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Principles	of	Systems	Biology	
Denis	Noble	at	a	meeting	on	Systems	Biology	at	Chicheley	Hall,	Newport	Pagnell,	August	2013	
	
Noble	has	proposed	Ten	Principles	of	Systems	Biology:	
	
				Biological	functionality	is	multi-level	

			Transmission	of	information	is	not	one	way	
				DNA	is	not	the	sole	transmitter	of	inheritance	
				The	theory	of	biological	relativity:	there	is	no	privileged	level	of	causality	
				Gene	ontology	will	fail	without	higher-level	insight	
				There	is	no	genetic	program	
				There	are	no	programs	at	any	other	level	
				There	are	no	programs	in	the	brain	
				The	self	is	not	an	object	

			There	are	many	more	to	be	discovered;	a	genuine	'theory	of	
biology'	does	not	yet	exist	

https://en.wikipedia.org/wiki/Denis_Noble	

Denis	Noble	CBE	
FRS	FMedSci	MAE	
(b	1936)	
	
Burdon	Sanderson	Chair	of	
Cardiovascular	Physiology	at	
the	University	of	Oxford	

from	1984	to	2004		

Denis	Noble	–	10	rules	of	complex	systems	



Links	between	the	Science	of	AYUSH	Traditions		
and	

Contemporary	Modern	Science	

Life is not possible without coherence! 





http://kundalinicare.com/?page_id=161	

Subtle	Energies	&	Subtle	Srotas	(स्रोतस्):		
Strengthening,	repairing,	and	detoxifying	of	the	entire	subtle	body	

The	subtle	filaments	of	all	causal	healing	
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https://www.dyansys.com/products-applications/product-technology/ans-monitor-technology	

https://www.shiatsuwithangelavt.com/shiatsu	



https://www.nature.com/articles/ncomms8000	

Abstract	
	
Seasonal	variations	are	rarely	considered	a	contributing	component	to	human	tissue	function	
or	health,	although	many	diseases	and	physiological	process	display	annual	periodicities.	
Here	we	find	more	than	4,000	protein-coding	mRNAs	in	white	blood	cells	and	adipose	tissue	to	
have	seasonal	expression	profiles,	with	inverted	patterns	observed	between	Europe	and	
Oceania.	We	also	find	the	cellular	composition	of	blood	to	vary	by	season,	and	these	changes,	
which	differ	between	the	United	Kingdom	and	The	Gambia,	could	explain	the	gene	expression	
periodicity.	With	regards	to	tissue	function,	the	immune	system	has	a	profound	pro-
inflammatory	transcriptomic	profile	during	European	winter,	with	increased	levels	of	soluble	
IL-6	receptor	and	C-reactive	protein,	risk	biomarkers	for	cardiovascular,	psychiatric	and	
autoimmune	diseases	that	have	peak	incidences	in	winter.	Circannual	rhythms	thus	require	
further	exploration	as	contributors	to	various	aspects	of	human	physiology	and	disease.	

Rtucharya	(ऋतुचर्या)	



Figure	3:	Seasonal	gene	expression	in	geographically	
distinct	cohorts.	

(a)	Seasonality	was	also	observed	in	PBMCs	collected	from	T1D	patients	in	the	
United	Kingdom	(n=236	individuals).	A	total	of	1,697	genes	were	seasonal	in	this	
data	set.	(b)	The	previously	defined	summer	and	winter	genes	from	the	BABYDIET	
data	set	maintained	their	seasonal	expression	patterns	in	the	T1D	samples.	(c)	
PBMCs	from	asthmatic	patients	collected	from	different	countries	also	showed	
seasonal	gene	expression.	In	the	United	Kingdom/Ireland	(n=26	asthmatic	
individuals;	85	PBMC	samples),	791	genes	were	seasonal,	while	1,257	and	409	
genes	were	seasonal	in	Australia	(n=26	individuals;	85	samples)	and	United	States	

(n=37	individuals;	123	samples),	respectively.	(d)	Summer	and	
winter	BABYDIET	genes	maintained	their	seasonal	
expression	patterns	in	the	asthmatic	PBMC	
samples,	with	their	patterns	inverted	in	Australia.	

2,311	genes	(2,922	unique	probes)	had	increased	expression	in	the	summer	(defined	
as	June,	July	and	August,	mean	fold	change=1.2572)	while	2,826	genes	(3,436	unique	
probes)	were	upregulated	in	the	winter	(defined	as	December,	January,	February,	
mean	fold	change	=1.3150)		

Seasonal	variation	was	found	in	9	of	the	16	clock	genes	tested:	ARNTL,	CLOCK,	CRY1,	
CSNK1D,	CSNK1E,	NR1D2,	RORA,	TIMELESS30	and	NFIL3	(which	controls	diurnal	Th17	cell	
development	in	mice31)	(Fig.	1c).	Seven	genes	(CRY2,	PER3,	RORB,	NPAS2,	PER1,	PER2	
and	NR1D1)	did	not	show	evidence	for	seasonal	effects	



Figure	6:	Seasonal	gene	expression	in	
subcutaneous	adipose	tissue.	

In	a	collection	of	856	female	adult	donors	from	
the	United	Kingdom,	4,027	genes	were	found	
to	be	seasonal	in	adipose	tissue.	As	observed	
in	PBMCs,	two	distinct	anti-phasic	profiles	
were	present.	

…	two	distinct	anti-phasic	profiles		



https://www.amazon.com/Circadian-Diabetes-
Code-Discover-Prediabetes/dp/0593231872	

The	Circadian	Diabetes	Code:	Discover	the	
Right	Time	to	Eat,	Sleep,	and	Exercise	to	
Prevent	and	Reverse	Prediabetes	and	Diabetes	
Hardcover	–	November	9,	2021		



https://pubmed.ncbi.nlm.nih.gov/32598884/	

Alterations	in	Fecal	Fungal	Microbiome	of	Patients	With	
COVID-19	During	Time	of	Hospitalization	until	Discharge	

The	diversity	of	the	fecal	mycobiome	of	the	
last	sample	collected	from	patients	with	
COVID-19	was	2.5-fold	higher	than	that	of	
controls	(P	<	.05).	Samples	collected	at	all	
timepoints	from	patients	with	COVID-19	had	
increased	proportions	of	opportunistic	fungal	
pathogens,	Candida	albicans,	Candida	auris,	
and	Aspergillus	flavus	compared	with	controls.	
Two	respiratory-associated	fungal	pathogens,	
A.	flavus	and	Aspergillus	niger,	were	detected	
in	fecal	samples	from	a	subset	of	patients	with	
COVID-19,	even	after	clearance	of	SARS-CoV-2	
from	nasopharyngeal	samples	and	resolution	
of	respiratory	symptoms.	

Patients	with	COVID-19	had	significant	alterations	in	their	fecal	mycobiomes	compared	with	controls,	characterized	
by	enrichment	of	Candia	albicans	and	a	highly	heterogeneous	mycobiome	configuration,	at	time	of	hospitalization.	









https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4555646/	



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4555646/	



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4555646/	









https://en.wikipedia.org/wiki/Chemical_polarity#Bond_dipole_moments.	

Life	began	and	operates	because	of	dipoles	
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Sapta dhatus, Srotas, Deha paramanu (देह परमाण)ु ...  
 

strict	and	rigid	visualisation	of	anatomical,	histological,	cellular	and	sub-
cellular	divisions	and	compartments	leads	to	theories	which	are	both	

limiting	and	also	prone	to	premature	errors!	

Processes:		infra	<	sub	<	hypo	<	ultra	<	super	<	hyper	

N=1	to	N=0	or	…			
From	Structures	to	just	Processes		

And	the	Human	Body	is	but	a	‘Metaorganism'	–		
made	up	of	a	collection	of	cells	(ours	and	the	associated	microbes)	and		

cells	(mitochondria)	within	cells.	



Processes:		infra	<	sub	<	hypo	<	ultra	<	super	<	hyper	

N=1	to	N=0	or	…			
From	Structures	to	just	Processes		

N=0	...	the	ideal	state	that	Ayurveda	wishes	all	of	us	to	be	in	...	
when	there	are	no	more	entities	but	just	a	collection	of	'hyperprocesses'	
and	relationships	in	the	hyperprocesses	being	mediate	by	three	processes:	

-  *vata*,	*pitta*and	*kapha*		
-  and	respecting	the	eternal	rule	of	three	*gunas*!!		

And	the	Human	Body	is	but	a	‘Metaorganism'	–		
made	up	of	a	collection	of	cells	(ours	and	the	associated	microbes)	and		

cells	(mitochondria)	within	cells.	



But	not	to	forget	in	all	this	the	simple	question:	
	"	How	is	Ayurvedic	Knowledge	possible"		

and	the	answer	...		
		

"The	origins	of	Ayurveda	are	fascinating	in	their	simplicity,	and	they	are	
proof	that	the	concepts	of	biology	and	the	principles	and	laws	involved	in	the	
maintenance	of	biological	complexity	in	systems	can	be	derived	from	the	

most	routine	and	everyday	experiences".			
	

Reductionist	/	reductive	analyses	of	any	kind	only	adds	details,	most	times	or	
always	…	and	only	corroborating	the	need	to	study	the	system	as	a	whole,	

and	little	else.	

How	is	Ayurvedic	Knowledge	possible?	

Science	for	Ayurveda	or	Ayurveda	for	Science"	



Ayurveda)is)one)exemplary)introduc4on)to)and)what)is)required)
for)Teaching)Biologists)Another)Language!!

The last line of the last paragraph from Sydney's autobiography is fascinating: 
 

http://www.nobelprize.org/nobel_prizes/medicine/laureates/2002/brenner-bio.html 
 

I am still, at the age of 76, excited by scientific research and the 
prospect of what can be done in biology.  

Science is something one is tied to for life and one should never 
retire from anything until one  
has secured one's next job.  

The endless quest for knowledge will continue 
as long as humans exist. 

Sydney)Brenner))

Born:))
13!January!1927,!Germiston,!South!Africa!

Prize)mo4va4on:))
"for!their!discoveries!concerning!gene>c!!
regula>on!of!organ!development!and!!
programmed)cell)death'"!

Teaching)Biologists)Another)Language!!

I copy below, from the Editorial: 
 
"In one way, you could say all the genetic and molecular biological work of the 
last 60 years could be considered a long interlude...We have come full circle—
back to the problems left behind unsolved. How does a wounded organism 
regenerate exactly the same structure it had before? How does the egg form 
the organism? In the next 25 years, we are going to have to teach 
biologists another language...I don't know what it's called yet; 
nobody knows..."  (Sydney Brenner)!

AND DOCTORS 

COHERENCE,	PHARMACOGENOMICS	AND	PHARMACOELECTRODYNAMICS	



The	Science	of	Meridians	
The	theoretical	background	of	meridians,	bioelectrical	energy	and	nadis		

https://en.wikipedia.org/wiki/Flux_tube	

introduced	by	Herbert	Fröhlich	in	the	late	1960s	

https://en.wikipedia.org/wiki/Bioelectrodynamics	

Herbert	Fröhlich	FRS	
	(9	December	1905	–	23	January	1991)	

Fröhlich's	hypothesis	of	coherence	in	biological	systems		

Fröhlich	proposed	a	theory	
of	coherent	excitations	in	
biological	systems	known	as	
Fröhlich	coherence.		
	
	
	
A	system	that	attains	this	
state	of	coherence	is	known	
as	a	Fröhlich	condensate.	

a	German-born	British	physicist	



The	theoretical	background	of	bioelectrical	energy		
&	the	science	of	meridians	

https://en.wikipedia.org/wiki/Flux_tube	

introduced	by	Herbert	Fröhlich	in	the	late	1960s	

https://en.wikipedia.org/wiki/Bioelectrodynamics	

Herbert	Fröhlich	FRS	
	(9	December	1905	–	23	January	1991)	

Fröhlich's	hypothesis	of	coherence	in	biological	systems		

a	German-born	British	physicist	
Herbert	Fröhlich	and	F.	
Kremer	Coherent	Excitations	
in	Biological	Systems	
(Springer-Verlag,	1983)	ISBN	
978-3-642-69186-7	
	
Herbert	Fröhlich,	editor	
Biological	Coherence	and	
Response	to	External	Stimuli	
(Springer,	1988)	ISBN	
978-3-642-73309-3	



Professor	B.	D.	Josephson,	
1973	Nobel	Laureate	in	
Physics	(Department	of	
Physics,	University	of	
Cambridge,	UK),	in	his	
inaugural	lecture	on	“Eastern	
Philosophy	and	Western	
Science,”	considered	the	
problems	with	“objective	
reality”	that	is	central	to	
quantum	theory,	since	…	

Advent	of	a	Link	between	Ayurveda	and	Modern	Health	Science:	The	Proceedings	of	the	First	International	
Congress	on	Ayurveda,	

	"Ayurveda: The Meaning of Life-Awareness, Environment, and Health"  
March	21-22,	2009,	Milan,	Italy		

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2958631/	
… reality is too complex to be reduced to a formula in general.  



Looking	forward	with	great	excitement	to	shaping	further	“The	Prague	Platform”	and	growing	this	bolder	and	stronger	for	the	future	of	all	of	humanity.	
	
The	one	model	that	comes	to	mind	to	extend	the	Prague	Platform:		https://www.milanurbanfoodpolicypact.org/	

Perhaps	the	next	step	for	The	Prague	Platform	could	well	be	along	the	lines	of		a	
“Global	Dialogue	-	Empowering	Individuals	to	improve	health	and	health	systems	
globally”	
The	model	being	offered	by	the	Milan	Urban	Food	Policy	Pact	is	their	“Global	Dialogue	-	Empowering	Cities	and	Local	Governments	to	improve	food	systems	globally”		
https://www.milanurbanfoodpolicypact.org/global-dialogue-empowering-cities-and-local-governments-to-improve-food-systems-globally/	

The	Prague	Platform’s	
Prague	Global	Health	Dialogues	

	

Empowering	Individuals	to	improve	individual	health		
&	

Catalysing	and	Growing	a	Citizens	Global	Health	Policy	Pact	
for	Health	&	Wellbeing	Systems	Globally	IT	IS	A	TIME	FOR	A	CHANGE	

HEALTH	KNOWS	NO	BOUNDARIES	

https://www.whc2021prague.com/	



Deep	Science	of	Deep	Health		
Sense	and	Nonsense:		

A	Deep	Problem	in	The	Age	of	Deep	Schemes,	Deep	Flaws	and	Deep		Fakes	

https://www.rathenau.nl/en/digital-governance/tackling-deepfakes-european-policy	

This	report	has	been	written	at	the	request	of	the	Panel	for	the	Future	of	Science	and	Technology	(STOA)	and	managed	by	
the	Scientific	Foresight	Unit,	within	the	Directorate-General	for	Parliamentary	Research	Services	(EPRS)	of	the	Secretariat	of	the	European	

Parliament.	

Mariëtte	van	Huijstee	PhD	



What	if	new	drug	delivery	
methods	revolutionised	
medicine?	
	
At	a	Glance	13-10-2021	
Facebook	
Twitter	
LinkedIn	
	
Nanoparticles	lie	at	the	heart	of	a	new	
method	for	delivering	medicines	inside	
the	body	–	and	they	were	crucial	to	the	
success	of	the	Covid-19	mRNA	vaccines.	
This	new	drug	delivery	method	and	
others	could	transform	the	way	we	treat	
disease,	potentially	boosting	the	
treatment	of	Alzheimer's,	Parkinson's	
and	HIV,	among	others.	Insulin	and	
Covid-19	vaccines	might	even	become	
available	as	pills.	Can	the	European	
Union	stay	on	top	of	this	trend?	And	
what	challenges	lie	ahead?	



Essential	Interdisciplinary	Research	in	the		
3rd	Millennium	

Panel	for	the	Future	of	Science	and	Technology	(STOA)	
The	Scientific	Foresight	Unit,		
Directorate-General	for	Parliamentary	Research	Services	(EPRS)		
Secretariat	of	the	European	Parliament.	



Our	skin	is	extremely	sensitive	to	mechanical	and	thermal	(temperature)	
stimulation,	due	to	the	number	and	variety	of	receptors	located	in	skin	

layers.	

https://mammothmemory.net/biology/coordination-and-response/sensory-receptors/skin-receptors.html	



The	Nobel	Prizes	in	Physiology	or	Medicine	2004	&	2021		

"for	their	discoveries	of	odorant	
receptors	and	the	organization	of	

the	olfactory	system."	

The	Five	Senses	in	Health	&	Healing:	The	Mechanisms		



Emergent(Physiology(Beyond(Genomics:((
(

Insights(from(India’s(Tradi:onal(Sciences(

Medical(University(of(Graz,(Austria(

French(Na:onal(Ins:tute(of(Health((
and(Medical(Research(

h>p://www.euroayurveda.eu(

Physiologie(de(la(Nutri:on(&(Toxicologie,(
(INSERM(UMR(1231,(((
Université(de(BourgognePFranche(Comté((UBFC),((
Dijon,(France(

Deep	Health:	Health	For	All,	Anytime,	Anywhere	



The	Sanskrit	Effect	
India-Trento	Partnership	for	Advanced	Research	(ITPAR)	

Most	interestingly	for	verbal	memory	was	that	the	pandits'	right	
hippocampus—a	region	of	the	brain	that	plays	a	vital	role	in	both	short	
and	long-term	memory—had	more	gray	matter	than	controls	across	
nearly	75	percent	of	this	subcortical	structure.	Our	brains	have	two	
hippocampi,	one	on	the	left	and	one	on	the	right,	and	without	them	
we	cannot	record	any	new	information.	Many	memory	functions	are	
shared	by	the	two	hippocampi.	The	right	is,	however,	more	specialized	
for	patterns,	whether	sound,	spatial	or	visual,	so	the	large	gray	matter	
increases	we	found	in	the	pandits’	right	hippocampus	made	sense:	
accurate	recitation	requires	highly	precise	sound	pattern	encoding	and	
reproduction.	The	pandits	also	showed	substantially	thickening	of	right	
temporal	cortex	regions	that	are	associated	with	speech	prosody	and	
voice	identity.	
Does	the	pandits’	substantial	increase	in	the	gray	matter	of	critical	verbal	memory	
organs	mean	they	are	less	prone	to	devastating	memory	pathologies	such	as	
Alzheimer's?	We	don't	know	yet,	though	anecdotal	reports	from	India's	Ayurvedic	
doctors	suggest	this	may	be	the	case.	If	so,	this	raises	the	possibility	that	verbal	
memory	“exercising‘	or	training	might	help	elderly	people	at	risk	of	mild	cognitive	
impairment	retard	or,	even	more	radically,	prevent	its	onset.	

https://blogs.scientificamerican.com/observations/a-neuroscientist-explores-the-sanskrit-effect/	

“MRI	scans	show	that	memorizing	ancient	mantras	
increases	the	size	of	brain	regions	associated	with	

cognitive	function”	



https://www.unitn.it/en/ateneo/54947/india-trento-programme-for-advanced-research	

The	ITPAR	Programme	(India-Trento	Programme	for	Advanced	Research)		
was	born	in	the	frame	of	the	Agreement	signed	in	July	2003	between	the	Department	of	
Science	and	Technology	(DST)	of	the	Indian	government,	the	Autonomous	Province	of	

Trento	(through	the	Trentitino	Cultural	Institute,	now	Bruno	Kessler	Foundation)	and	the	
University	of	Trento.	

ITPAR	was	recognized	in	the	Cooperation	
Programme	(POC)	between	India	and	Italy	
as	one	of	the	bilateral	initiatives	of	major	
interest	and	thus	benefits	from	the	Foreign	
Affairs	Ministry’s	fundings.	
The	Programme	involves	the	main	
universities	and	the	most	advanced	
research	institutes	in	India.	
	
ITPAR’s	main	purpose	is	to	put	the	basis	
for	a	strong	and	equal	technological	and	
scientific	collaboration	in	the	designated	
fields	(for	phase	III:	Computer	Science	and	
Artificial	Intelligence,	Microsystems,	
Physics	and	Material	Science,	
Telecommunications	and	Signal	
Processing,	Nano-Photonics,	Cognitive	
Neurosciences,	Physics	for	Energy	and	
Environment,	Renewable	Energies),	
through	actions	permeating	the	joint	
research	effort.	





COHERENCE,	PHARMACOGENOMICS	AND	PHARMACOELECTRODYNAMICS	



“It takes 50 years to get a bad idea  
out of medicine  

and  
100 to get a good idea in.” 

John	Hughlings	Jackson,	FRS		
(4	April	1835	–	7	October	1911)	

English	neurologist	
	best	known	for	his	research	on	epilepsy.	





https://www.who.int/medicines/areas/traditional/BenchmarksforTraininginUnaniMedicine.pdf?ua=1	 https://www.who.int/medicines/areas/traditional/BenchmarksforTraininginAyurveda.pdf	



https://www.who.int/medicines/areas/traditional/BenchmarksforTraininginAyurveda.pdf	

#1	

#2	



Established	under	PMMMNMTT	scheme	of	the	Ministry	of	Education,	and	supported	by	the	
Ministry	of	AYUSH	under	“Ayurgyan”	Central	Sector	Scheme	for	“Web-based	(on-line)	
educational	programs”	being	coordinated	by	Rashtriya	Ayurveda	Vidyapeeth,	New	Delhi	

https://ayurvedanetworkbhu.com/about-us/	

Ayurveda	Network	

PMMMNMTT	:	
Pandit	Madan	Mohan	Malaviya	National	Mission	on	Teachers	and	Teaching		

of	the		
Ministry	of	Human	Resource	Development,	Government	of	India.	



https://ayurvedanetworkbhu.com/about-us/	

Ayurveda	Network	
However,	we	have	the	following	issues	in	Ayurveda	that	need	urgent	attention.	
	
1.  Ayurveda	is	an	ancient	medical	system	which	has	to	be	taught	by	supplementing	

with	contemporary	knowledge.	
	
2.	Ayurveda	is	an	essentially	service-oriented	science.	The	present	curriculum	of	
Ayurveda	has	failed	in	translating	knowledge	into	skills.	It	needs	to	be	transformed	
from	the	present	‘theory-based’	one	to	‘application-oriented’	one.	
	
3.	The	science	of	Ayurveda	has	evolved	through	experiences	and	observations	of	
thousands	of	years.	This	needs	to	be	demonstrated	in	actual	practice.	The	present	
curriculum	has	failed	to	address	this	problem.	
	
4.	The	present	curriculum	has	not	given	adequate	space	to	incorporate	newer	health	
challenges,	drugs,	pharmaceutical	advances,	and	diagnostic	and	therapeutic	modalities.	



Ayushman	India	is	committed	to	bringing	the	strength	of	India’s	Ancient	
Sciences	to	provide	prevention	and	cure	of	today’s	Global	Health	issues	through	
interventions	validated	by	modern	science.	

Ayushman	India		

http://ayushmanindia.in/				



https://www.frontiersin.org/articles/10.3389/fimmu.2019.00799/full	

GLOBAL	HEALTH	&	CARE:	
AYUSH	SYSTEMS	&	AYUSH	DIPLOMACY	FOR	BUILDING	GLOBAL	HEALTH		

Health		>		Health	&	Care	>	versus	Healthcare	

Health	a	prisoner	/	hostage	of	Healthcare	

current	problems	in	international	healthcare	

AYUSH	solutions	to	global	health	care	problems	

important	global	health	topics,	such	as	access	to	care,	infectious	disease,	reproductive	
health	and	mental	health	care	

Global	Health	topics:	
	Access	and	right	to	health	

				 	Infectious	diseases	
				 	Non-communicable	diseases	
				 	Reproductive	health	
				 	Mental	health	
				 	Cultural	dimensions	of	medicine	



P5	Medicine:			
	
	
Personalized,		
Predictive,		
Preventive,		
Participatory,		
Precision		
Medicine	



https://sewainternational.org/Arogya-Bharati-to-Work-for-Positive-Health-in-a-Village	



https://aeon.co/essays/the-globalisation-of-ideas-will-be-different-than-that-of-goods	

The	MAREA	undersea	cable,	running	6,600	km	
from	Virginia	Beach	in	the	United	States	to	
Sopelana,	near	Bilbao,	in	Spain.	Photo	courtesy	
of	Microsoft	

The	4th	Globalization		&	The	5th	Industrial	Revolution		

Exports	of	raw	materials	no	
longer	generated	sufficient	
hard	currency	to	service	
their	debts	

A	new	form	of	trade	is	reshaping	our	world,	and	it’s	driven	by	the	movement	of	bits	and	bytes,	
not	goods,	around	the	globe	

Trade	in	manufactured	goods	
peaked	in	2008.	The	flow	of	
investment	into	foreign	
businesses	and	factories	crashed	
that	same	year	


