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## 5987217520 : MAJOR PHYSIOLOGY
KEYWORD:  Aloe vera, Wound healing, Angiogenesis, Endothelial progenitor cells, Diabetes
mellitus

Supassanan Kaewsrisung
EFFECTS OF ALOE VERA POWDER ORAL ADMINISTRATION AND HUMAN EN
DOTHELIAL PROGENITOR CELL TRANSPLANTATION ON WOUND HEALING O
F DIABETIC NUDE MICE.. Advisor: Prof. JURAIPORN SOMBOONWONG, M.D. Co-
advisor: Prof. SUTHILUK PATUMRAJ, Ph.D. Asst. Prof. NIPAN ISRASENA,

M.D.,Ph.D.

The study aimed to examine the effect of combined treatment with endothelial progenitor
cells (EPCs) transplantation and Aloe vera oral administration on wound healing and angiogenesis in
diabetic mice. Balb/c nude mice were divided into five groups: control group, diabetic group (DM),
DM implanted with 1x10° cells EPCs group, DM treated with oral Aloe vera gel 400 mg/kg/day
group and DM treated with combined 1x10° cells EPCs and 400 mg/kg/day of Aloe vera oral
administration group. Diabetes was induced by daily injection of streptozotocin (45 mg/kg, i.p.) for 5
days. Ten weeks after diabetic induction, bilateral full-thickness excision skin wounds (0.6x0.6 cmz)
were created. On day 7 and day 14 post wounding, hypoglycemic effects were detected using
glucometer and wound area was analyzed using digital image software (Image Pro Plus). Skin blood
perfusion was measured using laser doppler flowmetry and capillary vascularity in the wound bed
was determined using confocal fluorescence microscopy. Re-epithelialization was determined in
hematoxylin eosin stained and wound tissue VEGF levels was detected by ELISA. The results
showed that blood glucose levels were decreased significant after Aloe vera treatment. The
percentage of wound closure, blood perfusion, capillary vascularity and re-epithelialization were
significantly higher in DM treated with combined EPCs and Aloe vera oral administration group than
the untreated group. (P<0.05) Moreover, on day 14 blood flow and capillary vascularity in DM
treated with combined group were higher than those treated with EPCs or Aloe vera alone. Therefore,

this study may be wuseful and alternative treatment for diabetic wulcers in the

future.
Field of Study: Physiology Student's Signature ..........cccoeeveeccerenennns
Academic Year: 2018 Advisor's Signature .........c.cceeeeevverneenne

Co-advisor's Signature ...........ccecueeuenee.

Co-advisor's Signature .............cceceenee..
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Researchers Animal/ Wound model Method Results
subject
Shu et al., Non-diabetic | full-thickness EPCs treatment Twound closure
20057 nude mice excision wound (BMMNCs) Trecruitment of monocytes/
Dose: 1x10” cells macrophages
T angiogenesis
Kim et al., STZ-induced | full-thickness EPCs treatment Twound closure
2010 diabetic nude | excision wound (CD34-positive cells) T proliferation of
mice Dose: 1x10° cells keratinocytes and fibroblast
Asai et al., db/db rat full-thickness EPCs treatment Twound closure
20137 excision wound ( BMMNCs) T angiogenesis
Dose: 5x10° cells TVF GF&bFGF expression
Sukpat et al., STZ-induced | full-thickness EPCs+MSCs treatment Twound closure
2013 diabetic nude | excision wound (HUVEC) T angiogenesis
mice Dose: 0.5%10° cells EPCs TVFGF expression

l neutrophil infiltration

MDA

Ackermann et

al.,, 2014

STZ-induced

diabetic nude

mice

full-thickness

incision wound

EPCs +VEGF+ bFGF
+PDGF treatment
(HUVEC)

Dose: 2x10° cells EPCs

Twound closure
Trate of re-epithelialization
Tangiogenesis

Ttensile strength

MSCs = mesenchyme stem cells

bFGF = basic fibroblast growth factor
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M31aft 2 uaasied L ITeRiRmTeaTUMI S IHad e Lz i da Tnaass
wazluau
Researchers Animal/ Wound model Route and Dose Results
subject
Chithra et al., STZ-induced | full-thickness oral: lyophilized powder Twound closure
1998"" diabetic rats | excision/incision dissolved in sterile water Tcollagen synthesis
wound topical: fresh Aloe vera gel T wound contraction
Dose: 30 mg/head Trate of re-epithelialization
Somboonwong normal rats | second degree topical: lyophilized 4loe Twound closure
etal., 2000"” burn wound vera gel l leukocyte adhesion

Dose: 300 mg/kg BW

T healing area

Khorasani et

(13)

burn patients

second degree

topical: cream

Twound closure

al., 2009 burn wound of (Aloe vara gel powder Trate of re-epithelialization &
hand or foot 0.5%) healing
Atiba et al., db/db rats full-thickness oral: lyophilized powder Twound closure
201" excision wound dissolved in sterile water Tangiogenesis
Dose:30 mg/head TTGF-BI&VEGF expression
Atiba et al., normal rats full-thickness oral: lyophilized powder Twound closure
2011 (with delayed | excision wound dissolved in sterile water Tﬁbroblast proliferation
healing Dose: 30 mg/head Tcollagen deposition
model) T angiogenesis
1 TGF-B1& bFGF expression
Abdel-Hamid normal rats full-thickness topical : Aloe vera gel 95% l, inflammation

& Soliman,

2015“"

skin burn

Dose:200 mg/kg BW

Tangiogenesis
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growth factors NEAY(AL-1P, IL-6, TGF-P1 1ag TNF-CL) H11 MAPK/Rho itag Smad signaling

< d o o a A [] a dy A
pathways uilunalndrnalumsinavasaden v tazmsnigveaiiewe lunszuiums
mvoana’’

UNVINVBY Aloe vera AONIA3191a0A1A0A 11N YD endothelial cell

113) 1999 Moon tazAmz WU B-sitosterol Neria ldvInguvoaumsaszd uana
wAa 9 A ] =< . . . . !
Aaaudalumsaiasaaon v 910n15ANY11Y in vitro (wound migration assay) W11

[-sitosterol ﬂi%(ﬁj}umilﬁﬂ migration Y93 HUVECs LLESI)’JL"ISJHQ:’ ATLUIUAT neovascularization 16

2 (1)

A Y} A~ o ' o q ¥ o vd
INBU IDYNS40 LN@WIEJ‘UmJﬂZ]iJﬂTUﬂiJ w1“lwmmmaﬂizmuﬂu‘lmmw

'
=3 [

~ . , £ v v ' YA
Gl‘L!‘]J 2002 Choi HATAMUE W“].I’Nﬁ?iﬁ)ﬁ)ﬂi]ﬂﬁ%ﬁﬂﬂllﬂiﬂﬂ’gusll?J\i’JTl!WNi]iZHJﬂ?J
. A 1 9 A 1 1 9 A ld’
B-SItosterol L!,’ffﬂxiﬁ]ﬂ!ﬁhﬂ@lli\?fﬂi’ﬁiN’Hﬁﬂﬂm’i)ﬂiﬂhlm$%ﬂhllcﬁhﬂ1§ﬁi1ﬂﬂaﬂﬂla@ﬂGl,ﬂll‘l/]
Y . . . % . ! . [
wevinela b ischemic/reperfusion model 1u Mongolian gerbil %9 [3-sitosterol Iy plant-

{ d 1 1 4 o A
derived angiogenic factor ‘ﬁﬁﬂmﬂigIﬂ%uﬁﬁ]ﬂ’li%ﬂﬂauWUllwaﬁi'E]i\? UAagINUNTUAANDDNUDY

9 (Y Y

=S A:; o [ A:; d' A 1A .
1 von Willebrand factors, VEGF, VEGF

receptor, Flk-1 11& blood vessel matrix laminin“”

UNVINYDY Vascular endothelial growth factor (VEGF) ADNMIHILVDIMAAILINNY
< g ! a
VEGF 1ilulilsAu@oas (Signal protein) fiiunumlumsnszduldinamsadis
vaoadonlny QWAL fibroblasts, keratinocytes, macrophages 1% endothelial ~cells

WU VEGF Hiszansnmlunsisanisiia proliferation 11@¢ migration U049 endothelial

{1 o <
cells* Taalun1az hypoxia 50 n1zis1enmeldsumany TUsau VEGF wwgnnszduli

' 4 [
afruniniu milenih ldinan1s phosphorylation taznszdu eNOS lulunszan dawaliszay

A 2 % g v A v Y A
UBI NO (WU anummﬂﬂlwmima@uﬂwmm EPCs fl]WﬂulsllﬂﬁgﬂﬂLﬂHQﬂimﬁLﬁﬂmmz

'
=)

' @ J dy @ { @ < 4 J
SDF-10L 92320 aiuayy homing EPCs a1l lganun1dsvinaduiedignszuiuns

)

neovasculogenesis #1308 N13a319naeadoalni® waluwalw I MNUATUNYNITEAVVDS

o { { ) < a {
VEGF anad TagTudl 2017 Lin uazame inmsanu lunyimtienihIvithuumoueiian 1

pagildinauna WuNsEAUVEY HIF-100 wag VEGF aaiiunumdingylumsinyiuma

A A o ' = o ' U ] Yy A 1o
I NUAAAUNDINIUNUNYNAIVAN G]Nfﬂﬁ]u1ul,ﬂ’c;fﬂ1'§’UﬂWiﬂﬁﬁluﬂ1iﬁiWQlﬁula@ﬂﬁlWN m
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Tdumamedadld™” nazdion VEGF mldlumssnymmaiviulugiuuy opical 910

mMsany1 1Y in vitro WY1 VEGF Glhﬂﬂiwi])umilﬁﬂ migration U849 human keratinocytes 1%

P4
=<

J a < . . 1 1 A
fibroblasts mwaalﬁjuwaﬂﬂllﬁjwwu LLa%ﬂWﬂﬂTiﬁﬂ‘Hflu in vivo WU VEGF $I8INU
a A o A & a A ¥ 1o A 2 <
ﬂi%f‘T'V]‘ﬁﬂ1W1ufﬂiiﬂB1!LNE11HWHT]!1JULU1W31H%H@T] 2 AUANUUA Iﬂﬂ!fW?Jﬂ’ﬂ?JLLEU\‘]!ﬁQ
YpauNa NI rasaaen vl MIad1udoyni MIaraNLaLNIIINAIVDIADADUIU
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UNN 3

A o

IBAUUUMITIVY
ﬁ15!ﬂﬁﬁ1m1—!ﬂ’liﬂﬂﬁﬂx’l
® Streptozotocin (STZ) (Sigma Chemical Co., St. Louis, Missouri, USA)
® (Citrate buffer pH 4.5 (Sigma Chemical Co., St. Louis, Missouri, USA)
® Sodium pentobarbital (Nembutal, CEVA Santé Animal, Libourne, France)
® Fibrin gel (Shanghai RAAS Blood Products Co., Ltd., Shanghai, China)
® Fluorescein isothiocyanate labeled dextran-150 (FITC-DX-150) (Sigma Chemical Co.,
St. Louis, Missouri, USA)
® RIPA lysis buffer (Sigma Chemical Co., St. Louis, Missouri, USA)

® Protease inhibitor (Sigma Chemical Co., St. Louis, Missouri, USA)

v d
aniIneas

o o { 1 o ¢
dainaananlFlunisnaaiife WY nude mice (BALB/c) meﬁ'mq 7-8 dlan
g o [ A o a 4 o o w o 9/ 4
Wninyszanm 20-25 n5u mﬂmyﬂuy‘sz TYINDUIADTIUTULUAIINA gﬂumuaﬂﬂuquﬂ

v 4 J a @ a ] J
TAINAADI AUSUNNIATAT JWIAINTUNWIING1QY TﬂﬂﬂjﬂﬂnqmﬂﬂNﬁ}ﬂﬂﬁlﬁ}@ﬂigﬂj'lﬂ

U U

[

Y 1 [ Y 1

252°C FNNAAINNA 12:12 1 TeaeIu UszuuszuieomAtaziaedlunsaniiaaio
<3| dald' dy o (N 2 Y a ¥ ' ~

o UB0TEDIA ALITIUIY 1 (IR0NIT 1D899AIEDIMTU Az T 01A0E 1N ND
v v A v W 1 da} [
AWANUADINFVBITAINAADI HazrynnalimsUsuar Iz auasanmnsaes

I o g o v Yo [
Wunar 1 damineuiiiniinaass  Tasminaassdludainaasslasunissusesn
o w da/ v J C4 a v
AmznIsuMsiinuguanisaenazldda’ anzunnemaas ywiainsalun1Ine1ds

munlususes 07/2561

v d
MIULINGNAN INADA

A av = 1 Y ]
Lummﬂgﬂgmmm’mmﬂum‘i‘vmamﬁﬂmwamm31uw1ﬁﬂiztm1uﬂ155ﬂmuwaGlu

]
=1

I Aaa 4 a . .o . [ gz
nunuuirnu Iﬂﬂﬁﬂ"liﬁﬂkl"l‘ﬂ"l\‘leJ"l‘ﬁ'J‘V]fﬂ L'Wdﬂﬁ]ﬂ"lilﬂﬂ re-epithelialization AIUUVUIA

U

(Y

] Y
#196193981989 M AN UneuntInanraz Indmeedu”"” 1915105y G*Power 1u
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o @ ' o 1 v d a o ' < 1
NITINIHUAVUIAAIBY N LUAZITUIUNQUUDITAINAADY Tuauiteazuyseemiu 5 nau

v d o o ] - 1w @ ] 1 v o
NﬁﬁW‘ﬁﬁ]’lﬂﬂ1§ﬂ’lu3m1ﬁﬂlu1@@?@ﬂ1ﬂﬂﬂﬂﬂﬂlﬂ1ﬂﬂ 25611 %QLLU\?ﬂquﬁ@?ﬂﬂﬂ@\iiﬁ}ﬁﬁnuﬁu

'
(P ' = = = o & =2 ' =
5 AN (g‘ﬂﬂ 6) osnnianuduulumsaneinsmevesunalu 2 ¥190a170 7 1A
v X2 9 qY o ¥ v v q;g’;sl Q“"deyd"cﬂygly
14 93U WADNFUUINUIUNINUA 10 AIADNJN  AUU IUITUIYTUUIIIUUUADI EBH Y
4
9 (J
MINUA 50 917
s G*Power 3.1.9.2 = =
File Edit View Tests Calculater Help
Central and noncentral distributions | Protocol of power analyses
[16] -- Wednesday, September 20, 2017 -- 213547 A »
F tests — ANOVA: Fixed effects, omnibus, one-way
Analysis: A priori: Compute required sample size
Input: Effect size f = 0.816
o err prob = 0.05
Power (1-B err prob) = 0.80
Number of groups =5
Output: MNoncentrality parameter = 16.6464000 Clear
Critical F = 2.8660814
Numerator df = 4
Denominator df = 20 Core
Total sample size = 25
Actual power = 0.8417147 Select procedure
Print
4 Effect size from means v
Test family Statistical test
F tests W ANOVA: Fixed effects, omnibus, one-way v Number of groups 3=
Type of power analysis 5D o within each group 2.03
A priori: Compute required sample size - given o, power, and effect size v
Croup Meanl Size
Input Parameters Output Parameters 1 24.8 6
Determine => Effect size f 0.816 Noncentrality parameter A 16.6464000 2 222 6
a err prob 0.05 Critical F 2 3660814 3 202 [
Power (1- err prob) 0.80 Numerator df 4
Number of groups 5 Denominator df 20
Total sample size 25
Actual power 0.8417147 Equal n B
Total sample size 18
Calculate Effect size f 0.8104074
Calculate and transfer to main window
Close
X-¥ plot for a range of values i Calculate ‘f@@ =

d‘ ad o U 1 3’/
31]7] 6 LLEFAITAMUINMVUIAAI0G1NIH AN TUSUNTU G*Power

v d 1 I J [ 2
Tagdainaasautiseanilu 5 ngu asee 1l
v d' Yo . . Y ' Aa .
1) NgUAIUANAIASY fibrin gel (Control + fibrin gel) (N=10) launnynia citrate

) Y
buffer (45 mg/kg) lasRaN1eFoerioaiuazaIsaaaeny s 34 1azi1 wound model 1nUH

v
v A o

[ Y
fibrin gel NUT1I wound bed 1AsIMUNAIUDITUNIIIINMIANEN
_ g A . = v .
* Fibrin gel 1Juteriiou vehicle ¥09 EPCs #1sznovlidae 20 pl fibrinogen tag 20 pl
thrombin

2) NANHWLIHNUAIASD fibrin gel (DM + fibrin gel) (N=10) launvyfignimiieniy
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Y3 A A =3 ] 9 19 g}/ a 1 [ 19
TMduwurnnusian 1 lagn15aa STZ (45 mg/kg) NNFDINDIIUALATIAANDNU 5 JULUAS
g/kg

v
v A o

9 H 2
1 wound model 911U 14 fibrin gel MUY wound bed HAAABIAWUNAIUDITUNYIN
o =
Wmsanun
3) NQUUWVIHNUAIASD fibrin gel #ag EPCs (DM + fibrin gel + EPCs) (N=10) Tag

Y Y
MM3RA STZ (45 mg/kg) MI¥eioeiuazasefanoni 5 3 uazi wound model 311U 1R

'
v A

' - { A ¥ a
fibrin gel NAAd EPCs U318 1x10° cells N30 wound bed Ud@eaaui/nfaudaiui

huhmsany™”

4) NEUHWLIMNUNTASY fibrin gel Uaz Aloe vera (DM + fibrin gel + Aloe vera)
(N=10) Tag31m15RA STZ (45 mgke) NNFOINBITHAZATIAAADAY 5 U 1AL wound

model 910414 fibrin gel NUF1I8! wound bed $INAVIFNU Aloe vera Tuv1IR 400 mg/ke/day

[
v A o

L q YA o & . = =
Tagutal¥inuivas 2 A4 NAIUIUDIIUNUINNANE
5) DNWYIUIHIIUAIASY fibrin gel 4oz EPCs 1az Aloe vera (DM + fibrin gel +
Y
EPCs + Aloe vera) (N=10) Tag4i1n159a STZ (45 mg/kg) N9FDINDITUAZATIAAADAY 5 T

o S 3 { J = { a
1azyi1 wound model 910%U1H fibrin gel NItwad EPCs USuar 1x10° cells N3 wound

v
[T

9
bed 32U 140U dloe vera Tuauia 400 mg/kg/day Tasuialdnuiuaz 2 A59 pAiuaudTUn
o =
DRIRE IR
' L] ' ' A o = A @ 1
*ynnngugnuluilungudestiioiunyuionsy 7 uag 14 14 (N=5 luusay

1 o o 4 o < a 7 o &
ﬂ@ll) Had910MN1 wound model Lﬁf’)ﬂ?ﬂ’]ilﬂﬂﬁﬁlﬂu‘.allﬁgglﬂﬁqzﬁWﬁﬂﬂﬁ

Y
e szauiimaluien (blood glucose levels)
® 1151AUBILNA (wound closure)

e M3 luadeuveudoaiitma (wound blood perfusion)

a =) d' . .
® msiNaviaeAden InNNLNE (wound angiogenesis)

a &

an 4 &‘ 4 '
® ﬁ}”I‘L!WEJ”I‘ﬁTJVIEJ”ILWAE’)@,ﬂ”ISﬁ%)NLuBLﬁ@uW’JGU‘L!ZJ”IGLWZJ (histopathological study;

re-epithelialization)

1 [l
® 5:@1UYDI VEGF 9N1iIpI8dina (tissue VEGF levels)
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Male BALB/c (nude mice) 7-8 weeks

(n=50)
Control DM groups
10 weeks after citrate buffer injection 10 weeks after STZ injection
1. Control 2.DM 3. DM +EPCs 4.DM+ Aloe 5. DM +EPCs+ Aloe
(n=10) (n=10) (n=10) (n=10) (n=10)

Bilateral Full-thickness excision skin wound were created on the back (0.6x0.6 sz) and treatment

y

Each group was divided into 2 subgroups

(n=15) (n=15)
7 days N/ 14 days

Parameters

®  Dblood glucose levels

® wound closure

®  wound blood perfusion
® wound angiogenesis

® re-epithelialization

® tissue VEGF levels

gﬂﬁ 7 UEANUAUATNNITEDNUUUNITNADDN

a ] A, Y o a A
MIABNAT STZ !Wamumumkﬂmﬂumm]m‘mﬂﬂ 1
@3NS STZ (Sigma Chemical Co., St. Louis, Missouri, USA) Tuaf5um 45 mg/kg
aza1911 0.05M citrate buffer pH 4.5 (Sigma Chemical Co., St. Louis, Missouri, USA) Faldna

(36)

9
1/]1\1%@\11/%/@\16[]@\1??1“!’31!63ﬂi\i@]ﬂ@]ﬁ]ﬂu 57U Taowsoulvuiunedu
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d‘ ) Y a d‘
ﬂ13l“r‘i1!831!1?1151?1!1]1—!!”1?1311—!‘]‘14917] 1
v o I o Y o 4 ¥ o A o 2
A0 MITARINAaUd AT 6-8 %1 Tue nanhwnraihvinmemuInmyS s

A Yy Y} 3 2 A
sTZ Nz leaa Tagls STZ TudSuna 45 me/kg azare1u 0.05M citrate buffer pH 4.5 FIRAN
(] Y o Y a T W o o A o Y I v o d v
FOINDINYIUATATINAADNUY 5 U ﬁaqmﬂmumuﬂwwwﬂmmmm"lﬂum 2 dilaviy

@ Y = o ¥ A @ Ao o a Y
NNIUFANMYVYDINITRAA STZ mmwm%mma“lmaaﬂﬁaqmmflﬁmmamﬂummﬂﬂum

& X Y A o o R

2 ¥ TU4 (two-hour postprandial blood sugar) AYIATDI glucometer Tﬂﬂﬁmmammgiu

sy A o B A ' G6)=R_ o P 1 2
mmmwmmmumma“lumaﬂqﬂﬂm 200 mg/dl™ WHNVINYUNITNAADY AUUIDIUATY 8
o S X A Y a a aa A Y A a 49!
dlai suiluszeznanne linannuralnanvasa@oalasnILUNINFUNNATUIN

(49, 50)

Tsamvnu Llé}ﬁﬁﬁﬁﬁﬂﬁ"lﬂﬁﬂﬂﬁﬂ\m'@]lﬂ

d o Y
M3tAseNan EPCs (§1%5Y implant 14 wound)

Tagisad human EPCs Mimn1¥luanitefe HUVECs (ATCC, Manassas, USA) (31

[ 9 a 4

1 o 4 1 a a oA 4 o o w

ﬁ ) llﬁﬁﬂﬂ'l'lilﬂklmﬁ']gﬁﬂ?ﬂﬂu’)ﬂ?ﬂﬁlﬁlﬂflﬂg‘]Jﬂﬂ']il“]faﬁ@]'Llﬂ']!,uﬂlla$!,°ﬁaa‘]_l']‘ﬂﬂ AU
4 4 a @ 4 [ 1

LNNYAITAT IWINNITIUNHIING1AY Iﬂﬂlﬂfaa HUVECs ‘V]’lﬂ15!W1$Laﬂ\1@9]}'JfJ endothelial cell

growth medium 2 (Lonza Group Ltd, Basel, Switzerland) W&l penicillin-streptomycin (P/S)

1% 188911 incubator 5% CO, #137°C

] Y
514 8 nerasg1s19ves HUVECs Tusznainmsidousadaasoniniiaavets 100 11
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MSIA38N Aloe vera
TAoN1SHEN Aloe vera ¥HUA powder 1UUYUIA 400 mg/kg/day (Naturex Inc., South

Y Y 1 a o 4 ) @ 1
Hackensack, USA) aza1eluiinaud/uim 02 ml Tasutsldnuiuag 2 a5e pniundsnind

(1)

[ ]

o Y a =* A = [ ~ ] 3’; 1 9 a
mlanauraaud TuMmhindne (7 uazi4 ) laswsoulnunnasaneulinynu’’ dlce

[ A
vera powder 11111% anA91n Aloe barbadensis fresh leave §lanzvtintuieu <10 ppm

Jalsumaiseengniaiemaiia HPLC ag Batch No. fio C313/011/A16

msml¥nausartia full-thickness wound model

4 o J o | ° a o .
Wonsy 10 ddamindunienhldnauivnu Mmsaaurynaaedie sodium

(2

Y v
pentobarbital 55 mg/kg N3ABINDY AN swab 428 alcohol 1NN I IRALKAFTIANYNAR

U

Y
v @ Y o

audasu lufunus narImIsneTeId19 N8 U8 InY (bilateral full-thickness excisional
2 A y ' . = LY .
wound) UU1R 0.6%0.6 cm’ (3UN 9) 11U 14 fibrin gel N1l5znould18 20 pI fibrinogen 1ag
v 2 v
20 pl thrombin %30 fibrin gel N3 EPCs @N1511anguiiioad Ui usnas wound bed udaila

£y A @ [ o s 9 a 4 1 (36)
P38 tegaderm INBATY 7 1O 14 IUHAIVINNT wound model !ﬂﬂﬂlﬂl]ﬂﬁ')!ﬂﬁ’]gﬁﬂﬁﬁﬂ"lﬂ

Illllllullllllllwllll

4 2

ITEN RN, X

31 9 naasmssh IduyRaunastia full-thickness excisional wound Y1419 0.6x0.6 cm”
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as < a (5
IEMINVUAZININSHIVBY A
Y

D asyviaszaviaalu@en (Blood glucose levels)

o o ¥ A ' [ Y a A [ v o Y

mmsasszavimalu@eanouim ldnauna taziionsy 7 uag 14 T4 vasi I
Aa [ A a k) o .
mmmaiﬂﬂmawmmﬂwwgﬂummi"lﬂum 2 ¥ 109 (two-hour postprandial blood sugar)
Y A ¥y A A g A o A %
YA TON glucometer Tagl4aoa 1 viea mfmmfmaﬂﬂzaﬂﬂmwﬂmﬂmwawuumwaﬂm

UULHY control strip AM5VIFEVNUATO

2) ANMINI AR ILHA (Wound closure analysis)

Lﬁﬁ]ﬂ’i‘u 7, 14 Sundamldnauma ﬁwmiaauwgﬁ’aﬂ sodium pentobarbital 55 mg/kg
NIFDINDY IAITATANVHIAVBIUNARIBNABIAINDA (Fujifilm XA2, Tokyo, Japan) &2
dunsavnaiufuradis Tasunsi Image Pro Plus 6.1 (gﬂ‘ﬁ 10) Tagr1ons1nsaveauna

(percentage of wound closure) e lann

% wound closure = area of the original wound - area of the actual wound x 100

area of the original wound

SHiEwvCSRBAR 2 BOO0OCHZ AAQ
e H=EE2nl cHEANIsLESE BB

n e amw (aex il soae 2 e e

v o &l H
51U 10 naaaIsmsTavanuiiuwade 1151050 Tmage Pro Plus 6.1
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3) Aryms Inadeuveaudenusana (Wound blood perfusion)
A [ v o Y a [ = A o 1 j‘ A
Wonsy 7 ey 14 ’Juwawﬂwmmma 'Jﬂﬂ'lihlﬂﬁnﬂu"l]'ﬂ%a@ﬂ 8 AN UITOUNUN
Y A ] a
VOIUND AVYATON laser doppler flowmetry Taanng probe HHMNUTIULHAYTZIY 1 mm
[ 1 ) ] a A o a 4 9 . é
UAZIAUAASAVTHUIUIU 15 IUIN m”lﬂ’smiwzwwamﬂﬂmﬂsu General Report Wizard 4

UAAIDDNNT 1MUY Perfusion Unit (PU) (U 11)

027 3170 383

3 o ° a 4
T]Jﬁ 11 Llﬁﬂﬂﬂ'ﬁ')ﬂfni.lﬂaﬁ&llﬁli’)\1&aﬂﬂU,ﬁ$‘14l"|ul‘]J’Jlﬂi'lx‘ﬁ@shfﬂﬂiuﬂﬁll

UG

General Report Wizard
4) Anpimsinarasadon IMiuS B (Wound angiogenesis)
A [ v o Y a [ [ = A a
Wensy 7 wag 14 unaanldinauma vasnniams luadeuvesdeauinauma
<3 o a A 1 % Y 1 °
@39 ihnyasdeunsnanasadon vy lagaany logluniueunaieuaziinnisaon
] L4 o [
polyethylene catheter mumé’r’umug{uﬂﬂan 0.28 mm 191114 right jugular vein GAVESIDLT R
fluorescein isothiocyanate labeled dextran-150 (FITC-DX-150, Sigma Chemical Co., St. Louis,
. . A g Y ar A v A (3
Missouri, USA) Tu1/Su1a1 0.1 ml tiie label plasma 9101114035 Insiladimiiausnunasves
o A ~ A =1 ~ A <
viyeonuaziin 112199 stage (317 12) etiufinwanmslasunilasvesrasadonvuiaan
Tagldunia 10x nwvosriasaiondzgniiuiinlag video camera 11ag video recorder H49%
1w . 9 aa Ao X Y 9
fBNY fluorescence microscope Tﬂﬂmayamiawuuﬂﬂ"lﬂ%mamwaeeﬂmwumuamz

o a Jd Y ~ A .
W asiziale Tilsunsy Image Pro Plus 6.1 (gﬂ‘VI 13) IWOW percentage of capillary

., (36) . Y 2y o I '
vascularity oo capillary ADINITUAIUAUINANVUIAEGDNNIT 15 pm



% Capillary vascularity = Number of pixels within the capillaries ~ x 100

Total number of pixels within the selected area

‘l.lﬁ 12 !Lf’fﬂ\ﬂ’iﬁ’ﬂﬂmﬁ]ﬂ1J‘5L’JmL!WﬁLZJ’E]L‘]J@]W’JWHQ"LI‘JL’JEHWEN

) 1mage-Pro Plus - pici.bmp (1/3)
SHiEwvCESRR 22000 Ha2Adq
e B2 nal cBEANILEOA BRE

B pictbmp (1/3)
| Foatures | Moasusements | bt/ Ougut | Ogtiors | Advanced Dzt |

Certer X Pos Carter ¥ Pos. Hemy

IREVDT 2o

I

1 E.

i

a ' - WH S12512

ﬂﬁ 13 ELEWN’J‘ﬁﬂﬁ’m‘ll‘Lﬂﬂ‘ll@\iﬁﬂﬂﬂmﬂﬂﬂ?}ﬂiﬂiuﬂiu Image Pro Plus 6.1
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5) AAYINUNTING (Histopathological study)
A @ v o Y a [ s £ c&’ = Y 9y
Wonsu 7 uag 14 ’Juﬂawﬂmﬂmma NINMIINUFULIUBDUITNIULNAATUE1IUVUIA
2 o 2 X ' I o °
0.6 x 0.6 cm uwmummmwﬂu 10% formaldehyde Lﬂunm 24 GI)"JIIN AN paraffin-
Y H )
embedded tissue 1MNUUUIAATNANUNU 4 pm Mmsdoudiy hematoxylin eosin (H&E) 1o
a e ) . .
AN13LNA re-epithelialization Taal¥nany Stereo type microscope (Nikon SMZ800, Japan)
{ o a 4 4
U0 14) wazihlUAns1zid0T5unsu Image Pro Plus 6.1 101 percentage of re-

. . . . &2 o 9
epithelialization Fasuaa l@an

% re-epithelialization = Distance covered by epithelium (r) x 100

Distance from the original (R)

Wound margin Wound margin

$ a 4 aa v 9 2 ¥ Y 4 Aa
U 14 uaaINITINTIZHNINGITING AremIfouTuiiionnadis HEE 1egnisina
. T v A v o qYa A a A 9 . ) K
re-epithelialization Tuiun 7 vash ldinauwa Tag r AeusnanNsai epithelium UYUN
H 4 { . . ) ] Y 1
TrsinAoununilnagu granulation tissue 3NAIUIBUAZYIVOIVOVUNAIFNINA 1A R
Y v
ADUSNBUUNANINNA A 7D granulation tissue LAz B A0U3IMNI fibroblast blood supply

network collagen fiber nazaoy lusiu
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6) 1ATLAUVDY VEGF 21ntiieigeona 1ae3s Enzyme-linked immunosorbent assay
(ELISA)

zﬂl [ [ ) Y a o [ Li’ zﬂ'

WeATY 7 uag 14 Turasi inauwa viimsdiadsuna VEGF mntlogouna lag
<} dy A a 9 A a ) Ay = o &£ dy
AUIRIBOUT UMM TUYNVOINYNgUNYN —80°C uazilonoin13vi 11sau hruiie

2 o v =S Qy zil 1 .
Usua 50 mg wmmsanaldsaulasnsuasuiilonasld RIPA lysis buffer (Sigma
Chemical Co., St. Louis, Missouri, USA) MA13808878 Protease inhibitor (Sigma Chemical Co.,

. . . ¥ o o . . ° ¥ oA 1 =
St. Louis, Missouri, USA) 910111111917 sonication uaziiwlun 10,000 59UADUIN
) =] A ) a J = = 2 dy
et 10 i Hulugluuuves supematant o1 1 Bns1zivlsuaTilsauanduile
1Az 52AUYe VEGF #1873 Enzyme-linked immunosorbent assay (ELISA) kit by R&D system

v 9

6.1 msmysuaTdsauvinFuiie

o a A (% Y 2 dal a <Y ¥ .

i Tisaunanalannduiiolugiuos supernatant 11319512 HAI89A1181 Microplate
BCA Protein Assay Kit (Thermo Fisher Scientific, Rockford, USA) Tagld¥a13azae bovine

. I = o @ o
serum albumin (BSA) Lﬂumiazmﬂiﬂmummgmmmmnﬂimlmmgm (standard curve)
H v 4
Tagthdea1elUsaunanalaninFuile tazaisazaroninsgIued1eas 9 uliwell dvasly
Y
A3INA14 plate MNUAIWA1TAZANY compatibility 4 pliwell 1101 ua plate 11 11 mswaudIe
1 v v
plate shaker L@% incubate 137° ¢ nal3uu 15 i 1AL BCA working reagent
260 pliwell uazii1liiadiganauudai 562 nm A101A309 micropalte reader 1W1A1No 11 16 11
a 4 (= = 1 [ 1
5121 a8 TU51UA5Y Microsoft excel TasyTuavesldsauuansluniite lulasnsuae
1aaans (ug/ml) (13199 3 tag 319 15)
=Y = A Y 1 Qal dy o Y o o
TagdSua Tdsaunmlalunaazsuiionnaszgmir U 1Flunsmuiuszavves

VEGF #vzuaadlumilen lansusetaansu1Usau (pg/mg protein)



4 1 {1 ) o o a 4
M99 3 naasaganaunasio lddmsvih lanszdmalsunaTlsau

Protein Optical density

(ug/ml) | 1 average corrected
2000 0.606 0.612 0.609 0.4935
1500 0.509 0.526 0.518 0.402
1000 0.388 0.399 0.394 0.278
750 0.333 0.343 0.338 0.223
500 0.263 0.27 0.267 0.151
250 0.199 0.201 0.200 0.085
125 0.160 0.166 0.163 0.0475
0 0.114 0.117 0.116 0
0.6 -~
0.5 A Y

e
H
1

Optical density
o
w

y =0.0002x + 0.0209
R?=0.9932

500

1000

1500 2000 2500

Protein concentration (ug/ml)

51 15 namamssnumganauuasio ladmsuih lAms gt um Tsau
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6.2 M3IA52AVD9 VEGF A2835 ELISA

o G a . o a v ay Y

NMNIATYY plate Taoiaw capture antibody 100 pl/well RGRER plate Lo vunel3
vy A A ay & o v v o 3 ¥ v
ANAU NYUNHNUHDI VINUUNINITAN plate AIY wash buffer 400 pl/well MLITINATI LAIN

Y . ' I 1 Y @

13 block plate ®7¥ reagent diluent 400 pl/well vwiluszeznaiediados 1 32109
= Ay v v 3 y
NYUNHNUNDY LAZAN plate A8 wash buffer 400 pl/well FI1ONTINATY

a =1 d' [ 9 Qy dy 1

Lﬂﬂiﬂiﬁuﬂﬁﬂﬂqﬂﬂ1ﬂ%ulu’ﬂ HasE1IIasaININTgIUBYNNAL 100 ul/well a9 plate
a =] < 1 Aa H
Ua plate naz vmiluszez 2 ¥ TuaNgungiiios 419 plate @28 wash buffer 400 pl/well $19n

- Yy a ) 3 a ] o A
TIUATI LAAUAY detection Antibody 100 pl/well a plate wazvuiluszezar 2 9 1uen
ay Y Y 3 3 ¥ a ..
QUM YUYIDI AN plate AIY wash buffer 400 pl/well F1ONTIUATI NNUULAY streptavidin-HRP
A [ o { A {
100 pliwell Yo plate taguuuszozinal 2 ¥1Tusgungiivesluila §149 plate 326 wash
% g’; a a [ I
buffer 400 pl/well F1ONAIUATI LAY substrate solution 100 pl/well 1o plate tazvwilu
< d‘ a9y d’d Y a . ]

JreTIn 2 Gvﬂmmmwgnwaﬂumm URAUAN stop Solution 50 pl/well AU plate DYINLUIG
A Y [ ) [ A A =3 k4 A . o
LWE]GleﬂiNﬁiJﬂ‘Ll uazm‘lﬂmm@ﬂﬂauuam 450 94 570 nm RAYLATDI micropalte reader U1
oA Y a J Y \ [ 2 dy
Ane1u 1A 113ns5124i828 1151053 Graph pad prism 1A832AUYY VEGF 10T UIHOLUANA 9
uaasluniien lansuaeiiaaniu 1Ay (pg/mg protein)

d
P3N IZHiVola (Data analysis)

1 o a 4 1 1
HAN1INAADIRNIAAIDDN IABAT mean + SD MM AnT Iz voya luudaz nquaIeIt

one-way ANOVA taziimsifSeuifieuss n119nqun1snaaniaie Bonferroni’s post hoc

v

multiple test FIAWANA DO NU U YNNADANTZAVANMFOIU 95% (p<0.05) Tag

o Y

mMrualy

* p < 0.05 IeMUANGY Control *% p < 0.01 IWeMsuRINGY Control
#p <0.05 ofieuAUNGN DM ##p <0.01 ofieunuNgu DM

p<0.05 oo UNgu DM + EPCs 11 p < 0.01 toifieunungy DM + EPCs

0 p <0.05 WofsuAUNQY DM + Aloe 83 p < 0.01 oifigUAUNgy DM + Aloe
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UNN 4

Ham3IAIIHivoya

9 Y
v A

Ao I = a A ] A g
fnﬁ')ﬂ‘t’J’ﬂﬁ\‘l1!Ll]1!fﬂﬁﬁﬂ‘]&l'lfﬂﬁWWEJGII’E]\‘]L!NaLla$ﬂ15lﬂﬂﬁa@ﬂla@ﬂiﬁwﬁluﬁl‘gﬂlﬂu

o A 1 1 1] 1 1 I
nvunasnnIinuumeszswiumsilgnaie EPCs Taoutswanisnaassoaniu

[

6 AU A4

Zhe

naszAvimaluasn (Blood glucose levels)

gﬂ 1Y { [ o Y a 1 @ 90' ]
naluiud 7 uaz 14 wavhliiRauksanun wavesszavihaaluaealungy DM

=

pdnyNIeEDAeeUNUNGN Control tangui 1A5UIIUNS

@

' Y
118% DM+EPCs WM UDE193i1]
1 1 1 % 9o’ T % 1
151970 NG DM+Aloe 1aznNgu DM+EPCst+Aloe WwumMizauiaaludea lidenungy
e 4 1 1
Control o 1NUKHAYRITZAVIIAIalAeATUNGY DM+Aloe 1Az NGy DM+EPCs+Aloe

v Ay Yo ' 9 o 3 A 1 =~ o o aa A ~ @
wmmmn"lmuammw:im 53@‘Uu’l@l’lﬁ1ula@ﬂﬁﬂﬁﬁ@ﬂ’l\?lluﬂﬁ'l UNNWaDaNBINIUNU

Ngu DM uazngy DM+EPCs aduaaaluasnan 4 uaz 314 16



d‘ [ %’ =) [ d‘ v d' [ ya 1
M3 NN 4 smumma“lma@ﬂm@wwmmmimuw 7 Uag3UN 14 a9 INNUIUN

Y 1

G Yo 1 [
35219 1/gno1e EPCs ma”lmmmﬂu

U

Blood glucose levels (mg/dl)
Group
Day 7 Day 14
105.00 + 10.09 113.60 + 6.97
Control
N=5 N=5
317.00 + 36.97 384.75 +20.54
DM
N=5 N=4
3132042770 307.00 + 34.64
DM + EPCs
N=5 N=5
197.80 + 26.48 ™" 148.60 +32.95 '
DM + Aloe
N=5 N=5
179.60 £ 23.20 ™ 140.60 + 13.40 ™'
DM + EPCs +Aloe
N=5 N=5

#% p < 0.01 lefeufUNGN Control
#p < 0.05 ileifieuiundy DM

# p < 0.01 ieifeuiungu DM

+p < 0.05 ieifvuiungy DM + EPCs

1 p <0.01 WoAsVAUNGN DM + EPCs



A Blood glucose levels on day 7

%k %k
* %k

200 - T

150 -

Blood glucose levels (mg/dl)

100 -

50
Control DM DM+EPCs DM+Aloe DM+EPCs+Aloe

Blood glucose levels on day 14

450 -
* %
400 -
350 -
300 -
250 -

l ++
200 #, ## tt
150 - |

Blood glucose levels (mg/dl)

100 -

50

Control DM DM+EPCs DM+Aloe DM+EPCs+Aloe

gﬂﬁ 16 uansrasziuhmaludeavesnymmnunsaldfuTumeaszd Ugnate EPCs
vive1&5usamiu Tuiud 7 (gﬂ‘ﬁ 16A) oz Uit 14 (gﬂﬁ 16B)

#% p < 0.01 iletfvuiungu Control

# p < 0.01 ieifeuiungy DM

i p < 0.05 ileifieniungy DM

1 p<0.01 Lﬁmﬁﬂuﬁumju DM + EPCs

T p <0.05 e UAUNGN DM + EPCs
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NanmsUaveauna (Percentage of wound closure)

v
=1 v o

9
naludun 7 naz 14 vawhldinaumanui nqu DM Imstavesmatiosniingy

v

1 = o W aa VoA Yy
Control DYINNUYA YNNTADN uazﬂ’qu‘n"lﬂ

[

9 v
umssnmsaungulaun nguinaui

A c’a’J 1 A o

145U EPCs %30 Aloe ¥3oN9a0I08195mnU Unslavesuna liuanarsnuegaiivedin

nadAIeunUNgN Control

U o

2 AY Yo o g A a P 1 1A o w
u@ﬂi]’lﬂuﬂall‘ﬂulﬂ Uﬂ'lﬁﬁﬂ‘]%lTV]Qﬁ'lilﬂﬁ:!llNﬂWﬁﬂﬂﬂl@QllNﬁlWN"\Ju@fn\illuflﬁ'] YNN

Q

!
aan A 2 S, ¥

9
gdaaamaunungy DM !,Lﬁ%"lllflﬂﬁ"lllll@lﬂ@nﬂﬂuf)EJNﬁuEJﬁWﬂﬂJ‘VlNﬁﬂﬁiz‘ﬁ’JNﬂ1§iﬂ‘]&l”l1/l\‘]

9

awngu awaaalumsen 5 uag 30 18

Day 0 Day 7 Day 14

Control

DM

DM+EPCs

DM-+Aloe

DM+EPCs+Aloe

~ A o A v o Y a ! ¥
ETJTI 17 uﬁmﬂmﬂaﬂuuﬂawamwaimum 0,7 uag 14 ﬂaQ%Wiﬂlﬂﬂllﬂﬁiﬂﬂ@ﬂ‘ﬂﬂﬂ@\i‘ﬂﬂ

(9]

Ny

oD -
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~ ' a o A o A =
M13197 5 LAAIA1 Means £ SD voawan1sUaveunaluiui 7 uaziun 14 IUWHLIH‘H”HUTI

Tiaunumeeszd Ugnate EPCs wie ldsuswnuy

% Wound Closure
Group
Day 7 Day 14
72.80 + 4.80 97.60 + 0.98
Control
N=5 N=5
40.07+£9.02 82.25+3.84
DM
N=5 N=5
68.80 +3.31 " 94.70 + 0.89
DM + EPCs
N=5 N=5
73.52+2.95" 99.20+0.80
DM + Aloe
N=5 N=5
80.60 = 0.60 99.60 +0.40
DM + EPCs +Aloe
N=5 N=5

%% p < 0.01 oMUAUNGY Control

##p <0.01 s DAUNGY DM
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The percentage of wound closure on day 7

A
100 -
80 -
g
3
8 60 -
(8]
e
c
g 40 .
=
NS
20 -
0
Control DM+EPCs DM+Aloe DM+EPCs+Aloe
B The percentage of wound closure on day 14
100 -
80 -
g
=]
8 60 -
(S
-]
c
g 40 .
=
N3
20 -
0

Control DM+EPCs DM+Aloe DM+EPCs+Aloe

317 18 1@A9 % wound closure 1u3u# 7 (U7 184) wag 14 (310 18B) Tunyunynui
TiAunumeeszi Ugnate EPCs wse lasusunu
%% p < 0.01 eUAUNGY Control

## p < 0.01 oo NGy DM
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Nams InaisuveaaeAL3 N (Wound blood perfusion)

¥ v A v o Y a J ! = = =
m“lmmn 7 U 14 wamﬂmﬂmmawum nay DM ums”lwamumauaaﬂaﬂaq

v = v ' 1

] v 9
pg1elisdnynanalofiounungy Control uangui ldsumssnunsaungulaun

q

U ~ Yo A A 3’/ 1 1 % =\ =) A a
ﬂqmmmmm"lmu EPCs 11990 Aloe H391N@DN08NIINNU ums”lwamummm@@umm

9

uwa iuananuedeiidsdaynisadadiofieunungu Control

[
~

o A ! Yo [ g‘./ 1 =\ = A =
wagluiun 7 hl‘lJﬂfqliJ'V]llﬂ UNMITINHIMIATINNQY umivlﬁanﬂwummaﬂmnmuwa

Y v
= v ' IS

pdynadaiefiounungy DM uenantingui 1451 Aloe $aunU EPCs

q

@

A X oA
INUUVUHDINUU

'
9 w aa A

a = A A A 2 ' @ ~ @ VA Yo
llﬂ'lﬁlrh’faL'Jﬂuﬂl@%ﬁE]ﬂﬂil')mllﬂalWiJﬂJu@ﬂ’l\iuﬂﬁ?ﬂﬂl%?\?ﬁﬂﬁlu'ﬂlﬂﬂﬂﬂﬂﬂqu hlﬂi“]_l EPCs

1]

a T o = =
NE90E19AY) ALEAS TUAIT 19N 6 LAy :.ji“lJ“I/] 19A

[} d‘ [ o Y a 1 1 1 d‘ Yo (% g’/
Tuun 14 nasnldmauwanun NQd Control Lm%ﬂﬁjm‘]ﬂﬁ’ﬂu“ﬂllﬂﬁ‘ﬂﬂﬁﬁﬂHTVN

v

' = = A a A 2 1A o w aa A a o '
’G’f'lllﬂﬁqu 3Jﬂ'l§vl,°ﬂal'3ﬂuﬂlﬂﬁla@ﬂﬂﬁmml!ﬂﬁlwnﬁuu@fJ'NiJ‘L!fJﬁ'I ﬂJU‘VI'Nﬁ'ﬂGILlI@LWEJL]JﬂL]JﬂQM

v
1 =

9 ' Y
DM uenantingui 185D Aloe 52401 EPCs 1ims TnafouveuaonuSnamaiiuiueds

]
v o w A

an 4 (Y] 1 Yo 1 % {
Weddynuanaloounungun 1851 EPCs 30 Aloe tg0813i8e7 adudaalun13ei 6
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d‘ ' =S A 2 o A o A
M15199 6 LLAAIAT Means L SD mmﬂﬁ‘lwanammmaﬂmnmuwaimum 7 uae 7un 14 u

d‘ Iya 1 9 1 A Yo 1 [
wwmmmﬂmmmwnﬂim ﬂQﬂﬂ'lfJ EPCs ma'lmmauﬂu

Wound blood perfusion
Group
Day 7 Day 14
122.10 + 8.65 113.60 + 4.48
Control
N=5 N=5
87.70 +3.21 79.00 +5.74
DM
N=5 N=4
116.60 + 5.59 110.70 = 5.53 ™
DM + EPCs
N=5 N=5
122.00 +2.05 ™ 109.60 = 1.69 ™
DM + Aloe
N=5 N=5
140.80 + 0.37 ™" 132.80 + 3.99 "
DM + EPCs + Aloe
N=5 N=5

%% p < 0.01 IWeIsUNNGY Control
##p <0.01 ey uNgu DM
+p <0.05 WorisuiuNgy DM + EPCs

o p <0.05 WeriisniuNgy DM + Aloe
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A Wound blood perfusion on day 7
160 -

=)

2 120 - T
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S
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Control DM+EPCs DM+Aloe  DM+EPCs+Aloe
B Wound blood perfusion on day 14
160 -
H#,1,0

=)
g 120 -

c

9

(2]
2

H
2 80 -

o
9
-]
T

5

(=) 40 T

3

0
Control DM+EPCs DM+Aloe = DM+EPCs+Aloe

gﬂﬁ 19 uﬁmwami“lwaﬁﬂum@qgﬁmu’%nmuwaiui’uﬁ 7 (Ut 19A) uaz Suii 14 (314 19B)
Tunymmnuiildduimaszd Ygnaie Epcs wie 18503

#% p < 0.01 iileifiBuiungu Control

#p < 0.01 ileiieuiungu DM

+p<0.05 Lﬁmﬁﬂuﬁumju DM + EPCs

3 p <0.05 e uAUNGN DM + Aloe
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a A v . .
namsthariaeataen vl (Angiogenesis)

] v
naludud 7 uaz 14 vaavih liinauranua1 ngu DM Iimsinavaeadon Inaius
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i1 ' 9
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o

~ 1 = v td' td'
Ne99d19Re) Aduaadluasen 7 uag ;JTIJ‘VI 21A
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M13519N 7 1AAIA1 Means £ SD voamsinavasaasa ImuusnaumaluIui 7 uag Tuh 14

Tunymauldnudumeesad Ugneie EPCs wie ldsuswnuy

% Capillary vascularity
Group
Day 7 Day 14
55.49 +2.31 37.60 +2.77
Control
N=5 N=5
2639+136 17.50 +3.07
DM
N=4 N=4
4720+253" 3161+152"
DM + EPCs
N=5 N=5
#i #
51.68 + 6.98 3335+ 1.69
DM + Aloe
N=5 N=5
67.23 £4.05 " 4822 +3.97 e
DM + EPCs +Aloe
N=5 N=5

#% p < 0.01 lefeuiUNGU Control

# p < 0.01 ieifeuiungy DM

# p < 0.05 ileifieniungy DM

1 p<0.01 Lﬁmﬁﬂuﬁumjn DM + EPCs
#p < 0.05 ieifieuiungy DM + EPCs

o p < 0.05 WeriisnAUNgy DM + Aloe
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A The percentage of capillary vascularity on day 7
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The percentage of capillary vascularity on day 14

B
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Control DM+EPCs DM+Aloe DM+EPCs+Aloe

31]"7; 21 uﬁmmslﬁﬂwaamﬁaﬂiwﬁu‘%nmuwa“lui’uﬁ 7 (U7 21A) waz Sufl 14 (317 21B)
Tunymmnuiildduimaszd Ygnaie Epcs wie 18503

#% p < 0.01 iileifiBuiuNgu Control

#p < 0.01 ieifeuiungy DM

#p < 0.05 iilefieuuNgy DM

1 p<0.01 Lﬁmﬁﬂuﬁumju DM + EPCs

+p<0.05 Lﬁmﬁﬂuﬁumju DM + EPCs

3 p <0.05 tiofieuAUNGN DM + Aloe
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Hana31980YAIUHIN ¥ (Re-epithelialization)

A v
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Day 7
Contr()l -
DM+EPCs /;
DM+A10e -

siii 22 uﬁmmsﬁsmﬂﬂuwhﬁuuﬁﬂum’nmuwa (re ep thehallzatlon) Tuiudi 7 uay Sud 14

viamﬂmﬂmmaimqumamm 5 ﬂij}l (H&E VIﬂ'lﬂQ“lJEJ'IEJ 10 m1)
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1 Y
LAAIAT Means = SD ¥09308az1doyAINTUL IMUUT IBUAD (% re-

. o . o A v A Aq Ya 1 9 1
epithelialization) 1u3uh 7 uaz un 14 lurywmnunlnauiumeeszs Ugnaiy EPCs

A Yo 1 ]
N30 lasuIWAU
% Re-epithelialization
Group
Day 7 Day 14
77.00 + 3.70 100.00 = 0.00
Control
N=5 N=5
39.00 +3.36 96.25 +3.75
DM
N=5 N=4
67.80 +7.14 " 100.00 = 0.00
DM + EPCs
N=5 N=5
7720+320" 100.00 = 0.00
DM + Aloe
N=5 N=5
84.40+2.31 " 100.00 = 0.00
DM + Aloe + EPCs
N=5 N=5

%% p < 0.01 1oMUAUNGN Control

##p <0.01 esDAUNGY DM
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A The percentage of re-epithalialization on day 7
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B The percentage of re-epithelialization on day 14
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*x p < 0.01 1eIUAUNGY Control

##p <0.01 s DAUNGY DM
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NaUI32AU VEGF 2103 uio U3 auNa
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