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(8 ZE] Br:i2H 3.0 T DIEREILR (cardiac magnetic resonance , CMR ) XF 45 A& P 9 REPE N (idiopathic inflammatory myopa-
thy, IIM) U LEF AEAL DA T S A, 5347 -5 O BEs s b 5 0 JL T i 3 425 11 1 (chitinase-3-like protein 1, YKL-40) 3,
ATHRFE ML YKL-40 76 S B TIM O IS5 S8 3 O AT AL RR B R AN . T3« B A 2018 41 5 H—2022 4F- 8 A AR Bt
PRI 2E S — I s R B a2 B TIM B3 6491, T A (B 349747 3.0T CMR 00 22 117 YKL-40, R Student”’ s ¢ #2498  Mann-
Whitney U655 5 6 50 LHG O IR A 40 -5 T80 WU A9 20 2568 55 22 57 5 2R 1] Spearman AH IG5 A ANt 1105 734 1ML A8 35 178
YKL-40 5 CMR 2500 ) R o 2380 TAERHE (receiver operating characteristic , ROC ) £ PEAL YKL-40 0 1IM 52 2.0
MEAFAEAL I . 865 : 500 MU B E AR L TIM & IO U 05 B 4% [ (53.0+13.0) % v5.(44.6+16.1) % ] | If 7% YKL-40
[73.4(46.9,119.3)ng/mL vs. 48.1(22.5,65.1 ) ng/mL] ¥4 T1{& (native T1)[ (1 263.2£50.3)ms vs.(1 221.8+59.3)ms | K ANJEAMZE
FHH A9 (extracellular volume , ECV) [ (31.7+5.6) % vs.(28.7+3.2) % | W i , ZcUo 25 Ui Hy 4 75 8% (left ventricular stroke volume in-
dex, LVSVD) HEAK[ (42.3+10.2)mL/m’ v5.(49.0+11. 1) mL/m’ | (3 P < 0.05) . IML7& YKL-40 5 ECV (r=0.373,P=0.004) £ 1EAE, £
TCEAE W3 7R 15 YKL-40 5 ECV A7 A7 G . YKL-40>68 ng/mL(AUC=0.71,95%CI:0.58~0.84 ) Fiiill 1IM #2250 LT 44k,
RPN 0.62, P H0.86, 518 - IMLIE YKL-40 T L) S5z e TIM O JILA5 05 R 2 O LT AL R
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Association between novel cardiac injury marker YKL - 40 and myocardial fibrosis of

idiopathic inflammatory myopathy:accessed by 3.0 T cardiac magnetic resonance
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SUN Xijaoxuan®,ZHU Yinsu®, WANG Qiangz,ZHOU Lei”
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Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: The current study aims to quantitatively detect myocardial fibrosis of idiopathic inflammatory myopathy (1IM)
by 3.0 T cardiac magnetic resonance (CMR) , and to analyze the association between myocardial fibrosis of IIM and cardiac injury
marker chitinase-3-like protein 1(YKL-40),to explore the value of serum YKL-40 in reflecting the degree of myocardial fibrosis in IIM
patients with myocardial injury. Methods: A total of 64 IIM patients who visited the First Affiliated Hospital of Nanjing Medical
University between May 2018 and August 2022 were retrospectively included. All patients underwent 3.0T CMR scan and the
expression level of serum YKL-40 was measured. We used Student’ s t test, Mann- Whitney U test or chi square test to compare the
difference of each index between the myocardial injury group and the non-myocardial injury group ; Spearman correlation analysis and
linear regression were used to analyze the association between serum YKL-40 and CMR parameters in IIM patients. Receiver-operating
characteristic (ROC) curve was used to assess the value of YKL -40 in predicting myocardial fibrosis in IIM patients. Results:

Compared with patients without myocardial injury, IIM patients with myocardial injury had higher age[ (53.0 + 13.0) year vs. (44.6 +
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16.1 )year] ,serum YKL-40 expression level [73.4(46.9, ll9.3)ng/mL vs. 48.1(22.5,65.1 )ng/mL] ,native T1[ (1 263.2 + 50.3)ms vs.
(1221.8 + 59.3)ms ] , and extracellular volume (ECV)[ (31.7 + 5.6)% vs.(28.7 + 3.2)% ], but the left ventricular stroke volume index
(LVSVI)was lower[ (42.3 + 10.2)mL/m* v5.(49.0 + 11.1)mL/m* ] (all P < 0.05). Serum YKL-40 was positively correlated with ECV (r=
0.373, P=0.004). Multiple linear regression analysis showed that serum YKI-40 was independently correlated with ECV. YKL-40>
68ng/mL (AUC=0.71, 95% CI 0.58~0.84) predicted myocardial fibrosis in IIM with a sensitivity of 0.62 and specificity of 0.86.

Conclusion : Serum YKL-40 may reflect the degree of myocardial fibrosis in IIM patients with myocardial injury.
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F5 R ME S E PE WA (idiopathic inflammatory my-
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bR, [l i ] LUSEA 7O LA A R AR AR A 45
PEAL O WLEF 4 L 19 48 38 5% 1L (late gadolinium en-
hancement, LGE) ¥4 . #1145 T1 J¥ %)) (native T1) . 4l
AN 22 R A (extracellular volume , ECV) )™, BEAE
WF5ERWT, CMR AT LA AR dher I HF . ri P RIS 75 0
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SERGIN B SRS O LA RO LA 9 1) e £
TOERUZR . HHET, 2 A S0 T80 E S5 IM
SR WU 1 S B I T A= b 75 )

YKL-40 X A% JL T Ji i 3 #4811 1 (chitinase-3-
like protein 1), 5= % F 48 AE 2 & BUFN 4300 , AN W3
1IN N i NN = 101 AN R vied 1
E AT @K TR YKL-40 5 2 i A
O, GufhdE O MR B B e Ve . B
AT LA A Ao IR0 1 4 s 23 7™ A B R 93
J o AT KBNS YKL-40 78 LIM (B4 T 7+
H 55w iEshPEs™ ERE A", YKL-40 7547
TRV bk 7 ZHZGRE LT AEAL R, 31X — i
PR fd YKL-40 1] RERR O LA B8 TR e A M s
Yo SR, HET AN AE MR O ERE RS
BOZ 5 ROV RAE ALV E LT AE AL FE 0 IV
YKL-40 #15¢ . AF5Ei2 H 3.0T CMR X TIM L JJLEF
AL AT BRI, JF 0T S YKL-40 UG FR , AT AR
FHIMTE YKL-40 5.0 WILF 4RI IR R
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1 X&FMFE

1.1 %

[l 854 4347 2018 4F- 5 H—2022 4F- 8 H 7E R 1t [
BER2EEE — B8 B2 a2 Wk TIM ) 64 491 5835 i IR
Tkl AARifE: DIER > 18 % ; QT A B E LT
42017 4FE EULAR/ACR TIIM i2 Wi v s @ T A 1
1 3% CMR A2 ALY 2748 45 2 18] 1 B E] 4 14
Ao HEBRPRUE : & I HA 25 25 20 2% ; @31
PEIp ; BT AL s F A, L8 S riT 2 W i) ke it 1
ORI | G A O 9 TR S JE G 5 (D0 ) 58
Uy s S H MR YL ; @ Z A B . LGE BEHERf ML
TEMEIHELIZWL D AT AL, FERfIZ O 5 32 R
KRN FRfa s o )2 rh R 2 e S E . R
I LGE &5 Bols 23543 R O IR 4 (n=42) FITCO L
P (n=22) . AMFFE 2R mt ERR2E 5 — i E =
B 2R TS 51 2341 (2020-SR-228) , - A2 .
1.2 Fik
1.2.1 i YKL-40 0] %

36 3 T EBC B 92 TR ORI 2 1MLV YKL-40 ¥
(Human YKL-40 ELISA Kit, Abcam 2\ 7], 35 [E ), 52
= I AR LB T T R AR HE A A
74 ol 23.44~1 500.00 pg/mL, 2 ¥ 4 3.9 pg/mL.
e PRI AR S R B0 < 1.79% < 2.4% .

1.2.2 CMR#&%E Z B 547

e 25 & % 1% [H Siemens3.0T MR 141X
(MAGNETOM Skyra, Siemens Healthcare 23 ) , 75 [ )
AT CMRE AL . CMRJTF : DN , el S
KR HESARAS A sy, FESHC T
340~380 mm, S5 47°, i 208 mmx 188 mm , Ji %
962 Hz/Px, TR 3.4 ms,TE 1.4 ms, )2 /5% 8 mm, )2 0]
2 mm, QLGE, R A U VK & (phasesensi-
tive inversion recovery, PSIR) J341], L 0.2 mmol/kg 48]
I FR K2 T AL PR #i e (Gd-DTPA) , 8~15 min J5
KA LGE ER . FESHL: H1EF 340~380 mm, J F%
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Vel sk AR R A5 3.0 TUDEREEESEXT IIM U AT 4L 58 B R 345 75 4 YKL-40 17
KRZWFFE[T]. M R R A A (B 2R B4 M) ,2023,43(8) : 1115-1120, 1127
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1 55°, 4 FF 256 mm x220 mm , 474 781 Hz/Px, TR
2.88 ms, TE 1.24 ms., @TI mapping 4. %ML
2= il el B SO E 51 (modified look-locker in-
version-recovery, MOLLI) , & ik 18 55 %F Fe 9 Ry R A 5
(3)3 75 5%, RIFE 1R B 0N (17 A0 3l F ) H9 4 5¢
B, AT 3 3 B SAFRYCR AR BEIE A8 BRIR
O R B0 AR 3 R IR . X AR 15~20
min JE FEATHEER T1RREE . FES R PLEF 340~
380 mm, S 5% ffi 35°, 4 FF 192 mmx 172 mm, 4 % 1
085 Hz/Px,TR 2.9 ms,TE 1.15 ms,

H CMR P55 2 PR A BRER {4 (CVI42,
Circle Cardiovascular Imaging , Calgary , I K ) , H
1 £ BA 34F0 L8 MR 12 W 28 56 19 B2 U k37 3Pk
JIP A CMR B o & 5K AR AN AR A J Al vl
SEPEME L n) I 20 28 0 N BRI AN BERR E , LAPPAS A2
FIURES L, BHE 22O Z ST 535X (left ventricular
ejection fraction, LVEF) , 2200 & &7 7K AR W 25 FH (left
ventricular end-diastolic volume, LVEDV) Z&.0ZE Wi
AR (eft ventricular end-systolic volume, LVESV) |
22 0 2 O 1 H 1 (left ventricular stroke volume,
LVSV) .0 JIEF8 %X (cardiac index, CI) FIZE L 20 L
Ji B 35 %0 (left ventricular mass index, LVMI) ., & T
2 EO IFE 4 (American Heart Association, AHA )L
JUE 16 715 Bt , AR O UREAA ] 45 T1{E (native T1) JE58
J& 19 T1{E (post T1) LA K2 ECV, Jirilll native T1 J ECV
{5 0L 16 T BEFII R, ECV I RARANT
1.0 Wepost T1 = 1/:0>Hllnative T1

ECV=(1-HCT)x
) 1/1M3tbpost T1 — 1/1fl Hinative T1

1.3 %itFrk

K SPSS26.0 e it oy Hr#cfF o 1 BB
Kbt (x £ ) SRR PY AL ZIM (Pas, Prs) 32
71N, 2H 8] FE R ST AR A ¢ K5 56 51 Mann-Whitney U
R 5 THECTORE LGSR 43 L 2R 4] LR
XK . >R Spearman AH5¢ R 50T & A 1EAH
Kbk SR Z e ERNATE T ADC 2R .
HZ i H TAERFE (receiver operating characteristic,
ROC) fZ PPk YKL-40 T 1IM 8250 LETF 4L Y
Wi, P<0.05ERAG =L,

2 # R

2.1 1M %2 U4 4 55 AR 45 A 1 5 F= ik IR
HEAEPBER

HRAE LGE 45 544 1IM 2835 4 A W 4 < 0 L 495
2 (n=42) MGG (n=22) . FILEH A

SRR ANIm RAFAE WL 1,

WL R FEPE ) P9 RE L0 ML A R FE R PR 2%
WLAR B 16 ) BEPE53 O H B S ECRIE 70 3 B &
eSS st L (P>0.05),

5700 WU A LA B, O ILES 473 4 8 5 A1
native T1 & ECV T 5 [ 43 %) & (53.0+£13.0) % vs.
(44.6+16.1) % . (1 263.2+50.3) ms vs. (1 221.8
59.3) ms } (31.7+5.6)% vs. (28.7+3.2)% , ¥4 P<
0.05 ], Zc U 204l th FE AR B (LVS VD BEAIR (42,3
10.2)mL/m’ vs. (49.0+11.1 )mL/m*,P < 0.05 ], H:A43Y)
BRI S5, WA O NS5 (CD) A2 0 % 5 1 34K
(LVEF) e LA AR AR EC(LVEDVD) (£
U AR I A FRAEE (LVESVI) | 6.0 %8 R i P8 5
(LVMD) 23 T80 2E 2 L (P> 0.05)

ORI YKL-40 7K P-4 JeA5 340 i i 7+
5173.4(46.9,119.3)ng/mL vs. 48.1(22.5,65.1)ng/mlL,
P=0.006, & 1A ], DU I [ B9%5 2% (intersti-
tial lung disease , ILD ) XU LI 5 40 i 28 64 7\ 4H 43
M (n=33, R4 85 CTEUR B ) , 45 51 B &5t
ILD #3# (n=25) 5 L ILD # % (n=8) IfiL 7 YKL-40
SIS 75 X [72.4(46.0, 119.0) ng/mL vs. 65.3
(13.5,157.3 )ng/mL,P > 0.05,[& 1B ],
22 iEYKL-405 SRk dp A £ A

76 1M 3 | i34 YKL-40 5.0 Ik i 4H 4R ECV
(r=0.373, P=0.004) 2 1EAHC , 5 native T1(r=0.153,
P=0.238) LA KME(E 2) . Z ook mIH s,
TEPEE AR (ILD J5 , L7 YKL-401/55 ECV Jfi 57
HX(FER2),
2.3 s YKL-40 2 FRM S WULT L4069 ) A AR &40

E—2E 0B T YKL-40 T 1M 8 20 JILET 4k
LM . YKL-40 ) ROC Bl £k T 1 AL 0 0.71
(95% C1:0.58~0.84) . TEH{E " 68 ng/mL K, AH )
) AR R S 4351 R 0.62 F110.86 (813 .

3 % i

AT FE 25 S R A O LTS TIM RS AR
ML YKL-40 \native T1 & ECV #1755 T I L0473
Ho M YKL-40 5 ECV R IEAC, EIH 4 T 4RI |
ILD J5 , IfiL % YKL-40 /55 ECV 37 AH5¢ . YKL-40>
68 ng/ml F 1IM £8 0 LEF 2L .

CMR A L 7 22 B0 U 09 Jay kb 1k R R 18
O o BT LGE AR T2 32 5% il 1) 1E 10 L
FUR PO WL 3 X 38 22 0] ) e 4, & TevE R I R
B4R 1E . ECV H native T1,T1 mapping I
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Table1 Comparison of clinical characteristics between myocardial injury group and non- injury group in IIM patients

UNEE 7R S DA (n=42) T H2H (n=22) P{H
(P % £5) 53.0 + 13.0 44.6 + 16.1 0.028
L[ n(%) ] 33(78.6) 15(68.2) 0.362
SERELH ,M(Pas,Pss) ] 4.5(2.0,7.0) 4.0(3.0,7.5) 0.540
BMI(kg/m*,X + 5) 227 +3.2 22.8+2.8 0.935
e (mmHg % + 5) 121.3 +18.7 1263+ 11.2 0.227
#7KE (mmHg, % + 5) 75.9 +13.7 773 +11.1 0.714
IR ISR RSN

BEIRIE [ (%) ] 3(7.1) 1(4.5) 1.000
L [ ( %) ] 10(23.8) 4(18.2) 0.842
R InAE (%) ] 5(11.9) 7(31.8) 0.109
MDAAT[ 53, M (P25, Pss) | 8(5,15) 8(7,13) 0.696
BIFILD (%) ] 25(75.8) 14(73.7) 1.000
Ol Yinkiy
ESR [mm/h,M(Pss,Ps)] 26.0(13.0,44.5) 25.5(15.8,36.3) 0.882
CRP[mg/L,M(Pss,Pss)] 4.6(2.8,9.1) 3.1(2.5,7.2) 0.369
NLR [M(Pss,Pss) ] 4.3(3.2,8.6) 49(3.3,8.1) 0.832
¢Tnl[n(%)] 10(24.4) 19(76.0) 0.497
¢TnTng/L,M(Pss,Pss)] 28.7(16.3,193.9) 25.2(19.5,151.8) 0.697
CKMB/CK[ % ,M(Pss,Py) ] 6.6(3.2,9.8) 5.1(2.0,10.4) 0.594
NT-proBNP[ pg/mL, M(Pss, Pys) | 136.9(62.7,505.4) 74.5(39.3,260.3) 0.404
sST2[ng/mL, M(Ps,Pss) ] 61.2(29.6,84.3) 58.4(22.3,93.3) 0.965
NN E
PRI (ms,x = 5) 149.4 +21.1 147.9 +19.1 0.783
QRS 13 [ ms , M(Pas, Ps5) | 93.0(88.0,100.0) 92.5(86.0,96.0) 0.223
QTe A ms, M(Pas, Pys) | 434.0(426.0,460.0) 427.0(417.8,452.0) 0.160
ST-TE R [n(%) ] 11(28.2) 6(27.3) 0.938
B LB E
LAD[mm,M(Pss,Pss) ] 34.0(30.0,37.0) 35.0(31.0,35.5) 0.821
LVDd[ mm,M(Pss, Pss) ] 46.0(44.0,49.0) 46.0(43.0,47.0) 0.538
LVDs[ mm,M(Pss, Py) ] 30.0(29.0,31.0) 30.0(27.5,30.0) 0.353
Ele’ [M(Pss,P:s) ] 8.0(6.9,9.8) 7.8(6.7,9.4) 0.194
EF[%,M(Psys,Ps) ] 64.4(62.1,66.3) 64.4(63.8,66.3) 0.344
DR RS
Native T1(ms,x ) 1263.2+50.3 1221.8+59.3 0.006
ECV(%,% +5) 31.7+5.6 28.7 3.2 0.015
LVEF[%,M(Pys,Ps) ] 58.1(51.1,64.1) 62.3(58.1,66.3) 0.098
LVEDVI[ mL/m*, M(Pas, Pss) ] 73.4(61.3,86.4) 80.9(70.2,83.6) 0.322
LVESVI[mL/m*, M(Pss,Pys) ] 30.5(24.6,35.8) 31.5(24.4,34.6) 0.989
LVSVI[mL/m*,X * s 423 £10.2 49.0+11.1 0.018
CI(mL/m*,X % 5) 34+08 3.6+0.8 0.310
LVMI[ g/m®, M(Pss, Pss) ] 51.5(44.2,58.2) 52.6(46.0,56.1) 0.810

BMI: AR TEHE 50 ; MDAAT : JULA % ShPEREAN T L5 ILD - i 6] B 7% ; ESR « LT ; CRP: C SO 85 s NLR « AP 200 /7R [ 40 M0 LU AR 5 ¢ Tnl - 0>
WUNASEE A 15 ¢ ToT O IUVESEE A T CKMB/CK « JULFR 4 IR] 1156 MB/JULRR 0 s NT-proBNP « N 3 i BT 5 sST2 o ] kA K il ik 21K 2
1 LAD : 225 N2 LVDd : G 5K I 42 38 N4 s LV Ds « R W 258 IN A% BF - SHIALZM 4 Native T1: 9033 T1E ECV : ARMANEFL L) LVEF : 250
FEHFM A4 LVEDVL: A2 O S BF R A A BUHE S LVESVL: 28 O S IR AR WA BUREIG LVSVI: A2 O 3O L H 48 55 CL O IEHE 45 LVMIL: A2
DR FURAEE TR R B R CT B JCIL A T ) 2 AL TAl



A3BHE W ML WE R, R ML AR 3.0 TOMEREERS TIM O JILEF 2 Ak 58 R O E B 5 h7 59 YKL-40 1)
20234F8 J KAL) ] st ERR = (A AR ,2023,43(8) : 1115-1120, 1127 -1119-
A P=0.006 R2 ZLLMEEESHME YKL-40 5ECV X &
Table 2 Multivariate linear regression analysis of the
— 300 A
3 relationship between serum YKL-40 and ECV
E AE b sh b’ L1l Pl
= 200 A N
i W 27.608  2.760 — 10.002  0.000
= . N AFA 0.028 0054 0076 0512 0611
£1997 . i ILD 0327 1853 -0.025 -0.176 0.86
% e YKL-40 0026 0010 0395 2735  0.009
0 *r =t
TN DR
(n=22) (n=42) 1.0
B P=0.556
0.8
—~ 300 A
'
E s 067
3{_ 200 A ﬁ
2 -1 N 0.4
=
# 100 A I
) [ S
0 —— -~ d
UYL+ ILD 4L 0 U 52 +1LD 41 00 T
(n=8) (n=25) 00 02 04 06 08 10
1455

AL LR 2 ML YKL-40 7KSFHTEH M5 B 27155 B0 L
PO I ILD 5 50 ILD (5 ML YKL-40 K122 S o4t it
1 IMEZEME YKL-40 iR E
Figure 1 Serum YKL-40 concentration of IIM patients
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Figure 2 Correlation between serum YKL-40 and cardiac

magnetic resonance parameters

I A0 L AT AS Y, FEAGI TR T8 P LET AL 5

B3  iE YKL-40 Tl O BLEF4E 4L B9 ROC Hi £
Figure 3 ROC curve of serum YKL-40 in predicting myo-

cardial fibrosis

I Lt LGE B RUER B HR A T — A 200 g )
AT R 1O WL BT 4R AR BE . Na-
tive T1 0 BEE 1 PEAG TIM & R 12 MO WLEF 4L
BERERIN S LGE Joik s ) R Lo N, A
WF5E K B, A I 50 LR A% TIM 8 2 native T1 ECV %5
To O WU 2 FE i, TIML G 90 LA 43 8 D9 2 ek
AR O UL 4E4L , native T1 ECV 2R 5 2 #HAT , 2
W T O U BB D WL AR AR
ARG I IR, TIM G I 0 LA 17 16 3 13
YKL-40 7KV 3 T . BRI R U145 JF ILD 1Y
1IM 5 I3 YKL-40 Tt 7 R AR IF 58 X000 BL
PGB F AT AL AT, 255 BoR A 9T ILD A
5ICILD B H MM YKL-40 2 R I 413 X,
XS BRI 45 A — B, X P2 ST RR SR T
ABEFE ) BB NBR D . WF5R 45 Rk R ECV 5
I3 YKL-40 52 F ARG, B AE IR T4FR% (ILD ),
I35 YKL-40 413 5 ECV S sr AHOG . HHET, YKL-40 11
AEYETIRe M AR S A I . (R &I YKL-40
JE 25 45 2 AN 2T 2 A0 M | A0 A0 A
Y (AR R B A A0 A R 1 Y Syn-1
A TL-13Ro2 AHEAE FHT 0 PI3K/AKT 38 B, 338
20 L 168 GE B, 7 2 ST S AL 0 B A b A HE AR
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FH™Y FEPGIR Gy BB 3 AT 9% P & B YKL-40 7K
5 i e AR B A B0 i 2 AR 0GR A0 O i AR A Y
M7 TR T, H S 2F 4 RR T AR O B
B2 A1, YKL-40 78 20 B /MR o o0 A3 S b
PR T EEAREIE N . VEFPLEIE YKL-40 98055 i
I8 PR AL R -~ o (tumor necrosis factor-a, TNF-a0) B¢ [
A2 -1 (interleukin-1, TL-1) 38 40 e 5 S 29
p38 FIE I A 2 1 8 - Jun N -3 S B X s B AL
ik 4 8 B A A L 1L-8 15 S A 40 B I T
AU, T B A 4 A A0 3 T R A s B T A
YKL-40 /- U A i F 175 S 4 4L ¥ S
ZIE A T, YKL-40 1] E S 5 1IM A&
H WA YAt B8, 9 e B O LA e b AR
R, #E—2 2347 T YKL-40 % TIM 5350 LEF 44k
AR AN E . T ROC #h 2k & B YKL-40 Tl 1IM
R DL 4R N 68 ng/mL, HLA B 1Y 7 4
J&(0.62) FFE £ (0.86)

18R B S AR B 5T R ULER 3 LT YKL-40 5
native T1 Z [B] A1, . native T1 FIECV 22 [8] 7] fE
FEAE—SEHLHI 22 57 . B 58, native T1 2332 B RSk 5
W2 B[R] 22 520, T LA HEE FH T2 W Sk L
R, HIK  native T1 B9 AT AR PR3, 52 1% 52 57 77
S SR AR T 10 2 ) A s AR S s o
HREZM . SR, ECV & — A BB, i native T1 .
T1 mapping FI LA M L 2511545 H . L, ECV 7E
AN TR St AR R R RN SR S B R 22 ) 1 A M
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