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[ E] BH HKAHEHEFZETF «B(NF-kB)  Toll # %4k (TLR) A= £ bk 40 I B T 42 PR A S Ak G (TA) s L F ¢
FABRAEMN, FiE BEFRME A AR A B G IRIBALEAESA TIA 85 TA A 40 Bl ehk R4k R 20
AR A 3B, BT qPCR %M 3h Ak G 2847 + NF-kB.TLR4. & @ Jo/% 1B (IL-1B) A A A H C B B & & (hs-
CRP) mRNA 7K -F , ifi it Western blot # | NF-kB #= TLR4 & & K-, BEIE % 0% oK 4 ] & 20 dn 75 IL-1B #= hs-
CRP #¥yKF, G55 1A 2040 1A AL 20 3) Bk G 4 4% F 49 NF-kB TLR4 .IL-1B .hs-CRP mRNA #= NF-kB.TLR4 & & 7K
F 2 FF TR (P<0.05) , 9l TA 2 2 20 3 Bk 28 4% F 49 NF-«B . TLR4 . IL-1B . hs-CRP mRNA #= NF-kB TLR4
FOKFRBESGTIA28(P<0.05), IA 2840 1A B L 20 o 7% 1L-18 #= hs-CRP 2 % & T 3 B0 ( P<0.05) ,IA 2k 3L
20 % IL-1B #= hs-CRP /K-F 2 # & T 1A 40(P<0.05), &5t 5 1A B4k A AL B E WA IRBAR T LA
£ & KT 9 NF-kB,TLR4 IL-1B A% hs-CRP mRNA #=%& & 69 &k, 5 H e i ¥ IL-1B #= hs-CRP 69K T4 £ & iX
#.80 NF-kB.TLR4 IL-18 A% hs-CRP T4k 1A 2 AH %,
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Expression and correlation of nuclear factor kappa B, Toll-like receptor and inflam-

matory cytokines in rupture of intracranial aneurysms
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[ ABSTRACT ] Aim To investigate the expression and correlation of nuclear factor kB (NF-kB) , Toll-like receptors
(TLR) and inflammatory cytokines in the rupture of intracranial aneurysm (IA). Methods The IA and IA ruptured
aneurysm tissues were collected by surgery as the 1A group and the IA rupture group, and healthy vascular tissues were col-
lected as a control group.  The levels of NF-kB, TLR4, interleukin 18 (IL-1B8) and hypersensitive C-reactive protein
(hs-CRP) mRNA in aneurysm tissues were detected by gPCR.  NF-kB and TLR4 protein levels were detected by Western
blot.  The levels of IL-1B and hs-CRP in the serum of each group were detected by enzyme-linked immunosorbent assay.
Results The levels of NF-kB, TLR4, IL-1p and hs-CRP mRNA and protein in the aneurysm of TA group and IA rupture
group were significantly higher than those of the control group (P<0.05). The levels of NF-kB, TLR4, TL-1B and hs-
CRP mRNA and protein in the aneurysm of IA rupture group were significantly higher than those of TA group (P<0.05).
Serum IL-1B and hs-CRP were significantly higher in the TA group and the TA rupture group than in the control group ( P<
0.05). The levels of serum IL-18 and hs-CRP in the TA rupture group were significantly higher than those in the TA
group (P<0.05). Conclusion  Compared with [A patients, I[A-ruptured patients have higher levels of NF-kB,
TLR4, IL-1B, and hs-CRP mRNA and protein expression in aneurysms, suggesting that NF-kB, TLR4, IL-1B, and hs-
CRP are involved in IA rupture.
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fiit N 2l ik J88 (intracranial aneurysm, IA ) fiff 4 2
51 Bl kR P Wk IR I L ( aneurysmal  sub-
arachnoid haemorrhage ,aSAH) %30 | ™ 1 6, 35 R &
MR BUIY Bt TA B ML 4 AR TE 28, RAE
RNZ5 A B33 172 HE RS 511
il 1 A B B2 Toll #E A2 1K ( Toll-like receptors,
TLR) ] 38 525 P50 R 2 45 oA U5 P G A 33 1% 3 it O3l
PR M T H A A F 18 (interleukin-18, 1L-
18) LA N M4 C [ v & H (hypersensitive C-reactive
protein , hs-CRP ) 45 [ 43 4 , Hirfr TLR4 J& 5 8 UL 1Y)
—Fh3 A% ST kB (nuclear factor kB, NF-kB)
AL TLR4 (IL-18 LA K hs-CRP %A 2 5
RMER A PR BT R e O A 2 5 ]k
TA KA IHLHI Z— T TA B 224 2 3 U et BT 3 il
LN M SR A LA B S N B X S 3 2 5 ]
kG 25 ZEC 240 B A 4 R R T, DA R AR M PR ) R T
FORE T 2RI 1A 2351 TLR4 AH G B 11
WG, A SC FE AT NF-xB TLR4 IL-1B8 DL &
hs-CRP 7E 1A LU YRR A, 20 HT 5 1A
WA AE M | B X TA A DA R PR AR T

1 #RFFE

L1 — M3

AT MR 2017 424 A E 2019 4 4 A @i P
PR3 ik 2 B R IR BB TA AR A A0 1A B B AR A A
35 B, 250 A TA A Fn TA B B4, B B4R & 2 4 3R
BT AR A5 T R 2 B R R R o E 4L 4R 35 B AE O X
B4, —HABEFW—HAHURZRLAITFER
X(P>0.05,%1), KAFHECLEHLKRBEZE R
SHE FEEEERE,

F1. ZH-BAEBE

Tablel. Comparison of general data of three groups

tebr papilcE| IA 40 A %44
n 35 35 35
BIHI(%)] 18(51.43) 20(57.14) 19(54.29)
HFIE () 49.4413.45 50.27+3.52 49.07+3.64
ShkIE EAE (mm) - 26.14%7.65 25.06+7.78
MRS [ ] (% )]  14(40.00)  18(51.43) 17(48.57)
RS [F(% )] 18(51.43)  23(65.71) 24(68.57)
ShkIg & [ (% ) ]

HIAEiE - 11(31.43) 12(34.29)
Epil - 14(40.00) 15(42.86)
Kk - 10(28.57)  8(22.86)

1.2 SNFAHERR bR

TA 4170 TA B 2 41 09 20 N AR (1) & Bl CT
LR LA v A A o TA B TA R (2) 4
#20~80 %;(3) Bk A,

HBRATE: (1) BB F AR & (2) 6 S
MR 3 (3) B RS,
1.3 qPCR #&ill mRNA

it qPCR A& M & 41 # K & NF-«kB,TLR4 | IL-
1B L % hs-CRP mRNA # A& F, f# F Trizol X 7
(Invitrogen Ul A &), £ B ) # B A4 1A A4 F 5
RNA 3 4 Il RNA #9R & fo 4 B fE Fl K % %
¢DNA &7 & (Roche A 7], %5+ ) K # 5% 1 pg RNA
Ji F A& B cDNA(42 °C 60 min,70 C 5 min, & 5 4
CA& ), 1 F SYBR Green PCR Master Mix( Roche
N E] i) F1 PCR &l % 4t (Life technology 2 #] ,
% &) #A4T qPCR £ 5 (95 °C 10 min, 40 /M 1E 3,94
°C 155,60 °C 1 min, 60 °C 1 min,4 C1&%) ., 1#F
GAPDH 1€ W %, 8 3T P 3 48 20 B A (AACY) AL T
7T mRNA 8 A8 % 5k 35 AKCF
1.4 Western blot #EHR

1# 1t Western blot # M| & 4 ¥t A& F NF-«kB fn
TLR4 W E B KT, HALHME BORELEAH}F
el & G R E ., 1 10% SDS-PAGE % Ji% Bk |
Wk J&1# 8 PVDF i ( Bio-Rad /2 8 , % B ) # & 3 &
FRTAS% EAGFHEHE2 b AN —H(F
F1:1000)(Abcam A7, %E)ZRBEF2 h, JE
4 CHFAR, MmN ZF(FHFE1:5000)(Abcam
nEl L EE) B R 3 h, A GAPDH Eh W5, &
1T Quantity One 247 44 8 & & 501 & B A7
EARMERLE,
1.5 Imi% IL-1B #0 hs-CRP ME

R FEON B Bl A B it 5 ml, 3% E AR
o B ALK I 7 # IL-1B A7 hs-CRP #y KT,
1.6 SitFabiE

K SPSS 19.0 AT HFEAE T EFH
PL(xts) Ko ¢ 5, R (%) ERF7
¥ ,P<0.05 W EZRALEM,

& B

2.1 %48 NF-kB.TLR4 . IL-1B KA hs-CRP mRNA
KELLE

A 2H F1 1A B % 2H 3l Dk 83 4 22 ) NF-kB |
TLR4 IL-1B . hs-CRP mRNA /K i & & T X4 B 41
(P<0.05), BLAb, IA 1k 24 41 3 kg 41 21 b i) NF-
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kB TLR4 IL-1B .hs-CRP mRNA 7KV & T 1A 4
(P<0.05,7%2),
2.2 &H NF-kB,TLR4.IL-1B LK hs-CRP EHK
T Lb 8

A ZH A TA B 524 2H 3 ik 9 2H 2L b 19 NF-xB |

% 2. %% NF-kB.TLR4 IL-1B #1 hs-CRP mRNA 7k F Lt %

TLR4 IL-1B .hs-CRP £ 47K 3 3 T3 IR 4l (P<
0.05), BbAh, TA il 24 40 3 ik 88 2 41 P 19 NF-B |
TLR4 .IL-1B .hs-CRP £ FH /KF .3 & F 1A 41 (P<
0.05,&3 F1K 1),

Table 2. Comparison of NF-kB, TLR4, IL-13 and hs-CRP mRNA levels in each group

E=Lon n NF-kB TLR4 IL-1B hs-CRP

Xf R ZH 35 1.64+0.09 1.27+0. 11 2.54+0. 14 2.28+0.13
IA 4 35 3.46+0.18" 3.64£0.21" 4.2120.23" 4.9320. 28"
TA 22 35 4.51+0.22" 4.83+0.24" 5.67+9.28" 6.75+0.31"

a f P<0.05, 5XFREZH L ;b R P<0.05,5 1A 4 IbE,

# 3. %&%H NF-«B . TLR4.IL-1p #1 hs-CRP & H Kk F LI

Table 3. Comparison of NF-kB, TLR4, IL-1P and hs-CRP protein levels in each group

BT n NF-«B TLR4 IL-1B hs-CRP

Xf B2 35 1.03+0.08 0.62+0.05 0.58+0.04 0.54+0.05
1A 41 35 2.84+0. 14° 2.94x0.18" 2.31x0.12° 2.74%0.17*
IA B A 35 3.75£0.20" 3.89+0.22" 3.05+0. 16" 3.69+0.21"

a N P<0.05, 5% R4 HL#R ;b 4 P<0.05, 5 TA A H#,

XHRE IAA IARBRA

v

[ 1. Western blot #&ill & 2 NF-«xB #l TLR4 & A RKikKF
Figure 1. Western blot detection of NF-«B and TLR4

protein expression levels in each group

2.3 RAME IL-18 1 hs-CRP 7K FLL &

TA 410 TA 8% 2440 17 1L-18 F1 hs-CRP i %
E T XTIE4L (P<0.05) , LAk, TA i 24 4l i 7% 11-18
Fl hs-CRP 7K V-3 2 55 F 1A 41 (P<0.05,% 4) .

F 4. SHEMF IL-1B #1 hs-CRP 7K F Lb
Table 4. Comparison of serum IL-1f and hs-CRP levels in

each group

e n IL-1B(ng/L) hs-CRP (mg/L)
popiizEa| 35 83.43+21.45 1.73£0.51
A4 35  226.38+34.32° 8.04+2.45"
IA B340 35 291.29+38.89% 12.24+3.21*

a K P<0.05, 5% IR b4 ;b i P<0. 05,5 1A 4 [h4s

3 i i

TA J2&H T ol bRBE H B 3 3k SR Hh i 5 1R
S i A B 2R B IORE o A R 2 8, sk B
BBk, RO AR KA AR EARE
HMEHAYT aSAH W8 FH %, JLAF R B 45 14 ZE 4 %}
MR TSR 97 00A BT Bl 3%, (R TS 5 R AR
PRI PR L AIFST 1A 5 24 B MLERA BY T K sl b 2
IA ,Ji/0 aSAH ik 4=,

NF-kB & —FH 21 4 5 I, vl it 55 3
T4 G R B PR S5 () 7K S, DT U8 4 448 Jf A= 4 2
TR RS RN 55 AR AT 7R NF-xB 5 8 ik
FAE#H aSAH 19 KA H K. Elzbieta 55 A 55 45 B
7R NF-kB A 53 19 R M SO0 5 A W AH B 7E H AT R
5 IA MEA X, Aoki %" HFFE RELFTHIIE R E
SZARTT AT S NF-B 28 1A B9 %28, 4] NF-
kB ARSI BERIAIT TA AOFT BB, Ma 25OV BE5E
Wi R NF-kB P RN IS5 1A, LA, 1A
T 545 5 A 18 R P sz oy N 480 A 7 38 52 1 25 1 1 NF-
kB T [, DT I EE 4 A S 7 5 550 £ 25 e 44 i 4t
GiRE T, I 5 WG A 5 5 S R B NF-
kB K5 1A B U fIEEE A 6 (HE X T
NF-xB 5 1A B4 1 L R, A oE 45 1
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7~ TA ZH AT TA T 40 3 Jhk g 41 b NF-kB mRNA
FEE 7K B35 0 T BR AL, BE Ak, 1A B 24 40 3
kIRE 414U NF-kB mRNA I I KFE B &5 T 1A
Y1, Zhang %" R R AN A ARG ST TA R
DI RAE B I R TIUS | IR B REAR NF-kB 7K,
P28 NF-xB Al fig 5 1A 24 6, AR A5 1R
NF-kB ikt 5 1A FIBA &,

RYER N CAPIEL S5 A FRAEFERE,
WA BFZE B/~ TLR4 FIE5 1A KAEH LM Liu
USRS IACH TLR4 AT IR ZHEME S 1A %,
WAHIFFEIN N TLR4 Fik EE 251 b i 2 481 4
PEFGARST A, TLR4 (R385 23 33 48 v I 41
i IL-18 1 hs-CRP WYk, Ak, >4 30 Ik il 24
Jei , R A R A 2 2t il AU &2 351 R
AL IS N 8 3F NF-kB 1 TLR4 4540 OC i
SRR R, I T8RP T ACE R T T
IF HWF5E & P hs-CRP H1 IL-1B 5 aSAH LA}z 1A i
A R ARBFTEAE R R TA 4L TA B4 B
JkJRE 20 23 i TLR4 | IL-18 A1 hs-CRP mRNA Fl &
F K- 35 5 1 B, A, TA i 24 40 sl bk 41
AU ) TLR4 (IL-1B Fl hs-CRP mRNA Fl1#E [ /K P
BEET 1A 41;1A B4 B 15 1L-18 Al hs-
CRP 7K P 5 275 T 1A 41, X Ui W] TLR4 IL-1B Al
hs-CRP 5 1A MR 2A OC, LA, NF-kB 3 % DL &
TLR4 J& 75 98Pk S Y 8 238 [ NF-« B 38 [# DL )
TLR4 3% J5 &5 R L A 3Rk 45 1L-1 hs-
CRP %5 st 4nf R B i A o= g (A
WEFTEE S B8 NF-«B L& TLR4 /& 35 1] fg 51
R F TL-18 Fil hs-CRP Y 5 2235 , 1T 5 | /2 3 ik
Ted V10 1065 B A L — 2B P A st T, TR I AL
EATPN 8

ZE LR 5 1A BEAR LG TA BRIk
e 2 B = K1) NF-kB  TLR4 | 1L-18 LA}
hs-CRP mRNA FlfE H BRIk, IF B I IL-18 F
hs-CRP 17K -5 50 /57, X 156 B NF-«B , TLR4 | 1L-18
DL M hs-CRP ATREY) 1A A ¢, (HE2AM LI
BT TA AR TA 1 28 585 B ko 412 e i) 45 30
BAR 1) K, I B AL 8038 /N, % F NF-xB,
TLR4 IL-1B DL & hs-CRP J& 75 42 1 TA i 24 %) XU
PR ELAR BV AL IAT 75 28— 20T
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