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ABSTRACT Objective: To investigate the mechanism by cryptotanshinone regulates the signaling pathway of stromal cell derived
factor 1 (SDF-1)/C-X-C chemokine receptor 4 (CXCR4) and inhibits hydrogen peroxide induced cell apoptosis of human bone marrow
mesenchymal stem cells (BMSCs). Methods: Cultivated human bone marrow mesenchymal stem cells (HBMSCs) in vitro and established
an oxidative stress model by H,0,. Dividled HBMSC cells into control group (without oxidative stress induction) and model group
(500 pmol/L H,O, induction for 24 hours), low-dose group of cryptotanshinone (10 pmol/L), medium dose group of cryptotanshinone
(20 pmol/L), high-dose group of cryptotanshinone(40 wmol/L). Cell activity was detected by Cell Count Kit (CCK-8). Cell apoptosis was
detected by flow cytometry detection. Cellular glucose uptake and lactate levels was detected by enzyme linked immunosorbent assay
(Elisa) testing. The content of glutathione (GSH), superoxide dismutase (SOD) and malondialdehyde (MDA) in cells were detected by
micro method. Cysteine aspartate protease 3(caspase-3), B-lymphoblastoma-2 associated X protein (Bax), B-lymphoblastoma-2 (Bcl-2),
expression of SDF-1 and CXCR4 proteins was detected by western blot detection (Western blot). Results: Compared with the control
group, the glucose uptake and lactate levels, GSH, SOD activity, Bcl-2 protein expression, and SDF-1/CXCR4 signaling pathway protein
expression of HBMSC cells in the model group decreased, while the cell apoptosis rate, expression of apoptotic protein caspase-3, Bax,

and MDA content increased (P<0.05). Compared with the model group, the low, medium, and high dose groups of cryptotanshinone
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showed an increase in glucose uptake and lactate levels, GSH, SOD activity, Bcl-2 protein expression, and SDF-1/CXCR4 signaling path-

way protein expression in HBMSC cells, while the cell apoptosis rate, expression of apoptotic proteins caspase-3, Bax, and MDA content

decreased (P<0.05). The differences in various indicators among the low, medium, and high dose groups of cryptotanshinone were statis-

tically significant(P<0.05). Conclusion: Cryptotanshinone may inhibit oxidative stress damage and apoptosis of BMSC induced by hydro-

gen peroxide by promoting SDF-1/CXCR4 signaling pathway transduction, with high-dose cryptotanshinone having the best effect.
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11 HBMSC 4 i, R 4 ik B ok 1% 109mL, BX 200 pL T
96 LA, f# A 500 wmol/L H,0, i S 24 h, # 57 H,0, i &A1k
PLAERI

122 HRAEFEHEAT OO EY HBMSC 20 , 5% 20 i v 2
9 1% 109YmL, I 100 pL 3T 96 FLiR, WE SISk
2.5.5.10.20.40 .80 wmol/L (¥ 5 g — H FE AN ), A [a] ik B
FFEER WAL A 2 h )5, A 500 wmol/L H,0, i5% 24 h, {fi [
CCK-8 i3 & far il HBMSC 4 i M , ELAARSRAE ™+ B35
AU BT o I BEARAURIN 2-FLOGR BE (OD )R, AR &
L OD {ELI 54 MIAF 5 %, ZH A5 3 (% )=OD SL5a4 /OD *f
B % 100%.

123 fpan4A ¥ HBMSC 4iHd s xt B 4] (A3 7 48 Ak g
BiAS ) BRI (500 wmol/L H,0, 5% 24 h)  Faft S %5
HA (10 wmol/L) J3FHESTR 7 841 (20 pmol/L) | fHZ 1 =
FIEL (40 pmol/L) , FaFHS A& AARYE 1.2.2 (45 553 A
Yo R R R B HS ER AL R 2 h )5 T R AR B S

1.2.4 MEEERNEFMZABAFRN I 1.2.3 557090
L, AR G S 2 MR B 325 (Elisa )35 U B 45 3264 7 4G 0 4 4
FEFFLER AT TSI b K SE e SR T i A A
i K FLIR B ek, 20 A A R TDU L Ay 5 4 e i Y A 2
i AN AR 0 2R

1.2.5 #8f8 GSH.SOD.MDA &£ E# MW  H 1.2.3 B IE 14
e, AR PE R R Sk 4 g b GSH.SOD MDA & i, B
AR AR R & U AT

1.2.6 GEMUATEREN B 1.2.3 B dnie, B A N
1k, BLOUCEANN, T PBS HEIM. e/ NA S ul
Annexin V-FITC F1 5 wL PI 443 , 1R 4, iR EMFH 15 min,
o T 2 LA SRS

1.2.7 EERENIER( Western blot )i ERFRIE B 1.2.3 K
FRHYZHMD, PBS PR S A RIPA 2 iR HLE R 1, BCA 12



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.14 JUL.2024 .+ 2641 -
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Bax (1:1000) Bcl-2 (1:1000) .SDF-1 (1:1000) CXCR4 (1. 2.1 FREIREEFASENXT HBMSC Z0A6:E 14 6 5200

1000) .GAPDH((1:1000)),4°C 3%, it A —#i ,ECL &3, 3] 5 i, R 4] HBMSC 40 i 77 35 2R 0 i [
A HIEE F 40 K EAE (P<0.05), SARAIZHHEE, Bef+ZSlildl HBMSC(10,20.40.80
1.3 Zit=ZE o wmol/L ) 41 77375 5 B (e 58 , 5 H Kt 25 28 Wy o B 180 00 i o2 ¥

SR SPSS 26.0 HEATEIRAT, THEZRE MG FRdE BESR(P<0.05). TERRSFSEIHE A3 10 wmol/L f , HBMSC 4
2 (vt s)Frn, A SR S E 7 22007, IEM a) b IS 2801 0h i 5 , 264 10,2040 pumol/L 1 J5 2255 5%
KA SNK-q #38, Lh P<0.05 HERA G245 X, WRE . gk 1 FiR.

% | HBMSC fifa7EiE R (xt 5,0=6)
Table 1 HBMSC cell survival rate (x+ s, n=6)

Groups Concentration of cryptotanshinone( wmol/L) Cell survival rate( % )
Control group 0 100.00£ 0.00
Model group 0 52.21% 4.68"

2.5 5342+ 3.75
5 55.32+ 4.01
Cryptotanshinone group 10 62.01+ 4.25%
20 7531+ 5.06*
40 91.31+ 4.78%
80 95.20+ 5.71%*
F 127.528
P 0.000

Note: Compare with the control group, “P<0.05; Compare with the model group, *P<0.05.

22 BASEX T HBMSC BB INEMILER/K TR K TFHE FHEP<0.05); SHEMA HEE, BFFSE -L 41 B}
A S -M 41 . FaFFSER -H 41 HBMSC 21 it 8 45 85 B0 gl
5% IR 4H Hegs , 4] HBMSC A s 2 BHE B AIFLRR  MRACEI] BARYR _ETH(P<0.05) , SEFIBR I . 3k 2 R,

% 2 HBMSC i@ RN E 2L BRK F (v 5,0=6)
Table 2 Glucose uptake and lactate levels in HBMSC cells (x+ s, n=6)

Groups Glucose uptake( mmol/L) Lactate levels(mmol/L)
Control group 1.94% 0.25 2.36% 0.12
Model group 0.85% 0.12* 1.12+ 0.08"
Low dose group of cryptotanshinone 1.24% 0.12* 1.89% 0.15*
Medium dose group of cryptotanshinone 1.56x 0.08*% 2.35+ 0.18*%
High dose group of cryptotanshinone 1.89+ 0.10%& 3.94% 0.16*¢
F 58.448 314.739
P 0.000 0.000

Note: Compare with the control group, “P<0.05; Compare with the model group, *P<0.05; Compare with the low dose group of cryptotanshinone, “P<0.05;
Compare with the mediumdose group of cryptotanshinone, P<0.05.

2.3 BaASER¥TF HBMSC 4R & 1Y 2 s B 820 2.4 BaSERxTF HBMSC 40 BE TR B0
5% RELE s, 20 HBMSC 4 g+ GSH . SOD i 4 1 %f B4 M, R4 HBMSC 40 i T 2R Bl B T)

R MDA F U FFH(P<0.05); S LR, BfTS (P<0.05); SRR L, PSR -L 4 B85 -M 4 B
i -L 41, B&SF20 -M 4. FaJh20 -H 41 HBMSC 49 J12 -H 41 HBMSC 48 1- 3R I KK TR (P<0.05), 2
GSH SOD {f P AR YK b T+, MDA & 5 B AR R FE(P<0. ittt wiEl 1.3 4 Pos.

05), 2F MMM, Wk 3 Fimn.
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% 3 HBMSC HAE S L RS F (xt s,n=6)
Table 3 Oxidative stress levels in HBMSC cells(x* s, n=6)

Groups GSH( pg/mL) SOD(U/mg) MDA (nmol/mL)

Control group 85.40+ 1.72 14.25+ 1.78 0.79% 0.05

Model group 65.01% 3.04" 4.03+ 0.75" 1.34% 0.08"

Low dose group of cryptotanshinone 71.05+ 2.03* 6.20+ 0.87* 1.12+ 0.08%*

Medium dose group of cryptotanshinone 76.44+ 4.89% 8.36% 1.03* 0.95+ 0.09*&

High dose group of cryptotanshinone 86.41+ 3.75% 1147+ 1.27*% 0.82+ 0.07**
F 46.757 69.662 55.367
P 0.000 0.000 0.000

Note: The same as Table 2.
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E

B 1 XA HBMSC 4B T
Fig.l Flow cytometry detection of HBMSC cell apoptosis

Note: A: Control group; B: Model group; C: Low dose group of cryptotanshinone; D: Mediumdose group of cryptotanshinone;

E: High dose group of cryptotanshinone.
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3 3tig
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% 4 HBMSC HRAT- R L« 5,0=6)
Table 4 Comparison of apoptosis rates in HBMSC cells (x+ s, n=6)

Groups Cell apoptosis rate( %)
Control group 3.94% 0.25
Model group 32.05+ 1.12%
Low dose group of cryptotanshinone 21.25+ 1.24*

Medium dose group of cryptotanshinone 13.44+ 1.25%%

High dose group of cryptotanshinone 10.14+ 1.12%&
F 623.348

P 0.000

Note: The same as Table 2.

caspase-3 - - - — —

Bax T R - e e
- e - -
- - e e o

A B C D E
& 2 Western blot 4l HBMSC AR AT-E B RIE
Fig.2 Western blot detection of apoptosis protein expression in HBMSC

Bcl-2

GAPDH

cells
Note: A: Control group; B: Model group; C: Low dose group of
cryptotanshinone; D: Medium dose group of cryptotanshinone;
E: High dose group of cryptotanshinone.

% 5 HBMSC AT E B REM LB v+ 5,0=6)

Table 5 Comparison of apoptosis protein expression in HBMSC cells (xt s, n=6)

Groups caspase-3/GAPDH Bax/GAPDH Bcl-2/GAPDH
Control group 0.32+ 0.05 0.40+ 0.05 1.24+ 0.08
Model group 0.85+ 0.08" 0.75+ 0.06" 0.32+ 0.06"
Low dose group of cryptotanshinone 0.74% 0.06* 0.63% 0.06* 0.57+ 0.05*
Medium dose group of cryptotanshinone 0.63+ 0.08** 0.54% 0.05*% 0.80+ 0.07*
High dose group of cryptotanshinone 0.50+ 0.05*% 0.43% 0.05*& 0.92+ 0.08*%
F 59.958 42.551 153.403
P 0.000 0.000 0.000

Note: The same as Table 2.

SDF-1 W S S S
CXCR4 WD sn aub 40 4
GAPDH WS Sl SS SN S0

A B C D E
3 western blot #ll HBMSC £}l SDF-1/CXCR4 & 8% & B F«ik
Fig.3 Western blot detection of SDF-1/CXCR4 pathway protein
expression in HBMSC cells
Note: A: Control group; B: Model group; C: Low dose group of
cryptotanshinone; D: Medium dose group of cryptotanshinone;

E: High dose group of cryptotanshinone.
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3% 6 HBMSC 41l SDF-1/CXCR4 B E A RIZRILLE (2t 5,0=6)
Table 6 Comparison of SDF-1/CXCR4 pathway protein expression in HBMSC cells(x* s, n=6)

Groups SDF-1/GAPDH CXCR4/GAPDH
Control group 1.21+ 0.05 1.33+ 0.06
Model group 0.52+ 0.08" 0.62+ 0.11°
Low dose group of cryptotanshinone 0.68+ 0.10* 0.85+ 0.10*
Medium dose group of cryptotanshinone 0.85+ 0.13** 1.02+ 0.12%%
High dose group of cryptotanshinone 1.03% 0.10%* 1.21+ 0.08*&
F 49.042 51.632
P 0.000 0.000

Note: The same as Table 2.
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