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U~u'tVlU~ L'D~~£q't1~L£qU~UVlL~1::L~U~~1nLU'fILU'f) ~1~~ULL~::LU'f)LU'fIL~~'fIn

i."u8:?Hn'J'I L on~.a~::C1nVl~£q'f)U~')U£q11£q n~~,)u1uLL~::~,)U U1~"f)~~1U~1~~1::L;; LL~::£q1't£q n ~~,)u1u~C1nvi11 ~, ", . "

LL ~~ 1 U'f)1~11Ltu~L-n~.a~u11P1~1n:nf2.J LUUL,)~1 24 i') 12.J~ ~1n.juli~t.j1U,)ULon~.a~')U£q1'tL~2.J\ii\iiLL~::~L~11::';'

Vl1~£qti~LLUU One way ANOY A (a < 0.05)

118n'J'IRnti'J £q11£qn~~,)U1U~1::iiu~,)12.JL;;2.J;;U"f)~1U1~U 5, 10, 20 LL~:: 50 12.J1~1nf2.JIJ1'f)~~~fI~1 n~~n't::;'u. .
n1'tL ~2.Jt.j1U')U"f)~L-n~.aL~uu~mvTur;i' LL~::L on~.a£q11~L~u1u~L ~1::Ltu~~1nL d'f)L~'fI 1 ~1~o;(U 'f)u1~niiu~1Pi't1jVl1~

£qti~ £q11£qri~ioi,)uU1~"f)~~1U~1~~1::L'Ii~'1::;U~,)12.JL'li2.J'liU"fI~1u1tJiU 400 LL~:: 600 12.J1~1n:;2.J
,~~~ ~ . .. .."4_~~" .." ".,oJ .r .r" 1 .":r

~'f)2.J~~~~1 2.J~~~~~1U,)ULon~~"fI~L-n~~ L'f)UU~u1VlU~ LL~::Lon~~£q't1~L£qU ~UVl L ~1::L~U~~1nL U'f)LU'f) ~1~~U

'f)U1~niiu~1Pi't1jVl1~£qti~ £q11£qn ~~,)U1U"f)~~1U~1~~1::L ;;~vi11 ~LL ~~~')u~fiLU'flnLL;j~ ~~,)12.J L ;;2.J;;U"fI~ 1U1~U.
50, 1 00 LL~:: 200 12.J1~1nf2.JIJ1'f1~~~~~1 n~~n't::;'un11Lri2.Jt.j1U,)ULon~.a"fI~Lon~.aL~uu~mvTur;i' LL~::L'D~.a

£q11~L~u1u~L ~1::Ltu~~1nL d'flL~'f) 1 ~1~o;(U LL~::£q11£qn~' ~,)U1U"fI~~1U~1~~1::L ;;~vi11 ~LL ~~~')u~fiLU'f)nLL;j~~~,)12.J.
L;;2.J;;U"fI~1u1tJiu 50 LL~:: 1 00 12.J1~1nf2.JIJ1'f)~~fI~~1 n~~n1::;'un11L ri2.Jt.j1U')U"f)~L-n~.a£q11~L~u1u~LLun.r.. 4 ,~~. - ~~ .
~1nLU'f)LU'f)L~~'f)n 'f)U1~2.JUU£q1~t1jVl1~£qC1~

.'Itl £q11£qn~~,)U1U"f)~~1U~1~~1::L;; ~1::r;i'U~,)12.JL;;2.J;;U"f)~1t11~U 5-50 12.J1~1nf2.JIJ1'f)~~~~~1 LL~::£q11£qn~, .
ioi')u"iU"f)~~1U~1~~1::L;;~vi11 ~LL ~~~')u~fiLU'f)nLL;j~ ~,)12.JL;;2.J;;U"fI~1t11~U 50-200 12.J1~1nf2.JIJ1'f)~~~~~1.

"..:. .. .."4_~~" .."".,oJ .r .r" 1 -":r
£q12.J11C1n1::~un11L ~ 2.J~1U,)ULon~~"fI~Lon~~ L'f)UU~u1VlU~ L'D~~£q11~L£qU ~UVl L ~1::L~U~~1nL U'f) LU'fI ~1~~U.
'f)U1~nii U~1 Pi' CUVl1~£qti ~ £q11£qn~ioi')u1U"f)~~1U~1~~1::L ;;~vi11 ~LL v.~~')u~fiLU'fInLL;j~ ~,)12.J L ;;2.J;;U"f)~ 1t11~U

., 1 -, ~ ~~ "..: . .. ..""., oJ .r.. 4
50-1 00 ~2.J r11n12.J~'f)2.J~~~~'t £q12.J11C1n't::~un1n ~2.J~1U,)UL-n~~"f)~L-n~~£q11~L£qU~UVlLLun~1nL U'fILU'fIL ~~'f)n.
'f)U1~nii U~1Pi't1jVl1~£qti ~ 1 u,ru::~ £q11£qn ~~,)UU1~"fI~~1U~1~~1::L;;~'t::iiu ~,)12.J L ;;2.J;;U"f)~ 1U1~U 400 LL~::

600 12.J1~1nf2.JIJ1'f)~~~~~1 n~~~~t.j1U,)ULon~.a L~uu~mvTur;i'LL~::Lon~.a£q11~L~u1u~LLun~1nL d'f)L~'fI 1 ~1~o;(U

'f)u1~niiu~1Pi'CUVl1~£qti;'!
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Yi'Afi1 Bruru::n~ 7 Yif1f1'a LL'a::P1lU::. ~ ~48

oJ!'J fJiilJt~n111:;:Fl1 fJ Lfi 'f)~~'f)~fJ'J",ii~mfl1lJ LL~~ 'f)~ [;In 1 'J 1 'f) L~ [;I,

'DU~U (UV-B)ll ~1n~1U~~fJU1i'f)~~'f)~Flru:;:~~EJ V'llJ~1
"

~,", "..".;.
~"1~n~~'JU'JU"lI'f)~'J"U"'"~,,1:;:L~ ~~~n1:;:[;IUn11L V'I~~1U'JU, ,

.. .."" ., ~ .l' oJ ~ '1 '..
L'D~~~'f)~Lon~~~11~L~U~fJVlLLfJn~1~1nL U'f)LfJ'f)L "'~'f)n LL[;I ~~

~~(;]'f)L on~~l~~L ~'f)lJfJ'J CCL- 2 5 Ln'f)[;I1'J"t)'~ L~fJn11U'f)~,
Lon~';fI'JfJ~L~Vt~UlJ~ 12 LL(;]'f)U1~11ri~ii~1~LFlfJ~n11~n~~~~'f)~

"
~ ,", , ,,~.. , .;

~11~n ~~ 'JU'JULL~:;:~'JU fJ"~~'f)~'J"U"'"~~1:;:L ~VI~ [;I'f)n11L V'I~,
~1U'JU~'f)~L on~'; L ~U tj~mo;}UrJ1LL~:;:L 'D~';~n~L~U 1 fJ~'f)~L if'f) L ~'f)

1 V'l1~.;rU

0

~\'IU1

iTClJ""11jrJmvi'u~LL~::-(iu~ !oj~LtJUiTClJ""1..,,;nVl1~~1U
'.1 .1 1 1" 0 1 "~ .

~~111Vi"D'fJ~u1n~'fJ~uj::LVlPI VlU "D~n'fJ ""Ln~n1jVl1~1U~'fJ~.
'fJ:J u'"J::mvi'u~ LL~:: r;i' '"J -(i u ti~ LLm jrJmvi'u ~~ ::fn ~1 ~ '"J Un1 j

ri1!oj~LLcJUrJj1u~:fiuVl16 \1UJ1~1U j'"J~nUn1nn~1j1n-(iu.
~'"JuljrJ-(iu~~::fnM1~'"Jun1jri1!oj~L d'fJ-(iu~'"Ju~~ LL~::n1j. .
1oif:J~~1un1jfnM1Uj::~1V1-(iU (pulp capping) 1~urJ1~"":J~
1"cO ".r 1 0 .r". ~ -.. .r .";f -
..,,~n1j~11~~U~1 ""~~'fJ~L U'fJL U'fJujVlU~LL~::L U'fJ-nU111U""~~

n1jfnM1~1~ii1r;i'u LLIJi'fJU1~ ljri~rii~j1n1j~11~;1u~11..,,~

.r.. 0 J~.r" .. " ~~o
~'fJ~L U'fJLU'fJL ""~1ULn~~U"D1""j'fJU'fJU~1n LL~::U1~rJj~n L~

LL UU'fJU2-4 r;i'~,fun1j~u""1~1j~31rJ'"J1~~1~1jt11un11nj::~u .
" Q". ~ -.. .r -";f.r 1 ' oJ . 1"

n1j~j1~L'fJUU~ujVlU~LL~::L U'fJ-nU~U~1""~ L Vi'fJU1~1 "D

1'"J~nun1jfn~11jrJmvi'u~LL~::-(iu~ ~~LUU~~~U1~u1~1 U... " "
n1jPlnM1rJUrJ'"J1

iI~JUf1ru::;~~tJ1~vi1n11~~tJ L ~'flP1n~1CJfi'll'fl~~11
..

~," 0 0 ,,::. ~
~n (;1~,)U,)ULLfi::;~,)UtJ1~'II'fl~,)1U m~,,1::;L 'II 1,)~VI~~11~n(;1,
~')u1u~CJnvi11 ~LL ~~~,)tJ~fiLfj'flnLLii~ (freeze-drying / lyo-

philization) ~31(;]'fln11L ~~"'1U,)U'II'fl~L'Dfi£Lte)ufj(;1m.;Jur;J
.." "'1" .r .r d '1.':r ..

L'Dfi~~11~L~U ~tJVlL ~1::;L~tJ~,,1nL U'flLtJ'fl ~ ~1~¥'IU LL~::;L'D~~

""'1" .r .rd.. ..
~11~L~U ~tJVlL ~1::;L~tJ~,,1nL U'flLtJ'flL "'~'fln [;l~'fl(;1"Up!n~1

...1 ~ , " , .., .r "
f1,)1~LuU~m'fl~'II'f)~,)1um~,,1::;L'IIVI~[;l'flL'D~~L"'fi1U (;1')tJn11
~ .." " '1 ".r.r" ..1"
,)Lf111::;"'(;1')tJ~11L'f)~VIVI ~(;1tJf1,)1~1~U~1ULlJ'fl~[;lUVI (;1,,1n

.. OJ

n11P1n~f1f~:J ,,::;u111J~n11-lit;j.Ju1~11~n(;1'11'fl~~1um~"1::;L ii..

~11-nL UVl1~.;JU[;ln11~(;]'fl 11J

- ~_d
'J'a Gl'eJ'lJ n"a t"u.1.1.~:'J fin1"a

. .

d ~ ,.., .
n'l'a I,m'a iJ aJ&'l'a& n m &~U ~UI,I, ~::&~UiJ'l\1!J £)\1~'lU

.
..

'VI'l\1~'a::I,!J (aloe vera gel and exudate)
... ~, ". ,J-~

n11Ll'l1tJ~~11~n~1J'f}~'"J1um~,,1~L1J Vl1l'l1~'"JfiVl~'"J"tJ "
L~tJ11tJ~1U~1ri'f}U 12 1~tJf.1'f}~'f} 1lJ~1U~1~"1~L.ji -jiufi.
Aloe barbadensis ~~~'"J1~nt)1~lJ1L'"Jru1~u1lJ 6-10

L'nU~L~l'l1 "~C1nU1~1~1~1o:i~~'f}1~~'"JtJ.J1niu LL~~~'f}n~'"Ju
"

tJ'"J~LUU~L;;tJ'"Jf)f)n L~~f)LL~~'"Jut)u1~ ~1~~'"JtJ.J1niuL~'f}.
ri1f;j~~'"JUtJ1~~'f}1"uuLi1'f}UnlJ~'"Jut)u "1nJutt.u~'"Jut)u1~, ,
LtJuiuL~n 1 1JU1~U1~~1ru 2X2X2 iJ~~L~l'l1 LL~'"Jvi11o:i

~~L~tJ~~'"JtJL~1'f}~ homogenizer (Wheaton, NJ, USA)
, " . ~, ... ~ ,

n1'f}~~1U~11J1'"JlJ1~l'l1~~1~lJ ~'"Jun11Ll'l1tJ~~11~n~~'"JutJ1~

1J'f}~~1U~1~"1~L.ji L~'f}lJ!~1lJ~1U~1~"1~L.ji ~'"JutJ1~,,~1~~

'f}'f}n~1"1n~ '"JULU~ 'f}n ~1U 1 U1J'f}~~1U ~1~"1~L.ji l'l1 ~lJ1L '"J ru 1'f}tJ

lJ!~ 1'f}U1~~1ru 1 -t'"J1~~ "1nJuL~'f}"1~~'"JUtJ1~"1n1lJ~1U

~1~"1~L.ji~'"JtJ.J1niu1u~l'l11~'"JU 1: 50

~ ':"'.I~ " .l d.l
L~£JVl'1 LlJ~Uj;1'fJU~'fJ~n11~11~L U'fJ L £J'fJ~U~1Vl~LL VlU

U1~n'fJ1J~'1£J 3 ,TUj;1'fJU~r;i'fJL,j'fJ~nU fi'fJ n11LY;~';'1U'1U

L'D~; (cell proliferation) n11-ii~u1LU;£JULLU~~LUUL'D~;

yj1~1U~~1J1nf (cell differentiation and maturation) LL~~..
" ~ .

n11~11~~11L~Vl1n'DU'fJnL'D~~ (extracellular matrIX syn-

thesis)s-6 1~£JL'D~;L~uU~tI1vlUrfI L'D~;~11~L~u1£J~'f)~L;!'fJL~'f)
~.":f .."" '1 .l d .. '«1 ..
L ~1~nU LL~~L'D~~~11~L~U L£J~'fJ~L U'fJL£J'fJL ""~'fJn LlJUL'D~~

~ ~1JVl1J1 Vltfi1 ri C1J r;i'fJ m1~11~;1u~1 Vl ~ LL VlU ~ 'fJ~ L ra U u ~ tI1vlUrfI

(periodontal ligament) L;!'fJ-tlU-rl'fJ~LL'D~ (reparative
. d' d.. 0 ~ ~ ~ ..~ "

dentm) LL~~LU'fJL£J'fJL""~'fJnj;11~~1~1J ~~UU~11Vl~~~n1~j;1U.
n11L Y;~';'1U'1UL 'D~;~11~L~U 1 £JL ""~1;i tJ'fJ~~~'1u-rl'1£J 1 un11

"d' .l d a.l
~11~~U~1Vl~LL VlU~'fJ~L U'fJL £J'fJL 1'1~U

1~£J.fI'1 L U ~11~n ~~1n ~1U""1~~1~L ii~1~11C1LL tJ~ L~LUU

2 ~'1ufi'fJ ~11~n~~'1"U1u (aloe vera gel) ~lin~ru~Luu

~'fJ~L""~'11~ LL~~~11~n~~'1U£J1~ (aloe vera exudate) ~~~

~L""~'fJ~7 Chithra LL~~~ru~ L~11£J~1Un~~~~'fJ~~11~n~

~'1U~U~'fJ~~1U""1~~1~L ii ~~'1u-rl'1£J1 un11""1£J~'fJ~1J1~LL~~.
1 U""UVl~~'fJ~ 1~£J~1J~n11~11~~'fJ~~1L~U~1nL 'D~;~11~L~u1£J..

~ ~ . ~ 0 ..
~'fJ~~'1""U~ (skin fibroblast) LL~~m1L ~~~1U'1U~'fJ~L'D~~1J.
~'1 ii~8-9 u'f)n~1n;i~11~n~~1n~'1U~U~'fJ~~1U""1~~1~Lii.
ii~~~~~~n11-iinL~1J 1~£Jii1Jtf~n11yj1~1U~'fJ~L'fJUL'D~ cyclo-

d~ ".." .
oxygenase 'D~~""U1Vl~'11J~~~11~~11 prostaglandm E. 2
d.«1 " ~ ~ _I ~ 10

'D~ LlJU~11VlLn £J'1~'fJ~n1Jn11Ln ~'fJ1n11lJ'1~ LL~~'fJnL~1J LL~~
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""l 1'" n ~~lvlvT~",'eJ~'DU~ ,,~C1n LLUnn1'eJ~vl')Un1~~'lM"
.. . 'I ".1 .r " ,

n1'eJ~LU'eJ1 1 LL~~'V1'lL~u1'lPl,,'lnL'D'eJ~')Un'l1~'lUn1~~'lM

lUl1111L'D~~1~", ~U'l~L-XU~'lPlutfn~'l~ 0.22 1~1~1L~1111
" "

LL~~Lfiu~'eJCU~l1fJ -80 'eJ~PI'lL'D~L:nU'" ~,)'l~Lii~iiU'IJ'eJ~lu1~u. "
1 U""l1"'n~~,)u1uLL~~~,)U U'l~~'eJ~1'lU~'l~"1~L ii "~C1nf'i'lU,)CU. "
vl,)u'D~;;~m~'lrulu1~u'IJ'eJ~ Bio-Rad (CA. USA) Lmuu.
L YiuunUn1'lW~'l1111~'lU~'eJ~ lu1~utiJ~u~fJu (bovine serum

.. "

albumin. fraction V) ~1~t;i"u~,)'l~Lii~iiul;]'l~nu l~uvi'l

l11'l~f'i'lLL u~u'll uL'eJn""l1-u'eJ~u1~'V1l:J~~111 ~,)u""l1"'n~~,)u1u
" .

~'eJ~1'lU~'l~"1~L ii"~C1n f'i'lu,)u~,)'l~ L ii~iiu'IJ'eJ~""l11"t'1~ LL 'D~-"

~'l11" vl')u?fi'IJ'eJ~ Nelson-Somogyi l~uLmuuLYiuunu

r1'ln1'lW~'l1111~'lU~'eJ~.J'l111'l~n~ 1~", ~1~t;i"u~,)'l~Lii~iiul;]'l~.. "

nu 111'l~~ii~~'eJ~~'eJu5u~n'l1=n,)L~~ 11'l~~'D'l=n,)L~i1 ~ru~
o;JUl1ILL "t'I'V1uPl'l"'l1If '1~'l~~n1ru~~'l~'V1U'l~U 13

~ru::VlUVlLL YiVltJP11~Vlf ,,~1"1 L L1'fJ~"lnnI1!i1V1-tIu"'1'fJ~I-tIU,
~VI 1V1tJ1~)jnI1CJ"'1'fJriJnL~U'IJ'fJ~L ",':5'fJn n~l,) 1V1tJf.1'fJ~'fJ -tIu, ,
LL~::L ",':5'fJn~~VI~lriU-tIUmvl "::C1nti\'l~vl')tJ~'fJ~L ~VlU~L ~'fJf-

"

L'jj~ltJU (phosphate buffer saline) ~U11P1"lnL'!n'fJ 'lJVlL.r)U
"

U VlmVlur!l,,1 nu1L ') ruVl 'fJ un ~1~'IJ'fJ~11 n-tIuvl,) tJ)j VI~1 i1 VI ~')u

.,."..1' ..I' 4 1 -':r ~ ~ 1 .,." ~

'DUL U'fJ'IJ'fJ~L U'fJL tJ'fJ Yi1~Y'jULL~::L "'~'fJn"::tJnVlVlLuU'DUL~n 1

'lJUIV1 1 X 1 X 1 ~~~L~Vl1 ,,1 n,fuul L d'fJL~'fJ~1vlLLLJ1~::'DtiVl

1UL;tJ~LLtJnUU"IULYiI::L;tJ~ (35 mm culture dish, Nunc,
dco oJ: .- Q co ~ co ~

Denmark) Vl~'fJI"'ln~tJ~L'jj~~'DUVlVlL'fJ~'fJL'fJ~ (DMEM;

Dulbecco Modified Eagle's Medium) ~~u1::n'fJUvl')tJ~11
, ~ co~ " '" '" '"

VlI~ 1 ~'fJ 'jj1~ (fetal bovme serum) ~,)I~L'IJ~'lJU1'fJtJ~:: 10,

LL'fJ~-n'ijVlI)ju (L-glutamine) PI,)I~L;;~;;U 2 ~~~1~~lf,

L Yiuti~~u-~ (penicillin-G) PI,)I~L;;~;;U 1 00 fJtiVl/~~~~Vl1,

~LVl1t!1VliitJ~u ojf~L ~Vl (streptomycin sulfate) PI,)I~L;;~;;U

100 1~1P11n:;~/~~~~Vl1 LL~::LL'fJ~1~LVl'fJ1~U U (amphot-

ericin B) PI,)I~L;;~;;U 20 1~1~m:;~/~~~~Vl1 'fJ1"'11
oJ: .- .1 1:- 1'"

L~tJ~L'jj~~LL~::~11u1::n'fJUVl~"'~VI VI"ln GIBCO BRL
1:-..1'4 oJ:'1'" .- 1 1 .-

(USA) "lnUUL U'fJL tJ'fJ,,::C1nL~tJ~ ~ UVl'fJUPlI1U'fJU VI'fJ'fJn 'jjVl" "

(carbondioxide incubator) ~'fJru"'!1~ 37 'fJ~P11L'jj~L:ntJ~
, "

LL~::)jm~lruPllfU'fJu1V1'fJ'fJn1'jjr!l1'fJtJ~:: 5 L~'fJL'jj~r!jLi~
Q .,."..1' ~ oJ: '" ~ .1. I

L"1r1j'fJ'fJn,,ln'DUL U'fJ"ULVl~"IUL YiI::L~tJ~LL~,) n,,::C1nUI u

"

, 1 oJ: 1 '
"")IU (subculture) U"IULYiI::L~tJ~ "'~ (60 mm culture

d" h ~ .-d, oJ: !II .-
IS , Nunc, Denmark) LL~::UUL"D~~Vl"',)IUULuUL'jj~~

iu~ 1 L'jj~r!j"::C1n"'~lu1",~iuVlI.J~:: 1 Plf~ LL~::L'jj~r!jm-D1u, "
!II .-, d 1 '1'" .-d oJ:

nI1VlVl~'fJ~,,::LuUL'jj~~1UVl 3- 7 VltJ,,:: ~ 'DL'jj~~VlL YiI::L~tJ~~ln,
~U')tJ'fJf.11~U'fJtJ 3 ~U

n" \.G1~ tJ 3Ja"an61a'Ju1u~g n'Vi,'~ \.\.~\1rl1'JtJ. ..
~6\.i:ii)n\.\.ii\1 (Freeze-drying/ lyophilization

technique)
~11~ri~~,)\J1\J1I'f)~~1\J~1~"1:;:L;r ,,:;:C1nvi1L .:iLL .:i~l/1,)tJ. "

~fiLU'f)nLLojj~ [;11~ri1LL\J:;:U111'f)~1J1';;Vl n~1')1~tJf.1'f)Pi'f) ~11

~ri~~,)\Jtj'\Jvill/1 ":;:C1nU1~1r;~.J1~iinLL~:;:m~1[;11 LL~:;:. "

vi1L.:iLU'f)nLLojj~vi'f)ru~f1~ -80 'f)~P!1Lon~L:ntJ~LU\JL,)~1'f)f.11~. . "
U'f)tJ 6 i')l~~ LL~,)~~u11UL;r1Lf1~'f)~ Flexi-Dry(lm) (FrS

Systems. Inc.. USA) LU\JL,)~1 48 i') 1~~ "1n,i\JU1~11

~ri~~,)\J1\JviC1nvi1L .:iLL.:i~ ~1i~.J1~iin ~:;:~1tJl/1,)tJ.J1n,fi\J. "
L\Jm~1[;11viri1~\J~ LL~:;:~1\Jn1:;:~1~1\Jl[;11Lon~~1~~ 1I\J1~

"

L~\J~1P!\J6n~1~ 0.221~1f11L~[;11 L~'f)vi1L.:iu11P!"1nL:!'f) l~tJ"
f1,)1~L ;r~;r\J1I'f)~ lu1~\JLL~:;:1 ~~ LLonf1f1111~"t \J~11~ri~~,)\J1\J

.
. m' ".,. o,,""~.,. ", """

1I'f)~,)1\J~1~,,1:;:L 1IVlC1nVl1L ~LL ~~ ~,)tJ')DVl ~n~1,)~1LL~,)1I1~[;1\J
"

d .- d , ...
n'1 '5 b G1 '5 ¥.I3J b"Zf ~ ~ b eJ 'U. ¥.I G1 'lJ '5 'VI 'U.G1 bb ~: b"Zf ~ ~ a '51\1

.. "1.,1": ..:- ~,. -~
ba'U. ~ ¥.I 'VI b'W1: b~ ¥.I\13J1 ~1 n b'U.eJ b¥.l eJ ~ 'W '5 \1-w 'U.bb ~:

.. .
bUeJ bijeJ b~\1eJn

.oJ ..:.. - .
n1'a'VJG1aRl'Ub"Z1~~'VJb'W1::b~iJ\1G11iJa1'aanG1!1R1\111U

..
~1\1~'a::b!l

.- "I .,r
L-n~~,,~()n'vl,)'l1.J~~ L 1.J,,'l1.JL Yi'l~L~fJ~LLUU 24 'vI~~ (Nunc,.. ,

.. , .- ~ ~~
Denmark) V1R,)'l~'vI1.J'lLL 1.J1.J 1 00,000 L-n~~/~~~~~1 ~'l~

-ti'lv1U LU1.JL,)~'l16 i') 1~~ '''In,i1.J'EJ'l'vl'l1L;tfJ~L-n~;,,~()nLU~fJ1.J
..

LU1.J-nU~~U1'lPl"'ln:nf~ 2 Rf~ Rf~~~ 3 i~ 1~~ L ~'EJ~'l~:nf~
".. .1"."1 .,r ~ , ~ ~

'EJ'EJn LL~'),,~LlJ~fJ1.JLlJ1.J'EJ'l'vl'l1L~fJ~L -n~~V1 L~~-n1~ LL~~L~~~'l1

~, " 'I .,r '-" 1~"
~n ~'IJ'EJ~,)'l1.J'vI'l~,,1~L 'IJ~~ L 1.J'EJ'l'vl'l1L~ fJ~L-n~~L Yi'EJ 'vi L~ R,)'l~

" " ... .-.,r ,.,. I" .:. "I ~
L 'IJ~'lJ1.JV1n'l'vl1.J~ L-n~~,,~()nL~fJ~~'EJ LlJ'EJn 24 -n') L~~ ,,'ln1.J1.J

..

vi'l n'l1!J ~ ttJ' ~1'l n'l1L ,,1t1j L~U 1 ~'IJ'EJ~ L -n~;;;') fJ ~'l1L t1J ~ L t1J ~~

.. a ... .~~ .. .. V v'1" .J'

L-n~~LI1)UtJ~u1Y1U~ LL~~L-n~~~11~L~U ~tJY1L 'r'j1~L~tJ~

.l.. ... .J'.l ~..~ v
).J1~1nL UI1)LtJl1)L "'~l1)n ~~C1nL 'r'j1~L~tJ~'!IU~1).J')DY1 L~LP1tJ11tJ~1U"

., V v 14 1 .l.. .":f ~,)LL~,) ~tJL-n~~~~L~1tJ).J~1nLUI1)LtJl1)'!II1)~~Un11).J-nY1 3

'!I11)~~u')tJ~).J1ftJn11tJ1n11C1I1)U.;rU ~1nI11P11'D1PT~tJP11~~f



50 W'Ati1 6ww::n"i 7 Wff1," ","::Rl1J::. ~ ~

1 ::..,r 1",,' 1 ,
Un11Vl(;1't'1'f)~P11~U ~~ 'j]L'j]'t'I't'I~1U'JU 4 ".'t'IJJ ULL~'t'I~.
" " ~ ,", "

P1'J1JJL'iJJJ'iJU'iJ'f)~fiq11fiqn(;1fiq'JU'JU'iJ'f)~'J1U"'1~~1~L'iJ LL't'I~fiq11.
fiqn(;1~'Ju~u~C1nvi11 ~LL ~~""'JU~fiLtj'f)nLL;j~ LL't'I~1-'iL'j]'t'I;~1U'JU. "
3 ""t'IJJ1 ULLt'l't'l~P1'J1JJL ;;JJ;;U'iJ'f)~fiq11fiqn (;1~'JUU1~'iJ'f)~~1U. " . ~ ," ::.
"'1~~1~L'iJ n11Vl(;1't'1'f)~~~C1nVl1'j]1'f)U1~U'f)Ufiq1JJP11~"

- , -:. , --
n1'a'J bi'1'a1::~n1'a b 'W3J~1U 'JUb"Z1aa bba::i'1'J13J b'iJU 'Wti

lI2I~a'1'a'VJ~a2l'Ur;i'J!la'1'a bel3J~~ (MTT assay)
~.. ~ ...,1' ~ . I"" 15 ~
'JDn'l'i'JLrI'i'l~\-IU ~~LLlJ~~~'l~'ln'JD1I'f)~ Freshney L~fJ

'.. oJ . .,I'...oJ . '1 .oJ..
fJ'f)rI'f) L~'f)V1'ln'l1L ~'l~L~fJ~Lan~~V1V1'ln'l'iV1~~'f)~ L U~f1'l'J~V1~

~'l1~n~~'ln1'lU\-I'l~~'i~L;;~"rI'J'l~L;;~;;ulJi'l~ 1 nu LUUL'J~'l
.:-~ .,1'.. .I.oJ ...1..a"a~.oJ

24 'II'J L~~ 'f)'l\-l'l'iL~fJ~Lan~~~~t1nLlJ~fJULlJU~L'f)~'f)L'f)~'IIU~V1"

U'i'l~~'lnYJU'f)~L1~ (DMEM without phenol red) ~"
a "" ~ ~'l1~~~'lfJL'f)~V1V1 (MlT) rI'J'l~L1I~1IU 0.5 ~~~n'i~/~~~~j;1'i

. "" .,1'...1 .:-~ :; .,I'
LL~~U'lL1I'lj;1'f)UL ~'l~L~fJ~LlJUL'J~'l 4 'II'J L~~ ~'lnUU'f)'l\-l'l'iL~fJ~"

L an~;~~t1 n ~ ~'f) 'f)n LL ~ ~1ri~'l 'i~ ~~'l fJL ~ L~ V1V1~ojf~yJ 'f) n Lan 11" "

(dimethylsulfoxide) ~~~1o:.iL;;'lnU LL~'J,j'lLUIt!'lulOi'ln'l'i
.. " oJ . I ~ ~ ..R" ...OJ oJ

~~n~ULL~~~'JfJLrl1'f)~~LlJrI Lj;1'iL n Lj;1~Lj;1'f)'i V1r1'J'l~fJ'l'JrI~ULL~~"

570 U'llUL~j;1'i ~'lnJu,j'l~~~L~ULmfJUL~fJUnUn'i'lyJ
.oJ " .J' ~ '1 .I.oJ

~'lj;1'i~'lUV1~1'l~1IU~'lnn'l1'J~rI'J'l~~'l~'l1t1LUn'l'iLlJ~fJU~'l'i..

a ""...1 .. ..1 .. ...OJ
L'f)~V1V1LlJU~~nn'f)1~'lLLanU (formazan) 1I'f)~Lan~~V1V11'lU

. oJ. . ..
~'lU'JU L ~'f)rI'lU'Jru\-l'l~'lU'JULan~~

- ~i-
n'1'a~bA'a'1:'Vi!li)3Jau

" "'1" ~ .. ~~~ '1 ~. I
~'f}~'CIV1 1i1"::tln,)Lr111::~V11~~tl(J) ~Ii1U ~"D ~1J1LLn1~ SPss" "

(Statistical Package for the Social Sciences) ~lfiIL'il;U

(mean) LL'CI::r1,)I~L11u~LU'U~1(J)1~1'U (standard deviation)
..

LL'CI::~Lr111::~r1,)I~ LL(J)n t;i1~~'f}~~I'U,)'UL "D'CI'CIL 'Un~~~V1Ii1~'f}U.
",)u~11~nli1"ln~I'U~I~"1::L,jnun~~r1,)ur1~ lli1u1.jf~f1~. .
~Lr1'i'1::~r1,)I~LLU1U1,)'ULLUULL"~V11~L~U,) (One-way Analy-

sis of Variance) LL'CI::LLUUV1Ii1~'f}U~'f}~L"DrJLrJ (Scheff'
. '" ~ d':'" ~..r

MultIple Range Test) V11::Ii1Ur1,)I~L"D'f}~'U1'f}U'CI:: 95 V1~'U

1 'UnI1;;1i1~'CI,,::1 ,xfiIL'il;U~'f}~m~lruL"D'CI'CI"l 'Un~~r1,)Ur1~LtJ'U. ."
1'f}U'CI:: lOa

eJan'l'af;nti'l

~, ".oJ . 'I"" co, .1
tJ'l~LL~~~'l1~n(;1~,)U,)UYlC1nYl'l ~ ~LL ~~ ~~,)Uu1~n'i}U~'i}~. OJ
lu1~uLL~~1 ~~LL-nf1f1'l11~

.. "d..
a'1'aan Gla'Ju 'JU!I iJ\1'J'1U 'VI'1\1~'a::b!l3J eJ~ n'a::GlUn'1'a.. .- . .. - -~ . . ..
bCW 3J~'1U'JUb'll~~ biJUiJGltJ'a'VIUGl bb~::b'll~~a'a'1\1

baU 1.iJ~ bCW'1::b:j,iJ\1~'1n b\iiJ b~iJ lcw'a\1cWU

L -n~; L ~U fj (;1mvTU~L~ 'i) Yl (;1~ 'i}U ~ ') tJ~'l1~ rl (;1 ~,)U ~u ~ 'i)~.
~'lU~'l~~1~L.jJ ~1~rJ1Uf1,)'l~L .jJ~.jJU~'i}~ lu1~uL vl'lrlU 5, 10, 20

LL~~ 50 1~1f1mf~r;1'i}fJ~~~~'i ~U~'l~n'l1L ~~~'lU,)UL-n~;

'i}rJ'l~~iitJ~'lPi't1jYl'l~~n~ (p<O.OO 1) l(;1tJL ~~;fULUU1'i}tJ~~

112.58 .t 6.22, 121.07 .t 7.00, 135.46 .t 1 0.37 LL~~

.~"co ~, 4.
139.37.t 5.39 ~'l~~'l(;1U L~'i}LYltJUnUn~~f1,)Uf1~-n~n'l~U(;1. .

'I "co . .. -"1 " . 1.oJ
~ ~~~'lU,)UL-n~~LuU1'i}tJ~~ 100 (1uYl 1)

OJ

.. .." "'I.oJ .J' .r..
L~'i}Yl(;1~'i}UL-n~~~1'l~L~U ~tJYlL W'l~L~tJ~~'lnL U'i}L tJ'i}

1 .~" ~ ," 0 " .oJ " "
W1~yjU(;1') tJ~'l1~n(;1~')U')u~'i}~')'lU ~'l~~1~L ~ Ylf1,)'l~ L ~~~U.

~'i}~lU1~ULvl'lrlU 5, 10, 20 LL~~ 50 1~1f11nf~r;1'i}fJ~~~~1
.." "'I.oJ .J' .r.. 1 .~ co .

L-n~~~1'l~L~U ~tJYlL W'l~L~tJ~~'lnL U'i}LtJ'i} W1~yjU WU~~'lU,)U

L-n~;L ~~;fu'i}rJ'l~~iitJ~'lPi't1jYl'l~~n~ (p<O.OOl) l(;1tJL ~~;fu
!'I " + + +

LuU1'i}tJ~~ 112.25 - 3.63, 121.66 - 6.48, 131.273 - 5.29
. ~ .. co ~ 0 4

LL~~ 129.99 .t 7 .61 ~'l~~'l(;1U L~'i}L YltJunun~~f1,)Uf1~-n~. .
ri'l~U(;11-:i~~'lU,)UL-n~;LUU1'i}tJ~~ 1 00 (1U~ 1)

OJ

.... . , "d.. ..
a'1'aa n Gla'JUiJ'1\1!1 iJ\1'J'1U 'VI'1\1~'a::b!l3J eJ~ iJ'U iJ\1 n'1'a

b i3J'-i'1U 'JU!liJ\1 b'll~-6i belUij Gl~rilum bb~::b'll~-6ia;'1\1

bau1.iJ~ bCW'1::b:j,iJ\1~'1n b\iiJ b~iJ lcw'a\1cWU

L -n~; L.e)U fj (;1mvTurf.L~ 'i}Yl (;1~ 'i) U ~ ') tJ~'l1~ rl (;1 ~')U tJ'l~~'i)~

~'lU~'l~~1~L .jJ~'l~f1,)'l~L .jJ~.jJu~'i}~ 1 U1~u~ri'l~U(;1 WU~'l~

1~rJ1Uf1,)'l~L.jJ~.jJu~'i}~lU1~ULvl'lrlU 400 LL~~ 600 1~1f1mf~

r;1'i}fJ~~~ ~1 L -n~; L.e)U fj(;1mvTurf.~~'lU,)UL -n~;~ (;1~~'i}rJ'l~~ii tJ

~'lPi't1jYl'l~~n~LUU1'i}tJ~~ 73.55 .t 18.94 (p<0.005) LL~~
.. co ~ 0 4 .

70.50.t 23.02 (p<O.OOl) L~'i}LYltJUnUn~~f1')ufJ~-n~n'l~U(;1

'I". "!'I" .I.oJ
~~~'lU,)UL-n~~LuU1'i}tJ~~ 100 (1uYl2)

OJ

.. .." "'I.oJ .J' .r..
L~'i}Yl~~'i}UL-n~~~1'l~L~U ~tJYlL W'l~L~tJ~~'lnL U'i}L tJ'i}

1 W1~..;[U~,)tJ~'l1~rl(;1~,)UtJ'l~~'i}~~'lU~'l~~1~L.jJ ~f1,)'l~L .jJ~.jJu

~'i}~lu1~uL vl'lrlU 600 1~1f1mf~r;1'i}fJ~~~~1 WU~'lL-n~;~1'l~
" 'I .oJ .J' .r.. 1 .~ co. ..

L~U ~tJYlL W'l~L~tJ~~'lnL U'i}L tJ'i} W1~yjU~~'lU,)UL-n~~~(;1~~

'i}rJ'l~~iitJ~'lPi't1jYl'l~~n~ (p<0.05) ~(;1LUU1'i}tJ~~ 71.06 .t
.. co ~, 4. 'I". "!'I

24. 51 L~'i}L YltJunun~~f1,)Uf1~-n~n'l~U~ ~ ~~'lU,)UL-n~~LuU. ." .I.oJ

1'i}tJ~~ 100 (1uYl2)OJ

- .. ..
a'1"i a n GI a~u~u!l 'i)\1~'1U \'1'1\1 ~"i:: L!I 'LJ"i::n 'i) 'U GI~ YJ

.

t'LJ"i GiULLS::tCW& LL!lf1f1'11"ir;}
~ .., ~." ~ ,

~1nn1'i,)Lr1'i1:;"'W1J,)1 ~1'i~n~~')u')u ~1'i~n~~')u.
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t1111J1~1J~U~6-3 1J~~U (lJg/ml)

.I -.", ",~. ".4.~-" .."",d J' '(d'1_~
'I1J'WI1.. ,

L~f}~Lrl11::';;';")tJ~fim1Lt1~Y\Y\ L'DiI;'JnV1~iIf}1J;")tJil11i1ri~toi,)U1U~f}~~1U1,.\1~~1::L;;~rl,)1~L;;~;;U~f}~1U1~U~ri11,.\U~ LUUL')il1 24 ir;')1~~ CJiln11V1~ilf)~

LLilP1~'iJfJ1U~"f}~f'i1LlI~tJ:t f'i1LntJ~L1JU~1111131U (***LLilP1~ii~rl,)1~LLl11nIl11~'iJU1~~iitJIi1fiC1JV11~iIt1;')L~'iJLtr1tJ1JL~tJ1Jn1Jn~~rl,)1JI'J~ ~ p<O.OOl, n=16)

Figure 1 Shows the effect of aloe vera gel extract on the proliferation of primary periodontal cells and pulpal fibroblasts via the

MTf assay. Cells were treated with aloe vera gel extract at different protein concentrations for 24 hours. Data showed in mean :t S.D.

(*** demonstrates significance from the control group at p<O.OOl, n=16)
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"" 1_1 ..
tl111JL"1J"\J"'t)~ u1~\J (~g/ml)

'I\J-ti 2

~~'f}~L~11::';;'J\')u~fin11L~I.J~~ L'DflflC1nV1~ft'f}1JJ\')Uft11ftn~ti,)uu1~~'f}~~1U~1~~1::L,j~P1,)1I.JL,jI.J,ju~~~1U1~U~ri1~U~ LUUL')fl1 24 i')ll.J~ IJfln11

V1~fI~~LLft~~~fJ"lU7;t!~~~1'i1L~~U :t I'i~L~U~L1JUI.J1~131U (*, **, *** LLft~~ii~~,)1I.JLL~n~1~~u1~~iiu-i1P;C\JV11~ftn~L~~Ltl1U1JL~U1Jn1Jn~I.JP1,)1J~I.J

~ p<0.05, 0.005 LLfI:: 0.001 ~1I.Jti1i11J, n=9)

Figure 2 Shows the effect of aloe vera gel exudate on the proliferation of primary periodontal cells and pulpal fibroblasts via the

MlT assay. Cells were treated with aloe vera gel exudate at different protein concentrations for 24 hours. Data showed in mean:t S.D.
(*, **, *** demonstrates si~nificance from the control ~roup at p<0.05, 0.005 and 0.001, respectively, n=9)



52 Yi'A61 5ruru::n'i 1 YiP11'ii "'ii::Rl1J::. v v

a1'a a Ii Gls'J'LI.1'L1.?Ji1\1-j1'L1. ~1\1~'a:L'li~cvi1 b \1 LL \1\1 ti1'J YJ
.

_d d m d .. ..: 0 .
'J 5 LYJi1 n LL?J\13J eJan'a:Gl'LI.n1'a L'W 3J~1'L1.'J'LI.?J i1\1 L"lJaa.
Lel'LI.ij Gl'IJ~'i'LI.Gi L"lJaaai1\1 La-'Ll. b YJ~ L'W1:Li YJ\1~1n

Ldi1 L~i1 t'W'a\1cW'LI.LLa:L"lJaaai1\1 La-'Ll. b YJ~ L'W1:Lt. YJ\1
.. .

~1nLili1Liji1L~'\1i1n

1fiLtjlf)nLLojj~ ~~,)1~L;;~;;'U~If)~lu1m'ULv11n1J 50,100 LLfI:; 200

1~1~1nf~uilf)31f1~~V11 ~1J11~CJfln1:;1Jl'Un11L~~"'1'U')'U~If)~.
..'" ""1d .[ '1.1 .':f"'V

L"DflfI~11~L~'U LUVI L ~1:;LfI U~,,1n L ~1~u1:;~1V1n'UIf)U1~~'UU

rjj1;JruVl1~~t1U1 LU'U11f)UfI:; 113.09 i: 5.31, 113.90 i: 6.04

4 .. v ,
(p<O.OOl) LLfI:; 109.76 i: 4.69 (p<0.005) L~If)LVlU1Jn1Jn~~

~,)1J~~~~ri1""Uj;11 ~~toi1'U,)'UL"DfI;LU'U11f)UfI:; 1 00 (1U~ 3). OJ
4 ..'" "' 1 d .[ .[4

L~ If)Vlj;1~ If)1J L "Dfifl ~11~L~'U UVI L ~1:;LfI U~,,1nL 'U If) L U If)

L ",'-ilf)nr;i',)U~11~nj;1~')'U'lJ'U~If)~11'U"'1~"1:;L ;;~vi11 ~LL ~~r;i',)U.
1fiLtjlf)nLL-ii~ ~~,)1~L,j'~;;'U~If)~lu1m'ULv11n1J 50 LLfI:;100

1~ 1~1nf~uilf)31f1~~V11 ~1J~CJfln1:;1Jl'Un11L ~~toi1'U')'U~If)~L "DfI;.
~11~L-{i'U1u~L ~1:;L'iu~"1nL iflf)L~If)L ",'-ilf)nlf)r.J1~~iiurjj1;JruVl1~

~~ '1" J ."I '" +~t)V1 (p<0.05) Lj;1UL ~~~'ULu'U11f)UfI:; 107.60 - 5.12 LLfI:;

4 .. v, d. '1""'.
113.83 i: 5.97 L~If)LVlU1Jn1Jnfl~~,)1J~~"D~n1""Uj;1L"'~,,1'U,)'U. .

"."1 '" .Id
L"DflflLu'U11f)UfI:; 100 (1uVl 3)OJ

L 'D~; L ~ U!j ~m.i)U{)L~ '1) VI ~~ '1)U ~') fJ ~11~ n ~~,)U tJ'U" 'f)~.
~1Um~"1~L ;;~vi11 ~LL ~~~,)fJ1fiL!j'1)nLL ii~ ~~F1,)1~L ;;~;;U"'f)~

LU1;JuLv11nu 50, 1 00 LL~~ 200 1~LF11n:;~~'1)~~~~1;l1

ViU~1~~~n1~~Un1n ~~~'lU')U"'1)~L 'D~;L ~u!j~m.i)u{)'1)f.i'l~.
~iifJt/i'lIOi'ClJVl1~~n~ (p<O.OOl) LUU1'1)fJ~~ 108.43 :t 2.03,

111.97 :t 3.29 LL~~ 108.97 :t 3.02 L~'f)L';fJUnuntfi~F1,)UF1~. .
oJ. ']"'... "...1'" .I~
'D~m~U~L~~"1U,)UL'D~~LuU1'1)fJ~~ 100 (1uVl 3)"

.. ..'" " 1 " .,r -r..
L~ '1)VI~~'1)UL'D~~~11~L~U fJVI L Vi1~L~ fJ~.,1nL U '1)LfJ '1)

L Vi1~..:rU~,)fJ~11~n~~')u1U"'1)~~1U~1~"1~L ;;~vi'l1 ~LL ~~~,)fJ

0 Periodontal cells

. Pulpal fibroblasts

. Gingival fibroblasts
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oJ oJ j .1 ..
T1111Jt~1J~~~t)-3 lJ'i~~ (~g/ml)

'5\Joti 3 LL~~~tJfl1JtJ~~'11~ri~ioi')ur'j'U1JtJ~~'1U~'1~~1:;L,j~vi'11-XLL -X~lI')tJ~fiLutJnLL;j~ lJ1tJn'11L ~~ri'1U,)U1JtJ~L'DfI-aL-5UU ~m";UrJ!LLfI:;L'DfI-a~1'1~L~u1tJ

~ L Yi '1:; L't; tJ~~'1m iftJ Lt tJ 1 Yi1~.;rULLfl':;L iftJLt tJL ~'3tJn Ld tJ~L"1'1:;';1I')tJ~fin'11Lt1~YiYi L'DfI-a CJnVl~~'iJlJlI')tJ~'11~ri ~ioi,)u1U1JtJ~~'1U~'1~~1:;L ,j~vi'11-X
""Q_4., "" 'I.I-al. -",':"1 it .1 ,oJ .oJ

LL~~~')tJ,)fiLtJ'iJnLL1J~ \ U",)'1~L1J~1JU1JtJ~\u1~UVln'1~U~ LuUL,)fI'1 24 'D,)\~~ tJfln'11V1~fltJ~LL~~~tJf.J Ulu1J'iJ~"'1LllfltJ :t "'1LlJtJ~LlJU~'1~1"'1U

(*, **, *** LL~~~ii~",)'1~LL~nlJ1'1~tJU'1~~UtJ-i'1~ryVl'1~~ii~LdtJLtl'1tJlJLYitJlJrilJnq~",)lJ~~ ~ p<0.05, 0.005 LLfI:; 0.001 ~'1~fi'1r;i'lJ, n=12)

Figure 3 Shows the effect of lyophilized aloe vera gel extract on the proliferation of primary periodontal cells, pulpal fibroblasts and
gingival fibroblasts via the MTf assay. Cells were treated with lyophilized aloe vera gel extract at different protein concentrations for
24 hours. Data showed in mean :t S.D. (*. **, *** demonstrates significance from the control group at p<0.05, 0.005 and 0.001,

resDectivelv. n=12)
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.,1 .J' ..r.,1 '1 .':r 0 .. ~

'V1L Yi1~L~tJ~~1nL U'fJLtJ'fJL Yi1~~U (p>0.05) LL~L~'fJ1~~UP1,)1~

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

L1I~1IU1I'fJ~ Lu1~U~~1IU LuU 400 LL~~ 600 L~ LP1m1~~'fJ"
'1 '1 ~ .. a .. .~~ .. .."" '1.,1
L~ LP11~~1 YiUL'1I~~L'fJUtJ~u1'V1U~LL~~L'1I~~~11~L~ULtJ'V1

.J' ..r.. '1 .':r ... .. ,.. ~

L Yi1~L~tJ~~1nL U'fJLtJ'fJ L Yi1~~U ~~1U,)UL'1I~~~~~~'fJtJ1~~UtJ

rfi1f1tlJ'V11~~n~L~'fJLmtJUL~tJUnUn~~P1,)uPJ~' p < 0.005 LL~~

. ~ d ,,~ -~
p < 0.05, ~1~~1~U '1I~~'fJ~P1~'fJ~nU11tJ~1U1I'fJ~P1ru~~')~tJ

~YiU~1~11~n~,.,q,)UtJ1~~P1,)1~L,j'~,j'U1I'fJ~1U1~U 600 1~1P11-

n:;~I?i'fJ 1~ 1P11~ ~1 ~~~ iiutT~n11L yj~~1U,)ULon~;1I'fJ~Lon~;

""'1.,1 .J' ..r d ..
~11~L~U LtJ'V1L Yi1~L~tJ~~1nL U'fJLtJ'fJL "'~'fJn LL~~~1nn11'V1U'V1,)U

.,1.,1 "
al di,)11run11~'V1LntJ,)1I'fJ~ YiUn1111tJ~1U~11 oe-emo n LL~~

emodin ~~Luu~1m~~YJU'fJ~ ~LLtJn~n~1f1~1n~,)utJ1~1I'fJ~.
~1U"'1~~1~L,j' ~~~.1 un11iiutT~n11LLU~I;i,)LL~~n1~l;]u.1 ~Ln~.
apoptosis .1ULon~;~~L1~ L-DU lymphoma, neuroblastoma

LL~~ hepatoma cell lines 1~tJn11iiutT~')~~m11LLu~I;i,)1I'fJ~
\

...,1 "..:. ~.. '1.1"
L'D~~'V11~tJ~ Gl n1~~Un11LYi~~1U,)UU,)LP1~tJ~LU1~U p53

d ."1 "
LL~~ p21 on~LuU tumor suppressor gene LL~~n1~~un11

~11~1u1~U Fas/APO 1 receptor LL~~ Bax ~~L~tJ'),j"fJ~nu

~ . 19-24
n11Ln~ apoptoslS

~ ..

'J~1-a\"u.
1 .. ~.J' ""~ 1 "0 ..

1.An11P\nM1f11~1.A f1ru~~'J"tJ ~Vl1n11P\nM1~~~'fI~~11"
~o" 0 , ,,~~

~n~~'J1.A'J1.ALL~~~'J1.A tJ1~~'fI~'J11.A"'1~,,1~L ~ 1'J),JVI~~11~n~,

r(j'J1.A~1.A ~vi11 ~LL ~~ ~'J tJfjfi L U'fI n LL oJj~ 1;]'fI n11L ~),J"'11.A'J1.AL 'D~;,

LL ~ ~ f1 'J1),J L iJ 1.A ~~~ 'fI~~11~ Ii ~,,1 n ~11.A "'1~,,1~L if~n 1;]'fI L 'D~;

" .. .~~.. .." "'1 d .J' .l'.. '1
L'fI1.AtJ~ u1V11.ACJ1 L'D~~~11~L~1.A ~tJVlL 'l'i1~L~tJ~,,1nL 1.A'fILtJ'fI ~ 'l'i1~

.~ .."" '1 d .J' .l' '1
~1.A LL~~L'D~~~11~L~1.A ~tJVlL 'l'i1~L~tJ~,,1nL 1.A'fILtJ'fIL "'~'fIn ~~tJ

.. .. " " n11'JLf111~'" ~'JtJ~11L'fI),JVIVI

~ 0 ..d " " ~ ~

n11'J~,,11.A'J1.AL'D~~VI),J'D'JCJ1~'JtJ~11L'fI),JVIVI 'fI1P\tJ",~nn11

11.An11CJ11'J";;~1~v1U~'f)~L'fI1.A1'Dif~1£]1~1~L 1.A~ ~'l'iU 11.A1),Jl VI-

f1'f11.AL~1tJ (mitochondrial dehydrogenase) ~~LiJ1.AL'fI1.A1'Dif
d d " ~ 1 .. '1

1 ...J'

VlLntJ'J~'fI~nUn1~U'J1.An11"'1tJ ,,~'fI~L'D~~ ~~tJL'fI1.A 'D),J1.A,,~

Lu~tJ1.ALn~'fILCJ1CJ11~1'DL~tJ),J (tetrazolium salt) 11.A~11Ltr:J),JViVi

."1 .. ..1 .. 4 ..~, 4 0 1. I
Lu1.A~~n~'fI1),J1LL'D1.A (formazan) 'D~),J'{i),J'J~ L),J'fI1.A1 u~~~1tJ
"d 0 1.10 0

~'JtJ~11~~~1tJVlL ",),J1~~),J ,,~~1~11C11.A1 uf111.A'Jru",1,,11.A'J1.A

L'D~~l~ ti'1L'D~;n"'11.A'J1.A),J1n ~~'J~~'fI~~11~~~1tJ~'fI~~~n

~'fIf),J1LL 'D1.An,,~nf1'J1),JL if),Jif1.A~~ vi11 m~1Oi1n11~~n~1.ALL~~),J1n" "
.r 4° 1 """.J' 0

1 .1.1 !'I"~ '1'

~1.A 'D~Vl1 ""Jfi1.A~1),J11C11.A1 uu1~tJnCJ1 ~ 'D'J~~11V1~~'fIU ~ 1.ALL~,

~'fI~f1'J1),J L iJ1.A~m'fl~~11LL~~n11L ~),J"'11.A'J1.AL 'D~;

.. '.1 d."1 r '1.1" "
1.A'fI n L",1.A 'fI,,1 n ~ 'J1.A u1~n 'fIUVIL u 1.A 1.A1 LL~ ~ ~ u 1 CJ11.A LL ~'J

f1ru~~~tJ ii~'l'iUn~~,j1CJ11~ 1 'I'i~ LL 'Df1 f1111~L 1.A~11~1i ~r(j'J1.A~1.A'" ,
" 4 ,,~ ~~~ ,..

~'fI~'J11.A"'1~ 'D~~'fI~f1~'fI~nU11tJ~11.A~'fI~1.An'J"tJn~),J'fI1.A,

~fl1.A'l'iun~),Jl'1'i~LL'Df1f1111rf1 'fI1V1 L-D1.A ~11 acetylated man-

nan, lectin-like molecule LL~~ mannose-6-phosphate

11.A~11~1i~r(j'J1.A~1.A~'fI~~11.A"'1~"1~L if7,
~,", "d ~ ""

~11~n ~~'J1.A'J1.A~'fI~'J11.A "'1~,,1~L ~ Vl1~~Uf1 'J1),JL ~),J~1.A,

~'fI~lU1~1.A 5,10, 20 LL~~ 50 1),Jlf11nf),JI;]'fIfJ~~~CJ11 ~~~

n1~~1.An11L ~),J"'11.A'J1.AL 'D~;~'fI~ L 'D~; L tr:J1.A U ~mvi'1.ArfI LL~~L 'D~;,

~'t'1~L.lq'1.A 1tJ~L 'l'i1~Lf.tJ~"1nL d'flL~'fIl 'l'i1~.;:[1.A'fIfJ1~~iitJ~1IOi't1IVl1~

~~ .." ~ ~ , "
~C1CJ1 (p<O.OOl ) 'D~~'fI~f1~'fI~nU11tJ~11.A~~~'fI~~11~n~~'J1.A'J1.A ,

~'fI~~11.A"'1~"1~L if~~ l;]'fIn11L ~),J"'11.A'J1.A~'fI~ L 'D~;~'t'1~ L.lq'1.A 1 tJ~'fI~

~ ~" .. .l"'.1 ".. ..
~'J"'1.A~LLVI L'D~~~'fI~L1.A'fILtJ'fIu'fl~ LL~~L'D~~ dendrItIc 'D~

."1 ..d d ,,~ ~,,~ , 911 16-18Lu1.AL'D~~VlLntJ'J~'fI~nU1~UU/l),Jf1),Jn1.A~'fI~11~n1tJ' .
" ,

~ 0 0 "d ~ " "
~11~n~~'J1.A tJ1~~'fI~'J11.A"'1~,,1~L ~ Vl1~~U f1'J1),J L ~),J~1.A

~'fI~lU1~1.A 10-200 1),Jlf11nf),JI;]'fI1),Jlf11~CJ11 'l'iu1~n~~I;]'fI

n11L ~),J"'11.A'J1.A~'fI~L'D~;Ltr:J1.A u~mvi'1.Arf1 LLfI~l'DfI;~;'-1~llfiu'l 'I

L,i'fJ~~1n~11~n~~,)'U.)"U~'fJ~~1'U""1~~1::Lii~L;; ~f11,
R,)1)JLii)Jii'U~'fJ~ lu1~'Uf1'fJ'Uii1~~1 vi1.1-:i~ii'fJ~1n~.1 'UL1'fJ~~'fJ~

t.I'i)J1(;11~11~n~~1n~')'U.)"Um~~~.1'U'fJ1~11L-:U~L'D~;1::~~1~,
n11Vl~~'fJ1J LL~::n~1ULU'U'fJU~11R.1 'Un11FinM1~1 f11R')1)J,
"" ~.ICO'1 ~"""'1" " ..:

L~)J~'U~'fJ~LU1(;1'UL'U~11~n~~,)'U,)'UVlL~~~n1::(;1'Un11LV'/)J, ,
0 .. . .'" "

~1'U,)'UL'D~~~~~~ (optImal concentratIon) (;1'fJL'D~~~11~

L ~ 'U.1 u~vi1 n11Vl ~~ 'fJ~ ~1 n n11Vl1JVl')'U ')11ru n 11)J ~ L~ u')ii'fJ~
, ~"" "co , ~

V'/1J,)1~11~n~~,)'U,)'U~'fJ~,)1'U~1~~1::L~)J~,)'U~~~~'fJ~'U1.
U1::)J1ru1'fJU~:: 96 -98 7 ~~,f'URru::~:.ju~~vi1n111::L \1~~')'U

"
~ ~"" "" ~co .. «

'U1~'fJ~~11~n~~,)'U,)'U~'fJ~,)1'U~1~~1::L~ ~,)U,)fin11LU'fJn LL ~~,
~~'fJ1;1 u..,.li n n11~.J1 LU~ tJ'U~1l1V'/~1n~'fJ~LL ;j~1:: L \1~n~1 u

Lu'UL'fJ.J11~u(;11~ L ~'fJL ~)JR,)1~Lii)Jii'U~'fJ~~11~n~~')'U.)"U~'fJ~,

~1'U~1~~1::L ii ~1n,f'UU1~11~n~~')'U.)"U~vi1.1-:iLL -:i~;;')u~fiLutJn.
LL;j~ ~1Vl~~'fJ1JRru~)J1J~.1 'Un11n1::~'Un11L ~)J~1'U,)'UL 'D~;, .
d ,~,", "'"
'D~~~n11Vl~~'fJ~V'/1J,)1~11~n~~,)'U,)'U~'fJ~,)1'U~1~~1::L~VlC1n, "

vi1.1-:iLL -:i~;;')u~fiLU'fJnLL ii~ ~1::~1JR,)1~L ii)Jii'U~'fJ~ lU1~'U 50,

100, 1 50 LL~:: 200 L)J1R1n'i)Jr1i'fJ~~~~(;11 ~~~n1::~'Un11,
..: 0 .." "'1'" .J' « ... -~~ ..

L V'/)J~1'U,)'U~'fJ~L 'D~~~11~L~'U L UVlL V'/1::L~u~~1nL 'fJ'U U~u1Vl'U(;1
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. ~ ~

.,: 0 '1.I"":.r.~ '1 .. 1 ..a

L ~~,,1U,)ULu'1[;1UL ~~~U u'1~1ru~'f)~L ~~LL'Df1f11 '1~nf1,)'1,,:;

L~~';f;ulutiJ[;1'11~')u~'jq'f)~f1~'f)~

.. ~,","
U'f)nL ~U'f)~1ntJ~'II'f)~~11~n~~,)U,)U'II'f)~,)1U~1~~1:::L 'II.

1 "...:. .." "'1..1 .J'
Un11n1:::j;1Un11L ~~~1U,)UL'D~~~11~L~U ~tJV1L ~1:::L~tJ~~1n.
" .. . ~ ~ .. J d 1 .":r J d .. 1"..

L'f)UtJ~u1V1Uj;1. LU'f)LtJ'f) ~1~~U LL~:::LU'f)LtJ'f)L~~'f)n ~~n11

11tJ~1UtJ~'II'f)~~11~ Ii' ~~')U ~U'II'f)~~1U~1~~1:::L ii 1 Un11(;]'f) U11u.
~ J ~ ". ..

n11j;1~L"D'f) ~~n11'f)nL~1J'II'f)~LLtJ~ n1:::j;1Un11V11~1U'II'f)~L'D~~.
LL~f11f11L yJ~ Li~n11~11~L~V11n~U'f)nL'D~~"l un~~1n~ 1f1'D1fJ-.
1u1n~Lf1U (glycosarnino glycan) LL~:::f1'f)~~1L~U 1')~iI~

n1:::U1un11~11~~~'f)~L;'f)~1~3J29- 34 ~~,iU~11~1i'~~')U~U'II'f)~. .
~1U~1~~1:::Lii~~LUUV11~L;'f)n~U1~u1~ L ~'f),j1~1.fT~U1

LL~:::tJ1:::tJnj;1"l.n-l U~1UV11~U11uvi'Uj;1n11~(;]'f) 1tJ.

a"a'lJ.

~1\J'?j~tJf1f~;i LL~r;}~l ~L ~\Jt)~CJfi1J'fJ~~11~rir;}~,)\Jt)\JLLfi::: .
~,)\JtJ1~~1n~1\J~1~~1:::L ,j\li~ I?!'fJL'Dfitcf L.1J\J tjr;}m.i)\J~ L'Dfitcf

" "'I oJ .,f .,f.. ~ -":r .,f ~11~L~\J LtJV1L V'j1:::LfitJ~~1nL \J'fJLtJ'fJ L V'j1~n\JLLfi:::L \J'fJLtJ'fJL ~~'fJn

lr;}tJ~11~rir;}~,)\J.!J\J1J'fJ~~1\J~1~~1:::L,j\li1:::rJlUf1,)1~L,j~,j\J1J'fJ~.
lu1~\J 5, 10, 20 LLfi::: 50 1~1f11nf~I?!'fJfJfi~~(Jl1 ~1~11C1

n1:::c:1\Jn11L ~~~1\J,)\J1J'fJ~L 'Dfitcf L.1J\J tj r;}m.i)\J~ LLfi:::L 'Dfitcf~11~.
L.};\JltJ1J'fJ~L;f'fJL~'fJ1W1~-if\J 'fJU1~~iitJ~1i1tlJV11~~n~ (p< 0.001)

~11~ri r;}~') \J tJ1~1J'fJ~~1 \J ~1~~1::: L,j~ f1,)1~ LU U ~~I?!'fJ L 'Dfitcfvi11 ~

L'Dfitcf L.1J\J tj r;}m.i)\J~fi r;}~1\J ,)\JL 'Dfitcffi~'fJU1~ ~ii tJ~1 iI tlJV11~~n ~

\li1:::rJlUf1,)1~L,j~,j\J1J'fJ~lu1~\J 400 1~1f11nf~I?!'fJfJfi~~(Jl1
0'1" .." "'I oJ .,f .,f..

(p<0.005) LLfi:::V11 L ~L'Dfifi~11~L~\J LtJV1L V'j1:::LfitJ~~1nL \J'fJLtJ'fJ

1 V'j1~-if\Jfir;}~1\J,)\Jfi~'fJU1~~iitJ~1i1tlJV11~~n~ (p< 0.05) \Ii

1:::rJlUf1,)1~L,j~,j\J1J'fJ~lu1~\J 600 1~1f11nf~I?!'fJfJfi~~(Jl1

~,)\J~11~rir;}~,)\J.!J\J\liC1nvi11 ~LL ~~c:1')tJ'?jfiLtj'fJnLL;j~ ~CJfi 1 \Jn11. "
L ~~~1\J,)\JL 'DfitcfL~\J tjr;}m.i)\J~'fJu1~~ii tJ~1i1tlJV11~~n~ \li1:::rJlU

f1,)1~L,j~,j\J1J'fJ~lu1~\J 50, 100 LLfi::: 200 1~1f11nf~I?!'fJfJfi~-

~(Jl1 (p<O.OOl) LLfi:::~CJfil\Jn11L ~~~1\J,)\JL'Dfitcf~11~L.};\JltJ\Ii

LW1:::LitJ~~1nlw1~u1:::~1V1-if\J'fJU1~~iitJ~1i1tlJV11~~n~ \li1:::rJlU

"" ~.I ..
f1,)1~L1J~1J\J1J'fJ~LlJ1(Jl\J 50 (p<O.OOl), 100 (p<O.OOl) LLfi:::

200 (p<0.005) 1~1f11nf~I?!'fJfJfi~~(Jl1 LLfi:::~CJfil\Jn11L~~
0 .." "'I oJ .,f .l' 0"

~1\J,)\JL'Dfifi~11~L~\J LtJV1L W1:::LfitJ~~1nL \J'fJLtJ'fJL ~~'fJn'fJtJ1~~

iitJ~1i1tlJV11~~n~ (p<0.05) \li1:::rJlUf1,)1~L,j~,j\J1J'fJ~lu1~\J 50

LLfi::: 1 00 1~1f11nf~I?!'fJfJfi~~(Jl1

(p<O.OOl) LL'ii::L if'f)L~'f).1 ~1~.;J'U (p<0.005) 'f)tJ1~31iifJ~1PiC1J

Vl1~~n~ Ld'f)LtI'1fJlJL \iifJlJnlJnfi~P1,)lJP1~. .
n11~~11~n(;1~')U.)U~'f)~~1U~1~~1::L oj;~nnvi11 ~LL ~~vl,)fJ. "

~fiLU'f)nLLeij~ ~1::r;i'lJP1,)1~Loj;~oj;U~'f)~.1U1~U 1 0 1~.1P11nf~r;i'f)

rJ'ii~~~1 ~ruL~fJP1CU~~lJ'1I1 un11n1::vlun11L ~~r;.1U,)UL'n'ii;" w . .
LL'ii::~1::r;i'lJP1,)1~Loj;~oj;U~'f)~.1U1~U 50 1~.1P11nf~r;i'f)rJ'ii~~~1

31P1,)1~~1~11n1un11L~~r;.1U,)UL'n'ii;'ii(;1'ii~n~1~11~n(;1~')u~u.
~'f)~~1U~1~~1::Loj; 'f)1~'f)filJ1fJ1vl~1nn11vi1~11~n(;1~')U.)u~.

0 1" "" ~ «.J", ~.. " 1"
Vl1 ~LL ~~(;1,)fJ,)fiLfJ'f)nLL ~~U ~1un1::lJ')un111::L ~(;1'n~~'f)~ 'n

1::fJ::L,)'ii1U1U ~~'f)1~vi11 ~~ruL~fJP1CU~~lJ'1IlJ1~u1::n111u" w .
~~~'f)(;1P1~'f)~nlJ11fJ~1u\ii~~~vi 25-28 LL'ii::J;]rJUC1JC1J1.;r'f)~~U~

, ,", "oJ 1" 1 -
~lJ,)1~')U')U~'f)~,)1U~1~~1::L~Vl~(;1 ~:: ~~'ii un111n~LL~'ii.
1vl~ n~1~')U,)U~'f)~~1U ~1~,;1::L oj;~ LnlJ 1')~1U1U LLr;i'f) tJ1~ 11.
n~oj;'f)~'ii~1vl~1nn11~n~P1f~if LL~(;1~1~L~u~1 ~11~n(;1~')u

"

~U~'f)~~1U~1~,;1::L oj;~1~11nLnlJ'f)fJ 1 U1U~'f)~LL eij~ .1 (;1 fJn11vi11 ~. " "
LL ~~vl,)fJ~fin111::L ~(;1vl,)fJ~fiL U'f)nLL eij~ ii~P1~P1cu~~~1 un11.
n1::~un11L ~~r;.1U ')UL 'n'ii;~ 1'l~ L~U 1fJ 'f)tJ1~31ii fJ~1 PiruVl1~~n~. w

.. ~ .loJ - " "
LL'ii::L1.J'f)~~11CU1~1n~'iin11Vl(;1'ii'f)~ (1uVl 3) 1::(;1lJP1,)1~L ~~~U"

~'f)~.1 U1~U 1 U~11~n (;1~')u,)U~'f)~~1U ~1~,;1::L oj; ~31 P1,)1~ LUU.
~Mr;i'f)L'n'ii;L ~fi1if P1,)1~::~~n~1 200 1~.1P11nf~r;i'f)rJ'ii~~~1"

1un11Vl(;1'ii'f)~P1f~if31oj;'f)ri1~(;1lJ1~u1::n11 L-DU ~11~n(;1

~,)U~ULL'ii::~,)U fJ1~~'f)~~1U~1~~1::L oj; m -n1 un11Vl (;1~'f)lJLUU.
- oJ"'.1 ...1'1.1" '1"

1 ..

~11~n(;11,)~Vl~~,)Uu1::n'f)lJLuU ~u1~ULL'ii:: ~ ~'ii LL'nP1P11 1(;1

.. 0 1'" .I.J" '...1 ~
1'n~Vl1 ~fJ1n~'f)n11~1u~'ii'nL'il~1::,)1LuU~'ii~1n~11~(;1 U~11

.

~n (;1 1vl'f)tJ1~:r; (;1L,;U r;i'~,i Un11~n(;1 LL fJn~11lJ1~Vl';f;~1n~')u.)u. .
LL'ii::~,)UfJ1~~'f)~~1U~1~,;1::L oj; L ~'f)Vl(;1~'f)lJnlJL 'n'ii;~1'l~L~U 1fJ

~~ 'f)1~L U u4u~ 'f)U ~~1 Pi C1J r;i 'f)n11v"i ~U 1\11 ~1 U ~1~~1::L oj;

~1U1::fJn~' -n1U'f)U1P1~ LLr;i'f)tJ1~11n~~'ii1 un11n1::~un11L ~~. .
r;.1U,)UL'n'ii;~'f)~~11~n(;1~')u1u'f)1~Ln(;1~1n~,)uu1::n'f)lJr;i1~ 1
~'f)~~')u~U~'f)~~1U~1~,;1::L oj;~vi1~1U i')~nu 7 r;i'~,i Un11~n(;1

.

~.£ ° 0 1 " ~ ~
LLfJn~11lJ1~VlfiLL'ii::U1~1Vl(;1~'f)lJ 'f)1,;Vl1 ~~C1JL '(ifJl"Jcu~~lJ~ ~ U
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Abstract

Objective: To study the effect of aloe vera gel extract and aloe vara exudates on the proliferation of

primary cultured periodontal cells, pulpal fibroblasts, and gingival fibroblasts
.-

Materials and methods: Cells were treated with the aloe vera gel extract, aloe vera ~, and the

lyophilized aloe vera gel extract in the serum-free media for 24 hours. The number of cells were

measured by MTT technique and analyzed by One way ANOVA «X < 0.05).

Results: The aloe vera gel extract, at protein concentration 5, 10, 20 and 50 ~g/ml, significantly

increased the proliferation of periodontal cells and pulpal fibroblasts compared with the control group.

The aloe vera gel exudates, at protein concentration 400 and 600 ~g/ml, significantly decreased the

proliferation of periodontal cells and pulpal fibroblasts as compared with the control group. The

lyophilized aloe vera gel extract, at protein concentration 50, 100 and 200 ~g/ml, significantly

increased the proliferation of periodontal cells and pulpal fibroblasts. The lyophilized aloe vera gel

extract, at protein concentration 50 and 1 00 ~g/ml, significantly increased the proliferation of

gingival fibroblasts compared with the control group.

Conclusion: The aloe vera gel extract (5-50 ~g/ml) and lyophilized aloe vera gel extract (50-200

~g/ml) significantly induce the proliferation of periodontal cells and pulpal fibroblasts. The

lyophilized aloe vera gel extract (50-1 00 ~g/ml) significantly induce the proliferation of gingival

fibroblasts. The aloe vera gel exudates (400-600 ~g/ml) significantly decreased the cell number

of periodontal cells and pulpal fibroblasts.

(CU Dent J 2004; 27:47-57)

Key words: Aloe vera; Proliferation; Periodontal cell; Pulpal fibroblast and Gingival fibroblast
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