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FEEZNREPARAEZERTE S UK NF-kB p65 RHIRIERE X

F o e A (400016 HLPK , HPREERHR AR — BB L4 SR

(=] BNy WEHLE AR S(cathepsin S) K A% K kB (nuclear factor-kB,NF-kB) p65 1£5 = 3 fikJf ( abdominal
aortic aneurysm, AAA) IRERIE IRITIAE AAA B4R R T Ko e B G k. D5k R FRRL 2008 4E 1 T &
2013 4¢3 A7 FARIBIT AAA R BB IE E Sk BEH 2 78 4], b AAA (B REARZS ~7 em) 40 29 Bl AAA (B KR HE
1% >7 ~9 cm) 4H 34 B W24 £ 3 kIR (ruptured abdominal aortic aneurysm, RAAA) (Fx KBS >7 ~9 ecm) 2H 15 #], RH
FPELHAL  Western blot K] cathepsin S A% Lo F 7 kB p65 f335 , Spearman SF AR/ M I P AOAHOCIE . 859k %
FEH 55 B 7R NF-kB p65 55 T 40 M FIZH I A% 3235 | cathepsin S B4 I 7EGA M i ik . NF-kB p65 & cathepsin S 7£
AAA( >7 ~9 em) AL RYFETEZIA B E T AAA (5~7 em) 41(P <0.05) , 76 RAAA( >7 ~9 cm) 41 H FHIEZRE AAA( >7 ~
9 em) HEBETFE (P <0.05) , 2Z57MEHT /R cathepsin S FI NF-kB p65 7E AAA ZH 41 Y15 5 @& iR e O A K
(P <0.05) ,NF-kB p65 7 AAA FPIFRIRIE S AMEA (P <0.05) , Western blot ¥4 2 78 NF-kB p65 J cathepsin S 7
AAAZ1( >7 ~9 em) HIEK B E S T AAA(S ~7 em) 41(P <0.05) , 7E RAAA( >7 ~9 em) 41335 B2 5 T AAA
(>7~9 cm) (P <0.05), fHIXMHHrE R NF-kB p65 5 cathepsin S [ FiE B IFAFE(P <0.05), 4518  cathepsin S
55 NF-kB p65 7E 3 41 AAA AU A R0k, AR IE AAA B AR A 18 I K il 3842 LB 48 #a 4 , $ /R PR AR 1 7E AAA
KM KRR B R AR
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Expression and significance of cathepsin S and NF-kB p65 in abdominal aortic

aneurysm
Li Lun, Ren Wei (Department of Vascular Surgery, First Affiliated Hospital, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective  To investigate the expression of cathepsin S and NF-kB p65 in abdominal
aortic aneurysm ( AAA), and determine their roles in the occurrence, progress and rupture of AAA. Methods
Surgical specimens of abdominal aortic aneurysm wall tissue from 78 cases undergoing surgery in our depart-
ment from January 2008 to March 2013 were collected. There were 29 cases with the aneurysm size of 5 to
7 ecm, 34 cases with the size of 7 t0 9 cm, and 15 cases with ruptured abdominal aortic aneurysm in size of 7 to
9 cm (RAAA). Immunohistochemical assay and Western blotting were applied to detect the expression of
cathepsin S and NF-kB in the tissue specimens. Spearman analysis was carried out for the correlation of the
expression with aneurysm size. Results  Immunohistochemisiry assay showed that NF-kB p65 was expressed
in the cytoplasm and nucleus, while cathepsin S was mainly concentrated in the cytoplasm. The positive rate of
NF-kB p65 and cathepsin S was significantly higher in 7 =9 em AAA group than in 5 =7 cm AAA group (P <
0.05). The positive rate of NF-kB p65 and cathepsin S was significantly higher in 7 -9 ¢cm RAAA group than
in7 -9 ecm AAA group (P <0.05). The expression of both cathepsin S and NF-kB p65 in abdominal aortic
aneurysm tissues was correlated with hypertension and coronary artery diseases ( P <0.05), and NF-kB p65
expression was also associated with smoking (P < 0. 05). Western blotting showed that NF-kB p65 and
cathepsin S in 7 =9 ¢m AAA group was higher than that in 5 =7 em AAA group (P <0.05). NF-kB p65 and
cathepsin S in RAAA (7 -9 cm) group was higher than that in 7 =9 cm AAA (P <0.05). Among 78 cases of
abdominal aortic aneurysm, NF-kB p65 and cathepsin S expression was positively correlated (P <0.05).
Conclusion  Cathepsin S and NF-kB p65 are expressed in AAA, and their expression is positively correlated
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with the aneurysm size and rupture, suggesting that they might play important roles in the occurrence, develop-

ment and rupture of AAA.
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& = 3h k8 (abdominal aortic aneurysm, AAA) &
DA 35 2l ok Jmy R4 7K Ay 32 B3R B — R s, 4 &
TARRE > 60 Z B4R N H LA R EILEIR Z%, H AT
INHATRE S35 E Ak SR RAE L 3l ) 45 2 Fil
R A G, Wk — B R A AWy ik H 2, Bils
W2t o AAA FOZE B2 i T R I A RE A R E IR
RS K RE S T 4G 4LV TR S (cathepsin
S) S LR R A Y 2 — 51, ARk HAEO i
FHIRTVERZ BN 2 . FFEUESE cathepsin
S BAT I 5 A A R - 2 3k AT A S R 1 B L Y A1
FISY g B 22 (IEFR AR /R cathepsin S 7E AAA TR )R
AT RE L FEE BRI . BT kB (nuclear factor-
kB, NF-«B) p65 J&—FP4ifii#% N 5 K 5, NF-kB p65
15 5 18 FEAEJRITT SEAE | G5 R 20 L 0 1 B iy ki A T
BRI HofE S ik S RS AR R SR R T A
FL 4 J& 8 B 8 ( matrix metallo proteinase , MMP) 28 7K
i 2K 1 AR T N SR & B i S IR R 22—
A S 38 3k W SR AR AN [R] AR DL Ko 24 3 B ko
(ruptured abdominal aortic aneurysm, RAAA) ' cathep-
sin S 55 NF-kB p65 fy£ik , R0 HTE AAA Kk Jie 3
FEIPE .

1 AR5

1.1 e R FH

HAETIAHIE ESIE A ER =5 om BHG FARIEAE, BEA
HI31T CTA K25 LA 2 fe R B AR, 2008 451 H & 2013 4£3 H
R BeATIE 25 SR VIR N LA A AR 4 2 4t 78 ], L4
63 FIAEB L AAA 1 15 B8 208 £ sh kIR (RAAA) B35 1090
AL, HA B 63 ], 4otk 15 ], 4R % 63 ~82(73 £10) %,
T AAA N EAR BB A 3 4. RAAA(>7 ~9 cm)
2115 B, B kR i KR EH A2 >7.0 ~9.0 em; AAA( >7 ~
9 cm) 21 :34 B, KAk 2 S BRI I R HAZ > 7.0 ~9.0 cm; AAA
(5~7 em) 40:29 B, R A BB I K EAE N 5.0 ~7.0 cm,
R RARA B I AAA F5e K B AR AL AU BE 4> 2031 BE 24 AAA
Bk sh 2 & E SR RE . SREEFTEEARA Y 20 R 2 43,1 h &
4% 22 W [ A2 L HLERTE, 0 1 0 B A ARATE B S AR AR
AR AERAC T A2t MF WS B AR,
1.2 X7

cathepsin S G Hi N\ 2 Fe BT (AL R AR AE W HAF R
ANT])  NF-kB p65 bt AL riEpiigk (bt B A HEA A
FRATED) AEMERCED R 16 P (AL MR A AR S
FRZSHE]) , Western blot SE41 4 1gG 4T (AL A2 & W E W B
RAEBRLTE]) , Western blot 1871 & K& HoA AR S35 ( B2 -
RAEYFHAREIRAF) .

abdominal aortic aneurysm; cathepsin S; NF-kB p65

1.3 #J%22040 54| cathepsin S #= NF-kB p65 & &
EF &

R GBE AL S-P Ye a5 wm YI R #ATHURE K K3 1A
PR M 2R ¥ 2K % I — BT ( cathepsin S 1:100, NF-kB p65
1:100) ,4 °C 137, PBS %% 3 YUS i —4i, PBS Bk, DAB &
o, F BRI SRR T, W RS, h W R = Ao #E
400 &5 AR ARPEAESK V) R 19 P 20 10 EL ) B2 3 e TR 143 o
Wb B MBI <1/3 1 4, EGHMLH 1/3 ~
2/3 02415 >2/3 03 03, BERE LEORO 47 LHE AN
13 FREE R 2 7 ARt a3 7. A EBUENE 1 HlHH
o3 BRG <4 3 REAE  FRGr =4 3 R R,

1.4  Western blot #&- cathepsin S #= NF-kB p65 % &
EF &3

W IE AT A U (AR B, BCA YR 8 2R Lk . B
60 g FE AT 12% 5 P9 I Bk I 58 e L Dk, FRL AP 28 SR AR A & 0
(PVDF) i, 5% BN ks £ PR 55 B i o A —$it ( cathep-
sin S, 1:200; NF-kB p65 Hfk,1:200) 4 CHE 7. FIE0.1%
Tween20 f6) TBST YL, 15, S3FFF 1 b JEBUR , ALK
b2 RN ECL Plus 37, 56T X R b, WAL 85
KT Quantity One B4 T EUSATREFI 43 R BEH
1.5 KA £ F M5 ik 4 M cathepsin S Fo NF-«B

p65 89 ik 5 AAA Bl KRB A IEN X £

78 1 AAA Y] R 43 3 P AR R A R L Il
e R B PRI | BH ZE 4 il 35 % 5 ( chronic obstructive
pulmonary diseases, COPD) #E47/34H , L3545 4H H cathepsin S FlI
NF-kB p65 5 HR KM LR,

1.6 %itso#

Ji il SPSS 18. 0 Seit-#ifh, 3Pk R T X K ; 1 ik ¢
B 2 £5 IR, R HEZE 7 22537 5 R A Spearman S5 444 3¢
43 M cathepsin S 5 NF-kB p65 FIAMFFR .

2 HR

2.1 &A% cathepsin S F= NF-kB p65 & & 69 & ik

B2 2 ALA I P R NF-«B p65 15 2 M 5 70 40 i A% b Y
FER(E D), HAE AAA(5S ~7 em) 2 AAA (>7 ~9 cm) 4.
RAAA (>7 ~9 em) 4B MK RN 24. 14% (7/29) |
50.00% (17/34) F186.67% (13/15) . H:A1,AAA(5 ~7 em) 4]
5 AAA (>7~9 em) HHE, ZR A ST L(P<0.05),
AAA (>7~9 cm) 415 RAAA ( >7 ~9 em) 4 #2565
TR (P <0.05), cathepsin S FE3RIE THIMIGT (& 1),
HAE AAA(5 ~7 em) 40 AAA ( >7 ~9 em) 4] . RAAA ( >7 ~
9 em) ZHPHMEZE AR N 17.24% (5/29) 44.12% (15/34)
F180.00% (12/15) , FHp AAA(5 ~7 em) 45 AAA( >7 ~
9 cm) 4 HAL, ZF A GIFE X (P <0.05) ,AAA( >7 ~9 cm)
HE5RAAA(>T ~9 em) HHE, ZFARITEE L (P <
0.05) . 78 il AAA ZH4{r cathepsin S il NF-kB p65 [ 1132
KR IFMIYE(r=0.317,P <0.05) ,
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AAA(5~T em)Z

cathepsin S

NF-«B p65

AAA(>7~9 em)4H

RAAA(>7~9 em)4

E1 fEALKNESRS 0 NF-«B p6s EAFRE  (S-P x400)

2.2 cathepsin S #= NF-kB p65 49 & & kX 58 3
BRI G RAF AR 6 X F

Gt R, cathepsin S A1k 5 B HOVER] AERS
AR B PR 02 1 BEL 2 it T B SR AR e 1, 5 A e 0
RILEAIE (P <0.05), NF-xB p65 {3k 5 B & M5 4F
W BE R 12 P BELZE 1 il JC PR AR oG, 5 & I L E
L AR (P <0.05) B 1,

1 NF-«B p65 ¥ cathepsin S ByRiZz 5 laRREHFIERX R

y NF-«kB p65 cathepsin S
IGIRFFAE % W ol P W 2l P
FW(S)
=70 44 20 0.159  >0.05 19 0.194  >0.05
<70 34 17 13
P
Bk 63 30 0.004 >0.05 25 0.244  >0.05
EegiH 15 7 7
R
H 47 27 4.753  <0.05 20 0.114  >0.05
oI 31 10 12
[T
H 54 30 4.640 <0.05 26 3.936 <0.05
o 24 7 6
e
H 34 24 12.957  <0.05 19 5.499 <0.05
oI 44 13 13
PRI
H 18 12 3.471  >0.05 10 2.042  >0.05
¥ 60 25 22
COPD
H 24 13 0.630 >0.05 11 0.331 >0.05
o 54 24 21

2.3  Western blot #5| cathepsin S #= NF-kB p65 & §
Western blot £ {2 7~ 2 F 2R (1 1E &% 4 9 45 %35, NF-«B

p65 K cathepsin S 7E AAA ( >7 ~9 cm) AP HFEIRK AAA
(5~7 em) 2 B FWE (P <0.05) ;7F RAAA( >7 ~9 ecm) #HH
FIRBEAAA (>7 ~9 em) B ERE (P<0.05), 78 fii| AAA
ZHZ cathepsin S Fl NF-xB p65 1) R B R IEAMH K (r =
0.704,P<0.01), WLKI2 .2,

cathepsin S(24x10%)—
NF B p65(61x10°)—

B-actin(42x10°)—
1~3:AAA(5 ~7 em) 234 ~6:AAA ( >7 ~9 em) #4137 ~9:RAAA
(>7~9cm) 40

& 2 Western blot #&il] cathepsin S 5 NF-kB p65 & HRix

%2 Western blot #&ill NF-kB p65 X cathepsin S & QIR IX

—_
S}
w
~
W
o)}
~
o0
=]

(xzxs)
2115 1% NF-kB p65 cathepsin S
AAA(5 ~7 em) 4l 29 5.08£0.53 3.08 £0.53
AAA( >7~9 em) 41 34 8.15 1.05% 5.48 +0.95°
RAAA( >7 ~9 cm) 41 15 9.26 +1.44" 6.30 +1.04"

a:P<0.05,5 AAA(5 ~7 cm) ZH b3 ;b P<0.05,5 AAA( >7 ~
9 cm) 41 pbEx

3 itig

AAA B—Fh LU 3 kAT 1R 7K 3 1 st
A ML . FEFRE 65 & DL B AHEH A%
Bk 2% ~9% " IR AAA DISNRHTF UG YT
A N ANIBIT N F . REZATEIFFE R B RAE R
540 M A FE 5 (extracellularmatrixe , ECM ) 1B fb 2 AAA
AP TS

NF-kB & — % S8 55 B+, B 2 B0l 20 1
{18 [T S 0 — SR A, b pSO T p65 4H I S U —
RUEHF W RUIE A, T R R H 5 5L
kB (V5 45 A ek . NF-kB p65 765 i 2 1A
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JCIE M R AT A7 A T 40 B 5, 24 A 8 i a5
AR LA %) e 3k, FCHE PR B 45 1 40 B 41 3= -1 (inter-
leukin-1,1L-1) [ IL-6 %% 4 4 A T K 3 T 4 )@ 85
fifg o) L 4 5 11 2 ( matrix metallo protein-
ase-2, MMP-2) il MMP-9 %% 5% 3% 1% w] 3 U 3 3 ik
NN AN R B R AR AR o S S2 0 K B NF-«B 4
300 AT S A I E S ORI R . ARG
7N, TE AAA 1 NF-kB p65 9315 5 AAA F A2 2 IEA
X, HAAAAF TS RAAA w1 NF-«B p65 B9ZRIA R 5, iX %
HITE AAA JJ L S iipi v NF-kB A & — 1> B )
KR A RBUSIG PRAEFE R BT | i 25 52
AAA Y RIRRI I . ARFSE 4 % W NF-«B
p65 FIKIRIE 5 AAA BE S IFA M E 0 )
N O, SRR AR 5 L 5e 0o AT BB A 52 1) NF-kB
po5 MR T AAA 1Y A LE AR %L

cathepsin S Jg& 2 Jht 24 R 2H 2L 4 il ) — b, b 4
FRLVES A 53100 , 76 22 Tl 28 2R 240 i 288 78 v ) B it 7K -
Jiz Rk, HETShY SE Rt o ur s, A O I R 5
LA K AN AN R P v S R R L
Sy B bk SO A A B 35 S B Ik b 2P UL i 2
Mm-S R R L r R . HAEIE #
F 3 ik Rk AR 2D, i 7E 3 bk 6 Ak 0 2 kR o R
ﬂ[m o Qin %[16] PIE EkED (angiotensin [[ , Ang
I0) 1 S I B BB AR A, K B cathepsin S JE[A]
AR /N BN B AAA A R E A, [ WF TR
WI7E AAA BE RIS cathepsin S 7K B3 T, Jf
5 AAA HRRIEA XD Pan 2N HEST & B cathep-
sin S 7] Tt L LE Wi 240 i v 3 1 805 (reactive oxygen
species, ROS) BY7K-F- AT TE NF-kB p65 7K-F-, fin &
HBRNENL . ARFTIZER WK, cathepsin S [ KK
K5 AAA HARRIEAHSE, H EAME T RAAA Yy
cathepsin S 353K 5 &, I 4h cathepsin S FIRRF 5
AAA BB I O R LA O, 31X SR BT F:2
AAA B G R R 45 R —30™ . Ui cathepsin S
FRIE S AAA kA R AL YIA G

A A G 53 BT 7R cathepsin S Fll NF-«B
p65 (1235 5L IEAH G, $ 75 I Z 0] AT BB AEAE — 2 1)
PR, 5 Pan 207X AR 1 22 18] G BV Y BIF
FEAEREEAMATT . T AAA JhgRA%, H HENAIT 7
ZULTFARF ANIGTT RN F A LI A AR 2 1 T
ARG BIARAS FEAT 5250 73 B, X o2 A BF 58 1 Jmy BR =Z Ak
AIFFEFRHH cathepsin S il NF-kB p65 7F AAA 4141
VAR, HHAGRATE 5hfE ™ mEF T 2R R
EMTEES 5T AAA R JE A 2L, [FH] cathepsin S
5 NF-kB p65 (1) 33k Al BEAF7E — & QWK Mo 4
cathepsin S 5 NF-kB [} 335 A BN T WK 32 3 ik

K R ERIHTIEAE
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