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[(FZE] B - BTSN EAE 53 1 B8 Th R BR - HE UL AR Wi 4128 (intramuscular adipose tissue, IMAT) it S5
MRS 773k - PEI 2019 4F 12 1 —20204F 12 ] F° 1 523 2 e 2 e B i 5 B2 e P9 /I8 BHIE IR i 119212 14 80 f51
AL NE EE BB, MRS TR A B 358 (oral glucose tolerance test, OGTT) £% JLks Hoay AHifH i IE % (normal
glucose tolerance, NGT) 45K 3ZH1 (impaired glucose regulation, IGR) #H. WA I Ho# 2 4 & 10— s k) R S
FERAEFR o R mDixon-Quant A I 1 2 47 (8 (19 K BRA-H 8 ILIMAT & i, IF B LS % BE G D5 43 %8 (proton
density fat fraction, PDFF) i#Ff7TH4%, it 2 K& Logistic AR 07 IGR LA ST sg i N 2K . 4558 - 5 NGTUIA L,
IGRABEMIERE R (P=0.017), BNELANM . FELAM . v-5 205 (y-glutamyl transferase, GGT) ., [t
(triacylglycerol, TAG). I &M ESNENER (nonestesterified fatty acid, NEFA) 7K°F- DL &% 4% % )Ll PDFF $%5+ () P<0.05) .
ZNHAEW . AT, GGT. TAG. NEFA ZHIRZ: N H TR IR, z%iLogisﬁc W1 53 A7 445 28 s SEES ML PDEF
L PDFF 54817 /L PDFF J& IGR &R GERR N E (3 P<0.05), 53¢ - PAAiVEAT I 53 M B v K S MIULIMAT | 2
ELIMAT | SEI% JJUIMAT )3 i T R 5 IGR A 42 A KUK
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Effect of intramuscular adipose tissue in the skeletal muscle of thigh on glucose
metabolism in male patients with obesity
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[Abstract] Objective*To investigate the correlation between intramuscular adipose tissue (IMAT) content and glucose metabolism
in male patients with obesity. Methods-Eighty male patients with obesity were recruited from the Endocrinology Department of
Renji Hospital, Shanghai Jiao Tong University School of Medicine from December 2019 to December 2020. According to the results
of oral glucose tolerance test (OGTT), they were divided into normal glucose tolerance (NGT) group and impaired glucose
regulation (IGR) group. General data and laboratory test indicators of the two groups were collected and compared. mDixon-Quant
technique was used to measure the IMAT content in each skeletal muscle of the thigh in the two groups, and the proton density fat
fractions (PDFF) of skeletal muscle in the two groups were compared. The multivariate Logistic regression model was used to
analyze the independent influencing factors of IGR occurrence. Results*Compared with the NGT group, patients in the IGR group
had a larger waist circumference (P=0.017), higher glutamic-pyruvic transaminase level, glutamic-oxaloacetic transaminase level,
v-glutamyl transferase (GGT) level, triacylglycerol (TAG) level, nonestesterified fatty acid (NEFA) level and sartorius PDFF (all P<
0.05). After adjusting for confounding factors such as age, body mass index, GGT, TAG and NEFA, the results of multivariate
Logistic regression analysis showed that PDFF of vastus lateralis, semitendinosus and sartorius were the risk factors for IGR (all P<
0.05). Conclusion-Higher levels of IMAT content in vastus lateralis, semitendinosus and sartorius will increase the risk of IGR in
male patients with obesity.
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MET, BEELTT. AEWACERRTE, IEREE R &
RS TR 20204F (R BB IR 508 MR
Bt ) Wor, hEERBREACHEECES0%, H
1 16.4% MACHE. Bk Z TSR, ROV
BUEE 2B CnIg I . AEREE . BEIR
) DLR IR BRG II G IR & 1 Har ARk
A LA PR AR D7 1) SR 55 I 5 3R KT 04 A DG PR B
I8, HZEHNINSEE

HENURHLARE A EZ I I, A0 Al
NET R A ot . R, A Es LR DT AR R 2L K
WERE 3 A Qo 2 v ™ A () A 7= 450 P e S el 1
BN B RE S W L I Rm, B
WL B4 B 105 2H 2 RE 4% 4 b — 6 240 B DXL 40 1 40 A 3R
-8 (interleukin-8, IL-8). #i{HLZE (resistin) . Fi5I R
Z E2 (prostaglandin E2, PGE2) Z& 5 m [l & & 11
HSHS, SRS FEMBNEAE 7 BHILP G
WiBR (free fatty acid, FFA) F1R5E 4T M H A4
CRERZ N RERE W ZHEY) A RIBG I, o n] 5 & B 8%
ILAAE , FE i LAN AR, AT S 30 & At
WAk, AT R A BN LR T RERAT . R8T
AT AT AR R 5 AR & A 5 kR rh T A AR
FON MR RS Y o, KBRAR LS R
B UUARUE N JHEE R0 2 RO BROs F8 3 e 5 R ARy
MR, HAAFERE UL A MR 58 34 & B
Bl PRI BB A B 2 WL BRI

HAT, AT =R 2 LG R 200 I B e B
AR T H AR S840 (body mass index, BMI),
{EIZAEBOT A B HAK S W AR 5 7EAR N Y 43 AT 0 o [+
i, B BB 9T 22 2R HIRURE X e W S0l 22 5 (dual-
energy X-ray absorptiometry, DXA) FIHL 735 HLIK
JZ 4 (computer tomography, CT) XK PEAL 1A P g
Wi g3 A, AR PIRPAG A T BOAAAE—E R BR PR, 4
HL B ARSI 07 . AN BENE B o B B LA 2L 5 R D5 41
R, WA RORNR R, BT eaTimir, Xt
WAL EHA RIFH P, I NAR T T 25
B ZIPHIIER, XS EE A AR BEA T
S AT S AG #F, WE 3L IR U 1S (magnetic resonance
imaging, MRI) FARTE & & PFA A N B 5 08 g FH v
BB T OCHE, BN -4 B K- R
SRMEREH TR — U BB N IR
bR EEFE

T, AWK mDixon-Quant £ A (—Fh
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MRIFEA) Xof Bl AT ffdie 55 M £ 3 KRB s UL

412 (intramuscular adipose tissue, IMAT) & &
HEATRE AT, IR AR WL IMAT 50 2 (8] (Y
KF, VI R O b R S5 A s 5 14 ek R 1
TR R

1 ¥ME5hE

1.1 WX %

PEHL 2019 4F 12 H—20204F 12 A T FifEgil K 2F
B 27 I B SR A5 B B N I RHAE JHE L9 T T2 2 i B
Sl A PP T BB N BE R S . A AR D 4F
B=18 4 . @ & (b EERACHEP G € 54t
P R AR RS bR v, B BMI>28 kg/m®. HERR
P O gk PERERE, WM ERRSEAAE . HUR AR D)
REIGE 25 SR AL L. @ BEAAREIRIS 25 . R
W . NG PR ) A 5 e AR 5 ) 25
@ FETE MR A 28 SHIE . @ 5 7 E I RGN
Wy . P IhRE R . MR AR . R, K
WAL A 8O B &, IR 21~59 %, VAN
(35.3749.05) %, FHBMIK (35.47+5.70) kg/m’.

1.2 WrJr ik
1.2.1 RSO SR

(1) —Mookt, BEERER TR, AR
BE . s . EE (waist circumference, WC) ., &
FEl (hip circumference, HC), JFi15 BMI, AzCiTF .
BMI (kg/m®) ={Kfiis (kg) /&E* (m®).

(2) THERMAEIS . FAZIAETHEE12h0
Je . JFRE D IR & BT 55 (oral glucose tolerance
test, OGTT). TERH 75 g#i%ihia, 2% 7T 0. 0.5,
1. 2. 3hBFEREMBEFA, RN TR O b
A G e b, L HEBEfL 2T & 1 (glycosylated
hemoglobin, HbAlc) /K -V, %5 J§ Il ¥ (fasting
blood glucose, FBG) . % J5 0.5 h il ¥§ (0.5 h
postprandial blood glucose, PBG-0.5h) ., & /5 1 hIfil##
(PBG-1h) , “&Jm 2 hifi#% (PBG-2h) . #Jm 3 h LBk
(PBG-3h) 7K, VAR X iy s [i) o5 A g 15 3 K
[ B & (fasting insulin, FINS). &J5 0.5 h B
% % (0.5 h insulin, INS-0.5h) . %&J5 1 h B &
(INS-1h) , 52 h R & (INS-2h) . %5 3 h B 5
% (INS-3h) | F1C kK- [ =18 C Ik (fasting
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C-peptide, FCP) ., % 5 0.5 h C ik (0.5 h C-peptide,
CP-0.5h) . #&J5 1 h CJik (CP-1h) . & J5 2 h CJik
(CP-2h), #Ji3h CHK (CP-3h) ], JFiToa i AL
L #5 %t (homeostasis model assessment of insulin
resistance, HOMA-IR), A 41T : HOMA-IR=FPG
(mmol/L) xFINS (pU/mL) /22.5, @ Hfih 4= 1k 48
b, RN ZANE (glutamic-pyruvic transaminase,
GPT) . & & ¥ &
transaminase, GOT). v-2F & Bt 4 (vy-glutamyl
GGT) . il /R # A
nitrogenurea, BUN) . Il JRFR (uric acid, UA). IiL
AL (creatinine, Cre) . — Pt H ¥ (triacylglycerol,
TAG). RJH[EEE (total cholesterol, TC). =% FE AR
5 A A1 [# B (high-density lipoprotein cholesterol,
HDL-C) . fik % J JI§ & M M0 [# B (low-density
lipoprotein cholesterol, LDL-C) . Ifil %5 ¥ 25 B5 i iR
(nonestesterified fatty acid, NEFA).

(3) #Ag2FveRl, 183 mDixon-Quant 5 AR X A ZH
BET RO TR LIRS IR DT o Bo &, Rt
FRBRA TR CLAERAMUML, BEEL. el
WL BerpiE L, B3R L, EREL . ~EREAL. RIsIL.
JRHEL. ZEIT L) A BTF- 35 EERR I 4348 (proton density
fat fraction, PDFF), FHUAPEALEHEALEY IMAT 7 & .
122 BESHE  HIEEE R OGTT 45 R & 2023 fit
(% VS IR R D 2o Bl DR 27 A o) 1, Kl
241 . O #ET & IF % (normal glucose tolerance,
NGT) 41, RPFPG 7KF-<5.6 mmol/L H PBG-2h 7K -

(glutamic-oxaloacetic

transferase, (blood urea

F1 2HEBHFHN—RARIEERNIEIRLE

IR B LIULIA B0 4680 S e 5 s e e i | 11711

<7.8 mmol/L. @ ¥ i Iy 5% it
regulation, IGR) #H, B FPG /K *f >5.6 mmol/L F
(#%) PBG-2h /K F->7.8 mmol/L.

(impaired glucose

1.3 HilFJiik

fd 1 SPSS 26.0 A #ATHE I 0BT . A5G IES ST
A1 1) 5 1 ERL R eks o, A1 TR) FL AR T ST RE AR
R FAAIEESS M ERRER-M (0, 0,)
e, A R Mann-Whitney U356 . i £
[H % Logistic [a] A AR Y X A iR 458 8% LAY IMAT &
i 5 IGR A E W #4750 0T, P<0.05 %R 22 R B
ST 2=

2 ER

2.1 BRAE R RHRNE s A G R 1 g%

A FENG 80 B B2l PE A i 5 M A oy S 2 4,
BINGT ZH 41 41 . IGRZH 391 . %1% 2 2H H % 1) — ik
TORLRNSE B = R AR bR AT A0 A, A5 (R1) W
R O — R IGR41HEH B WCE NGT 434/
(P=0.017), @ FLEEMRMAE R, P CHE bR
I, IGR4HEE A FBG, PBG-0.5h, PBG-1h, PBG-
2h. PBG-3h, INS-2h. INS-3h, FCP. CP-3h. HbAlc
K HOMA-IR 8 NGT H A THi (# P<0.05); i
INS-0.5h, CP-0.5h I T NGT4 () P<0.05). HAth
A b FE bR T, IGR 415 # 1) GPT. GOT. GGT.
TAG. NEFA Y FNGT4 (¥ P<0.05).

Tab 1 Comparation of general data and laboratory test indicators of obese patients between the two groups

Item NGT group (n=41)

General data

Agelyear 32.00 (28.50, 42.00)
BMI/(kg-m™) 34.34 (30.80, 38.55)
WC/em 114.31+11.55
HC/em 115.00 (107.00, 122.00)
WHR 0.99+0.06

Laboratory test indicators

FBG/(mmol-L™") 5.10 (4.63, 5.43)
PBG-0.5h/(mmol-L™") 8.61 (7.56,9.92)
PBG-1h/(mmol-L™") 9.18 (6.97, 9.97)
PBG-2h/(mmol- L") 6.41(5.78,7.03)
PBG-3h/(mmol-L™") 4.18 (3.78, 4.81)

FINS/(uIU-mL™)

http://xuebao.shsmu.edu.cn

15.12 (10.15, 20.69)

IGR group (n=39) P value
35.00 (31.00, 41.00) 0.338
34.56 (31.95, 37.65) 0.605

124.25+18.26 0.017
117.50 (110.25, 126.25) 0.101
1.01+0.06 0.095

5.99 (5.33,7.54) 0.000

9.24 (8.32, 11.41) 0.043
12.39 (9.87, 13.99) 0.000
10.35 (8.88, 12.86) 0.000

6.60 (5.71, 8.81) 0.000
21.20 (12.02, 28.63) 0.064

LSRR 0 2023, 43(9) (@)
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Item
INS-0.5h/(nIU-mL™")
INS-1h/(uIU-mL™)
INS-2h/(wIU-mL™")
INS-3h/(wIU-mL™)
FCP/(ng-mL™)
CP-0.5h/(ng-mL™")
CP-1h/(ng-mL™)
CP-2h/(ng-mL™")
CP-3h/(ng-mL™")
HbAlc/%
HOMA-IR
GPT/(U-L™)
GOT/(U-L™)
GGT/(U-L™")
BUN/(mmol-L™)
Cre/(pmol-L™")
UA/(mmol-L™)
TAG/(mmol-L™")
TC/(mmol-L™")
HDL-C/(mmol-L™")
LDL-C/(mmol-L™")
NEFA/(mmol-L™)

Note: WHR—waist-to-hip ratio.

NGT group (n=41)
107.18 (80.63, 162.12)
127.05 (83.54, 171.24)
70.69 (45.45, 117.95)

20.75 (11.08, 28.14)

3.95(3.33, 4.85)

11.83 (8.13, 13.76)

13.22 (10.83, 16.94)

11.43 (9.17, 14.97)

6.01(4.43,7.84)
5.50 (5.20, 5.70)
3.31(2.14, 4.56)

40.00 (20.00, 69.00)
22.00 (16.00, 35.75)
40.50 (26.00, 55.00)

4.83+1.08
79.97+12.98
487.82+122.65
1.63 (1.25,2.71)
5.01+1.09
1.09+0.24
3.07+0.84
0.53(0.47, 0.64)

2.2 24U KBRE UL IMAT 75 B Lb 4
X} 2 R B AR R R T b, AR (3R2)

WoR, SNGTZMLL, IGR 4 HFH 4T LAY PDFF
B (P=0.006); MigEILA 9L, BB E
WLAN, IGRZH & 1) Hofh 8 415 #% LAY PDFF f 2 5
FNGTHMER LG8 . F, NGTAEH
KR B % L IMAT & 2 (34 R (8.4242.44) %,
IGR A N (9.35+2.61) %, 4112 FIR LS
e (P=0.102),

2.3 % P4 & Logistic 81 U1 57 B1 K B8 45 #% L IMAT

L5 IGR R 2 WU 1 G &

PUEA &AL IGR MR AE i, PRk — ook R S0 56
SRR FR L A G2 L IR 6 bR L
FEAR2EFRN T P<0.100 T8 ARE R A AE LA Z
& Logistic 1100 #7 . 45538 (£3) Bx: ERKIE
HARZ N EZmt, 4815 JJLPDFF (P=0.006) J2IGR %
AT fE R 2 FERCIE TR . BMI AR IR &
M, “ERENLPDFF. %%07 JJl PDFF & IGR & 4= 0yl 57

e
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Continued Tab

IGR group (n=39) P value
79.47 (25.74, 116.61) 0.025
113.44 (52.24, 175.94) 0.307
98.84 (53.35, 205.92) 0.028
48.82(33.61, 106.97) 0.000

4.67 (3.80, 5.73) 0.037
7.96 (6.41,12.01) 0.015
10.77 (8.43, 16.27) 0.115

13.68 (10.87, 18.24) 0.051

10.29 (8.03, 12.70) 0.000

6.45(5.70, 7.95) 0.000

6.24 (3.45,8.17) 0.002

67.00 (38.00, 87.00) 0.013
36.00 (25.00, 54.00) 0.001
52.00 (41.00, 77.00) 0.002
4.60+0.99 0.324
74.28+13.37 0.060

479.23+104.40 0.740

2.36(1.83,3.41) 0.010
5.44+0.99 0.068
1.06+0.20 0.531
3.34+0.86 0.164
0.69 (0.57, 0.78) 0.004

R2 2HEBEHNAREEN BRI IMAT S EHR
Tab 2 Comparison of IMAT content in various skeletal muscles

of thigh between the two groups

Skeletal muscle NGT group IGR group P

PDFF (n=41) (n=39) value
Vastus lateralis 6.49+1.87 7.36+2.48 0.080
Rectus femoris 6.08+2.00 6.44+2.02 0.431
Vastus medialis 4.85(4.07, 5.85) 5.04 (3.97, 6.90) 0.353
Vastus internus 5.41 (4.44, 6.24) 5.30 (4.47, 6.64) 0.878
Biceps femoris 10.22+43.28 11.3743.53 0.136
Semitendinosus 10.01 (6.98, 11.69)  10.83 (7.87, 14.90)  0.088
Semimembranosus 9.94 (7.56, 14.61)  11.07 (8.99, 12.73) 0.607
Adductor magnus 4.81 (4.18,5.71) 5.29 (4.46, 6.50) 0.103
Gracilis 10.03 (8.48, 14.57)  12.24 (9.43,16.20)  0.172
Sartorius 10.92 (8.94, 16.30) 15.09 (11.92,18.82)  0.006

fak AR (#P<0.05); & iR Bk — D ia%e T
GGT. TAG. NEFA (W52 f5 &3, BHMil L PDFF
i JJL PDFF . %% )L PDFF J& IGR & 4E (9 00 57 16 6%
HZE (¥P<0.05).
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*3 BAMERESHEEERBEEIIMATEE5 IGRX £XKH % F X Logistic @347
Tab 3 Multivariate Logistic regression analysis of IMAT content in the skeletal muscles of thigh with the risk of IGR in male patients with obesity

Vastus lateralis Semitendinosus Sartorius
Model OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value
Model 1 1.204 (0.975-1.488) 0.085 1.128 (1.010-1.260) 0.088 1.125 (1.021-1.239) 0.006
Model 2 1.199 (0.959-1.499) 0.112 1.134 (1.008-1.277) 0.036 1.128 (1.020-1.248) 0.019
Model 3 1.402 (1.037-1.895) 0.028 1.253 (1.051-1.493) 0.012 1.149 (1.016-1.300) 0.027

Note: Model 1: unadjusted. Model 2: adjusted for age and BMI, respectively. Model 3: further adjusted for age, BMI, GGT, TAG and NEFA, respectively.

3 idig

AWFFREE LRI, HETNGTH, IGRARH
[ 4% I UL PDFF A7 & & 7 =5 ;. 2 3 Logistic M4 43
Brigs R wos, BAMULPDFF, i/l PDFF fl4E
I L PDFF J2& IGR % A= (4 37 fe o R 2%

SRR, KBRS M WLARE 322 DL 1 B LER 48
F O T RILLT 4 RRTLET 4, BRI T LA
DA T AR R 5 T LN AR I 5 B (R 1 v REAE —
TR b JULLF 44085, 285 i IGR #9 & A= KU .
15 H AT OC T e i 8% UG 197 5 1 SR C s i I 5 4R
b, TR T 2 1 SR AT S 0 AR 7S B S R

B o M HRH, SIEW AR AREM .,
JIESJHE R 17 e 5 28 SO A 5 T e 45 01 2 R
R H 3 i R BE B £ IMAT 2 4 5 T NGT A AE ik 8
# . HIMAT 2R 5 RBUSRE R VA G, A&
WFoT 4 e & B, IGR 41 3 0 K BB % LS 2
IMAT % 55 FNGT 4, SRR ML H] IMAT & & 5
[ 5 FHUBHEZ R R CRAEGE SR R/R), ]
e S FATR AR & AR L PR B GA
TE 25 5 MR HE R R A G

AT R, AR R T RS L IMAT
RN 2 BUME R R AR SR 3 FRR UGS
RIEARFAERE R . AFFR AR T 12 g
il FIEE, A58 kIR BRE S L IMAT TS 45
B 19 FBG 7K . HOMA-IR ¢ 1%, H &% & r 4K T
IMAT % 22 A1 55008 R T 00 2 IRV, L i DR i A XL
B BN O 2245 kT R, IMAT &5 B (4 38 i ]
it FHECH AR AT I IR 5 BT, AR
SE 0L R B, PR Al AT R B R 0 B M
IMAT & CEBELIMAT &4 8207 L IMAT &1
BN 5 IGR M R AR FHm A . 27 1, IMAT 541
B Z A e DI 2, BRI AR ML
HE— R
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AT W AEAE— 2 AR B . D S WS PERRFSY
v S RE A A JHEE S8 B UL IMAT 5 5 5 IGR Z [H]
PR G R HET . J5 22301 i — D R B U 9Ok,
FFIRA SN FE . @ FEAR R A, HAFRA 2
AR RE REE M R, SR AHA S, R
I N AL M RE R I R 2 oo e, DA
HEERZSR R A . O RIERHIKE . B85 H
R, RN U 22 S T RE SN IMAT & &
FREE RS R . JR S RATEE—EAfh . SE R R
BRI, AR E . B0, MEIREA . M
T B 52 AR S S 0 55

ZE TR, ARBFITE i A bT Bl A R RE 5B P AR
BN AR A T R B L IMAT & 510 25 5
R R IBE ML L >F B UL 4% I JULAYS IMAT f 3 in
FIRE S B IGR KA B UG . (A S B WU IR
I A5 52 e £ R S ) AR A3 WL o A B I 3k
156 FRAR SR AFRE

it R LARAKRFEFEWBEILFERE
AR S EE AT IS AL AT F T ENE TS
8

F 25 % 22 75 B/Conflict of Interests

F AR PRI AETE R 5 005

All authors disclose no relevant conflict of interests.

1E 1Bt # Fn &115 F & /Ethics Approval and Patient Consent

AHIFTE W KA T A S 30 48 Bl b i S8 R B A B B 5 B
BEA 2R Gy 2 I W A (SCPF5 LY 2022-058-B) o JITA7 SEiiid 72
KR OB /R FREE ) MAOIHETT . 2R HR R 4%
FREREA.

All experimental protocols in this study were reviewed and approved
by Ethics Committee of Renji Hospital, Shanghai Jiao Tong University
School of Medicine (Approval Letter No. LY2022-058-B), and all
experimental protocols were carried out by following the guidelines of
Declaration of Helsinki. Consent letters have been signed by the

research participants or their relatives.

LSRR 0 2023, 43(9) (@)



1174 | Emmmissm (&2

{E& Ta#k/Authors’ Contributions

BRI BT S5 TR MO, SRR, B REES5 T
WIXMEERBE, Pk, B fRRS5 T,

RB L R

HE S5 TEIRCE R B A R 5 5T R

BT RARIRIRAE
The study was designed by MA Jing and LU Qing. The manuscript
was drafted and revised by LU Xiaobing, YUE Jiang and MA Jing. The

data analysis was conducted by LU Xiaobing, YUE Jiang and HE

[31]

[4]

[91]

[10]

[11]

[12]

[13]

[14]

YAMAZAKI H, TAUCHI S, MACHANN J, et al. Fat distribution
patterns and future type 2 diabetes[J]. Diabetes, 2022, 71(9): 1937-
1945.

PICHE M E, TCHERNOF A, DESPRES J P. Obesity phenotypes,
diabetes, and cardiovascular diseases[J]. Circ Res, 2020, 126(11):
1477-1500.

NEELAND 1 J, ROSS R, DESPRES J P, et al. Visceral and ectopic fat,
atherosclerosis, and cardiometabolic disease: a position statement[J].
Lancet Diabetes Endocrinol, 2019, 7(9): 715-725.

SACHS S, ZARINI S, KAHN D E, et al. Intermuscular adipose tissue
directly modulates skeletal muscle insulin sensitivity in humans[J]. Am
J Physiol Endocrinol Metab, 2019, 316(5): E866-E879.

YUF Y, FANY P, SUN H, et al. Intermuscular adipose tissue in type
2 diabetes mellitus: non-invasive quantitative imaging and clinical
implications[J]. Diabetes Res Clin Pract, 2022, 187: 109881.

PARK S S, SEO Y K. Excess accumulation of lipid impairs insulin
sensitivity in skeletal muscle[J]. Int J Mol Sci, 2020, 21(6): E1949.

KAHN D, MACIAS E, ZARINI S, et al. Quantifying the inflammatory
secretome of human intermuscular adipose tissue[J]. Physiol Rep,
2022, 10(16): e15424.

WU H Z, BALLANTYNE C M. Skeletal muscle inflammation and
insulin resistance in obesity[J]. J Clin Invest, 2017, 127(1): 43-54.

YARIBEYGI H, FARROKHI F R, BUTLER A E, et al.
resistance: review of the underlying molecular mechanisms[J]. J Cell
Physiol, 2019, 234(6): 8152-8161.

TUBBS E, CHANON S, ROBERT M, et al. Disruption of
mitochondria-associated endoplasmic reticulum membrane (MAM)
integrity contributes to muscle insulin resistance in mice and
humans[J]. Diabetes, 2018, 67(4): 636-650.

GOODPASTER B H, THAETE F L, KELLEY D E. Thigh adipose
tissue distribution is associated with insulin resistance in obesity and
in type 2 diabetes mellitus[J]. Am J Clin Nutr, 2000, 71(4): 885-892.

GOODPASTER B H, KRISHNASWAMI S, RESNICK H, et al.

Association between regional adipose tissue distribution and both
type 2 diabetes and impaired glucose tolerance in elderly men and
women[J]. Diabetes Care, 2003, 26(2): 372-379.

KIM J E, DUNVILLE K, LI J J, et al. Intermuscular adipose tissue
content and intramyocellular lipid fatty acid saturation are associated
with glucose homeostasis in middle-aged and older adults[J].

Endocrinol Metab (Seoul), 2017, 32(2): 257-264.

GOSS A M, GOWER B A. Insulin sensitivity is associated with
thigh adipose distribution in healthy postmenopausal

Insulin

tissue

2023, 43(9)

Shengyun. The data was collected and processed by HE Shengyun,
DONG Ying and LU Qing. All the authors have read the last version of

paper and consented for submission.

* Received: 2023-04-06
+ Accepted: 2023-08-25
* Published online: 2023-09-28

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

women[J]. Metabolism, 2012, 61(12): 1817-1823.
MILJKOVIC-GACIC I, GORDON C L, GOODPASTER B H, et al.
Adipose tissue infiltration in skeletal muscle: age patterns and
association with diabetes among men of African ancestry[J]. Am
J Clin Nutr, 2008, 87(6): 1590-1595.

THOMAS E L, FITZPATRICK J A, MALIK S J, et al. Whole body
fat: content and distribution[J]. Prog Nucl Magn Reson Spectrosc,
2013, 73: 56-80.

NOUREDDIN M, LAM J, PETERSON M R, et al. Utility of
magnetic resonance imaging versus histology for quantifying
changes in liver fat in nonalcoholic fatty liver disease trials[J].
Hepatology, 2013, 58(6): 1930-1940.

ThEE RS 2, hEE SR SR E IR0 2, h R T
By B 2% 2247 AR A 43, 4% . b s RIS BE B A e LR ).
TR TR 2245, 2022, 43(5): 609-626.

Chinese Nutrition Society Obesity Prevention and Control Section,
Chinese Nutrition Society Clinical Nutrition Section, Chinese
Preventive Medicine Association Behavioral Health Section, et al.
Expert Consensus on Obesity Prevention and Treatment in China[J].
Chinese Journal of Epidemiology, 2022, 43(5): 609-626.

ELSAYED N A, ALEPPO G, ARODA V R, et al. 2. classification
and diagnosis of diabetes: standards of care in diabetes-2023[J].
Diabetes Care, 2023, 46(Suppl 1): S19-S40.

GARRETT W E Jr, CALIFF J C, BASSETT F H 3rd. Histochemical
correlates of hamstring injuries[J]. Am J Sports Med, 1984, 12(2):
98-103.

YU F Y, HE B, CHEN L, et al. Intermuscular fat content in young
Chinese men with newly diagnosed type 2 diabetes: based on MR
mDIXON-quant quantitative technique[J]. Front Endocrinol (Lausanne),
2021, 12: 536018.

GRANADOS A, GEBREMARIAM A, GIDDING S S, et al.
Association of abdominal muscle composition with prediabetes and
diabetes: the CARDIA study[J]. Diabetes Obes Metab, 2019, 21(2):
267-275.

KIEFER L S, FABIAN J, ROSPLESZCZ S, et al. Assessment of the
degree of abdominal myosteatosis by magnetic resonance imaging in
subjects with diabetes, prediabetes and healthy controls from the
general population[J]. Eur J Radiol, 2018, 105: 261-268.
KIEFER L S, FABIAN J, ROSPLESZCZ S, et al.
patterns of intramyocellular and extramyocellular fat by magnetic
resonance imaging in subjects with diabetes, prediabetes and
normoglycaemic controls[J]. Diabetes Obes Metab, 2021, 23(8):
1868-1878.

Distribution

[AxHmE\] THFE

Vol.43 No.9 Sept. 2023



