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A novel formulation of Folic acid gel in the treatment of Desquamative Gingivitis
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Periodontal	disease	is	preceded	by	an	inflammation	
in the gingiva surrounding the teeth called 
gingivitis1.	Desquamative	gingivitis	 (DG)	 is	 a	non-
plaque	induced	lesion	of	the	gingiva	and	associated	
oral mucosa. It clinically presents as erythema, 
erosion and ulceration of the gingiva and oral 
mucosa. It is diagnosed by histopathological and 
immunofluorescencestudies.	 Though,	 most	 of	 the	
DG lesions are manifestations of oral lichen planus, 
pemphigoid, oralcandidiasis, local reaction to 
various oral hygiene product and dental materials, 
postmenopausal senile mucosal atrophy etc2. Topical 
steroids	 are	 thefirst	 line	 of	 drugs	 in	 the	 treatment	
of	 DG,	 however	 itis	 sometimes	 unresponsive	 or	
refractory	 making	 this	 condition	 annoying	 for	
both the patients and clinicians. Moreover, topical 
steroid	 use	 is	 alsoassociated	 with	 oral	 candidiasis,	
stomatopyrosis,hypogeusia,	 oral	 hairy	 leukoplakia	
andoral mucosalhypersensitivity3.
Folic	acid	(FA)	is	a	water	soluble	vitamin	which	is	
not	synthesized	in	the	human	body	and	works	with	
vitamin B12 as a co-factor in various biological 
processes.  FA is essential for protein synthesis and 
play important role in blood formation, mucosal 
health and prevention of neural tube defects. The 
normal	serum	folate	levels	range	from	6	to	20	ng/ml.	
The	recommended	daily	dietary	intake	of	FA	is	400	
microgram4,5,6. 
In oral cavity, FAis important in maturation and 
development	 of	 oral	 epithelial	 cells.	 It’s	 deficiency	

results in abnormalities in rapidly proliferating 
epithelial	 cells	 like	 buccal	 and	 gingival	 cells7,8,9.
Dreizen	et	al	(1970)	observed	in	their	experimental	
study	on	marmosets	that	FAdeficiency	caused	various	
deficiency	related	changes	within	periodontium	such	
as increased nuclear staining in basal cells and also 
degeneration	 and	 widening	 of	 intercellular	 spaces	
in spinous layer, interference in oral epithelium 
maturation,	 decreased	 keratinization	 and	 increased	
susceptibility to infection and oral ulceration10.
Vogel	 et	 al.,	 (1976)	 in	 their	 double-blind	 study	
evaluated	 the	 effect	 of	 FAsupplementation	 (2mg	
tablet	 twice	 daily	 via	 oral	 route)	 on	 gingivitis	 in	
humans. They reported that FA supplementation 
increased the resistance of gingiva to local irritants 
and	also	 reduced	gingival	 inflammation	which	was	
reflected	as	decreased	gingival	exudates	flow11.Vogel 
et	 al.,	 (1978)	 further	 studied	 the	efficacy	of	 topical	
FA on gingival health in randomized controlled study 
using 1mg/ml of FA solution as test group and placebo 
solution	as	control.	The	subjects	were	 instructed	 to	
rinse	 with	 5ml	 measure	 for	 1	 minute	 and	 spit-out	
and	then	rinse	with	water	for	60	days.	Subjects	were	
evaluated	 for	 gingival	 health,	 plaque	 and	 bleeding	
indices	after	60	days.	There	was	significant	difference	
in	 groups	 with	 respect	 to	 gingival	 and	 bleeding	
indices.	 It	 was	 concluded	 thatFA	 supplementation	
increases	host	resistance	to	gingival	inflammation	and	
ulceration12.Similarly,Pack	 (1984)	 in	 a	 randomized	
double	 study	 compared	 topical	 FA	 (5	 ml	 of	 1mg/
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ml	Folate	mouth	rinse	BD)	and	placebo	mouth	rinse	
with	 respect	 to	 colour	 change	 sites,	 bleeding	 sites	
and	plaque	scores.	After	4	weeks	folate	mouthwash	
demonstrated	 significant	 reduction	 in	 gingival	
colour changes and bleeding sites as compared to 
placebo.	Thus,	showingthe	beneficial	effect	of	local	
FA on gingival health13.Interestingly, FA augments 
apoptosis	 of	 epithelial	 cells	 with	 damaged	 DNA	
by	up	regulating	the	p53	gene	and	down	regulating	
Bcl-2 gene expression. This FA induced epithelial 
apoptotic mechanisms is critical for host defense and 
suppression of mutagenesis14. 

Since,	FA	in	local	formulations	has	shown	to	augment	
angiogenesis, collagen deposition, re-epithelization 

and	wound	healing	in	skin	in	vivo	models.	Moreover,	
topical	FA	 is	 associated	with	 better	 dermal	 healing	
outcomes	 like	 enhanced	 skin	 firmness,collagen,	
procollagen levels and because of FA stability, non-
toxicity, it has promising role in tissue engineering, 
wound	healing	and	regenerative	medicine15,16. In the 
light	of	above	studies,	we	propose	an	innovative	use	
of local FA gel in the treatment of oral ulcer and DG 
lesions	and	formulated	a	gel	(100	ml	of	0.1%)	with	
following	constituents:	Carbopal	934	CDH	(0.5	gm),	
Polyethylene	glycol	200	(15	ml),	Glycerine	(5	ml),	
Methyl	Paraben	(0.18	gm),Propylparaben	(0.02	gm),	
Aspartame	 (0.4gm),	 FA	 (0.1	 gm)	 and	Distill	water	
(78.8	ml).This	novel	gel	is	tested	in	animal	model	for	
oral ulcer and found very promising results.
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