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# E.BH KT EFLRERLACD B H hFamiA£-6(0L-6) B IRT A F-o TNF-o) L K45 F G #H-9
(MMP-9) & # 4 C )x/\""wh\a(hv(I\I’)H‘foaﬂiﬂt%ﬁfbﬂ]ﬁa‘ﬁ%f{ﬂﬁﬁﬂvﬂ SRR KA, Ak BREZTEHE P OCERIK
B EFE ACI B % 1626 M RARFLE A ABERM(n=31D) BT HPIHE(n=5 3)&7\%@@5&%?&(71—76)“ i
AICARFR R B 5 A PN (n=52) , PAZILL (n=60) Fo KA LA (n="50), %l & 28 8 F f & 1L-6, TNF-o. MMP-9

hs-CRP K, 53t /7 b4, A ROC W & 9 #7 fo ik IL-6, TNF-a, MMP-9 & hs-CRP #ial % 4 ACI & % /s R & 84

LR A P AL A K AR L2 i 11-6(26. 92+4. 15,52, 73+7. 58 #= 75. 30£13. 74ng/L) . TNF-a(12. 50+
2.14 #= 18. 27 + 2. 38, 30. 26 4= 4. 68ng/L) , MMP-9 (125. 60 4= 41. 74, 160. 28 = 50. 37 #= 202. 54 + 60. 93pg/L) & hs-CRP
(3.2540.53,6.74=+1.56 #= 10. 18 £3. 15mg/L) K F 4R R ¥ &, & 4119 tté@;fz—rriﬁﬁﬁfrf?%:xw—m 182.12. 308,
5.974.6.283.3 P<<0.05), ﬁ}xiikéﬂ\%%&mikéﬂﬁUT\ 4 % BEHe 20 7E 11-6(28. 26 - 4. 25.49. 30+ 7. 16 F= 68. 42+
11.58ng/L) . TNF-a(14. 36 +2. 15,20. 48+£2. 73 #= 28. 24 +4. 12ng/1L.) . MMP-9(130. 42+43. 26,158. 4051. 25 #= 197. 63

+61. 45pg/1.) & hs-CRP(3. 40£0. 56,6. 81+1. 60 #= 9. 3442, 72mg/L) K TR RIE &, S M L& £ F 3 A %t F & L
(F=7.248,8.605,5.209,5 1)(.&43 P<<0.05), [ 2én, ]l BenAell B 40 fn ik 11-6(30. 14+4. 38,53. 2747. 62 A= 74. 25+
14. 20ng/L) . TNF-a(15. 27+2. 26,21. 43+2. 60 #= 30. 13+4. 75ng/L) , MMP-9(127. 42+40. 63,165. 70£52. 32 #= 210

26,
459. 13pg/L) & hs-CRP(3.5140. 62,6. 90 1. 65 = 9. 86 3. 07mg/L) K -FA4R K 38 3, & 2018 b4k £ rriﬁf%fr 5 & L
(F=9.603,10.214,7. 206,5. 816,3 P<0.05), )& R R4 fiF 11-6, TNF-a, MMP-9 & hs-CRP K -F 8 B & T )5 B 4F
20 (P<<0.05), wWaRBEAFAM ACI B FFRS R B4 AUCO0. 894,95% CI: 0. 832~0. 955) 39 A B & T L3R, H 4% F A= 4F
FE A 91.6% A 81.7% . i 1L-6.TNF-a, MMP-9 & hs-CRP K-F 5 %45 ACl & F M ey ik AL TR E RS
AR RS A Y TR EZEF ACI BEFERE,
K HEIF A 2 VEREESE 5 1 40 LA TR -6 5 IR SR AE A o KRBT 42 B AR 1 -9 s MR C S0 2R s B3 kR
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Abstract: Objective To investigate the relationship between the levels of serum interleukin-6 (IL.-6) , tumor necrosis factor-
alpha (TNF-a) , matrix metalloproteinase-9 (MMP-9) and hypersensitive C-reactive protein (hs-CRP) and carotid athero-
sclerosis and poor prognosis in elderly patients with acute cerebral infarction (ACD. Methods 162 elderly patients with ACI
admitted to the Second Central Hospital of Baoding were divided into non-plaque group (n=31),stable plaque group (n=
55) and unstable plaque group (n=76). They were divided into small infarction group (n=52) ,middle infarction group (n=
60) and large infarction group (n=50) according to the volume of infarction. The levels of serum IL.-6 , TNF-a, MMP-9 and
hs-CRP were detected and compared. ROC curve was used to analyze the value of serum IL-6 , TNF-a, MMP-9 and hs-CRP in
predicting the poor prognosis of elderly ACI patients. Results Serum levels of 1L-6 (26.92+4.15,52. 73+7. 58 and 75. 30
+13.74 ng/L) , TNF-a (12.50%2. 14,18. 27£2. 38 and 30. 26 4. 68 ng/L) , MMP-9 (125. 60%41. 74,160. 284+50. 37 and
202.54460. 93 pg/L) and hs-CRP (3. 25+0. 53,6. 74+ 1. 56 and 10. 18 =3. 15 mg/L) in small infarction group, middle in-
farction group and large infarction group increased in turn,and there were significant differences among groups ( F=10. 182,
12. 308.5. 974.6. 283 .all P<C0.05). The serum levels of I1L.-6 (28. 2644. 25,49. 3047. 16 and 68. 42+11. 58 ng/L) . TNF-
a (14.36+2.15,20. 48+2. 73 and 28. 24+ 4. 12 ng/L) , MMP-9 (130. 424 43. 26,158.40+51. 25 and 197. 63+ 61. 458/
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L) and hs-CRP (3. 40=+0.56,6. 81+ 1.60 and 9. 34 £2. 72 mg/L.) in non-plaque group, stable plaque group and unstable
plaque group increased in turn,and there was significant difference among the groups ( F=7. 248,8. 605,5. 209,5. 426,all P
<C0. 05). Serum levels of 11.-6 (30. 14=44.38,53.27+7.62 and 74. 25+ 14. 20 ng/L) , TNF-a (15. 274 2. 26,21. 43+ 2. 60
and 30. 13+4. 75 ng/L) ,MMP-9 (127.42+40. 63,165. 70+52. 32 and 210. 16 =59. 13 pg/L) and hs-CRP (3.5140. 62,
6.90=41. 65 and 9. 8643. 07 mg/L.) in grade I,grade II and grade III groups increased in turn,and there were significant
differences among groups ( F=09.603.10.214,7.206,5. 816, all P<{0.05). The serum IL.-6, TNF-a, MMP-9 and hs-CRP
levels in the poor prognosis group were significantly higher than those in the good prognosis group ( P<C0.05). The four
combined prediction of AUC (0. 894,95 % CI.0. 832~0. 955) of ACI patients with poor prognosis was significantly higher
than that of the single item,and its sensitivity and specificity were 91. 6% and 81. 7% , respectively. Conclusion The levels
of IL-6, TNF-a, MMP-9 and hs-CRP are associated with the severity and prognosis of carotid atherosclerosis in elderly pa-
tients with ACI. Four combined tests can help to predict poor prognosis in elderly ACI patients.

Keywords: elderly patients with acute cerebral infarction;interleukin -6 ; tumor necrosis factor-alpha; matrix metalloprotein-

ase-9; high sensitivity C reactive protein;carotid atherosclerosis

% 4F 2P ik 48 3E Cacute cerebral infarction,
ACD & —F ™ 5 5 35 2 48 NHE A0 1 I 4 2 9% - 25
Fho Mg gy ok T U B SR 30k koo A A
A2 | M A B 1) o i R 2 — T LA P B 4
DIRe S8 AR0E -5 3 30 ik ok A 6 1k A7 %% U)K
. MR WEIE R B, H 40 A -6 (interleukin-
6,1L-6) . " Ji 3R 5E Kl F-a (tumornecrosisfactors-a,
TNF-o) F 4 )& & H B$-9 (matrix metalloprotei-
nase-9, MMP-9) F #8 8 C-Jx i & M (high sensitiv-
ity C reactive protein, hs-CRP) 7E 3y ik 7 &£ i 1k 11
KRR EERBEENERSY . ik, A5
i 3 4G I It 3 11-6, TNF-as MMP-9 & hs-CRP 7
A ACT W KE AR A 43 B 5 350 8 ik s A A
fEBEH AT A R B R, BE RN ZF ACI 112
I7 4 AR AR
1 MRl5FZ*E
.1 ®Fs % HEHL 2016 4F 1 H ~2018 4F 12
H TS O BE BRI 2 4E ACT B 162
o, Jerp Bk 110 1, 2ok 52 . 4F i 60 ~ 84
(68.7246.900 % . W ADRHE: OFF & T [ 2 0 Jm
4 ] i I 2 R 23 DU S B2 Wb e O 28 3k 3
THEHLIETZ B (CT) A (3O 8% 1 IR iR (MRD
FAHIES; Q4R =60 & AEREWFE<3 K&,
A EBEH T AR H 47 5080 ko8 75 K A, I 5 AR
HJa BE N B )2 JE B (intima-media thickness,
IMT) . I Wi b v . IMT<<1. 1 mm N IE#.1. 1~
1.2 mm NIE,>1. 3 mm R EEHIE G 4R 45 B B
TSR R BN E B . I e = A
THREY ™ EARE : | SO0 M BE S <<2. 1 mm; [ 2
FHMBERR =2, 1 mm s AU A BEHe, HOH &
D BE B <2, 1 mm; [ %0 BUM BE B3 > 2. 1
mm, HAMRYE AR 3~7 K3k i CT 115 4 58 1k
N AE AR (<5 em®)  FRAFEAE (5~15 em®) . K
FEFLAE (C>15 em?)

1.2 ik

L2.1 KIdE4s: i A B T ABEIR H 3 =R
AR 23 1w KL, SR FH e IBG fe 58 I B 2 A I 116,
TNF-a S MMP-9, 35 & W H 15 R84 9 4
AR R A A A3 B A, Fa 5 Lk
HIE hs-CRP, 050 &0 [ 78 E R A .

1.2.2  WUEIFAL % ACT B3 #:471897 90 Kn
H&, % H ikt B Rankin # # (modified rankin
scale, mRS) T ACl BEFiIfF:.0~2 i hFiF R
W.3~5 i AR, HtHE AR B 70
1, WG B4 B 92 i,

1.3 Zuits o4 R SPSS19. 0 4t i 24 4k 44 it
TR 2 22 00, AL P9 M 7 EL 3 R SNK-q K
56 s I A L3R A « A 5. 22 TAE
$FAE (receiver operating characteristic, ROC) fij £k
A3 BT IS 1L-6, TNF-a. MMP-9 & hs-CRP il %
A ACL B WA A R A, #h 26 i 2 Carea
under cure, AUO LR H Z K 8., P<<0.05 A
ERAEGIFEX,
2 HR

2.1 EERRA B AR 162 il Z4AE ACI B
H R EL B 52 B ONEESEAD) , A AR kL R E
60 7] (A BB A1) , KAE FE AL 8 35 50 ] (K 4 FE
). K Sl Bkoks RERE (L BE B 131 ], Hodr 76 4]
BELRIAAANRERI RN .55 filfa
Ta B (Fa EREHL ) 531 ) L BEH (BB 4
Kb T g 11 g A I 2 B8 B 43 510 4 35 . 50 i)
46 il . A ARSI AR AE — R LR 2 R
Gt L (P>0.05), LA A bk,

2.2 AREAARA AL E H oiF 1L-6, TNF-a.
MMP-9 Z hs CRP /& -F b4 W 1, KFEA
IM3% 1L-6, TNF-o, MMP-9 &% hs-CRP 7Kk *F- W i 5
FHASELH FNEIEH , 22 T H G il 2FE L (P<
0.05), HPFFEIL MK 1L-6, TNF-a, MMP-9 K&
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hs-CRP /KWL i T/MESE A 22 a9 A Geit e X (P<C0.05),

x1 AR RAEIE B E Mm% 1.6, TNF-o, MMP-9 B hs-CRP K ELL B (n=162, 2% s)
| IMEFEAL (n=52) HREBEAL (n=60) KAFFEL (n=50) F P
11-6(ng/L) 26.92+4,15 52.73+7.58 75.30+13. 74 10. 182 <0.001
TNF-a(ng/L) 12,5042 14 18.27+2.38 30. 2624, 68 12. 308 <0.001
MMP-9(pug/L) 125. 60441, 74 160. 28450. 37 202. 54460. 93 5. 974 <0.001
hs-CRP(mg/L) 3.2540.53 6. 7441.56 10.18+3.15 6. 283 <0.001

2.3 AREMAFIRBAAEMILEE B F hF IL-6, FRE L (P<C0. 05) , H A2 BEH 40 13 11-6, TNF-

TNF-o.MMP-9 Z hs CRP & -F i WE2, &  o.MMP-9 & hsCRP K-8 & & T RS2, 2%
ﬂzﬁfﬁ%éﬁﬂﬂ‘(ﬁ IL-6, TNF-a, MMP-9 K hs-CRP  S¥H S E X (P<<0.05),

7J<M?Eﬂ W TRUE PR MR L 2 %4 41T

*x2 AEF BB B REE NS 1L-6, TNF-o, MMP-9 B hs-CRP 7K FELb & (n=162, 7= 5)
| THEHA (n=31) T B AL (n=55) AREBESA (n=T6) Fff Pl
11-6(ng/L) 28, 2644, 25 49.30%7. 16 68. 42411, 58 7.248 <0. 001
TNF-a(ng/L) 14,3642, 15 20.4842.73 28.24%4.12 8. 605 <0.001
MMP-9(ug/L) 130. 424-43. 26 158. 40451 25 197. 63461. 45 5. 209 0. 008
hs-CRP(mg/L) 3.4040. 56 6.8141. 60 9.3442.72 5. 426 0. 005

2.4 FREBBEER LB H hoiF [L-6, TNF-a. MMP AT HH, Z2REFHITFE X (P<0.05), HI
9 % hs-CRP K -Frbi  DLFE 3, ]]lﬁzﬁmuﬁ IL- I 1L-6, TNF-as MMP-9 & hs-CRP 7K B
6, TNF-a, MMP-9 } hs-CRP KW E&EHF I % E&5TI1IR4H.Z5HAS%¥E X (P<0.05),

x3 AEBREREEME L6, TNF-o, MMP-9 & hs CRP 7K FE L (n=131, 7+ 5)
5 H [ % (n=35) Il % (n=50) %% (n=46) F{H PfE
11-6(ng/L) 30. 144, 38 53.27+7.62 74.25+14. 20 9. 603 <0. 001
TNF-a(ng/L) 15.2742. 26 21. 434260 30.13+4.75 10. 214 <0. 001
MMP-9(ug/L) 127. 42+40. 63 165. 7052, 32 210.16+59. 13 7. 206 <0. 001
hs-CRP(mg/L) 3.5140. 62 6.90+1. 65 9.86+3. 07 5. 816 <0. 001

2.5 TS RPBEMATA)E BAF s 16, TNFo. BFFEREFH, ZRWEAEEITT 2B XL (P<
MMP-9 Z hs-CRP K-F s WLER 4, BIFEAR  0.05),
ZH 1% 1L-6 . TNF-o, MMP-9 2 hs-CRP 7K F B i

F 4 FEAREMFIERGFHAME 1.6, TNF-o, MMP-9 & hs-CRP K FELL B[ n=162, (it s)]
i H G R IFH (n=92) HifE A RH(n=70) (a8 P
IL-6(ng/L) 40. 2645, 82 108. 37425, 60 14. 835 <0.001
TNF-a(ng/L) 19, 3842.57 41.6046. 28 12.914 <0.001
MMP-9(pug/1) 151. 36444, 60 349, 26475. 93 10. 852 <0.001
hs-CRP(mg/L) 4,160, 52 16. 2446. 50 15. 218 <0. 001

2.6 ik 1L-6. TNF-a. MMP-9 Z hs-CRP @ 0.727~0. 855) & hs-CRP(0. 836,95 %CI.0. 776~
ZF ACLEH s R o WLER S5, WWIEE  0.894) , Z R WA S ¥E X (Z=6.116,7.512,
AW ZAE ACT B E G A R A AUC0.894,  7.163,5. 208, P<C0.05) , H: sk B 4 S5 ohy
95% CI: 0. 832 ~ 0.955) ¥ W] | & T B T IL-6  91. 6% 1 81. 7% ; Ifi 30 Wil ACI B3 WG A R
(0. 814,95% CI: 0. 756 ~ 0. 875) , TNF-a (0. 775, g B A S R Y A 9

95%CI:0. 716 ~0. 837) , MMP-9 (0. 793, 95 % CI.;
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x5 & 1L-6, TNF-a, MMP-9 % hs-CRP Hlill £ £ ACl 2EFE AR HRME

moA P AUC(95%CD R () FRE()  FMEBIEC)  BEBmEC) P{H

1L-6 0. 046 0. 814(0. 756~0. 875) 76.0 80. 4 77.5 81.3 <0. 001
TNF-« 0. 054 0. 775(0. 716~0. 837) 77.2 71.3 4.5 74.8 0. 008
MMP-9 0. 050 0. 793(0. 727~0. 855) 79.5 73.0 76. 4 76.2 0. 003

hs-CRP 0. 038 0. 836(0. 776~0. 894) 81.4 78.5 83.2 79.0 <0. 001

JU G 0. 026 0. 894(0. 832~0. 955) 91. 6 81.7 846 88.5 <0. 001

30 T ACT R ZAE AHER UL 00 1 i 45 5, R
i R F A 5 B9 4 8 5 1k R 0L RT 9 3l 30 Ik o6 i Ak
BE B AR (4 1F J RN BE B 2 0 i ks 16 R —
Tl EL A 9 i 1847 R G0 2 181 1 0 22 T A 40 i PR
5, AT LA S 40 7= A S0 0E A0 R 2 5 80 ks
FERE AL 19 & BT TNF-o J& 5142 4 5 489 )W
ZEA IR R 32 R RE A IO L 7E G A BT ) &S DA KO
P AR P 0t 22 Bl og 42 K 45 B AR S, hs
CRP & —Fl JIF JE 7= A 0 2otk 0 s b & 1 4% 5
55 ) ks B RE AL IE B, AT LA & I A5 PN JE A B
Homt 24 5 80 ACT 9 & =M, MARTINIC-POP-
OVIC %NIBF5E &% B, TNF-a K 1L-6 7] il 3% CRP
B 7= A A O R T 1R I R A 4 S 3K
LA P B2 A B S Ak 8 17 51 S Bl bk o A i b B
POE . MMP-9 J& —Fift [ fifk 240 Jf 41 & 5 0 256 ot 46
JE&E AR, AT R [k R 2 5 0 A BE K
ﬁ[lﬂo

AR FE 25 R R L A AR AR BURE K, 1T 16,
TNF-a, MMP-9 K hs-CRP 7K F# & , #7116,
TNF-a, MMP-9 & hs-CRP 7k 3 & i 5 # 46 {& 1
FUIME . BEAERFIE £ B, TNF-o A1 1L-6 7] {2 #F
CRP #9724 . 1] TNF-o X A 1L-6 7= 4 2 4
FH S SO BE X 30 A B KR B 483 405 B4 i =T
A BTN R, MMP-9 7K S 5 20k g 26 w4 742
PRBEURE G L HAKOF- 8 8, o7 728 3 BB Y L AR BIF 5
ORFaEBE S 4H 1 % 1L-6, TNF-a, MMP-9 & hs-
CRP /KB 8 55 F o0 B B g i JC BE B 4 . H B
% 20 5 Jok o A T T B e S5 2 86 1fi 3 11-6 , TNE-
as MMP-9 } hs-CRP 7K ¥ 75 % ¥ 7+ 1 . 5 i 2% 42
ZL5] f BF 5% 45 3 4 ., KABLAK-ZIEMBICKA
HL 5% A K. 1L-6 » TNF-o & hs-CRP [ %3k I
RO B0 ik IMT 34 JE | BE S I B Fl B e il 224 2
HIEHERIVER . JRA W5 & B, MMP-9 5 Jii £ 4t
BEEE L RAE BB R TS ACT B & 1%
4B I, T R AE A o W 2 A SN Ak,
ARG S AN R4 1L-6, TNF-a MMP-9 J
hs-CRP 7K V- & & F Hil s R 454, $2 7 13 R AE
7K AR b 5 A4 ACT B 350 1 ik JR )2 1S A
RAHSE, ROC it k40 b7 7% o DU 300 5B 45 1910 & 4%
ACI B E B A K AY 28 F 1 A8 0. 894 (95%

CI:0. 832~0. 955) , HAHURC R FIRR S B2 44 v T B 100
FEAR . KPR L A AE P 16 A R DU A Bl T 90
A ACT B BUR A RAYHERTE .,

2k L RT IR, ZAE ACT & 33l Ik o A a4k 5

1L-6, TNF-a, MMP-9 J hs-CRP 7KF- T 4 56, 1]

TE— 2 TR b S e 591 50y Jok ok A Al A iy ™ o B, G

AR 1L-6 . TNF-as MMP-9 & hs-CRP 7KF-25 fk

XA ACT JR 2 B NR 1% 1 W7 e 335 PP AS B A B 2
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