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I.	Purpose	and	ScopeII.	Methacholine	Challenge	TestingA.	IndicationsB.	ContraindicationsC.	Technical	Training	/	Quality	D.	Safety.	Preparation	of	patient	F.	Choice	and	preparation	of	MethacholineG.	Dosing	Protocols	1.	Two	Minutes	2	Tidal	Breathing	Dosing	Protocol	2.	Protocol	of	Dosimeter	of	five	crowns	H.	Nebulizers	and	DosimetersI.	Spirometry
and	other	endpoint	measuresJ.	Data	presentationK.	Interpretation	III.	Exercise	Challenge.	IndicationsB.	Contraindications	and	Preparation	of	Patient	C.	Exercise	Challenge	Test.	A:	Sample	Methacholine	Challenge	Test	Consent	FormAppendix	B:	Sample	Methacholine	Challenge	Pretest	Ques-	tionnaire	Appendix	C:	Sample	Report	FormatAppendix	D:
Equipment	sources	This	statement	provides	practical	guidelines	and	suggestions	for	methacholine	and	challenging	testing	exercise.	Specifically,	it	analyzes	indications	for	these	challenges,	details	factors	that	influence	the	results,	presents	brief	protocols	step	by	step,	defines	safety	measures,	describes	the	proper	preparation	and	procedures	of	the
patient,	provides	an	algorithm	to	calculate	the	results	and	offers	guidelines	for	clinical	interpretation	of	the	results.	Details	are	important	because	methacholine	and	exercise	challenge	tests	are	actually	dose-response	tests	and	dose	delivery	and	response	measurement	should	be	accurate	if	a	valid	test	is	obtained.	These	guidelines	are	oriented	to
patients	who	can	perform	good	quality	spirometry	tests;	they	are	not	suitable	for	preschool	babies	or	children.	They	are	not	intended	to	limit	the	use	of	alternative	protocols	or	procedures	that	have	been	established	as	acceptable	methods.	The	general	theme	of	bronchial	hyperresponsibility	(BHR)	is	not	discussed.	The	bronchial	challenge	tests	chosen
for	review	are	the	two	most	used,	with	sufficient	information	in	enilohcahtem	enilohcahtem	oifased	ed	setset	,siod	soD	.edadilitu	aus	railava	arap	better	established;	A	number	of	aspects	in	the	Exercise	Challenge	Protocol	will	benefit	from	an	additional	evaluation.	We	do	not	address	specific	challenges	with	high	occupational	sensitizers,	drugs	or
sensitizers,	and	we	recommend	that	such	tests	be	performed	only	in	laboratory	with	considerable	experience	in	their	techniques.	For	more	details	or	other	challenge	procedures,	the	reader	is	forwarded	to	previously	published	guidelines	for	BRON	Challenges	tests	(1-5)	and	BHR-General	Reviews	(6-9).	As	with	other	declarations	of	the	American
Thoracic	Society	(ATS)	on	pulmonary	function	tests,	these	guidelines	come	out	of	a	consensus	conference.	The	basis	of	discussion	at	the	Committee's	September	1997	meeting	was	a	project	prepared	by	TRANS	MEMBERS	(P.E.,	C.I.	and	R.C.).	The	draft	was	based	on	a	comprehensive	survey	of	the	medline	literature	from	1970	to	1997,	increased	by
suggestions	from	other	members	of	the	Committee.	Final	recommendations	represent	a	consensus	of	the	Committee.	With	regard	to	the	questions	in	which	the	unique	agreement	is	not	reached,	the	guidelines	reflect	both	the	majority	and	minority	opinions.	Committee	recommends	that	the	orientations	be	reviewed	in	5	years	and,	however,	encourages
investigation	in	controlling	areas.	Methacholine	Challenge	Test	is	a	motion	of	evaluating	the	ability	to	respond.	The	hyperresponsibility	of	the	roads	is	one	of	the	characteristics	that	can	contribute	to	an	asthma	diagnosis.	It	may	vary	over	time,	often	increasing	during	exacerbations	and	decreasing	during	treatment	with	anti	-inflammation	drugs.	The
Methacholine	Challenge	(MCT)	test	is	most	often	considered	when	asthma	is	a	possibility	and	all	traditional,	most	notably	the	spurometry	performed	before	and	the	administration	of	a	bronchodilator,	no.	established	it	or	eliminated	the	diagnosis.	moc	moc	)1(	:saicn¢Ãtsnucric	setniuges	san	essot	uo	otiep	on	otrepa	,aienpsid	,olibis	meulcni	amsa
meregus	euq	ed	megadroba	an	aer©Ãa	aiv	ed	edadivitaerrepih	ed	sadidem	uiulcni	euq	otnematart	ed	amargorp	mu	ed	aic¡Ãcife	a	marartsnomed	sageloc	e	tnoS	.)52	â71	,9(	odatluser	od	avitejbo	adidem	amu	omoc	saer©Ãa	saiv	sad	atsopser	ed	edadicapac	an	a§Ãnadum	a	masu	sezev	satium	amsa	ed	saiparet	ed	socinÃlc	sodutse	)61	,51(	saer©Ãa	saiv
sad	atsopser	ed	edadicapac	an	airohlem	a	moc	adaicossa	¡Ãtse	amsa	ad	acinÃlc	edadivarg	an	airohlem	a	omoC	.)41-21(	acigr©Ãla	etinir	e	etiuqnorb	,acitsÃc	esorbif	,)FHC(	avitsegnoc	acaÃdrac	aicnªÃicifusni	,)DPOC(	omsigabat	olep	adizudni	acin³Ãrc	o£Ã§Ãurtsbo	odniulcni	,sa§Ãneod	sartuo	ed	edadeirav	ednarg	amu	me	atsiv	©Ã	m©Ãbmat	aciuqn
´Ãrb	edadivisnopserrepih	a	,otnatne	oN	.RHB	¡Ãret	siauta	amsa	ed	samotnis	moc	soudÃvidni	sod	airoiam	A	.)8(	amsa	arap	ercoÃdem	ovitisop	ovitiderp	rolav	sam	,edadilibisnes	etnelecxe	met	TCM	O	.)11(	amsa	ed	air¡Ãidemretni	edadilibaborp	moc	setneicap	me	CIT	sad	sodatluser	so	o£Ãsicerp	moc	reverp	medop	o£Ãn	amsa	me	satsilaicepse	so	omseM
.lanoicaR	.odicelebatse	meb	odis	ahnet	o£Ãn	saer¡Ã	sassen	ocinÃlc	osu	ues	o	arobme	,amsa	ad	aiparet		Ã	atsopser	a	railava	e	amsa	ad	edadivarg	a	railava	,amsa	revlovnesed	ed	ovitaler	ocsir	o	ranimreted	arap	odasu	sezev	s	Ã	©Ã	enilohcahtem	ad	oifased	ed	etset	O	.lanoicapuco	amsa	ad	o£Ã§Ãailava	an	asoilav	atnemarref	amu	©Ã	m©Ãbmat
enilohcahteM	ad	oifased	ed	etset	O	.ovitisop	ovitiderp	redop	ues	euq	od	roiam	©Ã	ovitagen	ovitiderp	redop	ues	euqrop	,amu	recelebatse	arap	euq	od	amsa	ed	ocits³Ãngaid	mu	riulcxe	arap	litºÃ	siam	©Ã	enilohcahteM	ad	oifased	ed	etset	O	.)01(	%07	a	03	ed	©Ã	amsa	ed	etset-©Ãrp	edadilibaborp	a	odnauq	erroco	)avitagen	e	avitisop	avitiderp	aicnªÃtop
ed	o£Ã§Ãanibmoc	roiam	a(	TCM	od	laedi	ocits³Ãngaid	rolav	O	.amsa	ed	etset-©Ãrp	edadilibaborp	a	atnemua	samotnis	siat	ed	air³Ãtsih	amU	.amsa	ed	sohlitag	sortuo	e	soin©Ãgrela	a	o£Ã§Ãisopxe	a	s³Ãpa	)5(	e	,ohlabart	ed	lacol	on	setnalani	seµÃ§Ãisopxe	s³Ãpa	)4(	,sair³Ãtaripser	seµÃ§Ãcefni	sa	etnarud	)3(	,oicÃcrexe	o	s³Ãpa	)2(	,oirf	ra	oa	(26).
However,	we	believe	that	the	routine	use	of	CT	to	examine	patients	with	otsiverp	%56	<	1VEF	mu	uosu	amsA	satsilaicepsE	ed	leniaP	od	lanoicaN	oir³ÃtaleR	odnugeS	O	.sotsiverp	sod	%08	uosu	%02	e	sotsiverp	sod	%06	ed	etroc	ed	sotnop	uosu	%02	;)92(	o£Ã§Ãacidni-artnoc	amu	res	arap	otsiverp	%07	<	ed	1VEF	mu	uoredisnoc	odutse	mu	me
sodasiuqsep	serodagitsevni	04	ed	edateM	.)82(	sageloc	e	nikhsaT	e	)1(	sageloc	e	kretS	rop	avitaler	o£Ã§Ãacidni-artnoc	amu	omoc	atsoporp	©Ã	sotluda	me	atsiverp	%06	<	uo	L	5,1	<	ed	1VEF	esab	ed	ahnil	amU	.osrevortnoc	©Ã	odacidni-artnoc	©Ã	TCM	o	euq	me	ranomlup	o£Ã§Ãnuf	ed	levÃn	O	.)72(	aer©Ãa	aiv	ad	areves	o£Ã§Ãurtsbo	mªÃt	euq	amsa
moc	setneicap	me	omsem	,oneuqep	©Ã	sevarg	sosrevda	sotneve	ed	lareg	ocsir	o	euqrop	avitaler	o£Ã§Ãacidni-artnoc	amu	©Ã	adizuder	ranomlup	o£Ã§Ãnuf	A	.esab	ed	ranomlup	o£Ã§Ãnuf	axiab	moc	soudÃvidni	me	odatnemua	res	edop	sotneve	siat	ed	ocsir	o	e	TCM	o	etnarud	rerroco	medop	1VEF	me	sianoisaco	sacit¡Ãmard	sadeuQ	.	1VEF	axiaB
.elanoitaR	)sivarg	ainetsaim	arap(	esaretsenilohc	ad	arodibini	o£Ã§Ãacidem	ed	lauta	osU	megamrefne	ed	sezirtaM	lev¡Ãtieca	edadilauq	ed	airtemoripse	a	ratucexe	ed	edadicapacnI	)L	5,1	<	uo	otsiverp	%06	<	1VEF(	adaredom	ra	ed	oxulf	ed	o£Ã§ÃatimiL	:ovitaleRodicehnoc	ocitr³Ãa	amsiruenA	001	>	acil³Ãtsaid	PB	uo	,002	>	acil³Ãtsis	PB	,adalortnocsed
o£ÃsnetrepiH	om	3	somitlºÃ	son	larberec	ralucsav	etnedica	uo	ocaÃdrac	euqatA	)L	0.1	<	uo	otsiverp	%05	<	1VEF(	evarg	ra	ed	oxulf	ed	o£Ã§ÃatimiL	SOCOTÃM	ED	SACITSÃRETCARAC	ED	OÃÃATSET	ED	SEÃÃACIDNIARTNOC	.1	alebaT	.riugessorp	ed	setna	oir³Ãtarobal	od	ocid©Ãm	roterid	o	uo	etset	o	uonedro	euq	ocid©Ãm	o	moc	saditucsid	res
meved	,sadacifitnedi	merof	seµÃ§Ãacidni-artnoc	sa	eS	.oir¡Ãnoitseuq	uo	etset-©Ãrp	atsivertne	an	sodacifitnedi	o£Ãs	selE	.otrofnocsed	uo	ocsir	od	otnemua	a	etneicap	o	ratiejus	medop	euq	uo	etset	od	edadilauq	a	retemorpmoc	medop	euq	seµÃ§Ãidnoc	sa	sadot	o£Ãs	,1	alebaT	an	sadimuser	,enilohcahtem	ad	oifased	ed	setset	soa	seµÃ§Ãacidni-artnoc	sA
.setset	siat	ed	edadilitu	ad	o£Ã§Ãarolpxe	siam	radrauga	eved	ocinÃlc	etneibma	mu	me	âovitisopâ	âovitisopâ	mu	raterpretni	licÃfid	Ã	.aer©Ãa	aiv	ad	o£Ã§ÃurtsbO	challenge	result	when	baseline	spirometry	shows	airway	obstruction	(a	low	FEV1/FVC	and	low	FEV1),	because	airway	responsiveness	correlates	strongly	with	the	degree	of	baseline	airway
obstruction	in	COPD.	In	the	presence	of	a	good	clinical	picture	for	asthma,	if	baseline	spirometry	shows	airflow	obstruction	and	there	is	a	significant	bronchodilator	response	(>	12%	and	>	0.2-L	increases	in	either	FEV1	or	FVC)	the	diagnosis	of	asthma	is	often	confirmed	and	MCT	is	usually	unnecessary.	Spirometry	quality.	An	acceptable-quality
methacholine	challenge	test	depends	on	the	ability	of	the	patients	to	perform	acceptable	spirometric	maneuvers.	Patients	who	cannot	perform	acceptable	spirometry	tests	in	the	baseline	session	should	perhaps	be	rescheduled	or	be	tested	using	an	end-point	measure	that	is	less	dependent	on	patient	effort.	Cardiovascular	problems.	A	history	of
cardiovascular	problems	may	also	be	a	contraindication,	depending	on	the	problem.	The	additional	cardiovascular	stress	of	induced	bronchospasm	may	precipitate	cardiovascular	events	in	patients	with	uncontrolled	hypertension	or	recent	heart	attack	or	stroke.	Induced	bronchospasm	causes	ventilation¢ÃÂÂperfusion	mismatching	(31,	32),	which	can
result	in	arterial	hypoxemia	and	compensatory	changes	in	blood	pressure,	cardiac	output,	and	heart	rate	(33,	34).	On	the	other	hand,	cardiac	arrhythmia	rates	actually	fall	during	the	performance	of	FVC	maneuvers	(35).	Pregnancy	and	nursing	mothers.	Methacholine	is	a	pregnancy	category	C	drug,	meaning	that	animal	reproductive	studies	have	not
been	performed	and	it	is	not	known	whether	it	is	associated	with	fetal	abnormalities.	It	is	not	known	whether	methacholine	is	excreted	in	breast	milk.There	is	no	recognized	certification	program	for	persons	who	perform	methacholine	challenge	testing.	The	pulmonary	laboratory	director	is	responsible	for	evaluating	and/or	verifying	the	training	and
qualification	of	the	person(s)	who	perform	Test.	At	least,	the	technician	must:	1.	Be	familiar	with	this	guideline	and	experienced	on	specific	test	procedures2.	Be	able	to	manage	the	equipment,	including	configuration,	proper	function	verification,	maintenance	and	cleaning3.	Be	proficient	in	spirometry4.	Get	to	know	the	contraindications	for	MCT5.	Be
familiar	with	safety	and	emergency	procedures6.	Know	when	to	stop	testing	more.7.	Be	proficient	in	the	administration	of	inhaled	bronchodilators	and	evaluation	of	the	response	to	them	Rationale.	These	requirements	are	standard	test	elements	designed	to	ensure	good	quality	results	and	patient	safety.	It	is	estimated	that	about	4	d	of	practical
training	and	at	least	20	supervised	tests	are	required	for	a	new	technician	to	become	proficient	in	methacholine	challenge	tests	(36).	The	inhaled	methacholine	causes	bronchoconstriction.	The	safety	of	patients	and	technicians	should	be	considered	in	the	design	of	the	testing	room	and	in	the	testing	procedures.	Precautions	for	patient	safety.	The
medical	director	of	the	laboratory,	another	doctor,	or	another	properly	trained	person	to	treat	acute	bronchospasm,	including	the	proper	use	of	reanimation	equipment,	should	be	close	enough	to	respond	quickly	to	an	emergency.	Patients	should	not	be	left	unsupervised	during	the	procedure	since	the	administration	of	methacholine	began.
Medications	for	treating	severe	bronchospasm	(30)	should	be	present	in	the	test	area.	They	include	epinephrine	and	atropine	for	subcutaneous	injection,	and	albuterol	and	ipratropium	in	middle	dose	inhalers	or	pre-mixed	inhalation	solutions.	Oxygen	must	be	available.	A	small	volume	nebulizer	should	be	readily	available	for	the	administration	of
bronchodilators.	A	stethoscope,	sphygmomanometer	and	pulse	oximeter	should	be	available.	Rational.	Thousands	of	Challenge	TestingThey	were	performed	by	laboratory	without	serious	side	effects	(3,	27-29,	37-40).	Transit	symptoms	aicnªÃicife	atla	ed	odalucitrap	ra	ed	rodapmil	mu	uo	/	e	ratnemelpus	lacol	o£Ãtsuaxe	ed	o£Ã§Ãalitnev	,oir³Ãtarobal
ed	omuf	ed	´Ãpac	mu	,aicnªÃtsiser	axiab	ed	o£Ã§Ãalaxe	ed	sortlif	ed	osu	o	meulcni	enilohcahtem	seµÃ§Ãisopxe	rizuder	arap	sianoicpo	sodot©Ãm	,sortuO	.)aroh	rop	ra	ed	satelpmoc	sacort	saud	sonem	olep	moc(	adauqeda	o£Ã§Ãalitnev	ret	eved	setset	ed	alas	A	.enilohcahtem	lossorea	oa	acinc©Ãt	o£Ã§Ãisopxe	a	raziminim	arap	sadamot	res	meved
sadidem	sA	.acinc©Ãt	a§Ãnaruges	arap	seµÃ§ÃuacerP	.)34(	adalitsed	aug¡Ã	ed	oifased	mu	moc	o£Ã§Ãaicossa	me	e	)8(	onegÃtna	ed	ocifÃcepse	oifased	mu	s³Ãpa	edadilataf	amu	ed	sotaler	evuoH	.rogiv	me	ratse	meved	ocsir	o	raziminim	arap	setnedurp	sadidem	e	etneserp	¡Ãtse	evarg	omsapseocnorb	od	laicnetop	o	,enilohcahtem	ad	oifased	ed	setset	soa
sadaicossa	setrom	reuqsiauq	ed	setneic	somajetse	o£Ãn	arobmE	.siautibah	sacinÃlc	etset	ed	sesod	moc	enilohcahtem		Ã	sadagnolorp	uo	sadaromed	satsopser	ed	otnemicehnoc	somet	o£ÃN	.)24(	aniporta	moc	otnematart-©Ãrp	s³Ãpa	enilohcahtem	ed	sesod	satla	marebecer	euq	amsa	moc	sotluda	soudÃvidni	sies	ed	ortauq	me	enilohcahtem		Ã
sadagnolorp	satsopser	uotaler	odutse	mU	.sarar	o£Ãs	enilohcahtem		Ã	sadagnolorp	uo	sadasarta	satsopseR	.)14(	robur	uo	otiep	on	otrepa	,essot	uovresbo	lanoicapuco	etneibma	mu	me	animatsih	ed	oifased	ed	setset	a	soditembus	sotiejus	007	sod	%02	ed	soneM	.)82(	etset	o	s³Ãpa	said	son	,otiep	on	rod	a	omoc	,sodataler	samotnis	000.1	ed	3	sanepa	e
,acinÃlc	ad	rias	oa	socit¡Ãmotnissa	marof	selE	.samotnis	mahnit	o£Ãn	so§Ãret	sioD	.a§Ãebac	ed	rod	marevit	%2	e	arutnot	maratneserpa	%6	,aicn¢Ãlibis	marevit	%01	,aienpsid	marevit	%12	,essot	marevit	%52	,TCM	o	s³Ãpa	samotnis	so	sodot	rataler	a	sodadivnoc	marof	ocirtnªÃcitlum	etset	mu	me	COPD	moc	setnapicitrap	000.1	odnauQ	.rerroco	euq
reuqlauq	ed	ortsiger	mu	rezaf	e	etneicap	od	samotnis	so	arap	atrela	ratse	eved	ocinc©Ãt	O	.samotnis	mahnet	o£Ãn	sotium	arobme	,RHB	moc	setneicap	me	snumoc	o£Ãs	otiep	on	otrepa	e	evel	aienpsid	,essot	,olibis	O	The	dosimeter	technique	will	reduce	the	technical	exposure	to	methacholine	because	there	is	only	a	0.6-s	performance	of	theevery
inhalation.	Technicians	may	also	want	to	stay	away	from	the	patient	when	metacoline	is	being	nebulized.	See	Figure	1	for	an	illustration	of	expiration	filter	settings	to	minimize	exposure	to	metacoline.	Asthma	technicians	are	at	higher	risk	of	bronchospasm	during	the	test	and	should	take	extra	precautions	to	minimize	their	exposure	to	aerosolized
metacoline.	Perform	meta-metacoline	challenge	tests	on	technicians	who	will	test	patients	can	be	a	useful	precaution.	Knowing	that	a	technician	reacts	to	metacoline	can	lead	a	supervisor	to	reassignment	technicians	or	take	additional	precautions	to	minimize	their	exposure	to	metacoline.	Justifiable.	In	a	survey	of	600	allergy	experts,	about	20%
reported	symptoms	among	employees	who	performed	meta-metacoline	challenge	tests	(3).	Two	cases	of	asthma	were	reported	in	nurses	who	frequently	administered	metacoline	challenge	tests	for	a	period	of	more	than	2	years	(44).	Technicians	with	known	active	asthma	should	not	perform	metacoline	challenges	unless	appropriate	methods	are	used
to	prevent	exposure	to	metacoline.	The	use	of	expiration	filters	and	good	ventilation	of	the	test	room	should	reduce	exposure.	1.	Preparation	when	scheduling.	When	the	tests	are	scheduled,	patients	must	receive	a	list	of	items/medicaments	to	be	avoided	before	the	test.	Table	2	(45-62)	lists	medicines	that	can	decrease	the	response	capacity	of	the
airways	and	the	period	for	which	each	should	be	retained	before	the	test.	The	goal	is	to	retain	the	medication	for	its	biological	duration	of	action	(for	90%	of	patients	taking	the	usual	dose).	Table	3	lists	the	factors	that	can	increase	the	response	capacity	of	the	airways.	No.	Inhaled	brocodilatators	by	action	action,	such	as	isoproterenol,	8	H45,	46	€	nat
€	deisoetharine,	metaproterenol,	albuterol,	orBronchodilators	such	as	Ipratrã³pio24	H20,	47	bronchodilators	inhaled	by	action,	such	as	Salmeterol,	48	H48,	49	Âdy	âference	¬	5	Âferences	Âferences	âferences	(perhaps	1	mom,	the	sprotopto),	the	sprout).	Âophylline12	h,	Â	€	Â	€	Â	€	Â	€	œH)	Â	€	Â	€	Âlong-Acacting	Theophyllines48	Ham	Â	Â	€	Standard
ãžâ²2-Agonist	Tablets12	Hm	¢	â	€	¢	â	€	Â	€	ãžâ	°²2-AGONIST	TABLETS24	HM	Â	€	æ'cromolyn	Sodium	Âference	Cetirizine	'3	dá	¢	âferences	modifiers24	hfods	âferences	Âdy	¢	Â	¢	±	¢	âference	‚¬	Âdy	Âdy	Âdy	âference	.	No.	Exposition	to	Environmental	Antins1	-	3	WK25Cupational	SensibisioneSmonths55,	infection	56respirattal3	-	6	WK57,	58	-
pollutants1	WK59CIGARETTE	SMokeCertert*	60	Charmic	Irritants	61	2.	Preparation	in	tests.	Patients	should	be	informed	that	some	minor	symptoms	such	as	cough	or	chest	tightness	may	be	informed,	but	most	patients	have	no	symptoms.	They	should	be	warned	by	occasional	severe	symptoms.	Care	must	be	taken	to	ensure	that	the	test	description
does	not	influence	the	result.	For	example,	avoid	stating	that	the	test	induces	an	asthma	attack.	â	€	°	Some	hospitals	require	informed	consent	to	the	test	(an	example	of	an	informed	consent	document	is	presented	in	ApãªDex	a)	.d.	A	questionnaire	is	a	test.	Test.	A.	Subjects	must	be	able	to	understand	the	procedure	and	perform	spiromal	maneuvers
confinable.	but	it	is	not	necessary.	Justification.	O	Evaluation	will	alert	the	technician	about	important	issues,	including	(1)	the	presence	of	contraindications	to	proceed	with	the	test;	(2)	conditions	or	exposures,	such	as	a	recent	viral	infection,	which	can	temporarily	increase	the	responsiveness	of	the	airways	(58,	62-64)	and	cause	a	false	positive
response;	(3)	The	presence	of	medications	that	can	change	the	response	capacity	of	the	airways.	Influenza	vaccination,	menstrual	cycle,	antihistamines	and	oral	contraceptives	do	not	significantly	affect	the	response	capacity	of	the	airways	(65-67).	Several	medications,	mainly	anticolinergic	inhalers	and	2-agonists,	can	temporarily	reduce	the
responsiveness	of	the	airways,	potentially	causing	a	false	negative	response	(20,	23-25,	46,	52).	Metacoline	(acetyl-quadyl-methylcholine	cloret),	available,	available	As	dry	crystalline	powder,	it	is	the	choice	agent	for	non-specific	bronchoprovocation	challenge	tests.	Metacoline	Approved	by	Food	and	Drug	Administration	(FDA)	is	available	in	bottles	of
100	mg	sealed	and	prepackaged.	The	industrial	sources	of	metacoline	appear	to	work	and	also	provocoline	(68).	The	advantages	of	FDA-approved	metacoline	are	that	it	is	approved	for	human	use	and	it	is	necessary	to	meet	good	quality,	purity	and	consistency	manufacturing	practices.	Metacoline	bromide	salt	can	be	replaced	by	chloride	salt,	although
it	is	currently	not	available	in	a	FDA-approved	form.	Metacholine	powder	is	very	hygroscopic.	Bulk	powder	should	be	stored	with	a	desiccant	in	a	freezer.	The	pre-packaged	sealed	bottles	do	not	require	desiccation	or	freezing.	The	normal	sterile	saline	solution	(sodium	chloride	at	0.9%)	with	or	without	phenol	at	0.4%	can	be	used	as	a	diluent.	The
Committee	prefers	the	use	of	normal	saline	solution	without	phenol.	The	saline	solution	containing	phenol	is	specifiedthe	dilution	of	the	protocholine.	There	is	no	evidence	that	adding	a	preservative	like	phenol	to	sterile	salin	diluent	is	necessary	(69),	nor	is	there	evidence	that	the	use	of	phenol	adversely	adverselyecnatsbus	a	,enilohclyteca
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yletaredom	ot	ylkaew	si	noitulos	enilas	enilas	enilas	lamron	ni	enilohcahtem	fo	hp	eht	.nitanimatnoca	lairetcab	rof	laitnetop	eht	gnicuder	si	lonehp	eht	It	occurs	naturally	in	the	body.	Methacholine	is	more	slowly	metabolized	by	shoesterase;	Its	effects	can	be	blocked	or	diminished	by	atropin	agents	or	similar	anticoagulants.	Conditions.	Methacholine
solutions	with	concentrations	greater	than	0.3	mg/ml	(pH
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