
Ames	test
The	Ames	test	is	used	to	determine	the	mutagenic	activity	of	substances	and	helps	to	reveal	the	type	of
mutations	that	a	certain	substance	causes.

Principle
The	Ames	test	uses	special	auxotrophic	strains	of	the	bacterium	Salmonella	typhimurium.	These	strains	carry
different	mutations	of	the	histidine	synthesis	gene	(both	point	mutations	and	frameshift	mutations).	They	can
therefore	only	grow	on	a	culture	medium	that	contains	the	addition	of	this	amino	acid	(hence	the	name	auxotrophic
strains).	In	addition,	the	test	bacterial	strains	also	contain	other	disorders,	e.g.	disorders	in	the	metabolism	of
lipopolysaccarides,	which	facilitate	the	passage	of	the	tested	substances	through	the	bacterial	wall,	or	mutations	in
genes	for	repair	mechanisms.

The	substance	to	be	tested	for	mutagenicity	is	added	to	the	culture	medium	with	a	small	amount	of	histidine.	The
bacterial	strains	used	can	only	grow	on	this	medium	for	a	short	time	until	they	use	up	histidine.	However,	if	a
reverse	mutation	occurs	in	a	bacterium	and	histidine	synthesis	is	restored	in	it,	colonies	are	formed	after
cultivation.	At	the	same	time	as	the	test	substance,	an	enzyme	extract	from	rat	liver	can	be	added,	which	converts
some	test	substances,	which	would	not	be	mutagenic	by	themselves,	into	mutagenic	metabolites.

The	Ames	test	is	one	of	the	most	widely	used	mutagenicity	tests.	It	is	also	used	to	estimate	the	carcinogenicity	of
chemical	substances	for	mammals,	although	the	correlation	between	mutagenicity	and	carcinogenicity	is	not
complete.
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