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[ Abstract | Objective: To observe the effects of tetramethylpyrazine ( TMP) on the proliferation,
migration, tube formation and secretion of the stromal cell-derived factor-1 (SDF-1) and vascular endothelial cell
growth factor (VEGF) from brain microvascular endothelial cells (BMECs). Method: Primary isolated BMECs
of passage 3 to 6 were used in this experiment. BMECs that treated with TMP (2, 10, 50 mg -L ') were set as
TMP 2, TMP 10 and TMP 50 groups, and that treated with the same volume of medium was regarded as control.
Effects of TMP on the proliferation of BMECs were detected by MTS and BrdU incorporation. Impact of TMP on
migration of BMECs was observed by Transwell assay. The influence of TMP on tube formation of BMECs induced
by VEGF was observed by tube formation in viiro. The level of SDF-1 and VEGF in BMECs culture supernatant
were examined by ELISA. Result; BrdU incorporation and MTS results showed that TMP (2, 10, 50 mg -L™")
can significantly increase the proliferation of BMECs (P <0.05, P <0.01). TMP can dose-dependently promote
BMECs migrate to the lower chamber of Transwell and increase the number of branch points in tube formation. In
addition, TMP (2, 10, 50 mg -L~") can significantly increase the level of SDF-1 and VEGF in cell culture
supernatant (P <0.05, P <0.01). Conclusion: TMP could effectively promote BMECs proliferation, migration
and tube formation. Meanwhile, it could increase the secretion of SDF-1 and VEGF from BMECs, which may be
part of the mechanism for promoting angiogenesis.
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J1| & B ( tetramethylpyrazine , TMP) J& JI| & 24 J#
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Ry 2k o BRI 5T % AR R ML 3
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T4 IR PO R RRR 28 A 4 2502 1 X i 7k
LA P B 0 B 4 14 B L 7% LA KA I IR A FH AT
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FER G AN 5 88 % BMECs 3§ 51 (i %% & 48 15 B
R I AR H T) B 38 3k O 52 X6 240 G 4 s A DG TR F
A 1 40 B BT AT AR -1 (stromal-derived
factor-1, SDF-1) F1 1l & N K 4 K K F ( vascular
endothelial growth factor, VEGF) 1 5 W, ¥ & [# iR
TMP X fil 1.4 58 A= 79 98115 ML A
1
L1 3 3 ~4 J#E SD KK, MM, WA ZEHE
FRERE, WIS R E 70 ~ 80 g, S B R IE S
SCXK(%)2012-0004
L2 2 Kl I E g (TMP, b [ £ 2 0
FEWTFEBE) , DMEM/F12 15 37 4 (3£ [ Hyclone 24 ],
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1036489) , Ji 4 M W ( 36 [ Gibico 2w, it %5
884758) , B ik ( 3¢ [# Sigma 2\ &), Hlt5 RN 9000-70-
8), Il Y Ji il ( 3% [ Sigma 24 H], fit5 9001-12-1) ,
TR 48 R % WE A% 1 (BrdU, 36 [ Sigma 24\, 41t 5
HMBCA217V) , Ak 55 14 40 e 44 5 ks I (MTS, €[5
Promega /A &, #it % 34008 ) , VEGF Fl SDF-1 ELISA
WA & (I ETBREYEARARLS A, H S
20140312) .
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Jo BRI . R R R A A K e e R R
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2.2 BudU & A U 3 ~6 {1y BMECs
0. 125% [ fil 114 1 1 %0 40 M 25, L 8 x 107 A4~/
mL $ZF0F 96 fLAR . JNR[RIHE B TMP (285 i e &
292,10,50 mg- L") B A R BURE 95 36 3% O 2
FIgh . 4k2ld%3% 24 h, 4L BrdU 20 pL, $% B8
& AR UL, B S 7E B AR AL 450 nm 4b 0 %
JE A,

2.3 MTS ¥ H % 3 ~6 L BMECs
0. 125% [ 1 114 1k A% 20 20 M B )5, Lh 8 x 107 4~/
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%92,10,50 mg- L") B A A [l 7K BUE 35 26 4L W
254, 24 h AL MTS 20 L, 4k4: 3555 1 ~4
h &5 FEEARA B AL K 492 nm,

2.4 BMEC [F® #8 70% ~80% Bl & 3 ~6
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(B 8 h f5 FHVE W A i 45 4 2 S L R G B Y 4 i, B
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SRR e B & 24 35 3% 3, VEGF 41 i 45 i 15 7%
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5% CO, WA HIEE 12 ~ 16 h A 22 W fC5E WL 5 40 Jif
LR, H Image Pro Plus 6.0 43 #7 R G 114K,
FEANEL 5 A BEHLIE E A LEF (50 x ) 43345 .
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2L LLS x 10° A/ FL I 2 B 4% 0 T 48 FLAR Hh , R B
TNAS [R) e B 55 25 15 37 3% 20 plL, 25 F 40 i 4 % 97
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151
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141
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B 1 JIIEEX BMECs 18580 (BrdU,x +5,n=3)
Fig.1 Effects of TMP on proliferation of BMECs( BrdU,x +s,n =

3)
1471
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ZHA 2 10 50
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B2 JIIEEX BMECs 1S5 iE R M (MTS,x +5,n=3)
Fig.2 Effects of TMP on proliferation of BMECs( MTS,x +s,n=3)

3.2 W49k BMECs B9iTR8 25 HA ] DL/ 5020 i i
i@ 1ok Transwell , 457 TMP J5 ,BMECs 1T £ 34k =5
FZH W] R4 2, JF H Bl TMP ¥ B2 35 K, BMECs i
AR 3o, Wox TMP A DL & 3 {2 i BMECs
MRS, HR RO e, WA 3,

A. ZS[41;B. TMP 2 mg-L " 41 ;C. TMP 10 mg-L~'41;D. TMP 50 mg-
L4

B3 JIlZmExt BMECs TR BI80 ( x 100)

Fig.3 Effects of TMP on migration of BMECs( x 100)
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A. 2541 ;B. VEGF 25 pg-L ™ "41;C. TMP 2 mg-L "4 ;D. TMP 10 mg-L '] ;E. TMP 50 mg-L~'41;

P4 P <0.05; 5 VEGF S 41 L™ P <0.05,” P <0.01
B4 JIIZ &3t BMECs EREH AR M ( x50)
Fig.4 Effects of TMP on tube formation of BMECs( x50)

%1 JIl & &3t BMECs ¥ % L+ i& &1 SDF-1, VEGF i &
s,n=3)
Table 1

S (x +

Effects of TMP on SDF-1, VEGF secretion in cultural
supernatant of BMECs(x £s,n=3)

A HE/mg L7 SDF-1/ng-L ! VEGF/ng-L"!

25 - 3199.1 £288.5 756.2 +29.8

TMP 2 3225.3£119.2 785.5 +7.3"
10 3606.2 £149.2" 797.2 £17.1"
50 4157.9 £317.2% 851.0 +26. 1%
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WEwh 2 R Gk AR o B it RO BT 58 6 W] TMP
HA WA VET, N2 B REAL H,0, 5509 HUVEC
1o E TMP XoF iR Gl 0L 55 P B2 200 6 4 34 i LT 3% LA
e W A FA R WL AR T8 . AR 98 & BL TMP fiE !
FyhaE BMECs 19 39 58 06 M, {2 #F BMECs iE %,
AN A AT L $ R L A A A s I R . 3 T i
TMP % i ol it 4 37V FH B9 7T B ML =2 — .

WMILAE A B2 0 B 434 9 ST R L A5 T 152 22 il
2> 7 A2, Ho SDF-1 ¢ VEGF J& H i 4
2 T B A % I 45 F A e B L A A I R - WEORE
S B 00 I 9 B 1 P Y SDF-1 &% VEGF K-35
BRI hn ™ VEGE 2 5 o B 45 53 1 i 98 5 79 iz 4
ke o N B S A PSR R 2 o A i O O 4 i
7', SDF-1 J% H:figfA CXCR4 7 40 o 1T %% 3 5 . 5h
G R A A R R R RO
WF5E # W SDF-1 132k CXCR4 A7 P H 40 40 fife 2 i
m Ak A R A 40 i T £E SDF-1/CXCR4 il 1y i
FHEGE B ST A, M Ah, SDF-1 34 T i S iy 1 4
Hil VEGF (i 3 ik A2 HE 1l A5 B L . ARTR R,
TMP ] L g 2 42 3 BMECs 4> VEGF L) & SDF-1,
$78 TMP 1] 5838 1o 4 =5 40 JfL X ¥~ VEGF 1 SDF-1 1y
Fik THE BMECs (3858 ST #% , oE 107 5 300 48 A
BRI 5 2 42 B 3 i AL 5 5996 PP FH

Zi BT, AR 5T 45 BAR R TMP A RfE ik T
BMECs 1) 34 5 , iF £ X & I8 W, [ i) S 2 4 55 4
M ¥ SDF-1 J VEGF FE R4} 55 3% () BMECs )
S, 1T RESRE TMP X2 B 148 357 4 19 4 T B >
— o MR ITSE SR ok — 2 1 B TMP A fil i 4 5
93 7 6 T AL B A 20 i B 2R AR i
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