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[ Abstract] Objective  To observe the intervention effect of up-regulation of miR143 on intracranial aneurysm
model rats through TLR4/NF kB signaling pathway.Methods From December 2020 to September 2021, the experiment was
carried out in the Department of Neurosurgery, Dongfang Hospital Affiliated to Tongji University, and 60 SPF SD rats were
randomly divided into blank group, model group, up-regulated group and down-regulated group, with 15 rats in each. Except
for the blank group, the other rats established intracranial aneurysm models. After successful modeling, the model group
was transfected with empty plasmid, the up-regulated group was transfected with miR143 overexpression plasmid, and the
down-regulated group was transfected with miR143 silencing plasmid. The expression of miR143 gene was determined by
miR143 lentivirus titration. The rate of intracranial aneurysm formation in rats was evaluated, and the serum transforming
growth factor 3, (TGF-,), tumor necrosis factor-a (TNF-a), vascular endothelial growth factor (VEGF), matrix metalloprotein-
ase-2 (MMP-2), MMP-9 in each group were determined. levels and protein expression of TLR4/NF-kB signaling pathway in
rat intracranial arteries .Results The expression of miR-143 in the model group was higher than that in the blank group (P <
0.05), and the expression of miR-143 in the down-regulated group > the model group > up-regulated group (F/P =7.484/
0.001). The serum levels of TGF-B,, TNF-o, VEGF, MMP-2, and MMP-9 in the model group were higher than those in the
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blank group (P <0.05). The levels of TGF-,, TNF-o,, VEGF, MMP-2, MMP-9 were down-regulated group > model group >
up-regulated group (£/P=10.618/0.001, 8.087/0.001, 10.091/0.001, 13.827/0.001). The protein expressions of TLR4, NF-kB and
Caspase-3 in the model group were higher than those in the blank group (P <0.05), and the protein expressions of TLR4,
NF-kB and Caspase-3 were down-regulated group > model group > up-regulated group (#/P=16.171/0.001, 17.878/0.001,
12.078/0.001). Conclusion Up-regulation of miR-143 gene may act on the TLR4/NF-kB signaling pathway, regulate the ex-

pression of TLR4, NF-kB, and Caspase-3 proteins, which can effectively protect rat brain tissue and effectively inhibit the

occurrence and development of rat cerebral aneurysms.
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Fig.2 Electron microscope observation of intracranial aneurysm in

each group ( x2 000)
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Tab.3  Comparison of TLR4/NF-kB signaling pathway protein
gene expression in rat intracranial aneurysms
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Fig.3 TLR4/NF-«kB signaling pathway protein comparison in rat

cells in each group

I PR 145 B8 A0 v ASCUR T v I il 5 0 i e 2
D7 RS = AL AT AE R AR 0T &A= T 2400k 40 ~ 60 %
(AR I RS A ST AT

17 70PN S0 KR 189 PR 1 AT A, A 2 T\ R
PR B0 JTRE 114 H 3 F PN 2 JKORE ) SRy 8 41 R o AR s
PR 1A 2 A S kR £ & A A Willis 3R
N,80% K HETE Willis SRAGHTF B, ARZER R, L
miR-143 WA G0 il 5 3 3l ke 1) & A R T, Sk ki 3
TR V1A 951 F A3t T 2 1) PR BT A 4

WFFE 2 B, miR-143 X5V (LA A 1) & AL 5 38
SRR VR AR BESE R, 16 Sh KR T g
AN Willis 25 miR-143 235 F, 43 W80 L
YN ik BTk, AHESE & B, miR-143 3L H7E /it P 8
kg KR b A B3 BT, £ miR-143 n[RES 5
Fisi 8 B IR i R R

TGF-B, N EA MM &S T 2K, 25,
YRS A oA B PR 7. TGF-B, R, It
DL BRI MIE R HEAE R . TGF-B, J&H 2 AN ERY
MXZIKREE A EAL A" . INF-o fEG%E i 4
FEIE SN, ) 55 1045 BE LS, 2 AT 30 N 3h o 1)



- 854 - BEMER 24k 2022 4E 8 55 21 %55 8 ] Chin J Diffic and Compl Cas, August 2022, Vol. 21 ,No. 8

KPP VEGF 295 T A4S N K A6 7 1498, 5
5 RVEIRIE O I8 A LA, 2 5 1048 3 3 1 Y 4
P i1 OB w2 AN N REPE ol AN N 1 v )
VEGF A AR FAHLE ARG 5 woR, F i 4im
7% TGF-B, \TNF-a \VEGF 7KF-H] . &= F L4, i
TGF-B, \TNF-ao \VEGF [ AR ] A 2 AR 47 K B 28 4,
el PN Rz A AR A S M AT . KT T e BRI ) AH DG
21 f 0 1 R RS
MMPs & — A 20 205 B KK RE, 451
ELTA B VIR . B I REAE . MMPs B8 REAR L
A AN S . MMP-2 Fil MMP-9 75 5 kI8 T
B R SRR A7 21 DG , i3l ok Jeg i 45 S A4 1 7%
HP Y B AR R DN R AN T A e A R TR )
gt 2 24 MMPs 745 F B Ay Sk S 7 Ak g 2
ARG T, 24 MMP-2 MMP-9 2 3, o] S 20l 45 RE
SRR AR R SRR 2 . ARG SR R, R4
MMP-2 MMP-9 7K ~F- B & &5 T b 98 41, i B MMP-2 |
MMP-9 5 fisi PN 51 ka1 2 Jié e A e 31— B A 2% i B
EH S
NF-kB i 1k J5 AN AT LAYA T G0 8 5 i 38
AT LR R A G FE R B ik, WS R, TLR2
3.4.9 25 7 a ZaE RS, Hr TLR4 {5
AL I PR RE RS TR Th bk BT B LS 2k A
A6 2 b R 4 R B Y L ARBESE ] TLR4/NF-«B
3 I AE N TR R AL o B AR L
i |8 NF-xB F1 TLR4 3k 23 151 N 3 ik 598508, 78
N ECIRAS T TLR4/NF-xB 55538 fi 32 2] 0 il , TLR4/
NF-kB &1k 2 B W R
25 PR, A miR-143 JEA [ /E T TLR4/NF-«B
T AR R PN 3 kR %) & A K J , miR-143
AT AR A A N 5 Ik 98 12 W AR 15 0 T 7 o3 b i o
F 282 P Ve 7 B JC R 5 vl ge
1 Tk 7 A
MR AR T BTG O R, SO S R B SRS B
B 5 7K AT AR TR B, ST IR B s R AL TR — v 5L
MEBFFE AL, PORHE 42 8 B BEATZ03T 20007, 18 SCIR G 5 4 &
Fo AR 18 SCH R
5% 30k
[1] Etminan N, Dorfler A, Steinmetz H. Unruptured intracranial aneu-
rysms- pathogenesis and individualized management[J]. Dtsch Arz-
tebl Int, 2020, 117 ( 14 ). 235242. DOI. 10. 3238/arztebl.
2020. 0235.
[2] Lee KS,Zhang JJY ,Nguyen Vet al. The evolution of intracranial an-
eurysm treatment techniques and future directions [ J]. Neurosurg

Rev,2022,45(1) :1-25. DOI;10. 1007/510143-021-01543-z.

[3] Paolucci A,Schisano L,Pluderi M, et al. Giant intracranial aneurysm

[10]

(1]

[12]

[13]

[14]

following radiation therapy : literature review with a novel case dis-
cussion[ J]. Acta Biomed, 2020,91 ( 10-S) : €2020005. DOI: 10.

23750/ abm. v91i10-S. 10281.

Hallikainen J, Keréinen S, Savolainen J, et al. Role of oral pathogens
in the pathogenesis of intracranial aneurysm: review of existing evi-
dence and potential mechanisms[ J]. Neurosurg Rev,2021,44(1) ;
239-247. DOI.10. 1007/510143-020-01253-y.

BVRIE 20 BEHEAY 5. IncRNA miR143HG 4010 3L 19 40
SHALI ML TFIE L ). W PRI, 2020,25 (6) 1 487-
493. DOI:10. 3969/j. issn. 1009-0460. 2020. 06. 002.

ZRBE e T, B A, A BRI b R X il 3 kR AR TR A LY
TRITRCR B 1ML TNF-o [ TGF-B, \VEGF ik sZmi[J]. L
[£25,2019,41(9) :1313-1316. DOI . 10. 3969/j. issn. 1002-7386.
2019.09.007.

Li J,Long XA, Liang YS, et al. Therapeutic effect of fasudil hydro-
chloride on cerebral aneurysm model rats and its effect on serum
TNF-a \TGF-B, .VEGF expression [ J]. Hebei Medicine,2019,41
(9) :1313-1316. DOI;10. 3969/j. issn. 1002-7386.2019. 09. 007.

FEMAAR. B R BRI A XUB T I/ ST AT Bl BRORE R 4
PE[T]. P EA T 42R5,2020, 15 (8) :904-906. DOI. 10. 3969/;.
issn. 1673-5765.2020. 08. 016.

FEEZE BB AR, TR, 5. /50 30 O (9 1 i 3 91 2 F 9
WR[T]. BEJ7 A % 45, 2020, 41 (6):99-102, 105. DOI: 10.
19745/j.1003-8868.2020144.

A ALK, B P AR 256-SCTA 2 7 /i 19 2 Ik R 14 I R A fEL 4R
FrlJ]. #E CT A MRI 24,2020, 18 (9) :34-36,42. DOI: 10.
3969/j. issn. 1672-5131.2020.09.011.

Yu KB, Zhao DC. Clinical value of 256-scta in the diagnosis of in-
tracranial aneurysms [ J]. Chinese Journal of CT and MRI,2020,18
(9) :34-36,42. DOI:10. 3969/j. issn. 1672-5131.2020. 09. 011.

T T B . MicroRNA-143 4573 L3R 284 5% A6 75 /T I Sl ko JE ik
TR RIBFFE D] 19 58 2B A, 2017,

TEAF B, MR, S 5P S DORT B LR A TR ETS Thi7/

Treg MYZEAL[T]. BT BRI RSA2441,2017,37(4) :546-550. DOL:
10.3969/j. issn. 16734254.2017.04.22.

0, Bk, Rl 4, 4. L30T Sl KR e P R P 3 kO A

ARG ML SN T KP4 R SR A s [ ] b
[E2%,2019,25 (2):208-211. DOI:; 10. 3969/j. issn. 1006-6233.

2019.02.009.

Wang X, Chen F,Zhou DQ, et al. Effect of early intracranial aneu-

rysm clipping on the level of serum inflammatory factors and the inci-

dence of complications in patients with intracranial aneurysms|[ J].
Hebei Medical Science,?2019,25(2):208-211. DOI: 10. 3969/j.

issn. 1006-6233.2019. 02. 009.

TEEF, SILUHE, FOAA, A BRI |7 T2 8 X 5 N 3 Jpk g 1 ik
PO IR J L A R AE AR AR IC IR [ )] TR BE 2%, 2020,

41(1):77-81. DOI:10. 13820/j. cnki. gdyx. 20192777.

T, SR BRI S5 I I R N SRR 1L LA

JEIFTIELALRR M ST [ T]. o [ S 2 443k, 2019,35 (11) 1 1337-
1340,1353. DOI;10. 3969/j. issn. 1000-484X.2019. 11.011.

Yuan GS,Wu HD,Chen SL,et al. In vitro study of autophagy regulating

phenotypic transformation of vascular smooth muscle cells in intracranial

aneurysms| J ]. Chinese Journal of Immunology,2019,35 (11) . 1337-
1340,1353. DOI :10. 3969/j. issn. 1000-484X.2019. 11.011.



BEMiERZe ik 2022 4E 8 55 21 #4558 #]  Chin J Diffic and Compl Cas, August 2022, Vol. 21 ,No. 8 - 855 -

(15T wvdh, BT, X8, 45 AERR CT 45740 % 1 3h DR 14 Wk 1o BT BRIEA G B E B2 )R KLY NSE  MMP-2 (ET-1 52 M ¥
i H 1L T 2R Bl IOk TR 194 A e R X U £ T o L AF Y Z[J]. PR Z5IH,2020,23 (1) :107-109. DOL: 10. 3969/]. issn.
[T 52 0 i il i %8 9 4% 7, 2021, 29 (5) : 97-103. DOI.: 10. 1008-049X. 2020.01. 025.

12114/j. issn. 1008-5971.2021.00. 091. [20]  fitsgn , U, pbka, &5, CTA MRA 73 5|84 MMP-9 | Caspase-3 Xif
Gao J, Yu WN, Liu X, et al. Accuracy of Non-enhanced Computed BN B KR A2 W (e[ T 1. A CT Al MRI 4235 ,2020,18(4) +
Tomography in Locating Ruptured Aneurysms in Patients with Aneu- 8-10,29. DOI:10.3969/j. issn. 1672-5131.2020. 04. 003.

rysmal Subarachnoid Hemorrhage and Its Predictive Value for Prog- Xie X,Zhu J,Shen W et al. Diagnostic value of CTA and MRA com-
nosis[ J]. Practical Journal of Cardiac Cerebral Pneumal and Vascu- bined with MMP-9 and Caspase-3 in intracranial aneurysms [ J].
lar Disease, 2021,29 (5):97-103. DOI: 10. 12114/j. issn. 1008- Chinese Journal of CT and MRI,2020,18 (4 ) :8-10,29. DOI: 10.
5971.2021.00.091. 3969/j. issn. 1672-5131.2020. 04. 003.

[16] Cai Y,Huang D,Ma W et al. Histone deacetylase 9 inhibition upreg- [21] M, A, a6, 45, 300N 3 bk i v v 30 Bikos /9 4 RHE )T
ulates microRNA-92a to repress the progression of intracranial aneu- [J]. [ I PR BE 2%, 2021, 28 (2) : 253-257. DOI; 10. 12025/j.
rysm via silencing Bel-2-like protein 11[J].J Drug Target,2021,29 issn. 1008-6358.2021. 20202379.

(7) :761-770. DOI:10. 1080/1061186X. 2021. 1878365. Xiang CH, Tian RF, Pan K, et al. Surgical treatment of the blood

[17] Liu P,Shi Y,Fan Z, et al. Inflammatory smooth muscle cells induce blister-like aneurysm of the carotid artery [ J]. Chinese Journal of
endothelial cell alterations to influence cerebral aneurysm progression Clinical Medicine,2021,28 (2) :253-257. DOI: 10. 12025/j. issn.
via regulation of integrin and VEGF expression[ J]. Cell Transplant, 1008-6358.2021.20202379.

2019,28(6) :713-722. DOI.:10. 1177/0963689718815824. [22] o, BRI, A, 2. miRNA-29b  MMP-2 7 ok 5 N 30 ik

(18] BAidde, 250, ) R AR AFARIGST IEHLG A 3l ko TR P AN S 25 T B[ ) ] R B2+ ,2017,28 (10) : 1549-
A SE R ZE RS R IEA [ T]. i B 258124 ,2020, 10 1551. DOI:10.3969/j. issn. 1003-6350. 2017. 10. 001.

(4): 240242, 246. DOI: 10. 3969/j. issn. 2095-0616. 2020. [23]  Z=a% 430, BG4 A5 R FRE BN A A AR ZER
04. 070. XJ PN B KR R 1L MMP-ONSE J% S1008 7K F- Y52 ma [J].
Cheng ZX, Cai JB, Huang GJ. Evaluation of the effect of different A E S 4 R R 4R 7, 2019, 22 (119) £ 2160-2166. DOLI; 10.
treatment opportunities for interventional operations on the complete 12083/5YS]J.2019.19. 357.

embolization rate and prognosis effect of patients with intracranial an- [24] TOkE,EHEW AT, 55 Toll BEZAK 4/8: R F-xB 15 5 8 I AE
eurysms| J ]. China Medicine and Pharmacy, 2020,10 (4 ) ;240- N5 P9 S kIR T AR 24 R s [T ). PR 25 516K,
242 ,246. DOI:10. 3969/j. issn. 2095-0616.2020. 04. 070. 2016,16(9) :1274-1277. DOI.:10. 11655/ zgywylc2016. 09. 010.

(191 omes, 55, FBEAR , 45 QS IFIBe S RaAhZe X it A 3l KR 1 (ks H 391:2022 - 01 -20)

(k4849 W) 1005-9202.2019.23.038.

Wang MM, Zhu LY, Li XL, et al. Application value of serum alkaline Ni Y,Fan DW,Wang ZC. Efficacy of bone morphogenetic protein-2 in
phosphatase ,N-terminal propeptide of type I collagen and B-cross-linked the treatment of senile osteoporotic vertebral fractures and its effects
C-telopeptide of typelcollagen in the diagnosis of bone metastasis of ma- on bone metabolism and angiogenesis factors[ J]. Chinese Journal of
lignant tumor[ J]. Journal of Basic and Clinical Oncology, 2021,34(5) : Gerontology, 2019, 39 (23 ) : 5763-5766. DOI: 10. 3969/j. issn.
385-388. DOI:10.3969/. issn. 1673-5412. 2021. 05. 005. 1005-9202.2019. 23. 038.

(16]  FA&u, HREIW  BREhsk. 1 BRI I5 R Ao ik B RRok P 4 F 1 A [19] Liu S, Wang C,Bai J, et al. Involvement of circRNA_0007059 in the
BT N i i IR 7E 48 28 )5 Ao Pk 5 R w A v 8 37 i & v g AR regulation of postmenopausal osteoporosis by promoting the microR-
FRLT] . I R K 55 4% 57,2016, 34 (5) :371-373. DOI; 10. 13602/j. NA-378/BMP-2 axis [ J]. Cell Biol Int, 2021,45 (2);447455.
enki. jels. 2016.05. 15. DOI:10. 1002/ cbin. 11502.

Wang FB,Chen JM,Chen WL. Changes of B-CTx and P T NP in the [20] ‘Ededn, BRoe, ERENE, 55, 4528 )5 BUGIAS (34 L% Hepeidin | s-
osteoporotic fracture healing of postmenopausal women [ J]. Chinese PINP s-HIV K 554 my & &[], BEMER 2% 35, 2021, 20
Journal of Clinical Laboratory Science,2016,34(5) :371-373. DOI. (10) :1040-1044. DOI:10. 3969/j. issn. 1671-6450.2021. 10. 015.

10. 13602/j. enki. jels. 2016. 05. 15. Gao WS, Chen R, Wang LH, et al. The relationship between serum

(171 B%L, B, FHE, 4. miR-214 i@ %t BMP-2 £ Smad4 )4 levels of Hepcidin, s-P [ NP, s-HJV and fractures in postmenopaus-
[a] PR B R AN 2w [0 ] B R AN 44 i, 2021 ,27 al patients with osteoporosis [ J]. Chin J Diffic and Compl Cas,
(10) :1413-1418. DOI; 10. 3969/j. issn. 1006-7108. 2021. 10. 002. 2021,20(10) :1040-1044. DOI:10. 3969/j. issn. 1671-6450. 2021.
Xiao R,Zhou FL,Wan CH, et al. Effects of miR-214 on osteoporosis 10.015.
through targeted regulation of BMP-2 and Smad4[ J]. Chinese Journal [21]  BVTAR, 5 R, MRS . e ofe Jph IR Xof 2 4F 2 28 J5 2 Ve BT BA
of Osteoporosis,2021,27 (10) ; 1413-1418. DOI; 10. 3969/j. issn. TR A OG0 AR S R A B B DR B B A B Y B
1006-7108.2021. 10. 002. [J]. hEEE245,2019,14(4) :570-573. DOI:10. 3760/]. issn. 1673-

(18] REL JUARM, T hK. BIRS R H-2 BT E4F & B A TE 4771.2019. 04. 023.

HEVR B3T3 50 AR B R 7 dak s [T . v
FAFE LT, 2019,39 (23 ) : 5763-5766. DOL: 10. 3969/]. issn.

(Wi H 3 :2022 - 05 -26)



