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FEE] a4 NARREE ('TH-MRS) XF 2 BERG (T2DM ) AIFEIAEHEAS T (NAFLD ) B0
WU=FE R A T I, RO L= S R S OTIRES . IS A FIER A, e HIA
2017 4F 1 H % 2018 4F 8 A2y 52 1) T2DM B . M BF Mg A 2atsbs, R 'H-MRS ST B A 40
FEINREFNC L =BEH AR &5, SR Dixon B TIE BB #GHR G MITA T IEAR I &2 A 43 6. W] Pearson AH
KA O =BE R & i SO0 IIRE S A S AE YR n S A Gk, 4 % 838 Dixon S RIEM R, &
Jf NAFLD 41 T2DM & PSR & 8 & e TR S IF NAFLD 4183 [ (14.99£521) % vs (3.51£1.75) %],
ERAGIFEX (1=—7.209, P<0.01) . 'H-MRS 7458 B, A7F NAFLD 41 T2DM &3 (1.0 WL =Bt HIlh
AXTErE R (1.8740.55) %, = FARSI NAFLD HEHM (1.19+0.48) %, ZRAGIT¥EX (1=—4.105,
P<<0.01) . T2DM EF NI HHAEXS &= S5 FNERRD S = A 4L . REEFREE (IVS) | 2R I & Ao 02 A
%0 (LVMVR ) B2 EAAE (7=0.582. 0.293. 0318, 0.282, P=0.001. 0.035. 0.021. 0.042) . ## 'H-MRS i
TCRIE RV T2DM A3f NAFLD & O =BEH AR5, FLO L= B AR & B 5 PR I & B i 4 ke
IVS. ZEHE KK LVMVR A 5.
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"H-magnetic resonance spectroscopy quantitatively evaluating myocardial triglyceride content of type 2
diabetes patients with non-alcoholic fatty liver disease

XIE Lin-jun', LI Jun-ru’, XIA Chun-chao®, LI Ying’, YANG Zhi-gang’, LI Zhen-lin’, PENG Wan-lin’, GAO Yue’, LIU Xi’,
HU Bi-yue’

1. Department of Radiology, Key Laboratory of Birth Defects and Related Diseases of Women and Children of Ministry of
Education, West China Second University Hospital, Sichuan University, Chengdu 610041, Sichuan, China

2. Department of Outpatient, West China Hospital, Sichuan University, Chengdu 610041, Sichuan, China

3. Department of Radiology, West China Hospital, Sichuan University, Chengdu 610041, Sichuan, China

[Abstract] Objective To quantitatively assess the myocardial triglyceride (TG) content in type 2 diabetes mellitus (T2DM)
patients with non-alcoholic fatty liver disease (NAFLD) using 'H-magnetic resonance spectroscopy (‘H-MRS), and to explore
the correlation of TG content with cardiac function parameters and serum biochemical indexes. Methods Fifty-two T2DM
patients diagnosed from Jan. 2017 to Aug. 2018 were enrolled. Serum biochemical parameters were measured, and left ventricular
function and myocardial relative TG content were evaluated by 'H-MRS. Dixon technique was used to perform abdominal
magnetic resonance imaging to evaluate the percentage of liver lipid content. Pearson correlation analysis was used to investigate

the correlation between myocardial relative TG content and cardiac function parameters and serum biochemical indicators.
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Results The abdominal Dixon technique showed that the percentage of liver lipid content of the T2DM patients with NAFLD
was higher than that of the patients without NAFLD ([14.99+5.211% vs [3.5111.75]%), and the difference was significant (1=
—7.209, P<<0.01). 'H-MRS showed that the myocardial relative TG content was higher in the T2DM patients with NAFLD than that
in the patients without NAFLD ([1.874:0.55]% vs [1.19£0.48]%), and the difference was significant (= —4.105, P<<0.01). The
myocardial relative TG content of the T2DM patients was significantly positively correlated to the percentage of liver lipid content,
interventricular septal thickness (IVS), fasting blood-glucose and left ventricular mass to end-diastolic volume ratio (LVMVR; r=
0.582, 0.293, 0.318, and 0.282; P=0.001, 0.035, 0.021, and 0.042). Conclusion 'H-MRS is a non-invasive quantitative evaluation
method for the abnormal metabolism of myocardial TG in the T2DM patients with NAFLD. The myocardial relative TG content of

the T2DM patients with NAFLD is related to the percentage of liver lipid content, IVS, fasting blood glucose and LVMVR.

[Key words] type 2 diabetes mellitus; non-alcoholic fatty liver; magnetic resonance spectroscopy; magnetic resonance

imaging; myocardium; triglyceride

W DR Y 08 A B A 1 v L 4 ] ol R EBk
MG, WE 2017 ELEREUEAN DA 4.249 12
R A OB PR 2 H RO AE B 2 1 R
Z—, H 70% [ 2 ARG (type 2 diabetes
mellitus, T2DM ) M IET0 L5 I AIE . HEIR
o A AL AR LA =% H i g S R ARTE IR 1D 41
LU E X B R R R AL R,
SUBAS PP RAE A R 2 — P, AH Eb SRl R AR
L OBERRIE S T NG 5 DO AR R A A S A

RICIHZEALY, BEFERFSE R, T2DM BHE Gk
PR YERE TR (non-alcoholic fatty liver disease,
NAFLD ) Ze3fmC i A S0 KUK, Dixon HAR
FTRATE T1 B84 A B IRl e 41 b Sk g 73 25
G, AT SRR D 5 i EAT P4 . H TG
PRIE1E (magnetic resonance spectroscopy, MRS )
FAR S E— BB X N A2 SR A7 1 40 BT
BITER A i, Wz THE RS, mEN
iR A ('H-magnetic resonance spectroscopy,
'H-MRS ) N0 RE s Fit, 4
WF5E%t T2DM 43 NAFLD B 17 'H-MRS 34
F R Dixon FoARIAR, 73 5E SITFHO L=
RO 2 B A TIN5 & B A o e, JF S50 ZhRE
ME AR AR PRI T A OG0, LAE—20 1 i
T2DM B H OIS NAFLD Z 55

1 #&RIFE

1.1 ARt 49A 2017 4E 1 H % 2018 4E 8 A
VU AE TG B Bt N A3 W RH T2 RS 52 Bl
T2DM B . FragIAR T2DM BF A7 1k
Mzl f RS RinyT, HARS (b 2 AU IR

[Acad J Sec Mil Med Univ, 2019, 40(3): 290-296]

WBTATEREE (2013 4EhR) ) “T2DM 2WidsiE, B
FHAIFERIEER (2R, ZIR. 28 . K&
TR BRI -4 (1) BENLIIGE
il 2 AT R B =111 mmol/L;  (2) 2SI # Ik
MK B EE =7.0 mmol/L; (3 ) #5%HH 7 fof
J& 2 h PRI A AR B =11.0 mmol/L.  JohHIK
JAER B TR H A KA . 7 T2DM & Joh
i O PP RXESE I ARAE R o HEBRFRIE: Ol
B CONUE . JeRM O . e . DU
B, MR IR . OHERESE) | ORI
MHs . PAETERRIDIT . VR . HUIRARSO . H
f RGeS . A RS ( magnetic resonance
imaging, MRI) fi 4% RiEa MRI BB 2% .
4G Dixon H RS HRK T2DM B H53H P
4: G NAFLD 4IFIARAIE NAFLD 4. AWF5E
ARVUIN K ZFAE PG BB A ) B AR L B s/ it (48
HH S No-2016-24) o Frfi 2k & %% MRI
AR . A 2R E S BB T AR A
B Y N o
12 Ao
1.2.1 — A5 wF eyt Emmne W
Jics T2DM BE SR . AR FERaET
AL, THREARBTE RS (body mass index,
BMI) . & (body surface area, BSA) . X
B A MAEASKSIN 03 =16 Hh . AR . v 2 B
FHHAAHEEE (high density lipoprotein-cholesterol,
HDL-C) . B EIEEAHEE (low density
lipoprotein-cholesterol, LDL-C ) Mk ML 41 45
( glycosylated hemoglobin, HbA,, ) 7K,
122 J&# Dixon /77| & X & RHERE]T
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EI7 ZG A BR /A FIAY Skyra 3.0 T 8 S0 3R Al
BRAGHATENGRAE, SR 18 iHiBERI & AR
MRZLPE . SZAR B BUMEMS, SOk, BTy BURISHE
PR TR, EESH: I (field of view,

FOV ) & 380 mm X380 mm, JZ/&HN 5 mm, JZ[i
B4 0 mm, FEME] (repetition time, TR) &
5.5 ms, [EIEASE] (echo time, TE) & 1.24 ms,
JEES RN R, . SOME . AiKIG AR A

123 NEEtiRE )7 A wRLELR
b R 18 SEIERES L AR R . 2 A6
fPEMY, Skoeit, Rl adgik, PraEIR
WTEP UG B ACOIRE TR AR, SRR . IR
B SRR G o FEAE o7 b 3d ik A2 s 2 R T v et
HEODEORIEENL, RGO B WO E
1% FAEZE AR O MG Tl o A2 B 2 4 1
MSEOELDRIEEN S, A RUECER. 17E
g CEg, EETAOERMEE ARG
DGR . AR AL O E A L R O S AR

Ji O PGSt L, ARATHAR o DU o R o R S
G o FEBRE U O VbR o 199 s o MG SR L iz
FESLFRZS H i #Esh (true fast imaging with steady
precession, true-FISP) J¥%1 (TR & 39.34 ms, TE
M 122ms, BFEAMAHR38° , EEHN 8 mm, FOV H
340 mm X 284.58 mm, [ 208 X166, HE03)
JAWIRAE 25 i) AT DN EIR (05
FECEBRLAR ), DA RISER P9 R AR A2 0 3 KA
I AN AN ER=A L

1.2.4 0 flE 'H-MRS 38 SELOAEREIIRAGE T
SIS G VAT O E TH-MRS H#, R SRR I
- HJEME (single voxel spectroscopy-spin echo,
SVS-SE) FAILERE R B “UIRE T E4T I R
%, FESH: TR 4 560 ms, TE 33 ms,
WORRECH 9 W, B, TEbniER A 5
O EGMAR, HERR e TEREDE, AR
INZIR 1.0 emX 2.0 cmX 1.0 cm (& 1) , FEH#HE
D ERAS ¢ U VR BE HEA T3 S %

LN~
A SN~
WO
o O s — c
9 8 7 6 5 4 3 2 1 0

Frequency (X 107°)

1
Fig 1
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Frequency (X 107°)

ZOEDAL 'H-MRS 35 E

"H-MRS of left ventricular myocardium

A, B: 'H-MRS localization in the left ventricular short-axis and 4-chamber heart images (the box represents a voxel); C: 'H-MRS

spectral line map of a T2DM patient; D: The peak of TG is around 1.3X 10 ®after water suppression. 'H-MRS: 'H-magnetic

resonance spectroscopy; T2DM: Type 2 diabetes mellitus; TG: Triglyceride

1.3 BgiHEELE

1.3.1 Dixon FUEHFELIE EMEPEH: 2 (i E
A e PR B R 15 T ek (] S AR o7 JE 5 B I
WEAS S HIWE & AR IFY . vPA . AR AH

TEHF I & 4R X, ( region of interest, ROI) ,
ROI [ FL>1 cm® 38 Glisson R GEHIIKE 45,
£~ ROT JHCE 3 WHCERIME o8, R
BB A FNERE G & 2 E L



3. WY, AF. BEIVIREGEE RPN 2 ROBERON & AR IORT N R O LT Hh

e 203 -

TR B AR D LA JE A AL AR
4 (evi**; Circle Cardiovascular Imaging Inc.,
Calgary, Canada) #FA7.CoIIBEMIE . 5 J )7 51
BRI, DA S 6, Falz) i
L 5 BN B AR A 2 THI T SR A S AR A 9.0 Ah
6 Rt B, FR R A BRSO 22 0 A
KARHIZFN (left ventricular end-diastolic volume,
LVEDV ) | ZE0ZE WA AR A (left ventricular
end-systolic volume, LVESV ) | Z=.0% SR
i (left ventricular stroke volume, LVSV) |
O SHIM4538 (left ventricular ejection fraction,
LVEF) . AO0F.OkitH & (left ventricular cardiac
output, LVCO) . ZOZE DU (left ventricular
mass, LV,..) . Z2DZEEFHKRKIB AL (left
ventricular end-diastolic diameter, LVEDD ) | Z|[f]
FaJEE (interventricular septal thickness, IVS) &
EOEERAOFEREERE (left ventricular end-
diastolic thickness, LVEDTH ) . Z=i0»% S FEEL
(left ventricular mass to end-diastolic volume ratio,
LVMVR) # LV, 5 LVEDV HJLIt{H .
1.3.3 'H-MRS #3E4 RS RN
SR IS ER 21T RAD 8 U545 5 A jMRUI
W% M (jJMRUT version 6.05 MRUI,
Leuven, Belgium ) #ATHIBMEIE . UIRBHAMMEE | i
WP Rs . AOKAEALHET, 155 'H-MRS Ji%Zk,
POl w AR KGR A . ARisid(E . BRignE e, L

1.3.2

BRI IR E /K IR X 100% Fem O UEKEL, Bl
JUL = e YA 5

1.4 “its4m@ W SPSS 24.0 #f (SPSS
Inc., Chicago, IL, USA) #4741~ Mr. Xt
ORI T IE SR I 225 M, SRIEASY
AT RERILL X+ R, PIGLI] AR
SIAEAS ¢ K, THECTORABIEOR B A B R 4l
] LR o #5596 . H Pearson AH G/ MR ZE O
SREH AR S SO RE e bR . AR D
Aot M A YA FR AR A DCPE . R K
(a) 24 0.05,

2 # R

2.1 mAEBREFARTAGE L9 A T2DM
BF 52 ], 4F NAFLD 41 11 #], Hrh5 7
], 4 ), EiEHN (54.64+9.78) % REIE
NAFLD 41 41 fi], Hrr 55 27 . 2 14 ], %
Jg(54.93+9.63) %, & ¥ K, PRI
2R TG AR X (P=1.000) . LM FE
At K, P4 T2DM HBE B4R | JRFE . BMI,

BSA . [filJE. > HbA, . MH[EE , HDL-C,

LDL-C /K V-2 cgeit2rm L (P 3%>0.05) .

4 JF NAFLD 4] T2DM B & 1 =Bt HihAKFm T
K4 NAFLD 4% [ (2.00+1.07) mmol/L
vs (1.31£0.59) mmol/L], ZR AL iH¥EX
(t=—2.850, P=0.006) ., WLF 1.,

&1 T2DM BEERFR
Tab 1 Baseline characteristics of T2DM patients

Characteristic With NAFLD N=11 Without NAFLD N=41 Statistic P value
Age (year), x s 54.64£9.78 54.93£9.63 t=0.089 0.930
Male/female n 7/4 27/14 x> <<0.001 1.000
Duration #/year, xts 6.55+5.48 6.96+6.46 t=0.194 0.847
BSA A/m’, x*s 1.74%£0.12 1.67£0.17 t=—1.320 0.193
BMI (kg » mfz),fis 25.23+2.70 23.69+2.81 t=—1.631 0.109
Systolic pressure p/mmHg, x 125.554+16.65 129.56+17.04 t=0.697 0.489
Diastolic pressure p/mmHg, x +s 80.36+8.70 77.80+8.46 t=—0.886 0.380
Heart rate f/min ', x+s 76.24£10.93 71.65+10.85 t=—1.243 0.220
HbA,, (%), x£s 7.00%x1.14 7.94%2.57 t=1.174 0.246
Triglyceride cy/(mmol « L™ "), X+ 2.00+1.07 1.31£0.59 t=—2.850 0.006
Cholesterol cy/(mmol « L"), X+ 4.30+1.27 4.53+1.18 t=0.570 0.571
HDL-C cy/(mmol « L"), x5 1.30%£0.55 1.324+0.45 t=0.157 0.876
LDL-C cy/(mmol « L"), X+ 2.23+1.05 2.73+£0.84 t=1.637 0.108

T2DM: Type 2 diabetes mellitus; NAFLD: Non-alcoholic fatty liver disease; BSA: Body surface area; BMI: Body mass index; HbA,.:
Glycosylated hemoglobin; HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol. I mmHg=0.133 kPa

22 MmAEBEBOHEELAKGILE 5IF NAFLD
4 T2DM %19 LVMVR & T4 NAFLD 4

B¥ (0.984+0.22 vs 0.76+0.17) , LVSV [k F
AEI NAFLD 4HHE#E [ (60.424+14.38 ) mL vs
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(72.08£15.91) mL], ZR¥YWARIT¥EX (1=
—2.583, 2.201, P=0.013. 0.032) ; HAeLl=E

EESBAENA M E R LG H#E XL (P B>
0.05) . W2,

R2 T2DM BEEOCEDRESH
Tab 2 Left ventricular parameters of T2DM patients

x*Ets
Parameter With NAFLD n=11 Without NAFLD n=41 t value P value
LVEDV V/mL 100.20+19.80 115.98 £24.25 1.983 0.053
LVESV V/mL 39.78%£11.67 43.894+11.17 1.073 0.288
LVSV V/mL 60.42£14.38 72.08 1591 2.201 0.032
LVCO (L * min ) 4.5240.96 5.02%£1.31 1.181 0.243
LVEF (%) 60.23£8.13 62.19£5.11 0.762 0.460
LV s M/g 89.45+18.14 86.63+20.20 —0.420 0.677
LVEDD d/mm 45.72+£4.56 45.08+£4.48 —0.422 0.675
LVEDTH d/mm 7.85+1.18 7.16+1.52 —1.402 0.167
IVS d/mm 8.90+1.81 8.72+1.75 —0.307 0.760
LVMVR 0.9240.22 0.76%0.17 —2.583 0.013

T2DM: Type 2 diabetes mellitus; NAFLD: Non-alcoholic fatty liver disease; LVEDV: Left ventricular end-diastolic volume;
LVESV: Left ventricular end-systolic volume; LVSV: Left ventricular stroke volume; LVCO: Left ventricular cardiac output; LVEF: Left

ventricular ejection fraction; LV, ,: Left ventricular mass; LVEDD: Left ventricular end-diastolic diameter; LVEDTH: Left ventricular

end-diastolic thickness; IVS: Interventricular septal thickness; LVMVR: Left ventricular mass to end-diastolic volume ratio

2.3 MASPEZBH BAAN S ZR R X
Mo AT TH-MRS 45 4 B8 45 kb A5 51 /K 0 A
Fi VA 1) T R 4%, KU T 4.75X107° B3,

JRWEAL T 1.3 10 ° Mt (B 1D) . 5RAIE
NAFLD ZH#fLt, A3 NAFLD 41 T2DM #EEHK
BRUEA 2 | JKIEIR(E 22 R B gt e E L (P=
0.298. 0.928, % 3) . f5Jf NAFLD 41 T2DM f#
FHO M =B H MR (A & T ARG F NAFLD 48 %
(447.274+192.68 vs 283.71+151.14) , Z%AG45
P& X (t=—3.005, P=0.004; % 3) ., &7
NAFLD 4 T2DM & 1) =Wt HmAEx &= (JRK

) B TREIF NAFLD 44 [ (1.87£0.55) %
vs (1.1940.48) %], ZRAZLITFEX (1=
—4.105, P<0.01; % 3) . &JF NAFLD 4
T2DM BEMFNEREN &6 0 e TR
HJF NAFLD 84 [ (14.99£5.21) % vs
(3.51£1.75%) 1, ZRAZItEEX (1=
—17.209, P<<0.01; 3 3) . Pearson M,
T2DM 5 U UL =56 H I AR X 12 55 AR A
wHA . VS, 2SR M & LVMVR Y5 1E
% (r=0.582. 0.293, 0.318, 0.282, P=0.001,
0.035. 0.021. 0.042) .

&3 T2DM BECA=BHHENSERFHEERSE

Tab 3 Relative triglyceride content of myocardial and liver lipid content in T2DM patients

xts

Index With NAFLD n=11 Without NAFLD n=41 t value P value

Lipid peak frequency (X 10~°) 1.26+0.06 1.29£0.08 1.052 0.298

Triglyceride peak amplitude 447.27+192.68 283.71+151.14 —3.005 0.004

Water peak amplitude 25171.824+10 767.20 25529.02+11 878.23 0.090 0.928
Triglyceride/water (%) 1.874+0.55 1.19+0.48 —4.105 <0.01
Liver lipid content (%) 14.99+5.21 3.51+1.75 —7.209 <0.01

T2DM: Type 2 diabetes mellitus; NAFLD: Non-alcoholic fatty liver disease

3 3t 8

O BEZE SR IE W AU D RE T 2R 1Y e
ELCIE A B A R R RE AT R, 5 ZE USRS B Y
RER b o AR ORI B AR5 O LRE R G

AT RN WEBRIRTE S — RS, At
A O R RS, R, RS R
HRBTALC M AR 1 ARAILI P8 S A R R AR 5k
%, HRETEA TR, OIEHAERN e £ %
J&: — IR (adenosine triphosphate, ATP) , H.
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OHEARE R THARIE K FHA SR T, SR R
BF, S A s AR AN, O LK 2
BEAERECRN (B%) FIHAZH, OISR R4 K
S A Ui 1 R O B P AR 24k P B ST K S
T T 105 40 B A A A R, If K v O S R A
oy s I e v Ui R B T R T LA A —
HIM A R R a8 B0, REIFIE . O NE LA
SR e = I 4 B SRR A R T S A AT
SHERAE O ILRY = BE HH il mT LU= A — RS s b
W, RIESE, W FECOILANRE T AL R
F, AAAOIhRESZ Y Wik, OIhRERE AR
REFLCWLAR I BRI & A G . TATHE A IEdE 2%
Bl NAFLD AU AR Sl Ik ok Ak O S 14 e
B, WS OEThRESHEYIMAG, 25 700
AR MTE R R N, 5 s IR A H, BEIR
WA IR A T E IR A AL, JRRL
U I A S A 2 A DR 388 510 AR 9 T A O
NAFLD 4 T2DM 5 AR & 5 E 3 s T
KA NAFLD 4E# (P<0.01) . fEAOET)
fiefebrh, 4JF NAFLD 41 T2DM ¥ LVEF #
KT AR EFF NAFLD 44, HERTGIFE X
(P>0.05) , {Y LVSV F1 LVMVR 7 ¥4 [n] 25 5%
HGi38E L (P $#<0.05) . AlREJ 2t
FHIB BT LVEF wiAb FREEMEE R IR, 220
BRFBUFA KRR

'H-MRS AR H i ——Fp o] oA &4
T3 A 200 L PN T ) T B . BEAE MRS
Z N T RKMG . WUA T E S5 A X R AR
Pk "H-MRS FEH AR _FABSRAETE—E Pk, K
'H-MRS J TR FE 50 . Rial 25275
2 PRI AT TH-MRS 4, XHahEE
BEHEN ORI T E B, SR EREREA
Gt L. A2 R H-MRS WHa SR A 7
O HUIR NG & BT IR, KB UG I & 1 5 4F
W S IEAHSER, B SCHIESE T 'H-MRS PO
e & A ERPED S, BRrnT s O
WP 1t i 4, SEE TH-MRS 7.0 i
M. "H-MRS $34i 17 51 32 ZEALFE 5l [ R 42
Fiz ( stimulated echo acquisition mode, STEAM )
4y #E 3% (point resolved spectroscopy,
PRESS) . STEAM H AR 3 4~ 90° fkol, i#
it 3 ARFERZ SRS, X 3 4907 kil
SRIRINAE 3 AMEELAZ 0 L, 3 A FritHsE

=R ERRES, HAOSE TR A
Ji TE Fras et , Sl e (5 0 e,
PRESS i ARKH 1 4~ 90° fkhAn 2 4~ 180° &
FEBK o, )2 BRSNS STEAM AH
W, HAUSFETEM LRSS, (B TE Hm 4
K™, Horh STEAM & HAiHC A # F Y 'H-MRS 3%
FEHAR . Rial 5T F A R AR BES U T ONE
'H-MRS i A 1. AR0F58 &R SVS-SE
( STEAM ) JFHILE A SR BRI A1 T kAT
i, 2T AR Sk . A Sk
HAE T DAAERFIR 14 2 N T, Ea e
T 5T DA R AR s R A e )

AHIF 5 G A K I IR B 25 IR it X
(P>0.05) , H4JF NAFLD 41 T2DM H#
R (LA = e H AR & i (IRZKEE ) SR G
Jf NAFLD #AH I ZERIGAG L (P <
0.01) , FEH M HEE LVEF ¥4+ 1E 3 (H 7L F
N, 75477 NAFLD 44 T2DM #Ei.0 WUIE I it
FUR P AL B IRERERG . BEFEAF ST 2 IH i e AR AR b
NBER O L= BEH AR S AR T 1%, i
WF5E 45 5 R ARSI NAFLD 40 T2DM A0
ML= H A S S T 1%, 5 Rijzewijk S5
R A RAR L, A 7R T2DM O WL =
B H A S = S IR S E b TVS., &
JE IR &2 LVMVR ¥ IEAC (P 3<<0.05) , 1M
5 RSFRHE . HbA . I8 =Bt Hh K 6
SAHSCH:, s O ML=k I S AR E R PR &
e AR EEMER, SRR R E AL
FHEMIRAER G, BRI EE LB H 0
= 5 FAERE I A B —3, i E =B H A
PR RE S I D L= B & . (EARHF T
T2DM A& D L= BEH AR & &5 LVEF Joi i
AT, HAT B R AR AN AAT B O M A P i
AR R R

Wid 'H-MRS A] PLE &R0 UL =B H AR xS
T, EARHFEAAAE—E R ARFRAEA
/N, HY9AR T2DM B ERIGR R, ARG
TS [ S B B S8 2 O UL =1 AR X 5 1
HOTIREZ IR SRSy A=,
EBERREF S, SE—B O U= B A X
SN [) 7 A M PR R AR A

ARAFFRLERFLW, OHE 'H-MRS /EA—F
At ik, T LLE I T2DM &9 NAFLD
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