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We are
What We: 

Eat Take

Think

BreathDrink



We are also..
How We: 
SLEEP

SLEEP is an essential a component as good
 nutrition,water,air and exercise to

 optimal health and to function and  live at our best.



Sleep is the golden chain that tiesSleep is the golden chain that ties 
health and our bodies together.health and our bodies together. 

Thomas Dekker, English Dramatist (1572 Thomas Dekker, English Dramatist (1572 -- 1632)1632)



Functions of Sleep:
 --Why do we sleep for 1/3 of our life? What 

are some of the functions of sleep?

1. Behavioural and Immunological     
Memory Consolidation
2.Energy Conservation
3.Body-Brain Restoration
4.Immune-Endocrine System Regulation
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Presentation Notes
Sleep occurs in stages. There are 4 stages of NREM or Non-Rapid Eye Movement sleep and one stage of REM or Rapid-Eye Movement sleep. NREM Stage 1 sleep is the onset of sleep with Stages 2, 3 and 4 becoming progressively deeper. REM sleep, also known as dream sleep, first occurs about 90 minutes after sleep onset. The eyes dart back and forth during REM sleep, thus, the name rapid eye movement sleep. 
Brain waves, which can be measured by an overnight sleep study, alter during each stage. 
Most of the deep sleep occurs in the first third of the night and most of the REM sleep is experienced in the last third of the night. All stages of sleep are important.
Sleeping throughout these stages is important because this is when tissue growth and repair occur, energy is restored, and learning or memory is consolidated. 



Health and Environment Affect Our Sleep

With age, we become more sensitive to:


 
Hormonal Changes



 
Physiological  and pathological Conditions and altering sleep drugs



 
Environmental Conditions:
 Light
 Noise 
 Temperature                                               Fragmented,Superficial 

Distrupted Sleep                      
--Aging is associated with malfunction or decrease in sensitivity of the SCN 

to environmental cues to adjust  circadian rhythm to a natural 24-hour day/night 
cycle(Older people are generally less tolerant to shift work and jet lag.)
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Presentation Notes
As we age, the secretion of hormones is altered. We release less growth hormone, which normally is secreted during deep sleep and is particularly important to our muscles and tissue. 
The release of cortisol, that normally helps us become alert in the morning hours, increases in the evening around the 5th decade of life. 
Around or during menopause, women’s estrogen levels decrease and hot flashes occur. As a result, skin temperature rises and women may experience increased heart rates and sweating that disrupts sleep. 
A key sleep-promoting hormone, melatonin, is often released in the evening during darkness. As we age, we may not produce as much melatonin, and this makes it more difficult to fall asleep. 
In addition, the physical changes associated with chronic medical conditions such as arthritis and other musculoskeletal problems, gastrointestinal problems such as heartburn and any pain add to the litany of sleep disruptions that can occur as we age. Medications taken for the symptoms of these conditions may also lead to difficulties sleeping. 
Older people are also more sensitive to environmental factors, particularly if they have more light sleep. While noise, light and temperature may have minimally affected us as young adults, these factors have a greater impact on our sleep, causing arousals and further disruptions as we age. Older people are generally less tolerant to shift work and jet lag.
Such fragmented sleep means less continuous, efficient and deep sleep resulting in daytime sleepiness and an inability to perform well during the day and experience a quality of life. 



Sleep among older adults

--Many older adults don’t get enough sleep:
---Little deep sleep(3-4-SWS) and more lighter sleep(STAGE 
1,2 Variable).Decreased  Sleep efficiency.Fewer cycles.
-Decreased REM Sleep.

-Dozens of awakenings and arousal during the night.
-Falling asleep takes longer.

-Many older adults go to bed earlier at night and wake up 
earlier in the morning (Phase Advancement)

-Older adults  are more likely to nap during the day and 
have a decrease of psychomotor performance ,sleepness



Normal Sleep and Normal Aging:
 Less Deep Sleep

Presenter
Presentation Notes
As we age, our brain waves change and we tend to experience less deep sleep. Less time is spent in stages 3 and 4 while there may be longer periods of stage 1 and 2 sleep. In fact, stage 1 sleep can increase as much as 8-15%. Most studies also demonstrate an overall decline in REM sleep. The change in sleep architecture that occurs is associated with the aging process, but the disruptions in sleep are likely due to the impact of medical or psychiatric conditions. 




Sleep Problems/Disorders
 Prevalent Among Older Persons

SYMPTOMS OF SLEEP PROBLEMS BY AGE 
Symptoms: a few nights 
a week or more 55-64

 

65-74

 

75-84
Insomnia

 

49% 46% 50%
Snoring

 

41% 28% 22%
Obstructive Sleep Apnea

 

9% 6% 7%
Restless Legs Syndrome

 

(RLS) 15% 17% 21%

Presenter
Presentation Notes
This list represents the most common sleep disorders that are prevalent as we age. 



SLEEP DISORDERS
SLEEP 2009

CVD
DIABETES-OBESITY

METABOLIC SYNDROME
MOOD DISORDERS

NEURODEGENERATIVE DISEASES
IMMUNEAGEING

UNSUCCESSFULL  AGING



Chronic Sleep Loss, 
Behavioral or Sleep 

Disorder Related

MORTALIT  
Y



7 hrs = Optimal Sleep duration => longevity7 hrs = Optimal Sleep duration => longevity

104,010 subjects (43,852 men 
& 60,158 women), aged 40 
to 79 years

Prospective study

(JACC Study = 
Japan Collaborative Cohort Study 
on Evaluation of Cancer Risk )

Mean follow-up 9.9 yrs 

Tamakoshi A, Ohno Y; JACC Study Group. Self-reported sleep duration as a predictor of all-cause mortality: 
results from the JACC study, Japan. Sleep.  2004 Feb 1;27(1):51-4.  Department of Preventive 

Medicine/Biostatistics and Medical Decision Making, Nagoya University Graduate School of Medicine, 65 
Tsurumai-cho, Showa-ku, Nagoya 466-8550, Japan. tamaa@med.nagoya-u.ac.jp

 Sleep duration of 
shorter or longer than 
7 hrs was assoc. w/ a 
sign.  risk of all- 
cause mortality

 Sleep duration at 
night of 7 hrs was 
found to show the 
lowest mortality risk



AllAll‐‐CauseCause
 

mortality by mortality by hours of sleephours of sleep
 The Whitehall II StudyThe Whitehall II Study

0

1

2

3

4

< 5h
(56 deaths)

7h
(256 deaths)

8h
(87 deaths)

Hazard Ratio (95% CI)

Age-adjusted
Fully adjusted

6h
(160 deaths)

> 9h
(7 deaths)

Phase 1 (1985-88) n=9,781 

0

1

2

3

4

< 5h
(29 deaths)

7h
(112 deaths)

8h
(74 deaths)

Hazard Ratio (95% CI)

Age-adjusted
Fully adjusted

6h
(61 deaths)

> 9h
(16 deaths)

Phase 3 (1991-93) n=7,729 
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Presentation Notes
Study Objectives: �Although sleep curtailment has become widespread in industrialised societies, little work has examined the effects on mortality of change in sleep duration. We investigated associations of sleep duration and change in sleep duration with all-cause, cardiovascular, and non-cardiovascular mortality. �Design: �Prospective cohort study. Data are from baseline (Phase 1, 1985-88) and Phase 3 (1991-93), with mortality follow-up of 17 and 12 years respectively. �Setting: �The Whitehall II study of 10,308 white-collar British civil servants aged 35-55 at baseline. �Participants: �9,781 participants with complete data were included in the analyses at Phase 1, and 7,729 of the same participants were included in the analyses at Phase 3 and the analyses of change in sleep duration. �Interventions: None. �Measurements and Results: �U-shaped associations were observed between sleep (≤5, 6, 7, 8, ≥9 hours) at Phase 1 and Phase 3 and subsequent all-cause, cardiovascular, and non-cardiovascular mortality. A decrease in sleep duration among participants sleeping 6, 7, or 8 hours at baseline was associated with cardiovascular mortality, hazard ratio 2.4 (95% confidence intervals 1.4-4.1). However, an increase in sleep duration among those sleeping 7 or 8 hours at baseline was associated with non-cardiovascular mortality, hazard ratio 2.1 (1.4-3.1). Adjustment for the socio-demographic factors, existing morbidity, and health-related behaviours measured left these associations largely unchanged. �Conclusions: �This is the first study to show that both a decrease in sleep duration and an increase in sleep duration are associated with an increase in mortality via effects on cardiovascular death and non-cardiovascular death respectively. 





Sleep Loss

CORT GH -MLT
SEX 

 
Catabolic-INFLAMM. 

Hormons          cytokines 

Immunologic    
dysfunction

Neuroendocrine 
dysrégulation

Catabolic
cytokines



 
Steroids 

metabolism



Sleep
disorders

P.N.E.I.
IMBALANCEMENT

Unsuccessfull Aging
Aging related Diseases



MLT
LEPTIN
GHRL
PRL

TEST.
GHRH-GH

SS
CRH-ACTH

CORT.
TSH

CYTOKINES
FSH-LH

SLEEP

HORMONES

SEX 
HORMONES

PRL
NPY

GALANIN
ACTH-CRH

CORT.
GHRH-GH

SS
CYTOKINES

MLT
VASOPRESSIN
THYR.HORM.



Sleep          Hormones
 different hormones are produced mainly during Sleep 

 Melatonin(1 PART)
 Ghrh-GH(1 PART SWS)
 Leptin(1 PART)
 Ghrelin(1 PART SWS)
 Testosterone( 2 PART)
 Prolactin(MIDDLE-2 PART)
 TH-1 Cytochynes(1 PART)
 TH2 Cytochynes-TH REG (2 PART)
 CRH-ACTH-CORT-SOMATOSTATIN (2 PART-MORINING 

HOURS)-
 OREXIN ( FINAL PART –DAYTIME)
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CRH
ACTH

CORTISOLO
SS

NONREM
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REM
-------------



Hormones        Sleep
 A number of hormones are known to modify sleep and sleep       

propensity

Sleep inducing hormones



 

Delta Sleep Inducing Hormone


 

Vasoactive intestinal peptide


 

Growth Hormone Releas. Fact.


 

Ghrelin-Prolactin


 

Growth hormone


 

Insulin


 

Melatonin


 

Progesterone


 

Estradiol


 

Oxytocin


 

Th-1 cytokines


 

Vasopressin-NPY-Galanin


 

PGD

Sleep reducing hormones
ACTH-CRH

---OREXIN


 
Cortisol-Catecholamines



 
Pregnenolone



 
Somatostatin



 
Thyreotropin releasing 
hormone(t3-t4)



 
Endorphine



 
Prostaglandine E



 
Th2-cytokines
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Sleep Deprivation

 Six days of restricted sleep (4 hours per 24-hour period) 
caused changes to the sleep architecture similar to the 
changes seen in people suffering from depression. 

 changes in several natural body rhythms of hormone 
secretion.



 
Melatonin



 
cortisol 



 
thyroid-stimulating hormone 



 
leptin 



 
Prolactin



 
growth hormone.



 
PCR-IL6-TNF



Alterations of Circadian 
Rhythmicity and Sleep in Aging: 

Endocrine Consequences
Horm res-1998-

Because sleep loss in young subjects results 
in endocrine disturbances which mimic those 
observed in aging, it is conceivable that the 

decrease in sleep quality which characterizes 
aging may contribute to age-related 

alterations in hormonal function and their 
metabolic consequences.



SLEEP DISORDERS-AGINGSLEEP DISORDERS-AGING

HORMONAL    IMBALANCESHORMONAL    IMBALANCESHORMONAL    IMBALANCES
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Changes in the immune system cause changes in sleep and, 
conversely, sleep

has an important role in restoring the immune system
or sleep loss alters immune s.

Relationship between sleep, 
circadian rhythm, 

and the neuroendocrine, 
autonomic nervous 

and immune systems.



Sleep IMMUNE 
SYSTEM
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Presentation Notes
Central and peripheral clocks. Perceptions of light and dark are transmitted from the retina to the central clock (suprachiasmatic nucleus), which stimulates various parts of the brain associated with circadian rhythms. The hypothalamus contains several centers associated with circadian rhythms, including thermoregulation and food intake. One hypothalamic pathway involves the paraventricular nucleus, which sends messages to various cells in the body that contain their own peripheral clocks. These cells then transmit feedback messages to the central clock via cytokines such that the central and peripheral clocks are somewhat synchronized.



NEURO‐HORMONAL CHANGES
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HORMONAL CHANGES
HPA‐

 

CORTISOL‐SNS‐

 
NOREPINEPHRINE 

INTRINSIC INTERNAL  CLOCKS

‐‐IMMUNE PARAMETERS  

 REDISTRIBUTION
‐‐TH2‐TREG ACTIVATION
‐‐INNATE IMMUNITY 

 ACTIVATION
‐DECREASED  T CELL 

 DIFFERENTIATION,
ACTIVATION,PROLIFERATION
‐ANTINFLAMMATORY  STATE

LATE SLEEP  
 DAYTIME



Presenter
Presentation Notes
Combined impact of sleep, the circadian rhythm and associated release of cortisol and epinephrine on rhythms and redistribution of leukocyte subsets. Sleep compared with nocturnal wakefulness enhances the homing of naïve T helper (Th) cells to lymph nodes which leads to slightly reduced numbers of these cells circulating in blood during sleep. The mechanisms of this enhanced homing of cells during sleep are not understood. During daytime wakefulness, the circadian rise in cortisol induces an increase in CXCR4 expression on undifferentiated or less differentiated leukocytes, like naïve Th cells, which in turn enables the redistribution of these cells to the bone marrow. On the other hand, epinephrine controls the rhythm of highly differentiated leukocytes, like cytotoxic natural killer (NK) cells, acting as effector cells. During daytime wakefulness, the enhanced activation of β2-adrenoceptors by epinephrine attenuates CX3CR1/CD11a signalling, which leads to an enhanced mobilisation of theses cells from the marginal pool during daytime. Reduced epinephrine levels during sleep (compared to nocturnal wakefulness) allow the margination of these cells, which results in lower cell numbers in peripheral blood. 
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Th1Th177 and and TregTreg

Deenick and Tangye, Immunology and Cell Biology, 2009
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Sleep supports the initiation of an adaptive immune response. The invading antigen is taken up and processed by antigen presenting cells (APC) which present fragments of the antigen to T helper (Th) cells, with the two kinds of cells forming an ‘immunological synapse’. The concomitant release of interleukin (IL)-12 by APC induces a Th1 response that supports the function of antigen-specific cytotoxic T cells and initiates the production of antibodies by B cells. This response finally generates long-lasting immunological memory for the antigen. Sleep, in particular slow wave sleep (SWS), and the circadian system act in concert to generate a pro-inflammatory hormonal milieu with enhanced growth hormone and prolactin release as well as reduced levels of the anti-inflammatory stress hormone cortisol. The hormonal changes in turn support the early steps in the generation of an adaptive immune response in the lymph nodes. In analogy to neurobehavioural memory formed in the central nervous system, the different phases of immunological memory might be divided in an encoding, a consolidation and a recall phase. In both the central nervous system and the immune system, sleep specifically supports the consolidation stage of the respective memory types.





SleepIMMUNE 
SYSTEM



Putative pathways of immune
system involvement in sleep.

In general, pro-inflammatory cytokines induce sleep,
whereas anti-inflammatory cytokines inhibit sleep.
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Cytokines such as IL1, TNF, nerve growth factor (NGF), EGF, interleukin 4 (IL4), interleukin 10 (IL10), and associated soluble and membrane-bound receptors all form part of the sleep biochemical regulatory network. Cell activity affects levels of these substances. Within brain for example, ATP, co-released during neurotransmission, induces the release of the gliotransmitters IL1 and TNF from glia. These substances induce their own production and interact with multiple other substances via NFkB activation. These effects are associated with gene transcription and translation and take several hours. Downstream events include well-known metabolic substances and regulators of the microcirculation such as NO, adenosine and prostaglandins. Neurotransmission, acting on an even faster time scale, is altered by substances such as IL1 via actions on the production of receptors that alter postsynaptic neuron sensitivity such as AMPA and adenosine A1 receptors (A1AR). State oscillations within local networks occur as a result of this ultra-complex biochemical regulatory scheme [2,3,56]. Abbreviations:P2, purine type 2 receptors; NFkB, nuclear factor kappa B; NOS, nitric oxide synthase; NGF, nerve growth factor; EGF, epidermal growth factor; GHRH, growth hormone releasing hormone; CRH, corticotrophin releasing hormone; IL1RA, IL1 receptor antagonist; sIL1R, soluble IL1 receptor; sTNFR, soluble TNF receptor; PGs, prostaglandins; COX, cyclooxygenase; glu, glutamic acid; GABA, gamma amino butyric acid; CRH, corticotrophin releasing hormone; sTNFR, soluble TNF receptor;, sIL1R, soluble IL1 receptor; TGF, transforming growth factor beta; cry, cryptochrome; per, period.
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The ATP-cytokine-adenosine hypothesis

Extracellular adenosine triphosphate (ATP) is catabolized to adenosine via conversion to adenosine diphosphate (ADP) and adenosine monophosphate (AMP) by the ecto-enzymes CD39 and CD73, respectively. Adenosine can promote non rapid eye movement sleep (NREMS) by signaling through purine type 1 receptors (A1R). Adenosine is converted into inosine by membrane bound ecto-adenosine deaminase (ectoADA) which co-localizes with A1R. ATP also acts on purine type 2X7 receptors (P2X7R) to induce the processing and release of interleukin 1 β (IL1), tumor necrosis factor α (TNF) and brain derived neurotrophic factor (BDNF). IL1, TNF and BDNF in turn promote non-rapid eye movement sleep (NREMS). ATP can also bind to purine type 2X4 receptors (P2X4R) to stimulate the release of prolactin to promote rapid eye movement sleep (REMS).
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Proposed principles by which changes in sleep architecture promote recovery from infection..Infection-induced alterations in sleep are such that increases in non-rapid eye movement (NREM) sleep provide energy savings, and short NREM-sleep bouts reduce heat loss. The reduction in REM sleep allows the animal to shiver. The combined changes in NREM and REM sleep facilitate the production of fever. Fever imparts survival value because it increases the efficiency of many facets of immune function and alters the host environment to make it less favourable for pathogen reproduction97.




Chronic Sleep Loss, 
Behavioral or Sleep 

Disorder Related

Immuneaging
Inflammaging



SLEEP LOSS    AGING

LOW GRADE 
INFLAMMATION

IMMUNEDEFICIENCY



Endocrine
Senescence

Cytokine
Imbalance

Autoantibody

Paraproteinemia

CHRONIC, LOW-LEVEL 
INFLAMMATION

Cytokine
Imbalance

Autoantibody

Immune or Inflammatory
Dysregulation

Genetic Factors

Chronic Ag
Exposure

Adiposity
Genetic Factors

? Replicative
Senescence

Thymic Involution

Qualitative
T Cell Defects

Accumulation of 
Memory Cells,
Fewer Naïve Cells

MILD TO MODERATE
IMMUNEDEFICIENCY

Environmental
Factors, ROS

STRESSSTRESS



SLEEP DERIVATION         IMMUNEDEFICIENCY

-- Lowered  resistance to common cold with increased 
susceptibility. (ARCH .INT.2009)

--Decreased  flu vaccineDecreased  flu vaccine’’s  effectiveness (JAMA 2002)s  effectiveness (JAMA 2002)

--Sustained SD impairs host defense(AM.J.Physiol.)Sustained SD impairs host defense(AM.J.Physiol.)

-Night workers have 35% > risk of colorectal cancer.



NONREM SLEEP

SLEEP LOSS

MLT-GH-CORT

IMPAIRED ADAPTATIVE IMMUNE RESPONSE 



SLEEP LOSS

INFLAMMATION



NONREM SLEEP
PHYSIOLOGIC SLEEP ADAPTATIVE IMMUNE RESPONSE

INFLAMMATION

SLEEP LOSS INNATE IMMUNE RESPONSE



INFLAMMATION 
SWS RELATED DURING PHYSIOLOGICAL SLEEP

COUNTER-REGOLATORY 
SYSTEM (CORTISOL)

EFFICIENTLY
SHUT DOWN INFLAMMATION



CHRONIC INFLAMMATION 
AGING –SLEEP LOSS RELATED

COUNTER-REGOLATORY 
SYSTEM (CORTISOL)
DOESN’T EFFICIENTLY

SHUT DOWN INFLAMMATION



INFLAMMATION RELATED 

 TO ADAPTATIVE IMMUNE 

 RESPONSE ACTIVATION 

 AFTER AN ACUTE INFECTION

SICKNESS BEHAVIOR  
 OF SHORT DURATION  
 WITH POSITIVE 

 EFFECTS

LOW GRADE 
 INFLAMMATION 

 RELATED TO CHRONIC 
 INFECTION OR AGING

CHRONIC SICKNESS 

 BEHAVIOR  THAT 
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 DEPRESSION,FATIGUE 
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POOR SLEEP AND 
INFLAMMATION:
EXPERIMENTAL  

PARADIGMS-YOUNG PEOPLE-



TOTAL SLEEP DEPRIVATION: 
 PARTECIPANTS ARE AWAKE  
 THROUGHT THE NIGHTIME FOR ONE 

 OR MORE NIGHTS



Good night’s 
sleep

daytime Il 6 and exposure  of 
tissues to its proinflammatory 

and detrimental effects 
Good sense of well being the 

next day

Sleep 
deprivation  of 

1 day
Daytime  IL6

FAST and SHORT 
DURATION with

GENDER DIFFERENCE

SONNOLENCE 
FATIGUE

RECOVERY DAY
NIGHTTIME IL6

DEEPER 
SLEEP(SWS)

JOURN.CLINIC.ENDOCRIN.
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TOTAL SLEEP 
DEPRIVATION 

LASTING LONGER 
THAN ONE NIGHT-
J.AM. COLL.CARD.- 

2004-

PCR



PARTIAL  SLEEP DEPRIVATION  or  
SLEEP RESTRICTION:

PARTECIPANTS  MIGHT BE AWAKE 
X 4 H and SLEEP 4 H DURING 

NIGHTIME X 5-12 NIGHTS 

PROGRESSIVE INCREASE  OF 
INFLAMMATORY MARKERS



MULTIPLE 
NIGHTS(5-12) OF 
PARTIAL SLEEP 

DEPRIVATION(4H 
/4H)

INCREASED EXP. 
OF IL6m RNA  and 

LEVELS
PLOS ONE 2009- 

J.CLIN.ENDO 2004
SLEEP 2007

INCREASED PCR 
LEVEL

PLUSONE 2009
J.AM.CARDIOL.2004

SLEEP 2007



normal 24 cortisol secretion 
with  lower morning peak 

MODEST DAILY 
RESTRICTION OF 

SLEEP BY 2 
HH/NIGHT X 1 

WEEK IN YOUNG 
MEN and WOMEN 
that minic reaal life

IL6 –TNF in 
the next day

SONNOLENCE 
FATIGUE

DECREASED 
PSYCHOMOTOR 
PERFORMANCE

The increases in plasma levels of IL-6 and TNF are similar to the 
increases associated with conditions such as obesity or aging  that 
are associated with increased morbidity and mortality. Also, 
elevations of IL-6 and its surrogate marker C-reactive protein  have 
been associated with an increased risk for cardiovascular morbidity 
and mortality

Adverse Effects of Modest Sleep Restriction on Sleepiness, 
Performance, and Inflammatory Cytokines.Jour.Clin.Met.2004
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Presentation Notes
Twenty-four-hour circadian secretory pattern of IL-6 before () and after (f) partial sleep restriction. Bar indicates SE. The thick black bar on the abscissa represents the sleep recording period during baseline. The open bar on the abscissa represents the sleep recording period
during partial sleep restriction. *, P  0.05.



This suggests that mild sleep 
loss,

besides its immediate 
behavioral effects, i.e. 

sleepiness and
decrements in performance, 
may also be associated with
long-term risks of significant 

morbidity and mortality.



PRIMARY INSOMNIA,INSOMNIA 
 SYMPTOMS and INFLAMMATION



CHRONIC 

 INSOMNIA
NYCTOMERAL ACTIVATION  OF HPA AXIS

‐J.CLIN.MET.2001‐

‐INCREASE OF IL6  FROM 

 MIDAFTERNOON TO  

 EVENING (2‐11 pm)‐WITH A 

 SHIFT OF PEAK SECRETION 

 FROM NIGHTIME(2am) TO 

 EVENING(7pm)

‐ABSENCE  OF TNF PEAK 

 AFTER SLEEP  OFFSET
‐NORMAL 24H CYTOKINES 

 SECRETION
‐METABOLISM 2002‐

FATIGUE
POOR  SLEEP

DECREASED  DAYTIME SLEEP 

 PROPENSITY
DECREASED PERFORMANCE

SIMILAR  FINDINGS  IN OLD 
 PEOPLE  NORMAL SLEEPERS



Sleep Loss Activates Cellular Inflammatory 
 Signaling

 Biol Psychiatry. 2008‐
• Here we present evidence that acute sleep loss 

 induces a rapid increase in activation of the 
 transcription factor NF‐κB in PBMC, providing a 

 potential molecular mechanism for the effects of 
 sleep loss on pro‐inflammatory gene expression 

 and circulating levels of inflammatory mediators.

• Sleep loss            adrenergic output            release 
 of inflamm mediators and nfkb and tnf 

 expression 



Conclusion

• NF‐κB activation is thought to contribute to the 
 pathophysiology of diseases such as diabetes 

 mellitus, cardiovascular disease, and 
 atherosclerosis.

• Given evidence that sleep disturbance is 
 associated with each of these medical disorders,  

 sleep dependent NF‐κB activation may be a 
 common mechanism in the cumulative burden 

 that finally leads to  morbidity and mortality.



Sleep Loss Activates Cellular Markers of Inflammation: Sex 

 Differences‐

 Brain Behav.Immun. 2010‐

• NFKB is activated in both sexes during the night, 
 which in turn contributes to similar increases in 

 morning levels of IL‐6 andTNF‐α. 

• To account for sex differences in the daytime 
 expression of IL‐6 and TNF‐α, we hypothesize that 

 such activation of NF‐kB persists into the morning in 
 females, but not in males, and drives subsequent 

 elevations of proinflammatory cytokines during the 
 latter part of the day in females.



Conclusion

• Together, these data further demonstrate 
 that sleep loss enhances inflammatory 

 biology in females as compared to changes 
 in males, with implications for 

 understanding the increased risk profile for 
 inflammatory disorders in females.
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STUDY OBJECTIVES: To examine gender-specific associations between sleep duration and sleep complaints and incident myocardial infarction (MI). DESIGN: Cohort study. SETTING: A representative population sample of middle-aged subjects in Germany. PARTICIPANTS: The study was based on 3508 men and 3388 women (aged 45 to 74 years) who participated in one of the 3 MONICA (Monitoring trends and determinants on cardiovascular diseases) Augsburg surveys between 1984 and 1995, who were free of MI and angina pectoris at baseline and were followed up until 2002. INTERVENTIONS: N/A. MEASUREMENTS AND RESULTS: A total of 295 cases of incident MI among men and 85 among women occurred during a mean follow-up period of 10.1 years. Compared with women sleeping 8 hours, the multivariable adjusted hazard ratio (HR) of MI among women sleeping < or =5 hours was 2.98 (95% CI, 1.48-6.03), and among women sleeping > or =9 hours 1.40 (95% CI, 0.74-2.64); the corresponding HRs among men were 1.13 (95% CI, 0.66-1.92) and 1.07 (95% CI, 0.75-1.53). In multivariable analysis the relative risk of an incident MI for men and women with difficulties maintaining sleep was 1.12 (95% CI, 0.84-1.48) and 1.53 (95% CI, 0.99-2.37), respectively, and for men and women with difficulties initiating sleep the relative risk was 1.16 (95% CI, 0.82-1.63) and 1.30 (95% CI, 0.81-2.06), respectively. CONCLUSIONS: Modest associations between short sleep duration and difficulties maintaining sleep and incident MI were seen in middle-aged women but not men from the general population.
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IL-6 and Aging

• EPESE
• WHAS
• CHS
• BLSA
• InChianti
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Interleukin (IL)-6 circadian rhythm. In both young and older persons, the secretion of IL-6
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19.00 and 5.00.
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Sleep onset is associated with an increase in circulating
levels of IL-6. Across the night, concentrations of IL-6 obtained
during sleep were higher than those while awake,
with peak values occurring 2.5 h after sleep onset. Furthermore,
during partial night sleep deprivation when the onset
of sleep was delayed, the nocturnal increase in IL-6 did not
occur until after sleep onset at 0300 h. Finally, increased
secretion of IL-6 during sleep was associated with stages 1–2
and REM sleep. In contrast, IL-6 secretion during slow wave
sleep was comparable to the levels found while awake.
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Twenty-four-hour plasma concentrations
of IL-6 (top), TNF (middle),
and cortisol (bottom) in healthy
young () and old (f) individuals. Each
data point represents the mean  SE
The darkened area indicates the sleeprecording
period.
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PREDICTORS OF IL6 
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 ADULTS

4.18pg/ml,
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INFLAMMAGING  vs   
ANTINFLAMMAGING



IL6‐PCR
Tnf‐alpha

Inflammaging:the dysregulation of innate-immunity, causing 
hypercytokinemia, and aging-associated low-grade, chronic 

and systemic
pro-inflammatory state, negatively impacts many complex 

systems in the body



Anti-inflammaging: long-term HPA axis activation by Inflammaging
cytokines, with prolonged hypersecretion of cortisol, also negatively

impacts the homeostatic function of many complex systems of the body



Interaction of Inflammaging and Anti‐inflammaging: this interaction,
over decades, determines the biological scenario of frailty, characterized

by unfavourable changes and decline in multiple systems, resulting
in decreased functional reserve response to pathophysiological

events, an enhanced clinical vulnerability to chronic diseases and adverse outcomes



‐‐‐Administration of 
 Sex Steroids ‐GH

‐‐‐Decreasing fat 
 through diet and 
 regular exercise

‐Improving nighttime 
 sleep

‐Controlling 
 adequately chronic 

 pain and 
 inflammation

IL6

‐‐improve sleep, daytime 
 alertness, and performance 

 ‐‐‐‐decrease the risk of 
 common ailments of old 
 age, e.g. metabolic  and 
 cardiovascular problems, 
 cognitive disorders, and 
 osteoporosis

CLIN.ENDOCR.
MET.-2003-



TAKE CARE OF YOUR  SLEEP….IT PUTS OUT 
THE FIRE THAT …….AGES YOU………..
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