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Abstract

[Introduction] In recent years, the incidence of breast cancer has increased as
the most commonly diagnosed malignancy. The most common breast reconstruction
methods include the use of silicone implants, skin flaps, and autologous fat
injections has its limitations. The development of tissue engineering has brought
new hope for breast reconstruction. In our previous study, we regenerated adipose
tissue in a combination of a poly-L-lactic acid (PLLA) mesh and collagen sponge
(CS) was developed as a novel absorbable implant that could regenerate autologous
adipose tissue without the addition of ASCs or growth factor. However, the amount
of regenerated adipose tissue is small, and we need to investigate superior
materials in terms of their adipogenesis ability.

[Objective] To investigate the superior external frame material and internal
filling material in adipogenesis

[Method] In this study, we used poly(lactic—co— ¢ —caprolactone) (P(LA/CL)), PLLA,
and low-molecular—-weight PLLA (LMW-PLLA) as the external frame and polyglycolic
acid (PGA) nanosheets and CS as the internal filling and investigated the optimal
external frames and internal fillings for adipose tissue regeneration. We prepared
six types of implants with spheroidal prolate shapes: P(LA/CL) with PGA nano, PLLA
with PGA nano, PLLA with CS, PLLA with 1/2 CS, PLLA with 1/4 CS, and LMW-PLLA with
CS using a rat inguinal model. And evaluated the weight and volume of the fat pad,
formed tissue and adipose tissue inside implants and the collagen fibers inside
implants at 6 and 12 months.

[Result] The internal spaces in the P(LA/CL) and LMW-PLLA implants collapsed at 6
months, whereas those in the other four implants collapsed at 12 months. Adipose
tissue regeneration was not significantly different between the PLLA-implanted
groups at 6 and 12 months and was greater than that in the P(LA/CL) with PGA nano
and LMW-PLLA with CS groups. The PGA nanosheet inside PLLA was comparable to the
CS inside PLLA in the regeneration of adipose tissue

[Conclusion] In summary, PLLA is a promising external frame material in which the
internal space can be replaced with adipose tissue. In addition to CS, PGA
nanosheets are promising internal filling materials. Implants combined with these
materials could be ideal for breast reconstruction without the presence of cells
or growth factors.
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Abstract
[Background]
Skin micrograft (MG) has been reported to promote wound healing and is
clinically used for intractable wounds. MGs contain a diversity of cells and
extracellular matrix, however, the importance of the proliferative cells in
MGs for wound healing is not clear. Therefore, we investigated the wound—
healing promoting effect of MGs in which the cells were inactivated by several
methods.

[Materials and Methods]

Skin MGs were prepared from the skin of C57BL mouse using Rigenera protocol,
then four types of MGs were prepared: Fresh-MG, HHP-MG (treated with high
hydrostatic pressure of 200MPa for 10 min), LN-MG (treated with liquid
nitrogen for 20 min), and Heat-MG (treated with 80°C for 30 min). Outgrowth
potential, growth factor amounts such as bFGF, EGF, and VEGF, and in vitro
cell proliferation—promoting potential were examined for each kind of MGs.
As in vivo study, each MG was applied on murine skin defects. Wound area,
neoepithelial length, granulation tissue formation, and newly formed
capillaries on day 7 were evaluated.

[Result]
All kinds of MGs except for Heat-MG contained bFGF, EGF, and VEGF, promoted
cell proliferation, and accelerated wound closure. In addition, the
neoepithelial lengths in the HHP-MG and LN-MG groups were significantly
longer than those in the Heat-MG and control groups. Fresh-MG, HHP-MG and
LN-MG promoted granulation and capillaries formation in murine models.

[Discussion]
The results confirmed that proliferative cells are not essential for MG to
promote wound healing. The effect was attenuated in the Heat-MG group,
suggesting that soluble factors such as growth factors, which are inactivated
by heat, play an important role.
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Design for Homogeneous Cell Proliferation in Non—-Woven Polymer Scaffolds
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Abstract

[Introduction]
Scaffolds provide spaces for cells to proliferate in a more controllable
manner. It is conceivable that the scaffold design and the culture system
highly affect cell functions in scaffolds.

[Objective]
The objective of this study is to establish strategies to uniformly
proliferate cells in a 3D nonwoven polymer scaffold.

[Materials and Methods]

Nonwoven polyethylene terephthalate (PET)/ ethylene vinyl alcohol (EVOH)
scaffolds (Felibendy®, Kuraray Kuraflex Co., Ltd. Japan) were used. Cell
seeding and culture conditions were changed to evaluate the effect on the
cell number in scaffolds. Different sizes and numbers of holes were created
to explore the effect of scaffold designs. The cell distribution in scaffolds
was visualized by the hematoxylin and eosin (H&E) staining. The survival of
cells and their metabolic activities were evaluated by the Live/dead and
3[4, 5-dimethylthiazol-2-y1]-2, 5-diphenyltetrazolium bromide (MTT) stainings,
respectively.

[Results]
A high cell seeding efficiency by the agitation seeding was observed. The
stirring culture demonstrated the fastest cell proliferation with a 4-fold
increase in the cell number after 14 days culture. Cells proliferated well
in scaffolds with 2 of 1-mm hole, and ultimately filled up the holes
homogeneously to form a solid cell construct.

[Discussion]
Open holes permit to improve the condition of oxygen and nutrients in the
scaffold, resulting in an enhanced cell proliferation and maintaining their
functions. The seeding and culture conditions also would provide cells with
better environments.

[Conclusion]
This study indicates the potential of PET/EVOH scaffolds for 3D cell culture.
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Abstract

[Introduction] Mitochondria (Mt) transplantation is a technology that
rescues the mitochondria dysfunction by transferring healthy Mt
artificially. The co—incubation of Mt isolated with the recipient cells
cannot always achieve high transplantation efficiency due to the
electrostatic repulsion between the mitochondrial and cell membranes.

[Objective] The objective of this study is to evaluate the feasibility of
cationized gelatin nanospheres (cGNS) in the mitochondrial transplantation.

[Materials and Methods] cGNS were prepared by the conventional
coacervation method. Then, c¢GNS were incubated with Mt isolated to allow
cGNS to associate with Mt (Mt—cGNS). The Mt transplantation was performed
by adding Mt—cGNS associates into recipient cells.

[Result] With the association of c¢GNS, the transplantation efficiency
significantly increased compared with that of free Mt. After Mt—cGNS
transplantation, the mitochondrial functions of ATP production and
mitochondrial membrane potential were enhanced.

[Discussion] The cGNS association neutralizes the Mt surface potential.
Consequently, Mt—cGNS would allow to easier interact with the surface of
recipient cells, leading to an increased transplantation efficiency. The
enhanced mitochondrial functions were detected after the Mt
transplantation. It is highly conceivable that the transplantation of
healthy Mt decreased the percentage of Mt dysfunctioned, resulting in a

promoted mitochondrial functions.
[Conslusion] It is concluded that the cGNS association is promising to

enhance the efficiency of Mt transplantation which may rescue the

mitochondrial dysfunction of cells.
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FlLFaTd—bE—arNEEIFFUXY I TICEB~vrnr77—U01k
DREIFH) T HAL

OBl K— . HM
FREZELE AT AR R0 B
[FlZsFAEC 72 L]

[1ZUBIC] RIEMRETIZ, HEROL S Lz~ 7 17 7 — U R RIEDOEHE & (%
DIEEOZEE > TW5D, —fKIZIX, v~ 7 a7 7 =0 bR+ 25 2 &
TRIEDIREBEIRTH LN TE 5, L, TOFMEICIZAIOMEN VBT
HY ., [l xRS Z E BN TH D, M E SRR S 5 A
& LT, AWFFETIE, MINTRHEDEGFICHA L, Bt ERTELX2 T
— bt —ar (MB) LFEIN AR E HW =, LorL., MB M TITAEEMEZ H D7D
HNTEASEL ZENEELY, RFIETIE, BT IR Y 7 2 Efi LTz
HFF AN TF v (cG) MBI F A AT T F F 2 hi+ (cGNS) Z/ERL L, MB %
HJARN~NEATH-00F v ) 7 & L THW,

[HE9)] MB PNAL cGNS (cGNSy) ZHR VA EH-7- v b~ BEERME [ My AR THP-1 #iiE o
a7y — A~ E AT A,

(RS L OHE] B7F 0 MASHHHE 7 F o4 ofith) o rRxion
FIZAV I A E A LT, 2 [BIZEE /K (DDW) (2% L CET 217 - 7. BRAL
R 0 oG 21877, cONS X 7B _— g UiEZ AW THR LZ, o6 KK
W7 E RS EZRBTEL, 27 8= MNERIE, RIZ, ZVZALT AT B RKE
WEMz, BT7F 208G L=, 0%, 7V v U KIERZRN, REJGEDT
LT FEZ 7oy 7 L, WRTOTE® F 2R, Bonl-T ki1 %23k
W9 252 LT ceONS 157, WIZ, DDW T cGNS & MB Z#iR-ET 5 Z & cGNSy & 15
720

THP-1 HHAEIZ cGNSy, Z¥sIN, 37 ‘CC 3 Fefilisse L7z, Milazpeid L=, bl
W52 7c, K588 Lo, ECBamMERic L Bl 21T o7,

[#E 5] cGNSy 2 BV 3A FH7= THP-1 #0581 LB B DR D 2Bk & L
HizEmL 7=,

[%%2] HIFEN T cGNS XV A X417 MB 28 mRNA & ERFIAR BT RE S L. 2038
L7272 ThbdEEZDBND,

[#Eam] 7ERIL 72 cONS il L~ m 77—V b aififb 425 Z LN T 7=,
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B R EAZERAIIEIC X A BITIEEIREDH LW DR E—Gap Junction
A Uik o EVER-

Ofm B~ . | W22 kK gzt fhp | k0 Bl EkR
R ARESE BE O M PR EM . BB R

L #ERFPRFBEEFIER « SRR - BIRAR

2. PR ESRPE A THEEREAE SEuRERITTE 2 — MR BRI T
[FIZsFHE 72 L]

[IZU®iz]
T PSR D 43 BFIZ 35T CD34 B Eftie & 5 e Ml B e C & 5B Bl B2 Bk AR

(BM-MNC) 23 /& #r2E 2 1EPE L S B8+ & L C Gap Junction (T & 2 #lfE & Mifldd
EZEOMAEIERANRESNTND, —J7, BITRROSEICBW T D34 [y
% Lo BM-MNC DA FIHEIZEE T 2 MG N S 4, £ DT ORI MR- T D,

(B8]
AMFZETIL, BU-MNC 23 B #riafs 2 (Rt 587 & LT Gap Junction 23B95- L TW
D EARIAEN T, TOREZEAT L Z L2 N E LT,

[xt5ed KL OHIE]
In vivo 23T, 10 B OB AR~ 7 2N KRB H & a2 Elk L, BHrE
Al 10 H2IZ calcein THERR L 7o~ w7 AH 2R D BU-MNC 2 REIR L ¥ x5 L7, BM-
MNC #5-& 0 %9 10 434%1C sacrifice L. Bl JE PR O A& B4 - B84 & Gap
Junction MBEE A CD31. Osteocalcin, Connexind3 D% EraE Yuta |2 TG L
7
72, In vitrolZBW T MEFEIRNE A (HUVEC) &~ v XAFIFHlas £
Fiucalcein THEEFk L7=~ 7 X BM-MNC & #5538 L. calcein OBATORHEZ1T -
72

[#52R]
In vivo [ZH\WNT, B JE BH o W 2EHERRMEIR C O A ME & B Pl & PO Fr A g
PEAEIRIZ Gap Junction &4 L 72 BMAMNC 7> 5 O M54 PN R AR & B FERI R~
calcein OBATHMER TE 72, E72RFRIZ in vitro IZBWTH RIBLER D HER Tx
72

[E%2
ZAVE TIZT, BM-MNC IZE F 415 CD34 [ty B s 2 e+ 2 L S T
W5, O E LT, CD34+lE 3 ELEE L E PN B o 2R i+ 2 &
2. VEGF 72 XD cytokine ZjH4 5 Z L2 L 5 paracrine effect |Z X A IME N
AR - B OTEHAE N EE SN TWD, AR TIEZENS OBFIZINZ., Gap
Junction Z4r L=l O EEOMEIER &5 Fii- e 2 i L7,

[ 7
BRI X A BITEmieEDH LW & L C, Gap Junction 241 L 7=/
Faff O AAER NG LTz,
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BiFRE~r/n 77—V RAVWES b, 7 1
VA A Al Y ] Tk e i

OAs Hedk ' . SER 20t ', Suphatra Hiranphynyophat!', &3 EA L
AR B RE IR B A BB EAE ORKR M

L ALK R T2 et
2. RO ER R R AR LT SE
3. ITER R FBe B~ FE Rk
4. EHTRERFET VA TG

PIRT 2~ ERIRARITH Y FEA

[FCoIc] BEFICRW TR M, A0, PRI SI2 X A s
Nle=A 777 2AF 7 (WP) OERZENGRESh TS,

[ Br9] ABFZECIE. SRAMRIBE (UV) SRdEfR{bALEE (AOP) LIZEB L. Ak
W27 T AF v ZHFICEE (US) ZRET5Z L0k =7 LV A/ERLL
7o I, ERIL7ZBIENP BT VKT D~/ 87 7 — U DIREIZ OV TR L
7=,

[(HREBLIOHIE] AU 7m0 L U OFEFEEIZ L EAR 400~600 um D7 1 /LA
PERIL . BALERTMEGEM LT7-, DT 4 /L AIITK L UV S (2500, 2
HRE., BHKkY) 297o7, —H., 74N LE-IVAX Y ZWlEgEs Y U LKERS
(65 C) 12 1 EMIRETAHZ L0k AOP LR A 1T~ 7, UV F7-13 AOP /LB X 7
=7 4V AEBHMAPTCUS B L= (10 HRE) . B oM % B85 E 7K
BEIZE, RAEERAENE, 7— U BHRNERIE, XBOLE FElE R &
WXV L7z, £/, IL-18 EfnF O FMICHIBIT # /%7 ) MRETEA LT
b NHRERRAME (THP-1) MfEr6FFE L~ 7 v 7 7y — Uk Ll 2 1&iEE 24
BRI, IL-1 5 Oy % HiBiT (2 LV 3Fli L 7=,

[#E5 & BE] B oM ORRIE, MMEVEMIZ X 0 ko SRz &b L
Too FETz, UV & AT, AOP TITHMF OFRIRN KV /NS < Ip o T, &R M
END, WTNOEMERTHLE N ORmAFEREICBRILIhTWnWD Z &
Wbmoic, TNLORRICESE, BonMizHbWET LEL T Y
7 — U ~NREE LT, FORER. WP BT LOIREIZ LY IL-18 OB EE X
Au. B, mEREENE ., SEHREO/NIWEEWP T LTI, IL-15 @
IIMWIMIETE ST,

[#53&] MP O#pEIZ K> T, MPIZKRIT 2D ISE N R D 2 LN bho 7=,
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O
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AR SR R - 13l TR B 43I S 4L, WSV B & & 2 WITE O R D
HIRECRLRR R LIEF 2 JIET 2 E R DN TN D, T D TR OBEE @R O
MERF DT DI R IR 25, BEAEEIL) D LB e i fiiig S Tund b o L
Ezxohbd,

Ak, KEx 2 REB A B L0 D BE ORI SRR E R 123 £ O EFIE
T 50, LI K DEEZIT - 72,

ML TRENTND, BHAOMFICEEND 3 FEONERN 2MIAER T-&
DB L bFGF T 0. 28~7pg/mL, VEGF T 31.4~220pg/mL, TGF- B T 19.8ng/mL T
bote, TNOLOBENEBEZRETLZZ LV EDOLIICELT D, F-ME
572 EOJRFTRZE DA . RETNIC & ORREMIRERFNFET D 2 W4
%o UL FREMFERZ T,

Weiss B YTk B L, B ART T 47 37~65 4 DML H2i%, bFGF, PDGF-BB, &
O VEGE 232 NZE AT 2,21, 20. 1pg, MO 220pg/mL A74E L T e, F72EHTO
TREREEIZ B W Tl A LTES S A A 2% - LICERICB W T, B 5 aER
T OIMPHER Z R LT25, F0 O M PEE IR 2 BE TR A THo T,
F7z0no b 2T LD &, NERMEEE 124 OKENIZIE, EGF, bFGF, KT PDGF 23
ZTNEI TR T 13,98, 12.69, KON 154pg/mL & £ TV,

1) Weiss, S., Zimmermann, G., Pufe, T., Varoga, D., & Henle P. (2009). Arch
Orthop Trauma Surg 129: 989-997.

2) Ono, H., Gunji, H., Zhang, J-Z., Maruyama, K. & Kaneko, F. (1995). Burns
21(5) : 352-355.
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[1ZU®iz]

UNVT T AF UL, RIRY ORI ORI AEIEN L CT A v ST B A A
HZEWRNCEDNTH RV ETHD, VNV TTAF U EKIZEM LT, RS
HEL NI ETGAFURENRACESEER LT, BENEA L, e lZimEEN
Kb, &y s, —B, b Licy vy =7 2F 7 W Tm Al
L CHAKERITITR S 720,

[ BH])

VI T AF U AR IRITINTL U, BERIRME R BRI IE . R 5 - ik
e EIES: & W o T2 EEHR L Lo W RS 2 RS AIE R A & L C. ERMOE
o/ A48 2 By 2 AW T2 [ RBERR DB D TV 5,

[xt5eds L OHIE]

2010 7 & FEMEWFZE S A 2 — b L, FEERIRRER (A2ME, Zath) 7o NCERE
YRR AT, 2021 F XV BGERVEBR ONLEST T CTRZEGREIR A e L7z, A 138
17 DLRAFRI 72 EEETR R I I IR 2D L 720, %éwiﬁﬁbﬁw&%i%héﬁﬁkﬁ
Bl Z x5 25 SEfF] (I8 MEaIE 20 i, SMEENE 5 i) Tholz,

(&5 5]

EEVETRIE 4 B THREA R Lo T RIBIZRI LT, VI =T AF % 14 H
M HT 5 & 80%LL EOSEFIT, WO AENRO bivle, £/, EE THEHIE
EDEWAEFERB L ORMOAEFRIIRITT, IERIESROREES LRD )
ST, VIV T AF U DOEEME LR I L,

[&%]

VNI T AFUNETH w7 7 — DR kT 2 R i A 1 5 D
FUBAIPEIC &0 . EEHRPEO BFIEETH LTH . AIEHRERIR 2@ 5 Z & +4
BRAMGIR RN R TE b D L BRT D,

[ e

YN T AT ATEMETRTCIRDORIGERICKT L ThmWEAENH Y | ANETER ]
TNRFN DR R AFFH IR DA H ORLE 2 LB &, IR IEFE D J7 IR K
OB DALERFO A b L ARG O iz Zp RS & LT 24 B IC R EKRE

AR RTE LTV D,



¥rhisERE (PRP)
BAEREZSHEREDOHEIZLDND LV FE LD
oI ANE

BHHE FoRg

JELAE 558 15 BRI FE B 2 BURGER
A ERFI oS &

(HAEERREOLEMEOMREICET o EE) (BUT, [HAEERRELZ MR
%) E. BAEERBESHERCHT2ERO WIS X D720, Pk 25 4F 11 A
20 HIZHAZL L, Ak 26 45 11 A 25 BB Jiif T SNZEHETH Y . FAERS DR
NI RMCE R DR EEZXDL Z L2 BE LTWD, £, EREENH
AEREZIRAL L9 LT A8 LR TR B WHIE  FRAGHE o2 e
EMRE 72 &) SCHAEBREICHV D FE M T8 ORGEIZ OV T ORI S % E
DTS, TBENZBNT, FAEERRESN (FAERE L OHIRER) 2 BRIV
RBETRE LTI EAIR. RIEORSRERD,

FAERSEHNI. ZOUVRAZITGCTAA Y AT RO 05 1, 52,
FBIMIIOHEINTWD, WTFIUIZNEINDIEATH - TH, FHAEERS 24t
L&9ET2EFEHEIT. REFEERRELZAESIIBITOERZMR T, HAEERS
G2 EATBE BN E T ENROENTVNS,

T2 NIEOKRIZE 2 K2\ T {7 5 FELUNIC, HEICKRFEMmA, FTio
HEZHETDHIE] SNTWD, DD, BEAEE L. SfcETHIY, &
AR PR S FAERETMI SFOFRSFITHE Y 20 6, KIEOIELIEIZ DOV
TR EIToTE Tz, ZhoomeEREME X, 446 A 3 X, TH4AE
PR 22 A VEME BT S ER D RE LRI Ba o LD £ L) #AFK L, K
A TlX. PRP (Platelet-Rich Plasma) % F|H U 7= FAEBEERIIC S AL 20
O, FAEEERSZEMMERIEITH% O EZIRIL & REO BB LOMEhRLz >\ T
fiEin 3 5,

[FI8FRC 72 L)

ZH fii%g A KRR
WA 3LAE BRI R R A SR P A 4 TR

[F)4F FOXER SRR 2 Bt BRHEE v 2 —  BHEE
[F)4F BRI upile AESEE BHERE
oA 2 AR FOREREA KPR REE R aER R A%
a3 AR ENZpE EREE 2 —  EFRFER
[Fl4F H AR Rl i gE & (DC1) 2R

SFn 5 4R WRERER R FERFE EEERatsert EEEE 3FERET
[ 4~ JBAETEE ANA
HAEIZED



I=VvZ7F%—1 (PRP)
iPS M SR EAZER - /MR DRIETER~D I

NI BRI

TERPRFAGEE TR
Joim AR RrEBh 2

Z i/ MRIMAE  (PRP) I ZEHEMEE R OIRR & L TEL L2508, EAMY
DA EMCHEHBEOMFMEEIS N L ZICHEE 25, bbbt + iPS Ml sk
FREALERZEREE  (imMKCL) & A T/ MR O K EREEZ IS L, 3 Clalmmgis & L
TR N FESEHE A~ TH D, T O 2 REEBERISH L, v A X —&/LN
> 74 L7z imMKCL Z /0 bifE Ui/ MRS 2 et 2 2 & ¢, 29 LE=RED
RN DI N DA REMEN B D & B 2 T2, £ 2 TN LI/ BHETREIZ 5 2 D 2
Z . PRP & Db 2 U CTHRRE L 72,

FERIZFE DT imMKCL % 40k &1 iPS fifa Sk Bz ER s KON/ (IMP) % [B]1Y
L7zs BERIFET L~ ADOEEICVER U772 BB iMP 35 X O b ARHY If f 3k
PRP & 5-L7-L 2 A, Ebbbar b —/LREE A RICAIEIERMEtE S
72o iMP & PRP % F o B CIEMEL L EIEDH A b OA VIBEARIE LT L 2
5, PDGF « TGF B« EGF 1% & HIZHEIRE TEH ATV, iMP 2> 5 1% FGF2 25, PRP
72513 VEGF « IGF NN E IR R S 7o, FKREPRIEE R AR Z
T. in vitro TRZEMHEIMARIS X O E NI 5 2 2 B %2 GE LT,
iMP « PRP & & IZAIESTR R ERN R A2 R T HRERDE LN, O A =X LT
7 E W 25RO Tz, MIE NI OHIFERE (X IMP % 5-FE)S PRP & 5-RE %2 KiRIC B
[l>THY ., IMP BEFERMICEHT S FGR2 NEDOERTH S L E %27, L L FGF2
B G- ClX iMP & RIEOMENELNT . HERTFOAHENRB I, &6
IZK B GREC B T 2 ME N MIE OB G 75814 RNA-seq TRENT L7 & 2 A, %
D> 7 F D IMP FBEERETRERAIC EH- LTV e, IMP DNIMEFAEEFEST DAL
= ALE LCAREMENREZONDN, ELRIRAEDVLETH 5,

(RIS H V] FERFIZLL T ORZE - ) SR 2= T 72 AR RIS TR
e HMMREZV=vl RIX—RXARRAT 4V A
o HIAEREIRT
o HEG BREIHEEE

INR R e THEEE
TR 224F 3 TRAFEFMESR A%
T 244E 4] TERFEFD WS AR
AR 28IE 3 FRATRPGIE S ENIORE I 5%
T30 4 F WORSE KPR VA - PSR B
TR 4R THAERER - R SR A R T A SHED B
ARBE AR TRRPRES: - BN MBI EIE  FHE
M ()
AR B2 G
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A ERERT OBRBICE S = PRP fWE DIEHE
fE~DPRER

I 3RS

BRI T AR T
FRIRAFGEHEE T o ¥ — KRR
R =t AdipoSeeds  Hufifx

M/iRIE, BEEE L bICKRERBEREZAET LM THDL, TNOEKEDRKE
WL/ BB S35 PRP S EICIIRE RIS X2 AT 52 LS T
Wb, F7o, PRPIARLUEICEH W TR SN FIEDBGFEL T W=, K
DA IR TFETPRP 25TV 5, T bigmn—KER D PRP OF IV
T EDRERPESNRVIRENEFICOIE VRO TWD,  TEHFEIM/IMIZHdT
% PRP OFIMEIIEANIC LV e D) LX< EbNTWD2, ZoOHi &I
Do TR,

2 CHEAE BT, BARERSRLT & U C oS R I SR eI R I L/ MR A
(ASCL-PLC) DBAFSITIZMIATH 5 M/ MROFIAEALD 7 &7 /N7 % PRP FHHERC SV E & B
WG T2 & 25 Ui, ASCL-PLC 13 EZ FRERHAR D> &0 B HAl CHEER I 5L -
BRAL S - RIE R ASCLIZ R T > 7 = U VI 2175 2L TR I R 7
= U UK CDTL 20T Al EFERIC LGNS, ZoXkoicy T
FETRTH DA, BKICEA S8 5 - OII3EE 22 fd TRA P L S RBR ) K
D HILDH, ASCL-PLC X, HRREME & 2@ & L CEITL TR EZRB I 2o T
%o ASCL-PLC IR MM/ MR OFEHED 270 57, MEERBMIOKRES Hiod TH
LTW5 (2019 Blood), L7=728- T, ASCL-PLC O Z & D & LT
FRREEIZE B, G - WEHIB LR 28T, BITEIXEAE R ETEE % X5 &
LU 7B IR IFSE % BEE S AR B TI1T70 > TR Y . FAEFRSRE & L ToRRIC
TR EfE L EED TV 5,

Z OFAEBEMLORE TREH - MERBROBBIEMITEESZ. PRP OFH R
HEALCHBALIZ AT T, PRP OGWERHMIIT — % OFEREEITV, —EDOBKEEFT D
PRP FABLZHEEE L T D, 2 HED AL DWW TR S B TIEE, #Einz BE
L7zuy,

[FIFRFER B 0 ) #E 4 AdipoSeeds DB TH 5

WERE HBET £ TKE

2003 4 B HEFR B NR TR PP P 5e R (i N L) s T
2003 4= BB BN FE I MK, FH B

2003-4 4 University of California, San Francisco (USA)#F%EE
2004 4 BEER BRI M NEL, FrTREAD

2009 4 B ERBRFE MR R AE T, FHTaEAT

2013 4 B HEF K T = I A B, TR AN

2015 FE—HIE BERBRPESLE WK EHE Y v ¥ — | BHEHEER
2016 F—HIIE PERE4E AdipoSeeds Btk (GERS)
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ERER~D=—XIHEBE-> CETHEY, BE, DREOEM O
300 HiE&E A5 EHEHI SN TEBY £9°,

AU, EZERERO N7 7 VITEFHE 2T TBY, NI TIADNRE TS
~NOFZDBEEENFTEFITEHE-TETEBY T, (HBELEEL VX —%~DE
REFICBET DB, 2022 X, 3700 &2 2, 20 5 FM T 2 54 <
DHEIZ /> TEBY £9, )

HITIE, BEx RIFENREZ DNET O T, RIS U TRIEEZR R Y #6872 5 is
EITZ2D L0 I E L TR Z &N RUTT,

HHORISLHEBERED SRR UGS U TR 2 & 2 TR i iuiEe v £8
he FITIEMLT L HRY TRVWERZ INIGELHVET, 20X HIRGELE
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ZNENOFERITH LTl 72 ks HiE2 ¥ LT 7291I0id, EREREK
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EREFITHIZESL T T VOREEIZX, BOBENL D ELLTFO D254
ENnET,

EREANH Y | EEEOBESEENEAE L, TS EERRTHLIHE
&L EFEEEN R, BREEOBEERETIIBEL TORWLREF LR TN DIE5GE
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ReEBHSHRYE & PRP SRIEDBEHIC X 5 BEE M R B IR E D IBERER

JE & (Yuemin Zhou)“?,  #EIE (Ting Zhang) “?. Z=di¥y (Yaling Li) "°
L. HRENRTEE KT HERRBE RS E

2. FENEA MlEES TR EEEASERE

[FllasMER 72 L]

Fe £ BASH T (Negative Pressure Wound Therapy, NPWT) . BUEIRIEICH R )7
ELsnTnsd, L, SEHEREEZICH L TT 7 U — Rv o 2T o 1214,
NPWT 23 L CHANBIEICE DN 2 & b7 vy,

Zif /MR IMAE (PRP; Platelet Rich Plasma) 7% (DA F. PRPEE) &%, &

5 /IR e 33 0y BlECIRAR L. /MRS 9 2 SO MfEsEFE R - (A N A
N ERFTCERSE 518 FIETH S,

YR TCIE. R EEEICH L TT 7Y — R~ %k, BRBIEASEELEEZIT- T,
wound bed preparation #5E% S TAH>5 PRP EVEZBHIAE L CTuv5, PRP OFHELL
ETNAEAEZEA L, I/MORERILTOS5~7fFL 20 Ko Lz, 2o
PRP Z AR @A &M U, i Al O mAE 2 5 H L 72,

A EIFAT- HiL, HEEM R BRI x LT, NPWT (2 X % wound bed preparation &
PRP VLA D AEER ORI L 0 BAF ¥R IR IE ORI R A2 BT DT, JiE
Bl GLE L5935,
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Synergistic effect of VEGF (growth factors) on the PDGF-
dependent proliferation of human adipose—derived stem cells

(OZhongxin Sun (£2 f#%%) , Michika Fukui, Sakurako Kunieda, Natsuko Kakudo
Department of Plastic and Reconstructive Surgery, Kansai Medical
University, 2-5-1 Shin—machi, Hirakata, Osaka 573-1010, Japan

Conflicts of Interest All authors declare no conflicts of interest.

Purpose: In the previous study, we prove PRP promoted progression of the
cell cycle, DNA synthesis and proliferation of hASCs. PDGF may play a major
role in inducing the proliferation of hASCs. This time we want to clarify
how PDGF and VEGF, main growth factor of PRP, stimulates the proliferation.
Further identify the role of PDGF/VEGF in the proliferation effect.

Materials and Methods: hASCs were cultured with PDGF plus VEGF, and cell
growth was assessed. Cell proliferation was detected by immunostaining.
Effects of PDGF Receptor (PDGFR) inhibitor, VEGF Receptor (VEGFR) inhibitor
on the proliferation were investigated by cell counting 8. We assessed the
effect of PDGF/VEGF on hASCs proliferation in protein level. hASCs
differentiation was analyzed by RT-PCR. hASCs healing efficiency was
detected by wound healing assay. Observe cell sphere formation by 3D
culture.

Results: Treated with VEGF alone showed minimal effect on proliferation in
hASCs. After adding PDGF, the proliferation effect was significantly
increased. Proliferation of treated with 3%PLMax hASCs were inhibited by
PDGFR inhibitor and VEGFR inhibitor. The positive rate of Ki—67 in hASCs
treated with PDGF plus VEGF was statistically significant.

Conclusion: PLMax, PDGF and PDGF plus VEGF can promoted hASCs proliferation
and promote wound healing. The proliferation with PLMax, PDGF and VEGF was
cancelled by inhibitors for PDGF receptor and VEGF receptor. PLMax and PDGF
induced proliferation of ASCs via activations of PDGFR, VEGFR and C-MET
signal pathways. PDGF/VEGF induced the expression of RUNX2 mRNA in 2D-
culture. PDGF promotes the spheroid formation of ASCs and enhanced the
expression of RUNX2 mRNA.
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B REBEEIE S 81T 5 ZM/MRILEERIE L & 7 v n U RIREE & Dk
REt
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[FlZsFAEC 72 L]

B8] ZBRMEEBEEIEIC T 278F L& LT, LM/ MimiE#Es: (Platlet-rich
plasma therapy: LLF PRPJEE) O#MENHUL S TUWET, PRPEIERITERTIE
WX THANZITZSSEDRH Y . ZOEZ W32 D08 Lv—7F, Autologous
Conditioned Plasma (LLF ACP) o AT A%, —HEARWE O PRP BUKI 2 {ERITX %
7o, BIEHE B CEBEREFIZH O AN H D, ACP FED N RIZ DN TO
WAEII D7 < . ARHAEIT ACP-PRP JEIE TOREEINT A NI A > OHER THEM -
MTAZEEEMNET S,

[71E)] RO EREEE TR L7= 83 (il 83 1k (e 7 /v g (LAF HA) %
TERE 46 151 46 B & ACP JRIERE 37 41 37 i) 2%k L. VAS (Visual Analogue
Scale) . WOMAC (Western Ontario and McMaster Universities Osteoarthritis

Index) 725 ONTBABIND YA S A > %7l L7z,
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