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0

'U'VIU1 ~1t.1"1~LfJ~13,J11t1LLU~1~LUt.l 2 ~')t.I~It)~11~ri(;1"1n~')t.ltj't.I.
(aloe vera gel) ~iinMru~LUt.I"/JIt)~L ~~,)L~ LL~~~11~ri(;1"1n

~')t.ltJ1~ (exudate) "~~;L~~It)~'I1t.1 Chithra LL~~Rru~ 1~... ~"" "...
11tJ~1t.1t1~~~"/J~~11~n(;1"1n~,)t.I')t.I"/JIt)~,)1t.1~1~"1~L"/J 3,J~~.
"J!')tJL t.lm1~1tJ"/JIt)~tJ1(;1LL~~ L t.I~t.I't'l(;1~'fJ~ 1(;1tJ't'itJ~m1~11~

. "

RIt)~~1L"t.I"1nL"D~;~11~L~t.lLtJ"/JIt)~fJ')~ii~ (skin fibroblast)
LL~~m1L ~3,J~1t.1,)t.I"/JIt)~L"D~;tJfJ')~ii~ 11 -12 t.lIt)n"1n;J~11~ri(;1.
"1n~')t.ltj't.I"/JIt)~~1t.1 ~1~,,1~L fJ ii~~ ~~~ (;1n11rfJn L~tJ l(;1tJiitJt~.
m1vi1~1t.1"/JIt)~LIt)t.l1"D31 cyclooxygenase ~~~~U1~R')tJ~3,J

~11~~11 prostaglandin E-2 ~~LUt.I~11~L~tJ')fJIt)~ritJn11Ln(;1
.1 ~ 13 .or ~, "

It)1m1u') (;1LL~~It)n L~tJ t.lIt)n"1nt.l~11~n(;1,,1n,)1t.1 ~1~,,1~L"/J

ii~~ ~~"J!')tJiitJt~m11~R1 tJ L~It)~"/JIt)~ fJ')~ii~m~"itJLL~~It)~11I111 ').
l1t)L~I1I"DU(;1U (UV-B) 14 It)U1~11ri~ii~1~LRtJ~n1111tJ~1t.1~~"/JIt)~

~ ,", , " ,.J...,
~11~n (;1,,1n~')t.I')t.lLL~~~,)t.I tJ1~"/JIt)~,)1t.1 ~1~,,1~L"/J 't'l3,J 111 It).

.." "'1 .." Q,.J J d
L "D~~~11~ L~t.I ~ tJ LL~~ L "D~~~11~LRIt)11111t.1 't'lLLtJn3,J1,,1 n L t.lIt) L tJIt)

..
L~~It)n

vi~..f u~ ru::: ~r.jU~~vi1 n111r.juu1i'fJ~.1 u i.f'fJ~U~1J ~n11
.J .. ~"" ,

L ~ 'fJ PI n~1 ~~1I'fJ~"'11'" n ~~1 n""Ju'J ULL~:::""JU U1~1I 'fJ~'J1U.
"d.., ~ 0 .." "'1 d

'L.\1~~1:::L 1IVl2.J j;1'fJn11L ~2.J~1U'JU1I'fJ~ L 'D~~"'11~ L"'U ~ UVlLL un

.r.J.. " ~

~1nL U'fJLU'fJL 'L.\~'fJn1l'fJ~2.JU~ULL~:::L'D~~"'11~L~'fJ11j;1U j;1~'fJ~.
~ U ~ n~1 ~ 'J12.J L tJ U ~~11 'fJ ~ "'11'" Ii' ~~1 n~ 'J U 1ULL~::: ~'J U U1~.

, "d.. , .."" '1 .. "
1I'fJ~'J1U 'L.\1~~1:::L1IVl2.J j;1'fJ L'D~~"'11~ L"'U ~ U LL~::: L'D~~"'11~

~ '1 ".r .r" d'1" 0 '1. I '
L~'fJ11j;1U ~~U~'J12.J1~U~1UL1J'fJ~j;1UVl ~~ 'fJ1~~:::U1 ~u"'n11

" .. ..

Y"i ~U1U1"'11"'1i' ~~1n~1U 'L.\1~~1:::L'] 2.J1 LtJU~'JUU1:::n'fJ1J1I'fJ~

U1m -D"l un11:;n~1J1~LL~~.1 u-rl'fJ~U1n.1 U'fJU1~j;1

iaG1bba::jfin'l'

n'1'LG1;tJ3Ja'1'a1iG1~'1na~uiu!lOJI3-j'1U'VI'1I3~':L'li (aloe vera.
gel)

1lJ~1U~1~..,'j':;;L,j' riufi Aloe barbadensis C1nU13.J1~1~. "
1 iif~:;;'1)1~vi")tJ.J1ntuLL~:;;u13.J1U'1)n t.-\')UtJ,)~LiJu~L;jtJ')'1)'1)n

1 iif~3.J~ ..,UL ~~'1)LL~t.-\,)ut)u1~ "'1n,fu~1~vi")tJ.J1ntuL ~'1).
ri1~~t.-\,)UtJ1~~'1)1"'UULti'1)U t.-\')u1u1~"':;;CJnvT11 iifLiJu=iuL~n 1

.1 ~~ "°']""" 4

'iJU1~u'j'::3.J1CU 2x2x2 3.J~~L3.JlJl'j' LL~,)Vl1~~~::L'1)tJ~~,)tJLP1'j"1)~

homogenizer (WHEATON, NJ, USA) LL~::n'j"1)~~1U~1'iJ1,)

lJ1~lJl13.J-ti1rJ1lJ t.-\')un1'j'LlJl1tJ3.J~1'j'~rilJl"'1nt.-\')utJ1~'iJ'1)~~1U

~1~..,'j'::L,j' (exudate) L~'1)rJI~1lJ~1U~1~..,'j'::L,j' t.-\,)utJ1~..,::1 ~~

'1)'1)n3.J1"'1n1lJ~1U~1~..,'j':;;L,j'lJl'j'~lJ1L')CU'j"1)tJ(;]~ 'j"1)U'j'::3.J1CU 1

LL~fl1 ~-D'f)~u'lniiu LU~~'lL \-I1JJ~'lriC'JJu1~n'l1\-1~~~vi'l1.:i

cjU'JtJ~'f)~3,J'l'Y'iULLfl~,j1nM'lvi~(;1LL 'Y'iVltJ LL~fl1 ~-D'f)~U'ln'f)'l~"
Lii~1~~'ln\-lfl'ltJ~'lL \-1(;1 L-D~ LL~fl~Lii~~'lnf1'J'l3,J f13,J1I'f)~1I'f)U,
.(l~Ufl'f)3,J n'l1L~tJ~~1I'f)~.(l~Ufl'f)3,J~1~'Y'i'f)~ n'l1n~n1~LLVln

.,JoJ '1'.1 ~".I"1!:'1"...1 .,f~ ..
VlLtJ'f)Ufl'ltJ L ~'II'f)~lJ'ln 'II~t1'llJfl'f)tJ L'J L \-ILlJ~LL~flL1'f)1~LLfl~3,J,
- or ~ , ~ ,", .,J.."
lJ~~tJ'f)tJ'l~'f)~1'J3,J~'JtJ L 'II~ n'l1~UU\-I1LLfl~n'l1~3,J~1'ln'f)'l~" , ,
vi'l1.:iLii~n'l1.;j~~'lnfl'ltJLU~L ,i'f)1'ltJ1~1.2

1~tJvt'J1unfl1nn'l1\-1'ltJ1I'f)~U'l ~LL~fl3-5 LLU~1~ LU~ 3

1~tJ~ fi'f)1~tJ~tijnL~u (inflammatory phase) 1~tJ~~'f)nL~tJ

(proliferative phase) LLfl~1~tJ~ufuLLI;!~U'l~LL~fl (remodeling

phase) 1~tJu'f)1i'f) 1 ~1~tJ~tijnL~u~~Lii ~n'l1LLojj~r;}'J1I'f)~L~'f)~

~.I oJ .,J '1 ",.,J ..
U1L'JrulJ'lnLL~fl L 'Y'i'f)Vl~~\-ItJ~n'l1 L \-Ifl1l'f)~Lfl'f)~VlU'l~LL~fl L3,J'f),
~3,J L~'f) ~LL ojj~rJI'JLLfl~LL .:i~~~nfl'ltJLu~~~Lri~L~'f)~iJ ~U'l~LL~fl1 ~

.. ~ .."'" ..~, ~"'"

11 ru~ L~ tJ'J n~L 'IIflfl L3,J ~ Lfl 'f) ~1I'l 'J~~ Lf1 fl 'f) ~(;1 'J~'l~~~~ L ~~ L fl 'f) ~

.1 ~ ~ oJ 0 ~ .,f oJ .,J ~
w'f)tJ'f)'f)n3,J'ltJ~U1L'Jru1J'l~LL~flL 'Y'i'f)n'l~~ L ~'f)LtJ'f)Vl(;1'ltJLLfl~~~

LLUflnUfl'f)3,JI;!'l~ 11~tJ1Iu'J~n'l1~'l1n1'111(;1iD~ (phagocytosis)

1~tJ~m.jfLrjfl'lU1~3,J'lru 3-4 ;,:~ ~'ln,f~n'l1\-1'ltJ1I'f)~LL~fl~~L,j'l

, ~...I.,J.." .,f" ,1 ,
"31~tJ~~'f)nL~tJ 'II~LlJ~1~tJ~Vl3,Jn'l1~1'l~L~'f)LtJ'f) \-I3,J (granula-

tion tissue) U1~n'f)U~'JtJL'IIfl;~1'l~L",,~1tJ (fibroblast) ~~~

\-I'!'l~~1'l~L3,JVl1nrfrfl'ltJ~'f)nL'IIfl; rJI'J'f)U'l~L-D~ L",,~1tJf1'f)fl-

fl'lL~~ (collagen fiber) LLfl~L",,~1tJtfjfl'l~~n (elastic fiber) LLfl~

.. ".,f l ' ""'.1 .. " ~

3,Jn'l1~1'l~1I~3,J'l \-I3,J1I'f)~L~~Lfl'f)~w'f)tJ L'IIflfl~1'l~Lf1'f)1'l(;1~

(keratinocyte) ~~LU~L'IIflfl' ~i~L~'f)~tJ'J (epithelium) ~~L~1C'JJ

~'ln1l'f)U1I'f)~U'l ~ LL~fl 1~ tJLf1~'f)~r;}'J~'l~ 1~~~ Lri~ L~'f) ~ 1uu~
~ .,f oJ l ' oJ, ~ ~...I 1:-
~'J1I'f)~L~'f)LtJ'f) \-I3,JLLfl~3,J'lL'II'f)3,J(;1'f)n~~~Ln~LlJ~'II~U'l~ 1

1I'f)~L~'f)~tJ'J (reepithelium) 1Iu'J~n'l1~1'l~L ,i'f)L~'f)1 \-I~rl

Lii~;f~1 ~li~~ 3 t1~li~~ 20 \-li~Lii~U'l~LL~fl ~'J~1~tJ~~~\'f'ltJ
,

...1 _I~' 1 .,f .." '1
LlJ~1~tJ~lJ1ULL(;1~U'1~LL~fl ~1~tJ~~~~3,J L~~ L tJf1'f)flfl'lL~~

~ .,f 1 ~ ~ ~...I
L 'Y'i3,J3,J'l n1l~fl'ltJ ~ U'l ~ LL~fl LL~fl~~ L13,J\-I ~ (;1'JLLfl~ Ln ~L lJ~

LL~flLU~ (scar) LLl;!n'l1\-1'l tJ1I'f)~U'l ~LL~fl1 ~-D'f)~u'ln~~1~~
...1 ~.,f

LL~flLlJ~Ln~1I~

1 ~u~~ii~ 1~~n'l1~nm r)~f1.?;j'l'1jlijtJL~tJ')nUn'l1ti'l~3,J~ 1 'Y'i1, ,
\'f'f)~~~3,J'l1-h1~n'l1fnm11f11;!'l~ 1 3,J'ln;f~6-10 ~'l~\-I'l~~1~L,j

" ...1 '1 ~ ~.,J, '1...1 '
(Aloe vera) nLlJ~~3,J~ L 'Y'i1'11~~\-I~~Vl~'l~~ L~LlJ~'f)tJ'l~3,J'ln,
1~ tJ~'lnfliJururu'l'll'l,)U'l~ 'Y'iU~'l~'l~ \-I'l~~1~L ,j-D')tJ 1 ~n'l1fnm" w w

LL~fl1 ~1 \-I~ J'l1'f)~fl')n tfjnvT~ii~LU~~3,J~1 'Y'i1~'Y'iu3,J'ln1 ~,

U1~L VlF\1 VltJ ~'l3,J'l1t1U~nLLfl~~LLflfnm1~~'ltJ ~'l1~n~~'ln
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Windsor (Dental school, Indiana University, USA) Lon~;~:;
.,f ", .,f.. ~ d."", ",

C1nL~tJ~~')tJ'fJ1""11L~tJ~Lon~~ DMEM ~~V1 ~~n~1,)3.J1LL~,) LL~:;
"

q .Id .,f.. ~

3.Jm1Lu~tJU'fJ1m1L~tJ~Lon~~V1n 2- 3 ')U.

'Ii"J 1~~ ~1n,fu~'Juu1~~1nllJ~1u"'1~~'t~L,j'~~tlnvi11-:.1L~'f)~1~"

~'JuJ1n,fiulute)'(;1't1~'JU 1 :20

c;i'f)~1n,fu~1't~n~m~vT~~'f)~-n~~ ~~tlnn't'f)~~'Jun't~-"
.. 0']".1 .¥" '19

~1~n't'f)~LlJ'f)' 1 LL~~V11 ~ "'u't1P1~1nL-n'f)~'JUn't~~1~~ U~(;1't-

L-n~~l~~ 1JU1~L~UcJ1P1UtJn~1~ 0.22 l~l~'tL~(;1't ~'J1~
" "

L,j'~,j'U1J'f)~ lu't~ul U~1't~n~~1n~1U"'1~~'t~L,j' ~~tln~1U'Jru
"

~'Ju-n~;;~m~1rulu't~U1J'f){ Bio-Rad@ (CA, USA) LmUlJ-.
L~UlJnlJn't1.,.J~1(;1't~1U1J'f)~lu't~ute)'~lJ~~U (bovine serum

.. "

albumin, fraction V) ~'t~i1lJ~'J1~L,j'~,j'ULL(;1nc;i1~nU 1~uvi1

(;11~~1LL u~u11 UL'f)n~1't~1nlJ1';-V1cJ~~(;1"

n1'a I.GI~ tJ3J l.!laaai113 I.au 'LtJ~ ~tJn~1n I. iiill.~ili. 'M\;iln (primary

cultured gingival fibroblast cells)

.oJ .: 0- ~. 0-

fl1' ~ G1 8i1tJ ~ '21 a a~ ~ 'W1:~a 11\1 G1~ II 81' 8 fl G1 ~1 fl~1 \L'WI1 \1 ~':~!I

.. "1 .¥..
Lon~~,,~tln~'J1'U~~ ~ 'U,,1'UL '\1'11~L~fJ~Lon~~LLUU 24 ~~~" .

(NUNCLONTM, Denmark) ~~'J1~~'U1LLU'U 50,000 Lon~t/i[;]If)

~~~~""1 LiJ'UL'J~1 16 i'J 1~~ "1n,f'UIf)1~11LifJ~Lon~t/i"~tln
"

LtJ~fJ'ULiJ'Uonu~~tJ11P1"1n:n1~ 2 ~f~ ~f~~~ 3 i'Jl~~L~If)

~1~:n1~ If) If) n LL~'J~~ LtJ~ fJ'UL iJ'UIf)1~11L i fJ~ L on~t/i~lo1J ~:n1~

- ~ ,", ".. ~
LL~~L""~ ~11~ n ~,,1 n ~'J'U'J'U1It)~'J1'U ~1~,,1~L 11 ~11f)~11~n ~.

, , " "" 1.1 .. ...
,,1n~'J'UfJ1~1IIf)~'J1'U~1~,,1~L1I""1~~'J1~L1I~1I'U1IIf)~ u1""'UVI

ri1~'U~ Lon~t/i"~tlnL '\1'11~LifJ~[;]If)ltJ~n 24 i'J 1~~ "1n,f'U~~
"

vi1n11;;~1ij ""11n11L,,1C\J LtlU 1""1IIf)~L on~t/i 1~fJ~fin11ulf)~ L on~t/i

" .. -..
~'JfJ~L~VI~'UU~ "

.." ".,d..r ..r~...
Lon~~~'t1~L~U ~ fJVlL ~1::L~fJ~3,J1~1n L UIf)L fJlf)L "'~lf)nLL~::

a ~ ~ .. ..r..r~.. ~ " '1" " 15-16
LIf)UfJ~u'tVlUIJl C1nL ~1::L~fJ~'lJUIJl13,J,)fiVl L~L~fJ'nfJ~1U ~,)LL~,)"

n~1,) l~fJrJlf)~1f) t}i1~o;fuLL~::L ".1If)n~~~3,J1n1Jo;fu~1~ ~,)fJ

vJlf)~LvJlJl uvJLvJlf)fLon~1fJii (phosphate buffer saline) ~
.1 ..r 1:..".r ... ~ ."1 .." a
u't1~~1nL-n1f) ~1nUU"jjULUIf)'lJIf)~L"'~lf)n~::CJnlJl~LuU"jjUL~n 1

~ ~ 0 .r ~ d'1!:'1.I..r
'lJU1~ 1 X 1 X 1 3,J~~L3,JIJl't LL~::U1L UIf)LfJlf)Vl ~~ ~uL~fJ~1JU~1U

..r ~ d..
L~1::L~fJ~ (35 mm culture dish, Nunc, Denmark) Vl3,J1f)1".1't
..r ,,~"a"a

L~fJ~Lon~~"jjU~~LIf)3,JIf)LIf)3,J (DMEM; Dulbecco Modified

Eagle's Medium) ~u't::nlf)1J~,)fJ~1'tu't::nlf)1J~1~ 1 ~If) ~"i3,J
. """ ..

(fetal bovIne serum) ~,)13,JL'lJ3,J'lJU'tlf)fJ~:: 1 0, LLIf)~-n~1Jl13,JU"

(L-glutamine) ~,)13,JL,j3,J,jU 2 ~~~13,J~1f, L~UU~~U-~

(penicillin-G) ~,)13,JL,j3,J,jU 1 00 fJUIJl~If)~~~~IJl't, ~LIJl'tU-
"

li11'J!fJ;U ojf~LvJlJl (streptomycin sulfate) ~,)13,JL,j3,J,jU 100

13,J l~'tn"i3,J~If)~~~~IJl't LL~::LLIf)3,J 1 vJL VlIf)1~U U (amphotericin

B) ~,)13,JL,j3,J,jU 20 13,Jl~'tn"i3,J~If)~~~~IJl't 1f)1"'1'tLtfJ~Lon~;

LL~::~1'tu't::nlf)1JvT~"'3,J~1~~1n1J1-iiVl GffiCO BRL (USA) ~1n

1: .r ~ ..r.", .. '1 '1"
UUL UIf)LfJlf)~::CJnL~fJ~ ~ U~If)1J~1't1JIf)U ~~lf)lf)n ~en~ (carbon

dioxide incubator) ~If)CU"'I1~ 37 1f)~~1Len~L~fJ~LL~::~m3,J1CU. "
.. '1 '1"" ~.. .." .r

~1't1JIf)U~~lf)lf)n ~en~'tlf)fJ~:: 5 L3,JIf)Len~~~~1Ulf)lf)n~1n-nUL UIf)

~ ~ 1 " ..r" a 0 '1.1 0

LL~::L~'truLIJl1J IJl~ULi113,J~1UL ~1::L~fJ~LL~,) n~::C1nU1 ~u"',)1U
w "

(subculture) LU~1UL~1::LtfJ~L".3J (60 mm culture dish, Nunc,
~ ..d, ..r."1 ..,d ..

Denmark) LL~::U1JLen~~Vl"',)1UULuULen~~'tUVl 1 Len~~~::C1n. "
".11UL ".3JiU~1';~:: 1 ~f~ LL~::Len~;vtt-D1 Un1'tVl~~If)~~::

LUULen~;iu~ 3-5.
, .. " ~ .

~,)ULen~~~'t1~L~If)'t1IJlU (Keratmocyte cell lines, ATCC
1"~ .r .-:!

NlImher: CCL-25) ~'i1J~,)13,JLIf)If)LY1If)~1n Professor Jack

n"~ LfI,,:\i\J; 3J'~L'nfifitG1 tJ n" Ii 0I3J L'n fi firit"a tJ i L3JoVI au'U fi
..

(~etllylene blue assay)

n11tJ'fJ~L'D~;~,)EJ;L~VI~UU~ ~~LLU~~"1n~fi1J'fJ~ Oliver"
LL~~~tU~ 17 1~EJU'fJ~'fJ 'fJ1m'1L;t;EJ~L'D~~' ULLr;i~~~~~"~t1n~~

, ""

'fJ'fJn LL~,)~1~~,)EJyJ'fJ~L yJ(;1UUUyJL yJ'fJfL'D~1EJU 2 ~f~ ,,1n
:; " ..1 .. ~ ..1 ..

UUL'D~~,,~t1n(;11~ (fixation) ~,)EJ~11~~~1EJ11'fJ1~~~ lI~"
" " " ...1 .. "

(formaldehyde) ~,)1~L1J~1JU1'fJEJ~~ 4 L1JUL,)~1 30 U1Vl LL~,)
" " ~..I ..1 .. ..

~1~~,)EJ~11~~~1EJU'fJL1(;1U11L 11'fJ1 ~L'fJ"j] 8.5 (borate buffer

pH 8.5) tfJn 2 ~f~ ri'fJU~"~;;~~1U,)UL'D~~'1~EJn11tJ'fJ~~,)EJ;

L~VI~UU~ ~,)1~L;;~;;U1'fJEJ~~ 1 1 U~11~~~1EJU'fJL1(;1UyJL yJ'fJf
"

LUUL,)~1 30 U1~ "1n,fu"~~1~;~,)ULiiu'fJ'fJn~,)EJ~11~~~1EJ

U'fJL1(;1UyJLyJ'fJf'fJU1~U'fJEJ 4 ~f~ ~f~~~ 3 U1~ LL~')~~1-n~11

~~~1EJ~~~1J'fJ~L'fJVI~LL'fJ~n'fJlI'fJ; (etllanol) LL~~n1~1l11~1-
~ . ~ 0 ...oJ" ~

~~'fJm (hydrochloric acid) 'fJ(;1'11~,)U 1:1 ~~~1EJ~VlEJ'fJ~(;1~

UUt:J,)L 'D~; ~11~~~1EJ;~1~,,~t1nU11u;; ~f'11n11~ ~n~ULL~~
" "

(absorbance) ~,)EJ~LU~ 1(;111 rfl(;1iJL(;1'fJf (spectrophotometer)

~~,)1~EJ1,)~~ULL~~ 667 U11UL~(;11 LL~,)U1f'11~1mUL~EJU

~1~1 U ')UL 'D~; li'u n11 yJ ~1 (;11fi1 U..
..1 0 d' ..r...oJ

n 11 11 ~1 (;11fi1 U Vl11JU,,1 n n11L ~1~L~ EJ~ L 'D~~VlVl11U..

~1u')u~~1 U,,1UL ~1~L;t;EJ~LLUUL~EJ')Ii'ULUUL,)~1 16 ,1") 1~~
"" " ..~.. "" ~"" ,.oJ1" 0

LL~,)EJ'fJ~~,)EJ~L~Vl~UU~L"j]UL~EJ')nU1J1~(;1U ~1Vl ~,,~U1~1"

1-nLmEJUL ~EJuIi'U~1U,)UL 'D~;L ~'fJ~1~,)1~i~-iiufi1~~~1~L 'D~;

li'Uf'11n11~~n~ULL~~"
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-ii'f)3.J~~1?i1~~tln~L~1'l~';Vl'l~~f1~1~fJl-nLu1LLn13.J SPss" "

(Statistical Package for the Social Sciences) ~'lr1'lL'il~fJ

(mean) LL~~~'J'l3.JL~fJ~L1JU3.J'l11l1j'lU (standard <leviation)

LL~~~ L~1'l~';~'J'l3.J LLl1ln r;i'l~1I'f)~~'l U'JUL 'n~~' Un~3.J~Vl ~~'f)1J.
?iI'JfJ~'l1~ri~~'ln~'lU~'l~~1~L-iiri1Jn~3.J~'J1J~3.J 1~fJl-if~f1~. .
~L~1'l~';~'J'l3.JLLU1U1'JULL1J1JLL~~Vl'l~L~fJ'J (One~way Analysis

of Variance) LL~~LL1J1JVl~~'f)1J1I'f)~cil~LL~U (Duncan'Multiple

Range Test) ~1~cil1J~'J'l3.JL~'f)JU1'f)fJ~~ 95 vT~mUn'l1;;~~~

~~1 ~r1'lL'il~fJ1I'f)~1E3.J'lruL'n~~' un~3.J~'J1J~3.JLUU 100. .

eJ~n1'afinti1
~ ,.., .._,..: 0

a1'5an~~1na'JU'JU!lil\1'J1U'VI1\1~'5::b!l3JelaG1i1n1'5b'W3J~1U'JU
.

!liI\1 b'llaaa-5'1\1I.-iu 'LtI~1n biiil b~iI b'VI~iln bbc;i1~.ij elac;iil b'llaa

a-5'1\1l.fliI'51~U CCL-25
d .." ,,') .J'~.."

~6.J'rJVI~~'rJ1J~en~~~11~~~U 1.£J~1nL U'rJL£J'rJ~ ~~'rJn~'J£J~11

~ ,", ".,I ~ " "
~n~~1n~'JU'JU'1J'rJ~'J1U~1~~1~~'1JVl1~~1J~'J16.JL'1J6.J'1JU'1J'rJ~.
1U1~U~v\1n1J 1, 5, 10, 20 LL~~ 50 16.J1~m:;6.JI;]'rJ~~~~j;l1

','j1J~1 ~ en~~~11~ ~tlq'u 1 £J~~1U'JU~ Yi6.J:fJu 'rJu1~~ii £J~1 ro1"1!Vl1~~C1t1

(p < 0.05) ~~'rJLm£J1J~ ~£J1Jn1Jn~6.J~'J1JfJ6.J (lU~ 1) 1 U'1Jru~~

Len~~~11~L~'rJ11t1u ccL-2513J','j1Jn11Lu~£JULLU~~'1J'rJ~~1u'Ju

Len~~'rJu1~~ii£J~1ro1"1!L~'rJLm£J1JL~£J1Jn1Jn~6.J~'J1JfJ6.J(p > 0.05)

(1U~ 1)
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,\J'V! 1 ~iI~tJ~~,)1~n~~')n~'1U'1U~tJ~'1,)U"',)~~1::L ~~'1J L 'DiliI~1,)~L~U ~tJYlLLtJn~')m U'1J L tJtJL ,..~tJn LLiI::L 'DiliI~1,)~LfltJ1,) ~U L~tJ'1Lfl1,)::"'~'1tJn,)1tJtJ~L 'DiIiI
u ,

~'1tJ~L~V1~U1JiI L'Dflr;t1nVt~~tJ1J~'1tJ~,)1~ri~~')nri'1u.?Ju~tJ~~,)U"',)~~1::L,j~fI'1,)~L,j~,jU~tJ~11J1~U 1, 5, 10, 20, 50 1~1f1m1~rlltJ~iI~~~nUUL'1i1,)
" " ,

24 ,t'11~~

~1 L uLLnuit~LL~ ~~ili~1 W1lt)~L ~ftfi LUU1t) Uft::L~t)L Yiu1Jli1Jn~~ ~'11J I'J~ ri'1ULLnU Ut)ULL~~~ ~'11~L ,j~,jU1It)~ 1U1~U 'l U~11~ Ii ~~1nri'1U1U

, "
1It)~'11U\oI1~~1::L1I

* LL~~~~'11~LL~n~1~t)U1~nUUtJ1;;'YVl1~~tJ~ L~t)LYiU1Jli1Jn~~~'11J~~~ IX = 0.05 ~ftm1Vl~ftt)~LL~~~1~UiU1It)~~1L~;U :t ~1L;jU~L1JU~1~1~1U

(n=6)

Fig. 1 The effect of aloe vera gel on the proliferation of primary cultured human gingival fibroblast and keratinocyte cell line (CCL-25) via the methylene

blue staining assay. Cells were treated with aloe vera gel at the protein concentration of I, 5, 10, 20, and 50 I1p/ml for 24 hours.

Y-axis shows the percentage of cell number compared with the control group, while X-axis shows the final protein concentration of aloe vera gel.

* demonstrates significant difference from the control group at p=O.05. Data are showed in mean :t standard deviation (n=6).



'} nuPJ "j'J'11"12S4S;2S:61-70 65

~. . ..d.":
a1'3an~'oi1na~Utl1\1!J0I\1~1U"'1\1'oi'3:L!J3Jela~OIn1'3L'W3J

-;$1U~U!J0I\1L!laaai1\1LaU 'l.tI'oi1n L;iOlL~OIL"'~OI n LLa:L!laa

a;1\1LROI'31iiU CCL-25

..'" ""1d .l'd ;.I'
L"D~~~'J1~L~U~UVlLLUn,,1nL U'f)LU'f)L ~~'f)n 3.Jn1'JL't'I3.J"lJU

0 .. , ..~ 0 ~ ~~ d '"
"IJ'f)~"1U'JUL"D~~'f)U1~3.JUU~1f'1tl.JVl1~~tlj;1 L3.J'f)Vl~~'f)1J~'JU

~, , ",d ~ '" '"

~1'J~n~,,1n~'JUU1~"IJ'f)~'J1U~1~,,'J~L"lJVl'J~~1Jf'1'J13.JL"lJ3.J"lJU

'II'1J~1U'i~ULv11nlJ 20, 50, 100, 200 LL'tI~ 400 13.J1~mf3.J~'1J

fJ'tI~~l'l'i (p < 0.05) L~'1JL~UlJnlJn~3.J~'JlJrJ3.J (XU~ 2)
, ~ ..";.1'

~'JUL"D'tI'tI~'i1~L~'1J'i1l'lU CCL-25 ~lJ3.Jm'iL~3.J'IIU'II'1J~
. .. , ..~ . ~ ~~ d ...

"1U'JUL"D'tI'tI'1JU1~3.JUU~1~rjJV11~~tll'l L3.J'1JV1~~'1JlJ~'JU~1'i

~, , ...d ~ ... ...

~n~,,1n~'JUU1~'II'1J~'J1Um~,,'i~L'IIV1'i~~lJ~'J13.JL'II3.J'IIU'II'1J~

1U'i~ULv11nlJ 20 13.J1~'inf3.J~'1JfJ'tI~~l'l'i (p < 0.05) (XU~ 2)

140

120

""1tZ
ItZ
'G=I

a
,-
~

~
.".
('G:)
r
~~
ItZ
~
('G:)

~tf"

100

0 gingival fibroblast. keratinocyte CCL-25

40

20

20 50 100 200 400 600

..I -, , ",..""".J J' d.. .." - d - .." " ..
1\J'WI 2 ~~~'f)~~'11~n~~'1n~'JuU'1~~'f)~'J'1U""1~~1::L~~'f)L~~~~1'1~L~U~UV1LLUn~'1rnU'f)LU'f)L"'~'f)rnL~::L~~~~1'1~LfI'f)1'1~U L~'f)'JL~1'1::"'~'Jun'11U'f)~L~~~

~'JU~L~VI~U1J~ L~~flC1nV1~~'f)1J~'JU~'11~n~~'1n~'JuU'1~~'f)~t)'1U""1~~1::L;rv1f1'J'1~L;r~;rU~'f)~tU1~U 20. 50. 100, 200, 400 LL~:: 600 1~tfl1n'i~i'1'f)
~ ~

fJ~~~~1LUUL'J~'1 24 /r;'Jl~~

1'1'1 L uLLnur;f~LL~ ~~ill~'1{U~'f)~L ~~flLUU1'f)U~::L~ 'f) L Viu1Jn1Jn~~ fI'J1J ~~ ~'JULLnu U'f)ULL~~~~'J'1~L ;r~;rU~'f)~ tU1~UL U~'11~n~~'1n~'Ju U'1~

, "
~'f)~'J'1U""1~~1::L~

* LL~~~fI'J'1~LL~ni'1'1~t),j'1~"iiUtd'1RcyV1'1~~ti;j L~'f)LViu1Jn1Jn~~fI'J1J~~v1 a = 0.05 ~~n'11V1~~t)~LL~~~1~UlU~t)~I'1'1L~;U :t: ';'1L;jU~L1JU~'1~1"'1U

(n=6)

Fig. 2 The effect of aloe vera exudate on the proliferation of primary cultured human gingival fibroblast and keratinocyte cell line (CCL-25) via the
methylene blue staining assay. Cells were treated with aloe vera exudate at the protein concentration of 20, 50, 100, 200, 400 and 600 ~p/ml for 24

hours.

Y-axis shows the percentage of cell number compared with the control group, while X-axis shows the final protein concentration of aloe vera exudate.

* demonstrates significant difference from the control group at p=O.05. Data are showed in mean :t standard deviation (n=6).
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fI'J13J I. 'iJu 'Wti!l2l\1 a1' an (;1 'Ii 1 n a'Ju 211\1 !l2I\1'J1U'M1\1'1i': I. !I'VI3J

Gi2l1.'2Iaaai1\1I..u'L2Il.La:I.'2Iaaai1~l.fl2I'1~U CCL-25
, ~ ," ,

~1n~~n1~~~~~~~U~1 ~1~~n~~1n~~U~U~~~~1U
.

~1~~~::L,j' ~~::ri\Ur1~1~L,j'~,j'U 0-50 1~1r1~nf~r;i~~~~~~~

13J3"1 r1~1~ LU U ~~r;i~ L on~ii~11~ L~u1!J LL~::L on~ii~11~ Lr1~~1 ~U

CCL-25 (~U~ 1) 1U~CU::~~1~~Ii'~~1n~~U!J1~~~~~1U..

~1~~~::L,j' ~~::v1Ur1~1~L,j'~,j'U 600 1~1r1~nf~r;i~~~~~~~ 3"1

r1~1~LUU~~r;i~Lon~ii~11~L~u1!J (~U~ 2) ~~u~::ri\Ur1~1~..

L U U ~m ~~~1~~ Ii' ~~1 n~~u !J1~~~~~1U ~1~~~:: L ,j'~3"1 r;i ~ L on~ii

~11~Lr1~~1~U ~tJ~~::ri\Ur1~1~L,j'~,j'U~~LLr;i 50 t1~ 600 1~1r1~-..

nf~r;i~~~~~~~ (~U~ 2)..

- ~
'J"i1'am

'1 .. ~..r -~'1"'. ..
~Un11f1n~f11-3Uf1ru~~')~tJ~~V11m1f1nM1~~'IJ'fI-3~11

..

~, "'~, '" , .,I.., .,:
~n~~1n,)1U\-I1-3~1~L 'lJV1-3~,)U,)ULL~~~,)UtJ1-3 V1~(J1'f1n1n ~~.
~1U,)UL 'D~tfj 1')~,f-3n11~n~ f1,)1~ LUU~m'fl-3~11~ Ii' ~~1n
, "',.. '" '" '1.,1 ..r.J..

,)1U\-l1-3~1~L'IJ(J1'f1L'D~~~11-3L~U ~tJV1LLtJn~1nL U'fILtJ'fI L \-I~'fIn

LL~~L'D~tfj~11-3Lf1'f111UtU CCL-25 1~tJ1ifn11;;~~1u,)uL'D~tfj

~,)tJ'1jfin11u 'fI~ L 'D~tfj ~') tJ~ L~ VI~ U U~~-3 LU U '1jfi~ LL U~U 1;iu 1~ tJ..
18 ~ ~ ~ .,I~ Q" ". I

Finlay LL~~f1ru~ ~~tJ'fI1f1tJ\-I~nn11V1~L~V1~U\!~~u1~,u')n. '1'" '" Q ~.I .. !'1 '1 .,1".1
V11 ~ \-I~1~11C1tJ'fI~(J1~~11~u1(J1ULL~~f111~U ~l!L~1j;1V1~u1~~~U.
U ufJ') L 'D~tfj ~1 nJ u n11~ ~ ~1 tJ ~ ~') tJ ~11~~~1 tJ n1~ LL~ ') u11 U

tfJ1U~1n11~~n~ULL~-3L ~'fIr;i1U')ru\-l1ill~1ruL 'D~~L~ (11 L 'D~tfj
..... '" Q" Q" " .¥ '"

~~1U,)U~1n n11tJ'fI~ (J1 ~~L~V1~UU~ n~~~1 n'IJu~,) tJLL~~
..

vi1111i~~1n11~ ~n~ULL~-3~1n n11U'fI~ L 'D~tfj~')tJ~ L~VI~U U~.. ..
..r.. '" .. . I .J ...1 Q".,I . '1 '" ,
U~'IJ'fI~\-I~1tJu1~n11LU'fI-3~1nLuU,)fiV1V11~~-31tJ ~~~')n

1,)~L1,) ~~11iftoj1tJi.I'fItJ LL~~fT-3~1~11C1U1~11-nLun1nmtJU-

.. Q Q .., Q.,I.., Q
L V1tJU'fIV1fi~~'IJ'fI-3~11\-11'f1 tJ1 LL(J1~~'DU~V1~ (J1'f1n11L~1tlJ'IJ'fI-3

L'D~~L~15-18 'fIU1-311ri(J11~'1jfiif'fl1~~;;'fI~11i'~U1-3u1~n111 ULL~

'IJ'fI-3ill~1ruL'D~tfjvtl4"tun11;;~ 1~tJ~u~1n11U~~L'D~tfj~')tJ~
Q" '1'" .~ ...,1.. it .~ '" '1'"

L~V1~UU~~~ ~ \-I~~LL~~-3u1~1ruL'D~~V1~~tJ Uu1~1ruU'fItJ ~~
.. ..

'1 ,~ .,I. ~ .. .. Q" '" Q ...,1'1 '"
~~'D ~L~U LL~~V1~1 f1ru f1'f1~L~V1~U U~'fI1~~~tJ'fI~ (J1 ~ L 'D~~V1 ~~w ..

fU/fJU(J111 tJ~1n~11~V1 ~~'fIU LLl'l fT-313J~ru L~ tJf1ru~~u ~1 U.. w ... ~ ..r.. '" Q ~.I .. Q

n11tJ~Ln1~nU~1UL~1~L~tJ-3\-11~'fI1~tJ'fI~(J1~~u1(J1UU1-3'DU~

.,I .."'.¥ .'1"'.1 .J'1'"
V1L'D~~~11-3'IJUV11 ~ \-In11LLu~~~f1~1~Lf1~'fIU~~

.. '" '" '1 .. '" Q...I ...,1..
L'D~~~11-3L~U ~tJLL~~L'D~~~11-3Lf1'f111 (J1U LuUL'D~~V1~

UV1U1V1~1 riru l'l'fln11\-11tJ'IJ'fI-3U1 ~ LL~~ r;1'-3J Uf1 ru~~'itJ~-31~w ..

.,I ~ ,'" ~
')1-3 LL~ U V1~~V1 ~~~U~~'IJ'fI-3~11~ n ~~1 n ~ ,)U,)ULL~~~11~ n ~.
~1 n~')u tJ1-3'IJ'fI-3~1U \-I1-3~1~L ;;~~ l'l'fl L 'D~tfj L 'D~tfj~11-3Ltlq'U 1 tJ

.. '" ~ d J d.. d..
LL~:;L on~~£q'il~L~If)'il [;lUV1LLfJn~ln L UIf)LfJIf) L ~~If)nLL~:;L fJIf) L3,JIf)n

-rllf)~Uln (oral mucosa) LLtliL ~If)~~lnL V1~U~nlnLfJnLon~;£q11~

L~If)'il~U~lnLdlf)L~If)L~11f)nLL~:;L~If)L~If)n-rllf)~Uln nltji~If)fJ ..

1 UiU[;llf)U'1JIf)~nl'iY"i ~Ul vil1 ~~t;jfJ?fIIf)~ l-ifL on~;£q11~L~If)'il ~U..

CCL-25 ~~LiJUL on~;3,J:;L1~LLtliU~ ~~~tjin~CU:;Ul~If) fJl~~~l fJ

Lon~;£q11~L~If)'il~UUn~ 1 unl'ivilnl'i~t;jfJ~f~d
~ ,"', ",d ~ '"

£ql'i£qn~~ln£q'JU'JU'1JIf)~'J1U~1~~'i:;L'1JV1'i:;~U~'J13,JL'1J3,J 1,.
5, 10, 20 LL~:; 50 13,J1~ffi:;3,Jtlilf)~~~~[;l'i 31CJ~n'i:;?fIunl'i.
L ~3,J~lU'JUL on~;'1J If)~ Lon~;£q11~ L~ul fJIf) fJl~~ii fJ~l ~ tl.!V11~

~~d ~ d -- '" d
£qtl[;lV1'i:;~U~'Jl3,JL'DIf)3,JU'ilf)fJ~:; 95 (p < 0.05) 'D~CJ~nl'iV1~~If)~

mllld£qlf)~~~If)~Ii'UCJ~nl'iV1~~If)~~~L~fJ~'ilfJ~lU3,Jlrilf)U 11,19-22

LLtlilf)fJl~1'in~£ql'iv11-nL Unl'iV1~£qlf)ULiJU£ql'i£qIi'~'i'J3,J vil1 ~

1.1J£q13,Jl'itlU~mlll~lLiJUCJ~'1JIf)~£ql'i'Du~1~lu~'Jut)'U'1JIf)~~lU.
~l~~'i:;L;rv1~CJ~l Unl'in'i:;?fIunl'iL ~3,J~lU'JUL'D~; LLtli1l11~.
'ilfJ~luti~n~3,J1 'I'4;LLon~~11~~ (polysaccharide) r;T'JIf)fJl~L-rlu

lectin-like molecule, mannose-6-phosphate LL~:; acetylated
d ,"', "'.. 1mannan V1LLfJn3,Jl~ln£q'JU'JU'1JIf)~'J1U~1~~'i:;L'1Jtl~CJ~ Unl'i.

n'i:;?fIunl'iL ~3,J~lU'JU'1JIf)~Lon~;£q11~L~ulfJ21 LL~:;nl'iY"i~ul.
'1JIf)~Lon~; dendritic ~~LiJULon~;L~fJ'J;rlf)~Ii'U'i:;UUl1~~3,Jli'u23.. .
LL tIi If) fJl~ 1 'in~ £ql 'i£q Ii' ~~1 n~ 'J U t)'U '1J If)~ ~1 U ~1~~'i:; L ,j1.1J~ CJ~.

,..~o~,.do .. ..'" ~
If) fJl~3,JU fJ£ql ~tl.! [;llf)nln 'l'43,J~lU'JUL 'D~~'1JIf)~L 'D~~£q'il~L~If)'il[;lU

d d '" ..
CCL-25 ~lnnl'iV1UV1'JU'J'i'iCUn'i'i3,JV1LnfJ'J'1JIf)~ 'l'4U3,Jnl'i

.. ~"", '" ,
'ilfJ~lUtl~CJ~'1JIf)~£ql'i£qn~~ln~'JU'JU'1JIf)~'J1U~1~~'i:;L'1J[;llf).
Lon~; £q11~L~If)'il~uv11.1J£qlf)~~~If)~li'u 1~fJ Lawrence24 'l'4U
, ~ ,'" , ~

'Jl£ql'i£qn~~ln£q'JU'JU£ql3,Jl'itlL'i~nl'i~lfJ'1J'f)~'DU corneal.
epithelium '1Jcu:;v1 Watcher LL~:; Wheeland25 ~ln University

of California £q~:;jlf)L3,J1nl LL~:; Reynold LL~:;~CU:;26 ~ln

U'i:;LV1P1tiJ~ntl~ 1l11'ilfJ~lU~1£ql'i£qIi'~~ln~'Ju1U'1J'f)~~lU

~l~~'i:;L ,j1.1J31CJ~tIi'f)nlni~nln~1tl.!L~U 1[;l'1JIf)~iu epithelium

(re-epithelization) 1 ui[;l')V1~~If)~v1tJnvil1~LiJuLLCJ~ LL~:;nl'i
J d ~ ..

~lfJ'1JIf)~L Ulf)LfJIf)n'i:;~n[;ll (corneal epithelium) '1JIf)~£q[;l'JV1~~If)~

v1tlnvil1 ~LiJULLCJ~[;ll3,JrJlr;Tu ~lnCJ~nl'iV1~~If)~v1'tlll ~~If)1~~
..

~'J13,JLiJu1u1l11~1 £ql'i£qIi'~~ln~'JUt)'U'1JIf)~~lU~l~~'i:;L;r If)1~.
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Abstract
Objective To study the effect of aloe vera extracts on the proliferation of gingival fibroblasts and ketatinocytes

CCL-25
Material and methods Cells were treated with the different protein concentration of aloe vera gel and exudate

extracts for 24 hours. After that the number of cells were measured by the methylene blue staining assay. The

results were statistically analyzed by using One-way Analysis of Variance.

Results The aloe vera gel extract at protein concentration of 1- 50 ~g/ml induced the gingival fibroblast proliferation

significantly, but not keratinocyte. The exudate extract at protein concentration of 20-400 ~g/ml significantly

stimulated the proliferation of gingival fibroblasts while only concentration 20 ~g/ml of exduate induced

keratinocyte proliferation (p<0.05).
Conclusion The aloe vera gel extract (1-50 ~g/ml) and the exudate extract (20-400 ~g/ml) induced the gingival

fibroblast proliferation.

(CU Dent J 2002;25: 61-70)

Key words: Aloe vera; fibroblast; kerationocyte
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