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t-PA negatively regulating p75NRT for involving in atherosclerosis by changing
reconstruction of vascular outer membrane autonomic nerve”
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[Abstract] Objective To study the effect of tissue plasminogen activator (t-PA) on p57NTR,inflammatory reaction,immune
regulation and oxidative stress and its effect on intimal hyperplasia. Methods The vascular injury treatment was performed in the
diabetic rabbit model with carotid arterial adventitia stripping . meanwhile t-PA controlled release microspheres were given, the nerve
distribution in the local blood vessels was observed by immunohistochemical staining. The change of nerve remodeling in the control
group and treatment group was observed, meanwhile the effect of giving t-PA controlled release microspheres on the release of ace-
tylcholine and norepinephrine was detected. RT-PCR was used to detect local vascular tissue inflammation,immune effects and oxi-
dative stress. The sympathetic neurons and smooth muscle cell co-culture was adopted, then giving glyoxal treatment as the athero-
sclerosis cell model. With the t-PA treatment group as the intervention group,the effect of t-PA on the number of cholinergic neu-
ron,and synaptic connections between the smooth muscle cells and acetylcholine secretion was observed. The change of t-PA-MMP-
p75NTR and NF-kappa B signaling pathway were detected by RT-PCR. Results The vascular injury treatment was performed in
the diabetic rabbit model with carotid arterial adventitia stripping, meanwhile t-PA controlled release microspheres were given, the
nerve distribution in the local blood vessels was observed by immunohistochemical staining. The change of nerve remodeling in the
control group and treatment group was observed, meanwhile the effect of giving t-PA controlled release microspheres on the release
of acetylcholine and norepinephrine was detected. RT-PCR was used to detect local vascular tissue inflammation, immune effects and
oxidative stress. The sympathetic neurons and smooth muscle cell co-culture was adopted, then giving glyoxal treatment as the ath-
erosclerosis cell model. With the t-PA treatment group as the intervention group, the effect of t-PA on the number of cholinergic
neuron,and synaptic connections between the smooth muscle cells and acetylcholine secretion was observed. The change of t-PA-
MMP-p75NTR and NF-kappa B signaling pathway were detected by RT-PCR. Conclusion t-PA activates MMPs and feedback in-
hibits p75NTR-NF-kappa B signaling pathway to increase vascular adventitia autonomic nerve reconstruction and delay the occur-
rence and development of atherosclerosis disease.
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B IEPEME I E A R R p75NTR Al 8% i iX 40 & R 45
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ZHFGE . TEFLIRFL RS b 4 i, p7SNTR A7 1] 98 35 56 o 42 )
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B0 3 2 1) N B RE Pl 25 27 4 2R R RS T Y £ Ik B B 45 ) o Kk
FEHUH G P B Al B B i IR 2 . AR SR
I B ) T 32E — A5 ) BH 3 Jik o83 46 18 108 A 8 AL 3 Bl
kb A A58 b 2 R T TR AR T LK 23 S T AT AR 3l o AR
T £ TRE e 1) 3 T 2 AT T B

1 #RE5FE

1.1 FEHR +PAWEEE RD 24w 5 M3 16 2% %l
FIVF R4 L5 s U A PR A5 B R Rk (10 %0 2 vl
379 FIRERR A 53 %0 SRl DRE H 4 MK 2% L 5 B 2 vl 42
B AR A EEAER RN A R FamE -
WA H =) B A Z4E K AT (nerve growth factor, NGF)
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o ED s A A (P E LR B A BR A FDD 5 AT R #
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LLEE 150 Tk B S ST BT 42 FUBE IR S, B ER I
BN Ik, >R I e D i 445 G 4 3 7 12 0 6k A0 RS ) o i A8 458 493 21
BRI L EF ARG HUE PA F5 R AE 3 B A0 B M 45 5 ok
F B 1 38 Ak A8 R A 32 Sk BE 4 AE A IR 467 A A R
TET B T k2L S IR SR 14 d J5 A FE 3 1 I Uk .

1.3 HEdOtRa MR AR-FAHD e REILZME
JE A 5 (50 mg/kg) R JG » 420 22 3R WY S B 7 22 4, FE 2
BT ABMERA AN ZRPBEEE, 4 CHRIF. BUN MR
AR A S S B R BT R . 2R 1020 2 R H
[ 5, BB BE S BE N K L W AL A W B ) B, HE 3% 68 RO6 4 4
., A ERARMAT RO YA, OTC £ HE 3 ikRE & % B0 5
pm V)R Y1 B K Ak, 3 946 F i AL A F 10 min, PBS
P& 10 minX 3 ¥%,0. 1 mol/L MBBRZE vk (pH 2 6. 0O HT &
& 98 CHrgl 20 min, HA R I E W, PBS ¥ M E B,
Triton-X100 BSA 3} [4] 37 °C 2 h, il—40 43 548 FH N5 5% 75 g
(choline acetyltransferase, ChAT) it /& ¥ iC IH 55 BE #it 28 £ 4k .
2R 2 AL B (tyrosine hydroxylase, TH) Hi kb ic % B & I
MR AL 4, 4 Cb . 5 2 KX PBS % MIE W, 286 =41
37°CHEHE 2 h, PBS # ALEEVE Hub &t Ao W30 BE WL 2840 IR,
HE 3% 5[5 J F0 G0 95 ¢ % 18 ok FI 3K R RX250/QWN #17 &]
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1.6 RT-PCR Zr5IBaE0LAME 8 H Ab 3 20 5 v4 2= %, F§ Trizol
POVE IR PR IOE RNA, 4% I 5 e st 3 00 8 i 3 4 25 R E AT R %
SR M. Bi 8 cDNA i FJ§ 4 NF-«B. MMP-2, MMP-9 .,
p75NTR By 5L ¢ 62 5t PCR b . ¥ GAPDH fE 8 5 %
A [E R PCR =9t 47 0 77 LA S A80H0 fif il 28 , LARIE DL |
PCR =) BT A M . IR ACHE R LB 44 25 i R
mRNA B, B4 PCR M HRE 3 2. 519F
I NF-«B IE a1 24 :5'-GGT GCC TTT TGC GAG CAG
TAT C-3'; L8[ #9:5-CGT ATG GAC CAG AAT GTG
ACG G-3', MMP-2 IE[[ 3 4#):5-CTG GCT GTG CAA TAC
CTG AA-3'; M Bl #:5-CAG GGT CCA TAG CTC ATC
GT-3'. MMP-9 iF i 5] . 5-ATC TTC CTG GGC AAG
CAG TA-3'; R m 8l 9:5-CTG GCA CCG ATG AAT GAT
CT-3', p75NTR IE [ 8] #: 5'-AGG CAC CAC CGA CAA
CCT C-3"; R IA1 8] 4.5 -CAC AAG GCC CAC AAC CAC A-
3", GAAPDH E[[3]4):5-ACC ACC ATG GAG AAG GCT
GG-3'; R Mm% .5 -CTC AGT GTA GCC CAG GAT GC-3',
1.7 Ziit2#4b3 R FH SPSS16. 0 54 % B 47 73 B, 114K
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At B B B 3 i (P<<0. 05) (H AW B B IR E BB & e R 2
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W LR R e ar ot 3 o X058 3 Bk i 4 A1 st B ) PR 4
JIEE LB, Fi Aot 25 4 Ak R A B R P BB Ak 2 W I MR R B B 4R AT 4
AR Ab 1% O, 26 5 & B0 5 M & e B H 45 R — 30, b B 41 IR B RE
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2.5 BOfA DA R BE NG AE R 250 2 il B AR L 39 I 2 Tt IR AR Y
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T REB f 250G 5% Ml A A RE G BE 4o 220 2T 2k O B0 H 2% B 8 B A
Y - PA 2 3 JH AR BE 4 28 0 58 A TR K - 38 0 2 B R A 1) 43
A 32 EL A A b 220 27 4 ) 40 38 T (X P<<0. 05) , ILIET 5,
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B N T IR cPA S B RE M oC LT 2B E T
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O, KA B R K 35 (0 38 IR 22 o0 o - PA BERE 3 I MMP-
2 Fl MMP-9 [ 3235 . 3 p75NTR (425 3k (¥ P<C0. 05) , 4 il
NF-«B 3 3k8 WLIE 6,
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3 a 2. 5= a 1. 5= 1.5+
B+ T B 2.0 < - -
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HERE Ak 78 22 A1 A A8 W] 5 sl ik ofs A A Ak T L L AR
I IR] T PR TR 78 o F 5% 38 7 o B 30 % A B8 S e — 19 T
TR it R BB HE 2% 5 0k AS AR 1 E R L PR I 3 A SR B ik ok A
T A0 95 119 2% il F 9% B 0 W IR PN SR o )2 R i A Y
M55 J) BBl 40 7 A R B P Bl G A 4 X S S A i BR T S A8 5
B P 223 T 25 W B R IR R S BEIR AR =2 40, 3 B A E SR A
T (40 BDNF.NGF,NT-3 il CDNF %) & t-PA 25, & KR
Y CPA 5 A0 R A 40 1 43 W ) PAT-L A 8RS AT R 5%
CPA JEBR T IR B DL AN B0 320 W] A 8K A 3 ik BE 41 A1
TR RGE T Y . A6 B I K i A ) LR O R A T
CPACHLA 8 FECE fUBR  #8 B  PAD 16 40 i A0 3L i 7= A= e ik
PR BE B8 51 3 I 45 1 1 UL 40 A DA I 45 ks P AE RS R ok, Ok-
dama 2T RBF ST R BAR G 7 d PA b B LH Y M A S LA
KL 5370 F MG S AR/ b 2 (e B AR O 40 1 AR
PRI A= o (H PA S0 A= P9 G 28 FIBT 1k AR 5 BRI AE 1Y
TR BHTDA 46 . Kodama %5075 it )2 5 59 25 2k 1406
PA Fl— S AL R A B (eNOS) 2[R 4351 % Y - 15 L41 M » F-Kf 40
LA 2 2R DU IR 2 0 e SR B R W b L B R I A R A A
G i EZ K . FEAR G 30 d #1100 d 5 4359046 25 B 4l 4 P9 194
P8 BRI N BESG 2E I 0 . R B 45 B I TR B i 1 3R 358 +PA
B I 3 L (SMC) 8 A B T 40 1 3% 48 0 T N i A4 1 J%
TR B A0 G BN T 3 1Y AR T A A TE R 41 Y 3R Gk eNOS
A AR A B I AR . AR Z A T c PA BERMERE
A S 38 0 HE B RE M 2R AT ZE TR B2 2R BB IR E R AT 4
TR NERRRETIIE £ o Sk T, w40 o e 4 A ) O BB A . B
AR M 200 5 LAl L 55 5% . 2 G A F 2 B AL B AL
B SR 00 28 I 2 TT AR S 2l ik o A B Ak 41 it S R o, < PA I
JER B P 22 03 G 3G 0 2 IR RELR 1 43 08 AR 4 TR fE 25 4
HERECH TR0 25 FIREREM AT,

W2 B R F R 3 24 BDNFNGF . 4 % 2 #% i 5%
& (tyrosine kinase receptor. Trk) I p75NTR, 7& 3 ik 5 6 1k
Jpi 2% th BDNF # p75NTR 5 & ik, M NGF k&5, A L%k
PRI 59570 1 ™ B R R P 3 AR 06 . NGFLBDNF, IE [ 8 45 1y
Trk 6 8 # 1 p7SNTR R HEE R E F R 4.
p75NTR 1 Jg 1t 28 5T 1) B0 i 81 45 32 14 BV T2 AH OG 32 44, JEXJ Hh
X N0 1 5 0 H A 8 8 40 10 VR T 2 I8 RBR p75NTR #]
T e R 2R R G 0 R RE A 2 T B L A K /)N S 0 1) 4
F R T, LR B A b 22 F A4, (H 7E SF ) bl 48 o 02 5 TR R A A
e Z F 500, «PA Wl ORE W T T MMPs Bt
p7SNTR. 5 & T #f i NF-«B #l INK /v S5 5% %, E7LIE
S B b9 40 L A, p75NTR 7 6] 98 45 MMP Fil TIMP11, 3X — 4
FEBERRMAERETRE S M SN R E R A
REFAAE B R AR SC DL AR BF ST 45 R W] «PA REHE 3 I
MMP-2 #l MMP-9 (335, il p75NTR F) 2R 5 , Ml NF-«B
FRIK. &5 ERTR «PA @S B MMPs LBl p5S7NTR,
{23 JR F BB RE 1 2 4T 4 F AR R R I B M A AL (R
I 1 3 TR/ ) A8 SR A 2 L A AT 1) T ) B R T e 2 i IR
RE M 28 4 2 AR B B0 Y 2 I AH W6l 5 ) o R T R L S R Y
B A AL R T e 2000 ) P9 T3 A IE 2% Bl K s A R Ak %
MR R R,
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