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The expression and correlation of MMP-9 and NF-kB in obstructive sleep apnea syndrome patients with hypertension”
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[Abstract] Objective To investigate the role of plasma matrix metalloproteinase-9 (MMP-9) and nuclear factor kappa B
(NF-¢B) in the pathogenesis of obstructive sleep apnea hypopnea syndrome (OSAHS) complicated with hypertension. Methods
The patients were selected in the respiratory medicine and neurology of our hospital from January 2014 to June 2014. Polysomnog-
raphy (PSG) monitoring was employed to assess the patient. All patients were divided into 3 groups,including snoring group(23 ca-
ses) ,OSAHS group(32 cases) ,OSAHS with hypertension group(31 cases). And then according to the hypertension stage, OSAHS
with hypertension group was divided into 3 groups,including OSAHS with stage 1 hypertension group(9 cases) ,OSAHS with stage
2 hypertension group(9 cases) ,OSAHS with stage 3 hypertension group(13 cases). The plasma MMP-9 was measured by ELISA.
The mRNA expression levels of MMP-9 and NF-kB were detected by real-time quantitative PCR. Results The levels of MMP-9
and MMP-9 mRNA and NF-kB mRNA in OSAHS with hypertension group were significantly higher than those of snoring group
and OSAHS group and the differences were statistically significant(P<Z0. 05). The expression of MMP-9,the MMP-9 and NF-«xB
mRNA expression of monocytes in OSAHS with stage 3 hypertension group was significantly higher than those of OSAHS with
stage 1 hypertension group and OSAHS with stage 2 hypertension group and the differences were statistically significant ( P<
0. 05). The plasma MMP-9 was positively correlated with AHI and oxygen desaturation index and negatively correlated with LSaO,
(P<C0.05). The plasma MMP-9 was positively correlated with the MMP-9 mRNA expression(P<C0. 05). The MMP-9 mRNA ex-
pression was positively correlated with the NF-kB mRNA expression(P<C0. 05). Conclusion The plasma concentrations of MMP-
9., the MMP-9 and NF-kB mRNA expression of monocytes in OSAHS with hypertension patients was significantly high, which is as-
sociated with disease severity and degree of hypoxia. The MMP-9 might play an important role in the pathogenesis of OSAHS with
hypertension and be regulated by NF-xkB pathway.
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1 #RE5FE

L1 — %Rl I 2014 45 1 H & 6 A AR N R
MENRATZ SRR VI (PSG) B2k, A AEREY
ZEME R EA . OSAHS B2 Wikr S 1] 2002 4F R A2 R 2%
23 WP W95 2 4 ] T 10  BEL 8 7 DR AR IO W 387 45 (IR B R4 A fE 12 3R
FEFE ) e LS B2 W b 2 IR 2005 4F 03T B9« A [ s I I B
TR TG ). AR BE AR A A 25 R R B A O e i R R AT A
20, BFREZE 23 1. OSAHS 41 32 #] . OSAHS & 3 55 1 JE 41 31
i, it 86 Bl B Hh BB 65 B, & 21 B, AR 4 e i R 2
FIXF OSAHS & -5 1 s 20 i#F 47 W40 43 B4, Fov OSAHS & JF
m LR 1 94 9 B, OSAHS & I =il & 2 %4l 9 i, OSAHS
G It EIE 3 9eal 13 6, HEBR AR (D BAg 18 M 50 B (g
FEIE 1A A D IR Y k0 o gz s L XU O L R L o A
PRI B I ) R 1 5 1 B RE B e s (O I 3 AN AP A
B B A 55 (3) 78 M B W 0 2ok 22 e, 5 V] O B 0] SR 35 3] 4
by S5 B 0 000 3ok AR e K A Y AR L T T PO AR
(4) Z2 3 B e o 00 7 9 0, S o5 5 I I I B FR 25 0 3 . A AR
IR B AR B SR LB R LR L T R PSG &5 R L K

H 7 R Y 4 S J i I i,
1.2 ¥
1.2.1 51t 5 &M  HH Premier5. 0 #fF ik it

190, B 5 W & R T ) b B AR K R T B (BLAST) 1
IEG S G R, 51t LAY TR G R FF T, MMP-9
BH FWEBI M R 5'-ACC CTT GTG CTC TTC CCT-3' (18
bp), F#ESI ¥ K :5-GGT TCG CAT GGC CTT CAG-3' (18
bp) ;s NF-«B % A F 751 %) . 5-TCT CGC CTG CCT CCA
CAA G-3'(19 bp) , R8I H:5'-TGT CTC CAC GCC GCT
GTC-3'(18 bp); % GAPDH 3 Fies| 4k :5'-GGT TCG
CAT GGC CTT CAG-3"(18 bp), Tzl ¥ :5-AGG AGT
GGG TGT CGC TGT-3'(18 bp).,

1.2.2 MFEFMADZMMEER FEREBEHE 2 KNk
(EDT AL BB WA Z IR SMH AR A 8 mL, B 4 mL Il & T
B0ALE 3 500 r/min B0 10 min, W B B2 MK T T % EP
B S B —80 CUKF R . 53 B4 mlL &k i 4% BRIk
EEL 230 b 43 8 W (b it 3R A RD 3RAE 25 3R 4 8 s A A L O
A1 mL Trizol 5] (b R % 2w G A —80 CUk4H
AT

1.2.3 RNA#lif#  AR¥E Trizol B RNA £  AY B 4E 2D 58
HEATHRAE AN 20 6Ot BE 11 4 260 F1 280 nm T W)L %
(ODYH H- 347 52 & » 18 ODasy /ODsso » T A5 b A5 119 B AR 5K
TE1.8~2.0, IMTHMEERIHSAEORRE, =AW
PEEH P4l . S RNA M5 F —80 CIkAERFRH .
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1.2.4 Wikt RN 408 Takara 6 % %32 5] £ B0 ) 3 % %
JIVE A Z K T G i P S S 7 VAV R 0 TR ST IEAT
S o 3 SRR 8 4 A - 37 °C 30 min. 85 C 15 s, X
N 5% U ¥ 7 RAE T —20 C

1.2.5 W #OtE & PCR 4% Takara 286 & PCR {7 &
TE 1) S5 B € ' 1 PCR N 1R R o 35 96 340 Ji 700 08 ok J it W
R R ER (NADPHD g 2 56 (R, 4 b5 4 4 2 5k R R
= SPS B0 Qs T =1 { WP ST X B v s v S e 19 T N Lok
St JE e B IR S . A ABI 7300 5 3 PCR 4 34 (LR A
PR, T &M T, B MG .1 95 °C 30 s; PCR
SMAEFS :40 95 °C 55,62 °C 31 s, JT 450 5 B BOIEI0 5 45
J, DL SYBR Green S22 it PCR 3L A, SC3 5 8% L) GAP-
DH H M %, it MMP-9 mRNA } NF-«B mRNA [ 4 % 3
rE.EAX: WA RN REXE =2 220, K
ANACT=[CTLKHHMEF) —CTCELRANS IF) ] —
[CTOW R H R FERD —CTRBRA NS IR ],

1.2.6 RIS 5 W 30 (ELISAD ) 4% B ELISA A
A B SRR SR R 2 T AR 2L BREAT KR | S g R A
£ 450 nm K FME OD ARSI E /9 OD {8, fE AR fE th K 4
A 2 b M i 2L ORI AR A MIMIP-9 i B MR I
1.3 Seit2eib s SR A SPSS19. 0 483t 34 BEAT S it 2% 4
Br R R s 2R, BHE 4L OSAHS 41 . OSAHS 4 3
1o LR 20 % 4% 0 4 I 1) 2 40 (8] 3 o 9 R Y L R B B R
2247 HT M 3K MMP-9 ., 5k J 1 524~ 4% 48 it MMP-9 mRNA 4}
JH Il NF-«B mRA 5 (8 3 — i %8 b 55 48 & 7] A0 ¢ 2 43 7 R A
LR TER G HT . KB K «=0. 05,k P<C0.05 W2 SA %
2 & 7

2.1 SEEPEE G i PCR AN B %206 & & PCR £
MMP-9 mRNA & NF-«B mRNA, 25 5 0L IE 1, 0] W& f# il 28
HRE R Y I BT UL S A R S SR LM .

1 LR KEE PCR N EEENAEH
Hh 2L AN ph 2k

2.2 AL ERE — B TR R B B WU A AR LR B AE 4L L OS-
AHS 41 \OSAHS &9 ® R4 3 2 [0 ik 22 F LG 2
SL(P>>0.05) , 5 BFREALAH L OSAHS 21 & OSAHS 4 3 & 1fiL
FE 4176 BMIL 30 B F o A 25 7 A B 25 38 L (P<C0. 05)
B OSAHS 415 OSAHS A JIf- & Il £ 41 2 1) H 4 22 5% 4t it
2E X (P>0.05), 7E PSG #8577 i, 5 B 4148 b OSAHS
4 K OSAHS 4 3F & I JE 41 £ W8 IE P 4> (ESS) | % 15 3¢
(ODD) &2 /5 I 5848 A1 BE (LSaO,) 2 B A GiiT ¢ B X (P<
0.05), {H OSAHS 415 OSAHS & & il 41 Z [7] 22 5+ B4
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1 FZH—RERF PSG FEIREEE (T+ )
41531 n ER ) BMI(kg/m?) i (em) JEEFE] (cm) ESS oDl L840, (%)
BFREAL 23 45.548.9 24.145.7 36.2243.30  91.48-£7.00 4.70+2. 88 1.7041.17 83.004. 69
OSAHS 41 32 42.4+13.1 28.5+3.3  40.5943.00° 100.42-+9.16*  7.28+3.73*  29.63+22.29*  69.16+12. 66°
OSAHS & - 1ML 21 31 54.6+11.7 27.5£3.7 40.11£3.60°  100.11+13.37*  8.45+4.22*  36.47422.09*  67.39411. 89"
©:P<C0.05, 5 HEA L.
*2 %% MMP-9 NF-«B RiEKFIL B (TLs)
415 n MMP-9 # ¥ (ng/mL) MMP-9 mRNA NF-«kB mRNA
BERE 2H 23 94.53+14. 63 2.42+1.56 2.30+1.71
OSAHS %4 32 122, 49417, 78 4.06+2. 19 3.914+1.76°
OSAHS 4 Ff i i e 41 31 147.92417. 16> 5,924 2. 44% 5.1242. 23
@ P<C0. 05,5 BFE 40 Hh 3% . P<<0. 05,5 OSAHS 41 b % .
*3 OSAHS §HBMEAT AN (zLs)
41 51 n MMP-9 7k 3 (ng/mlL) MMP-9 mRNA NF-xkB mRNA
OSAHS &I E 1 %4l 9 128.6845. 15 4.36+2,23 3.95+1.34
OSAHS &It il E 2 94l 9 136.97+3. 36° 5.8742.12¢ 4.28+1. 86"
OSAHS & Jf ML 3 4l 13 166. 4248, 272 6.43+1. 98 6.12+2. 132

*.P<C0.05,5 OSAHS & If @i E 1 HAHE ;. P<<0.05,5 OSAHS & If @i E 2 R4 HE.

T SL(P>0.05), L3k 1,
2.3 K4 MMP-9 . NF-«B £iAKFHLH  OSAHS 4 1 3%
MMP-9 7K 5 , BAAN 140 i h MMP-9 mRNA \NF-xB mRNA Hf
T RE4L, H OSAHS & 3f i I /£ 41 %8 OSAHS 41 W i »
254 R] L #R 75 B gt 2 B L (P<<0.05) , L3R 2,
2.4 OSAHS i@ ML EA WA AWF7 A4 OSAHS &
It IR 20 v e L s A RO HE AT 4R 43 AT e kR B Bl R OS-
AHS £ & 1 250 1 Tt 3K Hh MMIP-9 7K S, 504 4% 40
il MMP-9 mRNA [#) 535 7K 5} NF-«B mRNA 323k 7K 5 1 i
Z Y AR A S RAA ST L (P<<0.05), L3k 3,
2.5 FHSCHEAMHT M3 MMP-9 (3% 3k 5 0F 0% 8 1215 i K 45
BCAHD £ FAH € (r=0. 439, P<C0. 05), 5 LSa0, & i 455
(r=—0.315,P<C0.05), 5 ODI 2 IF 1 % (r=0. 352, P<<
0.05), 15 BMI, 5[ i [ ESS J& B i AH &1 5 40 JE i 24>
an e MMP-9 [ %355 AHI 2 1F M % (r=0. 239, P<<
0.05), 5 LSa0, 24403 (r=—0. 268, P<C0.05), 5 ODI &
EAHSE (r=0.216,P<0. 05) , ffij 5 BMI, #i Fl . i Bl . ESS JC 1
BARKANE . ShJE I A A% 40 NF-«B (g %35 55 AHIL & 1E A8
X (r=0.369,P<0.05),5 LSa0, B (r=—0.489, P<
0.05),5 ODI £ iF Ml % (r=0. 354, P<<0. 05), i 5 BMI, #i
[l 6 [, ESS JC B i AH 6P . a3 MMP-9 [ 2 35 5 41 & 1
PN AN MMP-9 mRNA [ 335 & IE A% (r=0. 568, P<<
0.05), 4N I 2 A 1 40 i MMP-9 mRNA [ #3155 NF-«B
mRNA [ 35 2 1L (r=0.479,P<C0.05),
3 it it

OSAHS AL i (8 #1447 T, 1 L5 22 Bl 9 25 1)
AH G 4nots L 92 5 A PR 112 D D8R A, B A AT B R & K
O R ZESET . OSAHS £ L & 18 M 5 ) Bl N FR1E
T VO SR R L AR N AE 2 R S 5 0 IR R I &
A R R IR G ST fE B R

MMP-9, W B2 92X 10° IV 24 i J52 il 58 W J6e B B, 8 T

EFE4BEABRER R Z—"", fEHH K MMP-9 %k
S0Pk LR BE K R B E B0 SR R AR T AR B MMP-9
TN g S B e R B Bk 25 AE 9 BE S 09 T 6 4 L 60 BIE il
EIE T R A EEEM R SR 3 kg A AE BT
SR — . MMP-9 By 5 H 2 3k & H 0 40 i b 28 TR
1 W M 5 0 O R 0 1 R 2B 56 R % ). Chuang 4577 il Feng
SUVBRIT Y R B, 8 OSAHS ¥+, 1l 3 MMP-9 1) 3£ kK
B E T4, S AHL A LSaO, B E A%, X5
AW — . A A WF 5k & A OSAHS & 3 & i &
I B P I 3K MIMIP-9 36 3k 5 g, L 25 e I 1) % 91 Ak v
MMP-9 [ iAW & . X KB MMP-9 7T 8 5 OSAHS & 7t
eI 1 K A K RSk R

AR I PR Z AN ML N S 2 5 T 3 koot B R Ak 1Y) & e o
. Minoguchi & W57 & B, 16 . H I OSAHS B & 4
MLEAZ AN TNF-o (19 2835 1 50 B4, H 28 5 ip i L
HEGRYT G K TNF-a J S AN AZ 40 il TNF-a (9 32 3% 7] B
ik, X R OSAHS B A ANE T B 80s . i+ 40 A m
B AZ AN ML P T o 2 T T RIS 2 e R M PR R I, DT
B R 50 R PE R . MMP-9 {3 & % 4 [ F 2 — ., Chuang
0I5 & BUAE OSAHS fi§ 3R MMP-9 K 554 4% 41 il MMP-
9 mRNA (1§ 3% 35K VB B 5 T3k B4l BLwT 248 6 A
WEOE B AR A LR D . WOA T 50 8 0 53 9 Bk iy B4 RF5E 19
AR AR R — B0, R M3 b MMP-9 [ 55 5
e 5 OSAHS 516 R B AN A% 40 B 0% AH OC . (AR T 5%
W& B OSAHS 4 9 8 16 /Y B AP . 41 A i B A~ 4% 4 i
MMP-9 1) 2 3% 7K F- B @ 3 & . & U] OSAHS & i il & &
A8 Bh I o A T 1 0 XU 7T BB R

NF-«B J&—Fp il 5l i 5 2 #3515 31 7 & «B 7355 7
PESE A T )i 8h 2k B 5 ;T e 0 2R 1 L 7E AL AR 9 B8 R L 4% 0 IR
L S A A A 200 i 285 R T 4 A A T T R T
YERTY . Ryan ZE0061 Ny B 40 643 31 25 T 180 5 4 dok 40 S 15 4%
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B A TR 1) G ol SR R B LSRG NF«B S ., A2 A
I R 58 B & B . 6 OSAHS 3% A i 3% K A1 8 It 264~ 42 41 g
H NF-«B (4 225 W] s 5 T X3 JR 41 . JF HL Bl 25 5 5 k™ &, NF-
kB IR T X A S AR I — 8, W, AR BT
B, FE OSAHS & H = i FE 1) 8 35 S8 R 1l NF-«B mRNA %2 5.
g OSAHS ik % 5, JF B0 H 5584 4 s MMP-9 mR-
NA [ B JEATAH S M40 47 & B 5 B St X R A
OSAHS % & MMP-9 [ 235 fE 5 NF-«B #3 , MMP-9 ]
B2 (8 R4 S 7 NF-«B B398 47, N ifi 26 OSAHS £ 35 1
JE 9 5 v R PG HEE A

25 ERFIR, M3 MMP-9 JKE, MMP-9 mRNA K NF-«B
mRNA KK AL OSAHS G I i 1l £ & B U] 84w
I 555 i = R B A 5E . MMP-9 7E OSAHS 4 3 & il &
g bl 25 T B4R T L T E 2 NF-«B il B 19 9895 . OSAHS 4 Jf:
o IR R ACS i 8 B8 T 1) — A EE e I R 36, 76 R Ok
Al A T NF-«B & H MMP-9 93 5 1E 238 OSAHS K&
HOPRIE W) — A TR A
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