Advances in Clinical Medicine IGFRE2£3EFE, 2023, 13(6), 9913-9922 Hans Xl
Published Online June 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1361386

PN G S o il ol b B e i B T
F P iE R B AR ALY

FRMY, DR, 48, LAES, Bas’, T OH"

BRI RER AR, LR R
AT R EE BE g R, LA I
ST T AL LR AERE A BREE PR B i %, LR YT

Weks HiA: 20234F5H21H; A HEM: 2023%F6H14H; KA HH: 20234F6H25H

R

B BIBR I 6] 78 58 40 B SR Y5 1) 41 i 44 (Exosomes of human umbilical cord mesenchymal
stem cells, hUCMSC-EXO0)%}3E/N i i fitif& (non-small cell lung cancer, NSCLC) KI5 A K FeA/E B
Jrik: LAASA94H MU RT SRR AT B, 45T 577 9] 78 SR T 41 L SRUE FUhUCMSC-EXOYRYT, FF43 A4
AR HRA . SMBAEFIRA. ShMERFIEL. S EEFIEAMTH. 253 NH LUK LS
HERPIR/N . HERE . COIRRIETFMMARACE AR W5, MEETY, SZE 0T
i 1B 78 5 T4l B4 4 (hUCMSC-EXO) SYNSCLCRY M . £551: firl R R 8 A A ML Fvk b5, B3R Bk
FIERHMEHAZNER XD, SGiaih&ERANER, &R BN BASNMAMEFIEA. F
FIEH. BHEANERBFRITERE (P <0.05), A BASITHRNER BB SR HEE X (P <0.05),
TAMBAEFIEL. PHIEH. BHBRHAZ MK ZEFERESIHER (P > 0.05). £ iAW FRUEE:
e/ fu it 8 A5 4 948 g KT hUCMSC-EXO e B E A I B AR 1, V& BE ThUCMSC-EXO B & #0114 1
AR RIS LT

X in
NP IR R T40a, e/ Niaftifg, Sk

Effect of Exosomes Derived from Human
Umbilical Cord Mesenchymal Stem Cells on
Biological Activity of Lung Cancer Cells and
Its Mechanism

Yupeng Li12, Zhenglai Ma3, Juan Chen3, Chunling Ma3, Jianhua Shi2, Zhuang Yu?*

“HHAER E-mail: yuzhuang2002@163.com

WESIH: 1M, DK, MR, SE, matt, T NS5 B 76 5T 40 M 0 40 s 44 X i e 40 i A= 4 4 s PE
S N A L], PR IZE 243k 2, 2023, 13(6): 9913-9922. DOI: 10.12677/acm.2023.1361386


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1361386
https://doi.org/10.12677/acm.2023.1361386
https://www.hanspub.org/

FEMN 5

'Department of Oncology, The Affiliated Hospital of Qingdao University, Qingdao Shandong
2Department of Second Internal Medicine, Linyi Cancer Hospital, Linyi Shandong
3Key Laboratory of Birth Defect Prevention and Treatment in Linyi MCH Hospital, Linyi Shandong

Received: May 21%, 2023; accepted: Jun. 14", 2023; published: Jun. 25", 2023

Abstract

Objective: To investigate the effect of human umbilical cord mesenchymal stem cell exosomes
(hUCMSC-EXO) on non-small cell lung cancer (NSCLC) and its mechanism. Methods: A549 cells
were used as the study model to construct tumor-bearing mice, which were treated with mesen-
chymal stem cell hUCMSC-EXO from umbilical cord, they were divided into model control group,
low-dose exosome group, middle-dose exosome group, high-dose exosome group and chemothe-
rapy group. The size, histomorphology, CD9 expression of tumor tissue and cell morphology, pro-
liferation and differentiation of tumor tissue were evaluated at the tissue level, the effect of um-
bilical cord mesenchymal stem cell exosomes (hUCMSC-EX0) on NSCLC was analyzed. Results: At
the 8th week, the tumor-bearing mice were killed with the method of spinal dislocation, the size of
the tumor tissue was measured after the skin was removed, and the difference among the experi-
mental groups was statistically analyzed, the results showed that there were significant differenc-
es between model control group and exosome low-dose group, middle-dose group and high-dose
group (P < 0.05), and control group and chemotherapy group (P < 0.05), there was no significant
difference among low-dose, middle-dose and high-dose exosome groups (P > 0.05). Conclusion:
This study confirmed that: The non-small-cell lung cancer A549 cells responded to hUCMSC-EXO in
a dose-dependent manner, with high concentrations of hUCMSC-EXO significantly inhibiting tumor
growth and cell migration.
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it 2 3R B T B At RO R KT R e m PR MR 2 — o iSRRI Rt, AR RES
K200 J31EVERNR, B 75% 0 885 B0 T 3X P [ 1] AR 95 40 B AR iE , i i i 20 e b v 2 .
Ak /N i i 9% (Non-small cell lung cancer, NSCLC)F1/N4H fifd fiti % (Small cell lung cancer, SCLC),
NSCLC [t SCLC 5 7i2, £ i Wi il (1 85% [2] [3]. WRMA-S il 2 18] (1 5% 3 5 CUg S 13 FIHIE 5
[4]: SRTT, At KL 25% M B K AEAE RO & b, X — Le e W 2= 5 (5] [6]. SR
R, BR TR, RSSO EALE A, AT R fER N R, HARR R, anigfg gk
P ARE. BRGNS RI5 5y, AR B S RO RVE 7],

NSCLC &R 2 R R A 2 —, ZRIE T SCE R SO BRI b R () — 8 Jih
TR, AT N SRR . IR KA L R S Y[ 7], e A —
PTG B S B RCRER A A A AR S A A B AR . R AR AR, mab S, Tl
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HHI R, PR B I RPN R B S . R RE BRI, SR M RUKEARFEIR2].
BT KER /- BFE R I NSCLC B i NI, #d 1TREERFARI L, R REREBULST T BOREE HH 15
KIE[2].

VF 2 SIS RPN MSC AT A MU/ RIB(EVY), BLHESML A (exosomes) FIFTIE(MV), TE3:T MSC 1)
HLEIT HHER, MSC ATAE AR b AL & i R A AE K7L /5 IR BT mRNA F1E75 miRNA
I 2. MSC FMBART T R4 A R, X FR KRR IR T e mmE. B8
Ry, XESH e T 5 TAIMATT ) MSC RJE. A1, MSC FMAAR IR AR FRA T, T
% MSC HZURIE . HAIEPEFIFNIG I 20 S B () g2 ma i oA, PR, 4 MSC -5 it e 4 il — iR 1% 7% B 7E A4
MR R B R IR N, B MSC P AR R AN IAMA N B Lo 22 R AR R o FE Tk, MISC Al A mT LA AR
T MSC i ya 7 (10 AR [8]0 i [F) 78 Jo T4 M /M AR 8« Todtiffe” (0 4u R T 18T i

2. MR 57
2.1. #%

AS549 /NG i 20 B B O v SR AR an RHEA IR A RIS CD9 —$HiA I H 2% E abcam A ]
(ab236630); DAB & tai5f &I B 4 TAY) TR i) G BR AR s W F0R R BRIl T T 18 2 O Ag B =
BHE (S EUIE YT T B2 RS 2 R & V] . KYL-YXLL-2021025) BALB/c P4 #1501 H A6 it 4
AL SN EARA IR AR, 3520 H, i W AR AL GRS MAMAR L ) &AM A2
FIESNAE . ITH, S 4 BRI o B IR R U A [ 7R T A, P AR TR
W 53 BRI M

2.2. CCKS #3575 3%

He Xt A KA AS49 40, LA 1 x 10° ANVALRIEERE SRt T 96 FLAUA, 4B BE JS RS BRI% 20, &
M 100 pL & A FHAF B AMBAR R E : 1 x 10" particlemL ™) (BEEIGTHEZH: 0 pl. AMMAAL T &
ZH: 10 pls ANBAFRFIEH: 20 pl. SNBAEEFIEA : 40 pl. ALSTA: A 1 W) FE3E, BT 5% CO,.
37T CHMERIE M TR IR 24 he ¥ 5 DEFL, 895 24 h, 48hy 72h. 96 h 5, # 10 ul CCK-8 i#
BRI FTA FLA, BT BON 5% CO,y 37°CHITEIRES FRAE T 4k 420 2 ho {3 F BEFRAG AR
W5 Fr A FLLE 450 nm AL FIWOEFEME(A), AL ES 3 K.

23. ERBEESEA

PINBC & /N RGBS A A PN A 1 x 100 I4IME, A TR, b IRk R AbyT 2y
FEE RS, Ak, 4R, BRI s A, Fa4 H

@© HERIGTIEA: 1 x 10° 4RI (AT HPsE)

@ MRIKFEH: 1 x 1004008 + fRIKRFE SN A (250 L)

@ HIRFEAL: 1 x 10040/ + IR EESMLA(500 pL)

@ FEREM: 1< 10°4000 + R SMBR(750 uL)

® frdl: 1x 10°4000 + 4 25 mg/kg

WG 6~8 JE Ji5, JiRd 20 R S S A A L HAE R T B STEAR BTN R, K BB 5 BT 10 f5 4
FAFHL RN 4% 2 B PREREE, 4COKEER, WHEAEY) 55T H&E Jeta.

2.4. SMibERETS X
1) byEWR AR : 75 LB B 85O S P i\ Exosomoe Concentration Solution (ECS i), H
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RN R . AR FR IS 20 mL A ECS ##& 5 mL;

2) RS A ECS WAE K S 0 HRE, Bl RERG 4IRS 1 min, FRET 4CHE 2h;

3) UTIEAMAA: B A TR WA B 0T 4°CLL 10,000 q B0 60 min, FE_EIE, TUETE S MG
PR (G RATREIE i)

4) SR E R HU 1 x PBS 5 RFT B LUTEY), fFHEME, WBEEREEEHN 1.5 mL BOF
o i EIE 20 mL AESEFIIA 0.2 mL PBS &

5) WERAMNBATRL: K5 BRI 1.5 mL E.08 T 4°CLL 12,000 q &0 2 min, fRE LIEWR, %
EIEWCRE SN AR, (F: EVUEKZ, W 12,000 g/2 min B0 R E T BT, RO E
THR)

6) 4tk AR FESR B A AR FIURL R 5 % N\ Exosomoe Purification Filter (EPF ) L% H, F4°C
PA 3000 q &0 10 min, 250 J5UCEE EPF A7 R VR 1A, ek BRI AlAK J5 1 A1 A4

7) ANBRIIRAT: Sk S B AMBAR L 50~100 pl BEAT 43 2 0R A7 T80 CARIRUKFE 1 LA Ji5 4k s ai A
H.

2.5. XIJRSCIEHM4RRIER

1) pRic 6 LB 1M marker ZE4E 6 FLAR AR T E AT 2k R sRIRH =R 1L,
2) 4 6 FLtRk: AMMTHEUR I, H R R

3) HIERR: HERWE, (] 10 p AaHEEARRRIRE, RYRDT A SiRCLER.
4) Yk: PBS UL 3 K, TR REIFAINL.

5) il BT B TR A B L 55 IR 2R (FBS < 2%).

6) SERTHIM: RFRINIATAA PBS ¥ 3 ¥k, 740V ER A .

2.6. GeitFAbTE

B2 TS BUE AT I AN BT, G8it2¢ 0B R Graphpad prism 7 BRI A 3EAT S A0 7, R
FRIR T Z0H CD9. g K/, P<0.05 NEAGHH%ER.

3. 458
3.1. FFE B RTAMES BiEsF

BB JE AREUBE AT, {8 %6 DMEM-F12 JEAili 7% 5 1 K BRI 7 55 3 % 1 I 11 Hh A= ke e 2 g s
B, 75%WREPOE e 3 3, PBS Pk 3, {4 AARFFEY . ARRMESE 2 b5 B0 ORI 0L DA i e
W EB IR, BT 1.0 cm x 1.0 em ZHZAER, SeTBONSERT 45 4F(0.5 WARER L) ¥ 10 cm Bi SR 1 h {2 iBE,
BEJE NN 58 4 55 97 55 (DMEM-F 12 + 10% FBS) 10 ml, FR#e, 4 7~8 d HLUHFEIFAIE L 4008, P3 )5
AT LLRAE S (B 1D

3.2. BrEEIFERT ARSI R N A T 53

R /M A A Hi2 BRSO BRI (VA V6 BB K 2 AR R B AT, RS, P ER. o
FUE IREEFRAT A IR BRI R R AR 1Y) CD9. CD63. HSP70 HIFRIA(El 2(A)~(D)). #E&
AS549 A K LR, AR PR RIS 00 BIVEST 1 x 10° MAIp i, 5 kA 5 T A i AR R
i . IR B ES 250 pL. 500 pL. 750 pL MIAMNSA x 10°AN/mL), 7E MR R 4
JE P SRR S A — UK, AT 4R R S AT T 25D 04 25 mg/kg)— IR (] 2(E)~(H))»
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Figure 1. Isolationg and culture of umbilical cord mesenchymal stem cells

1. BrEE TR D BiE R

B C. D
LT
“F¥Ki4% (nm) 134.5 i'" cpo  CD63  HSP70
Hife i (nm) 106.6 Sus i
R (1x10° 16 | I, - . -
particle mL') H 28KD  53KD  70KD
S GAPDH .
TR 1.16 " - -0
(1x10t N -
particle mL™") o T T W 4 % B B A

¢ W ‘%) Tiy 970

(A): BT RSNBMEIREIIEEQ0 Jif); (B): SMBAK EERHME; (O): 4h
WA BRI 70405 (D). WB AR IS4 BT B AT 45 57 b4
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AR (H): 28R RIS SNk

Figure 2. Isolation of exosomes from umbilical cord mesenchymal stem cells and in-
jection of A549 cells
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3.3. A549 FAEASE BEA S R Bt

Tor 98 SREE 8 JEI B FA AR A, 24wt B 0k g B o e 2HL 230 B L K/IN(EL 3(A) B 3(C))s Gt b 5K
M ES, 45RERBERSHRASMMAMEFI R, PRIEL. SREANZERBEERITFEXEP <
0.05), XM 5T R 2R EA G ERE (P < 0.05), MAMNBMEEFIEL. SN ETFIEA. shibE
AR 2 A 2 R A Gt 222 (P > 0.05) (K] 3(B)).

Aﬁéﬁgﬁ EETEEENEETE B... )
53] ‘ Yt
5= ' ' . ‘ . 20
& ® . sl E 15
& '\\< 10
&
o L 4 . & £ 5
A ~ = = o
. A | g
? I g it
w S AN B K
WO R
ﬁ%ﬁl “féﬁ {61 R4 (mm) F L4 (mim) 2601 4 () #5741 (mm)
24.15 19.05 20.4 18.25 11.1
19.40 9.30 9.1 10.04 11.15
18.35 8.24 8.35 12.3 1.25
15.25 14.25 2.15 8.25 2.45
13.1 43 32 1.12

(A): 78 B CRR BR) T BRI R AN s (B): % SEIR AL IR R /NI Ge it i, SN AR
e B AL R 2 2 B RN ARG R 2 2 A ) 22 R B e 2 RO AT AR AR
NGRS R 2 B2 5 BAA SRR OG (C): A sSIR R 2N BT E AR
PN

Figure 3. Statistical analysis of tumor size after injection of A549 cells

3. A549 AR ST IR T AR B R ALAS T 2 50T 3 4

3.4. A549 FH IR R P LR N e R LR A CDY BIFRIE

AR LT PFA € )5, WA R #1T CD9 M H Ul 25 R R A . 7
BA CDY WKL, ANBMARF R, iR, mflR4RIE CDY, T =42 A1 5CA W& ) 2 5 (14
4)o CD9 ik 4k R W s 18] 78 T 40 A KR A SN s AR MRS I, G 382 N 98 4L
TEAHML, F0 IS B (K 5).

TR o S 2L Y A B S A Sk P W) S PR T AN AT R AL s AL, mf R =, H=4HZ WA
G AR UR P 1)1 v 1 BT S RE 0BT 58 B B, A PR A& S s 4 P Bt 2 B S . ART AR
AN TC I I RE A A

3.5. ShiMETT AS49 fifiE 4R AEIETE A8 RIS

FIFH CCKS -7 Gk I 1 b A4 0T [ 8 210 1. A 549 4G B RE 0 AOSE R (151 6), SR 6T TR 2L Y 240 46 5
RENm TANBAMRIEA . AR, iR, ord, HANMAERHEL. hHEd. sfEaAR
I L A0 0 6 5 RE BT D 55 I G, LA AT A A TR BB o £ g 1 B B R 0 B S R A
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Figure 4. Expression of CD9 in tumor tissues of each experimental group after injec-

tion of umbilical cord mesenchymal stem cell exosomes
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0/

24/

Figure 5. The effect of exosomes on cell migration was detected
by A549 cell scratch assay
[ 5. A549 HRBEXYIR SSI AR SN ik PR 35 4R BT 78 B9S2

o o WA
S L) - ARG
& o R
oy - R
R 1.07 - fhFd
=
2 0.5
§ ”

0.0 1

24h  48h 72h 96h
Figure 6. The effect of exosomes on A549 cell proliferation was

detected by CCK8
6. CCK8 Mokt A549 (ARBIETE RSN

RS HRZEL (VI A0 B S B R g v T /MM R B A . i) mRlE A T, HAMBARGT &=
A AL, R E AR A G TR R IR S MBS . 50T AR B0t 240 O B ) e 70 55
TGRS 4H R 4 B 48 B FE 0 4
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4. i1ig

it & — P s B RAT B0, I B RS, HBURM 5 A, HAEEMNNTR, WA
TBIT R FRYT 802 S BUZ RS BRI R N . % T BEA BUT AT LIGE B, (B2 — 565
NSCLC BRI LG T BT SN[9] [10] [11] [12] [13]. MbRIETT BURIER BT 0038 T T BUIIR R .

BT v, WA, R EWRAE, AR E I, R E, HAHaE
JisE e, HIHARSKIEA L, AT MSC (hUCMSC) 2 3 T4 (176 97 Rl F A S 22 1 1 I ik & [ 14] [15].
SR, hUCMSC FE4ERF DS 1 18 B AR Wi A 5 A RVA 7 W0 7 T A AE AR (1 SR BRI [ 16] . BRI,
TR ICYH M 7572 B R R A4 R T AT 2 B

AN — BT 38 R /NE 40~100 nm MK IENL, HIARFRIRBYMAIIRE, S A &AM, mRNA,
miRNA F1 DNA. S I A=) 55 745 3 5O 52 AR A AR A 22 v, 7R 4 s TR R 3R E
SRR AL E R A RNNFI R 2 — HTEMRBEEE, EfRES S9s, ENh—1ME%
MIAEIE RS, HERRANM LRI VAN G e il 52 1 o A UEARR A, 18] 78 03 40 B kU 1R M i 44 (MSC-EXO)
RILH 5 MSC LI ThRE, BA K Sy S5 A TC MR A o 14 18] 78 )5 20 3 ] UM EL 48 A (HUC)
TE SRR B oK . T hUCMSC-EXO J&—FPaE@ AR T, BA B s 3 iE 68 ) Flg
G H B 928 S5, [R5 HoAth MSC-EXO % AH L, hUCMSC-EXO £ 5 5 FH T P A= [ 22 I & Fhose s (1A I 7
[17]1[18], HTFEMRFEZ YIS EMan @R, ecgms] T RN RERER S, ERETMRPE
S M7V B SR B [19] [20]

hUCMSC-EXO A 147 i 830 75 5 1) SV PP IR B 3 % B (ARDS) A S I & R AE A i Re 71, A
FEANM S 2 AR, PR AIEAN IR TR A, AR RIEVRITAEF[21]. B/ RNA (microRNA) A
i 5 18] 76 Jo 41 B i) A A 448 (Exosomes of human umbilical cord mesenchymal stem cells) &4 55 i Ay Al BE
FEFEVR YT IERE[22]. MBI miRNA {2 3 20 Hu 5] s 200 38 16 B 2R [23] [24]. MIR-598 CA A2
AN TRV RS (0 e R #0170, B PRI 25 ], K R R 15 e (26 ] BB —Fh 2 R Gue e, Hop
Y LALT AEAN SR B SO M B0 51 i . B T2 2 T BB, BRI R —EHEEA T .
(hUCMSC-EXO) X /N i @ FF 22 i (ALF) AT AE I S LI, 75 APAP 551 ALF /NRABEZS H, R
FkE ST hMSC-EXO A RuMi$eE s 7 ALF /NRBIAEREEE, 06 7 M T, ocg 17 EhEeR7].
hUCMSC-EXO SN & Fl B e B IV AE VR I7 715, ¢ LA AT DLE R i6 T B 52 993 R 1) 77 28

EH T 5% i 1) 7 0 240 P B AR e (o el AR i A R R AR A (R H RTT X T NSCLC 1IME
TR o RIUE, A EIEH NSCLC 40tk AS49 B FXT 4. B 505k H hUCMSCs K ) hMSC-Exo
53RN0 f e e R I AE DGk o AR UREE [ B i SNPRI 4H ORI 78, Sl IEAERE RS AR vh

ARSI 7 o 988 SRR L 2K R/ BL R AS49 dRIATEAS . H9FE . iEFAIE S hMSC-EXO %t NSCLC
ERNLE . BT s B SR NG RA R A RN ES, ATRES/MBMEIFIE KN HE K, F
T8 5 S S2ie gt — 2B SRAE . 9 T AT AIESE hMSC-EXO % NSCLC HIEH], AR HLAE FH ) 410k
AN gwd869, FEVCRIEINHIVE 2 757 %% . hMSC-EXO X NSCLC FIAE FIHLHI 75 BB 5K P 34T
RN TE, AR VR BT SR 285 AN AN A 5 SE00F 9T 39 € kil . hUCMSC-EXO X} T+ A549 4 M/ FH 1) 2 Ak
B 75 22 MIE R KSEE— 258K 9L . hUCMSC-EXO ] g A NSCLC I FRiZ R I R B 96 7 254 eAi]
TS TN SR ), VR T 40 00 JE 40 My 71252 M0 NSCLC I R 276 I HT SR

E&WE

I 37 113 49 41 PR Ak e B B R HTE 0 I (N i ) 78 S5 T 4 14 &7 0 Ak Sk it 40 2 42 2 3t A 10 52 g R 3L
HLE, 25 : Y202212).
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