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(EE) B8 %3 8 E (ferulic acid, FA)*f 8] % & F 4 # (mesenchymal stem cells, MSCs )3 7 4 3 F 41 L B F (stem cell
factor, SCF)#0 5 18] 79 & 40 o ik & o (e B0 i, Toik BUR A @ BT A LB L 10 mL, R A % B0 & e sk 5 8] 2 M a g, oF % %
A JF 4 8] 75 7 F 48 A (human umbilical cord blood mesenchymal stem cells, hUCBMSCs) 4144 71 . 4 hUCBMSCs 4 | i 7 [ i
JERE B FA(0.1.2.4.8.16 mg/L)F 7 LL# & FA {2 hUCBMSCs 3 74 69 5 £ % £ . B hUCBMSCs FE L4 7 52 36 41 55 5t BB 41, 52 3 41 7]
FAERE FA TH, B4R %HA PBS WA, 25 KA CCK-8 4 134 711X % Matrigel (A48 % X ELISA 34 741 hUCBMSCs
HFH Rk E B il SCE 8y 88 7 5 R A %92 7% 6 A Il hUCBMSCs 1 79 % 48 i 4 fb & CD31 wWF By & 3 F UL, %% (1)hUCBMSCs
RS N B BB s M 45 (2)FA (2 3 hUCBMSCs B 7 B S 2R £ 2 mg/L; (3) 5 X B A M th, £ 5
% hUCBMSCs# 7 i % & 23k SCF # /) B % 87, B FA % 3 ® % 2 )5 CD31 #2 vWF #1% 35 9] 3 % (P<0.05) . &8 FA # (&
#t hUCBMSCs ¥ 5 % 2 #:SCF, Bl B} #.7% % hUCBMSCs f& % 2 b, ¥ — 3 3E 52 FA EL A7 (% 3F fn 4 37 4 W ik
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Effects of Ferulic Acid on the Proliferation, Stem Cell Factor Secretion and Tube

Differentiation of Mesenchymal Stem Cells
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[Abstract] Objective To study the effects of ferulic acid (FA) on the proliferation, the secretion of stem cell factor (SCF)
and the differentiation of targeted endothelial cells by mesenchymal stem cells (MSCs). Methods Single nuclear cells were isolated
by density gradient centrifugation from cord blood of full -term healthy newborns, and the differentiation ability of human
umbilical cord blood mesenchymal stem cells (hUCBMSCs) were identified. hUCBMSCs were intervened with FA with different
concentration gradients (0, 1, 2, 4, 8, 16 mg/L) to determine the optimal concentration of FA to promote the proliferation
of hUCBMSCs. hUCBMSCs were randomly divided into the experimental group and the control group. The experimental group
was intervened with the best concentration of FA, the control group was treated with PBS solution of equal volume. CCK-8

cell proliferation test, Matrigel in vitro tube test and ELISA method were used to detect the proliferation, tube formation and
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SCF secretion ability of the two groups of hUCBMSCs; immunofluorescence method was used to detect the expression of CD31

and vWF after hUCBMSCs differentiated into endothelial cells. Results (1) hUCBMSCs can successfully induce differentiation into

bone cells, chondrocytes and adipocytes. (2) The optimal concentration of FA to promote the proliferation of hUCBMSCs is 2 mg/L.

(3) Compared with the control group, the ability of hUCBMSCs in the experimental group to proliferate, form tubes and secrete

SCF was significantly enhanced, and the expression of CD31 and vWF increased significantly after FA induced tube differentiation

(P<0.05). Conclusion FA can promote the proliferation, the secretion of SCF from hUCBMSCs, and induce the differentiation

of hUCBMSCs into tubes, further confirming that FA has the potential to promote angiogenesis.

(Keywords) ferulic acid; mesenchymal stem cell; cell proliferation; stem cell factor; tube differentiation; angiogenesis
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Sy B (M5 . P8610) ¥ [ b [ bt & 3 B
A B2 ] iR AR I (FE 5 :10270-106) | iR il (4t
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2.1 hUCBMSCs 43 & 585 7%
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b7 e 35 & 10% 06 248 107 .10 mmol/L. B—H
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BE R 1L 5 7E 96 LA Ll 100 WL 41 fifd
W, AL 1x10* DA, BCE 7E 37 °C 5% CO, i
FATRGFE 24 h, BEEINIA FA £4 DMEM/F12 85
FEHA A BIFE R R FA 29K 0,124 8,16 mg/L,
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XL, A E 3 M EAL,
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1x10° A~ 20 M, S50 20 1 e A vk B2 FA T i, X R 21
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JiL, A A CCK-8 4 i 1+ 4503 ) & 1 B 13 225Kk, I il
BRI 2 45 4L 40 7 450 nm 4bfY OD {H
2.6 ELISA K&l hUCBMSCs 43 SCF fig

2. 474y B IR A AL 48 b AR 4
B, Z IR ELISA 150 @ Ul W6, I EBHpRAFE450 nm
) OD A,
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fiE
SUR L RZ28 0/ SE - O = O
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R, W H TR K& BT R IR

96 fLHIY 4 C

M ALY A R 80% Ze A7 B, A TE L,
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FA K% 755 PBS ¥ ,37 CHHEM T 24 h, 56
B R WA IR, B L B AILBE I 4 A4S0 15
INETE R B BOE 4
2.8 HPEVOEIEKI hUCBMSCs N R 41k fig

FERG SRR P E B R B L 2 mL &
H1x10%mL 1) hUCBMSCs4IILER A FAXF hUCBM-
SCs 111 48 h J5 Ui I [ 7€ 30 min, F§ PBS ik,
TN 3% H,0, EiRMF 10 min,PBS mik, H 0.5%
Triton X-100(PBS Fi il ) % ¥ i i%& 20 min 5 PBS
PR IT W T I L S % R E AT 30 ming
23 B3R AN 1:50 B B9 CD31 B AR A 1:250 7 B (1
vWF Hiik W & 4 CHEE %5, PBST =¥k, T
i B 1 206 — i il T/ B IgG H&L(FITC) , 1%
& 20~37 CHFE 1 h,PBST 12 ;7% in DAPILEE
JEWEE 5 min, BT Y PBST 12 s L BRI IA,
T 50% H i, SR 5 2 i s e T WS IR AR B
F R Image J B AF#EFT 2 8047
29 GiiteEstr

KM SPSS 23.0 A TG, TR TURH s ”
Foo R 45 2 B0H 1 I A RN O 25 55 4 TR LA
KA SEAEA ¢ K36, P<0.05 M 22 A Giit i iE X,
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3.1 hUCBMSCs Y15 %1% il

JeF e NSRS 3 AR, 4T i kv B
B — HEF 5T | B2 A KRR GG, HES 2
Wetstk . UL 1,

B (x200)

3.2 hUCBMSCs F{ % & 45 5
BSR4 1 hUCBMSCs [ i H 40 M 5 18] 5 5 20
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1 IR ML SIS B 0 4 8, P4 B 0.8

el | AT WASA T AT B, WK 2A,35W] hUCBM- 2 041 T
SCs B 540k o B AN, R4S 4 f& hUCBMSCs 1] % 04-

PR 0N 11 5 544 28 BB 40 B 3 5 o2

HEES T 21 d, R R 05 40N R U €, T -

K 2B, %] hUCBMSCs #{i%F0 L B 4ii,, L V5 0 B2 I, #P<0.05
5 4 f£ hUCBMSCs [ OB 41 M2 1615 5 431 . 26 B4 P hUCBMSCs 9 OD
BT S AL e AR S 14 d AT O Yeifil 3.5 FA %} hUCBMSCs 43 SCF 1952

, X o BE 2L 0 SZ B 21143 3 SCF & 5043 3114 (109.990+
o 5 2 AR N AT (s, ] 2C, FEWThUCBM- TR AL 3 I ( *
- 3.629) pg/ml Fll(367.747+36.948) pe/mL. 5 %F HE2H
SC g y = o e o VY IS
s UEF TN IR HE . SR SCF 2 BB I 25 5347 50 12 28
3.3 FA £ hUCBMSCs 4% 1) 5 15 e BE ) 2 4% SR Y(P<0.05). WIS,
B FA A3V B (9 9 0, hUCBMSCs 14 51 fiE 500
T BB EG 9RY FA WRIEZE N 2 me/L B, 40 it 1 5 fig . 400~ T
Sy B BT FA Vi B 4K S 18 I hUCBMSCs f 34 5 £ 300
B S1E WS . R, FA 2 hUCBMSCs 3458 1 s A = 2007
" 100+
WREH 2 me/l. LI 3. _-
T amEAL 9esdl
15X A L, *#P<0.05
087 B 5 74 hUCBMSCs B SCF & 8
£ 3.6 FA %5 hUCBMSCs A5 a5 15 5l
Z 04 St B 411 55 5 41 hUCBMSCs 1 4 145 ) 4R
%0 5] SR I B 43901 R (95.533+6.315) mm F1(299.657+
28.239) mm, 35 K 2 B ARG I K B B K T X
pinl N TR N S 8 B4, 2 A G2 X (P<0.05) . LI 6-7.
FAWE/(mg L)

B 3 AERE FA T T hUCBMSCs 3555 # £

3.4 FA X} hUCBMSCs $47%# fig J1 1) 5 i)
X HE ZH FTSE 56 20 1) OD (B 53 51 24 (0.354+0.020)
F1(0.506+0.022) , S 56 2H 40 Jitg 3 5 fiE 7 B 5 T %

HAZH 2 B BeiT2¢ 25 L (P<0.05), LI 4, i AXTHRAL B S AL
6 ™ 4H hUCBMSCs & 5M B B & 5 (x400)
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ERK1/2 I STAT3 {555 38 # AH OC 1) 25 141 5t FH DA 4k 5
LRRLIRTIRE , T 47 A B MSCs T
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XoF SR A il T 0t SN I T VK PN B A0 B LA DR A
H RBAR BE N B 40 I SE RS A R I A8 A B, S
AR50 JAK-STAT 5 5@ B A ¢ DL ERFSEEY
UESE FA HAG R 532 OR3P P R 448 M f) v e
A 075 AR B, MSCs 28 i B R 40175 )5 1)+ 22 40
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M RRPE . Qu Q X ZFPIBFSE & B, miRNA-126-3p
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SCs HAATEME, XF A A SEIR2H 73 WASCF % 5 3 il
(109.990+3.629) pg/mL F1(367.747+36.948) pg/mL.,
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— P Z TR 4 A K T SRR A 3 I JE 4% MSCs,
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