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Inhibitory effect of selenium compounds combined with vincristine
on Ehrlich ascites carcinoma and the mechani sm of action
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(1. College of Veterinary Medicine, China Agricultural University , Beijing 100094 , China;
2. University of Minnesota, Minneapolis 55455, U. S. A)

Abstract This study was designed to assess the effect and mechanism of action of selenium compounds and vincristine
(VCR) on mice bearing Ehrlich ascites carcinoma (EAC) , a tumor-bearing mice, and compare the toxicity o a single
drug with combination of two drugs. An EAC mouse model was established by injecting tumor cells intraperitoneally and
drugs were given to mice on the 7th day after injection. The survival time of Ehrlich ascites tumor-bearing mice was
recorded. The protective effect of selenium compounds on mice carrying tumor was evaluated by antioxidant indices
(SOD, GSH, MDA) and their effects on tumor cells apoptosis evaluated by flow cytometry and DNA ladder. Selenium
compounds, especially methylselenocysteine (MSeC) combined with VCR significantly ( P < 0.01) prolonged the life
span o tumor-bearing mice, improved the antioxidant level in vivo, and simultaneously promoted the apoptosis of tumor
cells. In general, selenium compounds combined with VCR played a powerful role in protection of tumor-bearing mice.
This mainly depended on the anti-oxidant function of selenium but the anticancer activity of VCR was also enhanced in
combination with selenium, by inducing apoptosis.
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Table 1 Drug and dosages administered to the animal's

)
CKo ( ) NS
CKy (NapSe0s) 4.0
CK3 (SeMQ) 4.0
CKs (VCR) 0.4
1(N&;Se0; + VCR) 2.0+0.4
2(SeMC+VCR) 2.0+0.4
g
2.2 (SOD)
(MDA) (GSH)
0 6
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10
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4 0.01 mol/L ,pH7.4 PBS
2 ,1000r/ min
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50u ¢/ mL ,37 30 min 300 ,
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2.4 DNA ( ), 10
/ DNA, 10uL DNA ( ) g dug
1¢/ 100 mL , NapSeOs;
, Na 03 + VCR
, SEMC SEMC +
3 VCR ,
3.1 EAC )
EAC SEMC+VCR
( 2 2.5 x 10° : SMC VCR
EAC 13d, 7
2
Table 2  Surviva time of tumor-bearing mice
/d /d
CKo ( ) 13.00+1.30 CKs (VCR) 15.25+1.92°
CKy (Nap Se0s) 11.62+1.77 1 (Na&SeOs + VCR) 15.38+4.17
CKz(SeMQ) 14.62+2.00° 2 (SEMC+VCR) 16.50+2.18"
Do P<0.05,** P<0.01(%xS, n=10);
3.2 SOD MDA GSH , MDA
SOD MDA GSH GSH ,
( 3 , SOD ,
NaSeO; SeMC SEMC  VCR  &MC
VCR SEMC , 0D
3 SOD MDA GSH
Table3 Content of SOD, MDA and GSH in mice blood plasma
SOD / (U/ mL) MDA / (nmol/ mL) GSH / (mg/L)
CKo ( ) 144.04+7.53 8.80+0.40 18.72+4.77
CKi (NapxSe0s) 177.00+16.11° 6.90£0.50 " 30.05+2.52°
CKz(SeMQ) 172.74+12.96" 7.16+£0.23° 43.39+6.14""
CKs(VCR) 157.12+7.16 7.45+0.35 28.10+2.15
1 (N&Se03 + VCR) 146.88 + 14.13 7.03+0.92° 27.24+3.83
2 (SeMC+VCR) 168.47+16.24 " 6.40+0.50" 34.87+4.87"
3.3 EAC , Na, 203 SEMC
EAC VCR EAC G
4 81.02% 84.62 %,
) EAC VCR 74.05% VCR
EAC EAC , Na, 03 SEMC

G Mdgg SMC G
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Table 4 Percentage of apoptotic cel death %
G S G apoptoss
(DNA ) (DNA ) (DNA ) ( )
CKo ( ) 46.48 40.55 12.97 0.38
CKy (NapSe0s) 64.96 23.48 11.56 4.80
CKz(SeMCQ) 91.05 4.42 4.52 2.11
CKs(VCR) 74.05 17.04 8.91 8.36
1 (N&Se0; + VCR) 81.02 16.78 3.90 9.80
2 (SEMC+VCR) 84. 62 8.60 6.78 15.12
3.4 EAC DNA , 2.5x10° |/
1 , 1 DNA )
2 , ; , ;
34 DNA , 1 ; 5 6 , , EAC 7 d
DNA SEMC+VCR , ,
EAC iNapx 203 , 8
EAC (2 5 ) 10 :
DNA 13 16d .
L8l 20d
. 2)4ug g NaSeO; SeMC
ICR )
2 000 '
1 000 - G !
Z;}: SOD GSH MDA
250 ,
v (o1 DNA ,
[10]
M Marker;1 2  (SeMC+VCR) ;2 1 !
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(SeMC) ;5  CKi1(Na;SeOs) ;6 CKol ) MDA
1 EAC DNA , , GSH-Px SOD ,
Fig.1 Induction of DNA Ladder in EAC from mice
treated with Se and VCR !
4 DNA ,
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ma, EAC) 1932 , Ehrlich (
) ,1956 3) EAC :
, KM , ,
(el VCR ,
EAC , [7-8] ,
EAC 1x10° Mg gSeMC 0.4d¢g/ gVCR ,

-~
ry g

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



18

2007 12

SOD  GSH ,

MDA ,

(1]

(2]

(3]

S$SMC  VCR

EAC
VCR

[12-13]

VCR

VCR

Clark L C, Combs G FJr, Turnbull B W, et d. Hfects
of sdenium supplementation for cancer prevention in pa
tients with carcinomaof the skin: a randomized controlled
trial. Nutritionad Prevention of Cancer Study Group[J].
JAMA | 1996, 276: 1957-1963

FernandezBanares F, Cabre E, Esteve M , et d. Serum
senium and risk of large 9ze colorecta adenomas in a
geographica area with a low sdenium satus[J]. AmJ
Gastroenterol , 2002, 97 (8) : 2103-2108

Jastrzebski Z, Czyzewskar Safran H, Remisyewska M,
et d. Phamacokinetics of sdol , a new agent contaning
sdenium in rat[J]. Drugs Exptl din Res, 1997, 23(1) :

(4]

[5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

7-11

Uckun F M, Morar S, Qazi S. Vinorebine based savage
chemothergpy  for thergpy-ref ractory
leukaemias[J]. Brit J Haematol , 2006 ,135(4) :500-508
Bloonfidd C D, Mrozek K, Cdigiuri M A. Cancer and
leukemia group B leukemia correlative science committee:

aggressve

magor accomplishments and future directions [J]. din
Cancer Res, 2006 ,12, 3564-3571
[M].
, 1982
E2&8 [J].
, 2002, 10(2) : 96-100
[J]. :
2004, 21(4) : 271-274
WatersD J, Shen S, Cooley D M, et d. Hfect of di-
etary Se supplementation on DNA damage and gooptoss
in canine prostate[J]. J Natl Cancer , 2003, 95:237-241
Sards S. The role of antioxidants in cancer prevention
and treatment[J]. Indoor Built Environ, 2003, 12: 6,
401-404
LopezVarda S, Gnzdez Goss M, Marcos A, et d.
Functiond foods and the immune system: a review[J].
Eur J din Nutr, 2002, 56: Supplement 3, 29-33
Jiang Cheng, Kim K H, Wang Zaisn, et d. Methyl
seniunrinduced vascular endotheid gpoptoss is exe
cuted by capases and principaly mediated by p38
MAPK pathway[J]. Nutr Cancer, 2004, 49(2) :174
183
FemingJ, Ghose A, Harrio P R. Molecular mechar
nismsof cancer prevention by sdenium compounds[J].
Nutr Cancer ,2001, 40(1) :42-49



