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ABSTRACT

The use of stem cells for skin wound healing is still facing serious challenges.
This study aims to determine the effectiveness of human adipose tissue-derived stem cells (ADSCs) spray
in histologically improving skin wounds in male diabetic rats.
In this experimental study, mesenchymal stem cells were isolated from adipose
tissue and cultured and characterized by evaluating the expression of specific CD markers. Microbial
contamination in samples was assessed before treatment. Then, 18 male Wistar rats were divided
into control and treatment groups. Diabetes was induced by a single injection of streptozotocin. Then,
wounds with a diameter of 0.8 cm were created in the back of the rats. The ADSCs were sprayed on the
wound area in the treatment group. Wound healing was assessed on days 7, 14, and 21 after treatment
using visual observation and histopathological examination. The data were analyzed using ANOVA.
ST Wound closure was accelerated on days 7, 14 and 21 in the treatment group compared to the
control group. Histological examination showed that the skin thickness, angiogenesis, and epithelialization
: were higher in the treatment group on days 7, 14, and 21 compared to the control group.
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Extended Abstract

Introduction

kin wound healing is a complex and intri-
cate biological process involving various
cellular and molecular events. However,
individuals with diabetes often experi-
ence impaired wound healing, which can
lead to delays in the healing process and increased risk of
complications. To address this issue, attention has been
paid to stem cell therapy as a potential approach to en-
hance the wound healing process. One particular type of
stem cell that has garnered significant interest is adipose
tissue-derived stem cells (ADSCs) due to their accessibil-
ity and ability to differentiate into multiple cell types. In
this study, the main purpose was to examine the effects
of applying human ADSCs through a spray on the histo-
logical improvement of skin wounds in male diabetic rats.
By employing ADSCs obtained from adipose tissue, we
aimed to harness their regenerative properties and evalu-
ate their potential to enhance the healing process. Overall,
this study aimed to contribute to the growing body of re-
search on stem cell therapy for impaired wound healing.

Methods

The experimental procedure began with the isolation
and culture of mesenchymal stem cells (MSCs) from
adipose tissue. These cells were carefully characterized
to confirm their identity as an MSC by evaluating the
expression of specific CD markers. To maintain the in-
tegrity of the experiment, microbial contamination of the
samples was assessed before the treatment. <he cells used
for the study were free from any harmful microorganisms
that could potentially affect the results. Eighteen male
Wistar rats were then divided into two groups of control

Control

Treated

Figure 1. Wound closure in the control and treatment groups on days 0, 7, 14, and 21 (from right to left)
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and treatment. Diabetes was induced in both groups by
a single injection of streptozotocin. Afterwards, circular
wounds with a standard diameter of 0.8 cm were created
on the back of each rat. In the treatment group, the pre-
viously isolated and cultured ADSCs were sprayed onto
the created wound area. This direct application of ADSCs
was to evaluate their potential in promoting wound heal-
ing in diabetic rats. The progress of wound healing was
carefully monitored and evaluated on days 7, 14, and 21
after the treatment. Both visual observation and histo-
pathological examination were used to assess the extent
of healing and tissue regeneration in the wounds. The col-
lected data were analyzed using the analysis of variance
(ANOVA) in SPSS software, version 18.

Results

The spray of ADSCs demonstrated remarkable efficacy
in accelerating the closure of skin wounds, compared to
the control group on days 7, 14, and 21 (Figure 1).

In-depth histological examination further substantiated
these findings, revealing substantial improvements in key
parameters associated with the wound healing process in
the treatment group compared to the control group. One
notable observation was the significant enhancement in
skin thickness observed in the treatment group on days 7,
14, and 21. This increase in skin thickness suggests that the
spray of ADSCs contributes to the proliferation and matu-
ration of skin cells, leading to a more robust and healthier
dermal layer. Moreover, the formation of new blood ves-
sels, known as angiogenesis, was significantly improved
in the treatment group. This enhancement in angiogenesis
indicates that the ADSCs stimulated the growth of new
blood vessels, which is crucial for the efficient delivery
of oxygen and nutrients to the wounded area, facilitating
the healing process. As another critical aspect of wound
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healing, epithelialization exhibited remarkable progress
in the treatment group. Epithelialization is involved in
the formation of new epithelial tissue to cover the wound
surface. The treatment group demonstrated significant ad-
vancements in this process on days 7, 14, and 21.

Conclusion

The findings provide compelling evidence for the ef-
ficacy of ADSCs spray application to expedite the heal-
ing process of skin wounds in diabetic rats. The positive
impact on various histological parameters, such as skin
thickness, angiogenesis (formation of new blood ves-
sels), and epithelialization (formation of new skin tissue),
emphasize the ability of ADSCs in facilitating wound re-
pair. These interesting results indicate that ADSC therapy
holds great potential as a viable approach for skin wound
healing and may contribute to the advancement of regen-
erative medicine. To fully comprehend the mechanisms
underlying the wound healing properties of ADSCs, fur-
ther studies are needed to delve into the intricate process-
es through which ADSCs promote tissue regeneration.
Additionally, optimizing the delivery method and dosage
of ADSC:s for clinical applications is essential. Conduct-
ing long-term studies on larger animal models and even-
tually in human subjects is imperative to assess the safety
and efficacy of ADSC therapy in the clinical practice. The
findings of this study offer valuable insights into the utili-
zation of ADSC:s as a potential therapeutic option for skin
wound healing, particularly in individuals with diabetes
who face heightened risks of complications. The poten-
tial of ADSC therapy to revolutionize wound healing and
improve outcomes for patients is an exciting prospect that
warrants further exploration and development.
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12. Spinosum
13. Granulosa
14. Corneum

(G 4 ool 5l S 5 A VY 9 VPV jdo slajg) 5o Jloud 9 S5 09)5 o 055 (o dis . prgead

(83 o 3 oty 3l bl somilio 531 s bawss? sl 5 ey ity St ol oS 3 813yl Jo sacvo



http://jsmj.ajums.ac.ir/

5 6 )louis Y 059 NF+) idaol g ot

| Sbiledne

Yl gu—o

)%l_w SS—>

ol 5 ool slash Sl 50,3 lagblB ¥V 5 VF LY slajg, 5o sles 5 S35 09,5 53 (2 ke lad (5301 5) (ulid el gl B gl
Ol 31 09,5 Y 1o 50 Lo Judyyigi Slai g 09 ity S5 Ay Camd Lo 09,5 18 (S Olime 055 Slomal 5l g 0288 59, 10 s (g5 B9 e oL (o
o35 Sl 31w 59, ¥V 091 )1,95 52 (6 Ry (B0 ol 5l Jlac 09,5 9 9 08 SZeSTY gy s S 09,5V 50 g0 Slaal p3 Sloml 5l amy 59,V F il

209 00alitia b8 joi (oo Sl 0 il iS85 o35 Fgye JyUS 09,5 0 &S >0 w09 4Tl 1S By e Sl o less 09,5 0

bz sl sk 45" wims o0 L3S gal> 55950 (o2
P gpeer Blises slajld 15 cortilie ol slo sl o525
Bl daConwginl S g Laceudliy b 7255 9 &2 loes il
slodsho (LalS «SzsS Ggye (ialiEl ) oS d 3
Sl adg el i laygS als (el
9 el ealed (258l Ly ygllis (S yile a3l alS
65500 anlllas (yaizman [Vl 05 o (a5 gy pilevs il
oilye (gl sl oo 5l 3t slapgjg;FTans oo (LAS
ALS gl @3S, Gkl ]y gl o3 bl wiilys o
6l ool i1 Lpguas o oadalol Guiss ,o [VV]
oolazul ads ool lid gl p35 (gilwil g Kl soutilye
Olgreds (S5 odd puwdiges (soritilye (53l slaobu 5|
VAT ol oolizil B ibo slops5 pao i 30 (oot I3
Py o 00 pusigen gordilyo (ol glaSghos (eizren
«Sy3apigenl (5 iwgon i 5l b (s 055 S3904 @y
O 5l Sl sl lalllas ably,s axsl atsls 5550 (b
S G5 (ol g3ty sl Johus 3l ooliinl 45" witua

2 dobe 5355 el gy J) SHbs Sl o (Swgy
Gyl il (LS ol anlllas guls .ol solatwl p53 4>
&S s A5 o0 035 402U 50 ol o g0l sl Jslus
slagledl (g9t Sl 55 5 093 03 Ll S35ld )50
ol b Blge 398 (6568 (loj 5 035 ey (bl
3 sl Jobus a5 wilools (i 55 (5,508 sla gy wxdly
2 ad sl gla ol slp (sl Glpeas b gonddlie
35 53 gaalS Jale S lgreds calpls 9 055 o5 Jobo
Slalllas 5l Jol> gl cpuizren [10] aits = b 16 il
% Olyiets ol o nd Sl L ooy il wlosls o)Lt
L oS col comiidlio g0l sl Sl (o s JB aslio
)5 aggg gy ol o |y o fsiies (ozladned slasbs,
Oloyd gy (s3bwils g b Jokus (pal dpie I 1 ol > 4o
D] ol osmsy Sl 4 Sy gz 5 055
slodlo Slalllas 90 b ¥1F Jlo o ) Se 5
@l W0,S o)) pldl g0l slaobus f1aS (g

3 o 3 ot Gl 3l ol somilo 531 s b sbas banss? sl 5 ey iy St ol oS 3 013l S sacne



http://jsmj.ajums.ac.ir/

Sl o

g0kt slashs 5 Cangy 35 50 (leidy b Ghaghy 0l
5 Uhygel liios lea aSid Jbo slacolos 31,03l
ol 003 r:lqd‘ WVoolos 5

00139 42l dederms 5 (g0 pam 10 LS 5 (55 lpaeio

9 ‘59)‘) |ﬂ.oj‘ s&)‘) L}w 4,,!5‘ u;':)li’ ‘&)b L’}w G.»LHSJJS)
OB Wiy g3 Ao 1493 (53 25 9 )Ll g 1500l e

&lo 45 )\x
805 gilie o a5 allie oS g gl ol
‘_éb )..\§ 9 ,SM""

Diygel aliion lga a5t (LS IS 5 aidsle St g
s ,1,...; 5 OLI;M‘ “)‘)| Colos> Ls‘).g oébé-)j

16. Skin and Stem Cell Research Center (SSRC)
17. Global Research, Education & Event Network (GREEN)
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