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Mitochondria (線粒體) is the intracellular generator
	
Our body has different metabolic pathways that it uses to provide energy for 
our cells. Glycolysis (using sugar for fuel), Gluconeogenesis (turn the amino 
acids from protein into fuel) and Lipolysis (using fat for fuel through beta-
oxidation) are the most well-known metabolic pathways.  
	
Human body’s energy generation process:
v  Fuel Sources

²  Glucose	(葡萄糖)	<-	Carbohydrate	
²  Amino	Acids	(胺基酸)	<-	Protein	
²  Fatty	Acids	(脂肪酸)	<-	Fat	

v  Mitochondria        
v  Coenzyme Q10 (CoQ10)  


v  ATP (Adenosine Triphosphate, 95% of human body’s energy)	

(the	process	in	which	cells	use	oxygen	to	break	
down	food	to	produce	cellular	energy)	

4	



	

Mitochondria	– Bacterium	in	a	Cell		
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There	are	
•  Over	10,000	mitochondria	in	brain	cells	and	heart,	
liver	and	kidney	cells	

•  Over	100,000	mitochondria	in	ovarian	cells	
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•  Healthy	nerve	cells	produce	new	mitochondria	
•  Reduce	in	mitochondrial	number,	and	insufficient	
ATP	will	lead	to	development	of	Alzheimer’s	and	
Parkinson’s	disease		
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•  Mitochondria	are	from	the	mother	
•  The	number	of	mitochondria	decreases	
with	age	
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The	number	and	performance	of	
mitochondria	affect	the	function	of	

stem	cells	
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Mitochondrial	destruction	is	the	main	
cause	of	aging	

The	mtDNA	are	subject	to	damage	from	reactive	oxygen	molecules	
released	as	a	byproduct	during	cells	use	enzymes	to	oxidize	nutrients.	
In	addition,	the	mtDNA	also	lacks	the	DNA	repair	mechanisms	found	in	

the	nucleus.	The	hallmark	symptoms	of	mitochondrial	myopathy	
include	muscle	weakness,	exercise	intolerance,	impaired	hearing	and	
vision,	ataxia,	seizures,	learning	disabilities,	heart	defects,	diabetes,	

and	poor	growth	–	none	of	which	are	unique	to	mitochondrial	disease.	 11	



Mitochondrial	dysfunction	
	線粒體失調		

Proteostatic	dysfunction	
	蛋白質處理失調	

Nutrient	signaling	dysfunction		
	營養處理失調	

Stem-cell	exhaustion	
	幹細則減退	

Chronic	inflammation	
	長期性發炎	

	
	

12	



13	



How	to	maintain	the	number	and	
performance	of	mitochondria?	

Both	fission	and	fusion	are	nuclear	reactions	that	produce	energy,	but	
the	applications	are	not	the	same.	Fission	is	the	splitting	of	a	heavy,	

unstable	nucleus	into	two	lighter	nuclei,	and	fusion	is	the	process	where	
two	light	nuclei	combine	together	releasing	vast	amounts	of	energy.	
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How	to	improve	the	function	of	
mitochondria?	

A	free	radical	can	be	defined	as	any	molecular	species	capable	of	
independent	existence	that	contains	an	unpaired	electron	in	an	

atomic	orbital.	Free	radicals	are	unstable	atoms.	As	the	body	ages,	it	
loses	its	ability	to	fight	the	effects	of	free	radicals.	The	result	is	more	

free	radicals,	more	oxidative	stress	,	and	more	damage	to	cells,	
which	leads	to	degenerative	processes,	as	well	as	"normal"	aging.	
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Autophagy	is	the	process	of	‘self-eating’	of	damaged	cells	so	as	to	keep	the	mitochondria	healthy;	
As	we	age,	or	even	as	we’re	young,	proteins	and	DNA	become	damaged	and	they	turn	over,	so	we	need	very	
healthy	proteins	and	peptides	(chains	of	amino	acids)	and	DNA	and	RNA.	Due	to	variety	of	stresses,	from	
oxidative	stress	(imbalance	between	pro-oxidants/free	radicals	and	antioxidants)	to	glycated	haemoglobin	
(increased	HbA1c),	reactive	nitrogen	species	(RNS)	etc.,	different	forms	of	stresses	can	damage	those	proteins	
and	peptides.	We	therefore	need	to	remove	them	quickly	to	get	new	healthy	on	in	place	of	those,	so	we	can	
optimally	function	in	the	cell;		
With	exercise	or	reducing	the	calories,	the	autophagy	process	will	be	turned	on,	and	help	again	the	cell	to	
recycle	and	to	repair,	and	become	healthier	and	more	resistant	against	stress.		
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Sirtuins	(Sirt-1)	are	a	family	of	proteins.	And	there’s	many	of	them	that	have	a	wide	variety	of	functions	
to	tell	genes	to	wake	up	and	to	activate,	and	make	certain	protective	proteins	to	further	help	and	
protect	the	cells.	So	they	are	central,	they	are	like	a	master	gene	of	aging,	to	keep	a	cell	very	healthy	
and	optimizing.	But	again,	it’s	a	signaling	protein	that	helps	to	generate	other	proteins	that	are	
important	for	health.		

The	mammalian	target	of	rapamycin	(mTOR)	signaling	pathway	is	a	master	regulator	of	cell	growth	and	
metabolism.	Raptor	is	regulatory	associated	protein	of	mTOR,	and	deregulation	of	the	mTOR	pathway	
has	been	implicated	in	a	number	of	human	diseases	such	as	cancer,	diabetes,	obesity,	neurological	
diseases	and	genetic	disorders.		
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Increased	AMPK	activation	has	been	shown	to	help	reduce	fat	
storage	(especially	dangerous	belly	fat),	increase	insulin	sensitivity	

(to	lower	blood	glucose),	reduce	cholesterol/triglyceride	
production,	and	suppress	chronic	inflammation.	Cells	activate	
AMPK	when	they	are	running	low	on	energy,	and	AMPK	is	

activated	in	tissues	throughout	the	body	following	exercise	or	
during	caloric	restriction.	In	response,	AMPK	alters	the	activity	of	

many	other	genes	and	proteins,	helping	keep	cells	alive	and	
functioning	even	when	they’re	running	low	on	fuel	 18	



	
Oxidative	stress	and	disease	development	(source:	BioMed	Research	International)	
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Nrf2	is	a	basic	bZIP	protein	that	regulates	the	expression	of	antioxidant	proteins	that	

protect	against	oxidative	damage	triggered	by	injury	and	inflammation.	
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•  Natural	light	is	full	spectrum	
•  Indoor	light	is	only	blue	light	
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•  We	need	UVB	and	IRA	
•  UVB	+	Vitamin	D	->	active	Vitamin	D	to	flight	disease,	

reduce	depression	and	boost	weight	loss	
•  UVA	will	change	DNA	and	cause	skin	damage	
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Red	light	and	near	infrared	light	can	
enhance	the	function	of	mitochondria	
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Blue	light	destroy	mitochondria	
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Natural	light	is	very	important	to	
reduce	melatonin	levels	in	the	day	time	

to	boost	mood	and	alertness	
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The	2017	
Nobel	Prize	
in	Physiology	
or	Medicine	
Circadian	
rhythm	and	
its	molecular	
mechanisms	
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Circadian	Rhythm	
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HOUR	 MERIDIAN	PATHWAY	 FIVE	ELEMENT	 FUNCTION	

2300-0100	 Gall	Bladder	(膽)		 Wood					木	 store	and	release	bile,	control	sinews	

0100-0300	 Liver	(肝)	 Wood					木	 store	blood,	control	sinews,	produce	nails,	regulate	the	
eyes	

0300-0500	 Lung	(肺)	 	 control	blood	vessels,	circulate	blood,	descends	fluids,	
control	the	skin,	regulate	the	nose,	govern	voice	

0500-0700	 Large	Intestine	(大腸)	 		 absorb	fluid,	eliminate	impure	

0700-0900	 Stomach	(胃)	 Earth						土	 receive	food	and	drink,	digest	foods,	generate	fluids	

0900-1100	 Spleen	(脾)	 Earth						土	 control	blood,	nourish	muscles,	moisten	tissues,	govern	
taste,	regulate	rhythms			

1100-1300	 Heart	(心)	 Fire									火	 control	sleep,	control	sweat,	control	touch,	control	heat	

1300-1500	 Small	Intestine	(小腸)	 Fire									火	 receive	food	and	drink	

1500-1700	 Bladder	(膀胱)	 Water				水	 store	urine,	clear	water,	release	the	impair	

1700-1900	 Kidney	(腎)	 Water			水	 produce	marrow,	generate	fear,	control	knees,	help	the	
lungs	inhale,	govern	the	ears	and	hearing,	control	hair,	
control	lower	orifices,	control	fertility,	govern	memory		

1900-2100	 Pericardium	(心包)	 Fire							火	 protect	the	heart	

2100-2300	 Triple	Heater	(三焦)	 Fire							火	 govern	water	passage,	transform	fluids,	balance	upper	
and	lower	body,	facilitate	digestion		

TCM	Twelve	Meridian	Pathway	十二經絡	
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DAY	 NIGHT	

MUSCLE	 MUSCLE	

Fatty	acid	uptake	(脂肪酸攝取)	 Cortisol	metabolism	(皮質醇代謝)	

Glycolytic	metabolism	(糖酵解代謝)	

FAT	 FAT	

Lipogenesis	(脂肪生成)	 Lipid	catabolism	(油脂分解代謝)	

AdIponectin	production	(脂締素生成)	 Leptin	secretion	(瘦蛋白分泌)	

LIVER	 LIVER	

Glycogen	synthesis	(糖原合成)	 Gluconeogenesis	(糖異生)	

Cholesterol	synthesis	(膽固醇合成)		 Glycogenesis	(肝醣合成)	

Bile	acid	synthesis	(膽汁酸合成)	 Mitochodrial	biogenesis	(線粒體生源)	

PANCREAS	 PANCREAS	

Insulin	secretion	(胰島素分泌)	 Glucagon	secretion	(胰高血糖素分泌)	
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Circadian	Rhythms	and	Metabolic	Syndrome	

Circadian	clock	control	of	
endocrine	factors	
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The	Role	of	Circadian	Biology	in	Health	and	Disease	



39	

Mechanisms	linking	circadian	clocks,	sleep,	and	neurodegeneration	



40	Circadian	physiology	of	metabolism	



Melatonin	(褪黑素)	is	the	byproduct	of	Serotonin	(血清素),	it	is	
not	only	a	sleeping	hormone,	but	also	an	important	

antioxidant	in	the	body		

41	



	

42	



Aerobic,	resistance	exercise	and	QiGong	
can	improve	the	function	of	mitochondria		
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Qigong	exercise	improves	the	sleep	quality	of	the	patients	with	chronic	fatigue	syndrome:	
A	waitlist	randomized	controlled	trial	
Monday,	November	4,	2013	:	3:10	PM	-	3:30	PM	
		
Jessie	SM	Chan,	MPH,	PhD	candidate	,	Centre	on	Behavioral	Health	and	The	Department	of	Social	Work	and	Social	Administration,	The	University	of	Hong	Kong,	Hong	Kong,	China	
Rainbow	Ho,	PhD	,	Centre	on	Behavioral	Health	and	The	Department	of	Social	Work	and	Social	Administration,	The	University	of	Hong	Kong,	Hong	Kong,	China	
SM	Ng,	PhD	,	The	Department	of	Social	Work	and	Social	Administration,	The	University	of	Hong	Kong,	Hong	Kong,	China	
Eric	TC	Ziea	,	Chinese	Medicine	Department,	Hospital	Authority,	Hong	Kong,	China	
Bacon	FL	Ng	,	Chinese	Medicine	Department,	Hospital	Authority,	Hong	Kong,	China	
Cecilia	LW	Chan,	PhD	,	Centre	on	Behavioral	Health	and	The	Department	of	Social	Work	and	Social	Administration,	The	University	of	Hong	Kong,	Hong	Kong,	China	
						
Background:	Our	previous	studies	showed	Qigong	exercise	may	reduce	fatigue	level	of	patients	with	chronic	fatigue	syndrome	(CFS).	Sleep	disturbance	is	a	common	complaint	in	CFS.	
However,	few	studies	investigated	it.	Objectives:	Effects	of	Qigong	exercise	on	sleep	quality	and	fatigue	were	assessed.	The	correlations	between	changes	of	sleep	quality	and	fatigue	were	
assessed	as	well	as	dosage	of	Qigong	practice.	

Methods:	A	RCT	was	conducted	with	Qigong	(n	=	75)	and	control	(n	=	75)	groups.	16	sessions	(twice	a	week	for	8	weeks)	of	Baduanjin	
Qigong	of	1.5	hours	each	was	delivered.	Fatigue	was	measured	by	Chalder's	fatigue	and	sleep	quality	was	measured	by	Pittsburgh	sleep	quality	
index	(PSQI)	at	baseline	(T0),	post-intervention	(T1)	and	3-month	post-intervention	(T2).	The	interaction	effect	of	group	and	time	in	sleep	quality	and	fatigue	between	two	groups	were	
compared	by	ANOVA.	The	correlations	between	changes	of	outcomes	(T1	–	T0)	with	dosage	of	Qigong	were	assessed.	Results:	PSQI	were	10.0	(3.7)	at	T0,	8.2	(3.4)	at	T1	and	8.3	(3.4)	at	T2	
for	intervention	group,	and	10.2	(3.8),	9.5	(3.7)	and	9.3	(3.5)	for	control	group	respectively.	F-values	for	effect	of	group	x	time	were	3.006	(p=0.048)	for	PSQI	and	10.376	(p<0.001)	for	
fatigue.	Change	of	PSQI	had	significantly	positive	association	(R=0.569,	p<	0.001)	with	that	of	fatigue,	and	significantly	negative	with	attendance	rate	of	Qigong	class	(R=-0.288,	p=0.013)	
		

Conclusion:	It	suggested	Qigong	exercise	can	improve	sleep	quality	of	CFS	and	dosage	of	
Qigong	practice	had	a	close	relationship	with	improvement	of	sleep	quality.	
Acknowledgement:	Hong	Kong	hospital	Authority	research	fund	
	

QiGong	– Baduanjin	
(TCM	Twelve	Meridian	Pathways)	



	

	
	

enhanced endurance (He, Bassik, et al., 2012; Lira et al., 2013), mito-

chondrial biogenesis (Grumati et al., 2011; Ju et al., 2016; Lira et al.,

2013), and angiogenesis (Lira et al., 2013). Chaperone‐mediated

selective autophagy has also been shown to be involved in skeletal

muscle cytoskeleton maintenance and adaptation in response to

resistance training (Ulbricht et al., 2015).

While exercise‐induced skeletal muscle autophagy is presently

the most studied, there are data showing enhanced autophagic

activity in other tissues, thus demonstrating acute exercise is cap-

able of instigating a global autophagic response (Figure 2) (He,

Bassik, et al., 2012; He, Sumpter, et al., 2012). In their study, He

et al. reported acute endurance exercise increased autophagy

activity in heart, liver, pancreatic β cells, and adipose tissue of

wild‐type mice but not in exercise‐stimulated autophagy‐deficient
mutant mice (He, Bassik, et al., 2012). Moreover, the group

showed acute exercise increased autophagic flux in the anterior

cerebral cortex (He, Sumpter, et al., 2012). Li and coworkers

showed a number of mitochondrial autophagy (mitophagy)‐related
proteins and flux were upregulated in myocardium of mice during

exercise and up to 24 hr postexercise; this paralleled an increase

in inflammatory markers NLRP3 and IL1β (Li et al., 2016). Addi-

tionally, expression of several Atgs was rescued in mouse hepato-

cytes following a high‐fat diet in response to 10 weeks of

endurance exercise and was associated with reduced lipid content

and lipogenic gene expression (Ghareghani et al., 2017). Further,

one hour of exercise in a warm environment (30°C) increased

autophagy in PBMCs (Dokladny et al., 2013). Notably, Miejas‐Pena
and coworkers have shown 8 weeks of aerobic training (Mejias‐

Pena et al., 2016) and 8 weeks of resistance training (Mejias‐Pena
et al., 2017) augment expression in several Atgs and basal autop-

hagic activity in PBMCs in elderly subjects.

These noted systemic autophagic effects suggest exercise could

possess a role in modulating some of the age‐related pathologies

that autophagy has been reported to be implicated in, which include

type 2 diabetes (Gonzalez et al., 2011; Quan, Jung, & Lee, 2013),

neurodegeneration (Komatsu et al., 2006; Yang et al., 2014), car-

diomyopathy (Nair & Ren, 2012; Tanaka et al., 2000), cancer (Cao &

Klionsky, 2007; Cecconi & Levine, 2008), and chronic inflammation

(Jo, Shin, & Choi, 2012; Levine, Mizushima, & Virgin, 2011) while

bolstering muscle quality and function (Fan et al., 2016; Vainshtein

et al., 2014). These autophagy‐related conditions largely lie within

the parameters of age‐related health benefits exercise has been doc-

umented to augment (Atherton, Phillips, & Wilkinson, 2015; Moore

et al., 2016; Sanchez, Bernardi, Py, & Candau, 2014; Vainshtein

et al., 2014; Woods, Wilund, Martin, & Kistler, 2012).

6 | THE ROLE OF EXERCISE INTENSITY IN
THE AUTOPHAGIC RESPONSE

Emerging evidence suggests that the autophagic response to exer-

cise may occur in a biphasic manner in that acute cellular perturba-

tions induce a precipitous increase in autophagic flux occurring

acutely following insult and is mediated by posttranslational protein

modification (Vainshtein & Hood, 2016). Moreover, autophagy

appears to work in concert with another major proteolytic pathway,

the ubiquitin‐proteasome system (UPS), whereby the immediate

Peripheral blood mononuclear cells
(human; endurance and resistance training)
Chronic effects:
↑ Autophagy activity
↑ Autophagy-related proteins

Adipocytes (mouse)
Acute effects:
↑ Autophagy activity

Pancreatic β cells (mouse)
Acute effects:
↑ Autophagy activity

Skeletal muscle (human and mouse)
Acute effects:
↑ Autophagy activity
↑ Autophagy-related proteins
↑ Autophagy signaling
Chronic effects:
↑ Autophagy activity
↑ Autophagy-related proteins
↑ Autophagy signaling

Cerebral cortex (mouse)
Acute effects:
↑ Autophagy activity

Liver (mouse)
Acute effects:
↑ Autophagy activity
Chronic Effects:
↑ Autophagy activity
↑ Autophagy-related proteins
↑ Autophagy signaling

Cardiac muscle (mouse)
Acute effects:
↑ Autophagy activity

F IGURE 2 Effects of acute and chronic exercise on autophagy in multiple tissues
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Excessive	exercise	can	cause	atrial	filbrillation,		
irregular	and	often	rapid	heart	rate	that	can											
Increase	risk	of	stroke,	heart	failure	etc.	

47	
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Metabolic	syndrome	is	the	cause	of	most	chronic	
diseases	
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Governments	all	recommend	that	people		
eat	less	fat	and	eat	more	cereals	
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1990s	 2005	 2012	

The	USDA	ditches	the	Food	Pyramid	for	a	Plate	
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FOOD	TYPE	 INSULIN	 GLUCAGON	

Carbohydrate	 ^^^^^	 no	change	

Protein	 ^^	 ^^	

Fat	 no	change	 no	change	

Carbohydrate	and	
Fat	

^^^^	 no	change	

Protein	and	Fat	 ^^	 ^^	

High	Protein	and	
Low	Carbohydrate	

^^	 ^	

High	Carbohydrate	
and	Low	Protein	

^^^^^^^^^	 ^	

Table	of	effects	of	food	on	Insulin	and	Glucagon	
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Insulin	vs.	Glucagon	
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INSULIN	 GLUCAGON	

Lower	blood	sugar	levels	when	blood	
sugar	is	high	

Increase	blood	sugar	levels	when	
blood	sugar	is	low	

Turn	body’s	metabolism	into	storage	
mode	

Turn	body’s	metabolism	into	burning	
mode	

Convert	glucose	and	protein	to	fat	 Convert	protein	and	fat	to	glucose	

Store	dietary	fat	 Convert	dietary	fat	into	ketone	bodies	
and	send	them	to	various	tissues	of	

the	body	as	energy	

Transporting	fat	from	the	blood	into	
the	fat	cells	

Releases	fat	from	fat	cells	into	the	
blood	for	the	body’s	tissues	to	use	as	

energy	

Increase	cholesterol	produced	by	the	
body	

Reduce	cholesterol	produced	by	the	
body	

Causing	the	kidneys	to	keep	excess	
fluids		

Causing	the	kidneys	to	release	excess	
fluids	

Stimulate	the	growth	of	smooth	
muscle	cells	

Stimulate	the	recovery	of	smooth	
muscle	cells	

Causing	the	body	to	use	glucose	as	
energy	source	

Causing	the	body	to	use	fat	as	energy	
source	

The	Function	of	Insulin	and	Glucagon	
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•  Senescence	:	glycation	of	proteins	
•  High	blood	glucose	will	accelerate	aging	
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HEALTHY	EATING	
	

•  Eggs	and	saturated	fat	are	healthy	
•  Use	less	or	do	not	use	seed	oil,	use	butter,	coconut	oil	
•  Reduce	the	consumption	of	carbohydrates	(sugar,	
starch)	

•  Eat	lots	of	vegetables,	melons	
•  Eat	the	right	amount	of	fruit,	do	not	drink/eat	high	
fructose	syrup	drink/food	

•  Whole	grain	is	not	necessarily	healthy	
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Polyphenols	are	micronutrients	that	we	get	through	certain	plant-based	foods.	
They	are	packed	with	antioxidants	and	potential	health	benefits.	It’s	thought	that	
polyphenols	can	improve	or	help	treat	digestion	issues,	weight	management	
difficulties,	diabetes,	neurodegenerative	disease,	and	cardiovascular	diseases.	
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•  The	biggest	intervention	for	making	more	mitochondria	are	

caloric	restriction	and	exercise	from	time	to	time,	and	in	
combination	with	compounds	like	epicatechins,	resveratrol,	
vanilla,	compounds	in	the	tea,	can	turn	and	increase	energy	
indirectly	by	making	more	mitochondria.	

•  So,	we	want	metabolism,	we	want	healthy	mitochondria,	
and	we	want	to	turn	those	over	as	well,	and	repair	and	
remodel	those.	

•  Epicatechins	can	be	found	in	dark	chocolate,	resveratrol	in	
red	wine,	antioxidants	in	tea,	they	can	turn	and	increase	
energy	indirectly	by	making	more	mitochondria,		
PGC-1alpha.		
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v Fasting	Benefits	
v How	To	Start	Intermittent	Fasting	
v Fasting	Biometrics	
v Bioeffects	of	Fasting	
v Medical	Research	

² Fasting	against	Diabetes	
² Fasting	against	Cancer	

v Food	For	Thought	
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•  Fasting	reduce	fat	accumulation	and	prevent	fatty	liver	
•  Fasting	can	increase	insulin	sensitivity	
•  Fasting	can	improve	metabolic	syndrome	
•  Fasting	can	increase	the	number	of	stem-cells	
•  Fasting	can	turn	on	the	autophagy	process	
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16-Hour	Fast	

20-Hour	Fast	

12-Hour	Fast	 1.  Normal	three	meals,	eat	
dinner	early,	don’t	eat	
snacks	when	staying	up	late	

2.  Two	meals	a	day,	no	
breakfast	or	lunch,	early	
dinner	(Breakfast	at	0700	
and	lunch	finish	at	1300,	or	
lunch	at	1200	and	dinner	
finish	at	2000)	

	
3.  Eat	food	only	4-5	hours	a	

day		
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A	very	low	caloric	intake	in	16	plus	hours	a	day	
65	



Within	three	months,	a	five-day	fasting	meal	once	a	month	
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Within	three	months,	a	five-day	fasting	meal	once	a	month	can	
reduce	the	indicators	of	various	chronic	diseases	and	improve	

metabolism	
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Fasting	to	exercise	our	fat	
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During	fasting,	brain	cells	will	switch	from	using	glucose	to	
ketone	bodies	to	produce	cellular	energy.	Ketone	bodies	is	the	
byproduct	of	the	body	breaking	down	fat	for	energy	that	occurs	

when	carbohydrates	intake	is	low	
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“The	Complete	Guide	to	Fasting”	by	Jason	Fung	and	Jimmy	Moore	(2016)	
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Every one has a doctor in him; we just have to help him in his work. 
The natural healing force within each one of us is the greatest force 
in getting well. To eat when you are sick, is to feed your sickness. 
~Hippocrates
	
Medical	beneficial	effects	against…	
•  Aging	(老化)	

•  Cancer	(癌症)	

•  Cardiovascular	diseases/CVD	(心血管疾病)	

•  Neurodegenerative	diseases	(腦退化)	

•  Metabolic	diseases	(代謝疾病)		
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Schematic	diagram	of	fasting	reversal	of	type	1	and	
type	2	diabetes	
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Fasting	can	protect	intestinal	cells	from	anti-cancer	drugs	
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Fasting	can	help	the	immune	system	flight	cancer	
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“He	that	eats	till	he	is	sick	must	fast	till	he	is	
well.”	

	
T. Fuller 

Gnomologia; Adagies and Proverbs, 1732. 
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“If	you	want	to	ascend	like	the	Prophet	to	the	
sky	of	immortality,	know	this	very	well:	Fasting	
is	your	Arabian	stallion.”	

	

Rumi, translated by Nevit O. Ergin 
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Exercise, Energy Intake, Glucose Homeostasis, and the Brain 
Henriette van Praag, Monika Fleshner, Michael W. Schwartz and Mark P. Mattson 
Journal of Neuroscience 12 November 2014, 34 (46) 15139-15149; DOI: https://doi.org/10.1523/JNEUROSCI.
2814-14.2014 
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•  Some	compounds	like	epicatechins	and	flavanols	in	dark	chocolate,	

especially	when	the	body	has	actually	very	little	during	the	fasting	
periods,	take	some	of	those	compounds	will	stimulate	it	even	
more.		

•  In	one	study	in	the	heart,	it	was	shown	that	caloric	restriction	plus	
resveratrol	is	having	an	effect.	Where	caloric	restriction	alone	in	
the	old	hearts	was	not	as	effective.	So	as	we	get	old,	certain	
pathways	to	turn	on	autophagy	biological	pathways	are	not	
optimal,	and	we	need	a	little	help	from	time	to	time.	So,	
combinational	types	of	therapies	and	treatments	are	going	to	be	
the	future.		

•  Both	nutrition	and	life	style	changes	are	going	to	be	critical	to	
optimize	our	health	span	and	performance,	doesn’t	matter	how	
old	we	are!	
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