AL E AR T T 5104

B BR, (LS RIS L4

REEZ R ZMER hUC-MSCs TTEHH X i RE

‘ EERTIZS I, BAAZIFPRE Ebs. Wi eniH, @ EE A bREs

X, XX XX IO, X
Ve AL SUEH BARARXT R, BB —EH S —0h, S5U8 /X Wl%. PIAsazd a2 Skt . ’

C1LHERI 2B R 2 R 2552 e, 1AL BT 437100; 2 WAL RHE A e B 244
SR RS2 B )

BT H S 2RI S
5k SRRl A 4 H ORI T 1T RI(9204 X X)), 1824 B SR RL 5 4015

FERTH H (2022 X X 9) @f%ﬂm%@
*E(E/EE, E-maiTl: X X@163. com

THEL—BAE 400 T/ AT, XSO N B ROMERE, OISR SN SR R SRR 7, ASH SR
T NBRE AT AEET SR ANV EF 1 AER SR ABBLEE. A

NN A G N | /A SIVATEE R G R

ANH P BARBE A A RIS, 2D — KB
I N2 RE CAAR, FFFESR S e S .

iz HE RICARRE R (LUT) (e 805 BE 22 A\

Jivk: RIEHIRUA
ESARIEFRE 25 ARP25), Ry NEZHEHEHALL LUT 46 u

mol/L) . 3BT CCK8 A4 i 5 ; i sCAH B A PL A4t i 184 5 A 3
R T A AR AL ; 3 I B L % A it S O R B R LR
(SA-B —gal) et LU A MU 8 AR 2 dBid ELISA A N4 sk IR i) B
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Luteolin Significantly Reduces the Senescence Associated

[Q

~~atary Phenotype| JOCIEEIRE 3 4, LR EHE— JOBIRIEH.
AT T i (-

XIONG Jif,LI Qiubei, WU Jiliong,et al
(School of Pharmacy,Xianning Medical College,Hubei University of Science and

Technology,Xianning Hubei 437100,China)

Abstract: Objective To investigate whether Luteolin (LUT) can reverse or delay the

replicative aging process of Human umbilical cord mesenchymal stem/stromal cells



(hUC-MSCs).Methods Primary hUC-MSCs(PO) were isolated and cultured
continuously to the 25th generation (P25).Then the P25-MSCs were divided into the
aging model group and the luteolin treatment group.Cell viability was detected by the
CCKS assay.Flow cytometry was used to compare changes in cell proliferation cycle
and apoptosis rate of P25-MSCs.The general morphology of cells was observed through
a microscope and the degree of cell senescence was compared using B-galactosidase
(SA-B-gal) staining.The senescence-associated secretory phenotype (SASP) in the
conditioned mediums was detected by ELISA.qRT-PCR was used to detect the
expression of genes related to cell senescence,osteogenesis and adipogenesis.Alizarin
Red S and Oil Red O staining were used to compare the differences in osteogenic and
adipogenic differentiation abilities between the two groups.Results Spymol/L LUT did
not significantly affect the cell survival rate and apoptosis rate.The morphology of cells
in the LUT-treated group tended to be early generation cells and the number of
SA-B-gal positive cells significantly decreased.LUT could down-regulate cell
senescence-related  genes,reduce SASP  concentration,promote calcium nodule
formation; down-regulate cell adipogenesis-related genes,and inhibit lipid droplet

formation.Conclusion LUT can  significantly reduce the expression of

senescence-related genes and the secretion of SASP
in promoting the osteogenic differentiation an 55 R
of aging hUC-MSCs.
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ANH I BRBE AT A T ARG, 1IR30 ER — G B
I BE AR, FFERE S S

4820cef4cade8bbbe20c) « MRl AR IR 78 it T-4H A AU SR G 7 BT
A (human umbilical cord mesenchymal stem/stromal cells, hUC-MSCs) f&
[ T-20 M 2 A d T AR ISR Y (B T4%) o« OV KERT TR, MSCs 7R K
WA I R b S 2 Z AP R SR A, e I PR EGR B E R M 2 LA, 1X MK
KHBHAS T MSCs HIIGARR A

WER AW 25K E, FIF 25185 UC-MSCs 132 bR, 2T RER T it

&, SCULT A2 R L (SRR R, ARG TR e A TR KRR

% (luteolin, LUT) /& —HfA] LA Z ME ) (AnkELL) 3R BRI BB 2R &), 42—
P 2 Nef2 050, BA ST BRI

A OB ESE LUT % hUC-MSCs 75 58Uk (R4 L, 36 w0 1) 7 o7k 7 4 P
L PR 7S AL AN AR AL RN R B AN L, E AR RIE LUT B
TAE N SRR 1 2 2300 hUC-MSCs B HiI1EZE 2 AU, B, AN A LR
I PEREZ I hUC-MSCs RFFU0F 5, 520 43¢ A 2 R FRAT T i (RO BIF 0 BR ™, e
BLAti EANNGE FLAR B LUT, #5000 MSCs FEZAHRARPR ARG K L, ATTHIER] LUT X
hUC-MSCs HEZ KRR

ST 2 R B s A7 I S

1 RS RZE
1.1 SCEE4HRR

FERBE AT . ST BIRIE & VF ]

ik

I\
=
=

=

PO (hUC-MSCs) $2HL B & H 7™ iR JLIHF iz DU = e 7 ) £

A9 GRAF RIS A = M Ae BESCFr, L5 2016-S996) .

1.2 it7l ﬁ R 25 SR 3 ELR T

LUT ( 4fi BF >99.59%) (M4589) W H Abmole 7 & ;DMEM/F-12 X% 3% %
(C11330500BT) + 0. 25%f# 5 A B (25200072) « KE i - 113 (FBS-PA500) I H Gibco
/) ;PBS (B310K]) Wy [ Y5 5 A 7] ;ELISA 574 (HM10394. HM11031. HM10205.
HM10737) Mg D155 5 /A &) ;FreeZol Reagent RNA FEHGRAF & R711) W B 5 MERE 2
) 1 3R L (RRO36A) « %5t PCR a5F & (RR820A) I H TAKARA 4 ] ; RT-PCR 5]
Y) B Sangon Biotech A & & R ; 40 g ¥4 T2 & H APE X BIO A #]




(K2003) ;CCK-8 (BS350C) « 4 it Sl 77 & (BL114A) . £ 5 W% (PFA) (BL593A) I
H BIOSHARP 2 w] ;hUC-MSCs H¢ & « HfIE ¥ 3 40 4k 55 7% £ (HUXUC-90021 .

HUXUC-90031), PR L. W4 0 Yefa ik (ALIR-10001. OILR-10001) I [ Fe Mk /A #] ;
HER/BEERIRA W (100X) (P1400-100) . SA-B —Gal k77 & (G1580) . Giemsa
P a5 (G4640) T H R E A A

1.3 {%=5

0lympus CKX41 B2 B (H A, 0lympus) ;NovoCyte B4 4 M A% (35 H,
xR ; B4 E 7 ot B vk (35 [, THERMO) ;BIO-RAD/CFX96 PCR X (3£
[%], Bio—Rad A~ #]) »

i/gz SREHIFAUE, SRR, (B,
1.4 F3;

1. 4.1 hUC-MSCs [y B8 Flks 75 4644

F PBS #hstfiealy LA bR 4l . Bl 55 et Vs Lem, IF 2 BRIBFAT . Skl
FRE . AR BT R 1~ 3mm W Fr o K BTRERORE BT 15em BRI, SRS A
10% FBS A1 100U/mL 75552 /4% 55 % () DMEM/F-12 S5 55 3L e B 55 40P & . 2 )G,
Rrefifflik 3] 90%mh & 5 A 0. 25% 8 1 Mg W AL 40 i, K 3R 4R LL 250X g BS.O
5min, JFLL 4000 AL/ e’ (185 FEFEAT AL ARG IR, 24 502 I BE SR 1 3] 70%~80%I
HI AT AR . AT 4UIREILE 37°C, 5% CO. [ BT 7% .

1. 4.2 SCERARE IR Bk

PLIGEAC P25 MSCs ABF RN, 08 2 . FEEMHAIH ., LUT 4H (5Gumol/L) . H
WK BB A 2501 ] 48h (MSCs 4 34 ]) J5, 4 AN 2 2 W R B e 15 972 I 4k 92 1%
7% 48h, SR G AN S 25355 135 (conditioned mediums, CMs), T 2000rpm
4°CHE L 20min, 733% j5-80° C i A7 % H

1. 4.3 403G 20 &

hUC-MSCs LA 2000 /M4 /FLEEFNLE 96 FLAR Y, Fidi 24h J&, K LUT LA 0. 1. 5.
10, 12.5. 156, 20 wmol/L JREEFIIR, 53T HEZLX LA AL S I 4 #4524
RIS O RRMI IR



TEANEE S 55 24, 48, 72h, & 100 u L 4z &b in N 10 L CCK-8 VWL, 4k
415 9% 2h, MISE 450nm AbHEZEE (OD), 25T 5e BN 45 1. A —2K 3
Uy EAT 43T -

1. 4. 4 HARAIEAR BT

2 JE 5317, hUC-MSCs (1 X 10°/4L) #efh - 6 FLAR , 4341 2mL B5 95 2%, 24h J5,
KRBEZAMAN 5 umol /L WK LUT, 5537 48h., FEHIAIL 52 485 35N 10%FBS
f¥) DMEM/F-12. $%3% 48h 5 BUH AR, WB B 4011 hUC-MSCs, PBS J& ¥t /5, FH&
EDTA 2R g W AL, 1000 X g 250 Smin, 35 PBS Welk 1 ¥R, SRJ5 K4 o 88
[ €A T0% LBEH, 4CRERA . F [EERIZHLEL 1000 X g BSL» 5min, FRXH] PBS It
%, 1000X g B O EEE T 200 w L et Zgoiil, JEMA 25l PI. 10wl G
DNase [f] RNaseA iR, 37 C#IEIEE 30min. W H 459K J5 PBS iE v il id i 204 e
A (flow cytometry, FCM) 23 #7140 it .

MR T 20 A, A A R 4 R 3, USCER T A Bl 1) hUC-MSCs, PBS T BE)A,
F& EDTA ()i B 1L, 300X g B0 Smin, JH7E PBS FReis 1 k. SRJE 40
HET 200 0L gz i, i 5 u L JBEEKER H V-FITC (annexin-V-FITC) . 5uL
L mE (PT) 5, JERRIRS), IR E 15min. HATHERIER L.

Y A B R # F NOVAEXPRESS #4447 43 MT o
1.4.5 20 Giemsa Yt

hUC-MSCs (2X 10"/4L) #Fh T~ 6 fLAR , 441 2mL 35772, A E A L, 48h J5

B FUAR, PBS & e 3 3, BLJE NN A%PFA £ 10min, F7[E & ¥, PBS ¥k 3 G 31 %,

AL ImL Giemsa Juff TAEWR, Yty bmin, IV )G, H/KEE 30s, TG, mfsts
R B A AR
1.4.6 SA-B -gal 4t

7 R YR £ SA- B —gal [3E M . hUC-MSCs (8 X 10°/4L) #eF - 24 FLIK
o, AL ImL B5 5L, AR E R b, Br3% 48h HUH FLAR, PBS BRI 1 )5, H
SEVR G E 20min. Bl f5H PBS PRI 3 ¥R, BEIK 3min, J7E 37°C T SA-B —Gal
Pt geta 20h UL b B —gal PHIEZNM 215 6, 8B BB RS B,
1. 4.7 SE 26 E R PCR



H W E R FCM, K537 48h Ja HUH FLAR, #R 41 i i& 7 A Ui B, f A FreeZol
Reagent 71 M hUC-MSCs 32 HU & RNA. ¥ FH 8 1ok & 4 % 0% BF 1 (THERMO

FISHER, China) £ £ RNA i S A4, A260/A280 LLAAH 1.
SIS VI VLR < 7 W < 0 2
CFX-Real-Time—-PCR-Detection—System
Power—-SYBR-Green—PCR—-mastermix 4 3 cDNA, &>l
NS B, i H Delta—Ct ¥ BARKIE 1 S H 51 P07

% 1 oRT-PCR 3|41 57 &

0.5 b ¢

5~92 0 H % DNA (~DNA)

RIS BRI, BN =LE, 2k
AR, REARHPL L
BTN AT B R 5 o B R TR
BETRMERES.

%

Primer 4 % 3)
Homo P53-Forward CCTECTCAGCATCTTATCCG
Homo P53-Reverse GCACAAACACGCACCTCAAA
Homo P21-Forward CCCGTGAGCGATGGAACTT
Homo P21-Reverse CGAGGCACAAGGGTACAAGAC
Homo P16-Forward TTCCTGGACACGCTGGTGGTG
Homo P16-Reverse GGCATCTATGCGGGCATGGTTA
Homo ALP-Forward AACACCACCCAGGGGAAC
Homo ALP-Reverse TGGCATGGTTCACTCTCGT
Homo OCN-Forward AGCAAAGGTGCAGCCTTTGT
Homo OCN-Reverse GCGCCTGGGTCTCTTCACT
Homo BMP2-Forward CCAGCCGAGCCAACACTGTGC
Homo BMP2-Reverse TCTCCGGGTTGTTTICCCACTCG
Homo FAB4-Forward GGCCAGGAATTTGACGAAGT
Homo FAB4-Reverse TTTCCATCCCATTTCTGCAC
Homo PPARy-Forward TGCAGTGGGGATGTCTCATA
Homo PPARy-Reverse CAGCTGGTCGATATCACTGGA

Homo B-actin-Forward

Homo p-actin-Reverse

CACGATGCAGGGGCCGGACTCATC
TAAAGACCTCTATGCCAACACAGT

1. 4.8 B Ae 2 W B e 72 (ELTSA 722)

FR 4 ) 385 7 AR 150 B, i P ELISA v CMs T 32 FH 0 2 Wb 22 84 (SASP) MMP-2.
IGFBP4. IGFBP7 Fll IL-6 ¥ . @it & 450nm AW OGEE SRS 45 R . BN —

23 il

1. 4.9 hUC-MSCs &AMFE T E « R EE JT R4S €



hUC-MSCs BA 2 X 10"/ 7L B e 12 FLARH, BEALINN ImL 55975, H2Ff 24h
JG, RIRERAL T 5 umol /L ) LUT AbEE 48h, FRANIEA K E T0%RA I, TE 4 Nk
TSR, AR A K 100%R & BT, BN R 5 SR IR 2k, X HRAH B & 10%
FBS ] DMEM/F-12 5843577 58578 . B A b, &40 3 MEAL, i,
BT 2~4 e T R, BUIRIE S 2~4 FUGEHATIAL 0 Ju e, Ul 75
F2~4 ] JFAT IR AL S Yeth,

(D) Beg guth, PR geta: FREFRAEE, H PBS BBk 2 UG, H 4%PFA =i
WEH 30min, LA PBS ¥E¥ 3 WK, Smin/ Ik, SFFLEEAT o6 KLYt 15min, SRJ5 PBS Pk 3
U, TS R TS .

(2) AR th . JHET O Yef: 19 0ehR B4R IR B 975, H PBS BT
%2 UG, FA%PFA iR E 30min, LA PBS ¥ 3 ¥K, 5min/ ¥k, MIANTHAL O B,
SEY 15 SR, A A S O ::j

1.5 FitER*

SRR CPME ArHEZ) o f#H GraphPad Prism 8 #AFHEHATIAERLN ¢ 4
%, /X0. 05 BN A BA G o AT 45 RIIMER 3 D AAT S50 7 7 (1 K

FERT TR B Xof SRR AR RL P H IS5 R DR SR . &
MAESE . BIERES &, RIGEILR, LRE@EHE . HEEER, e

ARSI, R RS K R EREOR, S
2 &5 R
B RIFRITLAR.

2.1 LUT 33 hUC-MSCs Z1= 5 HpaiEarISZ I

0~15 umol/L #JE LUT 4bFE hUC-MSCs 41fiid, CCK-8 45 5 iR, 24h %A 40 i A7
WERTLEFEZER, 48h 10 umol/L & 10 wmol/L VL EZH A A 5 53K TR 4]
(P<0.01),72h 5 umol/L K& 5 umol/L LA b 2H 4 A7 75 2 3 B K TR A4
(P<0.0001), WK 1A. AR, FCM 73 AT B, AL AR EL, LUT 414021 48h Ji5 41 i
TR R (P>0.05) . W& 1B, Fit, [FEsLi3ATIEA 5 umol/LLUT 4b3
hUC-MSCs 48h F A6 FAH A5 4k . AL LA L, AR 5 3 41 hUC-MSCs 4HIRTE Go/G,
05 | 4 W] R RIS (PO, 05), S/G. 1 4 B 73 % .3 THiE (P<0.01) « WK 1C,
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' / \H_fﬁmq’ o
l;E.Tm; Red-A (109) PE-Texas Redea (10°

A SRR EER (SHERIEAELL, ** P<0.01, %+ P<0.0001, n=3);B LEREIET-2K;C 4HRR/EHA (SHEEIEME

Et,* P<0.05;** P<0.01;n=3),

Bl 1 LUT QMERTRREER. MiRET=R. AiRiaiaREHRrIsIm

BURTLHI ALoeeiBueessCorer o BRERUON* L *4--S580R, A0 n i

2.2 LUT #p#l hUC-MSCs Hfi=E

HKXAXAXAXAKXAAXXAKXAXAXAXAKXAXAXAXAXXXXX XX

HKXAXAXAKXAXAXXAKXAXAXAXAXAXAXAXAAKXXAXAXXX XXX



2.3 LUT R E=BRXEFRIREFS

HKAXAXKXAKXAKXXAKAXXAKAXAXKXAKXAXXAKXAXX XXX X

HXAXARXXAKXAXXAKAXAXKXAKXAKXXAKXAXXAKXAXXKXAXXX XX

2.4 LUT {&#=2E& hUC-MSCs B B 9 kaeH

HXAXAXXAKXAKXAXAXAXAXXAXAAKXAXAXXAXAKXX XX XX

HXAXARXXAKXAXXAKXAXAXAKXAKXAXXAKXAXXAKXAXAXKXAXXX XX

2.5 LUT #§issE hUC-MSCs {BapsL

HXAXAXKXAKXAXXAKXAXXAKXAXXAKXAXAXAKXAXXX XXX X

HXAXAXAXAKXAXXAKXXXX

A FAB-4 PPAR-y

°
1

>
1

B R 2o e ik R
B R M 2 A R

0.5 0.5

0.0- 0.0

HAH N S

B 4 ARG

B 7R BB S WSO B (X40).

A FZBERRTERERFRIA(S=EREMAELY, ** P<0.01;n=3);B. ;ML O &, EiiE g,

Bl 5 LUT QIR 4BAE R AE 75 L AYSZ I

10
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Prouficts, se. R, MR D IR AR a Xt
FON BT HE B AR BIMISIR, P i SR 2
ks b T A TE R BB AN B 1 S A g R AT g ok
MR e 5%l oK (BIEMAMEEE D) Bt

. FLAERI R d AR SCAEFR EASEH B SOR B
PEFI o 3E2E 40 o 4 1 Jo) 391 BEL

e HE PR AT AT () 22

pl6 Fik L TFBAK SA-B —gal ; -
[R5 o 1 MSCs Sl M 322 5 SASP 1943 BB AH G, SASP S A A BT 7 R 2%
AR 1) B B HEE 5 0, AT DU 5% 4 WA 5 7 AU% O 2 4 S AE a2 4 i )
XU VB AT, &G REMMAA T T “28” . AR A AL MSCs £
i B sk, b BUE Ak, ©AF 2 AN Y AR SIS UE SIS 20 i 3R 5 A R 3R
1LY SASP (1% f& MSCs FEZ [ EBFHRH

B RTA WFFCUE BT LUT AT DA 3k AR E 6 MSCs 1R e 204k, #iil HL A4k, (5 A
SR ZR LUT S i #H G R 7 BMP2 BB AR hUC-MSCs [z " o ik it 45 50
W, LUT 385 N 2 A S 5K SA- B —gal TEMESRAEAE 40 Hu 4R 24k, I T
SASP, b BCH ARG T, BRI B A R A O SR e A0 R RE, 5 TR R IA
IGFBPT [ BB IX — 5 A —80 " o 55, AR EE R oK, LUT REHIH 32 2 hUC-MSCs
IR . BUE BUIREE RBR, &8 LUT FIe 830k KT 4E5F MSCs 1A 2EY)
FAHHIE

AWPFCFEUESE T LUT 88 “FR)r7 (55701, & LUT 2B hUC-NSCs =23
HAE RGN M FRAE, LUT AT LR 24 f SA- B —gal FRik, PEACIEE 40
p53. p21. pl6 MIFRIA/KF, i HAEWE PR MSCs B5 3714 R £ /> SASP (IR, H )3
YA R 3, R sk AR LUT RERSMH] hUC-MSCs A I ME e bR . PRI T
FIEERAER, LUT HAE S R e M R R K 2 A sk RSP AR, 2 B
YEH T332 hUC-MSCs 5 HAE S TUIAEE, (250 200 il ) 4F B R A5 e Ak, W0 40 A 2 )
BEo FREBRIMZ, ARG RIS IEENE T “MSCs M5 EARINLIY, M2 7R
HBh A AR A FE AR B L0 PR R 7 X — W

3 i

B FUAE SEAH i 2 —]
A P E S AR, 5588
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(EARHIT FE A AEA L2 Ak, BAI DL A0 )= 1 ) S 56, 1w R IE 21T 4H AR
DB B M I PR R A T VP Al A v, FL LUT 300 %% 32 2 P E LA FraR A AL . Ut
b, BHIPEEZDONRIN AT 2 [ — Fh i SRR, LUT A8 75380 % HAth 5 R 350
MppEE (gyy < millE. =S, MILEIEEZ N AARERE . =E hUC-MSCs
[ 57 o AR i A i SR SR IR IR AR T

SEEREEHILE 15 A4h, AEY 5 H
ATRE =R BRIR L. S5 R E s A x

e BT, (IS,
SZHR " ’
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