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Feasibility Study on the Replacement of Imported Mesenchymal Stem Cell Culture
Media by Domestic Ones
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ABSTRACT: The study systematically compared the performance differences between domestic and imported culture
media in the cultivation of mesenchymal stem cells (MSCs) . Three distinct culture systems were employed to culture
MSCs, and key indicators including cell morphology, cell surface markers, differentiation potential, immunomodulatory
capacity, karyotype analysis, cellular senescence, and soft agar colony formation were comprehensively evaluated to assess
the safety, efficacy, and cell yield of MSCs in different culture systems. The results demonstrated that MSCs cultured in all
three systems exhibited the typical spindle-shaped morphology, with cell surface markers conforming to international stem
cell standards, and possessed osteogenic, adipogenic, and chondrogenic differentiation potential. The karyotype was normal,
and soft agar colony formation assays confirmed the absence of tumorigenic risk. The results indicated that there was no
significant difference between domestic and imported culture media. However, the domestic culture medium demonstrated
certain advantages in some aspects: it had stronger cell proliferation ability and higher passage stability. In terms of
immunomodulatory function, the domestic medium exhibited stronger inhibitory effects on T lymphocyte suppression and
TNF-a. Cellular senescence assays showed a lower senescence rate in the domestic culture system. Additionally, when the
domestic medium was used as a cryopreservation solution component, cells demonstrated faster recovery of viability post-
thawing. This study provides scientific evidence to advance the domestic production of culture media in China, thereby
enhancing the country’s independent innovation capabilities and international competitiveness in the field of stem cell
research and application.

Key Words: mesenchymal stem cell; immunomodulation; safety; proliferation capacity; culture media;
feasibility study



PEEH TAHE Chinesc Journal of Pharmaceuticals 2025, 56(11)

- 1405 -

EANRE B ST RN EEA R
It R EE GRS “ RiET” Sig. HE
e E X RGO # ENEE AR, HXRWITH
HHET —RIFLBEE (o UL £NEF
KEARY ), EEBRAE A EMIA~EA
W, R LR ORERET . AERTHR
(mesenchymal stem cells, MSCs) R & [
SRR, EHRARZVURES T R KR A
B U7, RASNZETRAMAN. BHREE MSCs
BFEPRERZEREE, #OEFE—HFLHERE
Hifr, (BIEEERE R ENLAEE.

HA0, FET FRIEFEST MSCs 5 2 5w 1) 5
REZXKME BREHEPTHREEFEHNER,
A R BRSO R R T A B, A
REAFEW TAE K (HAZEFSHD ) {5k
A MSCs RERIEm, @EidathgifeEs. WE
EE, REGRIWERE, BESGEBERMNAGEET
REEREN B _EFEMSCsEFER ENE
B U, WA AR AT N E MSCs BIRR FOR IS PR R
ARMERKE, EFRERE. REEERBARE
RFE 3 —F R ENEDER AR, BERER
EET 4 RS s B E 0 LEF 1.

1 UES5HH

2401 B — 46 3Kk ¥ 7 8 @ ( 3% [E Thermo Fisher 2
8 ) ; Vi-CELL BLU ¥4 g sh e it S R EimE 5 (&
[ Beckman-Coulter A %] } ; CKX53SF %4 %% 36 181 B 5 %%
IX71 B B 4% 6539 W § 25 B Olympus 2 & ; FACSLyric™ %
ALY (RE BD A7) ; AC2-4S1 R AT 2E
P EBRMEFRAR ) ; TP1020 B A H K 8.,
RM2235 AR AN A EEKFLF ; HPI-A BB A
Bl ( @MoTli i S 8B ) 5 Axio Imager A2 RIS RIA 44D
Ikaros I 3 fa 4o AU 5000 5 EE 5 A H .

MSCs Il FTH3E4L (FE A A7, #S MI240818 ;
*%HE B AT, fitS 0001045581) ; A MSCs Hae& (L&

R S ARSI -

WOE A A - 2025-08-23

{EH®T - B % THEMN, ARERFITLESTR.

& &, TR, ATHRTRSFEK.

BIEES - TR, HH LR, ABAKRFHASFE,

CAH, #it5234600612) ; # K BERREE B P (DFBS, K
BHEEEONERBEARAELA) . SHE ( LEEE
EMMEARRAT ) A% BEFREER. PBS. Giemsa 3l
ABTHEHMEETENTR (L) RHARALAR  7- 8
B D(7-aminoactinomyein D, 7-AAD). M FH LR
ioHift (CD3-FITC, CD4-PE-CY7. CD8-APC-CY, IFN-y-PerCP,
IL-4-PE, IL-17A-APC. CD25-APC 1 CD127-PC) ¥ 5 %
E BD A7 : A, RENRKEHIEFE, PRIHKEY
METEELENNEERAR . BRL (BHRALE
WRABRAR) : PoKWWBE. e O Lk T EbRE
FRAB) : RERAKPRHBE T AEE (carboxyfluorescein
succinimidyl ester, CFSE, [ Invitrogen 2AF] ) ; 10% 54
Mg (WITRREMNHEBHFRAT ) ; 1640 HHE (£
Thermo Fisher 24 ®] ) : # ¥ 11 & & -P (phytohemagglutinin
P, PHA-P, {&H Sigma 2A7]);: A EIEME # A (Brefeldin A,
BFA, HUOMBERAEDERBGHRAE ) : A TNF-a ELISA
A (LR RFEEMNEFMRAT ) ; DMEM H3rE. BE
FES ( #E Gibco A7) ) ; AE. KZBBHME L@EEwHk
EUREFRAE 5 0.9% FAMBH (FIRHEE LR 6
ARAT ) 01% 45 p- $AMERRAENE (FEE
ZREGEAFRAT ) ; 2% HEH ( A& Takara 48] ) ;
DMSO( fE WAK 29 ) ; T75 40l % 5518 (12 Nunc A8 };
12 FLiE ( 2% E Coming 28] ).

IR ARG 20 ~ 35 FHEERE (FFE),
EREMHERE T HFINTIRAHREERAFECEZRS
#Wk ( {HS BK-SL-20240624-01), H&@d ¥ miERAE.
SR ML AR H 20 ~ 30 H B RESE, HEEAmMRREd
BRI EMBHEFRAFDNOEEASME (1823 BK-
SL-20240624-01), HELHFMERK. KEFHERE
12h A ZESEREHHE.

ASHBEMM (HeLa 2000 ) Mo B I WS b
HRAH,

2 SR
2.1 A MSCs (19 B85 3%

W3MHHEMNE 1400834, 2BHEX
T A, B, CAEMEFREXTESR HiEHA.
B. C#. WA %A DPBS ik, ZBR35EK.
E RO, UGB BYRRAR 1 ~ 4 mm? /DR,



- 1406

B TARRE RN 8 mL BrFREM T75 Mkt Fm+, &
37°C. 5% CO, % FHE3%, M3 d#ml, FRe
BEIL 70% ~ 80 % it Wit 4 PO AR 4H M, #W 1 om? &
5 000 ~ 6 000 /™4 i) & PEBEFIAEAR . WEEER 4 P2
RAMHFHRE. EHEHRSNT, KR P2 RAMtE
Z P10 AR, 4rAILE PS AAF P10 ARUSCHE 4H i 460 3L
MR EY. SR, RRREYEES. Ak
BA. MR R R T

2.2 Giitor#r

{# F GraphPad Prism 9.5 #3740 it 2 #rfnsd:
H K. B LASME + IR ER AR, PEDT 0.05
BUARBGIHERE L.

2.3 AR AVEN
2.3.1 S, BEREGER

KHANFBMBEM BRI, MR ENF
R XA B s B L & B EHERR I SE .
02% G IR EAE b, 458 Sk 014k ab 52 A
MAEMBRIBREAR, SCOFRAEIL 4 EBhil & .

F 3 FhiE R ZEBE IR0 PS A1 P10 X MSCs 7E 2
EMETHEMBMREES, KAH—, KJIL+E
JUERCK. REES (1. BAER, MRiD%
KW, EERIRRE, TG BIe w4
MUEFIREAK, 2HEEN URERS M, A

P5{R

P104¢

A

hEEZ Tk« Chinese Journal of Pharmaceuticals 2025, 56 (11)

B4

MxifrtE. TBHAREREE, AREKR, EEAK
B B R R, B, ARSI
23.2 ZARE5E

o F A X BB A A% 3% 1 8 (population
doubling time, PDT) ', #4740 M5 40 ¥ . f&% 19
V61 8 7 2 A 40 ff 34 7 i 7 8

PDT=Txlog2/ (logN - logX,)
A TH & AMER BV 06 5 77 8 = MR 2 18]
RIS 8] N R WOER 40 B FR) 8 3 5 X R0 B 7R S
FEE AR B

2R (E2) 85, 3HEAR PDT BIBEARK K
A5, Hh A A40MR PDT HZILIBRER/N, B A
90 7E LA AR R AR AR E R e, MRS
w, HEARKNfaEdEAIRE. B4AS CHH
FUPDT MIZEWIEHE KT AH, HEHEHEALE
Y4k & MSCs ML AR M 5 T AR 7
2.3.3 AR SR

BUAS /b F 6x10° /N i PS 1 P10 AR 40 i, 1
1xPBS ¥iikfa, %P EHMARRR IR
EATHRE, 2 ~ 8 CEYEHRE 30 min /5, Yok 2 IX,
KR A A o, A4 Bl R T AR £ 4 CD73,
CD90. CD105. CD29. CD45., CD34, CD79a.
CDI4 M1 A A4 $i /R (human leukocyte antigen,

cHl

1 P5 K0 P10 (KB MSCs ERRIEFEHIEF 4 d HOESENE
Fig.1 Morphological Observation of P5 and P10 Umbilical Cord MSCs Cultured in Different Media for 4 d
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in Three Types of Culture Media (n=3 ; *Represents
compared with group A, P < 0.05)
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Fig.3 Expression Levels of Cell Surface Markers of Umbilical Cord MSCs Cultured in Different Media (n=3)
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Tab.1 Detection Results of Immunomodulatory Capacity (n=3)
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Th1 ] % 19 8 45 18.68 <0.05
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Fig.5 Senescence Rate of Umbilical Cord MSCs Cultured in
Different Media (n=3; ns Represents P>0.05 ; *
Represents P<0.05)
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BF2~3/F. AR, MA01%EFERE
20 min, KWL, LA HeLa 40RUfE PRSI,

GRER, PHMEX AR R T R KB R
R, RPZLRERAR. 5ZARME, 3
o 1 3% 2 of 1% 9% B9 A\ B #F MSCs 7 3K 33 s 70 B T
FRSE B0 H AU B A0 B R /N R, 3R BB R
T .
2.4 MHREIHRFSE TR

AR RGBS : SHBRETF A, B, CA
AR RE, BEREA9 1A DMSO, Al
BRI

30 r

25

T

PDT/h
PDT/h

hEEZY Tk4E Chinese Journal of Pharmaceuticals 2025, 56 (11)

£ A, B. CHABFRERBH P2 4K, 2
A E ER3 ARFRIPBAHHTHRE, SHKSF 4
X4, B - 196 CHREEPRF 1IN RER
MR, & “2.27 BT HEHSE EREPS K,
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* - ns

i

20

PDT/h

P3 P4 Ps P3 P4 PS P3 P4 Ps
A ALK AR AR ARHE ALK
AR IR B 5 2k CHAR IR I

| Bl s ol B bt N
B 6 FRIEFEIEFABH MSCS AFEEHFEM PDT (n=3; ns {R3E P>0.05; * LR P<0.05)
Fig.6 PDT of Umbilical Cord MSCs after Resuscitation Cultured in Different Media (n=3; ns Represents P>0.05;
* Represents P<0.05)
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{EL1% FH [ 7= 5% 7% 2k BT 48 () MSCs 2R B B i &
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