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[Abstract] Objective To investigate the effect of concentrated growth factor (CGF) on angiogenesis in
human microvascular endothelial cells (HMEC-1) and explore the underlying mechanisms. Methods HMEC-
1 were divided into the control group, CGF group,and CGF+1.Y294002 group. Cell proliferation, migration,
and tubule formation abilities were measured and compared using the Cell Counting Kit-8 (CCK-8) , Transwell
assay,and tube formation assay, respectively. The protein expression levels of phosphoinositide 3-kinase
(PI3K) , phosphorylated PI3K (p-PI3K) ,phospho-protein kinase B (Akt) , phosphorylated Akt (p-Akt) , mam-
malian target of rapamycin (mTOR) ,and phosphorylated mTOR (p-mTOR) were detected and compared by
Western blot. Results Compared with the control group,the CGF group exhibited enhanced cell proliferation,
migration,and tubule formation abilities (P<{0. 05) ,along with increased expression levels of p-PI3K, p-Akt,
and p-mTOR (P <C0. 05). Compared with the CGF group,the CGF+1LY294002 group demonstrated reduced
cell proliferation, migration,and tubule formation abilities (P <C0. 05), accompanied by decreased expression
levels of p-PI3K, p-Akt,and p-mTOR (P <C0. 05). Conclusion CGF promotes the proliferation, migration,and
angiogenesis of HMEC-1 via the PI3K/mTOR/Akt pathway.
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Y A A1 TG AR AT 5 AT DI IR T 2 Fh A= K B, 491 4 ifi /)
MR M A K A F (platelet-derived growth factor,
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Akt BB AE- Akt (p-Akt) . mTOR, B 2 fb-m TOR (p-
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WG FRIC i P H £ H CST Al Matrigel 3
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CGF 4, T M FWH I 20% K 1 CGF; (3)
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50 pmmol/L B LY294002, L&k E 3 HAEE.
RS AR E 3 MR AL.
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CGF+1Y294002 ZHiF %% 4 M %5 & B ol b, 2 7 f
it oF i X (P<<0.05), LA 2,

a
a a
1"

0.6

0.5+

Control4f
*,P<C0.05,
1 CGF B LY294002 X HMEC-1 48 i1 & 54 B4 82

CGFH CGF+LY2940024H

2.3 CGF & LY294002 2+ HMEC-1 A% % & 6t
RG]

WAL AR B R . 5 Control 40 %, CGF 4.
CGF-+LY294002 £H 4 fd /NG5 T2 B BE 7 W b 344 o, 22
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A:Western blot [ ;B: Western blot & 43 #7 ;" : P<<0. 05,
B 4
3 i

B THT A5 W 2 50 00 1M AR S Al T I AR A
LU 1 R SOOI 17 = O T o | R e
TEAHSC PR F B R 51 F2 A A 3G 5 AT #% 0T B i
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% BH S 5 B0 A A AR A AL > — . T4k
AR 17 2R P B2 A Y B RE L O i A T
4 1l iz PR e B BB L

/N AE S —Fh 22 D 68 40 i . AN 2 5 1k il A
BIIE %, 8 BB 92 A L #5 PDGF . VEGF  # b /f K
A F-B (transforming growth factor-8, TGF-R) . i £F
Yt 40 ifg 4= K A T (fibroblast growth factor, FGF),
EGF.IGF-1., i 4 i8 4 K I F Chepatocyte growth
factor, HGF) 76 PN i) Z2 R A= K A 71 L Mk B 19
Il /NA 32 B 30 B RE A I K i Y R A K B
N TR AT DA SE A AR A R R 5 ol R A R
JEUI B B P B b S FE o B v o AL W
IR ] ] TR TS A2 45U s 2K, CGF 2
AR5 — X5 1L/ B ML 3 (platelet-rich plasma, PRP)
FOEE —ARE I/ M £F 4E 85 1 (platelet rich fibrin,
PRE)ZJF M5 =l . CGF R Z M. hF
3 3 A B0 1 J7 SOOIl /N A AT TS L TG R I AAb
T 5 0L R S5 0 B A SRy BRI R, T AU e i HE R R
O A DR 1 5 78 i 5 0 O 98 ot /A R O ik
AR Y A CGF W IE B 27 4 78 11 = 445
P EL A TG ) S R ZH SUAR 25 1 AT DA Ry 2 24 KR
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&40 HMEC-1 42 4 PI3K/Akt/mTOR B R E L RBEE LK M L&

PETE 47 09 SR 5 L 91 LR 65 2 02 B 0L v g B A A=
KT 2 A R A e s e T MR R i it
T APUEER . CGF A LA i) bl A Bk 8 245 sl 4%
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FVE T HAE, AR EBF R /WA CGF TG &
WFoT.

A K TR S v 4 /N R A A% O, 2 X
“B AR T A A, ] DL A [ A A A
TRV A Y 2 A5 Sl B T AR . BEAE
W9 W] PRP W] 3@ #F PI3K/Akt.ERK.JNK % £ 4~
175 5 300 0 2 HE A A B B AR R L AR A T — AR
INBR ] . CGF Hp AR TR 7 9 28 LWk B L ) 4
PRP F1 PRF A f 28 4k , Ho X 1M 5 PN Bz 200 i 1 4 42 Pl
A B R, PISK/Akt/mTOR 8@ B & — 2% 4k 45 40
A= A7 ) o S L 2 PISK #G L /R 5 4
Akt 538 %] T WE# 45 mTOR, mTOR 38 & 98 # 3 A
Bl SR N 240 TR ) HE B Ak A L R T S A ) I A gk
R, VEGF 2T MM PISK SMEME IS L 7
Z— WA BE 5T F B, VEGF RE 6% 1 i3 3% PI3K/
Akt/mTOR i ¥4 #F P9 5z 4 M 3 58 18 % , 445 b 240 i
P BN A AT L IGF-1 BE 8 o 3OS %
{5 538 B 32F P B 20 B/ g I 5P T 0 B e 0 SR AR R
Hr I A A Y . HGE RERS M 1% (5 5 38 15 S
Ik PN B2 40 B Y 3 B R A E Y . PDGE fig 4% 38
T AT o A R i B LA LAY 3 5 RN AE S L
B 3 145 A= 18 . CGF W & FkaE K+, i
I PISK/Akt/mTOR # # 7 CGF X IfiL 48 N Bz 21 Jfd
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