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s Abstract

6 Research since ancient times have claimed the therapeutic benefits of Aloe Vera in medical

7 field. The role of Aloe Vera in reducing inflammation is already established. The recent

s research has thrown light on the immunomodulatory properties of Aloe Vera gel. The

o immunomodulatory property of Aloe Vera is attributed to the various polysaccharides present
10 in the gel, primarily Acemannans. In this review the possible use and applications of Aloe

1 Vera in dentistry is elaborated.

12

13 Index terms— aloe vera, herbal, alternative medicine.

1w 1 Introduction

15 lternative medicine is described as ’Any of various systems of healing or treating disease (such as chiropractic,
16 homeopathy or faith healing) not included in the traditional medical curricula of the United States and Britain’
17 (Mandala, 2017). This term is loosely used for almost all the forms of medicine except Allopathy. Alternative
18 medicine practice exists in all the cultures worldwide and terms such as traditional medicine, indigenous medicine
19 or folk medicine etc. are used to describe such practices. Every country or region has its own traditional system
20 of health and medical care such as the Chinese created acupuncture, the French practice magnetic healing,
21 the Germans widely use Heilpraxis, the English use Herbalism, the Indians believe and practice Ayurveda with
22 Siddha, the Japanese are known for Shiatsu etc (Newcomer, 2017).

23 In India, Ayurveda is being practiced for more than 5000 years. Ayurvedic philosophy is such that illness
24 is a state of imbalance among the body’s systems that can be detected through such diagnostic procedures as
25 reading the pulse and observing the tongue. Nutrition counselling, massage, natural medications like various
26 herbs, meditation and many other modalities are used to address a broad spectrum of ailments (Newcomer, 2017;
27 Indian Board of Alternative Medicines, 2014). Presently, herbal medicines are gaining more attention due to
28 their lesser side effects. Recently the popular interest and use of Aloe Vera (AV) gel has increased dramatically.
29 It is one of the most widely used ingredients in healthcare and cosmetic products and is readily available all over
30 the country. This review throws light upon the various uses and applications of AV in dentistry.

2 2 1L

32 Aloe Vera (AV) AV is perennialsucculent xerophyte, several species of which have been identified namely Aloe
33 Vera, Aloe barbadensis, Aloe ferox, Aloe chinensis, Aloe indica, Aloe peyrii, etc. Amongst these Aloe barbadensis
34 Miller is accepted unanimously as the correct botanical source of aloe ??7IARC Monographs, 2015). This plant
35 is commercially cultivated in India, Haiti, Aruba, the United States of America, Bonaire, South Africa and
36 Venezuela (IARC Monographs, 2015). In India, it is seen plenty in the coastal areas of Maharashtra, Gujarat
37 and South India (Reddy et al., 2012).

38 Historical Perspective: In Mesopotamia, clay tablets dated 1750 B.C. showed that AV was being used in a
39 pharmaceutical manner. In 74 A. D., a Greek physician, Discordes wrote a book titled, 'De Materia Medica’
40 in which he stated that AV can treat wounds, heal infections of the skin, cure chapping, decrease hair loss and
41 eliminate haemorrhoids (Shelton R M 1991). Now a days it is used very much in cosmetic industry whereas the
42 original commercial use of the AV plant was in the production of a latex substance called Aloin which is a yellow
43 sap used for many years as a laxative ingredient (IARC Monographs, 2015). The Ayurvedic Pharmacopoeia
44 ofIndia recommends the use of driedjuice of leaves in dysmenorrhoea and diseases of the liver (Rajeswari R et
a5 al., 2012).
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10 G) ANTIMICROBIAL ACTIVITY

AV extracts shows antimicrobial activity and hence it is used the treatment of pimples, acne and mouth ulcers.
It has also been used to control bleeding, itching of piles and relief from arthritic pain. Historically the Chinese
used the aloe vera juice as a mild laxative wash for piles, abscesses and scabies. In the Philippines, it was used
to treat dysentery and pain in the kidneys. It was also used as aperients, anthelmintic, carminative, deobstruent,
stomachic and diuretic ??Kumbhar PS et al., 2015). Juice is also used in skin care medicine, amenorrhea,
dyspepsia, burns, colic, hepatopathy, splenopathy, constipation, span menorrhea, abdominal tumors, carbuncles,
sciatica, lumbago and flatulence (Kumbhar P S et al., 2015).

3 b) Middle Layer of the Leaf

The middle layer of the leaf also contains bitter yellow latex containing anthraquinones and glycosides. The
parenchymatous tissue or pulp contains proteins, lipids, amino acids, vitamins, enzymes, inorganic compounds,
small organic compounds and different polysaccharides (Sahu PK et al., 2013).

4 c) Inner Layer of the Leaf

The innermost layer of leaf gel contains water upto 99%, with glucomannans, amino acids, lipids, sterols and
vitamins. The other potentially active ingredients include enzymes, minerals, sugars, lignin, saponins, salicylic
acids, and amino acids. It has numerous monosaccharide’s and polysaccharides; vitamins B1, B2, B6, and C and
several inorganic ingredients, enzymes (acid and alkaline phosphatase, amylase, lactate dehydrogenase, lipase)
and organic compounds (aloin, barbaloin, and emodin). The main functional component of AV is a long chain
of acetylated mannose (Sahu PK et al., 2013).

5 IV. Chemical Composition of Aloe Vera

The AV plant contains 98 -98.5 % water, with an average pH of 4.5, refractive index of 1.3340 -1.3355 and specific
gravity of 1.0030 -1.0070. The remaining solid material contains over 75 different components ??Kumbhar PS et
al., 2015). (Table 1)

6 Medicinal Properties and Therapeutic Potential of Aloe Vera
a) Burns and Wounds

AV gel has been tested for its efficacy on inflammation many times. The earliest experiments were carried out
in 1930 which involved use of AV gel on skin burns. It was believed that the aloe or its components are useful
for wound healing and in burns ??Kumbhar PS et al., 2015).

7 b) Tissue Oedema

In an experiment, a swelling was produced by fluid accumulation in a tissue (Oedema) initiated by irritating
compounds and it was used as an inflammatory model in the mouse ear or rat hind paw as subjects. Croton
oil, a irritant, was applied to the right ear with the left remaining as control. Inflammation was measured by
weighing a tissue punch sample and it was shown to decrease after topical application of aloe gel. A subsequent
trial demonstrated an even greater decrease when the gel was combined with a corticosteroid (Kumbhar P S et
al., 2015).

8 c¢) Digestion
The Anthroquinones present in the outer leaf acts as a laxative and stimulates the bowels to move and helps
with elimination if a person is constipated 77

9 f) Anti-Diabetic Activity

Historically, dried aloe exudates have been used in Arabia in diabetes treatment. In an experimental study, in
normal mice, both Glibenclamide (10 mg/kg twice daily) and aloe (500 mg/kg twice daily) induced hypoglycaemia
after 5 days. In the diabetic mice, fasting plasma glucose was significantly reduced by Glibenclamide and AV
after 3 days (Ghannam N et al., 1986). Thus it can be conclude that AV contains a hypoglycaemic agent which
lowers the blood glucose, the mechanism of which is yet known.

10 g) Antimicrobial Activity

The comparative antimicrobial activities of the gel and leaf of AV were tested against Staphylococcus Aureus,
Pseudomonas Aeruginosa, Trichophyton Mentagraphytes, Trichophyton Schoeleinii, Microsporium Canis and
Candida Albicans. Ethanol was used for the extraction of the leaf after obtaining the gel from it. Antimicrobial
effect was measured by the appearance of zones of inhibition. It was found that Anthraquinone inactivates various
viruses such as herpes simplex, varicella zoster and influenza ??Kumbhar PS et al., 2015).

In an in vitro experiment, theantimicrobial activity of an AV tooth gel (forever bright tooth gel) and
commercially popular tooth pastes (Colgate Palmolive) was evaluated. It was concluded that AV tooth gel
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was effective than the commercially popular toothpastes in controlling all the oral organisms like Streptococcus
Mutans, Candida Albicans, Lactobacillus Acidophilus, Streptococcus Mitis, Enterococcus Faecalis, Prevotella
Intermedia, and Peptostreptococcus Anaerobius (George D et al., 2009).

11 h) Immunomodulatory Property

The immunomodulatory activity of Processed Aloe Vera gel (PAG) was evaluated in vivo in mice. Oral
administration of PAG significantly reduced the growth of C. Albicans in the spleen and kidney following
intravenous injection of C. Albicans in normal mice. PAG Glycine (7-8ppm), Alanine (1-1.3ppm), Valine (6.5-
7ppm), Methione (1.5-2ppm), Isoleucine (3.5-4ppm), Leucine ?78.5-9ppm)

12 i) Periodontitis

Bhat G et al. (2011) evaluated the clinical effects of subgingival application of AV gel in periodontal pockets of
adult periodontitis patients after mechanical debridement. In this study, 15 subjects were evaluated for clinical
parameters such as plaque index, gingival index, probing pocket depth at baseline, followed by scaling and
root planning. Test site comprised of scaling procedures followed by intrapocket placement of AV gel which
was compared with the control site in which only scaling and root planning was done and clinical parameters
were compared between the two site sat Imonth and 3 months from baseline. Results of this study exhibited
encouraging findings in clinical parameters of the role of AV gel as a drug for local delivery and it was concluded
that subgingival administration of AV gel results in improvement of periodontal condition and hence AV gel can
be used as a local drugdelivery system in periodontal pockets.

13 j) Alveolar Osteitis (Dry Socket)

Acemannan hydro gel is used in the treatment of dry socket. ?7oor

14 k) Oral Submucous Fibrosis

Sudarshan R et al. ( ??7012) carried out a preliminary study to compare the efficacy of AV with antioxidants in
the treatment of oral submucous fibrosis (OSMF). In this study, 20 subjects with OSMF were included. Patients
are divided into two groups, Group A received 5 mg of AV gel 3 times daily for 3 months and Group B received
antioxidant capsules twice daily for 3 months. At the end of the study the authors concluded that AV group
showed a better treatment response in reducing the burning sensation and enhanced mouth opening as compared
to the antioxidants group. Hence it can be applied topically and effective in the treatment of OSMF.

15 1) Oral Lichen Planus (OLP)

Hayes S M (1999) was first to report the medical of use of AV for treating lichen planus. The patient was asked
to drink 2 oz. of stabilized AV juice daily in addition to application of AV lip balm for lesions on the lip and 75%
cutaneous AV cream. After one month there was complete healing of the oral lesions and the cutaneous lesions
decreased gradually over a period of 4-5 months without any recurrence.

In a study done by Reynolds T and Dweck A C (1999), on various components of AV leaf gel they reported
that polysaccharides of the inner gel of AV have a varied immunomodulatory activity. The polysaccharides from
the AV gel contains multiple factors and components in the form of interleukin monotypes which directly acts
on the immune system to reduce symptomatic inflammatory features which can prove effective in treatment of
OLP.

A randomized controlled study was performed to compare the efficacy of AV and placebo in the topical
management of OLP. The AV gel which they formulated consisted of 70% AV mucilage, sorbitol, potassium
sorbate, sodium metabisulphite and hydroxyethylcellulose and the placebo gel contained the same ingredients
except AV mucilage. The AV gel used in their studyproved to be statistically significantly more effective than
placebo in inducing clinical and symptomatological improvement of OLP ??Choonhakarn C et al., 2007) Salazar
Sanchez N et al. ( 77010) conducted a study on 64 patients to check the efficacy of topical AV in patients with
OLP. In this study, patients were asked to apply 0.4 ml AV gel [70% with water, sorbitol, E-202 (potassium
sorbate) and E-223 (sodium metabisulfite)] and 0.4 ml of placebo gel [water, sorbitol, E-202 (potassium sorbate)
E-223 (sodium metabisulfite)] in the mouth three times a day, keeping it into the oral cavity for one minute for
12 weeks. The patients treated with AV showed a greater reduction in pain than the placebo group. After 12
weeks, 19patients in the AV group showed complete remission, whereas 9 patients presented partial remission and
3 patients failed to respond to the treatment. In ananother recent randomized controlled trial on 40 patients to
test the efficacy of AV versus Triamcinolone Acetonide ointment in the treatment of OLP. The authors concluded
that AV gel was safe and effective in reducing both clinical signs and burning sensations of the lesion when
compared to triamcinolone acetonide ??Reddy L et al., 2016).

16 m) Recurrent Aphthous Stomatitis

Bhalang K et al., 2013conducted a study to evaluate the effectiveness of Acemannan (polysaccharide) found in
AV, in the treatment of oral aphthous ulcers. 180 subjects with recurrent aphthous ulceration randomly received
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25 CONCLUSION

one of three treatments; 0.1% Triamcinolone Acetonide, 0.5% Acemannan in Carbopol 934 and just pure Carbopol
934 (control). The authors observed that the effectiveness of Acemannan in reducing ulcer size and pain was
superior to that of control but inferior to that of 0.1% triamcinolone acetonide.

17 n) Denture Cleanser and Adhesive

Acemannan was formulated into a denture adhesive and evaluated for adhesive strength in both wet and dry
conditions; the adhesive also was used to evaluate cytotoxicity to human gingival fibroblasts. An optimal
formula with a high and relatively stable adhesive bond strength and minimum cytotoxicity was observed
??Mangaiyarkarasi SP et al., 2015).

18 VI.
19 Routes of Administration

It is currently available in the market as an external applicator like gel, oil, face powder, face wash and toothpaste
??Kumbhar PS et al., 2015;Naroor N et al., 2014).

20 VII. Absorption, Distribution, Metabolism and Excretion of
Aloe Vera

There are reports of studies to determine the absorption, distribution, metabolism or excretion of topically
applied AV gel or whole leaf extract in experimental animals or humans ??IARC Monographs, 2015). AV gel
contains non-starch polysaccharides of high molecular weight (Mostly Acemannan) that are composed of sugar
moieties linked by ?-1, 4-glycosyl bonds. In certain ex vivo experiments, it was observed that Acemannan labelled
with Fluoresceinyl Isothiocyanate (FITC) in a suspension of fresh human faeces produced metabolites for 5 days
which means that Acemannan is catabolized by human intestinal bacteria(IARC Monographs, 2015; Yagi A et
al., 1999).

AV latex contains the Anthrone C-Glycosides Aloin A (Barbaloin) and Aloin B (Isobarbaloin) that are linked
by ?-Glycosyl bonds to D-Glucopyranose. Orally ingested Anthrone C-Glycosides (i.e. aloin A and aloin B) pass
unchanged through the upper gastrointestinal tract and only in the lower gastrointestinal tract these molecules are
cleaved to Aloe-Emodin-9-Anthrone by human Eubacterium sp. BAR, these results were obtained in germ-free
rats (IARC Monographs, 2015; Akao T et al., 1996).

21 VIIL
22 Adverse Effects of Aloe Vera a) Topical Use

It may cause redness, burning, stinging sensation and rarely generalized dermatitis in sensitive individuals.
Allergic reactions are mostly due to Anthraquinones (Aloin and Barbaloin). It is best to apply it to a small area
first to test for possible allergic reaction (Rajeswari R et al., 2012).

23 b) Systemic Use

Diarrhea, red urine, abdominal cramps, hepatitis and dependency can lead to worsening of constipation. Laxative
effect may sometimes cause electrolyte imbalances (Kavyashree G and Rosamma G, 2015). Verma A et al. in
2011conducted a study with an aim to evaluate the extent of cytogenetic toxicity of the crude leaf extract of AV
using the onion root tip and murine bone marrow cells. The authors stated that when onion root tip cells were
exposed to the AV extract, a highly significant increase in mitotic index (MI) was observed resulting from an
increase in the number of cells in prophase. However there was no increase in chromosomal abnormalities.

The mice treated with AV extract also exhibited a marked increase in the number of dividing cells (metaphases)
and thus the MI of bone marrow cells increased significantly. No significant increase was observed in structural
abnormalities (break and breakrelated abnormalities) in chromosomes but the cells with variations in chromosome
number were found to increase significantly.

24 IX.

Contraindications of Aloe Vera X.

25 Conclusion

The use of Aloe Vera looks very promising and must be explored further with long term studies to gain better
insights. Advanced studies can be carried out to isolate individual compounds present in Aloe Vera using
advanced techniques like High Pressure Liquid Chromatography. The emphasis is to find out the beneficial
active constituents in Aloe Vera and their pharmacological actions in order to use them accurately in medical
formulations.
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SOURCE OF FUNDING OR FINANCIAL INTEREST

1. The principal ingredi- Water 98.5%

ent

2. Other ingredients Aloin, Barbaloin, Etheral oil, Cinnamic acid, Isobar-
baloin, Emodin,
Emoding lucosides of d -Arabinose, Ester of cinnamic
acid,
Resitannol

3. Inorganic ingredient

[Note: Calcium (30mg/dl), Potassium (13.4meq/l), Chlorine (Smeq/l), Sodium (8.7meq/l), Manganese, Zinc
(81mg/dl), Copper, Iron (15mg/dl), Magnesium (8.9mg/dl) 4. Amino acids Lysine (5-6ppm), Histidine (2.8-
3.8ppm), Arginine (4.5-5.5ppm), Hydrozyproline, Aspartic Acid (13-15ppm), Threonine(5-6ppm), Serine (6-
Tppm), Glutamic acid (13.5-15.5ppm), Proline (8-9ppm),B C AV.]

Figure 2: Table 1 :

immune response during activation of macrophages.
Aloe-emodin induces apoptosis in T -24 human bladder
cancer cells (Joeng H'Y et al., 1994; Kumbhar P S et al.,
2015; Merriam E A et al., 1996).

d) Rheumatoid Arthritis

AV helps to strengthen joint flexibility and helps

in the regeneration of body cells. It strengthens joint
muscles which is beneficial to reduce pain and
inflammation in weakened or aged joints (Kumbhar P S
et al., 2015).

e) Anti-Cancer Activity

Acemannan is a molecule in AV gel. It was seen

that growth of a murine sarcoma implanted in mice,
showed regression after Acemannan treatment,

probably due to an immune attack. Injection of mice with
Acemannan inhibited the growth of murine sarcoma

cells implanted subsequently and decreased mortality

by about 40%. Aloe polysaccharides show evidence of
anticancer effects by modifying and accentuating the

Figure 3:

Figure 4:



.1 Conflict of interest: None

x« .1 Conflict of interest: None
205 [Mandala ()] , Mandala . https://www.merriam-webster.com/dictionary/mandala 2017. Springfield,

206 Massachusetts (United States: Merriam-Webster, Inc.

207 [Akao et al. ()] ‘A purgative action of barbaloin is induced by Eubacterium sp. strain BAR, a human intestinal
208 anaerobe, capable of transforming barbaloin to aloe-emodin anthrone’. T Akao , Q-M Che , K Kobashi , M
209 Hattori , T Namba . 10.1248 /bpb.19.136. 8820926. Biol Pharm Bull 1996. 19 (1) p. .

210 [Bhalang et al. ()] ‘Acemannan, a Polysaccharide Extracted from Aloe vera, Is Effective in the Treatment of Oral
211 Aphthous Ulceration’. K Bhalang , P Thunyakitpisal , N Rungsirisatean . DOI: 10.1089/ acm.2012.0164. The
212 Journal of Alternative and Complementary Medicine 2013. p. .

213 [Sudarshan et al. ()] ‘Aloe vera in the treatment for oral submucous fibrosis -A preliminary study’. R Sudarshan
214 , R G Annigeri , Sree Vijayabala , G . J Oral Pathol Med 2012. 41 p. .

215 [Reynolds and Dweck ()] ‘Aloe Vera leaf gel: a review update’. T Reynolds , A Dweck . Journal of Ethopharma-
216 cology 1999. 68 p. .

217 [Kumbhar et al. ()] ‘Aloe Vera Phytochemical Constituents and Medicinal Properties’ P S Kumbhar , A B Patil
218 , P S Khopade , A R Patil , J Dsouza . Review. WJPR 2015. 4 (5) p. .

219 [Shelton ()] ‘Aloe Vera, Its Chemical and Therapeutic Properties’ R Shelton . Int J Dermatol 1991. 30 (10) p. .

220 [Naroor et al. ()] ‘Aloe Vera: A Boon to Dentistry’. N Naroor , P Shenai , L Chatra , K M Veena , P K Rao , R
221 Prabhu . WJPPS 2014. 3 (8) p. .

222 [Kavyashree and Rosamma ()] ‘Aloe Vera: Its Uses in the Field of Medicine and Dentistry’. G Kavyashree , G
223 Rosamma . Journal of Dental and Medical Sciences 2015. 14 (10) p. .

224 [Bhat et al. ()] ‘Aloe vera: Nature’s soothing healer to periodontal disease’. G Bhat , P Kudva , V Dodwad . J
225 Indian Soc Periodontol 2011. 15 p. .

226 [Rajeswari et al. ()] ‘Aloe Vera: The Medicinal Plant. Its Medicinal and Traditional Uses in India’. R Rajeswari
227 , M Umadevi , S C Rahale , R Pushpa , S Selvavenkadesh , Spk Kumar . Journal of Pharmacognosy and
228 Phytochemistry 2012. 1 (4) p. .

29 [Joeng et al. ()] ‘Anticancer effects of aloe on sarcoma 180 in ICR mouse and on human cancer cell lines’. H'Y
230 Joeng , J H Kim , S J Hwang , D K Rhee . Coll Pharmacol 1994. 38 p. .

231 [Mangaiyarkarasi et al. ()] ‘Benefits of Aloe vera in dentistry’. S P Mangaiyarkarasi , T Manigandan , M Elumalai
232 , P K Cholan , R Kaur . J Pharm Bioall Sci 2015. 7 (1) p. .

233 [Nair et al. ()] ‘Clinical Effectiveness of Aloe Vera in the Management of Oral mucosal Diseases: A systematic
234 Review”. G R Nair , G S Naidu , S Jain , R Nagi , R S Makkad , A Jha . JCDR 2016. 10 (8) p. .

235 [George and Bhat ()] ‘Comparative evaluation of the antimicrobial efficacy of Aloe vera tooth gel and two popular
236 commercial toothpastes: An in vitro study’. D George , S S Bhat , AntonyB . Gen Dent 2009. 57 p. .

237 [Verma et al. ()] ‘Cytogenic toxicity of Aloe Vera (a medicinal plant). A Verma , A K Gupta , A Kumar , P
238 Khan . Drug and Chemical Tozicology 2011. p. .

239 [Salazar-Sanchez et al. ()] ‘Efficacy of topical Aloe Vera in patients with oral lichen planus: a randomized double

240 -blind study’ N Salazar-Sanchez , P Lopez -Jornet , F Camacho -Alonso , M Sanchez-Siles . J Oral Pathol
241 Med 2010. 39 p. .

242 [Merriam et al. ()] ‘Enhancement of Immune Function in Rodents Using a Complex Plant Carbohydrate Which
243 Stimulates Macrophage Secretion of Immunoreactive Cytokines’. E A Merriam , B D Campbell , L. P Flood
244 , Cjr Welsh , H R Mcdaniel , D L Busbee . Advances in Anti-Aging Medicine 1996. 1 p. .

25 [Pol et al. ()] ‘Evaluation of therapeutic effect of Aloe Vera juice and gel in the management of symptomatic
246 oral lichen planus’ J S Pol , B A Patil , A Sodhi , J Tadiparthi . Int J Med and Dent Sci 2016. 5 (2) p. .

247 [Im et al. ()] ‘In vivo evidence of the immunomodulatory activity of orally administered Aloe vera gel’. S A Im
248 ,YRLee,Y HLee, MK Lee, Y IPark, S Lee . Arch Pharm Res 2010. 33 p. .

249 [Yagi et al. ()] ‘In vivo metabolism of aloemannan’. A Yagi , J Nakamori , T Yamada , H Iwase , T Tanaka , Y
250 Kaneo . 10418327. Planta Med 1999. 65 (5) p. .

251 [Kolkata, India: Indian Board of Alternative Medicines, Registered by the Govt. of West Bengal under Act XXVI based on the C

252 Kolkata, India: Indian Board of Alternative Medicines, Registered by the Govt. of West Bengal under Act
253 XXVI based on the Central Govet, http://altmedworld.net/alternative.htm 2014. (Act of 1860;
254 Altmedworld ¢2014)

255 [Hayes ()] ‘Lichen planus-report of successful treatment with aloe vera’ S Hayes . Gen Dent 1999. 47 p. .

256 [Newcomer ()] Laura Newcomer . http://greatist.com/health/alternative-medicine-therapies-explained
257 Alternative Medicines Exzplained, (New York) 2017. (Greatist; ¢2017)


https://www.merriam-webster.com/dictionary/mandala
http://dx.doi.org/10.1248/bpb.19.136
http://altmedworld.net/alternative.htm
http://greatist.com/health/alternative-medicine-therapies-explained

258
259
260

261
262

263
264

265
266
267

268
269

271
272

26 SOURCE OF FUNDING OR FINANCIAL INTEREST

[Reddy et al. ()] ‘Randomized trial of aloe vera vs triamcinolone acetonide ointment in the treatment of oral
lichen planus’. L Reddy , S Reddy , R Tatapudi , R T Singh , S A Lingam , V L Nimma . Quintessence Int
2012. 43 p. .

[Poor et al. ()] ‘Reduction in incidence of alveolar osteitis in patients treated with Sali Cept patches, containing
Acemannan hydrogel. M R Poor , J E Hall , A Poor . J Oral Mazillofac Surg 2002. 60 (4) p. .

[Vera ()] Some Drugs and Herbal Products. IARC Monographs on the FEwvaluation of Carcinogenic Risks to
Humans, Aloe Vera . 2015. aloe +vera. 108. (Internet)

[Ghannam et al. ()] ‘The antidiabetic activity of aloes: preliminary clinical and experimental observations’ N
Ghannam , M Kingston , Al-Meshaal I A Tariq , M Parman , N S Woodhouse , N . Horm Res 1986. 24 (4)
p. -

[Choonhakarn et al. ()] ‘The efficacy of aloe vera gel in the treatment of oral lichen planus: a randomized
controlled trial’. C Choonhakarn , P Busaracome , B Sripanidkulchai , P Sarakarn . Br J Dermatol 2008. 158
p. .

[Sahu et al. ()] ‘Therapeutic and Medicinal Uses of Aloe Vera: A Review’. P K Sahu , D D Giri , R Singh , P
Pandey , S Gupta , A K Shrivastava . Pharmacology € Pharmacy 2013. 4 p. .



