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Upregulation of VEGF and downregulation of IL-1 B \TNF- « by edaravone in

rats with vascular cognitive impairment
CAI Zhi-you,et al
(Department of Neurology , the First Affiliated Hospital , Chongqing Medical University )

[ Abstract] Objective: To investigate the influence of edaravone on expression of VEGF, 1L.-1 B and TNF-a in vascular cognitive
impairment brain and the serum level of VEGF,IL-13 and TNF-a in vascular cognitive impairment rats,in order to study
neuroprotection mechanism of edaravone against vascular cognitive impairment. Methods: The vacsular cognitive impairment rat model
was established by permanent bilateral occlusion of both common carotid arteries. Behaviour was evaluated 2 weeks after permanent
bilateral occlusion of both common carotid arteries with Morris water maze and shuttle box task. Wistar rats were randomly divided into
sham-operation group (S ), vascular cognitive impairment model group (M) and edaravone treatment group (MT ). Serum level and
expression of IL-1 3 and TNF- « was measured by enzyme linked immunosorbent assay , VEGF by enzyme linked immunosorbent assay
and western blotting. Results : Edaravone significantly improved cognitive impairment from permanent bilateral ocelusion of both common
carotid arteries.The serum level and expression of IL-1 and TNF-a in MT group were lower than these in M group (P<0.01).The
serum level and expression of VEGF in MT group was higher than these in M group (P<0.01). The serum level and expression of VEGF,
IL-1B and TNF-a in MT and M groups were higher than that of in S group (P<0.01). Conclusions: Edaravone can restrain the
expression of IL-13 ,TNF- « and increase the expression of VEGF in rats with vascular cognitive impairment. Edaravone can enhance
recovery of vascular cognitive impairment to protect neural function by restraining neuroinflammation.
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1.1 ##

L11 Bh¥  Wistar K 48 H (B, (& E 200 ~250 ¢,
SEERFIRER SRR, si RO e hiES
LENRFERESE 260 5 ) FEHUEN S ABFRASH, RAE
BUEBIIKALTE , AT SR B AR HLAL TR, S R TR ).
M B A T RER F R R (M 4, SN R sh Bk LT
PRSI AE RS, SR A EEKHEE ) A RERITHMT
20,7 M A ERE P LA 3 mgke HGEHIZE BEBKES), B4
6 Ho EBUERG 2 &4 .6 FIAME N

112 RAFIRZEH RBHETESR(10 mg X): RE L
FerE A BRA A IL-1 B JINF- o RiRF & @i e
YWEHE AR T ; VEGF AN & b B HE YR A
FRAE]; K BBE & Ik BUEE R AR A sl (g m E KT
MERFE LR ER,

12 F&k

12.1 mMEMHAADRERESERE S  HBCERMEIHIES)
YIRS, B 3.5% MK S EEE 3% 1 ml00 g (B K FE K
PRBESS , AMENE E , SUIE AR 91 0, 4088 U0 555 sh Bk, 47 LA
BB AL A , R P KBUAIRRFFE 36.5C, XA
KEBRARLEHIUNT RSN, KB RERERIE KR, #5
R FAT U BUR SR G FLA G B9 (RIS B , 3
sk 2 & 4 R (8 A LEMF T ST A2 T RE A S Wk
B

122 A#HFYE  ERKRRIE A B KHEMR 0.5 mg/ml
WEEH. MASRKAE TSR KA ;78 M AR
b, MT 48 F Bl 5 25 FHA L 3 me/kg, 2 K /d RERIKE
5o ERBIZEMFIREIFESH Uno SRR ERIZEMERYLH
5t

1.2.3 ATH¥RIE

1231 FHRATE FHRAEKTELUAENEH, KN
60 cm x 16 cm x 25 cm , 55 TFREEA G 28 YIRS, 3 K BURL
FEFRRNIE—,20 s NG & 522 15, 815 5s f5
JEER LA A LA S LR 1.5 mA ), R RZ Bl
PRBN 55—, W7 W B B Ib 0 SR Bh e SR e G )
ok 3 (9 s I ( 3 Bl ks A 8] ) i 52 B 0 84 9 B ) A R L

HIVRE . £ ERIR 1 K, 8K 20 MEF, 28214k,
1232 KEEEE KEEKE 62 cm, /KR 20C, 7EFE
GRRBAEREE, BE 60 cm, R TELS 2 om, iEFE
HRBEBINGHFRIR 25 MR (BRI, X5 20
RUGERGTIZERE), BB H BRI K REIiE
1ZIhEE.
1.24 MEGEEEME KEKRBREEETFARE L, HE
CEMIMY S ml EAREF, ZRTHE2hF.4CEL,
3 000 r/min, 10 min, BUM & . TEVK &G _EFRE B KR —MAY
TSI 5T, $ 2.5 mb/g o BRE N AAE 24 R vk AE B AR K,
PSRRI SR IGHEVKIE T B AR LS99 ,4°C,
10 000 r/min Z.L> 10 min, R E W, L3R VEGF,
IL-1B .TNF- o EEHK SRR MvL 38R B2 BBl T o
1.2.5 Western blotting FHl Western blotting J7 ¥ #& Il %% 10 °t
BIEM%ED VEGF EASTE., & 10ml/g M HLGIIMA 24
PRI ARG PR EFERRSS , F BCA TR AE R,
10%W#4 SDS-PAGE BRIk, FRERA 28 oo BAIKSRM: 4°C,
B 20 ~ 30 mA, HUUKERG, HITE LR, HEELM:
FRTLRH 022 mm HIFEBRAT4EHE (NC),4°C, HLJ 400
mA, ¥ 3 h, Western blotting 2438 TR AN F : 10% RS 24 4%
M4 NC i 1 h, TYBS(20 mmol/L Tris-HCI, pH 7.5;0.15 mmol/L
NaCl;0.05% Tween 20)¥¥E 3 K, K 10 min, REERIR T 5
APP —3(1 : 3000)Z38 M 3 h, TTBS EikRIRT. F¥W NC
PS5 BRI EA RPN ML 3501 5000) 7238
BB 1h, &5 TIBS E#k NC B 3 1K, 8K 10 min, fiITA
ECL &SN 5 min, REEME, B ZHT X- BB,
BYMEE SRS FE—K NC BEEYS B -actin(1 : 1000)#E1T
Western blotting 2438 R 5 , IR B HEIB LR . Western
blotting % £ Gel~oc B BUE AT R E TR H, HHH L
LR A BE (04 T B, W & S50 M S OB B S 3 B4l
Hed, BB E A
1.2.6 RT-PCR ATHZESLIZEHRIE , $RBUS 41K BB IR B
A K RNA 32 &, i DNA B 1 4035 RNA DU
[ DNA (5%, SLRAMRFSFER RNA R R /G #HAT
PCR, VEGF.IL-1B .l TNF-a PCR 3#i&it W3 1(dL=
BRI YR EARAT ). PCR BN 5&f4: 95°CAE M 5 min;
95%C 305, 58°C 30s, 72°C1 min, {EFF 35 YK ;72°CIEMH 7 min.
% PCR ¥ 30978 5 nl 1E 2% HBUIS BRI _E HEIT 0K,
BE—fN 70 ~ 80 V, HLIKSERESR  BUR BERFELESMT T
FLEERIBEH ., 452 Quantity One-4.4.0 BIF4TE BT,
LIBBYER S B -actin £ FHEHFE HERFR BHER
mRNA B EREE
13 it FEHHr

FREREU I « M (v 1) FR, EWPERH
SPSS11.0 B4 FEAT e 3 Ab B, 6] — £ P R [l B A 25 1 £
BOR A £, L2 B A — B A S A LR A ¢ 3,
P<0.05 ZF3H BEMK,
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%+ 1 VEGF.IL-1B #1 TNF-o PCR 5|49
HEE FHIFFI(5'-3" FAMbp) BAERMA(C)  JERIRE
1F X 4%: GTTCGCCATGGATGACGATATC
3 —actin . 266 59 32
JZ X 4%: GCCAGATCTTCTCCATGTCGTC
iF X 4%: TGCTCAGCATTCGGACTGACCT
VEGF 228 61 31
X &% CAGTATGCATGGACCATGACGG
iF X 4&%: TAAGGAATCACGGTTCTCACCGG
I-18 312 61 35
R X 4&%: GGACCGCAT TCTAAGGGATCGTT
1F S 4%: GTGTTCCACCAGGAGATGTTGC
TNF- & 371 29 32
& X 4%: CTCCTGCCCACTGAGTTCGTCT
MT £H VEGF A fmE K EHAHB AR (P<
2 & R 0.05) MAHAESAHRKRMEMEREHERFFRE

21 RRET FTREEZBLER

FEA AR M MT 4K B s OB R
HAF E Bk ERES S KRR 45 R ) 3 2
FH BE (P<0.01) ,M 20 K BUAY B a7 3k 22 ST Fad
TZVE AR SR BT ] 2 2 ST |, 32 Bl kR R BB 3 AR MT
25 M 2R K B R o OBV R A A 3 gk o OBk
M5 R 2 RE BFE M (P<0.01) ,MT A KB A d;
WEL 3 FC 2 AR B e (6] B 26 48 4, 3 sh ke
REBEHL, M ARRWATE KRB G LR
WM& REEFTITBEEP>005) (R2), ERER
RN H K EE B BT 1812 178 ER,K
KRR VAT 4R 1M B M A DI RE IR A5 K By > i
12 AT R RE I B .
2.2 VEGF#&E%R

ELISA BRI 45 R B8 5 R 6 & M 4 i,

EHE(P<0.01) MTHE SHAKMERRLFEEE
P (P<0.05)  FERIH EITH 5 RFARALLLE, VEGF
BB B3 & (P<0.01) ;3697 4 A RU4H L%, VEGF
{E L B 2 38 & (P<0.01) (3% 3), TR-PCR M&E &
B3 46 i K B T 41 41 VEGF (#3455 ELISA 3%
B E R ER - EME 1, 2),
23 IL-1B #m4 R

ELISA % f1 RT-PCR 4 45 R ¥ B /R Al
HIGTHEBRFARHALE,IL-13 HH B 5 (P<
0.01) ;7R Y7 4 AL AU LA EL 5%, T~ 18 fE 8 B R AR (P<
0.01)(F 4 FE 2),
2.4 TNF-a #R 2R

ELISA ¥ fl RT-PCR #:# #& 45 R 5 8 /R # Y
HIRITHEBRFARALE , INF-o {HH B E (P<
0.01) ; YR YT £ AR Y 20 L %5, TNF o {8 B 8 FE A
(P<0.01)(F 5 M 2),

R2 KES.FRELWER(x2s)

x| B 5 B (¢/min) F 3k R (/min) R CAZ R AT 8] )

S 56.2+7.9 80.5+8.6 66.5+9.9 60.8 + 8.7

M 92495 56.7 + 8.4 1722 8.5 156.4 + 8.2

MT 723+76 68.1+8.3" 1443 + 8.6 121.6 + 8.4

F: SERFARAMERE A, P<0.01
3 ELISA & VEGF(ng/L)FRIX
- FRiZH 21 i

2 3 4 B 2 4 6 J&
S4 59.9 +5.4 59.0+5.8 59.6 + 5.6 563 +4.6 56.6 +5.4 57.3+54
MT 45 91351 94.7 +6.0 973+48 826+5.6 84355 90.4+52
M4 81.7 £8.5 83.8+7.6" 87.3£5.2" 743 £53" 76.6 +5.2" 81.7+7.0°

& SRFARLFERIL HE,"P<0.01
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A ME R MR A, AT B K IR E R 2 8K
B ERA A S ERRILA N B B8 W R
b 057 B A 5, T L IR BT 40 ) B DY B B 2 R E I
mEBE NG,

VEGF X il B A E ZHIE LMK —FER
HF, BA N 4o 2 Ve, VEGF 7T EAME 3
B B A KR P83 M . BRE VEGF #EH B
R IR, A AL E A VEGF 48R sh kT i
BBk ZE R B L8 SR I 14 d, IE T AT LU
0B B 3 A A SRR BB ST, A RO B I O L
BEZEFA M MW . VEGFE N30 bk Bk i P = AR 1Y
RITRME T RHE A TR, B VEGF EFIG
PR FHEBTAR . SRk Bk i i sh 4 55 Kok 55
M#EE3dBRERWMEN A, T LB
VEGF k00" VEGF 1B b i 5k i 4 #7245 BB &
D] - 7 A 0 1 2 95 v B9 A OR3PV S BIESE 0,

KBB4 3N Bk ok A MRS LR R E R B
FH B — o 12 I AR A K IR XU 8 Bl Bk 45 HL
JEA 15 A B DX A R 30 A i 3 & PR AR 259%~87% ., T
TR SC U0 25 SR B, OV 30 5 3 bk 25 #L ] 51 7 o it
KRBREREICEE KRB E S RA IR+ &I
TEARAY B E T R, JFRE A B A R, KRB 2
ILICRE NI A i — B PR, RIITEE MR ERS
T, B B EUR ST A2 I RE R R e B AR AR
Bk i UE BT I B DA 0 T RE R 4 sh M B AL AR
e,

A% S0 o 5 i B A S Re B R BT A
FMEE, WEIT K BUR R PR RE 98 B 5 1 5 1R A I Th
e K RICIZ = I MAT H NG AT oh 2 B
HTHRERERRIPIER ., RITWELX VEGF,
IL-1B .\ TNF~c £ & 7 18 4 A R 1 A 5oL AR 40 41
M7 VEGF IL-1B TNF-a S B H &, SH&EHE
RUA LR, 15974 VEGF A AR E T & 1L~
1B.INF-a S EHA AN FRE TR, RAKEHEH
4R P VEGF W4 9975 1 | A 4 4 A 0 Th BE 43t
ok B A LM ILTE IL-1p . INF-a & &, /R %
25 0] 0 ) o PR A N B BB 4 1 R R AE B L 3 R
B E R REMRIFER,

A 528 SR FAR S hL % 8 A TS BB 4R E K
BTFHAHR Kk h &G 8L VEGF MEDIEHE,

ME MR RAE, B3R M B R R MR EA.
H T A 4 S5 36 W 42 B 18] s 2, WK B[R 4, X Kok
28 38 7 VEGF B9 4 ¥ 1% 1 A0 e 4K % AE 5 5 1L~
1B TNF-a /K- YL R BT RO AR, KEHF
W 2 ML, T, BT LAY F I 8 DA 0 D RE
W E W R— A BRI
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