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Effects of caspases on cerebromicrovascular endothelial cell
apoptosis induced by hypoxia

ZHANG Jiarrjun  , SHI Ruirli

(Institute of Materia Medica , Chinese Academy of Medical Sciences and Peking Union Medical College , Beijing 100050 , China)

Abstract: Aim  To study the effects of caspases on cerebromicrovascular endothelial cell apoptosis
induced by hypoxia in vitro. Methods The cultured bovine cerebromicrovascular endothelial cells were
exposed to NaCN in glucose-free medium. Cell viability was determined by trypan blue staining . Cell apoptosis
was defined by terminal deoxynucleotidyl transferase- mediated dUTP nick endlabeling ( TUNEL) and flow
cytometry . The expression of caspase-3 was detected by immunocytoche mical method. Four caspase inhibitors
were used to validate the effect of caspases on cell apoptosis . Results NaCN in glucose-free medium initiated
cerehbromicrovascular endothelial cell injury markedly and typical apoptotic cells were found in this model . The
expression of caspase-3 increased significantly . Four caspase inhibitors decreased the number of injuried cells .
Selective inhibitor of caspase-1 and -6 reduced expression of caspase-3 significantly . Conclusion The results
suggest that caspases family plays an important role in cerebromicrovascular endothelial cell apoptosis induced by
NaCN and caspase-3 acts on the downsteam of caspase-1 and -6 in protease cascade action to induce apoptosis .
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1 caspases
7 DEVDfmk , Z YVAD fmk , Z VEC
VADfmk Z- VEID fmk Enzymes Syste ms NaCN >
Products . DMEM ,10 mmol*L™' NaCN 20 h
Gibco ; (FBS)  Hyclone ;NaCN 54.9 %, caspases Vo
Pl  Sigma :TUNEL Trevigen : VADfmk caspase-3 -1 -6 z
caspase-3 Santa Cruz DEVDfmk ,Z YVAD-fmk 7 VEIDfmk
( 1). 4
Zhang*' . 24 caspases L7.81
(0.04 mmol*L"' ZVADfmk % DEVD
10 mmol*L™' NaCN 10 % ( FBS) fmk ) -
DMEM , Cco, 20 h Table 1 Effect of caspase inhibitors on trypan blue
DMEM positive cells induced by hypoxia( x £ s)
. Caspases DMSO s Group ( mmol* L") Trypan blue positive cells/ %
(DMSO <0.2 %) . Control 4.0%£1.8
dUTP NaCN (10) 55 16"
NaCN (10) + Z VAD-fmk (0.1) 7 £3
( TUNEL) TUNEL NaCN (10) + Z DEVD-fmk (0.1) 2.5 +0. 7"
3% H,0, NaCN (10) + Z YVADfmk (0. 04) 4.7%1.77
NaCN (10) + Z VEID fmk (0. 04) 6.3 £2.3""
, ( dUTP, "
3 dNTP .CO'* TdT) 37 C 60 min P <0.001 s control ; P <0.001 @ NaCN group
( 2 TUNEL
DAB) , . ’ caspases
VEC
[4 5] DNA S 3'-OH
s TdT ,
, 2, ,70 % , ( )
5 1 dUTP 3-0OH s
4 C . RNA  A(100 mg*L™ ")
37 C 45 min,100 mg*L™" PI 4 C 30
dUTP,
min ( Beckman Coulter)
, DAB.
10 000 , DNA
Caspase 3 el ’ ’ ’
Z- VAD fmk caspase-3 -1 -6 z
s TritonX 100 PBS s 3
fieon caSPAsE” DEVD fmk , Z YVAD-fuk ~ Z VEIDfmk TUNEL
4 C . PBS ,

. . 9 ( 2) °
cyanine 15 min, 3 caspases VEC
PBS , ( A=554 nm,

A=570 nm) DNA ’
! DNA GG
, 200 , 4
DNA (‘b/ q « ” ,
’ , , « » . 7
Student s #test
VAD-fmk caspase-3 ;1 -6 Z DEVD

fmk ,Z YVAD-fmk 7 VEID-fmk »
, DNA ( 3).
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Table 2  Effect of caspase inhibitors on TUNEL
positive cells induced by hypoxia( x £ s) ,
Group ( mmol+ L") TUNEL positive cells/ % . Hoechst
(3]
Control 3.2%0.7 .
NaCN (10) 52k7##% caspase
NaCN (10) + Z VAD fmk (0.1) 25 3
NaCN (10) + Z DEVDfmk (0.1) 28.8 +1.8""" °
NaCN (10) + Z YVADfmk (0.04) 1037 s o
NaCN (10) + Z VEID-fmk (0. 04) 8 4" caspase-3 [9.101
*#* P<0.001 s DMSO control ; " P <0.001 w5 NaCN group ,
(1]
Table 3  Effect of caspase inhibitors on area of caspase 7Z- VAD fmk
“ apoptotic peak” induced by hypoxia( x T s) , caspase-3
Group ( mmol* L™ ") Area of “apoptotic peak”/ % ,caspase caspase—3
Control 2.1 £1.2 s caspase
NaCN (10) 52 k577
NaCN (10) + Z VAD-fmk (0.1) 3247 ) [12]
NaCN (10) + 7 DEVD-fmk (0.1) 28 +6° Lin
NaCN (10) + Z YVAD fmk (0. 04) 26 8 ° NO , caspase-l -3 .
NaCN (10) + Z VEIDfmk (0.04) 10.1 £0.5" Caspase-1
** P<0.01 w control; "~ P<0.01,  P<0.05 @ NaCN group (e
caspase-3 R
4 7Z- YVAD fmk 7Z- VEID fmk caspase3 caspase 3 (15] R Caspase-6 caspase—3
caspase , .
caspase-3 Allsopp % ,
B ,caspase-3 caspase- 6 R
> ) > . (] caspase-6
. , caspase-1 caspase-3
7- YVAD-fmk caspase- 6 7= VEIDfmk . caspase-1 7-
caspase-3 > YVAD fmk  caspase-6 Z VEID fmk
85.8%  88.5%( 4). caspase-3
Table 4 Fffect of 7Z- YVAD and Z VEID on ’ ’ caspasel ,
expression of caspase 3 induced by hypoxia( x £ s) 3 -6 ’
Caspases , caspase-1 -6
Group ( mmol* L™ ") Caspase-3 expression positive cell/ %
Control 2.3%0.8 caspase-3 ’ ¢
NaCN (10) 37 kg *## s caspases
NaCN (10) + Z YVAD fmk (0. 04) 5.3%1.2""
b
NaCN (10) + Z VEID-fmk (0. 04) 4.3%1.6""
##* P<0.001 w control ; " P <0.001 w NaCN group
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