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Experimental Intervention of Secondary Inflammation Injuries Induced by
E- selectin During Cerebral Ischemia/reperfusion in Rats
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Abstract: Objective  To evaluate whether L-arginine could decrease E -selelctin expression and reduce
inflammation damage during focal cerebral ischemia and reperfusion of the rat. Methods  Middle cerebral artery
occlusion and reperfusion ( MCAO/R) model according Longa's method and sham operation model were made in the
stroke- prone renovascular hypertensive rats(RHRSP). MCAO/R rats were randomly divided into 3 groups receiving L-
argnine(n=72), D-arginine (n=48) or 0.9% saline vehicle(n=72). Nitrite(NO, ) , nitrate(NO,") and myeloperoxidase
activity of ischemic brain tissue were detected, and the expression of E- selectin was measured by immunofluoresecent
staining and RT- PCR. Results At 0 h, 4 h and 8 h later of reperfusion, Nitrite(NO,") and nitrate(NO;") detected in
the L- arginine of MCAO group(52+12, 81+34, 131+27) were higher than those in saline(43+14, 40+17, 105+39) or
D- arginine(38+13, 34+16, 109+29) of MCAO groups. During the earlier time of ischemia/reperfusin, the expression
of E-selectin ,and myeloperoxidase activity in the groups of MCAO with L- arginine infusions , downregulated in
contrast to the other two MCAO groups. Conclusions  L- arginine administered in the early stage of ischemia can
upregulate the NO, which can inhibit the expression of E- selectin.

Key words: cerebral infarction; E-selectin; L-arginine (L-arg); nitric oxide (NO); stroke- prone
renovascular hypertensive rats (RHRSP)
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(secondary injury) &2 ,
E- (E- selectin)
E- E-

[

(nitric oxide,NO)
L- arg) NO, E-

(L-arginine,

(myeloperoxidase, MPO) ,
NO E- :

1.1

80~100 g SD (n=192),
(stroke -prone renovascular hypertensive rats,
RHRSP) 10 12

180 mmHg ,
RHRSP Longa

(middle cerebral artery

occlusion and reperfusion, MCAQ/R) @ 2h

350~450 g

1.0 cm , 2 h

MCAO 13
3 MCAO 5 min 5
min L-arg (BBI
AB0205; 300 mg/kg; n=72)
(n=72) (D- arginine, D- arg,

GLS — A20829;n=48) 4
04812 24 48h

Longa 5
2
1.2 E-
, 100 g/L
(30 mg/kg),
(50 U/mL)250 mL 40 g/L (pH 7.4)
200 mL,
15 min 0.01 mol/L PBS 1 400
E- (Santa Cruz
, SC-6939), 0.01 mol/
L PBS 4 0.01 mmol/L

PBS 5 min x3
0.01 mol/L PBS 1 200
(fluorescein isothiocyanate, FITC) -
( ,ZF-0314) 2 h
0.01 mol/L PBS 10 min x3
, 5
Image pro plus 5.0

10 g/L

1.3 RT-PCR E- mMRNA
, 100 g/L (30
mg/kg), ;
100 mg, 1 mL Trizol (BBI
SK 1410) , ,
, RNA
DNase |(RMase- free, TaKaRa
D2215) RNA DNA,
MMLV
cDNA (MBI Fermentas  K1622)
RNA cDNA Tag (TaKaRa
DR100A) PCR E-

CTC TGC TCT CAC CTT
GTC ACA TCT CTC GTC
372 bp; GAPDH
GGC AAG TTC AAT GGC ACA GT,

TGT TC,
ATT CC,
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AAG GTG GAG GAA TGG GAG TT,

725 bp PCR : 95 2
2 min, 94 30 s, 54 30 s,72
30 s,28 , 72 7 min 1.5 g/mL 2.1
) 0.5 pg/mL
15 min  Labwork
(E- , MCAO
/GAPDH) E- , MCAO
1.4 NOx
1.3
; -80 . 1
, ’ 1 10 (m/V) 5 Table 1 Neurologic deficit score and blood pression of pre-
mmol/L pH 6.0 ; McAO (ts)
1/2 1 000 r/min 5 min; n BP/mmHg Score
Sham 48 205+22 0.0
( ) MCAO/R +NS 72 199+29 1.0
NOx MCAOIR +L- arg 72 214423 15
NOX (pmol/g) = ( — MCAOIR +D- arg 48 201+31 15
) I —_ ) No significant difference of BP exists in any two groups and of
X (20 pmol/L) =+ score in MCAO/R groups.
(/L)
1.5 MPO 2.2 E-
1.4 1/2 Peter , , FITC
OD/(g min) MPO 2 h
1.6 )
SPSS 13.0 for Windows . ,
+ 12 h ., 24h
. ,48 h ;
SNK-q )
, MCAO/R +L-arg 4h 8h
( Median) , P< 0.05 MCAO/R + MCAO/R +D-arg
( 2 1
2 E-
Table 2 Immunoexpression of E- selectin in ischemic hemisphere (xxs, gray/ area)
n O0h 4h 8h 12 h 24 h 48 h
Sham 4 0.0 0.0 0.0 0.0 0.0 0.0
MCAO/R + NS 6 87.4+2.6 151.4+3.4 186.9+1.0 178.2+£2.7 103.6x1.1 76.8+£3.9
MCAO/R + L-arg 6 83.5+£2.5 134.746.199  174.4+3.329  172.3+15 98.3+x1.4 69.2+1.6
MCAO/R + D-arg 4 79.8+1.2 156.7£1.5 189.8+2.2 180.6x2.4 106.7+£1.4 72.1+45
F 2.87 4.33 5.20 3.1 2.94 3.18
P 0.10 0.04 0.03 0.06 0.09 0.08

SNK- q test: 1), 2) vs MCAO/R + NS group,P=0.03,0.04, respectively; 3),4) vs MCAO/R+D- arg group, P=0.02, 0.04 respectively

2.3 RT-PCR E- MRNA 2 hE- MRNA
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Fig.1 Immunoexpression of E—selectin in ischemic hemisphere (x200)

AB,C.D.E,F: MCAO/R +NS group MCAO2h/R 0.4 .8.12.24 48 h respectively; ab.e.d.ef:

MCAOZ2h/R 0.4 .8 .12 .24 48 h respectively

MCAO/R +L —arg group

, 8-12 h ,24 h , MCAO/R ( 3
, 48 h 2 h MCAO/R +L- 2)
arg E- mRNA MCAO/R +
3 E- mRNA
Table 3 Expression of E- selectin mRNA in ischemic hemisphere (xs, relative expression)
n 0h 4h 8 h 12 h 24 h 48 h
Sham 4 0.0 0.0 0.0 0.0 0.0 0.0
MCAO/R + NS 6 0.88+0.07 0.95+0.09 1.03+0.10 1.13+0.02 0.92+0.06 0.750.03
MCAORR + L-arg 6 0.80+0.04 %2 0.94+0.06 1.06+0.06 1.12+0.05 0.91+0.09 0.74+0.06
MCAO/R + D-arg 4 0.86+0.05 0.96+0.04 1.04+0.02 1.12+0.10 0.90£0.04 0.75+0.01
F 6.37 2.50 3.71 2.64 2.83 3.27
P 0.02 0.11 0.06 0.11 0.10 0.08
SNK- q test, 1) vs MCAO/R + NS group, P=0.04; 2) vs MCAO/R+D- arg group, P=0.03
M 1 2 3 4 5 6 7
2.4 NO,
NO,, 3
NO, NOy
, 24 h MCAO/R +
L-arg 2h 4 8 h NO,
MCAO/R + MCAOQ/R +D- arg ,
MCAOQO/R+D- arg +
B 2 (R A% 4H 4 E-i% #% % mRNA ( 4
Fig.2 mRNA of E-selectin in ischemic brain 2.5 MPO

A: MCAO/R+NS; B: MCAO/R+L-arg: l:sham, 2-7:
MCAO2W/R 0.4,8,12.24,48 h respectively

(€)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.
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4 NO,

Table 4 NOx in ischemic hemisphere (xxs, umol/g)

n 0h 4h 8h 12 h 24 h 48 h

Sham 4 32+11 29+14 26%10 28+12 3148 2315
MCAO/R + NS 6 43+14 40+17 105+39 136+15 30727 128453
MCAO/R + L-arg 6 52+1299 813429 13142739 141437 274+23 135425
MCAOR + D-arg 4 38+13 34+16 109+29 132+18 290+15 124+11

F 5.12 5.38 4.15 2.79 3.21 291

P 0.03 0.03 0.04 0.10 0.08 0.09

SNK- g test, 1) , 2), 3) vs MCAO/R + NS group, P=0.04 , 0.04 , 0.02, respectively; 4), 5), 6) vs MCAO/R+D- arg group, P=0.04 , 0.03, 0.03
respectively

MCAO/R MPO MCAO/R+D- arg MPO
4 8 h MCAO/R+L- arg MPO ( 5
MCAO/R+ MCAO/R+
5 MPO

Table 5 Myeloperoxidase activity in ischemic hemisphere [xts, ODx10%/(g min)]

n Oh 4h 8h 12 h 24 h 48 h
Sham 4 1.1+4.6 1.9+7.8 0.7£4.4 2.1+£2.3 1.4+1.6 0.91£4.6
MCAO/R + NS 6 72.0£6.4 135.1+1.2 205.7+7.6 214.7£1.7 407.3£3.1 587+4.4
MCAO/R + L-arg 6 68.3£2.7 113.3+9.499 180.7+£2.029 195.0+5.3 423.0£2.0 579.1+0.9
MCAOQO/R + D-arg 4 64.9£1.1 141.0+1.4 195.6+7.3 200.4+6.7 410.9£3.2 580.4+3.6

F 2.46 3.99 4.82 1.74 2.19 2.97

P 0.11 0.04 0.03 0.15 0.13 0.09

SNK-q test, 1) , 2) vs MCAO/R + NS group, P=0.01, 0.03, respectively;3) 4) vs MCAO/R+D-arg group, P=0.04 , 0.04
respectively

3 , : 2
(secondary injury)
3.1
: E-
U E- ,
RHRSP (TNF-a),
: E-
RHRSP , MRNA
E- 7 5l

3.2 / E-

(inflammation)
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3.3 NO E- ,
NO DNA NOS
NO, , NOS
, : eNOS NO
NO NO :NO , nNOS INOS NO
, 24 h NOS eNOS
NO L-arg 2 h , nNOS,  iNOS ,
4h 8h NO (>6 h)
2h E- mRNA 1 L-arg NO
, 4 8h, E- , NO
, MPO E-
MCAO/R D-arg L-arg ,
NO, D- arg L-arg NO , MPO
L-arg NO NO E-
E- , NO
FMLP Bl VCAM- 1 el
Longa , MCAO NO E-
MPO
NO E- , L- arg
KB (nuclear factor — kappa B, NF- NO , E-
KB) E- , , ,

TNF-a,IL-1  LPS

IKB(inhibitory NF- KB),

TGACATCA
E-
NF- KB

H0,
NF- KB
E-

IKB (IKB kinase,IKK)

NF- KB
NF- KB
’ E-
E-
NF- ELAM1
NO
IKB , NO
L-arg NO
NO NF- KB
NO
NO Ll
NO
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