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Abstract

The Concentrated Growth Factors (CGF) fraction is one of the platelet concentrates
derived from complete autologous blood rich in growth factors in fibrin matrix. Although
CGF has been clinically used for optimizing wound healing for soft and hard tissue,
precise role of CGF on bone healing is still controversial. In this study, I determined role
of CGF on healing of bone defects using the rat mandibular bone defect model and also
osteoblastic differentiation in vitro. Whole blood was taken from rats under anesthesia
and immediately centrifuged at 890 X g for 13 min at room temperature to collect CGF.
Bone defect in one side of metal foramen bone was grafted in vivo by CGF (“CGF-grafted
group”) and the defect of the other side in same rat was not grafted as the control (“non-
grafted group”). MC3T3-E1 cells were cultured with or without CGF to test for
osteoblastic differentiation. Gene expression profiling was determined by RT-qPCR.
Bone healing was accelerated in the CGF- grafted group and became obviously 7 days
after transplantation. The decrease in TRAP positive cells were obviously observed in the
CGF-grafted group 4 days after transplantation. /n vitro study showed that CGF had no
effect on calcification nor expression levels of mRNA for M-CSF and RANKL in
MC3T3-Elcells. However, OPG production was significantly induced by CGF, in whose
result was in accordance with the decrease in TRAP positive cells in CGF-grafted group.
These data suggest that OPG induction by CGF transplant plays an important role of bone

healing process through suppression of osteoclastic differentiation and activation.

Key words: Concentrated Growth Factors (CGF), Osteoprotegerin(OPG), bone

regeneration, TRAP stain
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Concentrated Growth Factors (CGF) &, #HE KX * %
UL BEBCmMBROEMMIAKTD 2, BHBEE %
REFT2EHMWELTHERILT S D, ZoFRABFTIC
SWTEAHERA2SZ w, RFETERI vy P THERE
B ~o CGF B fEiIc X 2 #M#MEWRS X CGF 2B F il
o3 fticRigT ELE2rcowTBRALE, 285 FE®%,
Sy POV BEMEITWERCEDSBE (890g%x13 4 ) L
T CGF 2B LEBKBT 7y boA b 47 EFIKC
BEEKEPEHRL, FH L2 CGF2 8B LAE., 2h it B
e l, AFFICRRNEAEZHEBBBRE LR E LA, F
7z, MC3T3-E1 #iflgdic CGF 2 &, ¥ & LB FMMEH 1L
zHEALE. T bIcELSTHH % RT-qPCRTH E L %,
in vivo T CGFBHE®Z 7T HETCHLL»»P ZEBEEK % T
L, 4 HHO®BM#EB 2 TRAP BHEMBE XK > T w &,
in vitro Tl CGF 8 MC3T3-E1fif@ic 31y 32 M-CSF &
X " RANKL ® mRNA o EH L v e akibticEBE 2 K
E X oz, L2L, OPG ® mRNAEHE I CGF I
IOV AEBICENIL, 2o MEIEX CGFBREBE T H T 3
TRAP B MlEoBAE L RO MBAEZIL TWw3 & &K
ahz, bz Ed»b, CGFic X 3 OPG & 1R &
BIEEFMESL, EHtolEzZzZALCEEEZHE NS ¢
TWwW3 ZeEPRTBIRRE,

¥ — 7 — F : Concentrated Growth Factors (CGF),
Osteoprotegerin(OPG), B 8B 4,
TRAP ¥ &
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HEE, AR FHRICTIBEREIPIAECHEREL C
w3 P o B K¢ Concentrated Growth Factors (CGF)
B, AV 7P EMiPHRENROEBTELZRE ST 5 H
BT HHZTH T w53, CGF Z # 1 # % 7 X 8§ Il &
PHAHERHFZRAa—-—FT 1 v yidhike772X71y 78N
EokmLBEBAMzEA T c 1l BEoELyH RS
5, Z N ix Platelet rich plasma (PRP) % Plasma Rich
in Growth Factors (PRGF) & ¥ o B2 Il HE o & M
MR OoPRF TCEHREMBESIRDLDBELIMB S 2., F
e, mifE oK Er B LY, FAEAFBHLEEZREST 52 H
e lLT, BRBRETLZIZDoBMBERMEECRECEERK
DEMEMFET 2D RLIEH I AT W 3 12,

FHBEI )TV vy 7LV ERNEBERZBEDY R
L, iwEZHLVWEBICE#HEL TWw 3, U = R 1
FM o ot e mEAE, BRAEE S B IFMBE N E/M
TIHI iR EVIRESZIND, ThHhRDLLEIFMMEERMTIIR
HLTws3E#&A®Y H v F &2 vt 27 H Receptor
Activator of Nuclear Factor-x B Ligand (RANKL) 7% #f
e & H R o Ml lge X W@ i< ¥ B F 3 % X & Receptor
Activator of Nuclear Factor-x (RANK) i ffEH L, K #H
EME~eafl, mEALL, 65 ERH ZREEL
Tw3 389, Z Oo@FEIKIE co-factor ¢ L T Macrophage
Colony Stimulating Factor (M-CSF) o fE i 28 & % T &
2 %

— 7%, RANKLOofEH R T a4 v 72— (BLbhEER
) T & % Osteoprotegerin (OPG) i€ X b AICHFEH & 1
T w3 -8, Fhbb OPG B EHFME»? L oW hn,
RANKL-RANK o & ZMEFT 2 2 cHEMEB 5L
EEEMLZMAFA L, FRNEEERKD N7 v 2 i FE K
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~FEHEITI3ERFHEABERNTTH 3. FER 2 I v Dy
LEHIRRBEALE VR, BEHEFMMBEIC BT RANKL O %
HrER X223 L Edbic OPG o H2MWMHE 3 %2 o ic N
L T Transforming Growth Factor-g8 (TGF-8 )  Bone
Morphogenetic Protein 2 (BMP2) © OPG % H % & # 5

B LHEINT W B 779,

CGF it & ¥ 2 5 Vascular Endothelial Growth Factor
(VEGF), Platelet Derived Growth Factor (PDGF),
Insulin-like Growth Factor-1 (IGF-1) % TGF-8 7&x ¥ @

VA4 P A4 vEERBFLZREET 2 EFEZ b0 TWw 3 H
oty FHF Mo nfteBasft~s——DEGTFHRHEL
DEELODWTREBAPALZRAIES W, £ CERAPMRTRI,
CGF # 7 v P FHEOXRBAHKOBFRBMIC KT I REER

DO WT fnvive B X O /n vitro THEZEX L 7,

MR E LU HIE

1. £EBRBY

8~ 10 AWy, HE 400~450g , H & Wistar % 7 v b
(CLEA Japan, Tokyo)% A w7z, B ¥ £ 8 HEB®E @A B
(Oriental Yeast, Tokyo) & /K% HEH ICEBR &, HJ X
¥EBRWHRBHRHN (LR 23C, BE 65%)THE L 2. &
P ABFREPNRFZOVEREZEES AR (Y ERFA
T8 2016-22 5 )2 BT, BR AR ERATE &+ &
L-AT o & o

#
=
2. F M TE

1)CGF o {F 8 &

Wl Eg e R oo v R AMKRBE(A4 5 @, Pfizer
Japan)ic X 22 B HME#%, WE 26 £ L WEL2HH X, 23G
DEHFEHTLAREL2SL 6ml ML A, RERRL 21
W ESL P CEEZERIDE(BD YF 274 F°8IME 7




LA vEME, HA BD, Japan) T it A & & R Il /b ik 7
4 7Y v HRAE FEKEELDBEME (Tomy) T 870X g,
ER I3 OoOBRECMBEETZ L 2. 200 ®E.
MEo CGF 28 B LEHE Y Yy — LV ICEHELERL 2 (X
1), CGFo H-ER &K Z2RICH T (K 2),

2)A P A FRBEBHEIKIFE & CGF B 0 5 &
HREBHEE2F 707 B AKBEICLI 22 KEB 0B
A, B THlicxr 7Y v 1/80,000&5F 2%HEBE Y F
HAv(F—5®F)0.2mlic L 2 R BB 2 BL -,
HTHZHER, Nolsb oFE 2 N A RICTKEBEY M

 BE2FEL, A+ I AL 2BERABEROEE L L
e EREOF P H Ao EHA~EBEEKEKT C 15
Ml 6,000 B CER 2mm O X F — L& 5 % v F N — %
HW<TERZ 2mm 0B ER*BERL (K 3a), 6 %8
WA L L, BHAK%Z CGF ¢ L 72 (K 3b), £ #l i3
BHEFELLTINRBRE LA, ZAETLEEE2EL, 5-0 F
A mvikcHTHOKERA ZIT » k.

3. A oBRmMEEABY K o F &

CGFEBHE® 4H, THHIZZ vy P 2xF 747 vk A
BB %, =X v F X ¥ &2 — 2 F b v s (100~
150mg/kg) ERERN B S5 ic X WV BREFX I 2 TH o, BEK
ML THELETRELZ, 0% 4% %5 F A LT
7 e P/ vERKREWR(pH7.2) T 4°C,24 BEREEBRE
L7, 51 10%4NA(EDTA-4Na)il®@ (pH7.0)ic T 4°C »
HT 4 EEMRIKZIT >, MMK®EIE 2~3 HZ & it X
L, MIRKBRTHE, BELCVW I 74 vaEL, &
F AL EFTICARE B XS I P —L4LT 4duym ED
MR zFHEH LA, CGFOoOBMEoEE* HBEWICFEMT
5791 H-ER G &, LEZHEMECCHBRENEBEE & 17
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4. BEEBENEBER 77 % — ¥ 36 (TRAP & &)

WEMEoGEE* AT 2720 ic, TRAP & % 17 -
7. Bt 7 4 v LMK % TRAP Stain kit(Wako,
Japan)Z BEEH MW T, 37C, 45~60 o RJG & & K&,
<V /) —ATHALAELFEMET c TRAP BEME %2 &
=L 7=,

5. ffl g & &

CGF P EEERFMBACFEFRAL T 22 ERT 2 &
DICU ToMEREE2T o7~ HEBERBE®RIZ 10% v &

e W m & (FBS)(Gibco , MA , USA) % & ¥
Fagle’s Minimum Essential Medium, a-

Modification (a -MEM) ¥ # (ICN,Canada) % F » ,

MC3T3-E1 # B8 % 6well dish(Nunc,Thermo Fisher
Scientific, MA, USA)TEBEL -, Z20%, 7T0% =2 v 7
v FPIcELAZMBEEZ «a -MEM $#ic 50p g/ml @ 7 R
a2 0 ¥ v B (Wako,Japan) & 10mM ® g -27J & wr ) v &
(Wako, Japan)Z &ML C I b icHFEEL 2, 7 v b D2 b
mLESM LA CGF % 0.2g/well T ARKERICERNIC
v T ) VT ET o E, BT 48 KRB R IC R E
T 2 72 &

NIH3T3 # g i 10% FBS % & & Dulbecco's Modified
Eagle Medium (LA F DMEM) # M ic T EEBEBEXITo k. T
R ToOMMBEEIZ, 5%C0,, 95%Air, 37°C, & #H &£ &
T T 2%,

6 . Reverse-transcribed Quantitative Polymerase Chain
Reaction (RT-qPCR)

CGF L X 2 &£ BETRAE*MEHA T 5 - oic RT-qPCR
1T o7, WMIEZAEMWBE T TCESREL Ca?2t/Mg2*F & &
vy o3 ) v RO B W (PBS) T ¥ B %® ., Acid
Guanidinium-Phenol-Chloroform (AGPC) % % H »w T



total RNA W H L =, # D%, RNase 7 ) — K ITE&EBE L,
High-Capacity <c¢cDNA Reverse Transcription Kit
(Thermo,Fisher,Scientific, MA,USA) & T # iz BE K b %
fT o 7=, GoTaq® Real - Time qPCR Kit (Bio Rad, CA,
USA)k TEE PCR Z21fro k. b, RHLAEZSTZ 4=
— oA EER 1 KRLEZ, T, TELEFRHEIZB
actin Bfs F(Acth) FE E I o Ww THIE L 7=,

7. A kAL B

HEEMROOARR{MCREZHER ST 27207V FI vy
F-SH & ZIT ok 24well 7L — + i CGF % 0.2 g/well
mmL T 48,12,16 HEHE&E L 2. 8B &EKMA®K,
MC3T3-Elifild o &2 H 2B ¢, PBST—E &L 70%
Tx/-—AT IHBEBEE®R, A A vKT3IHEEFRL L.
Fo%, 40mM 7V ¥ Y vy 1L v F-S(pH4.2) T & L &,
8. ALP & % ¥ &

BHFEFMkagft~—F—D—2CHh 35 ALP 2 FE
L7z, fHE % 3 84 i@ .0 (15,000xg4°C 549 )%, 0.1M
Tris-HCI(pH7.2)/0.1% TritonX-100 i & & L & = & 4
B o ¢ Ml k' x @\ M L k& oo ALP i & #
FF* v FHET v w4 ™ ALP(Wako, Japan)#® i
T Bessey-Lowry #E I THI E L &,

9, Y EAF vy 7oy b

B L MR %2 RIPA bufferic TH ML 20u g 2 3R B
L THEMED LLREELEF 2 10%SDS-PAGE T & K
vk B (20mA., 100V)L PVDF Ric&EE L, R F L I V7
T 7wy ¥ vy s Lk, 1 XPLMHF L L T anti-RANKL
antibody(BioLegend, CA, USA)» %3 »w ¥ anti-OPG
" antibody(GeneTex, CA, USA) & 4°C T it # — X — F 4 b
TR EF R, 2XHMEELELTEALF LY ¥ FHIMAE
1 HHEERICTCRET®E AT b7 Y vt HRP %




¢ K 6 ¥ ¥ % #% , Luminate™ Forte Western
HRPSubstrate (MERCK MILLIPORE, Germany)H \» T ¥
FEILTBEEB L &,
10, B2 v N2 HEDE=E

Protein Assay ( BioRad, CA, USA) % H \» T Bradford
ETHE L &,
11. FEEZBRE

CGFH B Lt IEBRERLHB L 2BERITFH F BEH
EZEE L TRZEL, Student t REZH WT 220 ML K&
YT A BB LAEZ, pfEIF p<0.05 THIHMWIKCHEET
BB EFER L,

m F
1. V4 BREEFTAIZKX B invive T D KR 5t

1)H-E ¥ &

MiE®% 4 HETREBERIC CGF o BE BRI L,
CGF B Hic CGF ol N2 @BD 7, IEBMBETEEMHER
R RAEMREAEDD bz (K 4), BER 7HHTIZ
mMAFCHEFT2RDO>AD, BEFCREBME L LKL
THMEKR 2K AR, BHEKEIEFMHETH A S
T v =

2)TRAP ¥

BE®% 4B o8O TRAP B MM IZ, JE&HE
CHBLTHL2ICA AR, Fic CGFItiEE T 3 W firic
Yo (KS5), THECTR@E: b4 HE & HE
LT TRAPEGMHEMEA2E ML, MERMICERIHED L NI
L 8 o T2
2. B EBFFME A H w7 in vitro T o &

DEFMEsft~—Hh—0BEFHRHICEIT B CGF
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GRALABRCcIZ, BB 4 ~16 B THEKALR O EFE I
EREIRD D>k (H 6a) ¥ 7%, ALP B T+ (AlpD)
FEH TR, CGFH B I BEE L4~12 HE THEE IR
HaMme (K 6b) xh, ALPEMRHOET B X h -
(E 6c ),

HFEMRoMBEArbt~—H2—TdH 3 Bmp2 BEEROD
FAE AT TH S Runx2, MEHECEHD 32 Vegfa ® & i
THHBHIR, CGFicEBE&8 X hhd»ok, Bmpdid 4 HE T
FEEEZ%2AD - (H 7),

) EMESILicEE5 T2~ -2 —BETHEBR
3 CGF o g &

M-CSF #{E 7 (Csfl) 114 H# < CGF ® #tic X v 1%
TR H7, RANKLERG T+ (Tafsfl1) ¥ 2HHEZ KK L&
T rCEHDAENE, TITRAEX Yy Tuy Fick dBET
I, NEE LD ICH 45kDad N v FRAR LV THEE X
e (K 8),

RANKL o F 24 L2 72— (B&YVZREK) T 3
OPG E 1 F ( Tnfrsf11b) o F B 11, CGF Ml & ic X v #
MBI EEBEREMNZ2RED 2 (9% ), ZoEEFHRHL
— % LT, MC3T3-Elfifasz& EE P ic OPG @ & v
sE oM MEED - (K 9b ), ¥ 7, MC3T3-E1 #ifg <
B o/ CGFHIBIC X 2 Tnfrsf11bF B & 5 i3, NIH3T3
MiEcRREohZzdo7x (K 9¢)., OPG o RHEFHE I«
B 5 9 % Wnt3as Wnet52a 13, CGF R #ic X 3 5 % 33
o7 (K 10),

B 7

(]

z =
HEEE2PRRETIHEBERF L LT PDGPF, TGFE-§ ,
IGF-1 " ¥ 2SN T w3 12, MR a Ehiciz
NOHEEBERERFRA2EEITNL TS 2, BCIlAEoEHEIM




MR HEBEAECERLTwWS £, Aol BELHLEOD
RER LA L T3 1310, 1998 £ Marx b %) 2% i #f M
MR e LT THEENh~Z PRPIZ, HE Il # i L %~
B, iBREAMECEML, BELHoEBE AR 2E0EDLSS
MEECLXVIEE T 52,2 o PRP 2 #H B o 4 8 8 E 0
DET, Xbic, Farftieruo vy vt rs v n
REDEERLLDHEOFEMBPSLE TS 2 2L, (FRTED
BT 2L VWIRAEERI LT X 2 16-19, 1999 4F
Anitua b 293 PRPO X\ % #io7% PRGFZHEL &
lEoEEE - BB co @O0 cERN &, &
FALARYHEHAErxy PTRIMERPPAMBRZEBET 2 C

Iy, BHBELE»UHEH T2 REEIA P4 v RH
faxHEBEBTF 2 AMBBER*BECE M A8 5 3 LR
TWwd, L2L, MeAPLr <y PFEMHE, OHAKOE K

o
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L
SWToORBMBEAERILEZ D, 2hboBERIMNIKRD
XExHBLAEABMBM/AAKRK: LT CGFAEEX I L & 12
CGFrtoRBMIMLMNRicEET L TWw3 TGF-8, IGF-
1, PDGF, FGF-2 Zn Yo% 4 + 24 v 2 HMBEEMS L%
Rl sTs2cee7s 7)) vty 7 20FEIEFHRE
KEELRERTCHh 2 LEbN T w3 1523 Takeda b 19)
i CGF B it X v 2 BRI cEMHABERZD 22 & » b
CGF o3 4 v A4 vz 7)) vomREEHEEE L,
AEBCIZI4HE, THHILK > CBHEL . .Ling b 29
B, B ARMBEL2EHESER T cEFMHRED
HEF IS CRETMEED Z R TWwE, Tih
74 70V v~ v 2 RABYA I AvEREL, B
T2t E2bn5, LAL, BimM/IhREESRFL
TWwW33 Y 4 P A4y B Te T 7 —X¥RLLEVGEEITHhBZ
LR EETLLE, 1EBUEHERECEBRE2RET 3
PR ELAEHE Y, T25MH, KB REREZT N D> o F
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(\H?[H@#E@*f/f ki:/fVOD/-\}ﬁﬁi%%:
4 v BRI FHEAEZRET 2 AH

£, CGF 28
i+ L 724 — b
Heza&EL TV
K FE I B
3 Z ¢ TR
EEz2 BRE,
A EYAICHAS T 30T, CGEF#% 1 4 H#% o TRAP B ¥
MEIE-7"F OB LELEZLL, REHFOERER Z
ET sz PBLaBaEnrz, —FH, BEME L -
FHERECHS T2E8EBTF e LTCEFMBEAANTCHRET 2
M-CSTF & fz T RANKL @ Fo #H I CGF # # & 2
HET RANKLEGEFHEBEBoOEEAEL 4 HH I HF
5 M-CSF B+ HRHOFE WA zE Db 22 b
b3, F v Nz BLRIACERBEITNRNEDL ok, TOD
CGF w k28 FRHEEMNMIZ In Vitro T B W TlE — B
Mo RIETCH o, InVivo DB E T ©ix OPG T n 2
TZhboRFAEEMROAOMALSLEEMALACEESE L TW
ZHEEZEEL 20k v,

OPG o FH B3V A4 + A4 vz roBERFTIRR
Mo ZEFICT7 47 ) v o BEPMb Y oW
hedo TRzt EZ2 35, Ebic OPG oA KHAM
X, Wnt3a 2 £ & 5 3 Wnt 75 8 £ B o & %L 2 €
i) ¥/, Wntba P FEHHBEREE & L CHHE®ICFEH
% EPH L R T w3 25-28 Wnt {3,
CHELT@MEBINAEZFA PAHA Vv TCHD, ZFAMKET
%5 Frizzled (Fzd)ic & 3T %5 ¢ B A7 =v»rEREL,
rER T Ccd»B TCF/LEF BEERF % EMHILT %5,
@77y IV —%BEBRL, WHETCTIZ 19 BEIEE I L
TWwWa R, FRECI o CERHBFRMEALEL o T 3 29
Wnt3a B BFMBEBOHFARKZIEEILLL, F8B K Z €&
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T % 2, Wntha X B M AT MM x L € Ror2 (Frd
EEZAEE) Z2HL Wnt >y 7 F v FEHHEEREZE MWL
LCHE RN %2 RHEFT 5 2528, CGF fl ¥ < NIH3T3 # g
» b D OPG ARICEMLPR ONAE D o7k i, CGF
o Wnt3a £ Wnthba ® E b ic £ » MC3T3-E1 il f@ 20 &
D OPG AP ERE L2t WS AIEBZEEN TR D 3
BHEELTWB, 72, CGFHEMic X 3 MC3T3-E1 #l iz
T D Wnt3a ¥ Wntha O E FTEHRICELRZIED b n ik
ol 2, CGEFERrBHBMENE F A4 P AL T XD
MC3T3-E1l fif@2 93 2 Wnt 84—+ 20 v /X5 2
Uy vyEAFELTCHERALT OPG BH REL T v % 0 f
HERELTCWSE, Zoft, CGFH Fic X FBHEHIEL
3+ 52 ¢ TCOPCGHBEEZFETA2HAERHLLLT, B-77T
=v v 7 FrEiH 3T 3 Dickkopf-1 (DKK-1) @ R I I
flAFEZXZOLRAE O, L2L, KHEEoO MC3T3-E1 #l B8 i
135 DKK-1 #ZH L XA EIHRHBERBRBRFAUT TH H, DKK-
1 % b3 REMKTFTic X3 OPG R IH | & K E I A 8
H2nEwvw, CGFic X 3 OPG ¥H L E#EMEIc>w Tz &
b b MELPLBETH B,

747 ) viiEERBEICEYMBEES CME YL A
FCFRThAIEhTEY, ToEEicR T 7Y v
BRE (AFr» v F—nF) &L THEBELTWSE LI
TWw3 31739, REB LT LIRETCoBOEEBER
w CGF o7 4 7Y vicksxFvvd—2nFEHR
HhHrRBEBEESELAEZLAZINDE AEBROESMEEETIT,
RMRZERK D LA ERTL, BHEKKCE 7 4 7
JvdhdmanTtwniz, Zhicx L CGF 2L - & H
HEUEXRETFoOEBFLEPEHICHFEZINLE, MM, Moon
5 W JFELHFEMETCHERLZEALEZEASA, FILEF
ERIC¥EH 7 A2 B L L _7&DH, Shon & 35 25
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L7 CGFTid, 4 ATCHEBRRRKRZED L @& X
NTwdZed»rb, CGFiEIBEREDIHRBRIZTT7 47V v
cmz<fio CGF Ko 2 MW T2 E3MHEHENICES L
7o A BE M DS E v,

W
CGF IR XYV FEHEI L OPGRHMEMBEO 1 & &R
WHE Z20EH LERBBERED ~F7 v X2EBKICHE» S
P2t EHLICLAE, (K1 1)

A XICcE LT, AZHEKBERIED 20FRER TR 0,

# B
MEaRbBICEA, BRBERCKESE, KM 2Z2E - &

BPRFRHAHOENBNEFREIECGHINEE, OEK
ﬁbﬁ@*ﬁ?ﬁjﬁﬂ"?uﬁﬂé(Dﬂﬁffii)ﬁiﬁﬁﬂ%ﬂ% H e

R TAEYFFERE (HEAALY) MBEEHRKR, O KK
A“ﬁ?ri%?%%ﬂ?(ﬂﬂ%ift%) HIH & 15 & &, DO

NRtZEENNIE —REM, FREHFESREER O BELR
MBI FRERCERTZ & EHic, TIHEE, HHERELE
WEDODEANZFERERATFRABZLCERELLI»PHAEEERL X
T, T, BADODZHAOZTTE W BP KZEDOKENRZE
B, OFERBFH#EE, OFEELCEBEBOHELEECELS M
tLELETFE T,

KX DODEEO—Fi1Z, £ 59 HEMEBRBEY S PN
K& (PR 294 9A 18H), H 62 AmttEHiEABER
OEARYaERE - FWMMKRKS (¥ 29 10 A 21 H),
FHo4dMEBEBPREHEES (FHK 294 11 A 11 H) i€k W
THRREZLE,
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Genes Primer sequences Genes Primer sequences
Bnp? Forward: TGACTGGATCGTGGCACCTC CsFl Forward: AGTGCTCTAGCCGAGATGTG
Reverse: CAGAGTGTGCACTATGGCATGGTTA Reverse: CTGCTAGGGGTGGCTTTAGG
Bnpd Forward: AGCCGAGCCAACACTGTGAG Infsfil Forward: AGCGCAGATGGATCCTAACA
Reverse: TCACTGGTCCCTGGGATGTTC Reverse: CCAGAGTCGAGTCCTGCAAAT
Runx? Forward: ACTCCAGGCATACTGTACAACT Tnfrsfilb Forward: AGTGTGAGGAAGGGCGTTAC
Reverse: AGGCTGTTTGACGCCATAGT Reverse: AATGTGCTGCAGTTCGTGTG
Alpl Forward: GCAGTATGAATTGAATCGGAACAAC Wnt3a Forward: GTACCCGATCTGGTGGTCCT
Reverse: ATGGCCTGGTCCATCTCCAC Reverse: ACAGAGAATGGGCTGAGTGC
Tefbi Forward: CCCGAAGCGGACTACTATGC Wntba Forward: AAAGGGAACGAATCCACGCT
Reverse: CATAGATGGCGTTGTTGCGG Reverse: CAGCACGTCTTGAGGCTACA
Vouts Forward: GCCTCCGAAACCATGAACTTT Acth Forward: CATCCGTAAAGACCTCTATGCCAAC
Reverse: TGGGACCACTTGGCATGGT Reverse: ATGGAGCCACCGATCCACA




