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Research progress on characteristics of body composition and its related

influencing factors in patients with type 2 diabetes mellitus

Tang Ying,Gong Lilin ,Wang Zhithong
(Department of Endocrinology,The First Affiliated Hospital of Chongging Medical University)
[Abstract]Type 2 diabetes mellitus(T2DM) has become one of the main enemy threating human health, and its management has
become an important public health problem. Content and distribution changes of body composition (including fat, muscle and bone
mineral density) in the management of T2DM have attracted extensive attention. A growing evidence demonstrates that there are
differences in body composition between patients with and without T2DM. In addition to uncontrollable factors such as age, gender
and race, controllable factors such as metabolism, hypoglycemic drugs and lifestyle also influence the body composition of T2DM.
Currently, the association between body composition and T2DM is still inconclusive. Based on this,this paper reviewed relevant studies
on the body composition of T2DM, summarized its content and distribution characteristics,and reviewed effects of metabolism, hypo—
glycemic drugs and lifestyle on it, providing an important basis for the management of T2DM, especially the prevention and treatment
of diabetes—related complications.
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REXT 1A N i 5 & f A T 58 B2, A T P ARG R 17 X S8R A
HA RO PR ARGV L AR A CHE DEXA /1K
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T2DM SELm R IAH G, JCHOE AR IR I iR %, X
7R T2DM 1 REAFLE R AT A4 M6 1) , 2 TR0 A T RS il PR s
BRI SR LR A AR RIS G R R 3 B 1 2 7
BRI Y 2GR 2 —19, Neeland 1) 25090 732 £ AEBE IR
SHFEIATT 7RIV A 84 KN T2DM) , KB
PIERR I 7 T2DM HeE 22 17 4 B Rl S 8 12 T AR DG Sk
PR g A LG T B 8 22 55 6 2 AR A A vl D DE AR U g
f1.4 kg, B T2DM (% XU A0 2.42 475 (95%C1=1.59~3.68) ,
A T 4 484 51 i 07 S5 Bz i M 5 A e XU TE G
Tafeit E F0F5 &3, 5AERE IR L, T2DM 4K+ J T iR
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BT, X BT 45 R — B0 Re 5 BT e A HE 0L
At MR R 2 AR s = R A G,
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Heshka S 557 B PR 25 243 A 38510 5 i 177 4 AL Fy 46
=, BIYR T4 1185 22 (28.4 kg vs. 27.8 kg, P<0.001) , iEFk#/0
(18.1 kg vs. 18.6 kg, P<0.001), Park SW Z£087E (@ ¢ ABC #F
%% (the Health, Aging,and Body Composition Study) FF #F-Al T
485 £ 4T T2DM Fil 2 133 £ BRI AR N H4R 7 B
TR SRR B, RS AR PR AREAE LG, T2DM R
H TR BRI Bt s 2 B S X A BERE T &
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Heshka S #iWTIH BRI RPN 1557 A DEXA non-DM non-DM; non-DM:  on-DM; non-DM non-DM non-DM: non-DM.
420087 fiFgE RIPEHEAE (3 S81, % 358 kg 18.6 kg 4.1 kg(0) 123 kg — 27.8 kg 66kg  18.6kg
BMI=25 kg/m?;  976);1 315 T2DM; T2DM 43kg(1)  T2DM; T2DM; T2DM; T2DM;  T2DM:.
Efh=45% 4 T2DM, 345 kg 19.9 ke T2DM: 107 k¢' — 28.4 ket 65ke  18.1kg
242 4, 4.1 ke'(0) (T2DM %5
non-DM 4.7 kg"(1) non-DM %
1.5 kg
Choi SI %, FEMT 1 WEF 6575k DEXA non-DM; non-DM: non-DM:  non-DM; non-DM - - non-DM:
20170 B =504 (J3027, 21.98%(0) 8.06 kg(0)  1.50kg(0) 3.89 kg(0)  31.77%(0) 15.26 kg(0)
43548); 33.85%(1) 10.15kg(1)  232kg(1) 577kg(1)  25.02%(1) 10.62 kg(1)
982 % T2DM; T2DM: T2DM:  T2DM. T2DM; T2DM;
T2DM, 23.449%"(0) 929kg(0)  1.65 kg"(0) 3.98 ke'(0)  30.49%"(0) 1533 kg(0)
5593 % 34.85%"(1) 1173 ke'(1) 255 kg'(1) 544 kg'(1)  24.17%"(1) 10.76 kg'(1)
non-DM
Neeland 1] AifEME B FAFA 7324, DEXAF non-DM non-DM - - non-DM - - -
45,2012 fFRY FIPEAE non-DM MRI 355 kg(404%) 65 kg(FZF) 573 kg
BMI=30 kg/m?; (Bl T2DM; 2.4 kg(NIE) T2DM;
A 30~65 5 84 NKJEH 35.3 kg'(39.8%) T2DM; 58.84 kg"
T2DM) 6.9 ke (JEF)
2.9 ke (NfIE)
Park SW  HEWIA SRR FIRIA 2618\ DEXA non-DM - - - non-DM - non-DM:  on-DM:
42006 5T AR 70~79 % (331277, 22.8 kg(0) 54.9 kg(0) 34kg(0) 8.7 kg(0)
1 1341); 279 kg(1) 39.5 kg(1) 2.1kg(1) 6.1kg(1)
485 % T2DM: T2DM: T2DM;  T2DM:
T2DM, 24.9 ke'(0) 57.5 kg'(0) 3.6 kg'(0) 9.1 kg"(0)
21334 315 ke'(1) 434 k(1) 23 ke'(1) 7.0 ke'(1)
non-DM
Park SW itk BAA AFA 2675 K DEXA non-DM; non-DM ; non-DM ; non-DM ; non-DM; non-DM;
45,2009 BFSY 4ERYT70~79 % (B 1324, MICT +0.025 ke/iF +0.044 kg/4- -0.017 kg/4- ~0.198 ke/4- -0.044 ke/iF -0.150 ke/4-
2 1351); T2DM; T2DM; T2DM; T2DM; T2DM; T2DM;
628 % -0.066 ke/4F: 0,034 kg//F" ~0.027 kg/4E ~0.222 kg/4F 0,027 kg/iF: 0,187 kel
T2DM, REFSH T2DM:  RHZHIT2DM,  KEHSH T2DM,  REHSH T2DM;  REHZ00 T2DM: K2 T2DM,
2047 % -0.094 ke/4E" -0.039 kg/4E" ~0.051 ke/A ~0.340 kg4 ~0.103 ke/4F® ~0.226 ke/AF"
non-DM
Lee JS %5, miilfstt W& 3153 A DEXA non-DM non-DM non-DM non-DM non-DM . non-DM .
2010 B =65 % (1566, -0.107 kg/4 4E(0) -0.022 kg/d 4E(0)  0.137 kg/d 4E(0)  -0.700 ke/d 4E(0) -0.398 kg/d4E(0)  -0.278 kg/d 4E(0)
4 1587) -0.070 ke/d 4E(1) —0.107 kg/d (1) 0.043 ke/d (1) -0.606 ke/d 4E(1) 0324 keg/d4-(1)  -0.258 ke/d 4:(1)
M2 % T2DM; T2DM: T2DM T2DM; T2DM; T2DM;
T2DM -0.269 kg/4 4E4(0) -0.291 kg/4 4F*(0)  0.035 ke/d 4E<(0)  ~1.251 kg/d 4E°(0) -0.604 kg/d4E>(0)  -0.601kg/d 4E(0)
2711 4 -0.332 ke/4 4F(1) -0.262 kg/d (1) =0.058 ke/d 4F <(1)  =0.957 kg/d 42 (1) -0.443 ke/d4F2 (1) -0.475ke/4 4F0(1)
non-DM
Akeroyd JM e B ARA 113745 DEXA - - - - - non-DM:  non-DM;
4001400 WSS ROEEESE MR 4 725k 1942 kg
% 30~79 % T2DM, 995 T2DM:;  T2DM:.
4 non-DM)) 706 kg 1934 kg
Anbalagan {4l WA ; - - - non-DM non-DM non-DM:  non-DM:
VPE, X RRokit B%ﬁ;gﬁ DEXA 40.9 kg 19.0 kg 52kg  136kg
20137 B (44£9)% ‘o T2DM; T2DM; T2DM;  T2DM.
fon= 40.2 kgt 193 kg 48k 13.0kg
Kim KS 4, # i TE 414\ (144 non-DM; non-DM; non-DM; non-DM; non-DM non-DM; non-DM;
2014 BESE AERY=65% 4 T2DM, 144 kg(0) 7.8 kg(0) 5.6 kg(0) 5.6 kg(0) 48.1 kg(0) 232 kg(0) 21.0 kg(0)
270 % non- 183 kg(1) 93 kg(1) 8.1 kg(1) 8.1kg(1) 349 k(1) 17.6 kg(1) 14.0 kg(1)
DM) T2DM; T2DM; T2DM: T2DM T2DM; T2DM; T2DM;
149 kg(0) 7.8 kg (0) 5.4 ke'(0) 5.4 kee(0) 472 kg'(0) 24.1 kg (0) 19.5 ke'(0)
185kg(1) 100 kg(1) 7.8 k(1) 7.8 kge(1) 36.7 ke(1) 196 kg'(1) 13.9 ke(1)
1 :non-DM F/RAEME BRI s a: SERTAME IS WM PRI (22 S 11 IR S 9000 22 45 I8 1M =7.0 mmol/L 5 2 h i =11.1 mmol/L ) ; (0)AAE M, (1) 143k

2o ;b T2DM EARHIZ I T2DM 5 non-DM A, P<0.05, ¢ B AL, P> 0.05

Lee JS %%} 3 153 Z4F#E =65 % 1t X B RIFFE M, 4
i 4 AEREYT, Bk T2DM FR A DU LA 25 2% AR AR AR R A
FEf 2% 2Pk T2DM DU AL 25 25 a2 AR MR DR A RE R
1.8 1%, Akeroyd JM %524} 1 137 Z44F#4 30~79 % flitk -1

TR JUL A 5 R TG S8k Kim KS 25257 60 | 4R 5
P T2DM PURAILA B B I AT RAR R (19.5 kg vs. 21.0 kg,
P<0.001) , MBI BMI B A GR35, T2DM LA
U KU A R 1 o 2~4 £

X Bk (e T2DM 5 12.5%) BEATHFSE I % B, T2DM DY Ji; 23 BHE

VPR 5t A T UL PR St o e A AR P X B 24P i R 58 JUL A Abdulameer SA 25245t 47 I & T T2DM B %5 & 19 F 5%
B U225 . 53 1B REA ST & B, 76 W B ER N R HEATIAAN)E KB, 26 WRFSE R T2DM B2 BERG N, 13 T
T2DM FR LA B e AR PRI > 0.4 kg, 42 B AKT K TN R R M8 TR Y R W B T 25 R
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Akeroyd JMEEPVE B, T2DM il i34 B 5 A EWE R Sos AFFEAH LI
Rl 2 | 7T B A R %8 B BT (1,09 g/em? vs. 1.04 g/em?, P=
0.01), XLELE R —FT RE SO BT B3 BT |
BB A TR R AR SIS S AT RAEA K, M —
LR HT 7, T2DM #1555 BE KK i TR R AR
HASBHROL B AR BMI EUHI25 06,

3 N 2 BUMEPRFS SHE R SRR IEE R

3.1 RHBE

PR I i 10 %O M G | FEE TR G A 85
TR E Y I A O IR0 L 05 XU £t —
BN IR 1 R I v 53 55 I A P A AT, S it/ DA 3R
SEREFRER ARG E N R, SECO MM T AAE . B, 4%
s T AU | AL R A0 X D PR R A B A A
B, ARTA S T2DM R E AN 25 B A8 i BFFE AT
B,
3.1 MUfE Park SWAFUSIEAL T 458 Z 4 70~79 2 1%
AF T2DM (B K 2 133 A4 ARBH BRI W HR 2, #0087 i PR s
FFEEA (=6 4F) SO L I 21 2R B (>8.0% ) , LA DI RERY
TR i, Kalyani RR 25RO 4 [ {aERR 5 75 FE A6 A i A
(National Health and Nutrition Examination Survey, NHANES)
L T 5 434 ZAFEE =50 Z ARG S 55 TR Z )
TE A PRI R 358 w00 AR I 27 5 7 KTt S5 AR G A1
BIMLIA Bt RIS A e B , A 9T 47 EL R B R I TR
FAFSY (2003—2011) H 4T 984 44 4EH5 25~96 % HYZ: 54 ik
PSR, 40t 0~7.5 4 (P 1.9~2.2 4F) KWK 5
B, UK 1 T 2 LA 5 B R 8 I AT Sk /s 8 I
WERTRETE T2DM B35 LA I 22 R 22 9 ook Bl o ke 25 3
BIEH, WFRAEE IR, 33223 20 T2DM L
PR S84 0T R P i/ ) R T S 2 5 B i W A7 1 K- b 35 1F
AHSG , FHH BLLk A 1 MR =5 v R a2 shilll 2 B AR 1)
AR R
312 MHE i H R RS £ X6 O R R | I TR
SRR T AR E L AP AR R, L IR LA A R
B ot —2B R0, Ye S SFPWEAE X ARZEI L T 44 18~80 %
13 130 42 5% 058 K IS 45 LS bl s OU R -
R I s . BRI i AT A AR i Bk iz
BAFDR A O A ORI SR PR SR Lo A DG HE R o
FOFREED 12 5 B R R B R A 52 I T
B HRE
3.1.3 IftAR AR R v B T REAE AR AR ELRY OC
R LIS R T 2h S M S 2O R =L, Y
RMBRIT & e S 2k, LA A 55, 5k = A8 i
i 5 T 24 12 05 22 TP LR Z 1) g A 30 S, SnT Rg s Ak
g5 & S/ i i g 2 — 22 5 . Wajchenberg BLPOYE 558
N & BUE AR 45 2 5 55 e i H I = R A P IR 2R

FIZKSF 458 1 e B B NS B KA OG . T2DM IR % 5
i 5 B ARHOAE OGE, L 5 SR Loy 1 A DG SR D R
PR,

32 i

HHIIAYT T2DM 254 2845 19 B 28 S S R |
BN e AR IR oo WE LRI 7], DA ST S 4E K L 4%
BT I AR M 247 G 9 v 1 2R IR AT - 1 (glucagon-like pep—
tide 1, GLP-1)Z A5 FH—i4 i A2 -2 (sodium-
glucose cotransporter 2, SGLT=2) SZ A il 7] Al — kB KB4
(dipeptidyl peptidase 4, DPP—4) #5145

ok 5 2R B e 5 BRI - e 15 2R B 5 R X T2DM
B B3 (500 52 25 R 2 KGRI i52 0, Juurinen L S5 B4
5 1 5 22367 X6 T2DM JHERIE AR s 5 2k R A f £ 2% AUk
PRSI ORI 2 R 2AYT T AN )R, T2DM AR
Jif7 J AR 0, AU I o ek 2D 209 , 1 0 A I R 1z
AR AT RS L S — IR SRR Y R B TR T
T2DM v, H RS RS I et 5 2 oAk iRy 12 i) B TR
I 135.2~155.2 cm?, NBEARIEA408L 98~108.7 cm?,
T DU FBOL A 5S4 1 18.7~19.6 kg, AR5 13 17 o ek
TG AR e RG2S R B, RS
T8 £y 22 A M I 5 2R O S B P A T R B T K
R I I st AL PR e S R L PR S5 8 T b
[ 5 5 LA i et I R A B,

UK, Z2 B0 5T F I, R ORUATCR e A e ko
R R S —IRENLIE BT 4 360 4 BB Sl
S AETE T, U AR B AR IR 2 5 R B2 67 R
W0 447 45 R R B R OSUDA A I e e ot HL Aty
HARFRFREIEINE, Domecq JP A5B9E45 %& BL, — H U]
OB AR I 2T 2 1 TR 1.09%~1.5% , ) sk Al 4o 14 o 0 ek 4% 24
1.1 kg, Wang H ZPWE5 % B0 A —H UK 1 700 mg/d &
7 6 N MR R 3.51 ke, T K2 T B A JIE RS
KR HIUR 5Tt T A AR Ak iR 2R H T A BOBUIR 1 700 me/d
BIT 2 A A)E BIEN BT 5.1 ke, SULPY BT L3 0
4.85 kg, UKPDS WFFE P, Az 52U TR B A Il E A ik
BN 2 kg, BRI T i 3G 0 4 kg, = FFODUNCZL 4% 55 2t 34
L5 ke, i — HUXSUNR R A RS Ava 7 20 AR BT i 1A W Wk
ARfpE,

T DR 2K« 9F 9 3 B, (7 P DR 24 245 40y T 6 4 5 6 344 Jon
2.0~2.3 kg, LEAD-2 F5EH &L, 4% 51 SE MR = HOSUIEE A
(A B B IEER N 2 kg, ST 25 BEAILIA) 2 5 43524348
J1.1 kg B 1.3 kg; LEAD=3 BF58 i & B, K 5 & JR A 40 i 1
H o LRI N 2,690,

WEE IS e 6 A O 5 B B I M e R 2 2 g RT A 4
B R, o i R WA S, o I 1 0D sk TE A
ARk, T2 WERR 7 LB T B . Rasouli N SRS 3
W, LA B i T AR S5 2 Ji 7 (Can i SR PN A 107 ) e # 31
FE T RRIFALLY, DT B o ok 3 R AUt . 53 — T ML B
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B FRNT 522 BRI A LG, mbA% 2 I 20 14 S = 1 A 3.88 kg,
HCrP BRI T G i S (IR | 3 AR B R AR T 3
WHERRIGTE 2 H 34 TCH 284k ) | JULIA) o TG B Sl A2 Ak
Nam JS S0 U2 M6 S ERTA ST 12 65, T2DM 1A 5T &k
1 BMI Y58 i, g AN B T B 2 AR s .
Punthakee 7 2558 & 80, FH 2 #& DI ERIGYY 3.5 4F)R, 5
{22 R L, 4 B BRI n 4.1 kg, R PO RIEAR 5 02> |
BeRRRITHE I, S IUA BT A 2 2H 2 [E) JC ] 22 5

oM T 30 < oo A ) ) 2 A T AR K
B EEFVE S MR R B R IS IR
WA, HAT R R R A T o AR S A B, oo AT A 550 T
FEBEAL I 2T 28 1172 TR 0.5% , 14508 - B 0.4 kg 5%
SR e,

GLP-1 Z R . H AT IR bl Y 2 F GLP-1%Z
PSR 2 A R SE TR, I IRELAT TR e & 4
JEIRE I A BT R AR M, 7R LEAD RAIWFTE R LA
FH SR FH AR IORAS AT LSS U , 38 REAS IR A I

I AR PN AR 77 5 st i SEFE TR RIS s
FORT SRR R R AR5 | I ASOAR s A D LA 2 28
WS

SGLT-2 Ml . H Ay i iy SCLT-2 il F 226 R4k
G GBS SEAR SIS, 2R R, SCGLT-2 i 51
FrEUA TR T B S BRI S s A 5 DRRERIL AR A
) R A A e 7 i B A AR M 5 B X s O Y
LIGHT W52, S 415 ( B HIAZE H AL e i) ihy 7 fd
HA R EENEE T2DM S8 35 0 B A o KA T A R 22 Ak, BRI
U/ I 5 e 1 ] I U 1 L PR AR 8 T R R,

DPP-4 5] . H i E2AFEINTT I IITT HEks 51
7T BT SNTT PR ST DPP=IV 304 B A o0 1) 5%
WARIFFE AR D, —T0%F 2 641 44 BMI>30 kg/m? ) T2DM i
HRRTE R 2G| AR, DPP-4 S 24 57 7
Byl 1.8 kg™, 85— IR PURE ST T F0-22 R (i gk
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