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Abstract

In recent years, researches focus on bone regenerative materials have gained great
development for clinical use. However, the different physicochemical properties,
mechanical properties and biological application of these materials usually cause large
diversity in the restorative efficacies. Host immune response is one of the most critical
factors affecting the fate of biomaterials in vivo. Previously, tissue regeneration strategies
focused on minimizing host immune responses to promote engraftment efficacy. However,
it is now generally accepted that the immune system exerts positive immunomodulatory
effects on tissue regeneration, leading to the progress of defect repair and tissue

regeneration.
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Monocytes are crucially involved in the coupling process of osteoblast bone
formation and osteoclast bone resorption, which are essential for bone regeneration. The
interaction between monocytes and the implanted biomaterials directly affect the fate of
the materials and engraftment efficacy.

Biomimetic intrafibrillar silicified collagen is a kind of biomaterials with favorable
physicochemical properties and mechanical properties. 3-D silicified collagen scaffold
(SCS) based on this material is infiltrated with highly-ordered, intrafibrillar amorphous
silica nanoparticles that are derived from the condensation of poly(amine)-stabilized
orthosilicic acid. Our previous in vitro study showed that the scaffold has great potential in
promoting bone regeneration.

In our present study, we evaluate the biological application potential of the
intrafibrillar silicified collagen scaffold in bone regeneration. Animal models were
employed to validate the bone repair efficiency of this scaffold. The interaction of the
scaffold and host immune response were also investigated, including the effect of SCS on
monocytes, as well as promoted angiogenesis, cell homing and bone regeneration by this

monocyte modulation.
1. Scheme

1) With the help of transmission electron microscopy (TEM) and micro computed
tomography (Micro-CT), we characterized the morphology festures of the intrafibrillar
silicified collagen scaffold. Cumulative release profile of Si derived from immersion
of silicified collagen scaffolds in phosphate-buffered saline over a 30-day period was
also calculated. The in vivo subcutaneous implant model was employed to evaluate the
biocompatibility of the scaffold. In vitro proliferation of lymphocytes was evaluated to
determine the immunogenicity of the scaffold. We also used flow cytometry to
evaluate the effect of scaffold on the level and the activity of circulatory lymphocytes.
ELISA was used to evaluate the level of circulatory inflammatory factors. HE staining
was used to observe the infiltration of inflammatory cells in situ.

2) In the second part of this study, we built a mice calvarial defect model and the

_11_
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3)

4)

intrafibrillar silicified collagen scaffold was used for defect repair. Micro-CT scanning
was used to detect the level of bone regeneration, volume of new bone formation and
bone mineral density immediately, 1 month and 3 months after scaffold implantation,
respectively. Fluorescent double-labeling of calcein and alizarin red were used to
evaluate the activity of bone regeneration at 3 months after implantation. And the
undecalcified sections were made for Van Gieson staining and von Kossa silver
staining to evaluate the efficiency of bone formation. Micro-CT angiography was used
to evaluate angiogenesis of the defect site at 3 month after implantation. For further
analysis, immunofluorescence and immunohistochemistry were used to investigate
sections 1 month after implantation, and evaluate monocytes & macrophages,
cytokines involved in bone regeneration. TRAP staining was used to observe the
osteogenesis and the activity of osteoclasts.

In the third part of this study, we further examinated the effect of the intrafibrillar
silicified collagen scaffold on monocyte. MTT cell proliferation test, cell apoptosis test
and intracellular ROS level test were used to examine the effect of SCSs on the cell
fate of monocyte. TRAP cell staining was used to examine the effect of SCSs on the
differentiation of monocyte. Expression of certain cytokines secreted by monocytes
were evaluated by cell immunofluorescence, gRT-PCR and western blot at both
MRNA and protein level. Transwell cell migration test was employed to determine the
effect of interaction between SCSs and monocyte on the migration of BMSCs and
EPCs. Matrigel tube formation test was used to evaluate the angiogenesis potential of
EPCs affected by SCSs or monocyte-conditioned SCSs. Neutralizing antibodies were
used to determine the level of monocyte cytokine expressions which might be
involved in cell migration and angiogenesis exposed to SCSs.

In the last part of the study, we built a rat femur partial defect model and the SCSs
were used for defect repair. This part was aimed to further investigate signaling
pathways changes involved in monocyte exposed to SCSs. Micro-CT,
immunohistochemistry and Van Geison staining were used to evaluate the efficiency of

angiogenesis and bone regeneration in bone defect site at 1 month after implantation.
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Immunofluorescence was used to investigate the distribution patterns and cytokines
expression of monocyte in situ. In further in vitro study, western blot was used to
examine the changes of signaling pathways. Monocytes inhibited by certain pathway
were further examined by western blot, TRAP cell staining to investigate cell
differentiation and secretion. Pathway inhibitors were also used in vivo to investigate

signaling pathways involved in SCSs bone regeneration.

Impact on
Monocyte Fate

d4gel Monocyte
Modulation

Cell Homing and
Angiogenesis

In vivo Bone Signaling Pathway
Regeneration . Investigation
>
o} o 2 )
o § ) Osteogenesis and
a o g' . Angiogenesis
(@] a4 (o f_U 4 > +—
S © ' O € ©
o © Q@ o QO
=28 25 -
=3 A =0 Role in Host Immune
Biocompatibility . a2 Response
Flow Chart

2. Results
Part | Physicochemical properties and biocompatibility of biomimetic intrafibrillar

silicified collagen scaffold

1) Collagen fibrils of SCSs contained an ordered deposition of intrafibrillar amorphous
silica that creates a banded appearance. SCSs could release silicic acid sustainingly.
Silicic acid release from the homoegeneously silicified SCSs was characterized by an

initial burst release, followed by a slower continuous release. 30 days after expose to
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2)

PBS (10mL), concerntration of silicic acid could reach 1.2mmol/L per 100mg SCS.

Intrafibrillar silicified collagen scaffold is biocompatible. We have demonstrated that
SCS has less immunogenicity, and induce minimum proliferation of lymphocytes after
twice stimulation (p>0.05 when comparing with control group). Lymphocytes
numbers and activity, as well as inflammatory cytokines were kept in general level
after SCSs implantation (p>0.05 when comparing with control group). HE staining of
in situ sections showed that collagen fibers were absorbed obviously 7 and 14 days
after inplantation, and there are minimum inflammatory cells infiltration around the
scaffolds, which proves SCSs is biocompatible and could be further used in in vivo

bone repair.

Part Il Application of SCS in mice calvarial defect model

3)

4)

5)

We found that intrafibrillar silicified collagen scaffold could promote bone
regeneration in the mice calvarial defect. 3 months after surgery, more new bone
formation and more active bone regeneration could be observed in SCSs group when
comparing with the control groups (p<0.05).

3 months after implantation, SCSs group generate more new vessels in defect site
(p<0.05). Vessel length, thickness and connectivity of SCSs groups is significantly
more than the negative control group (p<0.05).

One month after surgery, there could be observed more CD31"Endomucin® subtype
vessels in SCSs group (p<0.05), as well as more PDGF-BB expression (p<0.05).
TRAP positive mononuclear cells were significantly more (p<0.05) and these cells
express more SDF-1 and TGF-B1 (p<0.05). In SCSs group, expression of BMSC
marker Nestin and VEGF were increased in defect site (p<0.05), which indicated that

there is an enhaced seed cell homing effect.

Part 111 The effect of SCSs on monocyte modulation

6) The SCSs did not affect monocyte proliferation, apoptosis and intracellular ROS level

(for each experiment, p>0.05 when comparing with control group). Conditional
medium of monocytes exposed to SCSs did not affect the migration of BMSCs and

EPCs (p>0.05 when comparing with control group).
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7)

8)

We demonstrated that monocytes could differentiate into TRAP positive mononuclear
cells after exposed to SCSs. And this kind of monocytes could express more SDF-1,
TGF-B, VEGF and PDGF-BB in both mRNA and protein level (p<0.05 when
comparing with control group).

Conditional medium of monocytes exposed to SCSs could significantly promote
BMSCs and EPCs migration (p<0.05), as well as EPCs tube formation (p<0.05).
Neutralizing antibodies verification demonstrated that SDF-1, TGF-$3 and PDGF-BB
were the key factors that affect cell migration, and TGF-p, VEGF, PDGF-BB were the

key factors that promote EPCs tube formation.

Part IV Cell signaling pathways of monocyte involved in SCSs modulation

9)

10)

We demonstrated that intrafibrillar silicified collagen scaffold is favorable for
different bone defect models. In the rat femur partial defect model, SCSs could
significantly promote vessels formation and trabecular bone formation (p<0.05),
which indicated that SCSs promote wound healing and bone repair.
Immunofluorescence double labeling showed that numbers of CD31"Emcn* subtype
vessels  (p<0.05) as well as TRAP positive monocytes and PDGF-BB expression
were increased (p<0.05) in the SCS group.

In vitro study showed that the P38 and ERK1/2 of monocyte were activated by SCSs.
Monocyte differentiation towards TRAP positive mononuclear cell and secretion of
SDF-1, TGF-B, VEGF, PDGF-BB were decreased (p<0.05) when P38 and ERK1/2
were inhibited, respectively. Conditional medium of SCS-exposed monocytes using
P38 or ERK1/2 inhibitor could not promote BMSCs and EPCs migration (p>0.05), nor
EPCs tube formation (p>0.05). Further in vivo study demonstrated that when P38
inhibitor was used, CD31'Emcn* subtype vessels formation was significantly
declined (p<0.05 when comparing with SCS group). TRAP positive monocytes in
defect site and expression of PDGF-BB were declined either (p<0.05 p<0.05 when
comparing with SCS group). This indicated that P38 signaling pathway were the key
factor in the modulation of monocyte by SCSs, which directly affects bone

regeneration.
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3. Conclusion

Firstly, our findings demonstrated that biomimetic intrafibrillar silicified collagen
scaffold has minimum immunogenicity. After implantation, host inflammation response
could be controlled in low degree, and cause no inflammatory cells infiltration, nor
increased inflammatory cells/factors in circulation. These findings indicate that
intrafibrillar silicified collagen scaffold is biocompatible, and is favorable for biological
application.

Secondly, intrafibrillar silicified collagen scaffold could be used for different bone
defect type (both mice calvarial defect model and rat femur partial defect model). SCSs
promote local angiogenesis and bone regeneration significantly, which leads to advanced
outcome.

Thirdly, in the early stage of defect repair, intrafibrillar silicified collagen scaffold
could modulate monocytes to differentiate into TRAP positive mononuclear cells by
activating P38 signaling pathway, which leads to an enhanced secretion of certain
cytokines (SDF-1, TGF-B, VEGF, PDGF-BB). As a result, this could promote local
angiogenesis, especially CD31"Emcn™ subtype vessels formation, which is critical in the
coupling of angiogenesis and osteogenesis. Moreover, this could also enhance host
BMSCs and EPCs homing towards the defect site, and promote local vessel and bone
formation.

In conclusion, the biomimetic intrafibrillar silicified collagen scaffold is
biocompatible, and has great potential in biological application. SCSs show favorable
efficency in bone defect model repair, and could promote local angiogenesis and
osteogenesis significantly. By modulating monocytes, SCSs could promote local
neovessels formation and host seed cells migration. Comparing with traditional bone
grafts which need extra loading of cells or cytokines, SCSs show much advantage in

convenience and potential clinical application.

Key words: Bone regeneration; Angiogenesis; Monocyte;

Intrafibrillar silicification; Immunomodulation; Cell homing
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U B RN B R 2 5 T LR BB S JRE SR TR 4 B84 E k
MO BERTRLE A [ 2B A A 2 4 A& 138, 13X BEREAE X B 5 A 2B (1 74
J52 I R R PEE AR L A 381 2 e s 18980,

FESWMERAE IR N Z 5, FAZ A0 5 bk L 40 55 B A E AN XS SR 2R A
EHE MR JRE S S HEATBN . OB SRR S RIAR EE, A8 SOE S AR 2242 IR
A5 WRERIL, — RIS RN E N AE S W EA BT Z M. — Bk
Y, ELAEE AN 5 A AR P A B AN PR A AE BRI 2 18 MR RAE S L, %t
THRNEVIMEE R IEJOE SRR UL, H A BOE R, IF HRIR A X,
718 SR S 7 A P Tk B AL A . R S A AR AR S A A 2R

[86]

22 BR/EMEMRAEBERTIEFIER

RN, REMARSE T HESEENERE. BORBZ FIERERY, A
Hu 5 B R AR R B T RO AR RIS, S e SRR I A, AR SE R
FPOLREP R DIREB AR, AER AR, HE . SRR ST, &
B 7R AR R AR . XX AR BRN T, MIRET B HA TR A
JEIRMBE— W IEIE.

Utz BN et 2 M Or SO E RS . H, A T im gl o 2
REZEN AT AR T, BRI AR KRR, il
KREHMBEHE THRIESY, SR BUET. ARETE, ANbBy
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WRERNT T EY) . EIXEEPUWETF, G RMEIRER, fmans 1
FELHE OSM I A 6 P9, AT IR 22 (kA8 A ey, G H R EL3E M )
FAEKRT (VEGF) Fl%4b—% (nitric oxide) P31, 7R KAERIWIM, XE/ERE
W7, REWS LRt AT RN (FZR M T4l SeE i, FF e stn L
MREE, Gl (ALP), —RURER(Col-1)% . ik M8 A= s X - fg
B G E ML RN, FiE— DRk 19491,

FAAZ R A B B8 e A B R B A, (R e s RE S A B AR A Y
FHOCAP IR T, TS Le 20 B Rl 7~ I AR 3 2 ey Bk e T | & B o0 9 i B R
JRARML AR A 2R 1100, LK Th 4 Zm il i F A & 4, A ER 17975 SRR
Rl AR e 2 el A AR, DB AR B 1 — A ah S AR 5 S A

FRZIE R S — MR I E 2, fERBEERET, BRI LA A
DR L R AR AR A 2 RN AL e 18895981 FE Ay i A R v, WA
LI ARIEAE 5 RE TS AR IR B A% B, PRI R AN A 1, e LB AL,
PLJC IR 78 5 T AR i 254, DABIE A s g 1949l

DA 33 E R P T AT B A 1 Mk 4 A 1 4 2 TR A 2 A o AT AR K 5
R B B g S A B R L e B 7T 32 AR R T U AN U T
2.2.1 B/ EWRA S B R A RS AR AT L IR SR

N T AL B R 1 2 A BE D A LU TR N A5 LUK AR, I EEE Ik
HUETEARINRE A B B BV A I 5 B B 0] 78 T Am M Bh AT SL s 9%, XPERTE Py
We 7 AL A L DS e ELIESES MU T a3 . AR EEEIR e i TN E N S
REME M o — AN B DN AF G A8 BT AR A58 1v) BB 400 B DA i T o34

HAT, OF —SSiteuEst 7 pix/ E R /- b st I e RIS R NE, B
IRIXLEHT T I A RAE 3D HLUBEM EEATI . BEFTERMT, /NI R 4a e, s
Transwell R4t5 LPS Woi i B4R 2t AT L85 97 )5, 55 R AN L 4 i 3L 15 5% B iy
AHAAELE, RILH T B RS Ae 0 REUMI FUE A, AR T4 LPS
BRI CD14 FHPEf At s )a, Hy Lse H G2 v BB A, A
HH R T SR S P 23 WA TR OSM RE 21 T OB KA AL, (EAS 0GR 2, NSkl
EEgnfi, BMEREE LPS K4, FIFEREHEIEIT Transwell R Gu0ERE A0 78 o+
PR IS B AR B IR IE S T R B s 1, X — IR 2l 7 BMP-2
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X KGR 2 43T EAT IO,

N T BEMBAE AR ESCBLIX — SR, R BN SR AR REBEAT PR 73 1) s
ite HSE, B E - RAEMIENE KB BIR A&, BB IaeE, R
PRI E A B AT 2 o AR IR R 701 I 48 REAS A6 240 SR P A%/ [k 240 JE 5 230 ¥ ) )
L o R A i S R D W &8 LA N e R A= /K A RN Tp S b b 7 A
ISRBEZ I fE . 25 8By, M —2Rm 13088, KONIR 78 T4 B SR AL B
BEGEAN B 7 AR A3 18] SCHF o IX PR 73 M4 RHEIE ST Transwell (R3E5; 77 R GTikAT
Big%, AL SSAHMILE A — 5595 SR A N HEATRE IR, (ERR S 1 A0 B TR A AH L i
BN RS LILIX — TS A% Lo e B2 ) B /M 4 D B 108 R 252 70 A AT 5% RO 240
K7, JHER TSR T, Bk, InEIe] 78 ot 40 ) S ZRAE TR 31— 1 e E
RESIZ ), BORSRAORIEAT R A RS HE .

XM RHAS L B A BT ORALE PR I 4 55 T A R A A ) R R 3K
LJLEER, BEFEEATBT T KBRS 7T SORR I IR A PR S . X548
TR, B € MHUEREE, IFHREWE s iR — NN S ) 3D
$10210%0 R K, H RTAR DA BTN SR B R AN N 4R L5 IS ) AL AR SR
XL MRS B s o, DR SR R S A ARG R4 A T, AT A A
X LCA R AR B BT RS o A0SR B B R R R AR ST, DU G ) A B PR T R K
PRt AR, AT R BT A SR T 58 BE BUA A R TN A FAH R I ROCR
117 P 0 20 A AR A/ 5 TR A R o PR A% U 2 A Pt B0 38 1) 78 o T2 R S 2R
— HSOBRABNAR N, IXERANR I, TR B Yo A 2 6 i 3 O SR AN
RECHT . FHT, — AT 77 G20 A8 TR A B IR B A B sk A 0
2.2.2 BEMEIRALIIETE X B 5 B EWR IR B = 2T AR i

R 7 AEARSNAI ] A% E R A R i) 20 I RE 7T LASh, BATTIAIRE A B e v i il B 21 1
TRE SR SR IR A0 1 2 B Sz B AR, SRR A B A DA
JEAL 73 WA RE T o X THRE AR SR IS E AR, KA LRI St Caxt AT
TRNRIRTFERR, Bk Bl KREMPFFRI 7 &SRR Reis ek NiEnd
AN ] B8 RO T AL BRI . AR, H RIS E B TR R
R n e & BRI RIR - G 2 40 B 2 18] RO AR ELATE PR SET T B

FEIX B, AT NIXSERAT G e 3 sV Y 0 i 731 ARk a] LL— D75 1] R B i
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SR, Ui, WA DR SCRFP R B TR T AP E T . B S, RHAHSR I R )
TRPRIEEAT e, 708 (10 2% AR B g Hxh Bk / E M A R O A o S LS e 08 fie it oAz /
LG 240 7 WA F R B [ = 20 ARkt BEAT R B I . IXFR R Y
FIEE R R, TR B TR RS, 5 J5ih, RS IE N ey
SRER XTI WISCABAT B . MR AR NG, R AR RE IS S T £
LR A SUAZCIE - WANESCE 2 S & CRip e =t 1i] IS R =28 2% Sulb S 2l SLIDE Y
L 40 B 008 il — R A Bt LAS B S I R, SRAZ SR B 2. AE
X SEmg R, XSRS T AR SRS R AR R A

i EE RN, XL B RS I N AT AT — AR S 1)l 5 B2t — 2 i S e m
Fo B, RIS ) R 22—, B E AN A Y A A R
RUEHAE RPN T IVER] . A SN BV RIS, B Reg G 24 1
Wl L E R SCEE, SATELE BN ARAS, AT B0 1A B RE X
o [RIARE, ARk 0 4 A i AR B A I, A AT BEAE 1 DA B mh e s P
Fe, IFSECEEME. A XL [ EE i e, AR 20 2 S AT N EEAT ™ A%
Mo, FEAEM B SRRSO R Y, RGO PR RN 22 e PR REAT 0 5 PR
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F X

E—RBS (MEAERFELRIERIOFIESFRIE

FERTIIIBE T, A1 NI TR 2 T B AR B PR SEELET 4E B AL IR T 5
IR L T 7 AR 2T A A REAL IR S S AR RITSY, XM S AR R BAT R0 (0 A W o A
AN REVSY, 72 BB B 07 TR A ROR RS 7. A% 382 B e, JRATTH
XHZA RS L S e BV BEHEAT RE— B IR, JEx AR YA B VR AT 421 i 1F
fitt, DA 2T Yl N REAL B 5 SRR RLEE 25 BT 11 3 i R 4B S SR (LB IR IR

Preparation and characterization of SCS

Preparation of %‘e
scs - - —
SCs
Biocompatibility Assay Cell Proliferation
Flow cytometry
CD4+/CD8+, CD69

' Q 7 Histologic examination

.— ELISA (-2, L4 and IFN-y )

WA 1 (44 WREAL R SO R B R R S AR AR A BT 5T

%:.‘ subcutaneous implanted
& —_—

SCS
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Fh— AL RARLER I
FI AR IE b5 48 b A

21 2k N AR AR ) B B SR R 8 B A UL AR AL A B IR SR AT 4 S W R A e

HFI e, — 7R B AU ERe, 5 — T H R iE Il B 5 1AM,
SEILAT S N RERR 2R RO, ST ML I RE RE A (AP RN TR B 2 )1 E A
[l B B, TR IS TR Re s 518 R AT E— P IR, TR 545
BERBEIATE DT RREACRT 2 FDA #LHER), H BTE IR R L CA M
FH IR B IR 5 57 4245 47448 Demineralized cancellous sponge strip allograft (DSS)
NS R A7 A A 4 R AR SR S 2R, R FOE SRR 5 22 B L RE HEAT B 5T VE AR
DAMS 2 A RV RE S 2 REIERE M SCEARL, H T 5 SE AR SRHIE 7K .

Y

VvV V V V V¥V V V VYV V VY

MRS58

i BB B JR S 4R i 45 A4 BE Demineralized cancellous sponge strip allograft
(OSSIF-i sem™, Surgical Esthetics, Northridge, CA, USA)

RN AL PAH (Sigma-Aldrich, St. Louis, MO, USA)

ToK O, 3T%ERR, A EAN

SALPEFE (choline chloride) (Sigma-Aldrich, St. Louis, MO, USA)

PBS iz th 22 (DPBS, Corning Life Sciences, USA)

Leica EM UC7 #7#) A ML (Leica, wetzlar, Germany)

MEREEIFEF] 2 NewClassic MS 43 #7 & “F-(MettleR Toledo Inc, Columbus, OH, USA)

Eppendorf Y Af# & 2053 &0 HL 5424R (Eppendorf, German)

M Epoch R fifLE > 66+t (BioTek Instruments Inc, Winooski, VT, USA)

% B B AEE (JSM-1230, JEOL, Tokyo, Japan)

SkyScan 1174 & Bt SEALKTZ 4554 (Micro Photonics, Allentown, PA,USA)
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2 7%

2.1 {FEAHERNTELRR SRR HE

Z I T4 Silbond 40 oK ZEE. 2B /KL 37%HEH% I 15:182.8 1 2.167
0.008 i &Lt (/RN 1.875 1 396.79 @ 12.03 : 0.0218) {EfE I FELS BRI DL R
R 1 /N, DU IEERR S BRERR 1 25 1 /KAy 3% I IERERR Corthosilicic acid)
R HARTRARISL, ik 3% 1 IERERR GRAFREGIREN 1.5%) 5 36 mM GG BI%
B 11 ARRLE I 2R A, R4V pH fE 1 3 5.5, 3000 #6/5r 8P ES0 3 438, I
B LI, R & U i S TR I RERR TS TS, A7 45

o R B 2 SR S 28R DSS 88T 1<1>0.5 JE K IS7 7 A, HIXUGE K e s &
. BEGRHMTRTIALEE, BP7E 6.67X10% M RHEFALEEI (PAHD FiRIE 4 /)
I o Bl e R SR PO T4 4P 1 1 mL S ARBRAS € AR i, 37<C. 100%
BRI TG 4 K, BREHEMR.

2.2 FEAERELERIRETRMEIA Micro-CT MR

Wil % SE U RE I S S 28 BN CT F3 488 e, #7414 (S4L50 kv, 800
pA). HifiE, RARGFAG PR EGE TE g, BGREEE, o
RIVEHE 7 -

2.3 HEAHERNTELRIRT A IEH B R E

W ] £ e P 7 A 2 24 AR IR S S B et (1<>0.5em ) i FH R ZE /K e A 2
WRIRAE FIR B 50%, 70%, 80%, 95%, 100%1) L EEMi/K. Bi/KIG, AR
[Fil 4 J5E L A8 Fy 2 S PR o R 33 AR JEA T IRDB A0 3 . SEROIRIE I ARG, 3T 100% €0 14
MR, BT 60°CHAR 48 NIFIST, BEJE X HSUREA AT @, Hi %) 80 nm
RS BTy, BB M TS, RIS

2.4 FEAERELRIRE TRV OERERNE

FRATTRE FH 43 606 BE TE X AL S5 S 4R AE PBS AR Rk R PR CRF A A TSI, 455
HA R BB 2k . REAR R RS E L (100 mg, FEANEFIAIBE N=3) #E47 T A
JG, BT 10mL 1 PBS ¥, 37C WEARITE . BERE 24 /NI, HUHAEAH 400 pl
EIBEWIIN 4.6 mL XZK AT FEERNE . HEIHEE T, IR 2.5 mL 1.0mol/L
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[¥) HCI, 2.5 ml ] Na:EDTA 1 2.5 mL FEHIREIE W, itk 5 %05, B 2.5 mL
WATRE K 5 mL TR ERENIAE T . UL 10 43505, U 300 pL A\ 96 fL
PR, AR Epoch R RFLAR 2 Y 6B THE RO E (=700 nm). R 50k &
(RERR bR, SR FIRE IR bR et 28, R4 BT IS IR B N A vl il 28 3R 159
T PR R Ak e 062071
2.5 Giitoth

I BT A3 5500 o e B AT IE S A AT IR AN T SR AR I . TR LA R AE (0 B
I fe i o B IR 2R T 25 A T R /N S 3 22 B0 AT 2 L LA AL TR R L BRI SR T
oL

3 GRMITIL

B 1-1 DALY LR R STRABHE Micro-CT g R

Je: RIS BEAR LSS b BRI I A SebbR ) T

FATUAIR SR AT A AR A58 AR RR BT T 64 . KBE SR I 9 AL,
I AT B R S AR AR AR R PR AL, BT 1 0 AR 2 A A R S S AR
EHPEL, Micro-CT HfZ R B (B 1-D), #EAURIESCIEMBHRE T8 R IE 2 73 2
GERIRFAE, B/NREEHTEIT AT W, Rk R 2 AL AL MRS R, LR R SR AR
FLEREE], T AT WL I AN ST — BRI Y BRTRR o EALR JE SR R
T L) T L BT R B ) 2 0 R S5 RFALE s FE AR 1 B AR B LU S S AR I, X
AR PRI R UFHUPE REAN JD 2 BE AR, e Ha A E R T, #E
3 DAt X I ) 2 2R P A SR i B SRt 2 1o 1T 22 LR XA WRLIR 54 PR AIE T e
MR I SCZRAT R BE WS AERE N IR B ZI B I e &, RE SR A FE Jl i I 2 5, AT
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e E R, JCH R AL ME W BERE S (4 M S H¥ . AR AR DL S 2T i 4H
P88,y R ¥ ML Ak — D7 T e et X S S T 2 (2 5 @M 740, 5
— 7Ty E AR AR SR T AL R BN
R 3D FE 3 K H N BB TR R 7T 2 W, Micro-CT szl i 45 AL A
https://v.youku.com/v_show/id_XMjYxMjQwMzgOMA==.html

B 1-2 (AR ENRRIE SRR TEM 4527

RAEIMEE (B R=2 pm);

e LT T DL S T4 A R RS . (s L= 500 nm);

BN T IR SR ET 4N B A AR R IR R e 454 (b R= 100 nm);
AL A H T AT, IESE T AP 4E N I N e e T 454

gPow2

AL N L A AE R, RATUESE 1 Bih™ B IR SRS BL T R4 (2T 4E N IR AL
(] 1-2A, B)o BEMBAER IR LT 4E N S ALEE 24T 3 (0 IR AL 4y, s iAsatl 17 8
SR AH AR S A7 4 N B A R 25 R R AE P o 2 T 2 24 A T A T IR S 4 4
R AR TR (B 1-2C) o 36 X L FATA SESRIESE 1 21 4y — AL 2 LB
ERMEAAAAE (K 1-2D).
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BRI 4 2T 2 P9 R AL RE B AL IDLR SR AL 3 22 7 DR v FRIOW B A 5 4 P81, 43 )
TG S S IRARLE F7 AV E D7 T REASALADL E AR, [RIIN RO ASL4DL B AR B L 3TN
HIZEY R . — D5 T LA ) S5 M AL e = E A H AR A, S — T T Re g
SRIF L RIR B LS R F e Re . AL SR AR (AT B L, (A 2R 48
WAL RE AR EA AR ROHUIR I RE AN L4 A0 o84

1.6 1

14 -
1.2 - WH
1.0 -
0.8 -
0.6 -
0.4 -
0.2 1

0.0 T I I I I I T T T T I 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Exposure time (days)

Silicon release (mM)

Bl 1-3  {iA L4 AR IR SRR A REBRRE T i £%

LR RE R T ZRATATLAE . (B 1-3), BEER IR, 074Nt
MR SCIRMTRHRENS £E PBS BB b, Aesg REEMRE IR . £ETT 7 RIS
A, MR RRIGREE SR, JFAES/\RINGES] 1.ommol/L ¥KkEZ . f£ 7-30 K
I, MOBHEER SRR R T TR, JFRAYERFE 1.2-1.4mmol/L iR AIVE R .

Ui B 21 4 WA IR SCORMTRLRERG AR BR AR I A b, SEILREIR I 28R, IX ek
IR SCHEAT R B S B REAFAE . — . TR DT FTUESE 1 BERE AL S S ZE AR By
ZEREIRE, BENE et B BE R T R T ALK R A, (RS 5 E NS R,
HA RAFIR A7 S VO i xR ST SRR ] 4% I Rk A R RE PR ], 3RAT)
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REG X Rl 2 A P A ) R B R AT I R, XN — Pt IR 2 5
HEEIRE, PARAUA SR S B R SR AL 1 SR At

4 INGE

AR A DU RE RS R RO REIR IS TR AT, LA PAH vRESE R ISR, DA
PR B B R S ORIF AR A R N, A 1 (7 AR 2T 4 AL SR S 2R R . SRR
PRI S AIE S AL St R A I iR SO 2R A AT IO T 4 AL I RSOCR,  RES BT
RIRLADL E AR AR L e N AL R B R e R i 2R O 5E ,  BAi T X H 2z
BERIUERER TRE— 2D T8, RUADRIENSAE MU IAIA S A g RF S b AT R I 22
BETINFAT T — D AP R N S SR 1 BR LA
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KB AR AR X R A YA R B

TR AR E e Mz B A R A ANE, XPERAE EERA)E, 4
REAT R IE G 32 S S R LA R S A S B IR R A, R TR e A ) R 2y 2 180,
R AR — TR B AR E S PR AL, 53— 5Tk B TR T
S A BB A RRFAE B . 5 R 2 Y R SR R AR DA A PR A0 ], LG R
PUHARP R B RCR o A, FRATTHUAE AR S 36 mh o AR 0 AR R 2 1k AT e i 11
tr, EE— N A SR 2 R SR AL

1 R EEE

> iR AN R IFE SRR (il 25 TRl 56— &R, SRB—)

> PR 2 A C57/BL6 /i (I E 2 MU ZE B K ah W sesi gy, SPF 85t 7%,
WG T EAK, FrA sS4 5 U 2B K23 P E B & i fteifk, JF
R B SR AR RN LAL SIS R F 18 3 AT, BT R SR A0 154 S50 RS2 b vEE (R 48
T 5 RBIHEAT).

> LHSMWFARE (FARBY, A4V, i, REEY, REES, RESE, F
ARIIW, 3 5FRII v, MmEr, 2/0 482k, W, 24, Bk, BUR, 75%0E
K, #1171, 1%RELZa, EEIEK, JHEE, THFAFE

> TR RIEBGAFIE (LSF™; MP Biomedicals, Santa Ana, CA, USA)

> Dulbecco's Modified Eagle Medium 4iifi 17553 (DMEM,; Gibco BRL, Gaithersburg,
MD, USA)

> FHEF R XPT 100 U/ml penicillin and 100 mg/mL streptomycin (Invitrogen,

Carlsbad, CA, USA)

HOR K B2 I heat-inactivated fetal bovine serum (FBS) (Gibco BRL, USA)

PBS BIR EhZe R ([R5 —HB5), SEie—)

¥ 0.1% EDTA 1] 0.25%Ji% 85 H A (Corning Life Sciences, USA)

Corning® 25cm=241 i 1% 7% (Corning Costar)

Corning® 24 1. 4Hfuk5F=4 (Corning Costar)

YV V V V V
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> Transwell /N (24 fLRGEH, fL4% 0.4 um, Corning Life Sciences, Lowell, MA,
USA)
15mL JoB B50% (Nunc, Thermo Fisher Scientific, USA)
CCKS8 4y 5H 77 & (MilliporeSigma, Billerica, MA, USA)
PE/Cy5 anti-mouse CD3 Antibody, PE anti-mouse CD4 Antibody, FITC anti-mouse
CD8a Antibody, APC anti-mouse CD69 Antibody (BioLegend Inc., San Diego, CA,
USA)

> Mouse IL-2, IL-4 H1 IFN-y Quantikine ELISA Kit (R&D systems, Minneapolis, MN,

USA)
> 10%H PR AR IR Tk
> IR EPL(HE) Ytk 77 & /Hematoxylin and Eosin Staining Kit (Beyotime, China)
> BT, R, KO
> &R Leica RM2235 A5 Y] Jr#l (Leica, wetzlar, Germany)
> TEEEGRAR TES
> fHIR S 5%CO, Aiffulz #7446 (Thermo Fisher Scientific, USA)
> Eppendorf YA & X Es & 0L 5424R (Eppendorf, German)
> BEARE AR B B4 OLYMPUS-IX51 (Olympus, Tokyo, Japan)
> BEARE R IE B % OLYMPUS-BX61 (Olympus, Tokyo, Japan)
> 1A% Epoch R flfLIR 7366 it (BioTek Instruments Inc, Winooski, VT, USA)
> D38 PE/RRF FC 500 MCL/MPL it s(4H it {X (FC500, BECKMAN, USA)
2 Hik

2.1 pRBRAUBENERNEIL

K07 A 27 4 NI IR S ZR MBI G B s 20 3X3X Imm W5, H-60 U
LIHH T KE)G, RIS PBS B S oz it & H

/NSRS 1% )8 EL LY 2200 56 JRRIEE (n=60 W, Y15 P B A T AR B VRS 10mL).
BB P BR, HRHFE T, BT B 23 AL AR, PERFE 24y
Smm AL YIIFZ) Smm KBTI O, Y C pRATE S B R, RER TULE, BRI
SMUSrESZ) 1em, JERUESE, HAES T AR RS E T IR, Wt E,

_38_



$9RERFHEFHEAX

HEE. BT ARMIHA B BRI WG/ RIR R, J8E 2 A o 2R SE 50
HHT

2.2 kB ZmAR = KRR TE StIl

S TEREAG RS JF S B REN 7 KA 14 K JG 1R IUIEIR I DI i T 8 9% . N (7
0 n=10) Mf s MTEEE, FTFMORE S R8s O, AT CNEEUL . 578 PRk 40 $2
BCA A G R B A e bk EE 4, 1) 15mL B0 A N SmL 2B, /N CokR
X 0 MR A B T4 B 38, Bl S B T 25,01 1000r/min 250> 15min, A JL4
AR AV )Z, SR A EVEMZ RN R E I Z . N0k S 2 Wk, PBS
Bk 3 E, HATSIM4HILE T 25cm? 4 I, RS 10% FBS F 1% 4k
B FZ XK DMEM 153 3L 3E 1T 40 fu 5% 9%

MK % 80%m/t & )5, f210E 24 LR (1X10%4L), M Transwell /N & #E4T
T, A AR IR SR SZ B RN B, HHTAN IR IR 59 24 /NS,
f81 ] CCK8 4t At 7 12771 vt 40 M 3 v M E AT 0 8, R A Epoch R fFLAR 73
JEIGEETHIE 450nm AEFIOGE CREREARIIE 6 N AL,

2.3 BB AR AN K1

I AEREAC R SR 7 KA 14 KRG SEBUEA M B4 (B4 n=10). #HE
Y RS B V2 (R AR 5256 2.2 4 BT A O A0 B B T~ 25em? 40 a3 =ik, SR &5 109% FBS
1% §E 5 R WPLA) DMEM B FRSLEAT AR % . AP A 2 80%fk & Ja, 73
SEHLS H A0 M AT A

i 0.25%JFEE F B AL AN, FIHAL T oRANIRAE I PBS WEkk 3 X, K4
Mk, R IX10°AM0M, ETRRE OB T, BAEAM R R R e —
PrT ok E#EEIEE 10min (PE/Cy5 anti-mouse CD3 Antibody, PE anti-mouse CD4
Antibody, FITC anti-mouse CD8a Antibody, APC anti-mouse CD69 Antibody ( BioLegend
Inc., San Diego, CA, USAD. HLAWR FEARIR A= 5 Ui W A7 RO BEAE T o Bl 5k
Z—9Pt, 500uL PBS H 4, i V5 & FE/REF FC 500 MCL/MPL i 204 i 4X
(FC500, BECKMAN, USA) X4 MIEAT#r il 3o i (RFEAER 3 0.

2.4 A MZEAEEFHY ELISA 3
I RITERALI B BN 1 R, 7 RA 14 RSHREUNREOAME L (R4 n=10).
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K MR FEA B T 1.5mL EP & v, 4°C 1500r/min 250 15 20%f, 08 LZEM%E, BEE
Xif ML 3% 34T ELISA A

4y 7% F Mouse 1L-2 Quantikine ELISA kit, Mouse 1L-4 Quantikine ELISA kit and
Mouse IFN-y Quantikine ELISA Kit (R&D systems, Minneapolis, MN, USA) iR 7] &%}
FIT R BUREARHEATAG I, 058 M T AR R AL, 507 25 2T 4 Py ek A Je S5 S 4 4 b o o
IL-2, IL-4 A1 IFN-y f3RIE7K T BMEAER 384, W& 5RERE ST
R B R R AT
2.5 THEEAXERMAELNFYF HEE 6

S MTEREAL IR S IR 7 RN 14 R G RFE/INRR o /N0 o BEAE N XIS ZH 2,
W LB AR PR R IEAL R R SRR AL 2R, A 109% 1 % o R S bk [ 2 24 /)N
o BEJS AR, JFERIEEAH R AT .

BT U R S A K IR A D) BT IR L b 15 Sk, S E
TZHZR N 15 73 8h, B JE R B EER LI 2 BE 4T 27K (100% L1, 95% LB 1,
95% LBE 11, 85% LN, T5%LEE, 65%ZEE), % 5 7rh. ¥ Z /KM AT B
FAEMKAIRTE 1 or%h, IR ARG Ge 5-10 705, BEEREKDE, JFEN 1%
ERRWKE 2y 1-3 70, BEJE ORI B FRAS MR IR 15 2 8-10 #b . RERI/K YIS,
R A e RO AT e 024 1-3 b, KEUKUESE, TH TUEREHR, L2 bE
WG, KB EIRIZR ZRERK (65% L8, 75%Z. %, 85%LFE, 95%ZFF 1,
95% LB 11, 100% L1, %5 0%h. FEEE T WK 1415 708, —HZK 114 15
Grehe AR PER IR o AR SR A TRBEE S (2 24 /B, TIEBRHET
eI (BE4H n=10).

26 Gt ot
A2 — &7y, Sk —,
3 HR5
FEEDMEIENEN G, MR E & 51 L2 BT RN MR

NI BL R A 4 S B AR S A E AT, T R S RGE MR AR A — R B
M NE . P Z B AR — BERFSE, BERIWEIER RN, AR
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R ) SOSE BRI 7 AR 2 4 ARG S SRR R B T AR A B 5
TRl RE T B BRI S i, R R A I 2 1 RS 28R R B, BT )
SN

VAR CES 200 B R IR B SR BRE 52 1 A7 AR 2 A AR A TR DR S AR LA M1 A 92 IR
PERRE so APRHEAR N S1ECTE T2 WIS S eI, 18 24 AT A 1R ik EL 2 R
7 A BAT RENS UM AT RMENE (R R T PUR DR SN, =4 HIAE AR SR 28 — Uk fh 1) 4 2%
JRIS, Ao A B R A B ST AR T A SRR (] 2-1), fEMEHE 7
RIaULK 14 KJa, iE ESMEIER PTG ik 2 4ipe, @it Transwell 35577 &
G SRR SCORIERTR 24 /P JE, FFARF A B OB SN, BRI SR SRR
J& /0N B A0 B S KT S R T AR HRAAR LG, IR St 2w (p>0.05). 1%
ERAESE VAN G, AR E SRR 18 7 A B B R N OB, f
AR DY IR S A A 7 B A 0T e A Je S S 2R A A B 9 R AR B B B PR B S
JS2, - DR R AE AR A1 S 6 o RGN 10y S5 1 bk L2 200 6 SR S R L o IR B 5 A 2T 4
PR 5 S 2R AR AT A S B S P P AR o

>

0307 —/4/ — -
0.25'+
0.20 -
0.15 -
0.10 -

Cell proliferation
(optical density)

0.05 -

0.00
SCS  Cul SCS  Curl

7 Days 14 Days

[l 2-1 Ik L0 — KR S

278 T2 ISR HRIBG , BURTT 67 A S B N S L, ik B 4 R <5 4 3¢
A2 2> T I AP R B Y R I LA X, Sl RE OB R RNk
SN B AT REEAT VR FISL. RGN % A6 0 2 A8 7 A e ik ES 40 Mo 4 H 8 o,

_41_



$9RERFHEFHEAX

DA St E 0 B v 1 R 8 0 o AR N R} ) A2 S i, g 3 P A ) S 2 s I PR A
FEABR AR, BR % S BRAERE N X 350 R0 350 7™ B A M SORE OB, DA AE D 2R rh s ) 3] 5
ZHNECR LM Ah, 18 T G g5 2 SN A 2 T A A LA B4 A bk ES A i
DL S48 BB N DX I ) S e 40 i 7 WA KB J8RE R+, 4m IL-2, IL-4, IFN-y 5%, X
RIER T2 5 218 F I SRE RN, — 77 T RE 85 W0 rh Mok 2 B R H At bk T 248 i
5 —J7 T REWS VAT A S ARG M, (RS A DA IR 11 A R s B8, LA
R I AR W A VR I AR RN R o 1 3 R O R R, R 0% B (LG B B2 Y L (1) 5 S
18 = I G JERE SN, 8 S HY IR A =8 IR, 3 T 5| ™ B IR S ) s A S
iE S B, [F] IR BE A8 TG R I SORE R, AE AR AR B AT D R 15
BHrB.

TR ST SRR AN 7 R, 14 RGN ERAME ML T bk 40 B 2
DL RS PR 5, FRATTRE W40 b PPl 7R AL e R SO SRR N T 18 E LIRS AR 4
RERLEIRERE . AT SiEE T AR ibr &) CD3 #i1, EHL CD3 FHYER4H A
BATHE— B ik, 43 E CD4 BH%S CD8 BHME A%, JHit5 CD4/CD8
(RAE , B IS0 52 CD69 FH A4 Y T 4 M o5 A T 4 ) Le 451 P& 2-2) . 40 A I CD4/CD8
(7 LA — MBI L BE 08 S S H LA B g2 i B IR B, LU ABL I e 3R B R 2 S IR
JS7, T EUARLI AR ) e B Sy S s b B 28 D e T 1081, FRATTIRT BT 5 T CD69 B M
T 4058 T 40 L. CD69 ISk T 4R br &, 78 T 4032 24k
WG, CD69 B T 40 LBk & BH B BT, VRIS R T #REL 40 2 5 — &R 5
(49 9 i PR 1 ARES A0SR R, 3t — D AR b A 28 928 9 i S B fr gk 47 1090

MMM R o (K 2-3), EARAKIESIIENNRAE N5 7 KM
14 RGNS E] i, /N BRAM A LA T bk B2 40 i CD4+/CD8+) EUAE 5 B It 0 B ALAR L,
BAgEESR (p>0.06); H5BAMEXIRAAMEL, AR IR SCREN G B/ A
i CD69 FHPEREAL T MM LLBIAERENJEES 7 RANEE 14 RESTEGiH 257
(p>0.05), FRZREW], EEANDRAENIG, UL NI R SCRAM TR
SHETE EAMNEEIA T T kA0 R L] 13240, XAl T 4 i B s A i .
S5 W LR FRE NPT 77 A2 ) SR B B Jse A28 R AE AR AR KT VB BBl 2 N, TR
JE SR BAT B I AE A
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B

CD3+ cells

5.77% 5.57% 5.46% 4.84%

T
v

7d SCS 7d Ctrl 14d SCS 14d Ctrl

B 2-2 AhRA I T AMEAREHTR ISR

@)
O

P 8 -
2.0 4 —_— - — I
[-5) (]
)
Yoo 1.6+ i S ¥ 6 L
= € £
O 12 2 2
~ 2, g\ 4 A
T 08 Q8
8 85 5]
0.4 4 2 >
e\ —
0 0
SCS  Cl SCS  Cul SCS  Ctrl SCS  Ctrl
7 Days 14 Days 7 Days 14 Days

&l 2-3 AhRAL T A EARERR RIS R T

C: FEREALIRIFESZIUEN 7 KA 14 RIEXHANE I T AL CDA+/CD8+) LU AE AT I5E -
D: {EREAURIESIAUE AN 7 KA 14 RJE x4 I CD68 BHYE T bk L4 AR Y LA BEAT I E

—_— 80
160 - —— —_—
o ~ 120 p—— A
g 120 A - =
5 E — E q —
& S— e 80 2 40
= 80 - & — & 404
= @£ b
Z 401 ﬂ ﬂ l 2 40+ H [ = 20
! SCS Ctrl  SCS Ctrl  SCS Ctrl 0 0
SCS Ctrl  SCS Ctrl ~ SCS Ctrl SCS Ctrl  SCS Ctrl ~ SCS Ctrl
1 Day 7 Days 14 Days 1 Day 7 Days 14 Days 1 Day 7 Days 14 Days

B 2-4 SRR RISRAOIERE T ELISA JsELE R
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E: IFN-y fE0H AR FE SCHEMRME AR N JG 1 R, 7 KA1 14 RIS, fEANEIEHA I R
ETEDL Fr IL-2 TR AR IR R S BE MR NAR N J5 1K, 7 KA 14 KIS, 7EANEGHR I
I RIETEOL: Ge IL-4 FEA AR M RME NE N JE 1R, 7 R0 14 RIS, {ESME
PEIRI A I IE TG . Ctrl AR F AT 4 .

IL-2 A BN 2 2, O T 400K 7, EZH AR T 4 73 WA oK .
IL-2 22 A G N I E A R 7, BeRS RIS T 48, e A
FRAE— RAIMM R IIER T, R RIS IEE NK 4iHl. E V4N i 2 5
BB G e N RSB, 1L-4 S BERVE TR T 40 (A B0 Th2 4 CVRED,
TN G 2 02 o B v LR AR IR 7, — D7 T IL-4 B g ad i e A 1 4R F S A
(R S AR 35, 0 B 4if. EWEgNie. T 40, 507 IL-4 thag
g FIAH A AR T8 RV R 7 CSF = ARt MR, REOE M4 A i 3 6 00 IFN-y (y T4
) —HBORIETIEALH T A NK 40/, /& Thl R T M p b S P40 1,
TE g8 25 S I8 = B2 e e R (R FH M A L) ELISA 45 R R, TEf A 4F
NI FE S M RN G 1R, 7 R0 14 REF, MRG0 1L-2 F01FN-y 1)
KB AKFE IR R AR L, AR B 284 (p>0.05) (& 2-4E, F). IL-4 11
KIZAEMBHENIG 1 KM 14 KiF, S50 i4MEt, a5 #ER (p>0.05); MfE
NGRS BR, FAE M I 5 7Kg T BT AR R ZH (p<0.05) (] 2-4, G-
25 R RE AL IR R S B A R A b A A I PR b A DG L B (IL-2, L4,
IFN-y) FIERIEK P HEAR A M, BINERNIG 7 RET, 1L-4 [RIANE & T 0 R4,
BAE 14 K J5 HARIE TN B /K ok 2B 10 B 28 7K

TELN D320 ) 8 JRE 200 M 32 V0 5 i A A R N O I B R R 2 — o AR
G SR LRI, R 2 51 E 3T A R SO RN, K SRR A IR 98 [
R MR N XIS . TR ARE T, R ) SO A L R A A T, T
ECL 200 R R 5 R 00 L D 2 7 48 /NN 17 st DX SR B R 1891, 70 o (1 Rk 0 R
FLes i R HANE R, SFBUREHEARRI.
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MEERFATEH, NG 7 RN 14 R, BRSO B JFE4E DL T & 20 Al
MR IR A4 A H R, B W R SRR . B OFELRR IR AP 4E, Ak s
NEBARF M . (b R=200pum)

Pt A A WAL IR R SCIRM BN A P 5, BRATAE 7 AN 14 I US4 1)
FEAT HE Reto 8. 4R E7R, EHEANJE 7 KM 14 RNy, REACIR R SCORAT R
JEETYEH LT Hr HIRie, TIAE R AT R TL 1R, 3 R i RAE AR IR ) (T
2-5). G RBHIEANF SCORMBHRAT RUFIZEVIR AL, EEAEN R A2 5HEA
LB 1) JOE o

4 INGS

LA, AT A 2T 4 N AR SR SRR B AR IR R R AT T VR
25 SRR WAL SRR B A BRI S Sl i, SN R, A= 5HE AN
P JORE R 75 ROE AN ML G n, AR N 5 2H 2R 3120 1) S RE 7 A8 248 5 72 AT
V2o DA 2T YR A REARE SR SO R B AR Rk, 9 it — 2D N A
THARNEGRIRIIE R S0 1 2R
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BEbD ITEAHERNEURRE SIS E /DR ATEBRIAEN
Sy

RS — A sciarh,  FRATUESE 2T 4 W REAL I JE S SATRLRE S RS € I R B 2R
HERR B 1, PRI B A e B RV E AT R AP AR, VA s iE B i 8
AR R T B R BBt 1 S Bk fitt . EARFR > SEge AT — DR A P 4R
A SR S AR /N B SR B L, 83 Micro-CT. B 90thnic 1l
AR AR GO BAR M E B B R I ROR s I8 8 BRI 2% Hofie
BEAE AR BRI RCR s R e s et AU . TRAP Bt BRI AR
SCHME S )G R R AL UM S A B a5 Ak S A DR 2R A K P AR AL BEAT PR, A
T A5 A 21 2 YRR B T S AR SR8 SRR AT 4l B VF Al o

Calvarial Bone Defect Repair

acrificed i Immunocytochemistry and
after 1 month immunofluorescence

-
i Micro-CT scan

Defect Created 0, 1,3 month
Repair | after implantation Fluorescent double-labeling
| \ | VG / VK staining
h % ‘ acrificed
s VS after 3 month
SCS DSS Negative
Control Micro-CT angiography

TEEE 2. DRAE BIRER B SLIRHT T
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R HAESRARLERXERTRAGLOER
R

AT AL /N B B SRAGAR R, A P Ak PR (R A R S S SR A N A5 X 5K,
SHENJEEIZ] 14 H LK 3 A4 A e B RCR AT 205 AL vrAs, — 5 T H e E
RESTBEAT VPO, 5y — U T thoxeh FLATHILAAR S8 B 2 S o2 22 TR R AR ELAE L BEATHR R - 4
Ao, AR 7 E R SR (DSS) AENFHTEX 4. DSS 1F
BT B A B N RORIR I R RS 28, BAT RIFIIE A #YE, AR A S,
W H 2L, s &, JFRENsIE g iE R I, (et
FAEMA,

1 RS

> BN IR IE SRR (il [R5 — 823, SRER—)

> A R S 2R 45 4 Demineralized cancellous sponge strip allograft ([&]%5—
oy, SER—)

HEYE 3 ¢ C57/BL6 /N (RIS — 7, SEH ).

TN TFARE (R, L)

10% P 22 A 2R By Ak

1HHr STRONG 90 23 4 A} FAL (STRONG, South Korea), 700#4 FI#d%:
PETTF Micro-CT iE 1K 1% 2 45 Inveon micro-CT system ([ 55—#84y, SZI6—)
7 & 4L Alizarin Red (Sigma-Aldrich, St. Louis, MO, USA)

F5¥ 2k Calcein (Sigma-Aldrich, St. Louis, MO, USA)

SRR T M — @ T 3 B 9O B AR (BX-60, Olympus, Japan)

Image-Pro Plus software ¥4 /> %4 (Media Cybernetics, Inc., Rockville, MD,
USA)

> Von Kossa Sliver 443, Van Geison 44

> Leica EM UC7 J##1) i #Hl (Leica, wetzlar, Germany)

vV V V V¥V V V VYV VYV V
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> BEARE G IEE B4 OLYMPUS-BX61 (Olympus, Tokyo, Japan)

2 7%

2.1 NEABERURENEII AR LR RENES

Vo A7 A T 24 P e A R DR S A LR B B B SR S L DSS 43 il D) A BLAR £
3mm, JEJZ 0.5mm HJE R, H-60 BURLIRSHH R KA G, R PBS BifR IR 5%
P A

HU 3 H b fd FEAEM: C57/B6L /N (n=54), 25T 1%/ [ LU 22403 B IR (R A
JTARE 10mL FH D . ReR e a5, BIUIREmMIER, wIEEED. TR
TR 2, XHRELEf5 7720 5mm AV — K2y 8mm VI, R o8
N, BRI, H R TLER: 70085845, 750 B % B2k b Ak BE T
— B4R 3mm MR, TR, BEE N HE. SEER (SCS) H, Kk
BT I REAR IR S S R R BN Xtk 7EBH MG HRZE (DSS) v, A& U (g Ji™
B JRESCBEA R DSS BN X I8 AERIEX HRZL (NC) o, SRefit X AN T8 AT AT
BEME G4/ n=18). HMEAYIH, WM& /RGBSR, W
LA T K, B HWEIL g BRI .

2.2 Micro-CT 7E &L

FE 58 /N BRI E SRR TS (R 37 DA A IR SR SR NE R G, B4/ SR AL
wH 12 R, EARER LR, 14H, 34, 73 51EH Micro-CT JE 4 BU& H AR
FOLER AT . AN B A 1%05% B2 LG S AR S R (R TR E 10mL FH D,
FEMRER e A e, B EERRREE b, 37 CT B OREEN 10um). H#ESEL
80 keV, 500 mA. HTEME, £ 10um JEr —4E-F1i E & i@ inveon ZidiE 7 &
GUiHAT Z 4 E

W 5 3 58 RS ) 5 #HE 8 i Siemens Inveon Analysis 73 87 #4453k 47 #0840
Bro WE B IX L, BAR 35 2K, & 2 ZKIIXIEAE i X, #EBRE
Jei» W5E X3 P 8T T2 A2 (hone volume/total volume, BV/TV) FilE %5 £ (bone
mineral density, BMD).
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2.3 BRFIOCARICER

TE 58 B/ BB ARSI ) 3 T DA SR IR SR S IR N B e, FRATT IR
BT 12 RUNREET T Micro-CT A i B ERER 9206, EIX 12 /MR A, A1/
BEALEEL 6 R /N EAT 515 9 hnic S 58 o B 2 BRULE 3 /N H I, 285 =K Micro-CT
AR AR J5 AL AL

FE/NBRALFERT 14 KA 13 K, () /) SR 1S A B 4 3R (B A JT K =8 5mg HI &)+
FE/NERALFERT 4 KA 3 R, [al/NRIEIEES 3L (A TR 75mg FHED. /Ml
WFEIE, Sy EPEARAS, BT 10% RS AR R AR TE 24 N SE R E IS Y
LA AT LY B (WAL 2.4), Kb FIF ALY A B ToobBE
SAE T AEL, {# ] fluorescein isothiocyanate (FITC)iE%S:%T ot & 204 (05 3k 47
2, A HZ'FF] rhodamine JIEEE 045 B4k 3R (G LR T L2

f8 ] Image Pro Plus 73 #8555k 45 R BEAT 0 A Ab 3, B FEABEHLIZH 5 A X 45K
(400X ), SFIXIRA R Bt (integrated optical density, 10D) HEATMIE, LA
T % R A B 2R T A s 2R R Ao SR 2L ) AR L

2.4 INRAE R B S RELH LR Fr B HIAE

/N ERPTUETE 10%H PEZE M /K Ty bRk ] i 24 /B FEECHE, UK, RATE
K, B 4 N TR Ol — IR, 4RI 6 I (T 24 ANRFRSE0) . R K
JERIPRAIR AN MMA CHIEE RIS, BERE 1 /NN SES 1 kA )5, B i S 4t
5K

KRB G AR A TN IS, NGB, B s ras, BT
50°CHIFIK R 1 /N, BEJE K KIS 37°C, fEIE(REF 24 /NHf G HEEAEAL . B )5
T8, BUHAME, SERuai.

FH A RS TR AR A e, L RR AL U, B KB 58 i i bs A B B
TUIRHLEREE, ST re, 88 HE 2o mes shiiim e, b S ar4ad),
VIR B L 4-6pm AE . BEERUI AR RS b, T N B S DL
Pt Ptk

2.5 Von Kossa Silver 2
P 24 0F R BES B U R B &K, JKVESE, 18T Von Kossa Sliver Je i,
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BTEIMIT, Y 10 5r5h. BRI E, RABARBERKIERH 2 58,
b6 5 IR AT FE 40K e, E AR 1 0. BEJS VIR AT K, B WA
Jeti . 29 FHBRERAN 100mL Z& 17K
STY: 1g FPELOMA 100mL Z& 1K H .

2.6 Van Geison 3t

XL AR S B AR V) B 20K, Bl IR N et et 30-60 7041 Fifi o
BN AL 5-10 708f . KEKBEG, 1 75% CBE i, FHRKefse 10 708t
VG B4sa, WK, &Y, B

et : 5% 70 AR K LR 20mL + 10 E A6k K% 8mL + Lugol B 8mL;

R FAER 29 + ZE1H/K 100mL.

2.7 G5

A5 — 87y, k.

3 RV

5545 48 1) LLIR BE 05 AR D R AR R R B BOBUR 2 18 B AR LG, TR
JESZBEAPRL T B MRS E I = 4E 51, 7R S B S A & S A IE B
b — Iy TR R S B — R VU B IR e v, DR/ i A2 0
BRI E R GG BRI SS, 53— J7 1 T REAG 5SS K 2 AL BRI S5 A4 R ALE
REME 70 70 MM R 7a s, AR R U BE 5 . FRAT TR B RTZE IR IR B2
A R BB JE S 4841k Demineralized cancellous sponge strip allograft  (DSS)
PERPRTEX IR . DSS 1R Al B2 A i N RRIE I R S48, B R ik
s, EEAANE, BT RS0, RRERIMEAE, JFetgimd i
HESIER, (RIFEHASHEAE. RATPLAEII LI, SRIEAEA DSS AHEL, 17 4474k
WAL IR SCBR AT RLIE R RUR

TRATTEESL T/ B SREASEAY, A3 Sl (s AR AR B S SRR DSS X HidiAT T K .
FERERIZ) 1AHR=AHE, 3T Micro-CT iSAHHim e, 4550 8R (K 3-1),
FERJERIZ], DSS AUMAVEX AL BN, BOAREEER, 1MifE SCS 414 R IR
WA B A M. AEARSE LA, BefEF 2 SCS BTG I 48/, SRafX I
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IR 1P Se B BARSR EE IR B 4, TR 70 B ) P il S A LA L 5
DSS ZiHr, W] WARE LRI RS, 3] DSS MR SZ AL 4E I 7 4: T NC 44,
kA X I A AR LB B AR R K, HR GBS A 4/ AR 3R, Al
£ SCS A, SAIX ISR T 7e BEH) B 4544, Ty DSS 2 (i1 % i B R A1k T~ SCS 4.5
A Xt A ZEL i ) BRA53 [X 35 A U JE W S ™ A 25 R P oo

3-1 NEESIBEE Micro-CT HHR#ESE R

ARJGEIZ], DSS HANF X IR RSN, AR, T/E SCS N AT WL IDIR IR B2
AR RIG 1AM H, SCS HIMBRE I R48 /0N, SR XIRNTZ A T 78 B BN LB 25
P, T A3 3 B C I A B 4 % B DSS Zirf, Al DU BE (R IR 454, KB DSS
B SR SCHREFAE I 7 A s T NC ZH Hh SRt DX sl A oK L W S AT A S5 R PR ok, FL A 0 g
B4/ e 1ERSG 3AARS, TIMEAE SCS 4, SRR AL T 5e 85 4504, 1 DSS 4
() ] AT SCS 21 B0 REZH rp () s X s I TS B B AT fe S5 M4 T . SCS: 74
Y NI RS IEM RME S 20 DSS: il B IR JE S 4844 %} Demineralized cancellous sponge
strip allograft {25 20 (FHMEXFIE); NC: Negative Control, FHPEXHEZ (b R=1mm).

BE— 0 A AT R i, SR BN (B 3-2), fERERIZ], SCS. DSS
HINC ZHA g BN G HERAYEZER (p>0.05). MAERE 1 DHA
fa 3 M™H, SCS A A aEME % EHEHE ST DSS 41 (p<0.05), 1 DSS
Hrp AT E NS ZEHEHE ST NC 4 (p<0.05). 45 KHE DSS AL,
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DR AT 4 A REAL R R SO RHRE NS SE AR I fe dt Sk R, #2501 (LA BIRERS
FERCE 2 (g, shai X It e AL I 2 B8 i OB B, B 3 NI, SCS
REWS e B R ki, ROREHRLFT DSS 4.

B

O

©
= 1.0 { ®DSS =
- mNC § 06
g 0.8 1 a
= A b TE
~ 0.6 - 5504
2 B c 2%
=) - v 0.2
= 024 g
= [aa]
n‘°.1 0.0
0 month 1 month 3 months 0 month 1 month 3 months

& 3-2 /ARAEBRIBE Micro-CT EATHK 2 &5
B: #rAEEEMEREMN CEERPLGAEBD; C: BEERE &R,

AT B PRI A B SR VR B R L AT Tl (1 3-3). B
Ao T AW I FE A, T TR SRS S R, T e 1 A T S R T L
MR BUR . EMRI S TOhRC R, 108 S A b R AR B s OB R TR
e, BERE RO BB AT . PRI FRATT R 538 3 1 5% ' 2 bR 1 AR AR AL 1Y
B, ORASIIAE B AR P e R . SEIR AR EOR (B 3-4), iR R
FR IR SRR 2 ) e S TR PR BB S = T DSS 4 (p<0.05), 1fii DSS 4B LU i
PRI LB B T NC PN IEZH (p<0.05). 5 DSS Al NC 4AHEL, FEREILIR R S0 48
MEMESE G, /N BRTUE ISR XN A 5 SIS BRI SO & 30, TR T 5B 2 1
o XA Micro-CT Mg RAHWI &, BIRECK I IR S 2844 R BB % Fe b (e 328 i35 (X I
B,
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Light Field Calcein Alizarin Red Merged

NC
scs B

DSS

B 3-3 BFZROGAR LRSI

SR XA GO E R R PRI BT B TR R X8 A XA LU R AR c s . (b
R=200pm) -

E

£ 0.6 1 @SCs
Z mDSS :
3 0.5 4 mNC =
= A
s 04 - R
= b
g- 0.3 1 B
2 02 - &
<  8:
5o 0.1 1 I
&
= 0
Calcein Alizarin Red

B 3-4 BFRIGPRICERE R BT

I Van Geison %ett (18] 3-5), FRATTREM WL 5L H B4 X S0 2H 23 N 1R I S 41 4 4H.
21 (). MR Es R T E 20, SR ER, DI 4N FE SCEEA B
TER T 38 2 I R AT 454, B R & T DSS 41F1 NC 41 (p<0.05); i Von Kossa
Silver Jeta &5 KRR (B 3-6) |, (A4 NI FE SCEEM B TE R T BB 2 10
B RGN (), Hy{bREEEHE ST DSS 4181 NC 41 (p<0.05). ifi DSS
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ZH rP R A5 X SR A 0 S iR £ R A A AL AL S R B B R T NC 4L (p<0.05)

0.1 -

o 067 A

&

& 054 L

=

£ 04 -

g’ B
50.3-

s 02 - C
®

i

.'a'

3

[

SCS DSS NC

& 3-5 PNEEHIR Van Geison Jufagh B
2ot RIRLTYELEf; Wi dNREEER; i D42, (BrR=200um).

H

8 0.5 -

§ A
gOA-J_ )

& 03

S

S 02 -

° g
EO.I~

g

= 0

SCS  DSS NC

K 3-6 /NRME AR Von Kossa Silver Jefa g B
BS CEBR L SR EL) AR itz 2IRLE G /A=200um).

RIREFE— T B 2 D RAEIFIRALR, XM H LR SRSt R o

1A IR I e JR S 2H 2R N S AR (R oK SR B i o B2 e T3 M), RATT iy 4
007 A £ 4 AL IR R S 2R AR RS 5 BRI AL R R I 73 e 4 K, LR IR AT 4E
WA TCE TR P HES o SX A SRR /N BB SRAFSR B S o, BRUAS TR
TFIIRBOR o AR JE S HR R (R HE B B RO T B, I HAB S I SRt X 3 1) 1 2
ARSI E OO 5B IR R 32844 KL Demineralized cancellous sponge
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strip allograft (DSS) #Htk, BARHFEMPIUE, GEE L, BEEEREIRES. &
A 5 05 26 2 4 9 REAC IR R S 280 K B B BRE i B DDA DG o FRATTHUMAE J5 B2 5
R Fe, A HAR I B BOLR R T A T A

4 INGE

LN SR SR SR, AT S 10 A 2T A R SR S IR R
BRAME T BOR . FBA & IR S A L, R SR SR I SE A 1 B B S Re 7T,
RENS DU AT OFT i, OB 0B B, i R B T R SO R
FEFPEHENE 3 AR, B IE SO R 5 f SO s vE B Z 500, RehsfE
HAZ S IX 35 PN W52 21 B 07 R ) 73 B 3 21

_55_



$9RERFHEFHEAX

FRv 54 R ARER LR
0 o 3 97 25 89 2 BT 5

TR S B AR R A, ZH S A 2 S e B S BUR B CBE R R 2
—o FURHILE T B ORI, R0 A LR 7R A AR A8 e R X I R A1
TYML. MR T AES S B SR B ok, TR R R R R R I A AR A
FEIEL, RS KT E SR, (EEM RV E 2 AR LSz, $5
R TCIEF BT R TR R, BET SRS UL, A FBUEE R, IR S
MEHR L ZFLBM R T, RERTEAE N el g MR 7e i, BRI o o A R 1L
R

TAAEA LI R ™ B e i 52 4844 &L Demineralized cancellous sponge
strip allograft (DSS) {4y FH X R, DURT HASZAG 22 37 1 /)N BB Sk (1) sh A 2 R
FER, 7 AR 2T 2 A R RS S ZR AT R B L AE A R RCR AT PRA

1 MRS

> I YN E SRR (i & [R5 — &R 7, SE3R—)

> BB R R S 48 44k Demineralized cancellous sponge strip allograft (&% —
oy, SER—)

I 3 H ¢ C57/BL6 /B C[RIEE —H7y, SE3 ).

LW F ARG (FE—H, L3 —)

10%H 1 2% ph A R Sy K

PR ERK CGETFER 125000/mL)

157 STRONG 90 1234 F £t FHL (STRONG, South Korea), 70045 Fl#L%:
71717 Micro-CT J& /4 4% & 45 Inveon micro-CT system  (Siemens AG, Munich,

YV V V V V V

Germany)
Microfil I & EVEFR7 & (Microfil MV-122, Flow Tech, Carver, MA, USA)
5% EDTA Jlii 45

A\
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Hh

TR AR B AR 2L (HE) 4 738 771 £/Hematoxylin and Eosin Staining Kit( Beyotime, China)
B AR, —HR, KO

KR Leica RM2235 A #5Y] i #l (Leica, wetzlar, Germany)

vV V V V

2 7%

21 PEABHRERNENUBRELRREIFEENES

JNiERSEE =, Jiik 2.1,

2.2 7R Microfil &3 S218

HEME 3 H ¢ C57/BL6 /INERTEZE SR SRR, A P A7 AR 4R 2 AL IR S
B EMES . TEAR)S 3 AN H BT, HEAT Microfil ML #EE 5256 .

NERAE 1% L L2 AT IR RIE CRR A TR E RS 10mL A ED. R/ R
BRI s, EE R TAESG B, Mgk mE E EER, M. Mgk e
I —V110, U1 W) 2 A ZAk . 73 v P 2 7 m) B DD B2 Ik 22 I
Ab, MR, FREEMIES. BSOSV, R B BRI, S B
WL WP e BV E 2N b, m) BRI, PE, BERE. B0,
B IEE I H, BEEOIEALE .

i 20mL #UAS VRS a8 (PGS S, ORMEBEAL G, FEm EREA
Tk T, SRR, SRS ImUmin. JFGEESTE, SLRIBIIF
AOETIUL . KRLAES 10mL ARG, GEWEIEE R/ BRAGIA H IY  fk 5
AEHEE, PARTE. . Ry 8850 24T H MG, 2RS0T 5E BT
20mL AT ZAEF K, VLZE A HEIEIR LY. B SR R [ e fE s fikrh, i
SR, FRAGTEST 10% PR GE ik /R Sy MREEAT A 8, e 20mL, T ELY
2mU/min. A2 ERE, PSRN R DU b, FRZET A, il S H I )¢
FIHMEZ WA . SE AL E Je, FROCE ST R A ER K, ST 20mL, PAE e E
ot [ 7 W

Microfil TAEM SHBMHKIZ 1. 1IRE, BEFEMA 10%5] K57, RMRAE, T
U HEATHETE o TARTRIEC S5 UG , BT 20 40%h P 58 RS - B /N RIE S 4 15-20mL
FRIVBEE W - BT FRATTASE Y microfil Y77 MV-122 72 38 tubnid, DRI i
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RESMAERNET L. B ITIE. R IR SV, 0 R G
L8 .

WELESERUR, H4NBURARE T AREESS Y, O\ 4°CUKRTAUE 24 /NI, DL 7
WA FERE A R BL. BAERUG, BUNRKbRA, HATBUK. BEIA 50%1
M 24 /NEE, BEERUSEINH IR, 7 BI7E 70%. 80%. 90%-. 100% M H il iz
it 24 /NI . SERBOKIEE I, BN EDTA BUSHER FFAA IS, s aiRsh 1 4 A it
(6], 4 2 R OB, RS VS S A LB B, Ol

S B, M) Micro-CT FH HR RHAELARYN P JEAF 14 , 0 B0 0 MO
SRR B X 15 B 3.5mm, JERE 15mm X BT ST, AHEAREA L
BRI, P ERE, SN, L5 T .

23 NS BIREEIN HE BASY AN

BN R AR, AT AR, IR G S A . YD)

(R B IR0, 550 . IR SERIIY) T IF B e AT WL

\\\\\

2.4 Gt ot
[l — o, L.

3 &BRGITE

FEFATHOHIR SLIRAT T rh, 7 A AL AL PR SR S AR, U o . R P A
BIRHTREN, L THRIEFAE)E, O52E 27 4k N AR R SCRARM S RE PR RF 3L
JEA TESURAETTAS HBLERRE . Wi RO O0, Ty ELRE WS 2R I H L0 i m] R 4 10,
T S R IR A BT — 8 I VR RE RS LS AR SR R SRR B,
A SRR IANE, AR SR BN 5 T AT SE YR (A, AT X R e]
FEZa AR S AR I SR 2T 4 A B 0 TS SE TR K

BHARXMEFE RS BE, RESEANR A G, MM e R, AL R
AR AN A A I JE TS, Dy SR X A R (42 RN A 2L A AR 1 S o 1 1 A A
fitto FAT AL microfil ML HE I SR AT AL S S EMA R LA 77325 AT AR M
IR
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Micro-CT 198 i /)N B I8 O 2485 1) 4 e & SR mT et DL S AU e I
SCS: http://v.youku.com/v show/id XMjUzMjkzNTUyNA==.html;

DSS: http://v.youku.com/v show/id XMjUzMjkyNDcxNg==.html;

NC: http://v.youku.com/v show/id XMjUzMikyMTYwNA==.html.

iR (B 4-0), EEARRIESCEEM BHME R A 1B X 38 A R 1 R & 1 I
MY, ZHYIET DSS HA NC 4.

B 4-1 Microfil ML EFESZR K Micro-CT H#ER

K L MR 2 ST H S0 788 1 microfill &R B I, BORL B 2L (0 F8 73 D9 J5- R 7718 B
REGKIE, SRy RN E 2. (hrR=500um).

Xt Micro-CT 3l 25 R it — P RER T on (K 4-2), R R SO R

e, LA X I8P T R ) I 2 R ) A AR R Y e T R R R SR DSS A

(p<0.05); A, Feahdin (X 38 P4 D ML E - 22 JEE 2, RIS (R JE e 1 th B2 0 BB = T DSS

4 (p<0.05); 1M DSS 4 dif 45 X 3 A B IS AR AR L LA 1~ 3 )5 R AN P ) 2 B (2

=1 NC HVEXTIEAL (p<0.05). fEILE 7 [FPEPFAL 71, SCS 41H1 DSS A2 Al AT
RS ER, MENSRFEVELERT NC 4 (p<0.05).
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B C D E

1.2 - 0.8 0.16 - 20 A A

1.0 -
0.6 0.12 A
0.8 -
0.6 A 0.4 - 0.08 -
0.8 -

0.4 A C
0.2 -

0.2 4 0.04 - 04 -

C

Vascular Thickness (mm)
)
Degree of Anisotropy

Connectivity (1/mm?3)

Vascular Volume (mm?)

0.0 - 0 - 0.00 - 0.0 -
SCS DSS NC SCS DSS NC SCS DSS NC SCS DSS NC

Bl 4-2  Microfil MERESE A Micro-CT % R BB

4D DX I P ) LA A R R~ 1 5 P2 3 B 1 S X sl A 3 2 L A7 PR T FBE 7
71 I PR A0 S B 1 2 L 2 ) (R S R B, ek sy, D)2 T L7 1
HRAES, HR ARSI lR. & KR % (Degree of
Anisotropy) Bt ZH 2N & L 2 [R] 3 A A7 [r) 2 IR B 22 5%, 24 1A e I AR /D
I, G v P R D) 2

& 4-3 NRAEFRBBEE 3 MARNKARY R H&E Rt R

] W, SCS A KREMHT A, B EET DSS 4181 NC 41, HALRNMIME 5= i
B2 T DSS 4HF0 NC AH. (b R=1mm)
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PR BRAR AL A U] HE St s SRANAESE 105 A4 21 4k W REAL R SR SR A
RUEE G, AEERCE 208 AL I RIIN, st XSk A A B 22 (I8 R A e R
SCORMA R RE S AE 5L PR IE B (2 HE RSB ARSI AE, S FRATTIA IR 5 VRS (R 21 4k N i AL
IS5 H E# UIAHOR  AER ARG, JLRRMRIN P 2 B R IR AE I RE S 2 55 2115 2 1Y
GBENLE N, BEIMTRAE T e SRS, LR SR AL GUE B bR A 5o .
FATIAE T — B L6 o AT IR AW I

4 INGE

FEARSEGH, FATUESLAE DN B AE SR W H R B E A fed, B4R
JESZZEMF R RENS B 4 Hh e BE w5 DX R A I LS AL . 5 AT i SRS 284 et DSS A
bt BRI R SO AR RE U AR SRR TR R 2 B B I, AR e 11 )&
JEAMMAE E R NVE S Y 5 T DSS. AESEI RAFME LRI FIN, SCS tAgHs W & i
e b A i AT ke
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RBE HASBNBLKE L EHHEEE LR
584 R R

FAE LA EVIARNBNEVAY, RSk 1 O 2R 27 4 AR R SO 2R AR RS AE
DESAE ST, B AR PR VT A (5 i 0 SR S, HAT AR I G e S 1A
RIFHIAEDMBNE . E2ESCE RN Z 5, FAZ A S bk EL 20 B A5 A A 4 i 7 A
AXIRIER, brSERVERAE SN AT . FIZESOE SONAR B, 18 1R JRE S B
AL EIFBA G MR IERDL, — RN SN AE W BN ET 2
HIM o — Rk, AL b 2 4 1 5 SR A0 B L P ) B0 A A P O A AE R A D 2 1
VERRE SN o — MBOR AL, X FAE N LMD RL S 8 R 2ORE S M Bk 8, IF H.
PR TN X MRk RO S N AR Tl Az A . BN 4 E 40
FERRL FTH (¥ JE 3,1y AR A LRI 26 G e 0 2 IRD PRI AR ELAR L, LR R BN T
RAE L BERE, AL BEE 1B R AL B ENRCR

FRATTIE I /)N B P R AGTARE AR X 5 2 2T 4 PN T A i iR S ZRATRL R B AT T
fiti, FEACIR I SCARR I T R I e it i UL E (RIRE T, RE S AE S YT ST PR 1)
WA, JF HAA RIFMfedt s mREcR . BAMIAEAR T 252 b, #—20x
FoAE EAHSC G dnifl Rz EVRAI) Z MM AN, BT — D IR R .

1 RS

> I RN SRR (& [R5 — &R0, S2536—)

> A R R S 2R 43 Ak Demineralized cancellous sponge strip allograft ([&]%5—
By, SER—)

HEYE 3 H i C57/BL6 /N (RIS — 7, SEH ).

TEEFARE (R, L)

10% VG2 P 2R By bk

5% EDTA Mit45#

Image-Pro Plus software %z 5> #74xf+ (Media Cybernetics, Inc., Rockville, MD,

vV V V V V
&

_62_



$9RERFHEFHEAX

YV V V V V VY

USA)

W 1MyE  (MilliporeSigma, Billerica, MA, USA)

Anti-nestin (sc-21248, Santa Cruz), anti-VEGFa (ab51745, Abcam, Cambridge,
United Kingdom), anti-PDGF-BB (ab23914, Abcam), anti-CD68 (sc-20060, Santa
Cruz), anti-CD163 (sc-33560, Santa Cruz), anti-CCR7 (ab32527, Abcam).

BRI E AL VB FRiC — 9T, peroxidase-conjugated secondary antibody (Jackson
Immuno Research Laboratories, Inc.)

3,3-diaminobenzidine ¥ (DAB, DAB Substrate Kitl, Vector Laboratories, Inc.,
Burlingame, CA, USA)

HARFER CGEmR, FED

Anti-CD14 (sc-5749, Santa Cruz), anti-SDF-1 (sc-28876, Santa Cruz), anti-TGF-b1
(sc-146, Santa Cruz), anti-TRAP (sc-28204, Santa Cruz), anti-CD31 (sc-28188, Santa
Cruz), anti-endomucin (sc-19900, Santa Cruz).

Alexa Fluor 488 £ita 7 Yehric — i, Alexa Fluor 594 £ €15% Y Aric 9T (Jackson
Immuno Research Laboratories, Inc.)

DAPI 4',6- " JjkIE-2-2RFEm[ % (4',6-diamidino-2-phenylindole, MilliporeSigma)
TRAP staining kit, TRAP 22543455 (MilliporeSigma)

B IR RS, R, JoK AR

KR Leica RM2235 A1) [y #l (Leica, wetzlar, Germany)

BRUPR B 40— 30 1 13 B SO AR (FV-1000, Olympus, Japan)

PR L 24 0E B B OLYMPUS-BX61 (Olympus, Tokyo, Japan)

VP

2.1 PEABRRBIRENE U EURFEXRENES

SN =, k2.1,

2.2 MR AT A BYHIE

FE/N B SL AU SRR, IS 7 AR P MR IR IS ZE M EHME R S 1 A H

I HUEE o ARSE/INBR, 3 B UE, A 10%H PRS2 s /R B AR IE E 24 /N B S 1
5% EDTA B EATAS, BASET 9 1A F, & 2 REH— RIS K. M5 5E K
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Ja, A, RV AL AT D) R

23 IMNEABEABET MR EBANERE

B BRI AT A BT S5PCHEA N RS i Bl Sk Frla, RUIRRA

THZR 15 opBl, BEJE BT WA 1 15 0, B SRR B L LB HEAT
FKo FJEIEAT RO ID IR,

1.
2.

SEREKIRE, A PBS fEREIR Bk 2 Ik, BEIK 5 418t

AR, mY) RN 3%t A, B\ 37°CIiaNTIE 8 /vt Fi)s PBS Ik
B3I, BERS b

WIE A, BN 37T°CIRA N BUE 10 4080, Fff5 PBS BE¥k 3 Ik, &K 5 4
iR

WINPUREEW, BN 37T°CIRAE NN E 10 4380, BEJ5 PBS ¥e¥k 3 Ik, RRHK 5 4)
B

I IMER A, BT 37°Cilfi W E 30-120 734

LI, 2 BN AFRBELF ()Pt Anti-nestin (sc-21248, Santa Cruz), anti-VEGFa
(ab51745, Abcam, Cambridge, United Kingdom), anti-PDGF-BB (ab23914, Abcam),
anti-CD68 (sc-20060, Santa Cruz), anti-CD163 (sc-33560, Santa Cruz), anti-CCR7
(ab32527, Abcam). B T 4°CUKFE N IL K

K R Y A BN 37°CIRAE PBUE 30 r4h B IR, Bl G A PBS ¥Eik 3 1K,
K5 i

TN B S E A — 0, B 37°CIRA NI E 30 7%

ek —pt, WnAE, BN 3T°CIRANINE 10 7080, )5 61 PBS Wik 3 X,
FEIR 5 45

IIANILECHF DAB AR, W) 15 738, TH FPUEROREYE, 2ROEH
Je s WK £ O .

10. TR R BB R MAZ L) 10 70, ARSI 7040 14D, Bl R R A AR

2 LA 0 L% 8-10 #5

11, KERAMEEG, AT H B AGEH DR, P e Ao
12. T4 FMEAIE, 4] Image Pro Plus #4545 kAT 24 52 BT .
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2.4 INBABEAMETI R RERETIRRE
SR I L A RS D) BT 55CIEAR s it . SERUE S, T AED)

BEAT i oK P IR . AR 2.3, BEE AT QD IR

1. SEREASEG, HH PBS fEREIK Uk 2 I, [R5 8.

2. FTKS, MYl 3%t EAE, B\ 37°CIRFENIE 8 /réh, Bt PBS Ik
B3I, BEIRS Srb.

3. WG AW, B 37T°CRAMNBUE 10 43480, b5 PBS ¥k 3k, &R 5 4
B,

4. WMPUEEEW, BN 37°CRANIE 10 4080, BEJS PBS ¥eik 3 Ik, BRK 5 4
B,

5. MIAIMIEE M, BT 37°CIHEAE N E 30-120 778t

6. MEIMIGE, FMIMAMRERAFM—40: Anti-CD14 + anti-SDF-1; Anti-CD14 +
anti-TGF-b1, Anti-CD14 + anti-TRAP, anti-CD31 + anti-endomucin. & T 4°CUK%8
PR

7. ¥ RERIVI R BN 37°CIRAENTICE 30 /-8 iR, BEf5fEH PBS Bk 3 K%,
K5 o

8. MMAZOEAML =P, BN 37°CIRAH N AE 30 /.

9. YeiFPi, M DAPI K YH% 5 438k

10. ¥ 2 DAPL, HHU G K3 7 fE fre

11. 5% 6 B TSR IE, K Image Pro Plus B4 t Bm HEAT 2 & B0

2.5 INBABEAEVIFE TRAP &

BRI E LAY BT S5PCIE AR B i . e IR, XA D)
BEAT Wb 2K R . JTIRRIARSEG 2.3, B R EAT YD B8, et a3 & i )
BT Rtael)E, BARRERME, FRBAEY, R

2.6 Giitarth

A, K

I

3 GRMTie
BT N, RS EER T RE A+, CD31 A1 Endomucin (Emen) XUBH
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XM M RS 5 B T e AR IS B A A RE A 1], G — 0 2K i e
PR RSB R A, DL JRE . MU R R SO i i . R, 3R
AIERT A2 41 e N AL IR R SR A RE 2 51 3 i R AT A FE ), X iX —
KM FIFRIBAT TIETE . SR EWH (K 5D, b EIREE G 1 AN,
B R0 X A A ) CD31*Emen® L 2 IA BB 3E 22 , HAF 23008 K- 2 W] 2.5 T DSS
HANHPEXTIRZL (p<0.05). DSS 41 CD31*Emen® Ifil 5 () 3¢ 1A th B i - BH 5 HR 4
(p<0.05). & F WA 21 2k A fik A Jid J5 S R ADREE (R i SsheAi Jm) 350 I A PR [
REfZ et CD31"Emen™ IfiL & iX — W ML B3GR 5T 1 %% SOk BT ad (0 ik 7 33k
&, FATINy CD3L Emen* IfLE 2k 138 22 554 A0 I 5 S 28 A BHIE k- Bk 53 12 52 25 1)
DG, FRATHAUTE 5 22 (R 78 s AT IR R IE

A SCS DSS NC
.20
- ‘ =
n . 13 o™ Q
Emcn 8 £ 64 A
' = 1
= £ 12
a
she
T2 8- B
2 8
L
= 4 -
5 ' -
z 0
SCS DSS NC

B 51 /MRAERIBE 1 AR REFCRALEREVOERM T

Kl 2L e 50 CD31 FRic AT, S TO6FR LN Endomucin FIAMIMEHN, #HEA
DAPI Gt gifu iz i 2. (F5X=100 pm).

FERATMHE— DA, FRATRIL T hE AR S S 2248 55 1 /S BRI A5 1 [X
B, 3L PDGF-BB [M&REW B & (K 5-2). PDGF-BB # A A& e 1% (2 ik
CD3L*Emen*iX — 0 ifiL e 486 58 1) S B 1 4 M PR 12471, 1 SCS 44+ (¥ PDGF-BB 3£
AR =T DSS 4HAT NC 2H (p<0.05).

PDGF-BB ] ERIEARE 5 AT A4 (preosteoclast), 1 4/ME 1 5 K il 1) B %
70 P D0 2 0 — 255 1 i A A P A 0 S SRR . A A PR S I v A P 5
EFBRARX IS, — TS5 216 30 5% JORE N B RS2 T, o — 7 T )
HAMA M, S 528 EREMIRE . FAZAN M A 40 A AR N
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SRR, H AT RIRTF SRR IR W R R B TR IX e, TRAP BHME 1
AL A% 200 A PR A L [ B A B A R B L B, A I TR X — B B B
A, WA TRAP BH M B A% 40 o 4k 22 A A= 4 Mo [R] () Rl 5 T2 AR
ZIZHMRS, A RS R ARG, TR X —ARIE e CH AT e e el a
4 2 LA, TRAP B 5 % 4 2 B A% 200 1] 2 4 i e ) 22
BB, X TRAP BHPYEM SAZ A0 M BE 0% 70 W — R A A M DR 1, (i3t = s 4 41
B e .

SIS SR EOR (B 5-3), (EMELFYE WAL IR JE SCHEMRIGE T, /N B
BRAR XA A () CD14 TRAP BUSH I () AL 4H 4 H W B 2 o X AN AT 2 BT 1 73
WA, RATHEMSIR B34 Y PDGF-BB IRk /KF, KET CD14'TRAP
U BE P 4 B 3G N, AR SEER Y 45 SRR EGHIE T IX— Rd. AT DSS 4. NC AL,
SCS 41+ f¥) CD14*TRAP XU PHYE A M £y H 22 B3N (p<0.05).

PDGF-BB

o A%

80%

60%

40% -

positive cells

B

4 s
o

SCS DSS NC

Percentage of PDGF-BB
E
S

&l 5-2 MNRAESHBE 1A K ARAS G A% RS g T i
(F5R=200 pm)

FRATTAL XS A3 X 35 P AR A0 PR 23 WA R P AT A o SEE R, PR LT4E N fi
WIRIESCHMEME S G, BIZAIRAMRESS ) TRAP BHIE R SAMZA I8, R st
PR3P ) BAZ 0 530 SDF-1 F1 TGF-B (/KP8R4 5. SDF-1 (HEJs 4B fi7AE A
T 1) FK CXCL12, SDF-1 A2k CXCR4 2 Al FIAH . AF I REMSIE 3t T-40 i & HLni
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PRANA NIRRT, REBSAEAN I R A= ket iz zh ), Bt T MR 7K W, SDF-1
BEA 724K P AMIEE I Ak (g BEFEI0A20) . TGR-B 7R % M1k h e Seeg RS R T2
— 02 AR AAROE TR, TGF-B AefEd Xt SMAD {558 B (1 2k (e 1t B i a]
SR T4M (BMSC) IR fE 22, ARseibai IR, SCS A, FiZanifr
FiE ) SDF-1 I TGF-B HI/KFE L T DSS 4181 NC 41 (p<0.05). iX it BEEAL IR
SCHRBERS SR AR AT AR, (I AR AT R TRAP PHA (G Az 4R o1k, 3EimT L
53l TGF-B #1 SDF-1 H7K-F-t B B3N, FAT T AR DA M R 13- WA (U384 BB A TE 2
BE MR RIS, (ke 32 25 B @ AR P AN 55 4E, AT — DRk i i A A
A EHLANIEE .

C SCS  DSS NC
£ 35 1 s
=
+V' ~ 25 1
SES
CD14 S = 154
S =
g 8 10
E 51 : B
gl Z o _

SCS DSS NC
B 5-3 MRAERBER 1 AR KERERARABLERSRAEEMT

Bt 2L 94350 CD14 FRic iz 4, SE55hrid y TRAP (FUlATRFRYEREER NG ), W
N DAPI B ARz 2041 . (b /A=100 um).

TATAERE J5 M sese /N E SIIE R S 1A I, SRAAIX A ¥ VEGF
FILKPAL Nestin FIRIAKFRAT TR . VEGF B N 2 A KR, 2K
AR A K R T I EE 2 5 R T VEGF 2k 1 7KOF B3 e 1 DX s i A% A ol 14
RET, st 1 X 48 P 2 5 i A S S 6 A R I DA A B A 4 L 2 ) A 5
J30230, T Nestin 15 g[8 78 53 240 () R T bR 024, HRaKT B Sk 1 8] 72
AN, BRI A BB R RE RS . SIS R R (K 5-5)
55 DSS 4HF1 NC AL, ®ERIFEZZEABREE 1A HK, HEE XA [ Nestin
FIEACPE R (p<0.05) (& 5-5) , UHEALIE L8 EE G, BiXimn
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5 2 01908 R T AL A7 7 BT A T A B8 P X DR 2 e 5
1%, BAMRBAX A VEGF FISHIKT (1 5-5) (I &% T DSS 4Ll NC
41 (p<0.05) , 1T oI J5 S 0 PR (0 T (5953 Jk P I 25 2 AT S 40 L 1

D

SCS DSS NC
+ 15 -
— = A
TE 10
A g
g 8 S5 B B
E
z 0
SCS DSS NC
E SCS DSS NC
& o8-
e <3
l (l l‘“ ;
f g ] "
T 1
8 g
>~ 4
CD14 <2 5 5
%3
g o
2 2
Merged §
Z 0
SCS DSS NC

B 5-4 /MRMBERRTEE 1 AR RREFRCREERETOLE RS T

D: KL geifisr i CD14 bric i HAZLN MY, 2R 6hric SDF-1, #5t N DAPI Gt 4i i
M., E: WL YLERs A CD14 brid S AZ 4, 2rts%ebric v TGF-B, 5 N DAPI 4
MR AR . (BRR =100 um).

ZR BRTIR, ARSI I 45 RS B 07 A A5 4 AR S AR R B 68 i nf B A% 2
MR, (2t TRAP FEIE M A A4, /il 5 £ 1) PDGF-BB, MIfifi
i3t CD31"Emen* WS ML (36K, i 17 (2 a3k Jo 3 i B L e s S — 0 T, 43k
JE AL AR RE NS W E £ () SDF-1, TGF-B ZEAHCHNR 1, #Eimdt— it
ML, LRTE F R AR SEE, I — R s SRS B IR . K
ATLE I 5 BRSNS, SRIGUE BATAEAR 4 5238 R I I AR
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10% 4

3

L]
e A
- A
2. | 5 40% 4
7z = B = oo
] S 2 B
k3 Z T 30% 4 ‘
Lz %1 -4
z 2
8= 8.2 509
g% g3 0%
£ c £2
) 14 10% -+ C
. £
o N m il -
SCS  DSS NC SCS DSS NC

& 55 /NRAESIBEE 1 A KRR AR gy B 5 R T i
Ck#Ji=200 pum)

TEHLURAE IR BV, BAZAIS 5 3 T 18 F XA R G R B2
1M fo Sz A E s g f R &, TR ERAR AL, s 3 B S I BERE DA
EYIRMRH e B B E . BV SR, DU HIE AL A S
K, BBOR R BNE 32 G RN ) DN E SRR T R, I M A S UE E Ty
R RE o DRI ERAT TN B SRAIE S 5 1 AN F I, SR X 3 g B 2 23 ) B Mk 4 i i
AT TR . FRATX BN R T bR £ CD68, M1 Htk B k4 i R b £ 4 CCRY,
PLK M2 B Ak B 40 B SR TH A 54 CD163 HEAT T e U4l
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CD68 CCR7 CD163

IR T MERMTAT D
RN e 4 S
g o
o~ .“&
A

2,

SCS g ;»‘;m

N7

Bone - Bone *
WD Rl By
DSS Eustiats Bl

- -

__ ‘Borl,e" A

PAERT R s B Y AW
YR

12% -

3
B3
1

Percentage of
CD68* cells
S
NS

CD163" cells

(1) .

SCSDSS NC SCS DSS NC SCS DSS NC

=)
X

K 5-6 EWRApSAi KBRS R HI UL R A5 R SA RS
(kR =200um)

LIS R EoR (B 5-6), fEMEHAEE S 1> Hrf, SCS. DSS M NC =4+
EWGE4n 8 B %A Gt 257 (p>0.05), AN =41t M1 Btk 1 e 41 A B 1)
AT M2 ARARH BRI EE B33 R Siit 5 2 5 (p>0.05). AT BRI S S
B GUJRE SRS HERERT, Bl 0 X Tk L2 S5 S ) ) A it B L T 2 R (U B R
FEAE N o ASSIIG AT U ) 22 S AT e BT a1 N H B, WA T HRB RN
TR B, BRI AR AR — IS I BURIEThRE . TATIUTE S LR SR g T, XHE
520 JE I 2H 23 AT R A R 5% R AR TN o
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5

> 6 gz
Sg B 521

> = 10%

= B
HE27C =& 5% D

CA S 0%

NC SCS DSS < NC SCS DSS

B 57 MrERBBEE 1 MK TRAP L2 4 R K EEMT
(b5 R=50pm)

FATXT T B R I 1A A, A R AT TR . TRAP 4efa
M2 SRR, R R SCAEMRME S5, BB DX P 0 L A 2
=T DSS A NC 41 (p<0.05). £5REH], (744 NI IS 2R RME S )5 1
HZN B R AR R S

4 INGE

T AE S SRS, FRATUESE T 05 AF 27 4 P A 2 T S B84 ) R e i o B A% 4
MO s, (s m TRAP FHYER BAZ 40 74k, Il B8 2 1) PDGF-BB, M2
3t CD31 Emen* W28 3 A, bk R e s e & 59—, 04k
J5 K BAAZ AN B BE NS 7 I BB 22 1Y) SDF-1, TGF-B 2EHHC4fR T, #E it — et e
WM, PARE ER AR SRR, AT E— 2D (0 (R R X 3 SR
IR SRS 1R
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B TEAERNERR R R B
RRIMERISEIRHASR

RATIE S 3 B SE I b, UESE T 4526 27 4 Py ik Ak i B S B3P R) RE RS 76 /)N BRI
H AR B E G AR AN R, R R I A AN T SRR T A0
SEEMPER, ITEE— RIS E AR . FRATHIE I A 53 i) A b SEER A 7T,
S ERAT 2 Wi AR B A P SEZBG E S 3EAT IR AIE , AT B B AR A R T S b R B A 4 i
ZEIAH EAE B EARAE FAALE] . BATRLE I AR B . SRR E R PCR R,
Western Blot £ K. 40 TRAP Juft, DL 20 H G 58 H R S5 7 R A BT Til G
M AZ IG5 . A, T, DUKRA TR (ROS) KF45— R A1 40 MG
PEFEARIEAT IR FE, [0 B o B4 A% 0 P ) 3 ) B A ek A JG JER S B AR I R A A
AEREATREIN . Ak, FRA TGS A 0 M Ak AR T AR S 40 M VA 5, DA R 40 i I
WIREZ A SC R BEATHEFE,  FEX8 B R LK B0 G A F e A0 A E AT S E S5, AT
3E— 2 B 07 A 2 2 AR AR S SR AR B AZ R IR, LA 35 22 T ¥/
X R R PR S

In vitro Assay

—_—
seci -
SCS monocyte cytokines -
Cell Proliferation | - |
Cell Apoptosis RT-PCR Verification Test
ROS level Western Blot
TRAP staining Cell immunofluorescence

TR 3. 15421 42 P REAL ISR SCAP R or BEA: 4 B TR % ) SE TR F 5T
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RN FAHANBULRRXRT L EmEEE, A
TR mia R E M R H0h

FERT—HB 5> S Be i, BAVIAE 107 A= 21 2k 9 R0 R J5 S R ek P i 18 B St A5
B IIRE ST . FRATEMR A S50 S T b RHRE 0% 8 I Bz i ) T A, (R
A TRAP FHTEI AR,  FEdt— AR dEsh 8 X 3R JE i 5 £ 1) CD31*Emen*
TR, (2 R B BRI A B 4 I e 8 7E ek A i 5 S B8 B 4
N — RV R MM T, — IRt AR R ML R, o — U7 T e (e i
BEMTAMRSEE, NP BA RS . FRATILAE AR 43 S2 56 rp i i A 4 5 56 56
TEALRE S A A0 M VR DA BB R oA 240 A E A FE G I 0 4 L U B 1 52
Mo FEARSRARG Y, FRATHIE 07 A 41 2k PR LU i S XoF B A% 200 5 T 2 6 s 1) 2 i LA
Jxf BMSCS/EPCs LR e JyHIRECHHBEATIT T, LAHID IR IR REXS SUAZ 40 & 005 1
RARURA%, DLSFP T 40 LI RE 2

1 ARS8

Pi A A N REAGI S SC A B (& R 88— 50, SEe—)

HEYE 2 F1i¢ C57/BL6 /N (RS — 7, SE5 ).

LW FARE (FE—H5, S5

/N BRCE B AN Z 0 ISR BRI & (LSF™; MP Biomedicals, Santa Ana, CA, USA)
RMPI 1640 4015975 (Gibco BRL, Gaithersburg, MD, USA)

YV V V V VYV V

5B 2 0 PT 100 U/ml penicillin and 100 mg/mL streptomycin (Invitrogen,

Carlsbad, CA, USA)

> HOK KR ILIE heat-inactivated fetal bovine serum (FBS) (Gibco BRL, USA)

> PBS R Eh 22 0f (DPBS, Corning, Corning Incorporated Life Sciences, Lowell,
MA, USA)

> £ 0.1% EDTA 1 0.25%] 55 [ i ¥ ( Corning, Corning Incorporated Life Sciences,

Lowell, MA, USA)
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YV V V ¥V ¥V V VY VY VYV V V V

YV V V V V V V VYV VY

2

Corning® 25cm=241 i 1% 77, Corning® 24 £L/96 FL4HME1% 778 (Corning Costar)

Transwell /N% (24 fLAEH , L4%2 8 um, Corning Life Sciences, Lowell, MA, USA)

15mL JoB B50% (Nunc, Thermo Fisher Scientific, USA)

MTT 4H it 5887 & (MilliporeSigma, Billerica, MA, USA)

4%% 5 H

PUR G R 3 7t

To e AR AR € /- (24 FLARIEH ) (Thermo Fisher Scientific, USA)

Anti-CD14 (sc-5749, Santa Cruz)

Alexfluor 594 I 55¢Ykric —#HT (Jackson Immuno Research Laboratories, Inc.)

DAPI 4'6- —JjkFL-2- 28 05 (4',6-diamidino-2-phenylindole, MilliporeSigma)

Annexin V-FITC Apoptosis Detection ZHJifg i 124 77 & (ab14085, Abcam)

N B AN ITEYEE (ROS) Wl &% (a8 sl e ik 71 & (Genmed, Shanghai,

China)

o-MEM 4iijfii 55753 (Gibco BRL, Gaithersburg, MD, USA)

Endothelial Cell Growth Medium BulletKit™ P 7 4 i35 7723 E%E (Lonza, Basel,

Switzerland)

4L SR L ) (Beyotime, China)

HE EH AN TR

H R 7 5%CO. A5 7548 (Thermo Fisher Scientific, USA)

Eppendorf A & X5 iE &0 5424R  (Eppendorf, German)

BEPR Tk 205 B B 8 OLYMPUS-IX51 (Olympus, Tokyo, Japan)

BEAK 24 1E B B8 OLYMPUS-BX61 (Olympus, Tokyo, Japan)

DUye 2 2R %F FC 500 MCL/MPL 411X (FC500, BECKMAN, USA)

SRR B M — o 1) OB B EBE (FV-1000, Olympus, Japan)

M Epoch R fifLE > 66+t (BioTek Instruments Inc, Winooski, VT, USA)
FE

21 B, EMfRRRTAR. MENKEFMRmNEST

BAZANM: C57 MR AEE, TN E A B, EH PBS f fE ks

_75_



$9RERFHEFHEAX

R, PG REIRIT R RPN RCRA, PBS R FIUG, HH/N R
AN M 2 B 75 B (LSF™; MP Biomedicals, Santa Ana, CA, USA)$2 U EAAN K% 2 .
I 10%FBS () RMPI 1640 ;7R F b AT 5SS 77, WA, 240, 28 3-5 14
P T e S5

SR 7 T4 (BMSC): C57 /MNRANSESS, T##GNSENEKE, &
FI PBS i i s v i B, B S SR IRAT A B A EBOIRAS , PBS BRB IS
12 10% FBS ] a-MEM 4055 7% B AT AR B 7%, IR PR 4t i o PR A VA JE A7 4%
REFFR. W L1055 3-5 RYUMLH T 5 8585 .

ML A KRR AAE (EPC): C57 /MNRALSESS, THE@a N B KE, &EH
PBS rhijeE Bl vl BB, BHJE REWKET & BRI ECIRES, PBS YRk MIRE,
5 FH /I B S A A P A BB ) & SR B R 4, BEJS SR Endothelial Cell
Growth Medium BulletKit™ Az 4 g % 77 S B e EAT AR 9%, B 3 REE#— Ik
e o R MR BE R 5, AT LA P B AE TR R AE (29 7-10 KD . R4l
K% 80%fl & J AT R . 5 LRI T 5 25k 5.

2.2 BMSC/EPC #4pfl Transwell iT#8 5058

78 24 FUACP g FFLAE 8 8um | Transwell /=, EH T EIMAERN 3X3X
3mm?® {107 AL A AE N REAC IR R ST B8 AR, BB JE 4 I E N BMSC Al EPC. Jill¥ 4 /)
WHEEC /NS, FARSE LEYI, 4%2 BFERE E/NER T E410, PBS Wik
Ja, A BEROMTMmETEa, ME T RMAREY L EE R M
OLYMPUS-BX61 TWL%E, FFREAT4i it 4.

S FBS 1ENBHPEXT BRZL, s FH G LT R85 F7 B N B R4
2.3 BRI AR, R LEE

W 24 FLACE FHBEIC T B T AMT TR IR BEJERE R BN 24 LA,
DL 1X10°/100pL 55 S 240, RN F B in N 50ul 40, Bl 5B\ IEAE
7 E 30 4reh, HUH, REFLAN 500uL HrIRdk. FRAf A KB GG IR, JHIRfE 4k
FRIZ A G 22 S S o K TC B A AR 4 RIS B HE . PBS ik 5 M FH 4% 11 2 5% F e
I8 %€ 15 /3%, B 5T =5 N6 0.5%Triton X-100 3% A I 20 /0 8h. Peik)a, W
LIS AT, I1—PH0 4°C A . 3B RIMARE ZHR & )5, DAPI 5 441X,
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IO KB FAEFE, T2t RME FISERERIE .
2.4 BIZYARE MTT ZARaHEsE SCI

WCEEZNAE, LL 1000 ANMFLIG % FE AT 96 FLiR, FRedsefh 6 MEFL. WNEM G
BRI BRI — MM AT S e, SHE 7 K. MERBSLIA 20ul MTT
W, WE 4 /N E I = AR i Tie,  IF8 F B ARG 2 o E (490nmD,
2 R A i 2
25 BZMAMBRAEEE R EERE

BIRRAEAE 2 6 FLIRN, RS 80%Rl & 5, WHAL4HMl, PBS HEJS, R
FHA M N AL REBE TS (ROS) 140 23 (58 Sl e i 77 o0 4t i gk AT A i e 1
715 SR T 4% U B AR AR AT o A DL5e 2 KR FC 500 MCL/MPL it =04
ASCRT A AT 240 B3 AT 20 Bt A i 20 A
2.6 BAiZUMARAY 4R A TR SIS

PIZAIfE 2 6 FLIRN, R R 80%fl & 5, WHik4ifl, PBS HEJS, ff
H 4% Z RRHET =R FEE4HE 10 48, BEf5KAH Annexin V-FITC Apoptosis
Detection 4 i T P70 SOt AR B EAT A e &, 07k AaR 4 i W1 B R
HEAT . A FH L5 2 FE JR %R FC 500 MCL/MPL it 40 A 4SOt A BE 47 () 41 B i3t 4740 B 37
B0 il 7V

2.7 Geitorth

R, S

3 SRR

FRAI R FH 4 0 G 922 7 S ARG JEAR S 7 170 oK 1) AR Al gk AT %5, 45 R R,
ML 100% K41k CD14 FEMER A LA (& 6-1), TESE T FRATESF7 I 40 it i
AR, REWE T SR AR AT A N AR S S ZEM R E T B AT A A b S B
CD14 X#% LPS (Lipopolyssacharide, HEZHEs24A), f&—Fh RAFET HAZ B MG H
RIH AR DU, v FE B AL G0 2R AR S Hdh A7 55 .
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B 6-1 MAixgHigRSe RIS E
(br/R"=100um)

FATTB 5 X A 21 2 N A IR T S 2R R 3t B B R 78 01 T4 e (BMSCs) Al
M N R RTARZHRE (EPCs) FIZNAEIA SR8 J1E4T T A . Transwell 41 AR iERS S2U6 45
REIR (K 6-2), HEAREZAIFA G LI BMSCs il EPCs HIiEF .

A ~ NC CM(SCS) B ~NC
lh 1h
6h S 6h
- K
K _,_
C S 100 ; INC BPC mCM(SCS) 4 D O 50 o INC WPC WCM(SCS)
= A 1 & A
= 80 S 40
2 =
<
g o éﬂ 30
& 40 B 20 |
2 g "
o
B 204 5 b b 2 10 B B b -
§ 0 — = 1 | Z 0 — =i ,_]_\ [
“ 1h 6h 1h 6h

B 6-2 Transwell ZHHI T LK

A: HHEEFR TR (BMSC) MEMIT LR R B: IS N L RTE4M (EPC) B4 T
FesLings R C. HHE A T4 (BMSC) MU i4: D: MW KRR (EPC)
FILIERE T4 NC: BHMEXSIEZH; PC: BHMEXSIEZH; CM (SCS): Conditional Medium (SCS),
AR TR SR A . R R =100 pm)
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FRATAEAR P SZ36 ORI T 6 R FAIAR (BMSC EPC) [l B X 35 SE4E (FIIE 4% ,
(ERAEARAN LS, FRATT R IIEAL RS S ZERPR AN RS (R HEAH R R I 554,
PRI AL AT TOA DA T R A ko P 4 i ) 40 P T (i 7 S P U R 38 e RATI40L
BN AN AT IR

ATBE ST TE T 05 £ Ak AR S5 S B ARG B AZ A S B ) i o 45 SR 36
B (B 6-3), HREAGIIEMBIERE TG, S g M R 5K T G R A B B AR
1k, (p>0.05).

B . 25 7 Monocyte Proliferation
S22 |
=
0 15 -
2 0
m —
o oo 1.0 A
w Q
= E o5
£o
B T 00
1 2 3 4 5 6
Day

B 6-3 HZ4HH MTT 40/ 5 2t

TATRE FE BT T 07 A2 25 4k N TR IR TR S B BN S A 4B E T se i . S5 2R 5%
(& 6-4), SEACKIEM BRI IR, B2 IR A KA 2324
(p>0.05)-

FATTRE AT TT 1 0 2 2 4 N R A i SRR B AZ A e 4 A A 5 P50 (ROS)

KPR . SRR (B 6-5), SREAEIEA BRI IRG, SR 0 A 40 P9 i
PEEACT IR R AW R A2 (p>0.05).
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Apoptosis

g 2 w B 2 6% .
0.7% | 1.6% -11.2% |1.9%

10 10

G
S~
1

Pl

. , — o
wod L e At

0=

3
=N
|

Percentdge of
apoptotic cells

40% W 43%

o e e '1uﬂ T W

FIT(_ -AnnexinV FITC-AnnexinV

Ctrl SCS Ctrl SCS

I
S~
|

B 6-4 Annexin-V ZHET- L%
RN FITC-Annexin V, A P, BRI AT B IR 400 CAnVPL BT 72 F). 7
W T CAnV FEYE, PLERTE; 45 7). BRIHTE 400 C(AnV/PL [HYE; B4 FI3RAE4E (AnvV
B, PLEEYE; E7).

D ROS

o))
o
]

Intracellular ROS
Content (x100)
LI
o

-
l

Ctrl SCS
B 6-5  ERAZZN A A 40 e P i 1 K P AR U

4 INGG

D7 AR 2T 2 A AR 50 B A% A L A 2 PRS2 DA S ) BMSC/EPC 3E#% fE 71 I RE
LRSI R B, AR B A MO BB BE L T DA R P TR SRR RRCE AR
SO . MOEHBANRENS fieidt BMSC/EPC (YIRS fE
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RBb 5 ENBRE L RN LB mBS AR
b R W B

FEAHR 73 L b, FATTHR A7 A2 21 4 P9 HeE A IR SCZR AP RIS BRAZ 40 i 70 AL B 2
TP U DI RERISZ M EAT AR Ah I8 AT 7T o BRATTEE Z AT /IN BB SR B 2 10 14 3 S 36
RIL T AEREAR SCREER T, SR I RS th I AL D5 T 5, RIS, ey
WDt 2 2R . BATIA B A SERORAE AR SR — A IEAT I e, ARG
SRR BAZ AN B o3 A AN G0 S D BE RIS

MRS
Pi A A N REAGR S M R (& [ 88— 9y, SE3e—)
HEPE 2 A% C57/BL6 /N ([RIZE—#B4r, SEIR ).
LW FARE (FEE—H5, L)
/N BRCE BB B AMZ R IR BRI & (LSF™; MP Biomedicals, Santa Ana, CA, USA)
RMPI 1640 4iffit% 373 (Gibco BRL, Gaithersburg, MD, USA)

VvV V ¥V V Vv Vv ©~

T 1R 2 07T 100 U/ml penicillin and 100 mg/mL streptomycin (Invitrogen,

Carlsbad, CA, USA)

POR KR4 ML heat-inactivated fetal bovine serum (FBS) (Gibco BRL, USA)

PBS 1R sh 22 (DPBS, Corning, Corning Incorporated Life Sciences, Lowell,

MA, USA)

> £ 0.1% EDTA 1] 0.25% 55 [ /i ¥ ( Corning, Corning Incorporated Life Sciences,

Lowell, MA, USA)

Corning® 25cm=241 i 1% 77, Corning® 24 £L/96 FL4HMfE1% 778 (Corning Costar)

15mL B & 0% (Nunc, Thermo Fisher Scientific, USA)

Anti-VEGFa (ab51745, Abcam) , anti-PDGF-BB (ab23914, Abcam), anti-SDF-1
(sc-28876, Santa Cruz), anti-TGF-Bl (sc-146, Santa Cruz), anti-B-actin (Cell

Signaling Technology)
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YV V V VY

YV V ¥V V V V V VYV VY

vV V V V¥V V V VYV V V

4%% TE W

PUAR G K E Fr 7]

TEH IR AL BRI AIC Fr (24 FLARIEH ) (Thermo Fisher Scientific, USA)

Alexa Fluor 488 £t 7 Yehric i, Alexa Fluor 594 £ €15% YAric — 9T (Jackson
Immuno Research Laboratories, Inc.)

DAPI 4'6- —JjkFE-2- 75 505 (4',6-diamidino-2-phenylindole, MilliporeSigma)
TRAP staining kit, TRAP ZHZi44 4] & (MilliporeSigma)

Trizol reagent Clnvitrogen)

A, FNEE, J/KZEE, RNAase Free H:0

PrimeScript RT reagent kit [<#%5%i&jf|& (Takara Bio Inc., Shiga, Japan)

SYBR® Premix Ex Taq™ Il (Tli RNaseH Plus, Takara Bio Inc., Shiga, Japan)
Primer Express 5.0 Software 5|44 a4t

0.45 fL1%2 J% 0.22 fL4% PVDF ¢ (MilliporeSigma), €4

Western Blot #H5<i77: RIPA Z4f## (MilliporeSigma); PMSF (MilliporeSigma);
T 2 40175 (Roche Applied Science, Indianapolis, IN, USA); Bradford & 7€ &
& (beyotime, China); 5X & H ALk Loading Buffer (beyotime);
SDS-Page %R ECHIR77 & (beyotime); Tris-Glycine-SDS H ik £ i ,
Tris-Tricine-SDS % 22 Pl ; 1% ; ddH.0; BSA 4~ IfiLi# M1 2 F1 (MilliporeSigma);
Horseradish peroxidase-conjugated secondary antibody (Santa Cruz); % ECL {4
R (GE Healthcare, Piscataway, NJ, USA)

HEE UL TR S

H R 7 5%CO. A5 7548 (Thermo Fisher Scientific, USA)

Eppendorf Y Af# & 2053 &0 HL 5424R (Eppendorf, German)

BEAR B 6 2418 B R 8 OLYMPUS-IX51 (Olympus, Tokyo, Japan)

BEAK 4 1E B B OLYMPUS-BX61 (Olympus, Tokyo, Japan)
BRUMR B2 By — 38 1 3 B 8 6 B MR (FV-1000, Olympus, Japan)

{E1J%% Epoch R LR 20 Y6t E i (BioTek Instruments Inc, Winooski, VT, USA)
BIO-RAD CFX96 touch g-PCR system (Bio-Rad Laboratories, Inc., USA)

ABI 2720 Thermal Cycler PCR (Thermo Fisher Scientific)
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> PowerPac™ JERHHLVKACHEYE, Mini-PROTEAN® Tetra HELJKAE, ChemiDoc™
W% 2 4: (Bio-Rad Laboratories, Inc., USA)
> PRER, EIRHLEE, WEAHEENL

2 5%

2.1 BZMERIESE SRR R TRV R BRI

BRI R TR T IE RS =800, SRR

i 274 A R 5 S AR R i 500mg B K D7 s, 332 F 50mL il 4 ()
RMPI 1640 ZHHal5 729, 4°CHUE 48 /N JE, BUHM KL, BR3RfE N A R 48N
TEAIR S SO AR 25 E S TR . IR, T 5 S8 S0 o0 200 M 6 A7 0

2.2 MpRRET

Y0 Ff % R G SR IR T R IR R =R 4Y, IR N
2.3 HIZ4HHE TRAP 36

¥ 24 FUBCE FABGEIC Y B T2 AMT TR IR . BEJERIC R TN 24 LA,
LA 1X10°/100pL K FEEE S0, &R A 50ul 40f, BB EAE
7 30 4reh, MU, RELANN 500uL H5REE. FRAH A KB GG R, JFR 5 4k
M2 TRAP Bett s, Betsie iy 2 AN H 2% 35+ TRAP staining kit,
TRAP HEG RN B R AT . JetEiUG, WM, TRAREHOL % EE B
Bt OLYMPUS-BX61 % F M, HitHomir.
2.4 SEFER PCR (gRT-PCR)

K FAZ LM LA 3X 10°/4LERH T 6 fLtR b, 23 ml%e TAPEHR S Oh, 1h, 3h, 6h
A 12h FIAREE . A APEHRIBS B4 PBS Beik)E, I Trizol (ImL/FL), 7870 24#
5 n5h, B H ISR EAE L& RNA, H3E4T RNA E&. WEX 1000ng &5 & 1 RNA fi#
H PrimeScript RT reagent kit S s ififll @47 S s (20pL 46 %) . i BIO-RAD
CFX96 touch g-PCR system #4752 %2 & PCR &, #&:9 H 3£ K Ay SDF-1, VEGF,
TGF-B, PDGF-BB, f#f GAPDH {EANZS (S5 LK 7-1).
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xR 7-1 519551
Primer Sequences
m-SDFla-F 5-GAG AGC CAC ATC GCC AGAG-3
m-SDFla-R 5-TTT CGG GTC AAT GCACACTTG-3
m-TGFB1-F 5-ACC GCAACAACGCCATCTA-3
m-TGFB1-R 5-GCCCTGTATTCC GTCTCCTT-3
m-VEGFa-F 5-GAG TAC CCC GAC GAG ATA GA-3°
m-VEGFa-R 5-GGC TTT GGT GAG GTT TGAT-3

m-PDGFBB-F 5-GGG TGG GAC TTT GGT GTAGAG AAG-3
m-PDGFBB-R 5-GGAACG GAT TTT GGAGGT AGT GTC-3
m-GAPDH-F 5-TCAACG GCACAG TCAAGG-3
m-GAPDH-R 5-GAT GTTAGT GGG GTCTCG C-3°

Abbreviations - F: forward primer; R: reverse primer; SDFla: stromal cell-derived
factor-la; TGFB1: transforming growth factor-p1; VEGFa: vascular endothelial growth
factor-a; PDGF-BB: platelet-derived growth factor-BB; GAPDH: glyceraldehyde
3-phosphate dehydrogenase

2.5 Western Blot

R HAZ A LA 30/ LR T 6 fLARTT, 23504 TAPRHR IR Oh, 1h, 3h, 6h
A 12h (AL EE . KAPRLRIBEUS 20 PBS RS S, AN PMSF IR R B4 il 71
) RIPA 2RI AN, SR e, 1] Bradford 8 H 2 Bk &7 &2 H
EH, i Loading Buffer BCHUER [, ¥WKRE N 2ug/ul, FHoKHIn# 10 4389 {f 8 148
PEo B T-80°CUKAH 5 FL ik EAE

W RBCH SDS-PAGE HEiiz, EFE, Mdk, F2MEL, E 4. —$19 Anti-VEGFa(ab51745,
Abcam) , anti-PDGF-BB (ab23914, Abcam), anti-SDF-1 (sc-28876, Santa Cruz),
anti-TGF-B1 (sc-146, Santa Cruz), anti-B-actin (Cell Signaling Technology). fH—
PUM & SR US B BRAR BB X — pii B )5, (B ECL b2 206l & &kt
ChemiDoc™ & Z2Gu4HlE, JFdtATEE 0. {6/ p-actin fE AN Z.
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26 Geit5R
RIS, Sk

3 RS

FRAT B S i 20 M G 2 5 T HORT SR A I AE AR TR 2 W 17 5 P AR AT
THEFt. SEIREE R B (B 7-1D, fESEWRIE SRR IR 12 /N JS, H
Z4Mu) VEGF, PDGF-BB, SDF-1 LA TGF-B HIFRIAZK-3E m T M REZH
(p<0.05). Tt BH T Pk 4H I A6 1 Tk Al J2 S5 S 2R APRHII VR R i AR AR DG At i BR -7 43
WA N .

A _ SDR1_ TGFﬁ _ VEGF PDGF-BB

Ctrl Ctrl SCS

-t

2 08 Z 08 2z 2z 02
TE 06 TE o6 - b A
- o - o - 9 -
gno 0.4 ac 0.4 gnc gnc 0.1 B
—‘s.oo —‘s.oo =2 - 2 00

o o o o

Ctrl SCS

Ctrl SCS Ctrl SCS

Ctrl SCS

B 7-1 BRI R (FrR=100pm)

TATHE fE I TRAP Be sl Az A i 73 A IS OLEAT TSI . seiesh R R (K
7-2), FAZAPRAENILE 0 /NI, ANRIE TRAP, SO 2H At 4L (1) TRAP BH 441
Mo LEABI358 0. W7E -SRI I S 288l 1 /N, SRR 4 M R R 3R 1 B2 1 24k,
TRAP [HPE () B AZ 40 o L5 5 31 7 824 B LA 1) 69.3%, 1 ko HE ZH. 1Y) BR A% 4T i 38 1
TRAP ik, fEAM SR HESL 3 /NS, FRAZ G 73 A0y TRAP BHH: BN 20 i i)
LEA o 2] 7 HE AR 2 L 51 1) 95.5%

S0 28 SR U W7 AR 21 N A R SR A R e e A S Al i 1 9 TRAP FH

_85_



FoFEAFH L FHEAL

PER A AN, X SRAN MR B A0 B R TR AR, AR T i, KRS S
R E SRR T A R .

mCtr] mSCS

1.0 - A
0.8 -
0.6 -
0.4 -

mononuclear cells

0.2 4

Percentage of TRAP*

0.0 -

7-2 HZYM TRAP Jefa st B 5w B0
TRAP [ ) B A2 40 9 M A 52 58 (g (o ) BN AZ 40P . (bR R =50pm)

FRATTBE J 30 T S R i PCR T B A% 200 0 0 Tk A 0 S B R SR A G 240 Mt 8]
+ (VEGF, PDGF-BB, SDF-1, TGF-B) fE4%/K--MRAAEILEAT 7. Seie
ZiRER (B 7-3), EMEDRIE 1 /NS, SDF-1 (ALK H L T B R0 3 &
BB T xR RIB AT 2.42 1% (p<0.05), TMIAE 3 /NIy 3 7K P th B g -t
HEZH (p<0.05), 7E 6 /NRFAL 12 /NI HLRIE K P 550 A LU i Gu it 2 57

(p>0.05). 7EAPEHIEL 3 /NS, TGF-B MIEIEAF B B E, HAEREE 6
NI AT 12 /NI IR N, AE 12 AN B, AR KA e IR 1.79 5
VEGF # PDGF-BB fEARHRIEG 3 /NSt H I 1 3RIE 7K 38 a3 il 31 1o e
W RIBIK T 1.76 {5550 2.42 £ . VEGF Al PDGF-BB 7EAT R R 6 /N AT 12 /N
i, FHFREKTE R & T AL (p<0.05).

S E B PCR K145 SRR, 17 A4 £F 4 Py R Ab I S5 S22 R B 65 e S /KT it gt
FRZ A SR K T (VEGF, PDGF-BB, SDF-1, TGF-p) FikMyMahn, X —4%
SRAR R FRAN 22 1 A PSSR 98 I SRS 52 X 38 50 A X 4 i R 1 386 114 485
FH—#. BTN VEGF, PDGF-BB, SDF-1 fll TGF-p FiAMMN, Aefs et/
WL LA A AN A RS ), IR SRR B S . FRATTIE I S5 SR i S B 4k
ST IX— I G AAT B FLIRAIE -
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- 4 1 mCuloScs . 3 1  Ctrl BSCS

= & = AB A
™ 2 al'g 2 1 B.C s ]
= 22 B BC BC &= & cC ci ¢ ¢ c
2% |(SccMlcpmcicy BE1-

= =

€ - € o

Oh 1lh 3h 6h 12h Oh 1h 3h o6h 12h

g 3 7 mculmscs g 37 mcmmscs  §

.- m--
3 § A § 2
Q@ a =

= EE !

£ S 0

Oh 1h 3h 6h 12h

B 7-3  REACHRIR SZARRIBLE B AR G e e B PCR £52R
AFRZER T, ARKE PR RANE RES 2R (P<0.05).

FA 4k 2L iE I Western Blot 57 AR X TR0 R T S BE A RIS » AN [R] s [A] £ Py B
ZAm A <4 K (VEGF, PDGF-BB, SDF-1, TGF-p) fEBIIR/KV-HIFRIEIHAT
TR 7-4). MR EES TR (B 7-5), B4+ VEGF, SDF-1,
TGF-B (IR IEAE LA RS2 3038 5 B 2 -+ (p<0.05), 1fii PDGF-BB 7 X & 41
R, MELHEARIFE ARG, BT RIK, B Rk S R Ek Tt .
LRV T MRS, SRAZGEITE 26 TRAP BHPE R SEANMZ IR [, fg
figF 1k TRAP [HE S AZ 40 i iy 255 1) 40 L X PDGF-BB,  $AI T\ JyH: PDGF-BB 1]
FIE GHALHE B RO R B DI S, BhAt, SRAZA AR AR E R FIA 1 N
) VEGF, SDF-1 1 TGF-p Sk Z h i1, FI40i)H 8 A BRI
Foo HURZYH M A DG B R TR A G I RE A AR E LA L Ak, AW 1 E AR T
MM SR, IR AR RS PR R 2 S
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Oh lh  3h 6h 12h

- | S - — —
: :
) »'cC
)
= ‘?Sg e —— —
g g i :
= EC ;
=
=)
=
A0 | o —— o—— w— —

7-4 FRZ RS REAL B IR S SRS ) western blot #8301

, — 35
T 37 mcul mScs T m Ctrl mSCS
- ~ A A
E2- w2 A
gé §§ Bp BB 2 B B
"":1— Htl—
& &
= =
é()— éo_
Oh 1h 3h 6h 12h O0h 1h 3h 6h 12h
2 1 mCtrl mSCS 6

| mCulmSCS LA

PDGF-BB
Relative Protein Level
w

VEGF
Relative Protein Level
"
=

<
L

Oh 1h 3h 6h 12h Oh 1h 3h 6h 12h

Bl 7-5 BAZAN ARG IR S BRI WS B western blot 1l € BT

BATRIUAE AT LT Y- WAL IR SCORMAE TR, B A A B (0 73 AL AN 7k DT RE S
KA T A, BATVONIERM BT AL A E A, A A i I RE B 1 2
A2, WIS T SR8 5 B L AL AN A T S RE Fy, it — et T A B RN
ROR o BATRAE T 5 2 AR S S g3t — 0 X B HEAT IR IE
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4 INGE

8 LRTR, R RE W AE U AR A A N AR IR R SRR R R, A
TRAP BH{: F BAMZ AR, o0 (43 Dh Rt R 28 T 9 B2s  AEMRHRIPE T T
EARZ I B % A2 e K AN K P A B 2 A S 4l Al 1~ (VEGF, PDGF-BB,
SDF-1, TGF-B). FAMIN AL iR SCAMA eE XS A 2 Jf 3K —AF P o e k1
WAGHRRIE SR YT, IR iR 2R dh B SRR IEE 5 (1 B ZE R R 2

_89_



$9RERFHEFHEAX

KRB FEHFENBLRR IR AEL B AR LM
Jie )2 R e o B A B SRS R BB BT R

FE/N BT SR IE E S8 h, FRATR DL T AR IR SR S 2R 5 2 R B (X s Y
TERCT B2 WE AN, HZS580eE SO rmh 4 B8 2 . 7R X 384 1
AL TRAP FHVERISAZANM 4k, HLor il 7 2 5 5 i s A 5S40 i
K Fo B AR S a0 B AT & BT A A 41 4 N REAG I SR 3 VE T R, SRR 4 it
(1A AN WA ThREI AR T 2008, FRATUCH TE R AR A Al I, 3401k
oA THRE L T o5, AT 50t 77 45 o 3 I 55 AL AN A A S e g, AT ik —
BARRE T AR . TEARSRIR S, AT 7007 A2 21 4 N kAL i S S 480 )
5 B AZ AN MIAR EAE X BMSCS/EPCs 4l V= SR8 /1 52 m, LA LX) EPCs I
BE IR, DAk — 5 DA AL R A2 40 i () A TELAE FH 7B B 4 S SRR v iy 18
¥ # €

1 R EER

i A= 4R Y N REAG S JF SR RL (2% R3S — 4y, S8 —)

M 2 H ¢ C57/BL6 /MBS, (A —#5r, SE8e ).

LW FARE (FEHE—H5, L)

/N BRCE BB P Z B IR BRI & (LSF™; MP Biomedicals, Santa Ana, CA, USA)
RMPI 1640 4iffuts373E (Gibco BRL, Gaithersburg, MD, USA)

YV V V V V V

T 85 22 X471 100 U/ml penicillin and 100 mg/mL streptomycin (Invitrogen,
Carlsbad, CA, USA)

> KRR ILIE heat-inactivated fetal bovine serum (FBS) (Gibco BRL, USA)

> PBS R 2z (DPBS, Corning, Corning Incorporated Life Sciences, Lowell,
MA, USA)
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YV V V V V VY

Y

YV V V V V

2

£ 0.1% EDTA 1 0.25%i% 2% ([ i #%7 ( Corning, Corning Incorporated Life Sciences,
Lowell, MA, USA)
Corning® 25cm=241 i 1% 77, Corning® 24 £L/96 FL4HMfE1% 778 (Corning Costar)
Transwell /)N (24 FLHRGE FH , FL4%2 8 um, Corning Life Sciences, Lowell, MA, USA)
15mL JCB B50% (Nunc, Thermo Fisher Scientific, USA)
4%% T
o-MEM 4Hffi¥5 373 (Gibco BRL, Gaithersburg, MD, USA)
Endothelial Cell Growth Medium BulletKit™ P4 [ 40 i} 72 5 £%¢ (Lonza, Basel,
Switzerland)
4E iR Yt (Beyotime, China)
HAIFLAA: neutralizing antibodies for SDF-1a (MAB310, R&D systems), TGF-bl
(ab64715, Abcam), VEGFa (AF-493-NA, R&D systems), PDGF-BB (ab34074,
Abcam)
Matrigel I 2E ik &, In vitro angiogenesis assay kit (ECM625, Millipore,
Billerica, CA)
EHEERARE TS
THIR S 5%CO, iU 553748 (Thermo Fisher Scientific, USA)
Eppendorf ¥ A% & 20 53 2.0 41 5424R (Eppendorf, German)
BEAR B 2418 B 8 OLYMPUS-IX51 (Olympus, Tokyo, Japan)
PR T k2 1E B B OLYMPUS-BX61 (Olympus, Tokyo, Japan)
FE

2.1 B4R, EREERTAR. NEAKIEEREST

A5 =87, KN

2.2 BMSC/EPC #RBfl Transwell iT#$5£1&

LI TTVRIR S =8B, SR IN o FEILAE 1 /NN, 3 /NI 6 /NI =AM [A] SR

EAT 2 M [ 5 e RO A

i A A 2 N REAL IS S5 SRR R 500mg B34 K T 44, 12T 50mL Bl 4 1)
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RMPI 1640 4Hffa3z 72 1, 4°CTE 48 /NN, HUHEAEL, B5FR/E i R4 4E A
FEAL SR S MR I 2 R 3R 0 RIRD, TS SR S0 A vt 4 B 3647 5

SYHINR: EAMGT RS SLER T, CM (monocyte) 4. ] RAG BAR% 4 M 3% 5% 48
/NI ISR EES 979 CM (monocyte+SCS) #H: fifi il A% 40 M 5 04 R R HR T L 8 5% )
W48 /NI A6 TR . RN M TP AN HTAR LG IE SEEE 1, CM (monocyte+SCS) 4
fiff FH BB 4 5 M ORBER R R 3R B IR R B 48 /N B I Sk 1R RE IR AR ant
VEGF/SDF-1/TGF-B/PDGF-BB H: A% Al 584 BHESE IR L 5L F= Ml 48 /N 343711
BN T VEGF/SDF-1/TGF-B/PDGF-BB HH AIFuiA ) SLEG4H ;s anti S+P+T 4H: k%40
M BRI IR TR 48 /NI H M T SDF-1, TGF-B Al PDGF-BB H1 A HL{A ]
S .

2.3 MERKEIALMER EPCs B4 R SEI

¥ Matrigel 5 N-20°CUKFEECH, N 4°CUKARIE B . %5 — KB Matrigel fi, LA
100uL/fLEH T 96 fLER H1, FHE T 37°CHFM B E 30 7381 ¥ LAIA R SF AR 7= AL
HU LA A R TR AN EPCs B, DA%ESL 10000 MmN 96 fLi, HHG
e ANEFL. TN 37°CH A, BEJEHRF 1 /N BUE WEARE . 1 Image Pro Plus
BRAEHEAT 0K P 1 5 B A AT

SR TSI F, CM (monocyte) 41 i K AT A% 4 S 5% 48
/NIFRISCERE R0 CM (SCS) AH: f FHREAIR S A KLY 48 /NHZ$2; CM
(monocyte+SCS) 2H : i FH BLAZ 41 i 5 M1 RHZ S5 752 1) 48 /NI B 25 ARG 7 4 .
FE 20 i ARG AE 9236 4, CM (monocyte+SCS) 4. A B A% 4 i 5 b1 RHE R
FLRE TR 48 /N 285 97 3L, anti VEGF/SDF-1/TGF-B/PDGF-BB #1: 1 F ¥t
M 5 ORNR SEBIEIE IR R 48 /NIRRT VEGF/SDF-1/TGF-B/PDGF-BB
ARSI AL anti ALL 4 (] SAZ 4RI S AT RRR SR B B R 48 /i I
AN T SDF-1, TGF-B, VEGF I PDGF-BB H fHTAA 52564

2.4 Gt

[ — o, L.
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3 ZERSWR

FATTE S xR T A IR I S B R S R B A A P ) 2% AP 55 7 R X B ) 78 o 4
PRI L A R T4 20 i P 200 T A% e 70 S MRDEAT T A . S 2 R o (1] 8-1),
BP0 PR S A B TR BRI 6 /NS, BRIl BMSCs Al EPCs 1L RE 7 (1 /)N
i, ITRE A A ACE Y B B T I IR (NC) (p<0.05). 17T SR FH B A% 41
SRR IR I R KA R AT IE S, HAERS 1 AEK, TBK
BMSC/EPC %L H st Z it 1 AL A0 M i) S5 A B SR 2R R 6 /NP2, (HR 35 22 ) 5F:
BASHER (p>0.05); E55ES 3 /N6 /NG, HAZGIHS5HENZ HEH
R IR A RE 7R3 S 4110 BMSC/EPC WiEB4E I E7F, HWEE ST NC
ZHA1 CM (monocyte) #H (p<0.05); 7EH5TF 6 /NN JE, HiLF 4R & & 2] 1/

PEXHIRZH KT, SAMEXIRA (PC) #HtL, BESITHER (p>0.05),
A NC PC CM (monocyte) B
Frora BT . 3 100
, @ 3 ,3; . E o A
«i‘ k4 -.._,ﬂ Gy ek £ 60
2
CM (monocyte + SCS) — E 40 - B
A | s S S 4P :
NG I AT o . o
R k7 S B
- O ;:g,?’g-’ 2 NC PC CM 1 e
- Litell b LS = (monogvlt\é[*-SCS)
C NC CM (monocyte) D
e R T R 9 504
,4 2 : oy ...,: =
wptl = 40 A A
A Ay £ AB
Siisie ot 2-d
2l Sy > Sl .EP 30 B,C
CM (monocyte + SCS) g
i 3h o s 20 C
i}*‘ E 10 D ’_‘_‘
N - NC PC CM _1h__3h b
rife - (monocyte)

CM
(monocyte+SCS)

B 8-1 REALIRIR ST 4RMI ¥ 5 i) BMSCS/EPCs il Transwell ST LI 45 51

A: HHERIFEE T8 (BMSC) HI4NfiTfe4s 3: B: -EHaa 78/ T41i (BMSC) HI4ipuiLFs
W C: BN EATALI (EPC) RIgiMniER s R; D: &N RaiiA4ii (EPC) MI4iiuit
Fit%. (hrR=200pum).
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FRATTRE Jim Xof 28 Ak A M 5 S R B0 F) A A R PR 25 AP 55 5 e 0 I PN B T AR 2
fo CEPC) FO4H i S ML BE U SEmaHEAT 7RIl . SRIRZE IR Box (&l 8-2), HAz4
MR SFAF B IR AL AE R 6 /NI e, JFBCA 51 EPC M ARG 2, FIB UL E 1)
KESPIMEX A (NCO LA ST ZER (p>0.05); TAEI R SCEEM BHIR
RBCRIBA T, HAE 6 /NI I AR BRI L B T B I ZH (NCD At CM

(monocyte) 2 (p<0.05), i8A 1 Ak} TR EERR B A (213t EPC J¥ I 1) e
7R Y SR A% 40 B 5 A RHR SR B L G TR S R 5 R L 34T 15 SN, JLAE 3 /NP IR A afi
EAERKERENERET T CM (SCS) 4 (p<0.05), il FAZ 4054 BHZ 2R
SRR R B W BAEHE EPC M AEMRIEE S ; £FS 6 G, CM

(monocyte+SCS) 4H M I A B K FEIA EI T FHYEXTHRAL (PC) /K1, W3 BT ik
s A A K A it 2R (p>0.05).

F

PC CM (monocyte)
~ 2000 -

— —
3o} D
(=3 (=3
(=) (=)

i
oe]

CM (monocyte + SCS)
CS) 3h 6h

Length/FV(um)
o0
S
S
@
o

Cumulative Tube

N
(=3
S

(=)

 NC PC

CM CM
(monocyte) (SCS)

C
(monocyte+SCS)

B 8-2 TREMWEIESZARIBUE I EPCs 4B A i SEiR 45 R

NC: Negative Control, [HPEXIHRZL; PC: Positive Control, FHPEXIHEZL; CM (monocyte): Hii%
R SF A5 7R354 CM (SCS): b L JUR 25 F4L; CM (monocyte+SCS):
T I S BB AR S AR A AL B IR I S P RS e 5 2 A . (B R=200pm)

IRAE IR S5 5, FRAT R DA AE 7 4 Py ik Ak i R S Bb L 5 B A% 4 i [ 85 5% 1 2%
PEEE TR B B A e 3k BMSC/EPC HUILR2fE /1, LAK EPC LB EMHIRE) . e
TSI s R, BATI X AMEF 2 BT A e A I S B e,
AT o3 A I o3 W — R B AH 5G4t I R B 51 62 10 o AT sk AT 4k 58 T A S% 4t it R T
(VEGF, PDGF-BB, SDF-1, TGF-B) HyHH I, 4k4:%F BMSC/EPC HIiL#% /e
LSz EPC LA i e J13EAT VA .
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CM
(monocyte + SCS) anti VEGF
LR S BRI o
My BLy = N s g"?\"»-, N
AL ? 5 g Ay &

anti SDF-1 anti PDGF-BB anti TGF-§ anti S+P+T
AW GE T TR e T B
BMSC % bmgt i ok S0

s -

o

Numbers of
migrated BMSC
(o]

S

160
120

Numbers of
migrated EPC

N
(=]

0
L L L § O & S &
O & bc’q o 6‘0 &
& & & Q’\\Q S &
o v
O

B 8-3 REAKIEZZEREE, MAFPFHUER BMSCs/EPCs 40 Transwell iER 523045 R

CM (monocyte+SCS): H A% 4 il 5 # KR $ 3L 15 32 fl ¥ 48 /B I Sk A R 92 55 ¢ anti
VEGF/SDF-1/TGF-B/PDGF-BB : H.4% 41 il 5 4 BHZ 32 i 3L 55 7% fl¥ 48 /NS4 AN T
VEGF/SDF-1/TGF-B/PDGF-BB H AIFUAR 5206 4H ; anti S+P+T: BAAZLN IS5 AHRHR SR L8 77 41
48 /N IEINN T SDF-1, TGF-p #1 PDGF-BB HAIH AR K SLb 4. (bR =200pum) .

HORI AR IGAE SE G 45 SR B (& 8-3), VEGF #¥%H 2 5%{¢it BMSC/EPC
B MPER S, FERAT VEGF MMERG, M gt an T # MR 13- i f
KAEAL; M SDF-1. TGF-B Al PDGF-BB |34 5%t 41 i #% (4 fig J17= 2E 1 52 il

(p<0.05) . T 7E ML AL il Al sz i e, 25 R (8] 8-4) VEGF. SDF-1. TGF-
F1 PDGF-BB X PUFh4H i K F-345% EPC I A e 3 =28 7 52, b SDF-1 HI5¢
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Wi 558, 1M VEGF [F8200 5 5

D CM
NC PC  (monocyte + SCS) anti VEGF

N g
<
<
<

J

Cumulative Tube
Length/FV(um)
=
< (a)
> (<)

O

B 8-4 TEALBRSIERBIE, MAPAHUAR EPCs ILE 4 R SE SR

CM (monocyte+SCS): LA S M ENR S IL IR F2 Ml 48 /NI S5 A RE 77 45 anti
VEGF/SDF-1/TGF-B/PDGF-BB: HAZ 4 51 RHR SR I 411 48 /N IF 73l 1
VEGF/SDF-1/TGF-B/PDGF-BB H LA IS EG4H s anti ALL: A% A 544 BHE S L85 77 1)
48 /NIF NN T VEGF, SDF-1, TGF-B Al PDGF-BB F AIFuiA M) SLs64H. (Fr/R=200um).

4 INGS

gi BRTIR, FRATTEIE AR SIS IR T E 0 AR A A A R IR ST B RHE R R
FRZAHAR A TRAP B /M RS, FE I A0 2 WA 38 im (4 K 5G4 i 8] 7
(SDF-1, TGF-B f1 PDGF-BB) Rt {E A& #h 56 o g i3t f (7] 78 5 -4 fg BMSCs 1
M4 N R RTAZENE EPCs HI4HEMIIESERE T, 1A BRAZ 40 i 7 b 38 0 FADRH 5 2 i X 7
(VEGF, SDF-1, TGF-B fl PDGF-BB) &REM {2k ML P K HitA 4t e EPCs AR IfiL
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ERIRES . R, BAT L ATE AR A S A A S SR L RIS UE 1 05 AR 2T 4R AL
JESZ IR RLE 0 A A A R R, (2t S A AN fE AT 4R SR, AT
IR sz LR RIIER (&1 8-5).

G Monocytes @ Osteocytes ' BMSCs @ Osteoblasts % Silicic Acid % SDF-la

o TRAP* monocytes @ EPCs @ ECs M Osteoclasts  «* VEGFa & PDGF-BB % TGE-BI

1 Homing effect depended on SDF-1a, TGF-B1 and PDGF-BB. 2 Angiogenesis depended on VEGFa, PDGF-BB and TGF-B1.
3 Osteogenesis.

B 8-5 iAo R R ST RLE I X B 4 L R
MmEER, HRER, HREFRBEINREREE

TEL LR A B ARG, NP LA IR 5558 SR 0 B A% 20 BRLTE A7 A 44 P RE A I D S ZE R 1
N, 434k N TRAP FHYERIAAZ AN, F£433 VEGF, SDF-1, TGF-B 1 PDGF-BB Z— &4
MR T, — 7 TR BB AR X I A S AL AR, 59— T T RE e (e b Xy i = T4, P9 i i A
MM E E @M TS, AT 2 i B R .
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BRI AR R SRR B BRI E S
SIS

FATHTHARIRE 7E 45 R, EHLURE BB SE, M AME MG ZE 8K 1 A%
A B AE 07 AR AP A N REAL I B SCBEAPRIIPE TR, 400 TRAP BRI SN % 2
4>k VEGF, SDF-1, TGF-p fll PDGF-BB Z— R 54N T, — 5 R HEER5
DR AU MRS, 55— J7 A2 e 1 T4, A AT R S5 12 B &
HEMT AN SR, IR L E EE MR . R e, AT A
TECEERE A IR T ST AR RHE F T AR 0 I 115 5 e Sl s X — DG B ) 3 o 3RATT900E
IR SRR 30 o SR Y (A P SR EG, S5 A RSN B ER NI SIS, SRR B RN B
ANHSY 15 5 m i %

Signaling Pathway Investigation

~  Micro-CT

r Sacrificed
T A ‘/ after 1 month
¥ Defect Created - Fluorescent double-labeling
Repalr VG / VK staining

&,\_ i Immunocytochemistry and
SCS Negative immunofluorescence

Control

%m - / Changes in .‘
SCS monocyte cytokines -

TRAP staining

Western Blot

TR 4. P54 214 R R IR STERMP LT A 4 0715 5 TR BRI AT 52
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KRB HEHFENBRR X R EEMBRAENE
T3 FHH AT

FE AL 4> T35 S ST, MAPK {5 5B 2 LM 4iE Ceell
fate) FIZHAENE FH (M BB S5 Sl . MAPK {5 538 B AL % X 41 AL 45 T 4H A 1) ik
FEAR R BRI, il i FAN R 145 5 Sl B AR AR R R R, MAPK {5
o e 5 A R (R I P R A I i A L (g A 202, R R AT T
HAE AL A S 5 B Seis 5 R0 b vl Beie 2OCEE I . ZEAR MAPK {55
FIEH T, ERKL2 {557 S0 M Ae s @ X 4G5 . o607 [ iR 45k B A%
A, 1M P3B/IMAPK Fl INK 155 Sl R M 2 15 1 B 4 FRTE 98 G 28 25 55 B 8
SR HA g 12T

FRATTHE IS A S, X 77 A 2 4 P A I 5 S BRI R 428 B A 20 L T A O 43
& 5@ AT I, RATEHME R A% 40 P38/MAPK., INK LUK ERK1/2 {55 1)
WAL, SRS PR, SRS UEAE S 5 0 7E R A I T S 4R 4 B A% 4
P34k DA S 736 T 6 75 THT PRI 5

MRS

Ui A A NG IR SRR (il RIS —B 0, S8 —)

HEME 2 ¢ C57/BL6 /N C[RIZE — &7y, SEB ).

LW TFARE (FEH—H, S5

N ERCEBE R MZ AR BGAA S (RS =887, SKR7N)

RMPI 1640 4iff1% 7 (RS =70, SE57S)

T 55 2 X1 100 U/ml penicillin and 100 mg/mL streptomycin - ([ 55 =#84, 5
17N

> HOK KRS heat-inactivated fetal bovine serum (FBS)  ([A] %5 =#84, S£6 /%)
> PBS BRI (FIZE =304y, ST

> 7 0.1% EDTA 1] 0.25%/H FIBA TR C([RIZ8 =87, SEiRoN)

YV V V VvV Vv Vv P
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> Corning® 25cm=241 i % 750, Corning® 24 LA FEM (JF A5 =864y, SEER/S)

> Transwell /N (R =H 7, LIS

> o-MEM ZHfled: (RSB =#07, LK)

> Endothelial Cell Growth Medium BulletKit™ P Al 7584 (F5E =#45,
A7)

> RGO (R =0, KRN

> Western Blot AHIGAA] (A =#07r, L)

> A%E R

» Anti-VEGFa (ab51745, Abcam) , anti-PDGF-BB (ab23914, Abcam), anti-SDF-1
(sc-28876, Santa Cruz), anti-TGF-Bl (sc-146, Santa Cruz), anti-B-actin (Cell
Signaling Technology)

» PD098059 (Selleck Chemicals, USA), SB203580 (Selleck Chemicals, USA)

> EEREFARTES

> JHIRE 5%CO; ik 7746 (Thermo Fisher Scientific, USA)

> Eppendorf 3 Af#E & X mf 25041 5424R (Eppendorf, German)

> B E AR B B4 OLYMPUS-IX51 (Olympus, Tokyo, Japan)

> B e 1E B B M OLYMPUS-BX61 (Olympus, Tokyo, Japan)

> 1A% Epoch R fFLHR 7366t (BioTek Instruments Inc, Winooski, VT, USA)

> PowerPac™ JEAli KA FLIE, Mini-PROTEAN® Tetra Hijk##, ChemiDoc™
% £4: (Bio-Rad Laboratories, Inc., USA)

> PEIR, EHIRBLRS, BEIHEHENL

2 3

2.1 BZUMRERYIETE SRR IR SRR

[FlE =&, Skt
B ) P 3, AR AT RE AR B IR S SRR RE S S, o i TR SRR I

PD098059 (ERK 71 =% SB203580 (P38 5D, WAt A =] 5 it B B
A .
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2.2 BIZYMPA TRAP 3t
A 28 = 5B 4y, ki,
2.3 Western Blot
A 56 =54, sk,

2.4 BMSC/EPC £mBfl Transwell T 5218

ASE = HR gy, Kb

al

2.5 MEAKBMFMERY EPCs &4 R sEie
A 56 = 5B 4, ke,

2.6 Giitarth

A28 —H o, L —.

3 ZR511HL

FRATE Skt /N BORIR I AL N MEEAT T 85 7%, 8 FH 5 AR 4T 4 P RE AL 5 S A
BT TR, TRIBE 0 08t CRENED. 10 2080, 20 434h. 30 4340 F1 60 434fit
SR A, 38T Western Blot BN ARG/ 745 5 BB FEAT R I o A S50 o
AT LA MAPK AH2CH 3 A EBAF S5 @ saAT 7R, BI4 ke 7
P38, ERKL/2 UL INK IR IKF

SRER (K 9-D, ERAIRIESCREMIERT, Sixdifun P38 &1 HIl 1 i
RRBERR I, TEMEMER 10 200es, BURA T BRI SCR,  HBEA R AR A
K P38 BRI /K-FRESTH R, TEAEF 30 Zr BRI A RI0EAE, 7E 60 r-EP i ) I, P38 i
BRALACFIF UG I0R s ERKL/2 B A AR REAL IR S S R IR A R H B T B R A 4%, 1
MEMER 10 S8R BI& A= 7 0 R B EOR, JEIE 20 S BhRRSL TR, JREE
WEEAE, TIAE 30 73 Bhisy, HBEERRAL KT I8GR , 60 20BN, FEATH AL, AR
INK EHH, EREAEE SRR 60 23 Bhmf(a] B, F INK2 4afidfEH (Tyrl85) 1)
BRRRL KA R AETAE, S5ER 0 4 8hrt AL, 7EAPRMEFT 10, 20, 30. 60 44t
I A R A AR A, U7 A 21 4 PR R JE S R A R R 512 INK B R L 7K T
RIS

Z5ILULH, P38 BT ERKL/2 TS 5 T SR A B 07 A 27 4 9 ek A R J5 S 4
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FA BRI R SONL o FAT T AR BRI M M5 5 5 Sl B REAT AR IR R, DAL
LR A 20 A e A S SRR E YR 5 A R 73 AR AT 3 WA T e AR Z TR R BR 2R

0 10 20 30 60 (min)
P-p38| = w— —y g—

p38 | cee e e ol

P-ERK1/2 | == S g o= =

ERK1/2 _ b B =

P-Tyr185 | o

JNK | o= e ea *+9 suw

B 9-1 {5447 2 N REAL S IR 2 2R SR 4 BFE MAPK {5 5@ B AL 1B
PATERE T RMSZIE R 7 ERKL/2 1|71 PD098059 (PD) F11 P38 4l

7 SB203580 (SB) M EALML i S 28 ATEHE I+ Bz 4H i Ot ARt AT T 100, DLtk —2D
NI MG 5 e IR B AR R 2t A% A0 70 (R 3-30 DITRE T THT R FEM o
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SDF-1a | - — — — -
TGF-p1| = —
VEGFa " smms =

PDGF-BB

B-actin

> —— e —

Ctrl SCS P

SB

SCS

B 9-2 ERKL/2 A1 P38 i i %} B 40 f - b BR F B2 (Western Blot £55)

g 30 - A g 15 - A
E=r =
S 520 - =210 B
o — o
=210 . FE5
= = D = = C C
a = . O 2 .
n ctrl scs PD_SB  F= ctrl scs PD_SB
SCS SCS
o 6 © 15 4
£7 i £
s 2 41 2250 B
i~ ® =
= 2 Z—B B B DIQ'QZS-
O £ = S C C
= 20 R
ctrl scs PD_SB 2 ctrl scs PD_SB
SCS = SCS

K 9-3 ERKI1/2 #1 P38 B *T iz 40 fa o b tb BRI (Western Blot 45 R & &E447)

FATE Seil i Western Blot AN A% 40 ML AE AL ISR SO AR (SCS) 1EFTT
CRIS 3 /NI (73 WG BLEAT AN, IR 7% ERKL/2 A1 P38 24T 1 FHIT (18]
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9-2). ZERFY], FEMEAIIESIRMEHITER T, AN AR 7 (VEGFa,
PDGF-BB, SDF-la, TGF-B1) fE&HE H/KFREHIL 7B = (K 9-3). H
SDF-lo [MFRIELER A ERKL/2 #1775 3L 7 IR R R, HRBACFE I BALT
SCS 4H (p<0.05), {HE T Ctrl X IE4L (p<0.05), AN P38 M5 jG, HEKiA
HKOPHE— B AR, EAKT SCS+PD 4 (p<0.05), T Ctrl XF#E 4L (p<0.05). TGF-B1
[IFRIELER FH ERKL2 #5705 tHad 7 B R, HRIEKFE ST SCS 41
(p<0.05), TMFERH P38 #IHIFIG, HEIKKFIE—LRHAL, Z(LT SCS+PD 4H
(p<0.05), 5 Ctrl XMAMAF LI ¥»ER (p>0.05). VEGFa KA LERN H
ERKL/2 il 7140 P38 ikl 771 f5 ¥ tH L 1 B R 1 TR, PRI RIA K38 ZE AT
SCS 4 (p<0.05), TMHFLKFHEZEMILERSG ¥ ER (p>0.05), HIHE
Ctrl 3R L H Siit% 25 (p>0.05). PDGF-BB [ IATEN A ERKL/2 #i7)
JE BT R R R, HRIAKPFEPIRART SCS 4 (p<0.05), TifENH P38 il
FJG, HRIEKFI—HFFK, BT SCS+PD 4H (p<0.05), 5 Ctrl XFFEZHAHHL &
Bt ER (p>0.05),

DA Sat ks SRR 0, 162 5405 A 41 4 4 Rk A i IR S b ke BA% 40 B 43l T g
S35 S, P38 fll ERK1/2 4%} VEGFa, PDGF-BB, SDF-la, TGF-f1
[PZIEF=E T fem, HAy ERKL2 #40#f5, PDGF-BB, SDF-la, TGF-B1 K
AL %, Y P38 ##|f5, VEGFa, PDGF-BB, SDF-la, TGF-pl1 Y
MNNHFE TR S HI T B N, H4 VEGFa, PDGF-BB #l TGF-B1 T =
BAMEXTRR ALK, BT P38 {55 5 FIE S ] BE1E S5 B A% A0 M Xt ek A Jie I S 48
E iR S A EERER

FRATTBE J5 4k S0 AL A B AE AR SR SR RE (SCS) BRI CRIH 12 /i)
6] TRAP FHE B SN0 7 A 15 U HEAT 1A, IR0 5% ERKL/2 A P38 HEAT T
BEWT. sEIGgERER (B 9-4), HZANMAEREILIRFESCHAMRIER T, R R4
T 1] TRAP FHHE AR 7 B, 1724 B T ERKL2 #7015, A4k
SEHEL T R, LT SCS 41 (p<0.05), {EAE ST Ctrl 40 (p<0.05); 1245 H
1 P38 I, e A K I T S B B R B, AMXUIRT SCS 4481 SCS+PD
2H (p<0.05), HAr /KA Ctrl R R, P& Z [ Togi it 22 5 (p KT 0.05).
DAL St 2 U0 B T A 2 M AE R A R JE S AR E T R 1) TRAP BH A SN 40
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SRS FES, P38 A1 ERKL/2 BAME 5 i Sl IR 7 — @& MA/ERH, 1 P38 1EXT
HAA W FE R B N E 2, 24 P38 HVEAL B INGI G , R i J S Ze R 1 H A%
A0 A 4340 B4 FH BRIV 2% .

‘ E 5 T A
2 0.8 -
= . 5
".;‘ ';! = “ 0.6 n
5 2 04 -
SCS+PD cs+sp £ &0 "
@iy T G TR ey S 202 - &
,,,4’? w‘.. = E .
5
= 0 -

ctrl scs PD__SB
SCS

& 9-4 ERK1/2 #1 P38 BB % i 4L 434t TRAP FHE SEANMZ 4 R
] Hr S (0 R YL 40 TR BAAN R4 M D TRAP FHVE R 240 ;s A% R =50pm.

FRATTBE S5 4k S0 SRR A B PE AR S SO B RE (SCS) ERTR CRIMEL 12 /i)
(26 ERE R IEBAT T U, 50 SIAE RIS 5T ERKL/2 A1 P38 HEAT T BHIT . B 5 3RAI]
A8 2% 2% 35 77 3o B B8 1) 78 57 T-4M1 L BMSCs RIS A 2 BT AR 40 A EPCs #E4T 1376
S, lIT Transwell 2 ML 7% S50 5% AN MO 2 I RE /13047 7 A .

S 45 R IR (B 9-5), 448 A U A I AE Rk AL IR S5 S AR (SCSO AR Rl
B3 NI kB 3R 3T A S, BMSCs Al EPCs FIZNAAT RS B0 T W B (3%
K, HiEBARAEEEHE T Curl WA (p<0.05). 1fiX4f#iH 7 ERKL/2 #
FIJG, B RER 780 T4 BMSCs [T B8 L T R, HITR iR H 28T
SCS 4 (p<0.05), H4ffiH] 7 P38 i), & #ilA) 75 T4fl BMSCs HiL# 8 &
ML T OB N B, TR R0 K H T SCS+PD 41 (p<0.05), {HFZ
TR0 B R B T Ctrl SHIE4] (p<0.05). I A R BT AR 4H i EPCs HIGE RS 1 10
FEAE VRN T 40050 700 1) S A B FR B US L HR B T R U L, 4 T ERK1/2
IS, EPCs TR HR L T R e, HITR i 404 H 2K T SCS 4 (p<0.05),
Mg T P38 HiI G, EPCs ML HE ML 7 oy R R, AR 40 £k
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HZIK T SCS+PD 2H (p<0.05), {H % 41 (3L A% 4 H 35 22 /& T Crl X B 4H.(p<0.05).

EPC BMSC
T T O 15 -
o e 0.} m
i = A
Ctrl s 5 = = 10 B
¥ 9
2 -
° E E 5 _ C
5 “oqe S 20 D
Vi, Sy 1 yo* = 7 E
{5 Tt ‘1'- S - 0 -
SCS “‘°\ b s PD _SB
o A} \r s f" Ctrl SCS ———
%2 3}? 4 % : SCS
‘t‘“ : - ERYE A
PD: ¥ | j =
W, i T ek 7 @16 B
2] I 9 f i 2%
Q S i C
9l - LK
8 \ v 3 5 ~ s = D
o e s FORE z 2
SB o o ®o i .‘g % E 0 -
o W o - ctrl scs PD__SB
o e S SCS

& 9-5 ERKL/2 fl P38 B kX H 40 {E BMSCs/EPCs iE# IR
(k5 /{=100pum)

DL ESEae g AR, TESZ A O[5 5 7 Sl (ERKL/2 I P38) 411
i f5, JAE#t BMSCS/EPCs iT#HIRE U tH Il 1 N FE. FATVONXFIE AR 5, 5
1% 4 A e HE 40 e A B A SR 4R -7 (PDGF-BB, SDF-la, TGF-BL) 43t FF#A
Ko MTEXFA, P38 B ST B A R AR, —J7Tiiel T P38

R TE A RMIE I SRR A PR 1 L TR - 23 U T AR B R PR, g — T T 5 B

124 P38 I I S, AR RS SR L T R R

FATKE f5 i Matrigel & A2 B S50 W5 ERKL/2 1T P38 38 it 0 B AZ 2 MU A2 I
AR SRR T (5
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Ctrl - SCS
, L 2000 - A
2 E
& 51500 - .
L >
| : : SRz B0 1000 S C
~ SCS+PD SCS+SB S =
- E ¥ s50{D
5 =
@) 0 -

ctrl scs PD__SB
SCS

B 9-6 ERK1/2 F1 P38 J& % BiZ 40 B AR M i A R A B
(k5 R=100pm)

PGSR R (K 9-6), i FH A% 4l RTEREAG IR 5 S M R (SCS) 1R R Gl
B12 /NI SR IR LTS B, EPCs MU A B T I R K, AR
iR 1 0L 7K B 8B v T Ctrl X RR 4 (p<0.05). T 244 ] T ERKL/2 411715 , EPCs
A AR I T B, HA RO S EAIK T SCS 4 (p<0.05), 4{FH 1 P38
M5, EPCs ML A= B B T SE 9 B 0 R R, L AR A L K R AR T
SCS+PD 4 (p<0.05), {HHARIERMMPEEIE ST Ctrl X4 (p<0.05).

DL B SEae g AR, TESZ A O[5 5 7 Sl (ERKL/2 I P38) 411

e, A A 41 2 P RE AR R S SRR E T 1) 2% 1 RS R B (X 3E EPCs A= i) I 5
KEEHIL T TR BATA X FE B I0H] S, S0k 4 (4 AH 4 i B
(VEGFa, PDGF-BB, SDF-la, TGF-B1) [HJ4rilh FFEA K. MrEXH A, P38 il
JE T RUME A BE ) R BB N A, — D5 TR 1 P38 X B A% 41 i f-) AH S 41 i A -1
(o 7 THIAA E E F MR, 5 — 7R Uil 7Y P38 @Bk g 5, A% 4
e S S4BT H R L T R F%.

4 INGE

WAL, TATE S KRBT P38 AR ERKL2 EHASE T HALAN M i £ £
Y0 A ek T S R A RTINS R B R B o SRR, 75 2 540 A 1 4 P AL R DR
SCORAARERT A% A0 M 0 WA D RERE I 1Y 73 515 ‘5 il g, P38 A ERK1/2 #%} VEGFa,
PDGF-BB, SDF-la, TGF-Bl HJFRIAF=4E T M. Ak, FRATIE A B0 S A% 40 il 7 7k
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IR IR SCRAEHE RN 7] TRAP VSN 40 i AL i A o, P38 AT ERKL/2 P
G SRR T —EMIER, T P38 FEXT H AL AR AR B N, A
BRI AR A5 S SIE . (ERKL2 F1 P38) ##lihf5, FLAE 0 A 4 4 N b AL
JF S B R TR (46 1F 55 97 562 i3 BMSCS/EPCs IEM (EE I BL T N R, RN £E
FHRME T B2 255 9 3l 3 EPCs 2B R I Kt Bl T R %

-108-



$9RERFHEFHEAX

Fht HEFEABLBR IR R LE
e g B 2 09 55 AT 50

FESE 3oy S serh, FRATEESL T /N RV S B AL, R R i R 4F
Y N IEAG I S SR BLEAT T . BRATIAR T 4s SRR, TR 5 SO HE M Bl Re
Sk /N B B s B[R ERATT R B A B R S A R Rl o 3 e ) B A 4 i
R, SEBLE XN B I LG, JErE X SR 22 5 E @B E MR T4
A, TR BE B SR AR PO A 5 . FRATIE AR /A 70, 38 3 K B 350 7 4t
ISP AS TR S WA R AT R, — T T 60 A T A U TSI S8 R LAE S [ ) A i i R
JUHE PR B B sRAUE R 5 T HIRCR , 53— 7 T 56AIE P38 A1 ERKL/2 15 5 F Il K A
FORMA P AE E BERE P R0

FEARSZIGH, FRATE Je 7 K U E 8 2 GRS, IR 07 2R 2T N AL IR
JESCBEM BT SRS 5, WA 1A SRR AT H 700058 < 383 Micro-CT
BARSMER J5 0B SR TR T, WEHEE G ME HE ARG iR
WS R IR e, MEE E@BERCR: il BAHA A EY) %
PG E RO, SR JE S EEPRME 55 SR X A 119 I A FE B A A
T2 M HC R AT VR A

1 BRENER

> IR YE N IR IR SRR (il [R5 — 70, SREe—)

> HEME 3 A SD KR (W E I ZEEE KFahseihhty, SPF&IMEEmIR, H M
BT K, FTE MBS s 4 58 DU 4 B K= M BT I 2 s ik, R &
| X A AL S B ) N 4 3 B RRYE, BT I SRS/ R i IR 2 At i 8 3 5
FMBIHEAT) 6

> LHSMMFARE (RSB, %=

> PD098059 ([HZEIUERSYy, SEX—), SB203580 ([AZIUHELYy, SLi—)

> 1HHr STRONG 90 183 F BFFHL (FIZE =85y, SEIR =), 700#7 FlA4h

XED
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> 109% P2 AR IR Hh Ak

> 5% EDTA Jhi45 i

> Van Geison J+tai, Masson — 4Ly,

> WEEIME (R, SLif)

> Anti-nestin ([FZ5 —#87r, L8 F1), anti-VEGFa (ab1316, Abcam), anti-SDF-1
(ab9797, Abcam), anti-CD31 (sc-28188, Santa Cruz).

> BRI E A FRiC T, peroxidase-conjugated secondary antibody (7] 55 — #54)
S5 )

> 3,3-diaminobenzidine &K ([F)ZE =&k, SLEe )

> BARRPW (EaKR, PED

> BAHP MK, ZHR, KR

> P TT Micro-CT 3E4& 1% £ 4t Inveon micro-CT system  ([FI%E —#F4>, =256 =)

> Image-Pro Plus software 5 /> Hrff ([FISE 305, 5236 =)

> Leica EM UC7 @i UI A HL (RISE —#R7r, sk =)

> Sk Leica RM2235 fl Ul Al C([RIZE &7y, SEito)

> B HOLSE IE B BB OLYMPUS-BX61 ([R5 —#4, SEi—)

2 Hik

2.1 KEBERSBER R UREUREZEENES

W A7 A 21 4 A TR AL IR S SR MR D) K B i 20 3 X 3 X 2mm - 1 AL U5 R T IR
(n=36), %i-60 AL IMSHH T KI5, BILE PBS B EhZ il h 4 .

B 3 HSREMENE SD KE, 457 1% L LL 280 R (B A TR 10mL
. ReRIETE4)E, Mg~ B e T FARM L, B0 50 £ 000 N i 538 T B
K, wWREFET . HTRIIT X &R E AT — 9\ K2 8mm Y], [

S THLA LN, Bl FRERE TFHER 70062858, ERE T ) —
K2y 5mm, ERZ) 3mm KR, fECE A B W SIS, R R L AR AR SR SR
MOEHE NERA XS 7ERA IR, sk XU TCE AT TS AR (f4H KRR
n=12). WMEEGYID, Hi. fFRRIFBEEREE ESR, HRETaK, FEHR
FACFARRERDL . X T BRI, &8 TR XN S 1k, 452
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7 ~: PD098059 (15mg/kg &, &:{I), SB203580 (1mg/kg A&, &R,

2.2 KERBE Micro-CT 135058

FEFARIG 1A AR AR, 70 BRI R, 8 10% 4 22 A /R S bk i 72
R [ € 24 /NI JE I bR AR [ E T3 E B, 54T CT 434 CGFE 20y 20um). 39
#iZ%1: 80 keV and 500 mA. HFERUE, 2 20pum & H) =45V B @ inveon
BRI RGHEAT = 4EE R

5 H 2 52 B ) G B i@ 1T Siemens Inveon Analysis 73 8 #44% Fe iR AT $ s 7
Bre g SRR XA TG, KR 5XEXT KM XIBAE AT IX i, e
BIE G, e X3 BT E T2 AL (bone volume/total volume, BV/TV) FlH %

(bone mineral density, BMD).

2.3 KBRERGISEHAY FEIHIE

KBS Micro-CT $4ii/a, BU—FRIFEA (n=6) JiiKmde, RATIK
LEEH, B 4 /N RTEK ZBE— IR, LR 6 Ik (1 24 NN SERD . KRR S
FIFRAIRAN MMA (RIS FRSE ) A, BERA 1 /NN BE e 1R, ST 5
Ko

BB G MR ATIN BN, IEANEMA B, @A E THEE, BT
50°CII#KH 1 /e, B KR 2 37°C, TEIEIRRR 24 /N (A LAk . BE S
TS, DU, e,

Rt WA B IR IR A, A FR A AV, Bl e R 2 R e bR A B B
TUIRHLER €, Bt irfle, Fds /2ot ies sk irn, BE2ir4nt),
DI R LN 4-6um SNE .. BERRUI A R EEION b, #ERHET TP RS L
Qett il

24 KRB RRIGEEAY) FERFRE

Van Geison 44 {077V [R 55 —#i5r, SkiR =,

SEAR AL =G O3RN A T AR 10 150 S P R A R AR Y R AT
Jetty, Yt SR W RK, B, TIEE BAE TR, R Image Pro Plus
BRAT AT HRE 547 -

-111-



$9RERFHEFHEAX

25 KEREAEYHAFIE
D4y PR G Ot 4

2.6 KEREABETIHFNREEHEANFERE

SRIGTVE S D IRIF S 8oy, SER .

FEA SEI6 b BT 2 A9 —$Hi9:  Anti-nestin (A48 — ¥4y, S2i6Ti), anti-VEGFa
(ab1316, Abcam), anti-SDF-1 (ab9797, Abcam), anti-CD31 (sc-28188, Santa Cruz).
1E CD31 Jetu5e il fm, okl (B4l n=6) T 400 f%% T REALIEEL 5 NRLEFHEAT W
SR, AT T8 OIS DU T 5 N DAB A T R4 I U Y B 40 i
BRI AR, B R IRAE — R 0 ATt v — DMULE, HAR KT 50um HIE &
2 0 £ V5 A LA B = F) RS I A L 2R U AN T

2.7 Gt oh

R, S

3 BR5VHe

FRANT T A 6F K B e 948 73 SR 40 B 8 7 FH 77 A 21 4 N R A IR SR AR AT 15
5, I s T 7 ERKL/2 F1 P38 #fI7F, DANLEAH AR = 4 Sl BR IR B0S fE AL I
JE SRR S 5B e S E g R . EBEE 1 AR, FRATEIECM
#4777 Micro-CT fxilll (£:4H n=12), SLERERExR (K 10-1), HEHMEXA L,
T A I TR S 2R e 0% W S R 3 K SR SR B 2, OB T AR 57 3
B SR = T PR IR ZH (p<0.05), Hrh A a5 R F R B2 B 0 B AH
MLLES 2= E R (p>0.05). 7E{FH T ERKLR2 MG, KA fRF 2k
ik SCS H, HWHAZ A LG ITH¥E R (p>0.05), H-FH8E % ZNKT SCS A
(p<0.05). FEAEH 1 P38 #Ifil5HI /G, R HIHT A B AN 2 S I T WS
B, F1NC HMLEGiT%ZER (p>0.05), P& EH KT SCS 411 SCS+PD 4
(p<0.05)-

DA ESEIG S IRE ], #E SCS Z 5B E W KM K& skt H A g Ed, P38 155
HSWBEABER (BEE 1LNNARD, MEHANEEFARS T OENER,
2 P38 WA 5, IS SO H AR B #EE IV 2% o T ERKL/2 {5 58 3
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WS 53 7R eREE S, HHgENE] S, SCS e st B HIRE Lt
TR G R B R .

SCS+PD  SCS+SB

i
|

:

("

= £ 400
~— N 7

S > @
s < S 300
gv S - 200
S =2 ==
>§ EE
o = S/ 100
= < =~
(= s

/M o) 0 -

10-1 KRB 2 SBR BN AR IR SCRE R G 14 H B Micro-CT Al 4521
Blank: ARFARM)Z IR SCS: REMIRIFSAUER AL NC: FARJGARIEEMTEXIELL; SCS+PD:
PRI SCHUE A ERKL2 SIIf71I4H: SCS+SB: FEALAR I SCHUE+P38 7.

FRATTBE J5 0T 28 Micro-CT 54 i 1 K BRBE AR ACHEAT T AR A% H 20 v iy il /e
(FF41 n=6) , FFiEid Van Geison Y {fHll 37 F7 41 = Y o S8 Sfe o He Rl 1 25 R A
JE AR BEAT PPAL . Van Geison Bt 45 R Eon (B 10-2) , TEIRE B E S 1
ANAE, REBRE F X IEN B T 2 R A4 (L Eits) , X
HatrpeEnt)a, HAPEXEIE ST NC A (p<0.05) . f£fH] |7 ERK1/2
HiIF 5, SCS ZH YK b i R A X35k P 1 BH M DX ISR A SCS ZHAH L, W22 TR
GiitEZER (p>0.05) o (EfEH T P38 HfiIFJE, SCS AR B H St X 35 4
FEAE X S AR L 7 B R R B, BRI T SCS 441 SCS+PD 4 (p<0.05) , {H&Z
g =T NC 41 (p<0.05)
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g 12 -
| A A
E
S 0.8 -
sy B
=
bt
= 0.4 -
2 &
&

& 10-2 KRB ERaBmBERE 1 MARKEHLZY A Van Geison e g5 R

Blank: RFAMZT XTI SCS: FEALEIE L ZUMER A ; NC: FARFREBE MM A
SCS+PD: ALK JE 2 BB E+ERKL/2 #7741, SCS+SB: f:Ab i il > 2245 5 +P38 il 714 .
(FpR=1mm) .

FRATHE J5 K F SL AR A1 = (0 G 0 B3RO0 K SR B AR A 22300 v AT T 4e s, DA
MEL A LT . ELRA =05 00, A B BT RE S QL AL (0, BT
R AN 2 G R €, R XN A R BOs B i, FRATTRE S AR I 7R
e Et, HeEgidiE. 4R 5r (K 10-3), NC A iAoz & 3 m
Rik, HRE XIR N RIS WA E T, WHEBRSERE LA, NC 4
B EEVIE T BONWIERIFT B . SCS 4 H Bkt X 33N KB4 R C 48 R B 424,
LA (X I A A/ NFAR ( HGUB 5, SRl mT L/ A B A 5, Wi SCS
AP CAEBERE 1A HREATR TSRS B R s, HMEERMHHAR
ARAREE A RAEE ST TR T ERKL2 IS, FATRIL SCS+PD 4l f4r
U RSAE HE T AN SCS AR LLREAS B A 22 5, IR T K /NGRS 1)
HorbRefg E 2)/0 BRSO E S B, W T ERKL/Z e, Hoa Hg e itis
ZENFI . TN T P38 IS, AR SCS+SB 4 ) 4T i A T A
Rk, FIE RN GRIR 0B 2HZA S Rt EE R (/DT SCS+PD il SCS 4, HEEZ
R NC H, HERIXIRANE 2SO AEHES, Uil 72 P38 #Mifil)5,
Hod B I HEREZ 2 7 B B
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& 10-3 KRB EBIRBEE 1 MHNKEART A LFL=aRE5R

Blank: RKFARMZEXTIELL; SCS: EALEIR X ZMEE A, NC: FARJGRIEE MR
SCS+PD: #HALIRJE X 258 E+ERKL/2 ##IFI4; SCS+SB: ALK R S 2815 5 +P38 i 714 .
(b3 JR=200um) -

B T X AR T AT, FRAT IR G A SRR AL TR P38
FERKL/2 H500 f bt X 38 9 RIS Ak AP IR AL . JRATT 2 JE e T CD31 [k
&, JERTEERGEAT T U T SR R R R (810-4), 5 NC 4UAfLL, LA
JFE BB A 1K BB S I AR XN T A T 58 2 i LA S8, AT
M HE R 5T NC X4 (p<0.05). 1MfdifH T ERKL/2 455, SCS ZHi
K BRI iR A5 DX 3 P ) L H R SCS dHAR L, WZHZ MGt 2% 7 (p>0.05) .
FEAEA T P38 4l 5, SCS ZH K b hAi X ek P 1 BH 1 DX ST AR HH R 7 W
(KR F%, BIEAKT SCS 411 SCS+PD 4H (p<0.05) , F1 NC HAAHLEA Gt %% R

(p>0.05) »
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NC 2 80
e oo g N E
i X w A
S 60 - A
% 54»§§§% =
: G g
\-»‘.‘. tm% = E E 40 i
=}
SCS+PD SCS¥SB g 4 | B ;
W RS =Ny : - s =
G . - S S ‘,." 424 el =
RS ;@? :
Y \' &‘ 2 0 -
‘iu; i;\ : é#b qéjb Qgio q’qéb
st §0
o~ Ny 4 %cj %CJ

& 10-4 KRBEGRBBE 1 N AR CD31 Ftadi R 5T E 5

Blank: AKFARZ AXTHRAL; SCS: FEALKIFECHMEE A, NC: FARJGREE MM XTI,
SCS+PD: fiEfbAig JFSZ 228 H+ERKL/2 fIHIF)4H; SCS+SB: AL IR 248455 +P38 54
(bR RA=200um) -

60%

45% - A

30% -

positive cells

15% 1 C

Percentage of VEGFa

0% -
c5° &

& 10-5 KRB EBRIER 1 NHRK VEGF JeB45 R 5H 402 BT

Blank: RFAMZTEAXILA; SCS: FEALEE X ZMER A ; NC: FARJGREE MM A
SCS+PD: AR E S B E+ERKL/2 #lIilF)2H; SCS+SB: #EALJEJH 2 48455 +P38 il 5l 4H
(b R=100pm) .
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FRATTAR o RS DX 35 P 5 7 I A R 7 RO 4N T VEGFa IR IR REAT T 5E .« &5
FER (E10-5), 5 NC ML, RSB G IR BB B it 1) 20 211X 3
NHEE LK) VEGFa ik, L VEGFa FHEA40 M L1 28 B T NC X R4
(p<0.05). TfffFH T ERKL/2 $il )5, SCS 4K BB B 45 X 354 1) VEGFa &
LKA SCS ALAHEL, PRl IAl Bt it %R (p>0.05) o 7EMEH 1 P38 il )5 ,
SCS ZH 1) K BB A5 X 35 P 1) VEGFa FRIAKSF VL T BRI N RE, B EAKF SCS
44 F1 SCS+PD 4 (p<0.05) , {HHFIEZME =T NC 4 (p<0.05) -

_NC o SCS g
..‘\.;;’ "-"A /"'\-‘,‘ X ‘ / “‘\‘“\. "'/-i\) =
X "1; T RSN
7 ¥ oD S s, Q w» B
- : e U 7 = 8% -
a T
S =
SCStPD  SCS+SB £F 4% 1 ¢
) QR _',,")F L= Q-l
““- -.V K.{\»&}. 2 .:} R o
A=
OB RSN C S O P
ST e "h‘. “‘»-\ Liwh % A f 3 e Q %
;'\'!\ Y \’ v} BN ,I‘ e v N %C%x %QGV’X

B 10-6 KRB EGHRIUEE 1 A HBFH Nestin Feta g 5 50 40 fu & B 40

Blank: AKFAMIZ AXTHRAL; SCS: HEALKIFE X HMEEA; NC: FAREAREE MM XA,
SCS+PD: ALK IR 3 2845 H+ERK1/2 #5754 SCS+SB: FEAL IR 3 2815 5 +P38 | 75 4H. o
(bR R=100pm)

FRATTE T Nestin  BH 4 18] 78 57 40 M (4 53 A5 SR EAT TR0 . g5 SRR (|
10-6), 5 NC AAHLL, AWK RS AE S 5 (1K BB B S M 2 XN A 5 2 19
Nestin [)3iA, H Nestin BHE R0 L1 229 55T NC X R4 (p<0.05). T
T ERKL/2 il 7)J5, SCS LIRS B i X 35 P 1) Nestin 21k /K-FA1 SCS 4AH
FEEME A PEAIC (p<0.05) o ZEAEH 1 P38 i3I/, SCS ZH K b 45 [X 3 N
(1) Nestin ZRiE/KFHIL 7RI T, BEAKT SCS 4A SCS+PD 4H (p<0.05) ,
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A NC AL E A g5 %257 (p>0.05)

PR SEBG 25 SRR W] ERKL/2 $0| 77 I35 52 i 310K BB SR X 451 VEGF
ik, eI LIRSS, AR ERKL2 )5, %4 VEGF
FIEWZ R T HERHH . FATI IR R R FAEAR R 25, B
TZAHI 5 A VEGF /KSFAZ 2 740, AR 2 5 55 45 57 2 R 1 4 0 4
LI AT 5 3 T R4 45 RERS 7E ERKL/2 52 BRI, 3@ I %t 2 5 3 b (i HAth 7 A 41
FAG 5 1 IR AT RS, Wi EEAR F4EFE T VEGF 18R RIE/K T, 3417
HADLAE J5 SR SR IR B 7 R, 6 ERKL/2 155 5% Sl Bt R AR AR S 28 B2 5 A
MBS TR P T4 (1 A AT R — B IR 5T

L b sun g RARH, 07 A 25 4 AR R S AR R R 8 B S (1 i i3 K BRI Bk
PUEE N LA, 1 P38 &5 5 H MR 25 5 3k, 24 P38 523
S, HARHE ML BE S R BRI T ERKL2 #0540/ VEGFa
(RIRIE AT A K AR B, BB ERKL/2 3508 % B M Ak (st R A i . P38
FERKL/2 XFRA5AE S IX 45 P DL Nestin 2 [ A 2647 (1) B i 17) 70 o 40 i 25 H 3

s, b P38 #iilf5, BMSCs WU H WIRE, Wl T P38 53] 1 SCS
fEHEAN YA SRR

4 1N
WA S8, FATISUE 107 A2 £ 4 A A5 S ER M R RE 6 ffe 3E 7K ELE 19
SRAFIE R, RIRENS WY A2 Bt K BUBCE B 0 S R i B . SRR R BoR,
MR R S ER e s (e ot B IR i A2 ORI AL . i P38 2 2 S M i S 2Rt 2 7l
JRILE R SRS 5 e i, 24 P38 A, fe b B S AR et A AN A L i
J132 2] 7 WLR AN tAh, ERKL/2 tBAERE AL SR S R R R AR Y s e v AR
SN, 2 ERKL/2 Al e, sRa5: DXy 18 25 KT AT BRI
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R+ A RIUER & 5 AR A
K S SRARE A AL B R

T T ) SR, FATTERAE 1 P38 5 5 ¥ Sl Bk A ERK1/2 15 5 8 Sl B AE 47 A2
212 AL IR JF SR BHIE R SRR SR i S e . AT P38 sttt
PR SR S AR AR B S I DGR IR 7, M4 T RRURH0 P38 HifiIE, AL S
ZRAR B s A B R RE R R AR T R B T ERKL/2 12 5 3 ARG I R 3EAR
o ATAEASZIGHF, HE—D %N P38 1 ERKL/2 #IF )5, KREE B E
TR ) PR 20 M (IR AS HEAT AR DG ORI, SRS A A OG5 5 S K S A% A
BRI RN S Wb T B 2 2 T BRI, DL IE AT TAF 458, BDAREAL IR IR
SCHEMPRLE I A A R R A S A, IR S

MRS58
KB SRR bR A ORIET S5 DUEE 5y, 881
10% P 22 A 2R By Ak
5% EDTA Bt 451k
Anti-CD14 ([A] %5 —# 4, LK H), anti-PDGF-BB ([F5 34, L),
anti-TRAP ([&] %5 =54y, S2i 1), anti-CD31 (sc-28188, Santa Cruz), anti-Emcn
(RS =8y, D,
> Alexa Fluor 488 %t{t 75 hric — i, Alexa Fluor 594 £L 05 ehnic —Hi ([H% —
oy, LT
DAPI 4',6-—JikEe-2-28 M| (A28 =38, Se4e 1)
PUROGHERE R, IR, JoKOEE
KK Leica RM2235 V) il ([R5 — &85y, s
BRUPK I 7 =i T 3 B Ot WAEE (RIS =8y, Seie )

vV V Vv Vv P

YV V V V
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2 B&

2.1 KEBBEFRADEY]HHIE
R8sy, SEfti.

2.2 REBRBEAAEYHHSETRETRRE
[FlSH —FB oy, LSt

2.3 Gt oth

[ 28—, LI —.

HRETR

AT K BB E AR AT T A5 F G, WIE T A, Rl g e
B AR A TR 52 B8 42 Ji5 OB 452 DX 35 P P B A 4 P 3k A TG ) S2(E P38 Fll

ERKL/2 ZZHMHIJ5, B X 38 P A% 40 R ES 1 0

SIGLE R EIR (B 11-D , 5 NC dALL, FER IR S 48 5 J5 10 K U B
TR BT H 2 1) TRAP PV BAZ AN, L TRAP BHPE ) SAZ 41 £k
AR R T NC X (p<0.05). MififH 7 ERKL/2 #lifil7 )5, SCS 4k
BRI B BB DA PN (1) TRAP B F) SR AZ 41 A SCS 4 EL, W42 I B S it- 2
Z5 (p>0.05) . fE{EH T P38 #IHI5IJE, SCS ZH A BB B X 4k A (11 TRAP
FHAE I BRAZ AR Bl O 7 B R ) R B, BHRAIR T SCS 4181 SCS+PD 4 (p<0.05) ,
5 NC @M tbE A gt %% (p>0.05) .

Merged CD14 TRAP DAPI

L, 50 -

= A

.P' "0 } A
-+

- = 30

;£

= 5 20 B
;Elﬂ T |
< 4

o m

= 0 D
; NC scs T3P
71 . 1y s(s

B 11-1 KEMAEFRRER 1 AN RERAREERET RS
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B s 2R Y437 9 CD14 Aic IR B AZ I, 20 B2 hRic o TRAP, #5508 DAPI Je (a4 o % 20
41, Blank: KRFARMZ AXHEA; SCS: REAEFE S AUETH; NC: FARJERIEEHIBIHEXT ]
“; SCS+PD: HEALIRJF S 4UE ST +ERK L2 $IHHFFIZH; SCS+SB: HEAk i 5 2 4245 5 +P38 i 51
%1,  ChER=100pm) .

FRATTBE JE R T S X I P A% 4 LR 7A PDGF-BB 7K -F . st g SRR (]
11-2) , 5 NC 4AHLL, AR A8 5 15 (1 K BB S0 ¥ 4 23 DX 45l P B A 240
ik PDGF-BB HIK i iy, A2 AR5 PDGF-BB HI/K-T-ZBE T NC X i#
4 (p<0.05). TMiffifH T ERKL/2 W75, SCS ZH AR BRI i det X 35 Py Bz 4 g
ik PDGF-BB f7KFA1 SCS AL, Wz Mgtz (p>0.05) o fEfHH T
P38 il 57 f5 , SCS £H 1 K Bl e B Bt X 3 9 SR i 4l g ik PDGF-BB IU7KF B T
B RFE, WIRAKT SCS 481 SCS+PD 4 (p<0.05) , 5 NC L&A Fiit
#Z53 (p>0.05) .

Merged CD14 PDGF-BB DAPI

--

=

10
: A
30 - B
Qe
SCS S 20 -
B
- SRR (]
, [l
o PD__SB
SB ‘ el

Bl 11-2 KEMERBEBE 1 AR RRERERAERE R EES T

BIFR 2R 47 CD14 bRic 240, 2058 6hnid ) PDGF-BB, A h DAPI 4yt (1) 24
M. Blank: KFARME AR, SCS: EEALRIE L ZMEEM, NC: FAREREEMIATE
XTHEZH; SCS+PD: EEALIR IR A +ERKL/2 $ifI2H; SCS+SB: FEALIR R 545 5 +P38 1)
filFZH.  (br/R=100um) .

-

Numbers of CD14"
PDGF-BB" cells / mm?>

SCS

AT BE 5 g — 0 xR Al i R S AR 8 S M OR BB R X A
CD31 Emen™ XX FHPE ML BEAT 72 |AUAI . SEIe S R EoR (& 11-3), 5 NC 4
bb, R JE S ARAE S K BB B A ZH A X3 B T SE £ 1) CD31 Emen’*
RUFHYE ML/E, He CD31 Emen™ X BH 14 ifiL 4 (1) £ & be g 22 B i i T NC % 2H (p<0.05) 6
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A T ERK1/2 4057 5, SCS 4LH K SR B R451 X 42k Y 1) CD31*Emen* XUBH 14 1ML

EINECE SCS 4AHLL, WHZ MG #% R (p>0.05) « TEfEH T P38 i
J&i» SCS 4L AR FUBE - Bt X 38 4 ) CD31*Emen XUPH P I &5 OB H B 7 S T
B, B AT SCS ZH Al SCS+PD #H(p<0.05), 5 NC 4LAH L A Fiit 2% 2% 57 (p>0.05).

Merged Emcn CD31 DAPI

s

= A A

= il

(S ..

"

= @ 10 - B
23 _ | B

; ) b | - ’_‘

: , N

;E ’ NC SCS o
< 1 N Ls S(—vs

B 11-3 KRBERBER 1 AN KRERIEREEREIOLERIMT

IEP?I Jetifi ey CD31 FRicHIMAE AR, S5 ehnidy Endomucin RAMIMEHL, WA
DAPI Bt ) AHiffii% 4123 . Blank: %%ﬁmlEﬁV% SCS: fEMIRIFEZMEHEH; NC: F
RIEREE R PIVEX AL ; SCS+PD: LR F S AMEE +ERKL2 #iifI4H; SCS+SB: FEAL/KR
JR BB 5 +P38 R4  Chr/N=100um) .

PLESEaG s R, L[ P38 5 55 Sl 23 d 5, Haotknh
TRAP [HPEFAZ A RE T HIL 7 R %, X 5IRATARS LI 45 R —3 . [FRF, 5
2400 73 W PDGF-BB 7Kt B R FEAK, G4 X 4k N 2 i1 PDGF-BB 4 S HI{2 i
B RIS K ) CD31 Emen XUBH 14 IfL 7 i 4 5 B B PR . FRATA N IE R B T
P38 {4 2 T HAZ M I 7 o A i D e A, NN SRBVE B, A
U I AE AANA  B3 A& R 1 5E e, R ksz T A SVE BRI . SR U T
1 Y N RE AR R S SRR R SR O B AR R LT P38 55 S SR A 1 A% A
ML) AR 2 i Th e, AT E SR 3 ) B A A 1 3= Fh A VA B, 3T S Pk
OR=a7SIRIERE L Y =18

1M ERKL/2 (R30I 3 F A BAZ A PR A = A2 52 M, B 1 ERKL/2 AT R
it £8) 77 2 T SR DI B B AR RS . FRAT Rl R SR AT, HE— B R
% ERKL/2 {5 53 Sl B AERE AL SR S 28 R 2 5 B U i SR P R A
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4 INGS

g LRmR, W ASEISIRAT A I 17 A A R N AR SR SCER AR e % O
FAZANNE) P38 15 55 Sl R AL B A AH L 7 A A 3 Wb T e, AT E Je) 348 )
M ARG R0 8, BEmSeB PROE B SR B . AR P38
RN Ja R SN SRR A B A AT o I D e B A2 2 B 1 R, AT A0
il 7 HAR S AR E AR . 1 ERKL/2 X BLA% 4 ML 1 43 A AN 3 3h D BE 3 A 52
LRI eI I A 2 A LA ) F At R g A s Xk Y R AR B EAR
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&

AR, WAVIRUE T 07 A 204k WA IR S5 SRR R R4 A VA 25 1 1

RE R, RN BRI SRS A AN K SR B SRS R B0 T R A (Y SRR IE S 1

BE 7o BRI — 25 R AN AE £ 4k 9 e b DR S 28 A L B 0 1 SR A5 A2 1) - 1l ik

WS RAZ AU P38 (555 i@, (Rt ARG A LRI WA Th ARG, AT i — 25

Pt R A A ERS , IR RETE T 0740 M ) A DX S A, AT IR 2H 2R ik 43

B IHERE . AT FTIAIE T 15 A £ 4 o9 ek A R I3 S 28 B M S B B A8 B 5 AR L

() R RV R, S HHE— D AL TR A T S B0 B Rl AN 2 18 SR

FELILER.

L. ViR AF 2 P REAL I SR SO R B R I AR 4 I REAL IO BOR, RERE BT AL B
B ML Z 7 REEW A AENT A RITE R, IFRE AR B Hh B e Fp S AT
FERR I 22 %

2. PitE AU NI R IF OB B R BRI s R, FERNENG, Aslst
JE ARG 3R o 8 0 R -5 9 R 200 M PO 1 m, FUREL N S 2L 32 1 & 9 7 A 5 7
A EVEE 2 N, BB A YA B

3. FUMEGHIBEN B AR R SCARAR LG, i AR 41 4k PYRE AL I S S 4R R R B0 L BB A F) B 18
Bhedy, RPRIEROE, HE e s, &% RS RS TR &R
SR FREMEMEN)S 3 AR, FERR L AUE R S s s it B
BN, BEMEAE FLAB AT X 4ok 4 00 5 38 B s B A B i

4. /NPT SR H LSS IR, AR AR Y P RO IR S S R R T A (et
AR X IR A ML o 5B IR S 2 kL DSS AH LG, R R S AR RE S TE
SRR L BCE 2 BT AR VS, PRIV AR ISP 25 & B AN LA S e 2 2L ]
Wi T DSS. MtAh, FESCHL R M AR EIN, SCS 58 B I i {2 2E B A i 1)
UAE

5. A A4 AR S5 SCHEA R RE % a8 I 0 B A M ) A, (R R TRAP BH A
(B RZ A0 04k, FE I £ () PDGF-BB, MM #t CD31 Emen® iy I 7 4
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10.

Ko, AR R B L S s 73— 5T, 205 IR SRR 4 R RE % 43k B
Z Y] SDF-1, TGF-B S AHCAHMIE ¥, BEfIE— B R e, LARTE &
Fpr M 528, AT e — 20 (R (R E SRt DX i SO a1, IR SR EE 11
A

i A 25 2 AR 5 S HE A B ERT B R A I P 3G G o T DA R A R R 3 1 S KT 9
B TR o A, 1 R 2R 4 N A IR R S AA R B B AN B {2 13F BMSCS/EPCs
R R

R A R RE O AE 0 AR AR 2 Y AU SR S BRI R, 200 TRAP BH 1 5
AMZAML, HAAG S ThRe R A T R . FEMRMIER T, 4
BB TE # S/K P RIB /K P 1A B8 2 1A R4 57 (VEGF, PDGF-BB, SDF-1,
TGF-B) o Al S5 S AP ARk ok B A% A8 . 1 3 — 11 FH 2 LA a0k i 5 £ RN 400 e ) S e
71, FEERAREE SR PR R B W B R R

FET AT NI SR SCBE M RHIPE R, SR 0 23 A6 TRAP R ¥ 4 1%
NS, HBTRRIAA WA N AR DG4 R ¥ (SDF-1, TGF-B il PDGF-BB) fit
5 FE PR A1 S5 (R 2 B B 1) 78 57 T4 i BMSCs AT 14 12 Rl 4444 it EPCs 41 i
HELRE T, LA R AL AL WA BE 0 I AH G4l B A7 (VEGF, SDF-1, TGF-B Al
PDGF-BB) I&feMS (L1 ILE N B2 B4 4 it EPCs 1 B IILE FIRE TS

P38 T M ERKL2 EHAS 5 T SAZYH ML 17 A= 21 2 P R0 S5 S S04 Rk sl ik o
IR B o T 2 500 A 4 2 P R A2 iR S A e et B A 200 L 3-0 T  5
[K)5> 75 5B+, P38 Al ERK1/2 #j%} VEGFa, PDGF-BB, SDF-la, TGF-pl
MIZRIE =4 TR, P38 {5 5 IR TE S 5 S A MR Fiek A S 28 I 25 )
PR B AR E BV . A, A e R SR S AR R 1) TRAP
BHE B AN AN AL L FE R, P38 Al ERKL/2 PIAME 554 Sl 8 7 —%
IR, T P38 FEXT AU RR I RS B N s 22 . T 7E SR AZ A B AR OG5 5 46 &
g (ERKL/2 A1 P38) HAMiilf5, FHAETAE LR 4t PRI SR S A RME F T It 4%
PFEE R EE (23 BMSCS/EPCs it B AE 1 tH I 1 R R, [RINHERDRME R B 2% A0 85
FEHARHE EPCs A ) K E L T R %

AFi A 24 A A B S 2P ) RE I I i B OB EAB 2, RIVRR A8 B 2 K
BRI 0 7 SRS A () i S A . A IR B S A R (R O 1) A R LA
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117 P38 f2 2 G I S IR A AL SR B A5 5 B i, 2 P38 ]
Ja AR ST IR it i AL BE 32 2 TR kAh, ERK1/2 B
FEREA B S S R 1t By B AR Y s 7 28 1500, = ERKL2 Ml Je,  skin
DX 355 PN PR A KT AT FAEAG

11, (5 R 2 2 A A JR DR SR et e 0 3 3o 0 PR A% 40 L 1Y) P38 15 5 5 Sl iR (i i3t
FRAZ AR IR S0 AT 73 WA T RE, AT RS2 =5 0 ) I A A A TR iV 3, 2t
SEHLPRUE R SR A5 BB R . 2 AL AR P38 S B, R IR SC2RNS
P o3 AR i T R B R 45 52 B 1 52, T ] 5 0 2t 4 2 i A ) ik
FEo T ERKL/2 X B R 40 M 7 A AN 73 Wb D BE VA 52, T BEIE I 542 4 i A
A1 A PR 5 20 T SRt XA P R A I A

g5

LR LR, BRATTIAE T 07 A 274 N R A I S S AR B R L A A 25 1
s I I /N SRR SRR A RN K B B R B I T R I e s S R
T30 FRATTHL I — 25 R BAT; A 41 24 P e A J2 D5 S B LR IS TE SR A58 52 1 B e i 0
LAY P38 (5 S E Rk, (it AR e TRAP BH A 1 5N 48 il 734
Hit—2E I Z ALY - (VEGF, PDGF-BB, SDF-1, TGF-p) , — /5
b D AR R A I AR, 55— THI R R i A R XIS, M
T IR 4 2R 18 5 R
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