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R R E AR TR RS Ak AL B RAFBCE S CA AR, IR e B B R R B MR AR AR I L 4R A
¥ IL-18 & TNF-a K -F & f2 % 2128 TLRO MyD88 % 4 M NF-kB p65 & & K-F 9 B H & (P<0.05), 54 H 2048
o, BT EH AR R CA mARE R, I BE R S BRIE AR o e B 40 2 A s i IL-18 & TNF-o 7K -F Bl s 7
2042 TLR9 . MyD88 & 4% M NF-kB p65 & & /K F B4 ( P<0.05) ;% CpG-ODN £8 X &, CA s2 K An & | i o 6 B 7
BRI AR N B 2B 4R Fe o P TL-18 & TNF-o 7K P i £ % 40 2% TLR9 \MyD88 & 4% M NF-kB p65 & & K+ 75
(P<0.05) , #AREEFF CpG-ODN AL BAREEFMR R CA 52k E | i fe F 2 B E S IRSE AR e
EML AP IL-1B A TNF-o KT i fe 8 2042 TLRO MyD88 %A% A NF-kB p65 & @ K -F# % (P<0.05) . £t
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Asiaticoside down-regulates TLR9/MyD88/NF-kB p65 to reduce the inflammation

response of aneurysm wall and tumor size in rats with cerebral aneurysm
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[ ABSTRACT] Aim To study the effect of asiaticoside on the inflammatory response in the aneurysm wall of rats
with cerebral aneurysm by down-regulating TLR9/MyD88/NF-kB p65. Methods The CA rat model was established,
they were randomly divided into model group, asiaticoside (50 mg/kg) group, CpG-ODN (TLR9 activator, 4 mg/kg)
group, asiaticoside (50 mg/kg) + CpG-ODN (4 mg/kg) group, with 12 rats in each group, another 12 rats were set as
sham operation group.  After group treatment, the thickness of the cerebral vessel wall and the volume of the aneurysm in
the rats were measured, the morphology of cerebrovascular tissue was detected by HE staining, the levels of IL-1B and
TNF-a in rat brain blood vessels and serum were detected by enzyme-linked immunosorbent assay (ELISA), the protein
levels of TLR9, MyD88, and nuclear NF-kB p65 in rat brain vascular tissues were detected by Western blot. Results
Compared with the sham operation group, the vascular wall became thicker, the cerebral arteries bulged and showed tumor-
like changes and other CA symptoms, the brain blood vessel wall thickness, aneurysm volume, cerebrovascular tissue and

serum IL-1B and TNF-a levels, cerebrovascular tissue TLR9, MyD88 levels and nuclear NF-kB p65 protein level increased
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significantly in the model group (P<0.05).

Compared with the model group, the symptoms of CA became lighter, the

brain blood vessel wall thickness, aneurysm volume, cerebrovascular tissue and serum IL-18 and TNF-a levels, cerebro-

vascular tissue TLR9, MyD88 levels and nuclear NF-kB p65 protein level decreased significantly in the asiaticoside group

(P<0.05) ; but the symptoms of CA were aggravated, the brain blood vessel wall thickness, aneurysm volume, cerebrovas-

cular tissue and serum IL-1p and TNF-a levels, cerebrovascular tissue TLR9, MyD88 levels and nuclear NF-kB p65 pro-

tein level increased significantly in the CpG-ODN group ( P<0.05).

Compared with the asiaticoside group, the symptoms

of CA were aggravated, the brain blood vessel wall thickness, aneurysm volume, cerebrovascular tissue and serum IL-1p

and TNF-a levels, cerebrovascular tissue TLR9, MyD88 levels and nuclear NF-kB p65 protein level increased significantly

in the asiaticoside + CpG-ODN group (P<0.05).

Conclusion

Asiaticoside can reduce the inflammation of the

cerebral artery tissue of CA rats and reduce the tumor size by down-regulating the expression of TLR9/MyD88/NF-kB p65

pathway protein.
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A2 %G 24 h, BIE RN TEE Y 7 %k R BE K
ROUSmLASBREEEH R ML mL, 2HEH
NE,RE EEETTE Ep B, R FA-80 Cuk
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J B 30 fk—"R 34 ik B A, A N o 4 BE B R R 3
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f LR, A 200 pL, 3t ELISA Al 32 & 1L-1B8
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— R (R EIH A1 :2000)4 CEH,12 h
R —FER, RE3 R, N F R ZTE R
(FBRPIH1:1000)ZHBBE,LLSh FREZ
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B RS E A& 4 B, R Image-] 3 447
F i R EAE, UL GAPDH 2 PCNA h W5 & &, 17 %
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3T SPSS 22. 0 %k o 4T 5L 50 B A, K xts
ETHERE, FARNRTERE 7 2047, #
— % W (L 8AT LSD-t 42 30, P<0. 05 & 7T % 7+ H 4t
HEFE X,

2 % R

2.1 BMEEEEERIKEER

SR LA L, BT 21 A R o 5 R JE R R
B KIR AR 48N (P<0. 05) . SRERIZAAA L, AR
w2 K UG o R R R st kR A B N (P <
0.05) ,CpG-ODN ZH K Rk i A5 B JE 135 % 2 Jik Jeg {4
BUEIN(P<0.05;% 1), SRTEEFHMIL, HF
B +CpG-ODN 21 K BN i 45 B 51 1 K% s ik e 14 A
HM(P<0.05;% 1), BRI E A +CpG-ODN 4 K i
I i 57 R R K B JkJed AR R4S CpG-ODN 413t/ (P
<0.05;% 1),

F1. FEXRNMEEEEEMSNREER(n=12)
Table 1. Cerebral vascular wall thickness and aneurysm

volume of rats in each group (n=12)

) MR/ wm B AR mm®
FAA 15.07+1.78 0.000. 00
BT ZH 26.35+3. 04" 13.83+2.02°
RE R H 17.08+2.36" 1.81+0.26"
CpG-ODN 4 32.67+3.18" 18.98+2.43"

TAEHEH +CpG-ODN 41 25.49+2.97*  12.65+1.94"

H:a i P<0.05, S5IFARUMLL ;b H P<0.05, SHAIL A L ;
¢ A P<0.05, 5 FAFL N CpG-ODN A L,
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B
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‘T ’

TRAR K, B 5 A o 58, I A v 2T AR, CA
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A +CpG-ODN IRk CA SERAERR(EI 1),

I 3
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s ¢
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Figure 1. Histomorphological changes of cerebral vessels in each group

2.3 MMEHL IL-18  TNF-a 7K F

S TFA AR He, AR 2H K R M 4 41 4T TL-
1B \TNF-o 7KF- W T+ (P<0.05) , 54 A 41 AH
Ll , RS B 20 K B I A5 21 21 IL-1B8 \ TNF-a 7K F-
WA (P<0. 05) , T CpG-ODN £H A BRURRG 1L 45 4H 21 1L-
1B TNF-a ZKF-Thi (P<0.05; % 2) , SEHH
AR, B B +CpG-ODN 2H K Ui I 45 4H 21 1L
1B TNF-a 7K F- T} 5 (P<0.05; % 2) ; 5 CpG-ODN
AR, B B +CpG-ODN 21 K Ui I 45 4H 21 1L
1B \TNF-a 7K PRI (P<0. 0534 2)

K2 BAAXBRRMDEALS IL-1B. INF-a 7)KE (n=6)
Table 2. The levels of IL-1f3, TNF-o in cerebral vascular

tissue of rats in each group (n=6)

Iy H IL-1B/(pg/g)  TNF-o/(pg/g)
BRFARA 1.720. 31 1.22+0.13
TR 4.38+0.53" 3.35£0.26°
IR 1.8120.37" 1.30+0.21"
CpG-ODN 4] 6.27+0. 56" 4.49+0. 48"
MEFEH+CpG-ODN 4 4.32+0.57" 3.27+0.25*

Hak P<0.05, ST RAAML ;b By P<0. 05, SHERILIAH L
¢ 4 P<0.05, 5FI B 20 FT CpG-ODN HAH L,

2.4 IMiEF IL-1B TNF-a 7K

S5EF ARG, BRI 2 K BT 1L-18  TNF-
o KFILE THE (P<0.05) , SRR, R H
HLH AR MW IL-18 . TNF-a 7K P& ( P<0.05)
CpG-ODN 2H K BUIfL 7 IL-18 . TNF-o 7K F- T (P<
0.05;% 3) ., SHHFREFTLIM L, FEHFH +CpG-

ODN 4 K BRI IL-18  TNF-a 7K 155 (P<0. 05
#3), 15 CpG-ODN ML, Bl B A4F +CpG-ODN
20K B3 IL-18, TNF-a 7K B K (P <0.05;
x3),

x3. BEAKXRME IL-1B, INF-a /K FE (n=12)
Table 3. The levels of IL-18, TNF-« in serum of

rats in each group (n=12)

I 4 IL-18/(pug/L)  TNF-o/( pg/L)
FARH 1.12=0. 14 0.910.09
PRI 3.89+0. 45" 2.72+0.28"
AT FA 1.2120.15" 0.96=0. 12"
CpG-ODN 4 5.1620.53" 3.99+0.40"
L EIF+CpG-ODN 4l 3.76+0.47* 2.65%0.29™

H:a R P<0.05, SEFARHAMLE ;b S~ P<0.05, SHRIHA L
¢ N P<0.05, 5FHEAF4 A CpG-ODN AL,

2.5 BME AL TLRO, MyDS8 B 4% K NF-kB p65
EB8KFE

ST R 41 b, 45 A0 21 KRR i A AL 4
TLR9 MyD88 2 4%} NF-kB p65 & 47K - i 7t 5
(P<0.05) , SHBIAIZHAR LY, R B 4 K B o
HZUTLRY \MyD88 K A% N NF-kB p65 £ FH /K-
(P<0.05), CpG-ODN 2H K Rl i 1t & 2 21 TLR9 |
MyD88 A% NF-kB p65 & 17K T+ (P<0.05;
K2), SEERFFAM L, B35 R +CpG-ODN 4
K EUIK M 45 2040 TLRO \MyD88 K 4% N NF-kB p65
HKSETFE (P<0.05; K 2) . iS5 CpG-ODN 4 A
e, BV B+ CpG-ODN 41 K UM 1ML 45 4121 TLRO |
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5 NRFHAF+CpG-ODN 4, a2y P<0.05, 5 FAR4HLL;
b g P<0.05, SERIZA L ;¢ S P<0.05,
SRS EAF4M CpG-ODN I,
Figure 2. The TLR9, MyD88, nuclear NF-k B p65
protein expression in cerebral vascular tissue

of rats in each group
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THH IL-1B B TNF-a 7K, 2 B AR B n] ek 2D 58
PR 5 B, S0 58 E g, ek 5 20 Ik il 457 28 240
Bi, k3 CA AR,

TLR9/MyD88/NF-kB 12 il 45 48 i 2 7 1 3= %
{5538 s 2 — | FEAS Pl ML A 2 05 19 e A B 9
JErie s B OCHEEMMEH, b0 B 1 Rk,
Al i3 FIE A T TNF-o IL-18 BY/KF, 1
ZWE VOIS ) B W 20 B 58 0 S 5 4R TLRY/
MyD88/NF-«kB 155 3 , il ekt 30 iz R 175 5 (1 K
BRUAT O % T A B 5000 i b A U G 5 A
TLR9/MyD88/NF-kB {55 5 1% T e I8 ¥4 4 5iE L i, AT
REZPIG CA M — DA T-B, AR R BN,
CA PR A BRI 1145 20 2 TLR9 \MyD88 2 #% P NF-
kB p65 & /K-8 8 T+ &, LA TLRY #1% # CpG-
ODN 4b3 CA KB, AT BOH i 4 BE i — 2085 9
PRAR A, B2 B IR A I SR AT 4R IR Y, CA
SR I3 0 o B ol 5 SR R | B R AR
T v i 1L L SURN AL H TL-18 B2 TNF-a KLU K
Jii 1L 4% 2H 21 TLRO \MyD88 J2#% N NF-kB p65 & 7K
-, W] TLR9/MyD88/NF-kB p65 415 CA Y % 4=
BEIRE  WOE %08 B, TR (R CA il R, i
Hoilf RAE AR LA F B 4 3 CA KU, TLRY
MyD88 JA% P NF-kB p65 & /K34 8, B
T HRAF O] TLRO/MyD88/NF-kB p65 155 1803 ;
i AT FAFFI CpG-ODN BES AL B CA KB, T Us
SR B R CA I Ui if A8 B 52182 | 2 kR 14
S0 I A5 2 2 RN 3 TL-18 & TNF-a 7K B4R
FH S L8 5 B R IsE CA SERIACR .

Zx b rid , BRI R A R 9 TLR9 \MyD88 & [
FIK W/ NF-kB p65 8 AL RS s K R AE
SN, e AV A 20 ok 160 55 468 405, /0988 A O BHL 1k JHE B
ZLML, s CA EAR  $& 7R R B AT LIV iR YT
CA M) — R 5%y, A B2 0y i K & X, T
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TLR9/MyD88/NF-«kB p65 i {1 1 38 1A J& AL 2 B
PFE FIBILI 22—, OCF FL 8 R 40 B A 1) AL ) s 22
SR ARG .

[ &% 30k]

[1] WAJIMA D, HOURANI S, DODD W, et al. Interleukin-6
promotes murine estrogen deficiency-associated cerebral an-
eurysm rupture[ J]. Neurosurgery, 2020, 86(4) ; 583-592.

[2] WO, Apats, MRPHAR. A58 bt B A MR 3 3l i
BRI R T RASG I RAE T[T b [ Sl bk AL
Jui, 2020, 28(6) ; 518-521.

[3] QUAN K, SONG J, YANG Z, et al. Validation of wall en-
hancement as a new imaging biomarker of unruptured cere-
bral aneurysm[ J]. Stroke, 2019, 50(6) : 1570-1573.

[4] ZHAO M G, PENG C, LI L. M, et al. Circulating Treg

cells from patients with cerebral aneurysms displayed defi-

ciency in ICOS expression and function [ J]. Clin Exp

Pharmacol Physiol , 2020, 47(12) ; 1923-1931.

PR, BUANL, B, 5 REEENEZEATRE

T I 200 0 5 S 2 s e A I (0] 8 SCBR 2“7 B 2 4

2018, 41(2) . 160-164.

(6] S, A 5, £ F. B XS KRB L PR
HAB A PRI TE [T]. Mk %5 B2 2 2%
2021, 33(2): 1-4.

[5

[—

[7] ZYZAK J, MITKIEWICZ M, LESZCZYNSKA E, et al.
HSV-1/TLR9-mediated IFNB and TNFa induction is Mal-
dependent in macrophages[ J]. J Innate Immun, 2020, 12
(5): 387-398.

[8] ZENG Z, LI D, LIU F, et al. Mitochondrial DNA plays an
important role in lung injury induced by sepsis[ J]. J Cell
Biochem, 2018, 120(5) . 8547-8560.

[9] JAVMEN A, SZMACINSKI H, LAKOWICZ J R, et al.
Blocking TIR domain interactions in TLR9 signaling[ J]. J
Immunol, 2018, 201(3) : 995-1006.

[10] Zfle, 38 53, b o, 5. P2 I i 3l ko K B

1R B2 AL AL VEGF H1 TGF-B 23k 7KF-HI52

[J]. Arh 52600, 2020, 27(5) : 618-621.

(1] 2 &, w0, ik de, 45 RS R Bos
PI3K/ Akt 5518 fi% 2 fift g Jek A R B8 Ui 281 2454
PN A B AR (D], P RSBk , 2019, 35
(17) : 2068-2072, 2078.

[12] B B, PR ¥, & . CpG-ODN Xif K B it i/ F-oE v
PR RIERILT ], R R R 2S8R, 2018,
23(3): 176-181.

[13] FUKUDA S, SHIMOGONYA Y, YONEMOTO N, et al.
Differences in cerebral aneurysm rupture rate according to
arterial anatomies depend on the hemodynamic environment
[J]. AINR Am J Neuroradiol, 2019, 40(5) : 834-839.

[14] SHEINBERG D L., MCCARTHY D J, ELWARDANY O,
et al. Endothelial dysfunction in cerebral aneurysms[ J].
Neurosurg Focus, 2019, 47(1) ; E3.

[15] ZAIKA O, BOULTON M, EAGLESON R, et al. Surgical
workflow analysis in cerebral aneurysm coiling[ J]. FASEB
J, 2020, 34(S1) . 1-1.

[16] MUNSTERBERG J, ECKERT B, ROTHER J. Cerebral
aneurysm: De novo Genesis and rupture within 15 days
[J]. Eur J Neurol, 2021, 28(3) . 1084-1085.

[17] MR, F52E%, i TR, 5. PSS RH N m S0k A4
RS R B A BB PR AP B H BIL A F 5
(1] T EEEAULRERE, 2020, 22(1) : 71-76.

(18] ok b, #5ie s 47 Ak, 5. BT RO NF-xB/
p38 3 B /)N AT S P st ik v T [0 ] o Tl
AR, 2019, 35(9) : 1600-1607.

[19] MA H Q, JANTAN I, HARIKRISHNAN H, et al. Magno-
florine enhances LPS-activated pro-inflammatory responses
via MyD88-dependent pathways in U937 macrophages[ J ].
Planta Med, 2018, 84(17) : 1255-1264.

[20] YOSHIDA K, ABE K, ISHIKAWA M, et al. Inhibition
of TLR9-NF-kB-mediated sterile inflammation improves
pressure overload-induced right ventricular dysfunction in
rats[ J]. Cardiovasc Res, 2019, 115(3) : 658-668.

(MO VP



