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Abstract

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease, and with the improvement of liv-
ing standards and changes in lifestyle, the incidence of T2DM is increasing year by year and has
become one of the major diseases threatening human health. Changes in body composition in pa-
tients with T2DM may lead to many adverse health consequences, such as cardiovascular disease,
sarcopenia and osteoporosis, which seriously affect patients’ quality of life. Body composition
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analysis was used to measure the body composition content and composition ratio characteristics
of T2DM patients, providing individual diagnosis and treatment measures for T2DM patients, pro-
viding individual diagnosis and treatment measures for T2DM patients, providing an important
basis for the prevention and treatment of T2DM and reducing the incidence of complications. This
article reviews the research progress of body composition changes in T2DM patients by reviewing
relevant literatures.
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1. 518

W DR A& — Tt AR5 vy MU R RIS AR e, RO IR T R I e o PGt FRIE
PRI B NBUOE R Bk A, HL DL 2 OB R % (type 2 diabetes mellitus, T2DM) A3, 14 90% LA (1],
T2DM W] 51 VF ZAGPEI RRE (O M . WIDAE . B A 74E), BAR & EUREMBOLE .
WAk, BB AT RE, AETZEINM, REEMMAE T RN ALK SE, SBAENZ R
B FRIAEAT I N AR RLr (ARAE, 3 BROIE R (R AT e A 5 B2k T %h . AR WA S5 T2DM (1
FIJFA[2]. JEPEEH A S 35 % (body mass index, BMI)KATE . AFFREN, AKRSIZES, wWig
ARG 2> AT 2257, X R A R R3] [4], JCHE PYME AR I 5 15 B SRR TR 4 B 52 135 D)
FASE, PR IR I 4 2 AT N R N R A . T BMI BRI R SR E, AREVPAEIRDIS R Z A, ANRE
HAREACC G755 R 5008 07 5 & (P U B 077 i ) S AR P R T o3 A1, 3X 8 2 00 E BN BRI [5]
Kk, 7E1Ffh T2DM i fh BT g R A 1 I F RRE R I, 38 B0 1%2%5 & BMI LALAMO AR > P8 bR BT AfA
B3 AT RERAS NFAME T, D B AR TR BMI KPR REAT AN RN AR 53, A AN [F) e 265 IR
[6]. H4 T2DM IRZES T AARK S AL HOES A4 7 SRR AL KB, T2DM ## A28 1k
SRR AR 2 WA R R Z R, Wisliafmss. SIEpEEm. VIAEEE % ERAK[7] [8] [9], &
AT T2DM B O MG WUDRE B JSUBFARE RN 47 10 XU 3 I, 7™ S5 mm T AATTI B 0o R
AR SO #E I E Y AN SCHR, 6 T2DM 838 AR 5 28 Ak (AT 5 ik F ik A7 450

2. ANERSHMEBTSZE

AR 53388 5 4 AR VP AR 5 TR0 S8 SR8 AN B (A f R 1) L B 22 48 AR [10] . N RRS T B RARK
gy AR EPTFCHLSE, HIHR 4ERHE BRI A I SR o e AR g0 FR 0 T A v A
SR NARIUAL S a5 b B B Bk i 4 5 — S N N AR R 7> fe 15 & B[ 11]

S JUTHERITER, Bl . (s RN SRR, QI T 2 R i
TE NA RSO SRS T o JE AT DA JURP 5 s BB IR FEV L 7K N AR EL VL | v BT 2 4342 (computerized
tomography, CT)LAK i 3t4% 2 (magnetic resonance imaging, MRI). XXAE X Z&M iz (dual-energy x-ray
aborptionmetry, DEXA)%. SRTIX LI &7 EEE w2 K, BEES AR, B ksmor, HALE
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FED I AR A NARAG — 58 R S B T A R R SR, DRI S P T S B 7 R 28 R e S5 o
B, A& T8 KAR[12]. AHELZ R, AP TS HTi% (bioelectrical impedance analysis, BIA) AW
PRAFATIE M AAR B MBI, B TR N AR A AR A S50 A, 2 H AT H
]2 NAR B A 5 [13] e NS AR AR NE DT 4HZR, IRMTHAR S e 2, AR, S
Wz, AEMRMIAAE S B AR R 2, B, SHEMEG. BIA 2 —F0F A HS U R S
e W7 R AR ReE, AR SNSRI B BE AT T, AT X 4 oK ar . WLA, T
VIR AR AR 83 [14] - BIA f 52 B Lukaski [15]%F T 1985 4EAF il (1) —Fl AR B 0 A4, BB A
MIHED, BRRSIUR R Z2A0, FT DASE RS I e 1 A N AR 2R 53 [16] 0 2 45 A W v BHATL AR R FH AR AT
Bl 2 AN AN [ 2 ol & NARFHBTAHAR, 3 T 1 kHz. 5 kHz. 50 kHz. 250 kHz. 500 kHz.
1000 kHz, AN AAREEAT 2 BRI &, (RS i s T A, mT DA B4l g 47K 4y
ARAS, T e A FLIAL P DA 28 3 240 PSS S 4t i A /K RS, AT SR AR B Ik i i Bidis 45 31 . 7EIRR )z
F T N A 53 B &

3. T2DM EEB AR DK

N R CFEA RE NI B AR E 20 L AR LA SR AN 8455 [17]. HRTH Y2 0T 7RI [3] [4]
[13], T2DM SRR AREZ BN S AP AE 2257, (HEGRAR 5. LTRSS T T2DM (855 g i i
B BRI E AR S T R

3.1. BEIhRE

WL R T2DM &5 R D7 o7 2 A IE 7 7 AE o NAEAEZE . SR IBITT 5, Baltadjiev AG 55 A
XF 169 4 1k T2DM & HEAT 1 ANARER VP0G, 45 R3EH] T2DM B3 ki & 8 K TR 4H[18]. Choi
HENRILEAR T2DM 1 MR J5 LR IR & 43 L3S [19]. SR X A 5, T2DM &g
JE i 2HL 2R X 38k 23 A 230 R AR PE A5 20——Choi 25 A\ R I T2DM i35 9K F0 18 i B 350 A P s 1
o, HARTNEMER 1 kg, SPEERE R LR in 15%, ZPER i 19%. FERNSHEM 1 kg [F
FEIGIN 7 55 20 MR PRI AR o AH B, RSN RER N 1 kg, 55 MM PR 800 22 982D 51%, 177 22 Mk
/b 44% [19]. AT, T2DM BE RN AL, H R (IEE) N E.

Jk By AP S T2DM KA KRB . IRWTZHZA LA 3 Wh 5550y A 3 WASE IR A% 40 b 25 ol IR 17 40 e LA
I I E R AR AR P R R B U L R 3 0 S R TR A A I AR [20] o B T A B IR A id
eI, RS A A T, RS RN N, TSR BUE S R AR 2 RS
BB RIRDU[21]. AT T2DM & BEER R 07 7 5 2 A i AR P A I R T e 2k R I B T 4 e, 2 5
ECR By 2 22 R B R . HLRIDh: O DRk R i I R 07 40 M B AT B A e, et I s TR 1)
B LA S S BUIR T R -3 W 2 45 (A s AT R I 0, IRER R 48), B4 FEUR S #Hht. @ &4
i B 6% 184 o ¢ MR 4R BRI 2k, iR IR BB F-ac (tumor necrosis factor-alpha, TNF-a) 1 (41 i /3
-6 (interleukin-6, 1L-6)F1 5.4% 41 i1k & FH-1 (monocyte chemoattractant protein-1, MCP-1)%%, S&(J5%6
4 B IR TE SORE RN B RAF 5L % ARG MM E22]. @ RIRIIEZ, SEE LS R IERR R & E
BFIE, RS R EE. RER23]. Kk, 2 ARSRBIEYR, HASEEET
Jil 5 BT, JERJERL T2DM [24] [25]. FRRGTEAx S HERN, BEEB28E -0 i G W7 = A2 A8 i iR A LA A ot
AR ML 28 REP R FRVRETEC, - BELIT I AE w90 J 5 22 AR ) LA U ) e B R s . R R BUR S =
BTN, M R A bz I [26] W] WA T AR RR S B AEE, R AiANE, B T2DM [ R A
[ o
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32 EH&E

B BEURUL PR 2 8 4 o 1) 2 A i o, A R 3 2 1 PR R B BRI (0 R A 80 . Ay
SRS, S Heshka &5 NTERF FT A A ISR 1 B2 43 A1 416 5 1 117 DX 3800 A AR AR AR e R 4k B A AT B¢
%, MEAE> . WA ST S, Park HTE SR FH 2 e ABC B 70 I 0408 B O2E — TR Y I 52 4 A 41 e
Fh R, 78 34EMIBEVIIIN, B T2DM 5 A 2o bk (3 LI T2DM 4 53 4 A0 2 1 R 7 9 £k o 0k
MEEZ 27 ABC WFA—iR 54 3CEF, 5K T2DM 253 M, T2DM 5 1E 5 4 (1 BE U7 #
V), 368 3 ) e 3O D P e A B 3k 8 sk /> [ 28] JE SRAH SR AL RABUE I T B W £, RETR YT B JR % iR
TR e R A B RTT Y s 8 A B A0 2 b IR TR 00 53 1 T K [29] . i A I LR A E AL S T2DM K
BTG oR[30]. A S T2DM [I0% Rk 77 HEAT 5 2 B AR 7T R B 1 o

33. L&

JUL/DE A — P 5 SRS AR DG R EAT 1 4 S JUL DA B a2 D gL DAY i B2 I UL PR A B ) e ko ) 25
E[31] Bl N WAL, WUANRE R R 8 22 Bt 2 B 0 o A 78 38 UL REANS R 19 138 51 762 1) v i JULAR
TP, WATDARR TEFRAR . SRZE3). Mg iS85 [32] . AR, BOkBZ 22 AR
F| T2DM SHUMEREC R . HTFUESE, T2DM 80 1 HLGE AR XK, #2278 T2DM T35 UL
JRE AN RE R R T FE[33]. A WTFLRN, (R ELE S T2DM B3 MR H A 5<[34] . Lee JS 45
NAEWFFEH R I, 3 4 SE BTG, 537 T2DM B8 35 DU LA 25 2k 2 AR PR A BER 2 £, 1T 2o T2DM
VU i ILPA) 25 Ok A W PR A B 1.8 £i5[35]. fiFE ABC HIMLE MM 5T th R BT 6 HFBE U I AR IR
995 KR () DR R L PR o 2 T AR T4 55 L AR SR A P 2 £5[36]

AT B LA S /2 T2DM [k XU R # [37] . T2DM JE 5 S BUNL A S b LG © i
By a0 A PRS00 TR 8 3 5 HOZ AR S5 6 5 oS HAS 5 7 Sl 0 Ry, A B R T AL - 3- 38
it (phosphatidylinositol-3-kinase, PI3K) A & [ B (protein Kinase B, PKB/AKt), 5l FIFRIN, €4l
JL PN R B A5 5 AR [38] . B B UL B % 2% ST R AT B R A, R AR VLA R B AR
T2DM i IURE ) 3= EE R A, &A1 5 T2DM AL/ E 1) B R 3R o g i AR HT I , PISK/AKt a8 i 52 B4,
WLEE & ks, T3 E0E BEIZESE[39]. A4, RS HEACHUN, LD PISK & 4 1 B ARH0E 1 R &
Hil -3 Mz & - EAMERASEE A MG m, sIENASERCD, WU R, dimSs8ul > aEr
KAE[40]. @ NERUIRA; T2DM EBE B A R TIEIE . EBLEE, B B R & 25 2 AR KA (insulin
receptor substrate, IRS)X 52175 M0 2 MR A L ACH 2 OCE 2L, IRS MOBERR MRS 751 5 2 AU 1)
AR EE REER[41]. 7€ T2DM BEAEN, KREVURT-E BV AR BT 215 506 5T A 18] =4 (an — it 1
TR 2 IERE) AR R, B EE R CEE C, BN IRS-1 & BRI ER 1L, 1 5] R S Rk i[42]. F4t,
KEJURT BB UL AR D7 2 248 7] DOl I 39 s e s 1R AE, WORLARFEZE R 1, I BILA
ML E A TURIKE[43]. @ ARG KIS MBRRES T, RS ERAE RS 2, HUATTE AR
S, AR K THUEARE 7T, AT 3 B0 AR 7 A [44] . Bitar 28 [45] I F 2R, T2DM
B ESULH E AU =, AT S VLA KA R R ARG, UL 4EE B o g m, ULER/D> . Jang
SE[AGIHE BT AR PR R R /0N B S S vh T, B R R R, i B UL 495 2 A e R S 1l - 3 KF T s
FRWEAMRER. @ RIE; T2DM EFH KA TAE RIDIRE, A 26 TNF-o. IL-6. 1L-8 5%
JEK KB R [A7] . 2ORE R AT I8 oS Sl s (Fe sk R - IR AR, B SRNLE B s n, 2k
TERBENLE K & A2 [48] [49]. B HEHANEIEAL K =11 F7 2 (advanced glycation end products, AGES);
AGEs J2ik JF B 5 8 11 i 2 J 40 ad AR 2 s B AR I A& (501 . FERRSEm MBIRAS T, WIETE AGES
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AR AGEs ZARBEIEIN, AGEs 5 H A AREL & Ja Al Bl B IR IERe A% IR A AL BE, N4 i
PRI A, AT S B 4e 80475 [51] . H AT ML R B, 7 KEH T

3.4. LA

FHAL A (phase angle, PA)EF FH BIA AR & ok i — AR B 70 W 28, @5 Ha BRAT BBt 2 (A1)
KATHEM[52]. Ik PA 5Z RV IA RIS A, Wr{ENIRIKEFRA RMTEIR[53] [54]. T4
KE WA PA TR T % 2 0E[55] [56] [57] 12tk FH eGP 58] B [59]. S A MLyw[60].
AP R[61] [62]55 5 S F= VP FI TS 5T . — WU 73R B UL AR AR i1 5 PA O IEREOG, PA
R, R ECE R RS [63]. 1 T2DM B VIR ERD, 4 PA 5 T2DM A EKEL, #875 A&
FVEAL T2DM 38 BE R0 & TS (48 bR, B AT N A TG 107 A G IR Feas 3, filt— AT IR IR
RIEHFIT .

4. {6 BIAUE T2DM £:3E AR OB

T2DM FE 5 (K8 BN LA MURE P20 7 T, 30 SRR S M R 2 ) A AR 0 PR 3R A il o AR et
TAEE L. BIA I 2 A AR L2 UG N ARBESTRIEAR T DO B0 N ARG A . SN A
KTy HENTALZ AL G P HE AR T TR A%, ASDUAT DU AL AL SRS FRARDL, 38 BE S B 1™
HAEEE . BIAfEJ9 PPl T2DM A1 T2DM KU I AAE (UL LB + Ja3 L) RO R T, e e 81
A (R BRAEMRT . RAMRAREEL si[64], FENR PR vT DABERS I AR T2DM &3 B kK 7y,
B WUAE, e, RiER. REES. B AETER, FER RS BE R R e i EHK,
BIA {E—HMigrioR, BATfSE RMAS . FEPR 55 (8 PRI LA B e ELR B 1y /2[65], T2
EEBEfE B i fe [ 12 1 T2DM BF MR N7 . 5 B AW 2T WiiH], T2DM B8 R e BL, i
AR, KRR IR S U7 3, fEVES T2DM B YIRS 61 )R, B T2DM BB KIAL T & iU
KA, FUABTEERG I RE IR, Dyl s UK, 1RZ T2DM B RIEBE S WAF IS, Atz
B R IE], BRI BB A BIA AT LA T fi# T2DM B8 AR K g il i 0l IF K
PEMFHAH ST R AR 0 22 4 BB SR O M DR . TBT IF AORE S I it BT LA ZD T2DM /3 58 X
AR, SCREMEI At i2 KR 12, RIS IS A4 . iR DL 2 2 A X EE e 6 AT BIA X
T2DM i 1 & AT F5US (AR SRR 7L SR . 2, BIA FE48 '3 T2DM & BEANTR; I AAE o R 44 7
KA E R

T2DM B TR A . B IR SR, SUEARRR D B, IS B0 M R
Wi~ WUDREMIE BRBRFASE IR AAE, 248 B RN IE I — €. AUk, 7F T2DM BB, AR A b
PEHI 7 L e N IR 3 LTS LR T T, T2DM R 5 S8 L 0 e I AR e 7224k, AR AR T s o 22 S
Ay JEARE ., PIARSFRD 2R, Pl T2DM B8 Bts, TS vl sk AR R ARE, 15 B & B
FIR B B IR RIaEh T3, AR IR BN IR T T SR T T I, R A R s e 15 »
I HE G Z B e VeI AR R e . HATIE A /% T2DM 83 AR R R LB 86 2, PA 541
HEA ARG %t T2DM (83 B % 5 9 ACRE & 5 A A f DI L, AR 7 e il T2DM &
5 IR 1 B T RCAE 7 THIBR B 2
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