Chin J Clin Pharmacol

Vol. 41 No. 6 March 2025 ( Serial No. 428)

£ 2 0 XF A B (8] 38 5y T 48 AR (o) 1 42 15

MRS U FSEH

Effects of sodium aescinate on the differentiation of human wumbilical

A= =i

Pzt on

Clinical and Basic
Bridging Research

cord

mesenchymal stem cells into neural — like cells

EHwA, Rk 7, A %,
EE %

I A 4 — N R BE B 3 e 4 I 2 B b 22
PR, IR Kb 410007 )

PAN Xiao - ran, ZHU Yong,
ZHOU Jian, XIANG Guang — hong

( Department  of  Neurology, Hunan
Second People’ s Hospital, Hunan Brain
Changsha 410007 ,

Province, China)

Hospital , Hunan

EETUE W F = 25 K2 4 GBI 5k 5 BT 1)
i H (2022XYLHO87 )
PEEEI AT RO (1992 - ) 4o, B BRI, F 2
NIRRT T T A9 AR 6 A
BAEVERE  DGLL, FARBEIN, WA 50
MP 13467679551
E — mail ; zhg3211596 @ 163. com

WE:BH Wb 2 e AR TR ] 75T T 40 i (HUMSC) 0] #4 225 40
MUA PR AR A ST RERO ML . 73k ¥ HUMSC gkt bl R as A4l
IR B ST 20 A SEAAL  N RE sS4, T 4 4 i 24 ] Neurobasal
Medium (NM ) 1 5% 56 55 5%, I, A i 70 5 52 56 41 40 Jg 43 590 A 1.00,2.00,
4.00 mg « L™ L0t B A0 BE AT ML FH S 2Ok s B a5 S I A I B N
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Abstract; Objective
the differentiation of human umbilical cord mesenchymal stem cells
(HUMSC) into neural — like cells and its possible mechanism. Methods

HUMSC cells were randomly divided into blank group, experiment — L

To investigate the effects of sodium aescinate on

group, experiment — M group and experiment — H group. All the cells
were cultured with neurobasal medium ( NM ) medium, cells in
experiment — L. group, experiment — M group and experiment — H group
were treated with 1.00, 2.00 and 4.00 mg - L~

respectively. The expression levels of neuron — like cells markers and

sodium aescinate,

synaptic markers were detected by reverse transcription — polymerase
quantitative chain reaction (RT — qPCR) and Western blot. Results

The relative mRNA expression levels of microtubule — associated protein 2
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(MAP -2) in blank group, experiment — L. group, experiment — M group and experiment — H group were 1. 00 +0. 14,
1.26 £0.08, 1. 74 £0. 16 and 2. 30 = 0. 20, respectively; the relative mRNA expression levels of growth associated
protein 43 ( GAP43) were 1.00 £0.10, 1.14 £0.15, 1.34 £0.15 and 1.53 £ 0. 11, respectively; the relative
expression levels of synaptophysin ( SYN) mRNA were 1.00 +0.09, 1.15 +0.08, 1.32 +0.12 and 1.48 +0. 13,
respectively; the expression levels of neurofilament heavy chain (NF — H) protein were 0.41 £0.04, 0.50 +0.06,
0.71 £0.06 and 1.21 +0.09, respectively; postsynaptic density protein 95 ( PSD95) protein expression levels were
0.27 £0.04, 0.41 £0.06, 0.52 £0. 04 and 0. 68 £0. 06, respectively; silent information regulator 1 ( SIRT1) protein
expression levels were 0.31 £0.04, 0.52 £0. 06, 0. 67 £0. 06 and 0. 80 0. 10, respectively. The above indexes in
experiment — L group, experiment — M group and experiment — H group were compared with blank group, the
differences were all statistical significant (P <0.05, P <0.01) ; the above indexes compared among experiment — L.
group, experiment — M group and experiment — H group, the differences were all statistically significant ( P <0. 05,
P <0.01). Conclusion
regulating SIRT1 in wvitro.

Sodium aescinate may induce the differentiation of HUMSC into neural — like cells by
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[7) 75 55 T 40 M ( mesenchymal stem cells, MSCs) J&
RIET P IR 2RI F 1 Z 68 T4, BA B KR8
MZ R R, T I AF e T & R AL, 75—
FESAF NI TER SN A B 2 e S i, th T MSCs
FLAT 5 FARI ] B0 8 S S e R v . A
I PR L 18] 78 5 T 40 g ( human umbilical cord mesen-
chymal stem cells, HUMSC ) E.45 £ 5% 1 384 5 A1 4540 7
S AT 2B AT YRR T B BFSEE
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A BN A 4k 4 A2 < I (basic fibroblast
growth factor,bFGF) , Jt 350/ B3 R} H A BR A \] 4k
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(methyl thiazolyl tetrazolium , MTT) i &, Jb R IKE

B AT B2 7] A 77 TRIzol 3K & S i skl 6, 2
Ny R AR MIRHECA B ) A P S A R 1 -2
( microtubule — associated protein 2, MAP —2) i 22
H 4% (neurofilament heavy chain,NF - H) A K AHKE
[ 43 ( growth associated protein 43, GAP43) | % fill 2%
(synaptophysin,SYN) | & fiil J5 % & 25 [ 95 ( postsynaptic
density protein 95,PSD95) JJLER{E B VH 15 A 1 (silent
information regulator 1,SIRT1) —#i K& — il 7, ¥
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2.1 QpaiEsE"S AmsASRES X

B A HUMSC 40 0 15 35 76 & 10% Jii 4 1M 3
FI100 U - mL~'55 — 5625 2611y DMEM/F12 555 et |
BT HEFRA (37 C 5% CO,) hEE 7, B30% 2 d b
TR, PR AR A 2 90% B EATIHALAL A . BAE KOk
L R A7 P3 A HUMSC 4 ifd, 270 7E 6 LAk, Bl L
43 RS VR ARGR S SE IR 2 | v 7 S 2 | e 7 S
o, 25 AN IR S 24 b R 4R
1B G P NG SN | =i g 1 U | D
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WG S Al I S R A (R
50 ng - mL ™" bFGF ) Neurobasal Medium %% 3% 3t ; 4
Frl . & 2% B -27 % 50 ng - mL~" bFGF [ Neuro-
basal Medium ¥%5353%) .

2.2 MIT B NAMEEE"

WA R S Ak i) HUMSC 4 it , 3 FP 7E 96 fLAR b
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mRNA AR FRIBIKF-
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B S5 T 2 5 — I LI (5% JBi s 954 A
1 h) ihn—4i# B [ MAP -2 (1:2 000) \NF - H
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(1:2000) \SIRT1(1:1000) J7E 4 CF IR T 17K,
WCH VR G 5 —Pif B (1:2 000)37 CRIEE
2 b, VDRI, SR T N OGN R SR B s b
JKEEAA -

3 GritFAmE
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HUMSC Blank

B 1 RIS AN S ( % 200)
Figure 1

Experiment-L

FLSD -t K%
# R
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mg « L™ -L A X R 43 Ak ) HUMSC 41 it A 21
2 d 5 4 M A7 S R4 i Ry (100.00 + 4.87 )% |
(103.51 £8.03)% . (107.16 +8.18)% . (102.59 +7.02)% .
(101.05 £9.34)% . (95.16 £5.90)% . (80.44 +7.48)% Fil
(73247 £5.78)% ; AL B 4 d J5 40 Il A7 3% 5 53 5l
(100.00 £3.99)% . (100. 74 £10.45)% .(102.59 +7.02)% .
(98.48 £8.32)% . (96.24 £9.32)% (8.2 +7.14)% .
(77.55 +6.89)% F1(70.00 £4.20)% ;5 0 mg - L ™" 411
B, 25 2 d 5,100 mg « L 4LITEE R BT
E(P<0.05),16.00.32.00 mg + L~ 4140715 K1Y
BETFH(H P<0.01) ;50 mg - L7414, 2544k
P4 d J5,0.50.1.00 2.00 4. 00 mg - L~ 41140 faf7
TR T ARk (¥ P >0.05),8.00.16. 00 ,32. 00
mg - L™ AL 41 MA7 T 5685 i 2 T RE (3 P <0.01)
H T 4. 00 mg - L™ fy-L i 1840 2 % HUMSC 41l e
BEPE BB L, PR 5020 A hy s 282 S 3 v 71
e A oy e & s 7 N [ N B s o s R
I SR A A 7 R 43 e 1..00.2.00 mg - L1
2 ErEHFHIT HUMSC 4B A2 B 2200

2 HAHE TGS 24 b, 285 P 4EHR s
4 do R R R S A S 4 B A 100,200,
4.00 mg - L™ -E0-BHN 05 S 0A T 4100 24 h, 5%
JE TS HI A 1.00.2.00 4. 00 mg + L~ L AF 44
M AEFFR AR S S S 4 d,

FHEL AL ) HUMSC 41 i, H Ay dl g0 i 76 15 5
4 d J5 345 P PR R 2 MR AR RRAE , A 40 L BT
BE A ey [ R IR R 2ot N N S LN
TRV 2 S0 2 A R 2 A8 A ik — 2D R, R R S
ZH AN T 3 A 5% 3 7 A 4R 254, TR 28 0,
MRS . A5 5R WA 1,

Experiment-M

Experiment-H

Morphological changes of cells in each group were observed by microscope( x200)

Blank group: Normal culture; Experiment — L group, experiment — M group and experiment — H group: 1. 00, 2. 00 and 4. 00 mg - L ™" sodium aescinate.



814

v T R 25 PR gk R

Al M6 M) 2025 4F 3 7 (S 428 1))

3 LM EEHXT HUMSC 20822 1 20 B ds SR
FYRIENF

% i R R S R A 5 s AL A, MAP -2
NF - HE [ il mRNA A XF & 5K P35 8 & TF &
(¥JP <0.01) , HAR. A w55 2 SE S 2 (3] MAP -2
NF - HE (4 Al mRNA A X% 36 3k K76 G2 124 b 22
RYAEGRITFEX (B P<0.01), F5RUFEK1,
4 EMHEEHXT HUMSC 40 R0 22 55 20 i 4 22 32 fih
HXIREMRIE M

flooh @ A A S & 4L H AL, GAP43 |
SYN . PSD95 75 4 1l mRNA A%t 3k /K -1 & 5 7%

(P<0.05,P <0.01), HAG. . @& 55 41 )
GAP43 SYN .PSD95 75 [4F1 mRNA %23k K EAE5S
e EESHAERIT¥E L (P <0.05,P<0.01),
g2,
5 EMHEFWHIT HUMSC fa#Et£ 40 s SIRT1
RIEH M

25 VAR L o L R R S 2 A SIRTL 2 (A
XFF ik K4 Bk 0.31 £ 0.04,0.52 + 0.06,
0.67 +0. 067F10. 80 +0. 1041 . H . 1& 7 F SL H 4l 5 25
P4 b4, A SIRTT 25 AR 3R 3K /K7 34 1 25 7
(P <0.01), Z5RWE 2,

F1 FAMMEHAEARER -2(MAP -2) Fidi 222 B (NF - H) ZRK P L (2 £ 5)

Table 1 Comparison of microtubule — associated protein 2 (MAP —2) and neurofilament heavy chain (NF — H) expression levels in cells

of each group(x £s)

Group Dose(mg - L™') n MAP -2 mRNA NF - H mRNA MAP -2 protein NF - H protein
Blank - 9 1.00 0. 14 1.00 0. 11 0.31 0. 04 0.41 0. 04
Experiment — L, 1. 00 9 1.26 £0.08 * * 1.15£0.08** 0.44 £0.05* * 0.50 £0.06 * *
Experiment — M 2.00 9 1.74 £0. 16" ** 1.56 £0. 12 *# 0.65 £0.09 * *# 0.71 £0.06 * *#
Experiment — H 4.00 9 2.30 (.20 * *#e@ 1.93 £0. 16 * *#e@@ 1.04 £0.05* *#e@ 1.21 0. 09 * *#e@

Compared with blank group, * * P <0. 01 ; Compared with experiment — L group,* P <0. 01 ; Compared with experiment - M group,®® P <0. 01.

R2 AAMMAKHICE T 43 (GAPA3) A% fil 2 (SYN) M fish 5 5 B B 17 95 (PSDOS ) kK- HLAL (w0 £5)
Table 2 Comparison of the expression levels of growth associated protein 43 ( GAP43) , Synaptophysin (SYN) and posisynaptic density

protein 95 (PSD95) in cells of each group(x +s)

Group GAPA3 mRNA SYN mRNA PSD95 mRNA GAPA3 protein SYN protein PSD95 protein
Blank 1.00 0. 10 1.00 £0. 09 1.00 +0. 16 0.20 +0. 02 0.19 £0.02 0.27 +0. 04
Fxperiment — L, 1.14+0.15* 1.15£0.08** 1.17+0.13* 0.28 0.4 * * 0.30 £0.04* * 0.41 £0.06* *
Experiment — M 1.34 0, 15** 1.32£0. 12 *# 1.29 £0.09* ** 0.50 £0. 12* ** 0.46 0,03 * *# 0.52 £0.04* *#

L5320, 11*"#e®  1.48x0, 13" *#

Experiment - H

1.72 £0. 11 * *#@@

0%10]0***##@@ 0.72 +0. 06 * * #H#@ @ 0.68 +0.06 * * #i@ @

Dose and n refer to table 1; Compared with blank group, *

group,®® P <0.01.

Blank Experiment-L Experiment-M Experiment-H

B2 AR RO 52 W 45 200 20 LT3R £ 0 T 1
(SIRTY) YA L
Figure 2

SIRT1

GAPDH

Silent information regulator 1 ( SIRT1) expression in

cells of each group detected by Western blot assay

LR =, W T (LR

* P <0.01; Compared with experiment — L. group,” P < 0. 01 ; Compared with experiment — M

TR 4T A R T ) AR BT OR S, HE A
PERIZEAE MR . AT B R AR S
PR TUE SR AL FIHUMSC,, 4 ¥ 5 HUMSC 41 il B 2%
P et s R - R AN RS
YL ST I A LA 2, BT SR Ml ) 254, 31X
FI-E kAT AN AT REAE R ZMFE T HUMSC i) #ft 2245 441
057 AP ) AN DTSR Y VI 21| R oty s S R A BB ) el i
FIEAKI I [ MAP -2 NF — H mRNA K& [ #£i8
IR MAP -2 25 5 5008 W i A i 5 L o0 1) 28
G MMAREERIIET ;NF -HEM A RE LB 7
BRI S AE KRG, S 5 R B R AR 1)
RAK AR O T AR M 8L S L ARG R
FRUGIESE | -E MG AT 5 HUMSC [ filt 284 40 i
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FEIR 5 5 fl B K % B AH 56 5 PSDOS X} 28 fith 45 ) 1) 4
ER T e (1S RN N A D UIE =<1 gt =R
AT LB S 3 B GAP43 SYN PSD95 mRNA & 471k
K HE - AT T LS S HUMSC 41 it i) fif 28
Ak AR HEIE B bR S5 4, SR I LR IR R T HA
TRIB T HE I 5 il , 38 75 F — D B Uk, SIRT1 5 [H &
Sirtuins Z % 1 B 01 , EL A 418 1100 2 5 e 3 L 7
R T 4 M R R AT M T R R AR,
W5 W, SIRTL 7E M 2 A fb b iy S B AR (Y
WANG 25" 7 AF 58 HE 52 7 E 3 SIRTL "] LLAR
iE HUMSC [n] #i 28 FF 20 B 53 1k o AW 5% v 0L 4% 31
LR HUMSC 40 i SIRT1 [ 8 14 %2
ik, X 4R R B R AT g A & SIRTI if R
HUMSC i) i £ 534k .
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