  (32.5-33)) 26.5 (26.2-26.9)
Physically inactive No leisure time physical activity in past 30 days 272 (26.8-27.7) 20.9 (20.6-21.2)
Current smoker Currently smoke cigarettes every day or some days 229 (22.4-23.4) 14.9 (14.6-15.2)
Excessive alcohol Underage drinker, binge drinker, or heavy drinker® 19.4 (18.9-19.8) 19.1 (18.7-19.4)

Abbreviations: CI = confidence interval.

*Age-adjusted to the 2000 US standard population.

Underage drinker is defined as any alcohol use among those aged 18-20 yrs. Binge drinker is defined as >4 drinks for
women and >5 drinks for men during a single occasion. Heavy drinker is defined as >8 drinks for women and >15
drinks for men per week. All differences statistically significant at p<0.05 except excessive alcohol.
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Table 8. Age-Adjusted” Percentage Reporting Chronic Health Conditions by Sleep Duration—Behavioral Risk Factor
Surveillance System, United States, 2014. 32)

Short sleep Sufficient sleep

(<7 hours) (=7 hours)
Chronic condition % 95% CI % 95%Cl1
Heart attack 4.8 (4.6-5.0) 3.4 (3.3-3.5)
Coronary heart disease 4.7 (4.5-4.9) 34 (3.3-3.5)
Stroke 3.6 (3.4-3.8) 2.4 (2.3-2.5)
Asthma 16.5 (16.1-16.9) 11.8 (11.5-12.0)
COPD (chronic obstructive pulmonary disease) 8.6 (8.3-8.9) 4.7 (4.6-4.8)
Cancer 10.2 (10.0-10.5) 9.8 (9.7-10.0)
Arthritis 28.8 (28.4-29.2) 20.5 (20.2-20.7)
Depression 229 (22.5-23.3) 14.6 (14.3-14.8)
Chronic kidney disease 33 (3.1-3.5) 2.2 (2.1-2.3)
Diabetes 11.1 (10.8-11.4) 8.6 (8.4-8.8)

Abbreviations: CI = confidence interval.

*Age-adjusted to the 2000 US standard population.

The prevalence of each condition is significantly higher (p<0.05) for persons reporting short sleep compared with those
reporting sufficient sleep.

31



o
o,
2
)
ol
I
<
20,
~
2
A
o
=
-
=5
@
©
=
0Q
=
@
<

Table 9. Deaths and percentage of total deaths for the 10 leading causes of death: United States, 2014 and 2015 *2

2015 2014
Percent Percent
of total of total
Cause of death (based on ICD-10) Rank! Deaths deaths Deaths deaths
AILGAUSES . . .\ oo vttt et e e e e e 2,712,630 100.0 2,626,418 100.0
DisEasEaGINEAIE on s seunsremen v Boy SR (100-09,111,113,120-51) 1 633,842 234 614,348 23.4
Malignant neoplasms . ... ...ttt (C00-C97) 2 595,930 22.0 591,700 22.5
Chronic lower respiratory diseases. . . .............oovniiiii... (J40-J47) 3 155,041 57 147,101 56
Accidents (unintentional injuries). . . ...... ... ... ol (V01-X59,Y85-Y86) 4 146,571 54 135,928 5.2
CetehroOVASTURTTISEERES, 1. wmssvwmonsomn Kasss HRRF T R MR NSRRI (160-169) 5 140,323 52 133,103 51
PEVBIAEET RSBE58 . o comamaitinre S B S S e S S & (G30) 6 110,561 41 93,541 3.6
DiabetesTnelNis v s 5o i i, AR G G S S (E10-E14) 7 79,535 29 76,488 2.9
Influenzaand pneumonia. . . . ... ... (J09-J18) 8 57,062 21 55,227 21
Nephritis, nephrotic syndrome and nephrosis . . .. ... (NOO-NO7 N17-N19,N25-N27) 9 49,959 1.8 48,146 1.8
Intentional self-harm (suicide) . . ...t (*U03,X60-X84,Y87.0) 10 44193 1.6 42,826 1.6
... Category not applicable. 1Based on number of deaths.
SOURCE: NCHS, National Vital Statistics System, Mortality.
Males Females

Heart disease
24.4
Chronic

liver disease
and cirrhosis

Influenza and
pneumonia ™
Alzheimer's
disease
Suicide

Septicemia — 1.8
Kidney disease—
Influenza and —"
pneumenia
Diabetes

Diabetes Unintentional
injuries

Alzheimer's disease

Unintentional
injuries

NOTES: CLRD is Chronic lower respiratory diseases. Values show percentage of fotal deaths.
SCURCE: NCHS, National Vital Statistics System, Mortality.

32)

Figure 9. Percent distribution of the 10 leading causes of death, by sex: United States, 2015
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Ages 65 and over Ages 85 and over

Heart disease

25.5

Septicemia 1.5—
Kidney disease 21—

Influenza and __—
pheumonia 2.4

Unintentional injuries 2.6

Hypertension 1.6 —
Diabetes 2.0 .
Kidney disease 2.1- |

Diabstes 2.8 Unintentional injuries 2.7 A
Influenza and pneumonia 3.1
Alzheimer's disease 5.5

CLRD 5.2

_Alzheimer's
disease 8.6

~— Stroke 7.1

NGTES: CLRD Is Chronie lower resplratory diseases: HIV Iz Human Immunodeficlency virus. Values show percentage of total deaths.
SOURCE: NCHS, Matianal Vital Statistics System, Martality,

Figure 10. Percent distribution of the 10 leading causes of death, by age group: United States, 2015 2
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Table 10. Correlation between Quality of Sleep and Related Variables (N=143)
Quality of sleep Depression
Variables
1(p) 1(p)
. 255
Depression (002) 1
Social support -.270 -.368
(total) (<.001) (<.001)
Emotional support ~216 -318
PP (.010) (<.001)
Informational support ~283 ~283
PP (<.001) (.001)
-.241 -412
Tangibl 1t
angible suppo (.004) (<.001)
-.295 -.349
Affecti 1 rt
ectionate suppo (<.001) (<001
Positive social -.208 -.343
interaction (.013) (<.001)
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Table 11. Medications associated with insomnia

40)

Medication

Brand name

Anti-convulsants (&7 7 #l|)

Lamotrigine Lamictal
Anti-depressants (3-9-2 )
Bupropion Wellbutrin
Phenelzine Nardil
Protriptyline Vivadil
Fluoxetine Prozac
Tranylcypromine Parnate
Venlafaxine Effexor
Beta blockers (W EFXFEHA])
Propranolol Inderal
Pindolol Visken
Metoprolol Lopessor
Bronchodilators (7] 2] g7 A))
Theophyline -
Decongestants -
Phenylpropanolamine -
Pseudoephedrine -

Steroids (Z~E| Z0] =)

Prednisone

Stimulants (5521 74 2= A)

Dextroamphetamine Dexedrine
Methamphetamine Desoxyn
Methylphenidate Ritalin
Modafinil Provigil
Pemoline Cylert
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Figure 11—Algorithm for the Evaluation of Chronic Insomnia. When using this diagram, the clinician should be aware
that the presence of one diagnosis does not exclude other diagnoses in the same or another tier, as multiple diagnoses
may coexist. Acute Adjustment Insomnia, not a chronic insomnia, is included in the chronic insomnia algorithm in
order to highlight that the clinician should be aware that extrinsic stressors may trigger, perpetuate, or exacerbate the
chronic insomnia.*?
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Figurel2. Gross anatomy of the human brain; Hypothalamus and Suprachiasmatic nucleus. Source from http:/www.
apsubiology.org/anatomy/ 2010/2010_Exam_Reviews/Exam _4 Review/CH_12_Gross_Anatomy_of the Brain.htm.
Ilustration Image from https://www.pinterest. com/pin /4844 18503645259107/
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Table12. The Hypothalamic nuclei. Source from https://en.wikipedia.org/wiki/Hypothalamus

Region

Area

Nucleus

Function

Anterior

Preoptic

Preoptic nucleus

Responsible for thermoregulation and receives nervous stimulation
from thermoreceptors in  the skin, mucous  membranes, and
hypothalamus itself.!! This area propagates stimuli to either the heat-
losing or the heat-promoting centers of the hypothalamus.

Medial

Medial preoptic nucleus

®  Regulates the release of gonadotropic hormones from the
adenohypophysis

®  Contains the sexually dimorphic nucleus, which releases
GnRH, differential development between sexes is based
upon in utero testosterone levels

Thermoregulation

Supraoptic nucleus

Vasopressin release
Oxytocin release

Paraventricular nucleus

thyrotropin-releasing hormone release
corticotropin-releasing hormone release
oxytocin release

vasopressin release

somatostatin release

Anterior hypothalamic nucleus

thermoregulation
panting
sweating

thyrotropin inhibition

Suprachiasmatic nucleus

®  Circadian rhythms

Lateral

Lateral nucleus

primary source of orexin neurons that project throughout the brain and
spinal cord

Tuberal

Medial

Dorsomedial hypothalamic
nucleus

Blood Pressure
Heart Rate
GI stimulation

Ventromedial nucleus

satiety

neuroendocrine control

Arcuate nucleus

Growth hormone-releasing hormone (GHRH)
feeding

®  Dopamine-mediated prolactin inhibition

Lateral

Lateral nucleus

Lateral tuberal nuclei

primary source of orexin neurons that project throughout the brain and
spinal cord

Posterior

Medial

Mammillary nuclei (part
of mammillary bodies)

®  memory

Posterior nucleus

®  Increase blood pressure
®  pupillary dilation
®  shivering

®  vasopressin release

Latera

Lateral nucleus

primary source of orexin neurons that project throughout the brain and
spinal cord

Tuberomammillary nucleus

arousal (wakefulness and attention)
feeding and energy balance
learning

memory

sleep

45




Table13. The Hypothalamic and Pituitary Hormones. Source from https://en. Wikipedia.org/wiki/Hypothalamus

Anterior pituitary

Secreted hormone Abbreviation Produced by Effect
Thvrotropin-releasi Stimulate thyroid-stimulating
otropin-releasin )
yrotrop & Parvocellular hormone (TSH) release from anterior
hormone TRH, IRE, or neurosecretory cells of ituitary (primarily)
. . u u
(Prolactin-releasing PRH ry P . 1P .y
the paraventricular nucleus ~ Stimulate prolactin release
hormone) ..
from anterior pituitary
Corticotropin-releasin Parvocellular Stimulate adrenocorticotropic
horrr)none J CRH or CRF neurosecretory cells of the  hormone (ACTH) release
paraventricular nucleus from anterior pituitary
Dopamine . " . .
e DA or PIH Dopamine neurons of the Inhibit prolactin release from anterior
(Prolactin-inhibiting ‘ ) tuit
arcuate nucleus ituitas
hormone) P Y
Growth-hormone- GHRH Neuroendocrine neurons Stimulate growth-hormone
releasing hormone of the Arcuate nucleus (GH) release from anterior pituitary
Stimulate follicle-stimulating
. . . h FSH) rel fr teri
Gonadotropin-releasing Neuroendocrine cells of 9@0116 ( ) release from anterior
GnRH or LHRH . pituitary
hormone the Preoptic area . .
Stimulate luteinizing hormone
(LH) release from anterior pituitary
Inhibit growth-hormone (GH) release
Somatostatin!'" . fir terior pituit
omatostatm SS, GHIH, or Neuroendocrine cells of Ol.n .an erior piturtary .
(growth-hormone- . . Inhibit (moderately) thyroid-
R SRIF the Periventricular nucleus . .
inhibiting hormone) stimulating hormone (TSH) release
from anterior pituitary
Posterior pituitary
Secreted hormone Abbreviation Produced by Effect

Magnocellular neurosecretory

Uterine contraction

Oxytocin OXY or OXT
Vasopressin
(antidiuretic ADH or AVP
hormone)

cells of the paraventricular
nucleus and supraoptic nucleus
Magnocellular and
parvocellular neurosecretory
cells of the paraventricular
nucleus, magnocellular cells in
supraoptic nucleus

Lactation (letdown reflex)

Increase in the permeability to water of
the cells of distal tubule and collecting
duct in the kidney and thus allows water
reabsorption and excretion of concentrated
urine
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@ Effects of sex

hormone release:
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() L and FsH trigger ﬁ' *
testosterone production
o

estrogen production
in the ovaries.

1 Beginning at approximately
age 8, the hypothalamus
increases its production

of gonadotropin-releasing
hormone (GNRH).

@ GNRH triggers the
anterlor pituitary o
release lutelnizing
hormone (LH) and
follicle-stimulating
hormone (FSH).

(5) Before puberty, the
hypothalamus and pitultary are
very sensitive fo negative
feedback signals from
testosterone and estrogen.
During puberty, the sensitivity
of the hypothalamus and

' pituitary to this negative

@ feedback decreases to levels

typically seen in adults. This

e change allows an increase in

I the preduction of testosterone

and esirogen that stimulates
the development of secondary
sex characteristics.

Spermalogenesis Male Secondary Sex
Cl

= Penis and scrotum grow

= Faclal hair grows

= Larynx elongates, lowering voice
= Shoulders broaden

= Body, armpit, and pubic hair grow
= Musculature increases body-wide

Female Secondary Sex Folliculogenesis

Characteristics:

= Breasts develop and mature
» Hips broaden

= Pubic hair grows

Figure 15. Effects of LH on the body. Source from https://en.wikipedia.org/wiki/Luteinizing_hormone.
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Figure 20. Sensation & Perception. Source from https://www.quora.com/What-is-the-part-of-the-brain-that-is-used-
for-hearing
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Table 14. Thyroid and alopecia. Source from http://m.ell-cranell.co.kr/mobile/customer/Expert_view.aspx?seq=21

Age Thyroid Alopecia (%) Total (%)
Diffuse Alopecia Androgenetic
alopecia areata alopecia Other
Up to 20 Thyroid 48(25.2) 7(25.9) 1(6.3) 1(143)  57(23.7)
years dysfunction
Euthyroid 143(74.9) 20(74.1) 15(93.8) 6(85.7)  184(76.3)
Total 191(100) 27(100) 16(100) 7(100)  241(100)
21~40 years  Thyroid 174(31.6) 29(31.9) 26(17.1) 2(15.4) 231(28.7)
dysfunction
Euthyroid 376(68.4) 62(68.1) 126(82.9) 11(84.6)  575(71.3)
Total 550(100) 91(100) 152(100) 13(100)  806(100)
Above Thyroid 56(40.6) 14(50) 4(50) 4(36.4) 78(42.2)
40years dysfunction
Euthyroid 82(59.4) 14(50) 4(50) 7(63.6) 107(57.8)
Total 138(100) 28(100) 8(100) 11(100) 185(100)
Thyroid dysfunction: 7A}Hd 715 %ol
Euthyroid: 71744 71574
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Anterior pituitary
Pars tuberalis

= Infundibular stalk
— Pars nervosa

Hypophysaal fosaa
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Figure 24. pituitary gland. Source from. University of Wisconsin System.
https://sites.google.com/a/wisc.edu/neuroradiology/anatomy/under-spin/slide-1
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Table 15. Medications used in the treatment of insomnia,”®

Medication Dosage (mg) T max (hr) Half-life (hr)
Benzodiazepine hypnotics
Estazolam 1~2 1.5~2 10~24
Flurazepam 15~30 1.5~4.5 48~120
Temazepam 15~30 1~2 8~22
Triazolam 0.125~0.25 1~2 2~6
Quazepam 7.5~15 2~3 48~120
Non-benzodiazepine hypnotics (Z-drugs)
Eszopiclone 1~3 1.5 6
Zaleplon 5~10 1 1
Zolpidem 5~10 1.6 2.6
Zolpidem CR 6.25~12.25 1.5 2.8

Melatonin receptor agonists
Ramelteon 8 0.75 1~2.6
Histamine receptor antagonists

Doxepin 3~6 3.5 15

a8ar 20179 v =919 8] (American Academy of Sleep Medicine,
AASM)OIM = TR EW FEAE 7o]=gd(New Guideline)S Al F 7

al
=

=

gtk o] Jlol=gkelolE=  wZxtlololAlA A +HA (Benzodiazepine
hypnotics)9} H] "lZzt}ololA|# Al 4=HA|(Non benzodiazepine hypnotics)
aga WgEd 84 FdA(Melatonin receptor agonist)ES ZHzF oj®
EWFo AR AP Fokth FHNAIEH S (sleep onset insomnia)oll =
Ramelteon, Eszopiclone, Zolpidem, triazolam<, <H-f-%&EHZ(sleep
maintenance insomnia)®l+= Eszopiclone Zolpidem, temazepam, doxepin.
a8 A2 HEHZ(sleep initiatioin insomnia)< zaleplon, Temazepam=

= 5 75, Table 16 = =
AgetEE Angeh, B T 10 RRg oy F FEsjol s B

Ramelteon©]t}. & ™ gdE]L2 MalEd 443 &34 (melatonin receptor
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Table 16. American Academy of Sleep Medicine, AASM. Pharmaceutical Therapy Options 2017 New Guideline.” )

Drug Dosage Form Recommended Dosage

Indications/Specific Comments

Benzodiazepine Receptor Agonistic Modulators (Schedule IV Controlled Substances)

Non-benzodiazepines

cyclopyrrolones

eszopiclone 1,2, 3 mg tablets  2-3mghs %+ Primarily used for sleep-onset and main-
1 mg hs in elderly or debilitated; max 2 mg tenance insomnia;
1 mg hs in severe hepatic impairment; max % Intermediate-acting;
2 mg % No short-term usage restriction
imidazopyridines
zolpidem 5, 10 mg tablets 10 mg hs; max 10 mg %+ Primarily used for sleep-onset insomnia
5 mg hs in elderly, debilitated, or hepatic %+ Short-to mtermediate-acting
impairment
zolpidem (controlled 625,125 mg 12.5mg hs ++ Primarily used for sleep-onset and main-
release) tablets 6.25 mg hs in elderly, debilitated, or hepatic tenance insommnia;
mnpairment <+ Controlled release; swallow whole, not

divided, crushed or chewed

pyrazolopyrimidines

zaleplon 5, 10 mg capsules 10 mg hs; max 20 mg ++ Primarily used for sleep onset nsomma
5 mg hs in elderly, debilitated, mild to <+ Maintenance insomnia as long as 4 hours
moderate hepatic impairment, or concomitant 15 available for further sleep
cimetidine % Short-acting
Benzodiazepines
estazolam 1. 2 mg tablets 1-2 mg hs
0.5 mg hs in elderly or debilitated %+ Short- to intermediate-acting
temazepam 7.5,15,30 mg 15-30 mg hs
capsules 7.5 mg hs in elderly or debilitated % Short- to intermediate-acting
triazolam 0.125, 0.25 mg 0.25 mg hs; max 0.5 mg
tablets 0.125 mg hs in elderly or debilitated; max % Short-acting
0.25 mg
flurazepam 15. 30 mg capsules 15-30 mg hs % Long-acting

15 mg hs in elderly or debilitated

Risk of residual daytime drowsiness

Melatonin Receptor Agonists (Non-Scheduled)

ramelteon 8 mg tablet 8mghs

Primarily used for sleep-onset insomnia
Short-acting
No short-term usage restriction
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(Questionnaires) 2% Table 18

Table 18. Questionnaires and scales used in assessment of the patient with insomnia

Questionnaire Author Characteristics and description

Epworth Sleepiness Scale (ESS) Johns MW 8-item self report questionnaire used to assess
(1991, 1997 subjective sleepiness (0-24; normal <10)

Insomnia Severity Index (ISS) Morin CM (2001) 7-item rating used to assess the patient’s

perception of insomnia, which is available in
three forms

Pittsburgh Sleep Quality Index (PSQI) Buysse DJ (1989) 19-item self report measure(and 5 additional
items to be completed by a bed partner) of sleep
quality (poor sleep: global score >5)

Fatigue Severity Scale (FSS) Krupp LB (1989) 9-item patient rating of daytime fatigue
Dysfunctional Beliefs and Attitudes Morin (1994) Self-rating questionnaire of 30 statements that is
about Sleep Scale (DBAS) used to assess negative cognitions about sleep

And an abbreviated version (16 items) using a

more user-friendly response format (0-10, Likert-

type scale; DBAS-16) was published in 2007.
Functional Outcomes of Sleep Weaver TE (1997) 30-items to assess the impact of excessive
Questionnaire (FOSQ) sleepiness on functional outcomes relevant to

daily behaviors and sleep-related quality of life

A shorter 10-item version, the FOSQ-10, was

published in 2009.
Women’s Health Initiative Insomnia Levine DW (2003)  Five self-rated, multiple-choice questions to
Rating Scale measure sleep disturbance during the previous

month and to discriminate persons with insomnia
from normal sleepers(0~20, insomnia >9).
Sleep Diary Lichstein KL
(2004)
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E.M. Insomnia Evaluation Chart (EM.I.Q.) 1/2  Name:

O Can't sleep all night (2) [ Sore knee and low back (2) (1 Ear Ringing (2)
O Involuntary ejaculation during sleep (2) O Loose Stool (3) O Pale complexion (3)
0 Mentally tired (3) O Eat little (3)

O Feels like scmeone is chasing after me (4) (] Easily tired arm and leg (3)

[0 Wake up middle of sleep from frightening (5) [ Afraid to sleep alone (4) [ Bitter acid reflux (4)

O Lots of clear urine (5) (1 Seeing flashes of light in front of eye (5)

O Drink frequently (6) [ Constipation (6) [ Eye redness (6) O Easily Upset (6)

O Impatient (6) 1 Phlegm (7) O Belching (7) [ Nausea(7) [ Over acid (7)
[ Head feels heavy (7) [ Sticky mouth (7) U Painful urination (8)
0 Stomatitis (8) [ Facial Redness (8) [J Burning sensation in chest (8)

L1 Feel hungry all the time (g) [ Stomach discomfort (9)

1 Spontaneous fever (1, 2) [J Hot hands and Feet (1, 2) [ Dry mouth (1, 2) [J Night Sweating (1, 2)
O Thirsty (1, 6) [ Easily tired and no motivation (3, 5) [] Shortness of Breath and soft voice (3, 5)
(1 Dizziness (3,4) [0 Easily Sigh (4, 6) [ Feeling Uncomfortable Laying Down (6, 7)
U No appetite (6, 7) [ Urine is little and the color is dark (6, 8)

L1 Upper body side pain (below rib above pelvis) (6, 9)

O Poor Memory (1, 2, 3) [ Chest discomfort (2, 6, 7) [0 Bitter taste in mouth (6, 7, 8)

O Easily Awaken (3, 4, 6, 7) O vertigo (2, 3, 4, 7)
2 Point

[ Palpitation (1, 2, 3, 5, 8) O Anxiety (1, 2, 4,7, 9) ] Hard to fall asleep (1, 2, 5, 8, 9)

O Excessive Dream (1, 2, 3, 5, 6, 7, 8)

Patient signature Date / /
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E.M. Insomnia Evaluation (EM.I1.Q.) Chart 22 Name:

30 N PE ki R 75 R IR A 5 ) 80 AREE (R
405w CIETIE
Dol IE S s (5 ¥ R 9% HF ) -

Severity of Symptoms:

*The purpose of this evaluation is to objectively measure severity of patient’s insamnia symptom.
This is not an cvaluation of patient’s level of complaint about insomnia,

(total scored / total possible score “2827) X 100
<20%: minimal

21% ~— 40%: mild

419% ~ 60%: moderate

61% ~ 80%: severe
81% <! very severe

T i O T A e A ) G T IR &, (L FT 5 iy
2008 (Rl & TR0 TR AL (L5 1l s )

AR 5528 ) 9. 0 A Iy QLT E 70 R ©

Figure 21. E. M. Insomnia Evaluation Chart (E.M.L.Q.).
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E.M.IQ. 24 2 3.

E.M. Insomnia Evaluation Chart (EM.I1.Q.) 1/2 Name:

ﬂCan‘t sleep all night (2) O Sore knee and low back (2) [ Ear Ringing (2)
[ Involuntary ejaculation during sleep (2) [ Loose Stool (3) [ Pale complexion (3)
] Mentally tired (3) [ Eat little (3)

QFBBIS like someone is chasing after me (4) L] Easily tired arm and leg (3)
Walke up middle of sleep from frightening (5) MAfraid to sleep alone (4) [ Bitter acid reflux (4)

[ Lots of clear urine (5) [ Seeing flashes of light in fropt of eye (5)
@Drink frequently (6) [ Constipation (6) [0 Eye redness (6) Easily Upset (6)
Impatient (6) L Phlegm (7) [ Belching (7) [ Nausea(7) [0 Overacid (7)
[] Head feels heavy (7) [ Sticky mouth (7) O Painful urination (8)
[ Stomatitis (8) [0 Facial Redness (8) [J Burning sensation in chest (8)
[ Feel hungry all the time (9) [ Stomach discomfort (9)

O Spontancous fever (1, 2) ﬁHot hands and Feet (1, 2) ﬁDry mouth (1, 2) [ Night Sweating (1, 2)
[ Thirsty (1, 6) [ Easily tired and no motivation (3, 5) [ Shortness of Breath and soft voice (3, 5)
[ Dizziness (3,4) [ Easily Sigh (4, 6) [ Feeling Uncomfortable Laying Down (6, 7)
[ No appetite (6, 7) [ Urine is little and the color is dark (6, 8)

[ Upper body side pain (below rib above pelvis) (6, 9)

MPUUI‘ Memory (1, 2, 3) (O Chest discomfort (2, 6, 7) [ Bitter taste in mouth (6, 7, 8)

MEaSily Awaken (3, 4, 6, 7) 1 Vertigo (2, 3, 4, 7)
[ palpitation (1, 2, 3, 5, 8) wAnxicty (1,2,4,7,9) [ Hard to fall asleep (1, 2, 5, 8, 9)

ﬁEﬁccssi\-‘c Dream (1,2,3,5, 6,7, 8)

Patient signature Date ! i
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Figure25. E. M. Insomnia Evaluation Chart (E.M.I1.Q.). Result.

E.M. Insomnia Evaluation (E.M.L.Q).) Chart 2/2
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V. MATERIALS AND METHODS

I Ea A2 KHIERGE. (1992.3.20). HESRT RS kg iisE p.53~56. k.
FALLIAE = ASHE>, <2k Bl 1991, Stk HIE RS p.128 ANHR. B>, <FFik.
RESE M. 21, Wi REREED>, <hBlE RO R B R L. 1995.
rhEENRHE 306p.  MREEETREDEE>, <Practice of Geriatrics 9UAFa=<lo] s}
el A =219 sks], 3k$-2]>, < Dennis L. Kasper, Anthony S. Fauci,
Stephen L. Hauser, Dan L. Longo, J. Larry Jameson, Joseph Loscalzo.

(2015). Harrison’s Principles of Internal Medicine 19" Edition-
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VI. RESULT AND DISCUSSION

1. g o] 57k 28al s
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CDC (Centers for Disease Control and Prevention)® Ao w=
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Figure 22. Percentage of adults aged 20 and over who used prescription sleep aids in the past 30 days, by age: United
States, 2005-2010

Significant increasing linear trend by age (p < 0.05).

NOTE: Sleep aids include all hypnotic drugs and four antidepressant or sedative medications commonly prescribed for
insomnia or depression. SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey. During 2005—
2010, about 4% of U.S. adults aged 20 and over reported that they took prescription sleep aids in the past 30 days.

Prevalence of use was lowest among the youngest age group (those aged 20-39) at about 2%, increased to 6% among
those aged 50-59, and reached 7% among those aged 80 and over.
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Figure 23. Population 65 Years and Over: 1900 to 2050. Source from US Bureau of the Census.
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VII. CONCLUSION
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