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Effect of Matrine and Oxymatrine on Proliferation
and Energy Metabolism of ECV304
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Abstract: The aim of this study was to investigate the effect of matrine and oxymatrine combination on the activity and
energy metabolism of human umbilical vein endothelial cells( ECV304 ). The method of permutation and combination was
used to determine the best ratio of matrine and oxymatrine concentration. The cell growth curves were used to describe
the effect of matrine and oxymatrine combination on cell proliferation. The morphological changes of ECV304 cells were
determined by HE staining and transmission electron microscopy. The enzymatic activity and metabolite quantity of the
metabolite related enzymes in ECV304 cells was also measured. Results showed that matrine at 1200 pg/mL and
oxymatrine at 600 pg/mL combination had a better effect. The proliferation of ECV304 cells was significantly inhibited
by the combined usage of matrine and oxymatrine and the cells morphology were also changed significantly as compared
with control group and matrine/oxymatrine group. The combination usage of these two drugs did not affect HK activity,
PK activity and lactate metabolism in glycolysis, but can significantly reduce SDH activity and ATP level in oxidation
process. Combined usage of matrine and oxymatrine had an indirectly antitumor effect in ECV304 cells by inhibiting cell
proliferation and tumor angiogenesis.
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Table 1

Effects of matrine and oxymatrine on survival rate of ECV304 cells(; +s,n=5)

Yk L LL

Drug concentration ratio

R (%) = 14063 (% )
Survival (% ) = 1-inhibition rate( % )

0 pg/mL A +0 pg/mL B( control )
0 pg/mL A +300 pg/mL B

0 pg/mL A +600 wg/mL B

0 pg/mLA +1200 pg/mLB
300 pg/mLA +0 pg/mLB

300 pg/mLA +300pg/mLB
300 pg/mLA +600ug/mLB
300 pg/mLA +1200 pg/mLB
600 pg/mLA +0 pg/mLB

600 pg/mLA +300 pg/mLB
600 pg/mLA +600 pg/mLB
600 pg/mLA +1200 pg/mLB
1200 pwg/mLA +0 pg/mLB
1200 pg/mLA +300 pg/mLB
1200 pg/mLA +600 pg/mLB
1200 pg/mLA +1200 pg/mLB

100 £0. 00
85.24 £0.47
76.67 £0.99
56.24 +0.54
84.27 +0.18
81.92 +0.22
78.09 +£0. 63
74.17 £0.92
72.69 +1.43
69.15 +1.27
67.48 +1.42
63.50 £0.86 "
57.96 +1.05*
60.70 +1.82"
56.87 +0.96 "
53.78 +0.86 "

TE: SRR, * P <0.05 HA BB " " P <0.01, HAg AR B4R .

Note ; Compared with control ,
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Fig. 1  Growth curve of endothelial cells( ECV304) by ma-

trine , oxymatrine and combined application

* P <0.05 indicated significant difference; *

“ P <0.01,indicated extremely significant difference.

VA5 2E 0T 248 L ) 338 2 400 o 4 P e e, AR — R, 4
B AR — EL0 T P 3 B FH A
2.3 HE $BWEBKARZRE ECV304 MR SK
b210Y

HE Qe 25 8L R (AnEl 2 fiR ) , 3208 Ak
TS ECV304 JEEEA 520, 40 A% TR Gy, 41 i
TRBAR /N, A S0 ECV304 /R R, MG
Iy FH A BRSS9 8 M B Sk, 240 o 5 o ) S 0
A KA 2 B AR (B 2 AR TR Y ST A A AR
fto
2.4 BEVREKSGAZE ECVI4 ARATES
T

FLAE AR A5 A /R (A&l 3 U ) ECV304 X i
ZH AR Th Af R A AR B AR S 2
LRI R 1R , 0 e S 2 T 7 400 PR A 68 B LU 3R
5 i SR AU v S0 ] W s A S AR A,
K%UIIJ ARSI E D, Z 80 A R TR



744 KIRPIRF I 5 & Vol. 29
"l V& "\ vy
B ° ~ h:
L ] " P ‘\A » ¢
- -
¥ vl N | L -
i A »2 0 N
by b - \ . = -
' A < 5
-\ ; . " e 4 e
e R :. \ » ' -
iy, - " - . k. - ” »
& g ¢ Ad Py 4
h b ", s . o “ ! .
- ‘. ’ o
Ll Y < FA
X A \ . . (.’ b ' - & o .
X REZH e
Control Matrine
\ - ’ 2 o > ww
R - k
% 4
b /&' s 5 » / 0 \ - p -
P L] 4 ‘4 Y
/ \
-
" - '\
1 . WV A .
. : J - 'S
- -~ . ¢
L) \ ,
4 : ' ’
B a ¢ ’ vy ®
. }' N - -
»
! ¢ C . »
AT ST e
Oxymatrine Combined

B2 ESW. ESUESHEKSEEAXAEMAE ECV304 R (40 x 10)
Fig. 2 Effects of matrine ,oxymatrine and combined application on the cellular morphology of ECV304 cells(40 x 10)
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Fig.3 Transmission electron microscopy of endothelial cells( ECV304) by matrine , oxymatrine and combined application
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Table 2  Effects of matrine, oxymatrine and combined application on enzyme activity of ECV304 cells
X HEZH e A S BaA

Control Matrine Oxymatrine Combination

OB i 75 7 HK activity ( U/mgprot ) 5.659 +£0.021 4.955 +0.019 5.326 +£0.100 5.214 £0.018

TN B AR 18 S 77 PK activity (U/mgprot ) 0.418 £0.015 0.382 +0.018 0.365 +£0.012 0.355 +£0.015

BEFAR I UG /) SDH activity ( U/ gprot ) 0.218 £0.017 0.205 £0.011 0.169 £0.010 " 0.134 £0.013 " *

TE: SR, * P <0.05 B REMEZER; " " P<0.01, HAARH R EER .

Note : Compared with control, * P <0.05 indicated significant difference; * * P <0.01 ,indicated extremely significant difference.

£33 HEW.EUETSHREEKAMAX ECV304 4AFLE ATP SENE

Table 3 Determination of the content of lactic acid and ATP in ECV304 cells by matrine, oxymatrine and combined application

Xt B2 WA AL S B
Control Matrine Oxymatrine Combination
57 2 A~ EL
L in?%ﬁq] Lb w 6.918 £0.426 6.030 +0. 140 5.957 £0.196 6.942 £0.275
Lactic acid in culture solution( mmol/L)
ATP & ATP content( wmol/mgprot ) 45.330 +0.793 35.694 +0.711* 41.083 +0.934 33.049 +0.615*

TE: S HRALLEL, © P <0.05 HoAA B2, ™ “ P <0.01, B dEH B2 5.
Note : Compared with control, * P <0.05 indicated significant difference; * * P <0.01 ,indicated extremely significant difference.
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