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Lovastatin inhibits apoptosis of mesenchymal stem

cells isolated from rat bone marrow
XURuizia, CHEN Xi, CHEN Jinghai, et al
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Cardiovascular Institute and Fu-Wai Hospital, Chinese Academy of Medical
Sciences, Beijing 100037, China

[Abstract] Objective To investigate the effect of lovastatin on rat bone marrow mesenchymal stem cells (MSCs)
apoptosis induced by hypoxia and serum deprivation (Hypoxia/SD) in vitro, focusing in particular on regulation of
mitochondrial apoptotic pathway, and to find the useful therapeutic methods to increase transplanted MSCs survival.
Methods MSCs were isolated from bone marrow of Sprague-Dawley rats, The anti-apoptotic effects of lovastatin
were detected using Hoechst33342 and Annexin V-FITC/PI binding assay by flow cytometric analysis. The cyto-
chrome C and the activation of caspase-3 were detected by Western blot. Results Lovastatin (0, 01-1pmol/L) re-
markably prevented MSCs from hypoxia/SD-induced apoptosis through inhibition of the mitochondrial apoptotic path-
way, leading to attenuation of caspase-3 activation. The loss of mitochondrial membrane potential and cytochrome C
release from mitochondria to cytosol were significantly inhibited by lovastatin. Conclusion  Lovastatin protects
MSCs from hypoxia/SD-induced apoptosis via inhibiting mitochondrial pathway, suggesting that it may provide a use-
ful therapeutic adjunct for transplanting MSCs into damaged heart after myocardial infarction.
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L7 HEABEEAYm) RN KEKRRDBIT
AhFE S B9 40 8, PBS ¥k 2 K, AP fFH 123
(10mg/L) ,37°C/K ¥ 30 min, Ji 2, 40 40K B 28 4
R (K.

1.8 Caspase-3 &byt HMZIERMITLE
TR RPN, RBUE S, % D05 & e
BOWwE., B Caspase3 EHRMEAN &R
¥ 48 RS ARAY 405nm P < M Caspase-3 & 1.
1.9 Western blot ## & & &k A F W& iE4E
fiTABEHAR. BRES., UESDHTEEN

 EEAWE,SDSERBBREERAXIEEA

(BALERGERN 50 @)  REEEBEAZHML
H M, Western blot & ¥ caspase-3 4k i B Al
Cyto C WIEAKF. MRAETEE R SHBEY
¥ri9 TBST #,4CE &, TBST k. SHAK—
HZB|TEF2h, EE T TBST WEFZEF
F4 T EY% 3 W, B 10 min, SHBLRLYE
RieW_HAEZHATEET 90 min, RAERKES
DR AR BH BEPHST XK ER 2
B.EEBYBMNEN.

.10 sit¥a® FAELRHYU zLs RR.RA
RNt BB, L P<0.05 hEREHERITEEL.



PREPEEREEREE 20004667 £8% H3 MW  Chin ] Mult Organ Dis Elderly Jun 2009 Vol 8 No 3 o 261 -

2 5 B

2.1 MSCsth# A 1R, MEEME 24 h
MRASBABEFREEL R ARESERE, ik
BOBRBRERBPHARERE, FERE M T4
M BB LRI, EHREL 3R, HMEH
iR, REER WRRAEERK, BHES XHER
SONHHMR AP KMERE i 1 3 #4,
15 10 T 40 0 B 2 460 Y0 D £ X0 W 20400 486 o o O R 20
L2 MSCs R 1.
2.2 B EAEIRET RIS REITHH MSCs
ATwag FHEHNEZBEMETHEHARESHE
) ERMBAMMREKER, KBRE AN, &
W R A 9 TR R 3 R AR 1T 0. 001 pmol/L
HARBERAHAN, S5, ERNERIB. HE K
BEFIEMM ;¥ 21T 0. 01, 0.1, 1pmol/L) &k
BAHRESAN, KBE, REMERREK,
AREERRHAE. MRERER, 5ATER
U, %A ABTT (0. 01, 0.1, 1umol/L) ALK &
FHHU B AL i FE T B E TR T A A T
- e,

2.3 RAREMMNERRLTHHIRELLFiEF
# MSCs M~ ALK A Hochest33342 1E R

FERE R OE R M T WK R AT X S E L M
HHEFH MSCs BT BB ANEw. WA 35
o7, IE 5T B2 0 AR K T3 0, SR i e s B TR
R R AR ABIT 0. 001pmol/L 2H 40 ffa 4% B 48 . &
W IEERRW, g5, % & MIT (0. 01,0. 1,
1pmol/L) AL ¥ 40 40 M 4% RLIE % % R4, B KT
R

2.4 AXERARRNERETHHER/ X DKE
546 MSCs B HE4A 4B iR, ST HEA
LA, WARMIT (0.01, 0.1, 1pmol/L)4b 4 45
HMERATRABERK . B ARFEAATER
WA BA BELM(P>0.05); %M IT0. 001
pmol/L b B K RHBHRBT-EM. BRER
9 32 8y oh 26 B3R R A 7T €0. 01, 0.1, 1pmol/L) 4k %k
HATRATRW

2.5 HARAITIH SR K £ K F B 6 caspase-3 #
RS ﬁ’bﬂ)‘(ﬂlﬁ Caspase-3 15 77 (Adosmm) 9%%§
B & AR Al 7T (0. 01, 0.1, 1pmol/L)BE{K &t & X i #
%S # Caspase-3 5B (B 5A)., Western blot
K # Caspase-3 Wi H B, &R B -, BRMIT
(0.01, 0.1, 1umol/L) BE 8 BW 4 16 4k i B 7=
%, 58 1R —3(E 5B,

Fi{t24n Eift3d i{tsd
Mmafe maqy st

H1 HEBHEATHARSWIEHRHKM MSCs (X40)



o 262 - FHEELBRERFAE 200946 B84% B 3M Chin J Mult Organ Dis Elderly Jun 2009 Vol 8 No 3

Control Hypoxia/SD Lova 0.001 pmol/L+Hypoxia/SD

v

Lova 0.0l pmol/L+Hypoxia/SD Lova 0.1pmol/L+Hypoxia/SD Lova 1 pmol/L+Hypoxia/SD

Control ; IE % %% B 4 ; Hypoxia/SD: ¢ 4 X fit 1% &t 3 ; Lova—+ Hypoxia/SD: & i th 7T & ¥ & 4b BB 41
B2 HERMETIRERMATHE MSCs M1 (X40)

Control Hypoxia/SD Lova 0.001pmol/L+Hypoxia/SD
Lova 0.01pmol/L+Hypoxia/SD Lova 0.1pmol/L+Hypoxia/SD Lova lpmol/L+Hypoxia/SD

Control ; Ik % %f B 4 ; Hypoxia/SD: 8k % J ifil % &b 28 4H ; Lova+ Hypoxia/SD: 3§t b 1T & vk & 4b 58 41
3 Hochest33342 $: 2 SRR MA T RRF R4 THH MSCs BT (X40)



PHEEELREERKAE 200946 8 £8% B3 Chin J Mult Organ Dis Elderly Jun 2009 Vol 8 No 3

* 263 -

A
Control Hypoua'5D

0.16% A.54% 0.85% 6.82% 0.72%

b oD

2
e

Lova 0,001 umoll. +Hypoxia'SD

=1 . .q‘ 5.76%
S s,

—r %
L S U et "M My
¥L1-H FLI-H

o

L]

&

1 w 1w
FLI:H

Lova 0,01 pmol/L + Hypoxia/SD  Lova 0.1pmol/l. +Hypoxis/SDH  Lova lpmel/l +Hypoxia/SD

093% 11.03% L13%

o
" n

HL2-H

9.00% 1 121%
5
" n

Control: It % %} F 4 ; Hypoxia/SD. &  Ifi 1 &b B 4 ; Lova+ Hypoxia/SD: IR /T Sk B AL A . 5E¥ X R4
g, " P<0.05, * P<0.01; 584 % M i 4 H 8,2 P<0. 01
4  Annexin V/PI =X 1B AR 4 M % R 7T 0% MSCs M- EMA

Caspase3 activity
{(change in fold)
w

Wl 01

0
Hypoxis/SD . + + + +
Lova(umol/L) - - 001 [ 44 1

Hypoxia/SD + ¥
Lova({pmolL) . - 00l 0.1 1

Caspasc-3 |

Cl. Caspase-3

B-Actin

5IEHXRA LR, P<0.01; SHREX M %A L, ¥ P<0.01
5 &40t T B (R 6 80T M W B B Caspase-3 B i 11 M (A)
Western blot 75 7 ¥ B 7 42 b 7T % /) 6k 9 ttn 7% FI7 3L &) Caspase-3 75 4t 5 BB & R (B)

2.6 BRAATHBTHRELEERELE Y5
T 123 AT 456 BIGOR (R B T, KOt B3R =R
BHUL AL RN G R, B 6A,
6B 875, 5 T E B A LB, R MIT (0. 01, 0.1,
Lumol/L) At BA MBI LB R BB B 57, &
HERMBTHHRETMERESOACERELR
Bikgfr .

2.7 BRALITHHEEL 0K IR Cyto C oy
#* SEARNENAEOASAREESLS,
AHRWPF A S Cyto C SR, WA 7
o, IE % 3% 3% B9 MSCs #1,Cyto C fFE F R Bk
Ao ERMTEBA, BK P Cyto CHT R BIY
fin, #m 4148 Cyto C B RBRBI T K P 5

TR M LR, ¥ 4R A 7T (0. 01, 0.1, 1pumol/L)
4 BB 4H 4 B 3 P Cyto C BB A, T4 Lk A
43 Cyto C & & B EH M, i 8138 A 7T B 45 01 i1
BrE LIS M Cyto C BRI, N RIFEHF 1=
fEA.

3 W i

L UEEBE S5 0 B 35 1 #8835 3% 53 B 4 A B9 MSCs
EARKEFENEMEXEE, EEXMHTRR
RSN E T Y B A AL 3 MSCs AT LA R H =
4 caspase (KB AT, AR PATREREL
4L 6h AP B R IED , KB E K UKD L
&R ARMITREY —BEMTRARRE




» 264 - R EELREKFRINE 200946 7 % 8% H 3% ChinJ Mult Organ Dis Elderly Jun 2009 Vol 8 No 3

= couitrol

——e Hypoxia/SD
Hypoxin/SD+lova 0.01 umol/L
Hypooan/SD+ lova 0. 1 pmal/1.
Hyposa/S[H lova | pmelT.

SINGLE PARAMETER

12
— .4
1 ’ ¥ I
g .
-}
£ g i
a
S o4
02
0
HypoxiaSD - + + + +
Lova (umol/L) - - 001 01 1

ATmZBEBEEA., SE® A BA RS, P<0.01; 5 5 80 i %4 A L&, * P<0.05
Heé FAMMABRAEEMWT AT HABENERB KL

Cytochrome C

Mitochondria g % - ’ =

Cytosol . g -

HypoxiaSD

Lova(pmaol/L) 5 * 0.01 0.1 1

H7 BEATONRATHESICHAREE CHER

T miE %S H MSCs HT-M1ER .

40 98 T W 3L R R A R 4 e 4 45 AR D, SR R A
REFREERRIREREAKEE L, BAE®E
A%, 8K Hochest33342 % 6 3t 2 F7 15 i
BEHERYE R, ELMIT 0,01, 0.1, 1pmol/L)
BEE B /> MSCs W T- 5B, 1 ) 40 i B 45 &
B ELE.

B4 5 i 22 & B (phosphatidylserine, PS) IE # {i
F 40 B BEE A% P ), E 40 B T B3, PS BT M 48 M R
BP0 B 5 B A B A R E, £ BN Annexin-V [
. PIR—MEREN EXRREEITRMAR
JE o {EL7E 8 T o e 0 4 40 S A 3K BE 40 B, P RE 65 3B
3 20 B o e A B A AL 5. ¥ Annexin-V # A7
KR FITC #ic ME B4, 5 PIIGE A A, A
FRTE 2 40 B 43> 3K BT LA 3% 78 7= B 89 (Annexin V*/
PD .86 # (Annexin V* /PI* ) B & 3F 3% 48 8 ( An-
nexin V7 /PI*) K43 FF 3k, A 32 5 P 3 2 40 MO 455 10
GREM,HAMIT0.01, 0.1, 1ymol/L) LB E
F RS T 0 5| & K MSCs B3 AT, B %
BE % 4% 4t 7T (0. 001pmol/L) X+ MSCs # # 1= X %
W, — S RAE T AT AR M A LR SR, 6 T %
At ITH MSCs BTt FR W R

Caspase (G S RKERZHFLZARATTEN
&%, Caspase-3 ER T MITLBPEE XN
TR, Z0 000 T B R T 39 VT 75 5 4 1 B s e 7

TFrE. {8 Cyto C AR IKBK ZE4 MK P, ATT/E
gl Caspase M FHB T LB K N, FH AR E
FER. RLRERER, BRMITEREE BN
BREXmEKXASLESEMN MSCs 1, BIK
Caspase-3 1EH: I W 2> Caspase-3 L BB FE X,
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