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ABSTRACT Objective: To investigate the effect and mechanism of intravenous bone marrow stromal cells (BMSCs) transplantation
against chronic ethanol-induced brain damage in rats. Methods: BMSCs from rats were isolated, cultured and identified in vitro. Male
Sprague-Dawley rats (n=28) were randomly divided into four groups: chronic ethanol group, BMSCs group, PBS group and control
group, BMSCs or PBS were intravenously injected to the rats of BMSCs or PBS group at the 7th week after ethanol gavage, respectively.
The expression of Bcl-2, Bax, and phospho-Akt in hippocampus were evaluated by immunoblot. Nerve growth factor (NGF) and brain
derived neurotrophic factor (BDNF) protein and mRNA expression in hippocampus were analysed by immunoblot and reverse transcrip-
tase-polymerase chain reaction (RT-PCR), respectively. Results: We observed that transplated BMSCs significantly reduced the Bax ex-
pression (P<0.01) and increased Bcl-2 expression (P<0.05) in hippocampus of ethanol-fed rats. We also found BMSCs transplantation
was able to induce upregulaton of NGF of BDNF in hippocampus of ethanol-fed rats at mRNA and protein levels (P<0.05). In addition,
we discovered that the phospho-Akt expression was increased in hippocampus of BMSCs transplated rats than that in other three groups
(P<0.01). Conclusion: Intravenous BMSCs transplantation is able to shield rat cell apoptotic impairment from chronic alcoholism by au-
tocrine/paracrine of neurotrophic factors, which is involved in PI3K/Akt activation, at least partially.

Key words: Bone marrow stromal cells; Chronic alcoholism; Apoptosis; Neurotrophic factors; PI3K/Akt pathways

Chinese Library Classification(CLC): R-33; Q593.2; R331.2; R741.02 Document code: A

Article ID: 1673-6273(2019)11-2041-05

. ARG A IR HTRE ki aE , B HA AR i ] Lok
T AR 5 TP B S00 A Taiia z 20)12 6™, 3h

IR AT LA BN RE A AL L FRlE MR RIS 4 BMSCs R ] LAk 36 Z2 F il 22 R G Hm Y
AT REAR DG I i DX, Ui S A5 X, 17 5 7™ B L R P00 ThRERERS, A4 260 IR B R 20 B ik o U245
AT RES T L (H H HTIE R b S Z A BRI T INEY. B8 REEL 2 R PEREIL B BEH 25, IES2 T BMSCs 76 X
HEJ5TT 40 g (bone marrow stormal cells, BMSCs){E Sy —Fh B4 Mz REBOmBIRE 1. (802, & T T4 MGy Pk v i

* R T BRI HE TR ARORUEFE I E (i EBiH ) (12511291)
YEH A X038 (1979-), 2, B EAL BRI, B 22, R8T 1]« AS MO St k] B2y 7 il PR 5 BRI 7Y
3 £ 13946195055, E-mail : maggie.leilei@]163.com
(ke H 41:2019-04-10 43252 H 191:2019-04-30)



- 2042 -

DREYES HE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.11 JUN.2019

Jr BT E . A ATARTIIBES 020 A B BMSCs fiEf
U TG PR USRI D RE , AR BT TSR 2 — PRt
BMSCs 77 e P Hhw ATt 35 ) ] RERILA -

1 AR5 07

1.1 Zh¥ LR 3 7 K AbTE

TN ABREMEN: SD REL(230-250 2)28 H (Jbaw 4k 4E
SEEEhP L), BERLAT AR VRS th 2 . BMSCs [l i 4 |
PBS [ulfi 4 o HA2H 4 20, 541 7 ., BMSCs [ul¥ii2H \PBS 1]
RS RTIY il ehi i DN e VA e J i) Lk L B Pt
ToK CBEFLE B 50%(V/V)IH LB, BRI (4 g/(kg-d))
F @it (8 g/kg-d)BHTIMEARIES 11k, 4L 8 Ji. XIRA
TR LT S8 PR b 23 2 B RS P AR A5 i K
8 Jil. BMSCs [mlfiiZH il PBS [l ZH , THHSHES 7 AR 5351 —
WAER 1x 107 4~ BMSCs/ H 8 45 f () B i #5 2% b X (phos-
phate buffer saline, PBS )il i< 2 it ik Rl P, o5 1 SRl 4k 2
HEY . SRR THES 8 G AIE, Wik sy 5B A M
AL, -80 CLRAF
1.2 BMSCs 455 &35 . 18

HUSD R 1 H, 10% K6 S it BRI, JC TR 258 B W
B FNR A , 2 65 B REIEE , IR TSR BB . BBy B iiE
B HEEE BT 20 M5 TR (2 [E R&D )il 1l o 40 M B b T2
BHEFIM, B CO, i FA IR 1Y . 152 3~4 fURIL
&M,
1.3 RT-PCR #ill NGF #1 BDNF mRNA Fi%x

T 2 00785 5 20 4L b i A Trizol 246 (35 Sigma) J52)
I RIUE RNA S5t T E RNA (kB 3 s
& (HA Takara) BB E1T cDNA G, LA RS SRTAR 1
cDNA Wit 47 PCR §# . BDNF L {i#5]4) 5-TCCCTG-
GCTGACACTTTTGAG-3', FiiF5|4¥ 5-ATTGGGTAGTTCG-
GCATTGCG-3";NGF [ Ji# 5] ¥ 5-CTGGACTAAACTTCAG-
CATTC-3', FiiF5l 4 5-TGTTGTTAATGTTCACCTCGC-3';
B-actin 1754 5-ATGCCATCCTGCGTCTGGACCTGGC-3',
T4 5-AGCATTTGCGGTGCACGATGGAGGG-3' (5%
Il B A A TRAFITE ) - 2B B IK , A
1425 2 ] Gel Image System #4434,
1.4 Western blotting #& ill] Bcl,Bax NGF,BDNF #1 p-Akt & H
Fik

Tva] A5 000 5 2R 2R b fin A R R T IR ) RIPA 24 fig
W 200 wWL( i3 = KA E] ), 12000 r/min B0 5 min, SERCH
VK5I E )G A% % PVDF I B, 5%BUIRYI#Y 37°CHIA 1 h, —31
(Bcl-2 .Bax . BDNF NGF ,p-Akt,Akt, B-acting 5, GAPDH, 3¢ [#
SANTA-CRUZ Biotechnology Inc.),4 CH;HE 1k . = H =¥t
(Aestr i) =iRAsS Th, HIGrERERR G w6, 45587
Band-scan5.0 R {F0H7 .
1.5 gritEabiE

JH SPSS17.0 #4748 31431, RT-PCR F A Bl 45 1 2020
AR AR 28 07 25508, LI P LE R F LSD k. koK
HE=0.05 , UG5 .

2 R

2.1 BHERTHMES

JEARAR NG BEAE K, 2200 I T2 M E = MRl . 24X
J5 AN TR, 2~3 d Rl B SIS, AUECH I, 20
WBZER— RISl SRR A4, DL 1.

B 1 P3 REHWERTHMA(200% )
Fig.1 Normal P3 BMSCs (200 x )
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B2 EHKXRED Bel-2 1 Bax EARIAKF
7E : A 25 Western blotting( Bel-2 1 Bax )X R Bl ; B & Western blotting 25 R %11+ B,
1 A ERA ;2 A BT EE;3 4 BMSCs E#id ;4 4 PBS @4,
# 5 PBS E#A L, P<0.01;0 SIEHEEEPEHLLE,P<0.01;** SXTHRALLE,P<0.01;* SXTERALLEL, P<0.05,
Fig.2 Western bolting analysis of Bcl-2 and Bax in all groups
Note:A. Representative bands for Bcl-2 and Bax protein expression; B. Densitometry of the Western blotting analysis.
(1) Control group; (2) Ethanol group; (3) BMSCs group; (4) PBS group.
#P<0.01 vs PBS group; o P<0.01 vs Ethaol group; **P<0.01 vs Control group; *P<0.05 vs Control group.
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Fig.3 RT-PCR and Western bolting analysis of NGF and BDNF in all groups

Note: A. Representative bands for NGF and BDNF mRNA expression; B. Densitometry of the RT-PCR analysis; C. Representative bands for NGF and
BDNF protein expression; D. Densitometry of the Western blotting analysis.
(1) Control group; (2) Ethanol group; (3) BMSCs group; (4) PBS group; (5) Maker.
#P<0.01 vs PBS group; o P<0.01 vs Ethaol group; **P<0.01 vs Control group; *P<0.05 vs Control group.
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£ : A 2 Western blotting( p-Akt F15 Akt )RR EL; B 4 Western blotting Z5 R &1t El,
1 AXTERAE ;2 AiEMEHERFE;3 5 BMSCs Bl%iZH;4 4 PBS BEI%idH,
# 5 PBS E#HLE:, P<0.01;0 Si8MEREhEA LR, P<0.01;** S BRALLE, P<0.01;* 53 ERLALL B, P<0.05,
Fig.4 Western boltting analysis of p-Akt and total Akt in all groups

Note: A. Representative bands for p-Akt protein expression; B. Densitometry of the Western blotting analysis.
(1) Control group; (2) Ethanol group; (3) BMSCs group; (4) PBS group.
#P<0.01 vs PBS group; o P<0.01 vs Ethaol group; **P<0.01 vs Control group; *P<0.05 vs Control group.
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