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PBS PBS 4 A e

Control :
5 rabbits (10ear)

ASCs ~
7 /ees PSS /4,
ASCs injection =
10 rabbits
Preop (10ear) : one ear
Intraop (10ear) : the other ear
[
7 days ago Op day POD #12
¥ 1. ASCs Fo A7) 2 FedF. &+ 7 44
A 1 o ASCs & T dxTy
A¥r 2 de PBS & Fogt. & AA
A+ 2 o= ASCs & HFo3t1r xR4T
Al 1 o= PBS & Fosith. = F 12 4A

ARE Sastel £AANE ABeoE

i



2. ASCs o] #a] % njok

Liposuction syringe & ©o]&3t Xu3¢l W (Coleman’s
&

method) &2  AHS  AFH  dto] V& Jdyd HHS

T

- -
53t

-l (

ASCs W ks Qofstd v
AAAYZZAS AFA A4 AW 10g F 0.1% collagenase
(Wako, Osaka, Japan)/ PBS £ 20ml & #43t¢ 37T shaking
incubator o4 60 3t A %] &t}. collagenase activity & < #|A]7]7]
38  collagenase £M¥ Tl 4T  H|A (DMEM/F12
(Invitrogen, Grand Island, NY), 10% fetal bovine serum (FBS,
Hyclone, Logan, Utah) and 1% penicillin—streptomycin solution
(Sigma Aldrich, Steinheim, Germany))ZE Zg&A7It} oS H4
w2 (1200G/25C/10min) 3stof 3459 stromal— vascular fraction
(SVF) & #53% %, ol& A&} 4lolM 75T EekAA (Corning,
Corning, NY) o] E¥3F & 2 47t 37.3C, 5% CO; incubator ©l

skttt 2l F owjek AAlel e AR @7]5 PBSE AlA S

MR ALE AASYE oF 3 Avtet WAS mBshe W



A7 UAAE (confluent state)o]l E9stH  0.25% trypsin
(Gibco, NY, USA)gdo g ANEE Fste] A wFsich &

Aoz 4 3 A Wi & A E71AEE ARSI

N



Bt kg o FAAS F JHE 15 vkl 45 o]/ Fe] o

]
)
1r

Bz olAE AFIHAT Fe Ad, BE EVES

i
1>
o

A& LAt} Zoletil 50 (Virbac, Carros, France) ¥ 2% Rompun
(Bayer, Leverkusen, Germany) (1 : 2 ratio, 1 mL/kg) &S <5
FALeto] AAl mHHE AdETE & H-9l= povidone—iodine
solution & ©]g3le] A%5E A8 F AFHOZHE 4cm oA
el 2em AAL 948 AF A=IF HEFXAS TS

S%e o] ABS EFF AF AFVY B 24V A
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4. A3 =4

7} BgzAel e AE WA

FE F0, 1,8 6,9, 12 A 012795 L AL sk 2N
049 g2 (EOS 600D, Canon, Tokyo, Japan) & #%3 & T

ol AF27F Image J (National Institutes of Health, Maryland,

USA) 9 B4 ZRI3e olgdel 4FE WAL AN F %

Alzkel wE d®/e WstE SAHsH] s deolAREY
(Peri—Flux System 5000; Perimed, Inc., Stockholm, Sweden)
AuE ol g dRFES SHSAL Y & A9 & F 1, 3,6, 9,

12 9A ol4w

5]

"ol Az o 4 A Al 1 B 59

A agaL,

Ay

A3+ perisoft program (Perimed, Inc., Stockholm,

O

L ES

ol

1€

Sweden) =
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Fe F 12 dA E7E A A F ojAds AF Sk
gtgpde]  EL (paraffin  embedding) & 27+ H#HEL Lojoltw
A 23kl th, ©] % anti—VEGF monoclonal antibody (ab1316, abcam,
MA, USA) ¢} CD-31 antibody (anti—mouse platelet endothelial
cell adhesion molecule—1 (PECAM/CD31) polyclonal antibody;
ab9498, abcam, MA, USA) " ANE Al sttt VEGE o 44
A= Metamorph image analysis software (Molecular devices,
Sunnyvale, CA, USA) & o]&3to] "% 574 (Semiquantitative

analysis) 812, CD31 o 448 UYad# Ax= Fegdvnds

r

ol g3ty F wWeol AFAZE 400 wiE&ER #FIY] A

(Neovascularization) & &5 =743t}

A BA L2 7WO 7 Graphpad Prism5 (Graphpad software,
CA, USA)E o]g33ith BE 42 ANOVA test® ©]€3+9

oJAJo] @14 ¥ Bonferroni test=

12



W)

AA FzAolAde] WA din] BEd 249 WAS AT
oA 68.1% (£9.6), AFT2 oA 65.4% (+6.2), dFz-o|A]
46.83% (£13.4) 2= ASCsE Folgd AT 13 A2 2F
gzate] v BAHeE o8t AEAHel TS Bt (p
< 0.05). 2t} ASCsfFol Al7jel we ATHEALY Aol

SAA R fFofshA kst (19 4.
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POD#0 POD#1 POD#3 POD#6 POD#12

29 3. A ATl mE Bgzd o4 Az Wy
W3} o Ato] ARdte] whep FATe] wabEl wF
ERE %ﬂr’é}%} % g9lem ASCs & Folg
AR N drert AEddel Wi ded (p
<0.05).
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Viable area of graft(%)

80 -
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60 -
50 -
40 -
30 -
20 -
10 S

I8 4. 4 FE AFE WFHY Fo] 7# 9
AEHALE AT 1 oA 68.06%, AT 2 ofA
65.44%, hxTolA 46.83%°.% ASCs = % ﬁﬁtd
Aol txTel]  wHlE  FAHo=R %40}741
AEm Aol FIIsES HAY. (+ p < 0.05) 184y
Fola| 7)o wE HwolA AP 1 7 AT 2 7Y
EAA FIAS At
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2. AR

PN
=

3 AAFE ASCs & Foldt F HAdd RFoA dxdriy Fo

digol =2 BEFS B3, FE F

ApolS Ktk (p<0.05). 22l 2 gols 7z aF7te] EAZF R

TS Aol E HolA kth Faf 12 dA vAEFRZe AaE

B gxTe 17.7 (#4.8) A

St
lo

28.0 (x¥9.8), AT 2 =

26.4 (£9.81) = =74 HAAo+ (&9 : PU, Perfusion unit).
4000
300
3000
200
200

15.00

+
nx  n>
0% n%

r

(=

r
[\

10.00

5.00

preop postop POD#1 POD#3 POD#6 POD#9 POD#12

0.00

3 dA Aol xRy AR Fo5H
=2 A FHS B (* p<0.05)
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3. A8E#FEA (CD31)

400 Eell A A AFERS Fd HFEE dxzTels 2.2
(1.3, A+ 14 6.9 (1.9, AIF 2944 6.3
(2.2 FAFJF(TH 6). ASCsE X3 A+ 13
AT 25 BT dxed Rladls w sAFeE gvgls
SRS oy, ASCse AH&A7]e wWE Aoli= FAXNOR

pu7h o (L™ 7).

1% 6. CD31 @Y g A3} (x400) AAd 79 H
Mre iz 2.2 7] AP 12 6.9 7 AT

(o rlr il

2
A5

rlr

6.3 7= AT (HA s
AR FAD



Number of blood vessels

*%k

*k

>
gt
M
[y

a%8 7. 2 748 AR A5 zpo] AL T
F dxzdrg AAdd Jlert BAFCE =
Uebgtl (#x p <0.01) Fo] Al7]o] whE n] o)A
AT 1 2 AT 2 9 Ao 5 SAF=E
3t 2ol & HolA kit

18



£ o
o
|o
Hu
>
N
ne
N
ne
Y
-9,
>
w
e
)]
il
4nt
2
ot
i

ot
2L
=
v
W
0
=
4
2
ot

F2@ AolF deriTt (p<0.01).

a¥ 8. VEGF 9443 (x400) anti—-VEGF
monoclonal antibody = WIS APt
aMow gAE FEel VEGF 7F 4" o=
ARTolA A gldrt



4500-
4000-
3500~
3000~
2500~
2000~
1500
1000-
500-

KK

Kk

*k

138 9. z+ #'8 VEGF 494 AR xjo] W
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iz 8t VEGF 47} 3
ﬂ%%HHL F=Ad ASCs & Folst A¥r27F 744
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ABSTRACT

The effect of injection time of human adipose derived stem
cell in the survival

of rabbit ear composite graft

Chae Min Kim
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Composite graft operation is a frequently used technique for
facial reconstruction. The simplicity of operation technique,
good color matching, and low donor site morbidity makes
composite graft a favorable technique. However, the

unpredictability of the results and the difficulty of operation
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for large defect size are its weaknesses. Also, considerable
time and cost are consumed when there is graft necrosis. For
these reasons, there have been many studies to increase the
survival rate of composite graft.

Adipose derived stem cell expresses many cytokines such
as VEGF, HGF through paracrine activity and increases the
survival of random flap and fat graft due to its angiogenic
potential. Moreover, there have been reports that
preoperative injection of adipose derived stem cell is helpful
for the survival of random flap. However, there have been no
studies considering the optimal injection time of adipose
derived stem cell for composite graft. Therefore, this study
1s aimed to investigate the increase of survival rate of
composite graft after the adipose derived stem cell injection,
and to compare the effect of injection performed
preoperatively and intraoperatively.

A 2 cm diameter circular shaped chondrocutaneous
composite tissue from 15 New Zealand White rabbits were

used for the study. 30 ears were divided randomly by 10 ears

33



in 3 groups. In the two experimental groups 2x106 /1ml
ASCs was subcutaneously injected 7 days preoperatively and
immediately before the operation. In the control group 1m
PBS was injected using the same method. In all three groups
the chondrocutaneous composite flap was elevated and
rotated 90 degrees and repaired to its original position.

Skin flow was assessed using laser Doppler at 1, 3,6, 9, 12
days after surgery. At 1, 12 days after surgery, the viable
area was assessed using digital photography and euthanasia
was administered at the rabbits and immunohistochemical
staining of CD 31 was performed to check the
neovascularization. In conclusion, adipose derived stem cell
treatment improved the survival of composite graft which
was confirmed by survival area and histological evaluation.
Although the difference of injection timing was not significant,
preoperatively local injection of ASCs has also comparable
results.

Key Words : Adipose derived stem cell, composite graft
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