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Application of Aloe Vera on Wound Healing

Janpen Tangjitjareonkun’, Roongtawan Supabphol®
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In traditional medicine, Aloe vera has been predominantly used for curative purposes in wound
healing. Numerous scientific researches had recently confirmed the efficiency of Aloe vera for healing
many kinds of wounds, such as burn wound, wound in diabetic mellitus, oral ulcer, gastric ulcer, surgical
wound, and radiation-induced wounds, etc. This review examines several scientific papers describing
pharmacological effects, molecular mechanisms, and pharmaceutical preparations of Aloe vera in
wound healing to serve as a scientific evidence for the potential of Aloe vera in wound healing. In the
future, it might be possible to safely use this plant with same standard as those used in conventional

medicine.
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(untreated wound) wasldtundodnuna®

N1SAULUATISY

qrsn1sdudeuuniiSeuasitosvesiuma
wszdfsinalunshefliunaumafndeauaiusuuss
gonluidonq” Banu wazamz 51891 (A.A. 2012)
¥4 Tudunsfifunanisfinidefion $1uau 30 98
AAnNLUATIZeYTia multi-drug resistant Juinuma
szl auLuafieanas nadidunife uinuna
vauUae 28 lu 30 118 ldfimsasgyivlnvasuuaiiise
WAz uINwUANSevewUiedn 2 518 widaxddleg
wildiiuguaudel® aruamnsalunisiude
wuafiiFeeradudiuniavesnistisannauain
UIAUHALA

nszUIUNSEs1waanden sl (angiogenesis)
asdrfyiiataldanniuiiumaasedae p
sitosterol uanspuauAisansasivaendontndle
gaunn viliwadyimasnidesindeudiofiiitoains

Junaeadenlndq wdudidnszuiunis neovas-
cularization 8g1a%naU ﬁﬂgﬁaugagﬁulﬁiﬂ B-sitosterol
Jardy plant-derived angiogenic factor Tk
AUszleiiaonIs9IsanIuLNAEaSY (chronic

wound)®¢!

iunsuansedlysiu (protein expression)
ddgiiieadestunisadrasadenlndde von
Willebrand factors, VEGF, VEGF receptor Flk-1 oy
matrix laminin vesmasaidon dnidunduiiteiulai
B-sitosterol aunsageuLInaandoniidnuIanie
W@enmela®
ansdrfydnnguuisluitunisaseidie
slycoprotein Tudl a.@. 2001 Choi WazAmy @
glycoprotein fi%0 GIGIM1DI2 93 umaszdun
naaeunuAmamsalunisiadeudefiveisad
keratinocyte ¥lHunaunaUszauiulaiEiu Tnod
proliferation marker Mawﬂjﬁmﬁuﬁuﬁa epidermal
growth factor receptor, fibronectin receptor,
fibronectin, keratin 5/14 wag keratin 1/10 33A1A31
@15 glycoprotein FiAtaNaTIENSANULHARE
nsnsedunaeiyiulaagnsindeuiieivossad

keratinocyte®

N32UIUNITATYLAUTAVD ILYASRNINT S
(re-epithelialization)

NTTUIUNITLIS YD TaaRInT lusEAY
Tananuin Iumaeszdiiinszduves interleukin
6 (IL 6), endothelial nitric oxide, FGF ay TGF-QL
Aannsasaaendeslnduasnsadraiede fibrous
(fibroplasia) Fegaen1sndineaanaunazasi
extracellular matrix %umaumdwﬁ&uﬁuﬁawﬁq
YDINTLUIUNISALULNAT AL BeAUsENOUEUT
LEAIRIAINNIINLIVBINTEUIUAITAUTULKNAAD
sebaceous gland, 51094 (hair follicle) whay
keratinocyte marker #1349 A8 cytokeratin,
involucrin wag filaggrin fgil,ﬁlmgﬁu ﬁf’uﬁmﬁm?}aﬁ
AstouwsNeg AN sfinendtuldainaisuenie
Sunsesediliuaunaa e Taduideioaiu
Iéfﬁaﬂdﬁﬂ&jumuauﬁiéf’%’umiwLawwzmiﬁuﬁﬂimmﬂ
MUNNATET®

Funvassiineuselyvulunisauruuna



N19N32AUEINEGN cytokine

nsafinansnguarslulamsnanitumeassd
Tifiauusanduninnit 99% wunalndiunauladn
guwﬁﬂumimzﬁumwé"& hematopoietic cytokine
2 9fla Ae granulocyte colony stimulating factor
(G-CSF) way stem cell factor (SCF)*

a1saslulansandniiddysdandeluly
UM9asEdAe acemannan lnunssAuNSEIATIEN
@15NaY cytokine fle IL-6 wag TNF-OL fiendnaglving
ﬂizé]:ul,%aé macrophage (macrophage activation)
169" Tnanunsadudiansdeansaeluwad (signaling
pathway) fi nuclear factor kappa B, p38, Jun
N-terminal kinases (UNK) uag extracellular signal-

regulated kinase (ERK) aag® ™

NN3AUENTIYNADETE
druimiujunsoasainainiiunisassidd

A71-73

gnssuatseyyadaselaa’ " ann1ie oxidative

stress wazkinsziu elutathione Tunsuinduvesiu
aulnalfvsseauun@la ™

Heggers wagAmy (A.A. 1997) NAasIUIAIY
Fumeaszinldiuusalununaaes wudigelinig
aunuuNaAniUnAlunguatuny annnselunLden
ﬁuaammmaé’wmié’uga thromboxane synthetase

(TxA2) 15807190 NoR 1UBULADATLTINAIE
1Tv

NISWUUIEISUIIURIVISITIRNONTS
dululia
nsfnwIgninanduinenduduaindad
naaestou AsuTIefsnsiTriumsassdndn
lugUredsfansimuismsumandunssuaudiull
Bunyapraphatsara WazAg ANYINATDIINUNINATELY
sounalWlndifasydu first- second- waz third-
degree burn 1ul A.e. 1996 11 MslIUNIRTHA
liasudnuvaz Juannseutssuiduniu mnaunse
Snwransanrglilanasaiunsadisnisaniuunale

oty Nsatn

Journal of Medicine and Health Sciences
(Vol.22 No.3 December 201956)

nsunIumsassanldasly hydrogel film
Jududnwaunisuilanandsnssumaluladiiie
n1sUsulilndipesiveunudagdu dnnsuandes
f?ffamaaﬂgimmLLwaasmaﬁﬂLama Wen1sSnwid
Uszansnm dwumwazt5i’fmmzaqm51Lsﬁwajj film 9%
Safimnula wsimnunduluenavidlis film uwanidey
16 nsld3edosuduliiunisass diusuadion
wowglun1sinwiAmnIw hydrogel wWagvnizifieniu
Reiosoongrdifiontsanuusaldlundondu®

ASHAMUIANSUIT USR5 I DUy
azmﬂeiaﬂﬁﬁﬂﬂsl%ﬁgﬂuéﬂwLLaxé’mimaaqmﬂ
Inpanya karAMY (A.A. 2012) NARBINANTUIIUN
ﬁ]i:ﬁLéﬁ’aﬂu?\léuﬁiﬁi’f%’ﬂwﬁLLNﬁIu%ELUWWNHLﬁUNami
AUNULHATTURENITAEY LHaTi SN vE BTN
Fudumsasziduny 7 Yu asilunavunadnniiusad
Snweefauun® Usunuwas fibroblast nsgaiesn
agduduiunnndt wazn1sinesiivesneaniau
IngiRestuidledounfiosnadiulddnon®

mMsiauisulusuuuuasisansielnad
feuldtumilude carbopol 934 Taaiumanse i
finun i Hrewfinsyiunsauuunalunynasad
nan 14 Tulans 80% luiianusaiazlidinisoniay

yugnynguUnAiiseaun1TaIuLNaLieUsTaIN

50% BnanUUBILazin1senaudnaie®

nsihiumsaszdluldsandvaulngdu
Tudnwaziludsuiiinanayulnsvanevda (poly-
herbal formulation) §3aslArafluNITAUIULKE
wWudefunisliiden Tnenunalnadreadstunisld
Fumaassdifeny fananauiud®

Pereira WagAuMy U1IMUNINATLTUITINAU
Fnfuduaivaundumisveunuluilneldadlu
polymeric film ﬁﬁﬂmauﬁalﬂu bioadhesive film
Freliimefinfamlsldd nsane fitm Sasuufavs
drufidunnalwlnderglinsauuunaldnafauiiee
annsndunAnusiviilundususiiviuadelunis
Snwunallungd®



NS UL UL YA g v siIumeasel
Tugruwutlegutiuinfauiandidudduie
THanizianzasdewadidmueuinay lud 2015
Giuliani wagatg YiN1sanaLen aloe-emodin Ul
Tu cationic liposome nuiawnsasilansoengns
Tudumaaseiinuaniziazassawaditvane
WNTU

ouUNAQUDVIURWIS:ITlUNISaUIUIWE

sATugrdnsanuusavesayulnsluszey
waeq Miunmsaszdiduansuinsgiunsoasdneds
(standard wound healing agent) Wiednw3ve
Uszansamaesayulnsdufidgniauiuuna®™® 39
wiruidunisseusuininumeasydiivssdnsanlu
nItasanuwmalimeiiinIndlaasuazlidunneng
38013 uNETTU auNARYBIIUNINRTEL
Won1s¥nuunangueniuinagiingideiiudulu 2

o w I~

WUINNNFIAYA
1. Anwrararslaluarsdrdgfieengnslu

nsanIuLNg wszUselevinane 2 Usenns Ae

1.1 ihlduasigvmaniiviensdunsigi
3 o e Y
Jueunulagdunldnieuen waz

1.2 dldlFinneinuninuazauas
V99a158 NN TUNER S I DLt

P9TERNIYS NEAN1EUBN

2. NORNUUUNEAAUNEIMTUNITUITIR
vidLndudniiiiensau AT sEIT
arsddgyiinaiogliuufulssifudidyian
fgyinlvindnduriviendyfusiiauduuinsgiu
e fugunuiagtuig U dnvazvesguuuy
nsldfiazan wannde areny uazdagalaguilae
Wazdulszinusosan

nnUseinalngaiu1sandanandueinie
Wndvfariinumaassdifisnagald Asniduuselowd
9813UINABNITAIS1SNgINAgIY Uszinalneiay
a117150 10U Lo v IAUNAINYAIENITININDIN
fiiugnlanielulszine daadugraunssunisimzdgn
IUNNITEL BAZRRAINNTTUNITNAAREN AuaN1To
wdsasivesayulnsing duidunisihauidenig
emansuldiusslevildegiadugusssn Tladu
mAdefleguuvenssntrdnsely dadumsdesen
anulnsaudadingn “andisgine Ideenedigaen

PNNITLNNE

naonssuuUs:=NA
YBYOUAM WIIAIIITING BTNSHD WA
Fladnwal fu1d U9EIA3ITIN WIYAS WINEIalgY)

AsluAtuyl waruneansisag uasndn aliadny
auATIEAUMYBaIUMeRTE NS

9

1ONANSDIVDV

1. Skousen MB. Aloe Vera Handbook: The Acient Egyptian Medicine Plant. Book Publishing

Company; 2005.

2. Kostalova D, Bezakova L, Oblozinsky M, et al. Isolation and characterization of active compounds

from Aloe vera with a possible role in skin protection. Ceska Slov Farm 2004;53:248-51.

3. Harlev E, Nevo E, Lansky EP, et al. Anticancer potential of aloes: antioxidant, antiproliferative,
and immunostimulatory attributes. Planta Med. 2012;78:843-52.

4. Rodriguez-Bigas M, Cruz NI, Suarez A. Comparative evaluation of Aloe vera in the

management of burn wounds in guinea pigs. Plast Reconstr Surg 1988;81:386-9.

5. Maenthaisong R, Chaiyakunapruk N, Niruntraporn S, et al. The efficacy of Aloe vera used for burn

wound healing: a systematic review. Burns 2007;33:713-8.

TrunNassdiveUseleviilunisauruuna



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Khorasani G, Hosseinimehr SJ, Azadbakht M, et al. Aloe versus silver sulfadiazine creams for

second-degree burns: a randomized controlled study. Surg Today 2009;39:587-91.

Lv RL, Wu BY, Chen XD, et al. The effects of aloe extract on nitric oxide and endothelin levels in
deep-partial thickness burn wound tissue in rat. Zhonghua Shao Shang Za Zhi 2006;22:362-5.
Hosseinimehr SJ, Khorasani G, Azadbakht M, et al. Effect of aloe cream versus silver sulfadiazine

for healing burn wounds in rats. Acta Dermatovenerol Croat 2010;18:2-7.

. Lloyd EC, Rodgers BC, Michener M, et al. Outpatient burns: prevention and care. Am Fam

Physician 2012;85:25-32.

Shahzad MN, Ahmed N. Effectiveness of Aloe vera gel compared with 1 % silver sulphadiazine
cream as burn wound dressing in second degree burns. J Pak Med Assoc 2013;63:225-30.

Davis RH, Leitner MG, Russo JM. Aloe vera. A natural approach for treating wounds, edema, and
pain in diabetes. J Am Podiatr Med Assoc 1988;78:60-8.

Abdullah KM, Abdullah A, Johnson ML, et al. Effects of Aloe vera on gap junctional intercellular
communication and proliferation of human diabetic and nondiabetic skin fibroblasts. J Altern
Complement Med 2003;9:711-8.

Oliveira SH, Soares MJ, Rocha Pde S. Use of collagen and Aloe vera in ischemic wound treatment:
study case. Rev Esc Enferm USP 2010;44:346-51.

Hotkar MS, Avachat AM, Bhosale SS, et al. Preliminary investigation of topical nitroglycerin
formulations containing natural wound healing agent in diabetes-induced foot ulcer. Int Wound J
2015;12: 210-7.

Atiba A, Ueno H, Uzuka Y. The effect of aloe vera oral administration on cutaneous wound
healing in type 2 diabetic rats. J Vet Med Sci 2011;73:583-9.

Babaee N, Zabihi E, Mohseni S, et al. Evaluation of the therapeutic effects of Aloe vera gel on
minor recurrent aphthous stomatitis. Dent Res J (Isfahan) 2012;9:381-5.

Reddy RL, Reddy RS, Ramesh T, et al. Randomized trial of aloe vera gel vs triamcinolone
acetonide ointment in the treatment of oral lichen planus. Quintessence Int 2012;43:793-800.
Ajmera N, Chatterjee A, Goyal V. Aloe vera: It’s effect on gingivitis. J Indian Soc Periodontol
2013;17:435-8.

Jettanacheawchankit S, Sasithanasate S, Sangvanich P, et al. Acemannan stimulates gingival
fibroblast proliferation; expressions of keratinocyte growth factor-1, vascular endothelial growth
factor, and type | collagen; and wound healing. J Pharmacol Sci 2009;109:525-31.

Yusuf S, Agunu A, Diana M. The effect of Aloe vera A. Berger (Liliaceae) on gastric acid secretion
and acute gastric mucosal injury in rats. J Ethnopharmacol 2004;93:33-7.

Keshavarzi Z, Rezapour TM, Vatanchian M, et al. The effects of aqueous extract of Aloe vera
leaves on the gastric acid secretion and brain and intestinal water content following acetic acid-
induced gastric ulcer in male rats. Avicenna J Phytomed 2014;4:137-43.

Park CH, Nam DY, Son HU, et al. Polymer fraction of Aloe vera exhibits a protective activity on
ethanol-induced gastric lesions. Int J Mol Med 2011;27:511-8.

Journal of Medicine and Health Sciences
(Vol.22 No.3 December 201956)



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Cellini L, Di Bartolomeo S, Di Campli E, et al. In vitro activity of Aloe vera inner gel against
Helicobacter pylori strains. Lett Appl Microbiol 2014;59:43-8.

Ranade AN, Ranpise NS, Ramesh C. Exploring the potential of gastro retentive dosage form in
delivery of ellagic acid and aloe vera gel powder for treatment of gastric ulcers. Curr Drug Deliv
2014,11:287-97.

Ranade AN, Wankhede SS, Ranpise NS, et al. Development of bilayer floating tablet of amoxicillin
and Aloe vera gel powder for treatment of gastric ulcers. AAPS Pharm Sci Tech 2012;13:1518-23.
Takzare N, Hosseini MJ, Hasanzadeh G, et al. Influence of Aloe vera gel on dermal wound healing
process in rat. Toxicol Mech Method 2009;19:73-7.

Mendonca FA, Passarini Junior JR, Esquisatto MA, et al. Effects of the application of Aloe vera (L.)
and microcurrent on the healing of wounds surgically induced in Wistar rats. Acta Cir Bras
2009;24:150-5.

Muller MJ, Hollyoak MA, Moaveni Z, et al. Retardation of wound healing by silver sulfadiazine is
reversed by Aloe vera and nystatin. Burns 2003;29:834-6.

Tarameshloo M, Norouzian M, Zarein-Dolab S, et al. Aloe vera gel and thyroid hormone cream
may improve wound healing in Wistar rats. Anat Cell Biol 2012;45:170-7.

Tarameshloo M, Norouzian M, Zarein-Dolab S, et al. A comparative study of the effects of topical
application of Aloe vera, thyroid hormone and silver sulfadiazine on skin wounds in Wistar rats.
Lab Anim Res 2012;28:17-21.

Eshghi F, Hosseinimehr SJ, Rahmani N, et al. Effects of Aloe vera cream on posthemorrhoidectomy
pain and wound healing: results of a randomized, blind, placebo-control study. J Altern
Complement Med 2010;16:647-50.

Atiba A, Nishimura M, Kakinuma S, et al. Aloe vera oral administration accelerates acute radiation-
delayed wound healing by stimulating transforming growth factor-beta and fibroblast growth
factor production. Am J Surg 2011;201:809-18.

Ahmadi A. Potential prevention: Aloe vera mouthwash may reduce radiation-induced oral
mucositis in head and neck cancer patients. Chin J Integr Med 2012;18:635-40.

Moore ZE, Cowman S. Wound cleansing for pressure ulcers. Cochrane Database Syst Rev
2013;3:CD004983. doi: 10.1002/14651858.CD004983.pub3.

Lomash V, Jadhav SE, Ahmed F, et al. Evaluation of wound-healing formulation against sulphur
mustard-induced skin injury in mice. Hum Exp Toxicol 2012;31:588-605.

Liu XH, Xia H, Zhou XT, et al. Effects of aloe gel on doxorubicin-induced extravasation injury in
rats. Ai Zheng 2009;28:356-60.

Aro AA, Nishan U, Perez MO, et al. Structural and biochemical alterations during the healing
process of tendons treated with Aloe vera. Life Sci 2012;91:885-93.

Aro AA, Esquisatto MA, Nishan U, et al. Effect of Aloe vera application on the content and
molecular arrangement of glycosaminoglycans during calcaneal tendon healing. Microsc Res
Tech. 2014;77:964-73.

FunvassiineUselyvilunisauruuna



39.

40.

41.

4z.

43.

a4.

45.

46.

a7.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Ardire L. Necrotizing fasciitis: case study of a nursing dilemma. Ostomy Wound Manage
1997,43:30-4, 36, 38-40.

Hajheydari Z, Saeedi M, Morteza-Semnani K, et al. Effect of Aloe vera topical gel combined with
tretinoin in treatment of mild and moderate acne vulgaris: a randomized, double-blind,
prospective trial. J Dermatolog Treat 2014;25:123-9.

Wozniak A, Paduch R. Aloe vera extract activity on human corneal cells. Pharm Biol 2012;50:147-54.
Gupta VK, Malhotra S. Pharmacological attribute of Aloe vera: Revalidation through experimental
and clinical studies. Ayu 2012;33:193-6.

Fulton JE Jr. The stimulation of postdermabrasion wound healing with stabilized aloe vera gel-
polyethylene oxide dressing. J Dermatol Surg Oncol 1990;16:460-7.

Davis RH, DiDonato JJ, Johnson RW, et al. Aloe vera, hydrocortisone, and sterol influence on
wound tensile strength and anti-inflammation. J Am Podiatr Med Assoc 1994;84:614-21.

Davis RH, Donato JJ, Hartman GM, et al. Anti-inflammatory and wound healing activity of a growth
substance in Aloe vera. J Am Podiatr Med Assoc 1994:84:77-81.

Chithra P, Sajithlal GB, Chandrakasan G. Influence of Aloe vera on collagen turnover in healing of
dermal wounds in rats. Indian J Exp Biol 1998;36:896-901.

Chithra P, Sajithlal GB, Chandrakasan G. Influence of Aloe vera on collagen characteristics in
healingdermal wounds in rats. Mol Cell Biochem 1998;181:71-6.

Chithra P, Sajithlal GB, Chandrakasan G. Influence of Aloe vera on the glycosaminoglycans in the
matrix of healing dermal wounds in rats. J Ethnopharmacol 1998;59:179-86.

Heggers JP, Kucukcelebi A, Listengarten D, et al. Beneficial effect of aloe on wound healing in an
excisional wound model. J Altern Complement Med 1996;2:271-7.

Liu LY, Chen XD, Wu BY, et al. Influence of aloe polysaccharide on proliferation and hyaluronic
acid and hydroxyproline secretion of human fibroblasts in vitro. Zhong Xi Yi Jie He Xue Bao
2010;8:256-62.

Tabandeh MR, Oryan A, Mohammadalipour A. Polysaccharides of Aloe vera induce MMP-3 and
TIMP-2 gene expression during the skin wound repair of rat. Int J Biol Macromol 2014;65C:424-30.
Boonyagul S, Banlunara W, Sangvanich P, et al. Effect of acemannan, an extracted polysaccharide
from Aloe vera, on BMSCs proliferation, differentiation, extracellular matrix synthesis,
mineralization, and bone formation in a tooth extraction model. Odontology 2014;102:310-7.
Davis RH, Maro NP. Aloe vera and gibberellin. Anti-inflamsmatory activity in diabetes. J Am Podiatr
Med Assoc 1989;79:24-6.

Davis RH, Parker WL, Samson RT, et al. Isolation of a stimulatory system in an aloe extract. J Am
Podiatr Med Assoc 1991;81:473-8.

Esuaa MF, Rauwald JW. Novel bioactive maloyl glucans from Aloe vera gel: isolation, structure
elucidation and in vitro biocassays. Carbohydrate Res 2006;341:355-64.

Somboonwong J, Thanamittramanee S, Jariyapongskul A, et al. Therapeutic effects of Aloe vera
on cutaneous microcirculation and wound healing in second degree burn model in rats. J Med
Assoc Thai 2000;83:417-25.

Journal of Medicine and Health Sciences
(Vol.22 No.3 December 201956)



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Arunkumar S, Muthuselvam M. Analysis of phytochemical constituents and antimicrobial activities
of Aloe vera L. against clinical pathogens. World J Agric Sci 2009;5: 572-6.

Banu A, Sathyanarayana B, Chattannavar G. Efficacy of fresh Aloe vera gel against multi-drug
resistant bacteria in infected leg ulcers. Australas Med J 2012;5:305-9.

Lee G, Anand SC, Rajendran S. Are biopolymers potential deodourising agents in wound
management?. J Wound Care 2009;18:292-5.

Moon EJ, Lee YM, Lee OH, et al. A novel angiogenic factor derived from Aloe vera gel: beta-
sitosterol, a plant sterol. Angiogenesis 1999;3:117-23.

Majewska |, Gendaszewska-Darmach E. Proangiogenic activity of plant extracts in accelerating
wound healing - a new face of old phytomedicines. Acta Biochim Pol 2011;58:449-60.

Choi S, Kim KW, Choi JS, et al. Angiogenic activity of beta-sitosterol in the ischaemia/reperfusion-
damaged brain of Mongolian gerbil. Planta Med 2002;68:330-5.

Choi SW, Son BW, Son YS, et al. The wound-healing effect of a glycoprotein fraction isolated from
aloe vera. Br J Dermatol. 2001;145:535-45.

Lomash V, Pant SC. A novel decontaminant and wound healant formulation of N,N’-dichloro-
bis[2,4,6-trichlorophenyl]urea against sulfur mustard-induced skin injury. Wound Repair Regen
2014,22:85-95.

Tam K, Cheyyatraviendran S, Venugopal J, et al. A nanoscaffold impregnated with human
wharton’s jelly stem cells or its secretions improves healing of wounds. J Cell Biochem
2014,115:794-803.

Talmadge J, Chavez J, Jacobs L, et al. Fractionation of Aloe vera L. inner gel, purification and
molecular profiling of activity. Int Immunopharmacol 2004;4:1757-73.

Zhang L, Tizard IR. Activation of a mouse macrophage cell line by acemannan: the major
carbohydrate fraction from Aloe vera gel. Immunopharmacology 1996;35:119-28.

Habeeb F, Stables G, Bradbury F, et al. The inner gel component of Aloe vera suppresses
bacterial-induced pro-inflammatory cytokines from human immune cells. Methods 2007;42:
388-93.

Budai MM, Varga A, Milesz S, et al. Aloe vera downregulates LPS-induced inflammatory cytokine
production and expression of NLRP3 inflammasome in human macrophages. Mol Immunol
2013;56:471-9.

Hwang E, Kim SH, Lee S, et al. A comparative study of baby immature and adult shoots of Aloe
vera on UVB-induced skin photoaging in vitro. Phytother Res 2013;27:1874-82.

Saini DK, Saini MR. Evaluation of radioprotective efficacy and possible mechanism of action of
Aloe gel. Environ Toxicol Pharmacol 2011;31:427-35.

Ozsoy N, Candoken E, Akev N. Implications for degenerative disorders: antioxidative activity, total
phenols, flavonoids, ascorbic acid, beta-carotene and beta-tocopherol in Aloe vera. Oxid Med
Cell Longev 2009;2:99-106.

Kammoun M, Miladi S, Ben Ali V, et al. In vitro study of the PLA2 inhibition and antioxidant
activities of Aloe vera leaf skin extracts. Lipids Health Dis 2011;10:30. doi:10.1186/1476-511X-10-30.

FunvassiineUselyvilunisauruuna



74.

75.

76.

T7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Werawatganon D, Linlawan S, Thanapirom K, et al. Aloe vera attenuated liver injury in mice with
acetaminophen-induced hepatitis. BMC Complement Altern Med 2014;14:229.

Nahar T, Uddin B, Hossain S, et al. Aloe vera gel protects liver from oxidative stress-induced
damage in experimental rat model. J Complement Integr Med 2013;10:47-53.

Kang MC, Kim SY, Kim YT, et al. In vitro and in vivo antioxidant activities of polysaccharide purified
from aloe vera (Aloe barbadensis) gel. Carbohydr Polym 2014;99:365-71.

Heggers JP, Elzaim H, Garfield R, et al. Effect of the combination of Aloe vera, nitroglycerin, and
L-NAME on wound healing in the rat excisional model. J Altern Complement Med 1997;3:149-53.
Bunyapraphatsara N, Jirakulchaiwong S, Thirawarapan S, et al. The efficacy of Aloe vera cream in
the treatment of first, second and third degree burns in mice. Phytomedicine. 1996;2:247-51.
Pereira RF, Carvalho A, Gil MH, et al. Influence of Aloe vera on water absorption and enzymatic in
vitro degradation of alginate hydrogel films. Carbohydr Polym 2013;98:311-20.

Pereira R, Carvalho A, Vaz DC, et al. Development of novel alginate based hydrogel films for
wound healing applications. Int J Biol Macromol 2013;52:221-30.

Inpanya P, Faikrua A, Ounaroon A, et al. Effects of the blended fibroin/aloe gel film on wound
healingin streptozotocin-induced diabetic rats. Biomed Mater 2012;7:035008. doi:10.1088/1748-
6041/7/3/035008.

Khan AW, Kotta S, Ansari SH, et al. Formulation development, optimization and evaluation of
aloe vera gel for wound healing. Pharmacogn Mag 2013;9:56-10.

Gupta A, Upadhyay NK, Sawhney RC, et al. A poly-herbal formulation accelerates normal and
impaired diabetic wound healing. Wound Repair Regen. 2008;16:784-90.

Cuttle L, Kempf M, Kravchuk O, et al. The efficacy of Aloe vera, tea tree oil and saliva as first aid
treatment for partial thickness burn injuries. Burns 2008;34:1176-82.

Pereira GG, Guterres SS, Balducci AG, et al. Polymeric films loaded with vitamin E and Aloe vera
for topical application in the treatment of burn wounds. Biomed Res Int 2014;641590. doi:
10.1155/2014/641590.

Giuliani C, Altieri B, Bombelli C, et al. Remote loading of Aloe emodin in gemini-based cationic
liposomes. Langmuir 2015;31:76-82.

Kiran K, Asad M. Wound healing activity of Sesamum indicum L seed and oil in rats. Indian J Exp
Biol 2008;46:777-82.

Prasad SK, Kumar R, Patel DK, et al. Wound healing activity of Withania coagulans in
streptozotocin-induced diabetic rats. Pharm Biol 2010;48:1397-404.

Journal of Medicine and Health Sciences
(Vol.22 No.3 December 201956)



JaurvIs=IdiousTasulumsauiunwa

y
Juniiey nlnsdeyna’ Janzdu gamwe?

L MATE INEImIanTUT IS WAANY] AAISINEGIFTIFNT UNTINGIAENNYASAIANT TNGUIAATTIT)
2 MIMINIETTINGT ASUNNEAIANT UNTINEIREAEUATUNTIITR

Funeaszidluiveunulusaduiisndvselosdnununisauiuusa $uideiuansliiiui
ansarnldivuauralavatevila Wy uwsalilngd wnalugUlsiuimau uraludin wialunssinizems
WNANIAR UHANATIVU LNATILARAINNNTRNe5E Lavunaviindus unauatullasiusinauddeniensunndy
Uauanassnanvasiumassidlunsauuunwsayiinieg iihnsinwludnivaass msldludiie esuienaln
sgauliana niounsnaafenisimuismsundydaiunulnl ieuansdfnenimuesitumsassdlunisauiumg

& = o v Y = & A Ay oA Y @
wazarduldldlusunaniagihunldlsegvaendouaslinnnsgrunsendundedelmguieiueautagiu

ANEIATY: INUMSATEED UIALKE NNTENIULKA

fiwuduan:

Sunsiigy mgﬁﬁm?zyqa

MT IR LA AR Ay Ve RS
UMD YA TITHT INGUVAATIIY) VAYT

Blla: xjanpen@yahoo.com

TrunNassdiveUseleviilunisauruuna



