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: هلاقم 	 هصلاخ
Background:	Studies	have	 reported	 the	beneficial	effects	of	exercise,	ozone	 therapy,	and	stem	cell	 therapy	 for	 the
treatment	of	knee	osteoarthritis.	 	Objectives:	To	reduce	the	duration	of	the	treatment,	we	decided	to	 investigate	the
synergistic	effects	of	Endurance	Training	(ET),	ozone	therapy,	and	mesenchymal	stem	cell	(MSCs)	therapy	separately
or	in	combination	on	the	cannabinoid	receptors	۱	(CB-۱)	and	Gamma-Aminobutyric	Acid	(GABA)	gene	expression,	as
anti-nociceptive	pathways	in	the	cartilage	tissue	of	rats	with	osteoarthritis.		Methods:	In	this	experimental	study,	۴۰	rats
with	knee	osteoarthritis	were	divided	into	eight	groups	of	۵	rats	each:	۱.	Osteoarthritis;	۲.	MSCs;	۳.	Ozone	therapy;	۴.
ET;	 ۵.	 ozone	 therapy+MSCs,	 ۶.	 ET+ozone	 therapy;	 ۷.	 ET+MSCs,	 and	 ۸.	 ET+MSCs+ozone	 therapy.	 Knee
osteoarthritis	 was	 induced	 through	 the	 partial	 cutting	 of	 internal	 meniscus.	 The	 endurance	 training	 program	 was
initiated	with	a	۳۰-min	run	on	a	۰-degree	slope	treadmill	at	a	speed	of	۱۶	m/min	in	the	first	week	that	gradually	reached
to	۵۰	minutes	after	the	۸	weeks.	Rats	in	the	MSCs	groups	received	an	intra-articular	injection	of	۱×۱۰۶	cells/kg	into	the
right	 knee	 joints.	 Also,	 ozone	 therapy	 groups	were	 injected	 at	 a	 concentration	 of	 ۲۰	 μg/mL	 once	 a	week	 for	 three
weeks.	Rats	were	then	anesthetized	۴۸	h	after	their	 last	 treatment.	The	Independent	t	 test	and	۳-way	ANOVA	were
used	to	analyze	the	findings	(P≤۰.۰۵).		Results:	ET,	ozone	therapy,	and	MSCs	alone	increased	CB-۱	and	GABA	gene
expression	in	the	cartilage	tissue	of	rats	with	knee	osteoarthritis	(P≤۰.۰۵	for	all).	A	combination	of	ozone	therapy	and
ET	(P≤۰.۰۵)	and	combination	of	ozone	therapy	and	MSCs	(P≤۰.۰۵)	were	significant	in	increasing	CB-۱	and	GABA	gene
expression.	However,	 the	combination	of	ET	and	MSCs	(P≥۰.۰۵)	and	combination	of	ET,	MSCs,	and	ozone	 therapy
(P≤۰.۰۵)	significantly	increased	CB-۱	gene	expression.		Conclusion:	It	seems	that	ET,	ozone	therapy,	and	MSCs	alone
can	have	 favorable	effects	on	CB-۱	 and	GABA	variables.	Also,	 the	 combination	of	ET	and	ozone	 therapy	and	also
ozone	therapy	and	MSCs	have	favorable	effects	on	the	anti-nociceptive	pathway	in	the	animal	model	of	osteoarthritis.
But	further	studies	are	needed	on	the	combination	of	ET	and	MSCs	and	also	the	combination	of	ET,	ozone	therapy,

.and	MSCs
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