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M iF CD147 X} S zh Bk BEL A H I /Y
B

B EE EF MERA AR

(RE] B8 FMEERALL(PH) RSB OHFFHEERAZ -, FMREEER
BRRME CD147 KF-33 FHshk IPH 2 Wit E, 3K IPH MMEEREY . FFiE AAB 2014 F4
9 AR BXRFHRBELER DESMIIE 3L 68 Bz IKIE Lk E B &M MmEFE, {#H3.0T
MRI 2 & 8 i@ E Mk ik R BRI, B B RASHITERG AL, €€ BBk
PIEIAE R IPH SSALRL 5 LA R AT HEVE R SE R4, 458 1L CD147 MRS R HITH AR ER S
o &R IMiE CDI47 FEFFETLE IPH 4H (5 510.1 ng/L) % AFE7E IPH 41 (4 648.0 ng/L) EF (P =
0.04), M CD147 S53MHPKPERANAEME IPH BILMEB S B R A RER NI TR EHEHE, #
FMITR YR E AR, M1& CD147 B1K(4 914.0 55 926.7,P <0.01) , [l S0 E 8 51K% &
FEEH S5 M CD147 2IEMX, EBERERMITELGYTRT , MF CD147 X3 3hk IPH f 84T
B2 Er M {E(AUC =0.81,P=0.04,95% CI0.62 ~0.99), #it L1 CD147 FTHER K IPH fY i i
EVREY, ST AR IPH FE 2K E.
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[ Abstract] Objective Intraplaque hemorrhage (IPH) is one of the most imporiant causes of
ischemic stroke. The purpose of this study was to explore the association between carotid IPH and CD147,
which may be the serum marker related to IPH. Methods Serum samples were collected from 68 patients
with carotid artery stenosis from April to September 2004. 3. 0T MRI with the 8 channel surface coil was
used to scan carotid artery. Images was processed by MRI-PlaqueView. The integrity of lipid, IPH, calcified
components and fibrous cap in the plaque was analysed qualitatively and quantitatively. The correlation and
difference analysis among serum CD147 and plaque components were carried out. Results Serum CD147
level in IPH positive was higher than that in IPH negative, 5 510. 1 vs 4 648.0 (P =0.04). There was no
significant correlation among serum CDI147 and the quantitative parameters of lipid, IPH and calcification in
carotid plaque and fibrous cap rupture. Serum CD147 in patients using statins was lower than that in patients
not using statins, 4 914.0 vs 5 926.7 (P<0.01). Serum total cholesterol and LDL were positively
correlated with serum CD147. In patients without statin, serum CD147 had a better diagnostic value for
carotid IPH (AUC=0.81, P=0.04, 95% CI0.62 -0.99). Conclusion Serum CDI147 would probably
be one biomarker of IPH and shows good diagnostic value of carotid IPH in the specific population.
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sk, 0 IPH 2 Wi 00 T I8 5 i 4 i
FREKE R F B, B BT IPH M XK
MEFEAREY R IRE, B R mE e R IPH &
AL, HIFE SN, CDI47 5 1 & 5 4 H YA
% @ F CDI47 XFRAAMMINE T &R E LA
#SHEF (EMMPRIN) , B % /& £ /& & [ 8 (MMP)
FEWESEF, RRELSEMEARET R AL
LA (5 J] D B9 B4 4 40 B 3% 35 &% 25 MMIP 94
A, 3ip b CD147 o] LA E 855@ L i MMP 4
B, G A I ) PR R PR R, 5 BB B P 5 A I
B34, MMP 75 1] 5[5 R CD147 §94 M. MiZEA
SER SR R, 5T E AR H S E A (oxLDL) &
3B id MMP S 538 i 25 - 38 WLAR B ( VSMC) 7= 4 3
BM AT A CD147, T Al HE K CD147 X8 %K
VSMC 7R B MMP, bR BE B p 35 35 1 B 43 B o
B, AR SERRTERN S5 TR MM
B RO A BB CD147 , 1 il 15 7k X4 3
Zhik IPH 288

XREFE

1. ABESHERRPRUE: ASEARHE: B 2014 £ 4 &
9 A& B RZEME L ER B SMEHOE M AEES
SBKREAL A B HEBRARME: (1) & 3FME; (2)
B BSREEERR; ) ERERERTMITR
B4R (4) Fshhk MR REE ; (5) K
ZEEAERERE.

2. EEAE AN 2 ThRE R L AR AR T Y
Synergy H1 Hybrid Reader ( Biotek, 3& [E ) , Human
EMMPRIN Quantikine ELISA #& ¥ i %] & ( R&D
Systems, 3£ [E ) , MRI MAGNETO Verio 3.0 (7 {7]
FEE) ,8 @B AT bk ik R LB CG-
CTC18-H300-AS( /&3¢, E8) .

3. MEHEAMKE: FSFRTFHET, B XS
A ¥ B rh BUER B i 27 ml B A 1 7 B+, 60
min HEAS.OCHLA, ¥i&,3 000 /min, . 10
min, B M1 75 B A - 80 CIKFRE .

4. [l ¥ CD147 KFHkil: B F -80 THy
Mmi& & A 7K K. %P EMKHE Human
EMMPRIN Quantikine ELISA #& il i, 7] & 1% 8 33 it
To MMALILRE  BEFEHERH, 30 min
P 2D RE S FLA R I AP A I , 43 515 FH 450
540 570 nm JEiER . f#H 450 nm JE K 125,450
nm J& 3 540 nm P EE, LL & 450 nm B 570 nm

BREH, 2 M LB, 18] R, R
R B8R | WbRE KA TTIRERE

5. GREIEAEE: BiERE, CRIFTIER
TR 8 RS IR MR R 0 Sk
JE shBk#% (PAD) IR A s (2 B R IT R ;
LR i iER LM EH (% ) =B H i (mmol/L) |
& A8 & B ( mmol/L) % {i % B B & B¥ ( mmol/L)
K,

6. MRI & R 4. i /| MRI MAGNETO Verio
3.0 EC& 8 i B AR R B 3h Bk S S ik R & B CG-
CTC18-H300-AS X$ #zh k#1713 E . BFEML, 3k
DLEAT S, K s kAR L B 2 S Eam s 5
BTHMEI, e TS FEE RWEK. PO
SEM T RREKE AP (FAFFHKT ) .
B TE N, 2D-TOF FH| 2, L B nHish
Bk B 5y XERAL. SR JE LA ZE M 3 3h Bk 53 X4k S b
L, ABTEERE =R T2 KGR0 L DRIEHR
WEBE, 517 3D-TOF 34, A EB N 32 B, BE
1 mm, Ll 3D-TOF E{G#ATHELL, LUK M F5h
B4y XAk AL, AREERE R TR REL
LD ELTRAZEMIER B, FAARER
WhH 4R BREEREREEREE, ZE2
mm, 1T i TIWI. T2WIL.PDWI, Fr g 5138k

gpMEIFES ., AASEHRL(EL),

7. MRI B S AL 35 55 i 2 B R 5L 4 il ik
PRG3R 30 Bk B 46 BE B 53 7 R 58 ( MRI-PlaqueView
20) R TWE, T REM RS ENGES, B
BIKZE 400% T , 53 5 2 i 35 3 Bk BE S 4 B9 B8 TR
RSy JJPH K540, Rlat HIMT4F B R B, Bk
ARG S RIBIER 2 PH#HTHE, 2 B
FRAMBHEBCEME, BHILREG T RSN SR
B EFE R TR AME (mm®) |, JE RS AR
(mm®)  FE R ARG ER(% ) ;1PH B4 E R
KAE(mm®) ,IPH B3 AFR (mm’ ) , IPH B S
BER(%) ;TR ERRE KM (mm?) B0 S
FF(mm®) SRS EREEER(%) .

8. it b {FAMN SPSS 20.0 fi A
(SPSS Inc, Chicago, IL, USA), 4+ K & B i i3
Pearson x* # 1T S04 ; E 44 £ {8 A Mann-
Whitney U K% 5% one-way ANOVA #iTZ R4
Mo TSR AHRMES P A Spearman 48 %1%
SRR ES T, BREKE o« H0.05,
P<0.05 6, IAHHXEREFERITEER. I
ARIERE /NG 2 i,
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*1 FHHM MRIFERFIRHEXSH

& 2D-TOF 3D-TOF T1-FS-AX T2-FS-AX PD-FS-AX
EEATE) (ms) 19 20 1 060 2 300 2 400
[E] 87 8 18] ( ms ) 3.81 3.27 26 76 16
EFFE Bl (mm) 200 x 200 200 x 150 150 x 150 150 x 150 150 x 150
5ERE 256 x 192 384 x 288 256 x 256 256 x 256 384 x 384
BERS (mm) 1.0 x0.8 x4.0 0.7 x0.5x1.0 0.6x0.6x2.0 0.6%0.6x2.0 0.4%0.4x2.0
BE(mm) 4.0 1.0 2.0 2.0 2.0
MERE 1 1 2 5 2
BsA() 90 25 180 120 120
et E) (min) 2:30 2:59 2:41 3.36 4:19

P . FS; fat saturation, JEf5IM$ ; AX ; axial , {2

R2 RRABEBAERRFIITESRA

®4 AARBIBFTZIIK MRT BEHRAFAE (n =68)

F3 e IPH 51k 4
TOF K/% 1%/ %% & %
TIWI K/ % B% 1& %
T2WI /% =] & %
PDWI %R % & %

g B

FRRRAAT B 2014 F£4 9 AFEAL
SHERRIRER I AL 68 fil, HAWEELTSE
BRICEZRAHHE, ADRPIBHESERIFERLE
3, XRIEYFBIAK MRI FRESRIFAEIS B, ¥ WK 4,

£33 ABRBIKESEL(68 Hi)

EAWEMR n/% LA (% )
HH(B) 59 86.8
FEB(H) 66.12(43 ~84)
I % 56 82.4
WRA 26 38.2
il d 35 51.5
AR 11 16.2
PAD 19 27.9
HAMBITAY 45 66.2
mFEELaTEA% 6.20(4.90 ~11.60)
15 =86 H 7 ( mmol/L) 1.36(0.40 ~6.49)
1 ¥ 5 AB ) &% mmol/L) 3.76(2.12 ~7.04)
3 RS 1 (mmol/L) 2.09(0.93 ~5.08)
M CD147 (ng/L) 5256.52(2 863.95 ~ 12 083.62)

iE :PAD SR ShAK S %

L. BRAKSME CD147 X R @il Xt
B R I FE R W PR €08 L PAD IR M SR R
Rod, o H#T T ESHME CD147 KF (P>
0.05), ZERERKITEEL; MM F CD147 KF£
ERAMITZ59) (4 914. 0 ng/L) 5 RIMBITHRZ
#1(5 926. Tng/L) LB (P <0.01) , ERA BERIT

BEHRAHE n/i
HERBER[HI(%) ] 15(22.1)
IPH[ (% ) ] 48(70.6)
PSRN B (%) ] 53(77.9)
g B 4 T R B K {8 ( mm?) 22.34(3.32~71.48)
B B AR (mm? ) 187.58(7.31 ~410.04)
ERA SRR EAR(%) 12.30(0.80 ~37.50)
IPH 84 BB B K {8 ( mm?) 9.27(0 ~47.92)
IPH 4B (mm®) 63.12(0 ~629.41)
IPH S5 R G HR(% ) 3.90(0 ~32.10)
540 B4 B AR B (mm?) 3.69(0~17.71)
FEALRAHER (mm®) 28.76(0 ~385.26)
HEUBAEREEE(%) 1.76(0 ~20.90)

& IPH . S Bk BE s A o i

2B GBS ER M EECm LT E A | E =8
Hih 5 Mi% CD147 K43 BIBEAT MW (P>
0.05) , R EGH¥E X ; MiLE CD147 K455
S5imiESRAAER(r=0.28,P=0.02) L K& il &% %
ERRER(r=0.25,P=0.04) FZ7EIEM XM, =
FMERMITRAYFEAS, WS R R M
CDI47 K F 4 FNEMmME S HERE(r=0.31,P=
0.01) URINBREENIEE(r=0.33,P<0.01)
FAEEMXYE, BRI,

2. FBHPKBEIRIFE 5 M CD147 X R . HE
S HrHE CD147 K SHERB N HRARSHE
EETHE (P>0.05), ERERITHE Mk
AT R ILBEHR AR 5 (g B JIPH L 454k) B R AR K
R EREE RS 5 CD147 KEH T
Kk, RAXSITERMITERAYEERRRUL
SW 5 MIE CD147 /K AR TTAE XM,

3. FRERSHIMK IPH WX ER: ¥ BBE
AEBEWHREFTPK IPH W EAERE Tk, 46:2
(P<0.0) ZREHITHE X, #:33EmER.
PR .0 JPAD RS H R E R U RER M
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B LA E i E =B H w4 A 5 Fsh bk IPH
FNEREMT, ZRY XK T EXEX(BHP>
0.05),

4. Fshhk IPH S5HbiTRABMXER x° I
EHRKAFTE IPH 5 RMITRGY , R R /RFEMER
(P =0.24), i#tt—%4rH7 48 Kz Bk IPH, {F
TR BRARFEAMITREY VM E CD147 K
SEEAE(5 098. 8 ng/L 5 6 195.6 ng/L) (P =0.02)
EREGIT¥E N, TTE20 F5 IPH &, # AT
RGPS5 AMITRG YA INTE CD147 KFE
RELG 2T L (4 544.5 ng/L 5 4 958.6 ng/L)
(P=0.31),

5. FishBk IPH 51 & CD147 R FR: 7%
IPH 7% CD147 /K& F X IPH 4 ( F EARFF,
i F§ Mann-Whitney Bk M%) ,5 510.1 5 4 648.0
(P=0.04)  HERABEGIT#E X, HBMITEAEY
HOMEE F AT T 480 4, L3 CD147 /K 3 75 3 3h Bk
IPH B8 K IPH 475 5 098. 8 ng/L 5 4 544.5
ng/LBEREGHITHEL(P=0.15), #—%4%5
WBHRBI(n=59), BEPFEETNBK IPH 81
Fzhpk IPH #4910 7& CD147 & ,5 550.0 5 4 623.0,
BEREGEIT¥EX(P=0.06), @it ROC #£k
S8, FEFTA AEABE(n =68) 1, (il 7E CD147 Xt
Bk IPH AR 2E R —E MR, AUC =0. 66
(P=0.04,95% CI 0.53 ~ 0.79), cutoff {& 3
5872 18 ZERMHRAMITRAMM B (n=23) 1,
Mm% CD147 X+ #F Bk IPH & 4 BAT MY 12 W HEH
#,AUC =0.81 (P =0.04,95% CI 0.62 ~0.99),
cutoff B9 5 134. 05,

15 B -

CD147 Sr AP K2, e MM AR b 3Rk iy g B AY
CD147, iR ¥ F & A K A B] E BY CD147,, W] 3
#) CD147 —#P5- R FHMAE B, LA BT 353 i B
RS, —3 4 IR T AN AE AR CD147 IR %
A RFFT P BT F B9 CD147 7 & 7T LUK I fr A
"R CD147,

BT AT & CD147 b A] eh 54K B % 40 i
VSMC 35 I A4 P 35 40 L b Fz i . 3 4 ™
R BOS R NTEE B B R R BBk R
LTI 5 N 3 O3 - ©E o) AR 3: W B
#HRIER CD147 B EFH. B F 4052 HEBRBA
WRAEME L 8 & RBERR I RR B4 IE
BHEENRE ., AHRPRANEGHEROBE

% 16.20% , &3 PAD 27. 9% , Wi #MNE Sh Bk HERE(L
BERIPH REAXEERTERD KR T
BRUS B S s Bk g TPH % A i, BE Sk Py B i A
CD147 7] LA FTAE i B R B N BE S B A ML,
WMERESSIREGMEKFHNER, RKHRE
B, A 1 51 J8 & Bk i 5 B CD147 K ¥, ££ i 3h Bk
MRI & THR/RHFE IPH 5L IPH &, FERE
AR, Bk, B m g eyl B8 CD147, 7]
LA T f AR RS CD147 BY7E 40 R N 0 FEK T, K
i Sk 35 3h Bk B L Ath BB BESR TPH 9 % A 42 it ) by
HiE .

AWFE KB, AR5 R Bk il 75 5 CD147 K
T E5RBHNKBFEIRNE R ER I B EHXME,
127 B RIAS I A1 JR 7% Bk il 7E e CD147 K AT BE T
R R R LR ERE,

AR A, M TT 225 Y 00 B X Ak
CD147 FHEE W, EMhITRAMREFRE N B
HEE A TR R, 3 O RE BT LR S R, 1
F P BRI BR AR 1R, AE R AL N R
G AL LS T PU RO N: R 7341 0 o N 7 )
WMEES BB A 7T 2K 25 T 0 B R A
N-WE ALk Ar CD147 MRk (W FThEe; 3 A
BS CDI4T NEEEBEAE BB I KK
AR, ATTHME MMP (305, @3 s Lk
R B, i i % 3 Bk oS 1o B8 AL B S A Y IR B T HE 4R
fbIT VS , 4t 7T 38 i M %) CYPA (CD147 #)ECiK)
CD147 FEFBIKBER B FIATIES TREHHR ,
A RARITR 258 it £ KR YW N CD147 i
Riko

AP M E CD147 5 ffn i &5 8 & B2 i 7 K
FEMREAMMEX, DEPFREMRLLET oxLDL
FIBA VSMC, i /MR M T 3458 CD147 Hy Rk B &
U TN K R BT 5T R B, K v A
A 2 BRI H R CD147 3510, RBEA
kB SR IR IE T IR B 772 78 LA B V8 5 VL) % 5 99 5
il

AXAARRBRB P, Xl CDI4T =
5 872.2 ng/LEt R A Fsh bk IPH R Gt B Rt
EENMERMITRAYHBEARS, HMmE
CD147 =5 134.0 ng/L B &A= zh bk IPH /9 R Stk
ERRHER. ZEAHREARE/D, B R
TR T BB ZWER, KT — L
KRR, LB IRE IS4 RO .

AXGET BEIX FB Bk IPH & R 8UR K



PAEE SR 2018 4E 11 H 13 A 98 #5542 ] Natl Med J China, November 13,2018,Vol. 98, No. 42

- 3441 -

I S SN BK  43 B MRI, 52 WL T /M A ZE A 33
bk IPH 51 3% CD147 7K AR 5 P By 48 b v ¢
o, BARBHRZEARITEERNER, HS
JE##RKI CD147 /K24 IPH BT 4L T — 387
BT o

25 FRFR , APPSR R ML CD147 /KA Hish

Bk TPH B3 b, AT 259 %0 if v
CD147 /K FPFEAE T, fEB YR M TR YR
ki, g CD147 Xt 3i ) bk IPH £ 28 15
F . EiIxHi g CD147 KSER M, X3 IPH #9 & 4 |
RRRZ TR A, FEY KRR, SRS
HITH—HHEREIUE

(1]

{2}

[4]

[s)

[6]

(7]

(8]

2 £ X W

Tsai CF, Thomas B, Sudlow CL. Epidemiology of stroke and its
subtypes in Chinese vs white populations: a systematic review[ ]].
Neurology, 2013, 81 (3 ). 264-272. DOI. 10. 1212/WNL.
0h013e31829bfde3.

Lee §, Kil J, Kim DW. Usefulness of plaque magnetic resonance
imaging in identifying High-Risk carotid plaques irrespective of the
degree of stenosis[ J]. J Cerebrovasc Endovasc Neurosurg,2017,
19(4):291-300. DOI; 10.7461/jcen.2017.19.4.291.

Cui Y, Qiao H, Ma L ,et al. Association of age and size of
carotid artery intraplaque hemorrhage and minor fibrous cap
disruption: A high resolution magnetic resonance imaging study
[J]. J Atheroscler Thromb,2018 (in publish). DOI; 10. 5551/
jat. 43679,

Chen Y, Zhang H, Gou X, et al. Upregulation of HAb18G/
CD147 in activated human umbilical vein endothelial cells
enhances the angiogenesis[ J]. Cancer Lett, 2009,278 (1) :113-
121. DOI: 10. 1016/]. canlet. 2009.01. 004.

Voigt H, Vetter-Kauczok CS, Schrama D, et al. CD147 impacts
angiogenesis and metastasis formation[ J]. Cancer Invest,2009,27
(3):329-333. DOI: 10. 1080/07357900802392675.

Haug C, Lenz C, Diaz F, et al. Oxidized low-density lipoproteins
stimulate  extracellular matrix  metalloproteinase  Inducer
(EMMPRIN ) release by coronary smooth muscle cells [ J].
Arterioscler Thromb Vasc Biol, 2004,24(10) :1823-1829. DOI.
10.1161/01. ATV. 0000142806. 59283.11.

Fossum S, Mallett S, Barclay AN. The MRC 0X-47 antigen is a
member of the immunoglobulin superfamily with an unusual
transmembrane sequence [ J]. Eur J Immunol, 1991,21(3) .
671-971. DOI: 10. 1002/¢€ji. 1830210320.

Sluijter JP, Pulskens WP, Schoneveld AH, et al. Matrix
stable and matrix

metalloproteinase 2 is associated with

metalloproteinases 8 and 9 with vulnerable carotid atherosclerotic

(9]

(10]

(]

[12]

[13]

[14]

{15]

[16]

[17]

(18]

[19]

lesions: a study in human endarterectomy specimen pointing to a
role for different extracellular matrix metalloproteinase inducer
glycosylation forms[ J]. Stroke, 2006,37(1) :235-239. DOI; 10.

1161/01. STR. 0000196986. 50059. €0.

Sun S, Zhao A, Li R, et al. CD147 renal expression as a
biomarker for progressive IgAN[J]. J Nephrol, 2015,28 (3) .
307-314. DOI10. 1007/540620-0140161-1.

PRICTH , BRIA, BRBR, % LS T CDI4T ME R 5%
AR BR R E A O RS 0 KUK B RIS A [ T]. AR AL
Bt & ,2014,14 (18). DOI; 10. 13241/j. cnki. pmb. 2014.

18.025.

FEAL R, BN, BB, . CDI147 Fi MMP2 72 KB H R
foFek B # K ARAL E X [T]. R R 5K, 2008,35
(18). DOI.10.3969/j. issn. 1000-8179. 2008. 18. 014.

Romao M, Weel IC, Lifshitz SJ, et al. Elevated hyaluronan and
extracellular matrix metalloproteinase inducer levels in women with
preeclampsia[ J]. Arch Gynecol Obstet,2014,289(3) ;575-579.

DOI: 10.1007/500404-013-3021-7.

Helck A, Bianda N, Canton G, et al, Intra-individual comparison
of carotid and femoral atherosclerotic plaque features with in vivo
MR plaque imaging[ J]. Int J Cardiovasc Imaging,2015,31(8):
1611-8. DOI: 10. 1007/510554-015-07374.

Herisson F, Heymann MF, Chétiveaux M, et al. Carotid and
femoral atherosclerotic plaques show different morphology [ J].

Atherosclerosis, 2011, 216 (2 ) ; 348-354. DOI. 10. 1016/j.

atherosclerosis. 2011. 02. 004.

Sasidhar MV, Chevooru SK, Eickelberg, et al. Downregulation of
monocytic differentiation via modulation of CD147 by3-hydroxy-3-
methylglutaryl coenzyme A reductase inhibitors[ J]. PLoS One,
2017, 12 (12 ): €0189701. DOI; 10. 1371/journal. pone.

0189701.

HRE, RN, R AN, & FE OB ARERP R TR
A/CDIAT A RFAMIT THMEm[1]. $i %% R
(EZAR) ,2016, (5):482488. DOI. 10. 11817/j. issn. 1672-
7347.2016. 05. 006.

Haug C, Lenz C, Diaz F, et al. Oxidized low-density lipoproteins
stimulate  extracellular matrix  metalloproteinase  Inducer
(EMMPRIN ) release by coronary smooth muscle cells [ J].

Anrenoscler Thromb Vasc Biol, 2004 ,24(10) :1823-1829. DOI.
10.1161/01. ATV. 0000142806. 59283. 11.

Yang SH, Li YT, Du DY. Oxidized low-density lipoprotein-
induced CD147 expression and its inhibition by high-density
lipoprotein on platelets in vitro[ J]. Thromb Res,2013,132(6)
702-711. DOI; 10.1016/j. thromres. 2013. 10. 003.

Kanyenda LJ, Verdile G, Martins R, et al. Is cholesterol and
amyloid-B stress induced CD147 expression a protective response?
Evidence that extracellular cyclophilin a mediated neuroprotection
is reliant on CD147 [ J]. J Alzheimers Dis, 2014 ,39 (3) . 545-
556. DOI. 10.3233/]JAD-131442.

(Y H5 B #7:2018-05-18)
(BRE:HEA)



