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(BE] HIY  FiT 2 BB IRIK (type 2 diabetes mellitus, T2DM ) 8 2 S [a)F2 BE P9 I8 7 16 FH -5 A0 kA 56 48 FR
KAERR IR AR AE SE k. J5ik BRI 2017 4F 10 H % 2018 4F 9 A gti2 T R EE R K228 g BB iy 682
%1 T2DM HFMADIIE, 185 RN A (DUALSCAN HDS=2000) #: P B8 17 T R (visceral fat area, VFA)
FF% VFA 0 ~ 50 ecm?, 50 ~ 100 em?, 100 ~ 150 ecm?, =150 cm? 73 A A, B, C, D44, i 4 HIER . BMI, 1§
R TR AR . B 3R (INS) S C-JR(C-P) BEHGRE . JRIR(UA). Iifg. HCY. BEMZE C(Cyse) 22 7 IF41
BrAHDGHE, DARRIT 2 BUBEARE 35 VEA 58 KIS PR A OC R MAHDCE. 858 MNERED B SR . BML. 18
T FHEMF AR IEAI I (r>0, P<0.05), A, B, C. D44 INS(Oh, 1h, 2h), C-P(0h, 1h, 2h), UAJK
KR E (P < 0.05), VFA 5 INS(Oh, 1h, 2h, 3h), C-P(0h, 1h), TG, APOE, UA, CYSC # & IE%&
(r>0, P<0.05), &5 2 AN HRE VA S0, SR, Hih =08, JRIR. CYSC EIEH,
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The Correlation between Visceral Fat Area in Patients with
Type 2 Diabetes and Obesity and Glycolipid Metabolism

YANG Lu, SHI Wen-jun, ZHAO Ling, DU Shi-gang, CHEN Pei—qi, KE Ting—yu
(Dept. of Endocrinology, The 2nd Affiliated Hospital of Kunming
Medical University, Kunming Yunnan 650101, China)

[ Abstract] Objective To explore the relationship between the different degrees of visceral fat area and
obesity indexes and glycolipid metabolism indexes in type 2 diabetes patients. Methods  From October 2017 to
September 2018, 682 T2DM patients admitted to the Endocrinology Department of the 2nd Affiliated Hospital of
Kunming Medical University were included in this study. The visceral fat area (VFA) was measured by the visceral
fat detector ( DUALSCAN HDS-2000) and divided into group A, B, C and D according to VFA 0 ~ 50 cm?,
50 ~100 em?, 100 ~150 em? and =150 em? The differences of waist circumference, BMI, abdominal
subcutaneous fat area, insulin (INS) and C—peptide (C—P) release test, uric acid (UA), blood lipid, HCY,
Cystatin C ( Cysc) in the four groups were compared and the correlation was analyzed. Results  There was a
positive correlation between the visceral fat area and obesity—related indicators (r>, P<0.05). VFA was positively
correlated with INS(Oh, 1h, 2h, 3h), C-P (0 h, 1h), TG, APOE, UA, CYSC (r>0, P<0.05).
Conclusion VFA is positively correlated with obesity, insulin resistance, triglyceride, uric acid and CYSC in
patients with type 2 diabetes. The greater the VFA, the more severe the degree of obesity and insulin resistance,

and the higher the blood uric acid and triglyceride.
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Ji5 T FH (visceral fat area, VFA) & T 3EAL NG
05 R AT o AR BTN, 2 OB R BB A AEBEAC
WAL A WA TE BRI ZE AL, MR IR R AL &
o0 E JR 8 2R RS e AR PR R A AR A o A
J5 o AWESE & TE A A B P I AR 77 TR PR s A8
HS, e T 2 BB bR S8 S E AR g T AR
ESHERE A AR AR AR A AH G

1 #AREFIE

1.1 —fE#EN

B 2017 4 10 A & 2018 4E 9 H stz TR W
BB K255 M E = BE 9 o W R 682 i 2 Al
Wi PR 8 AW 5Y A A B D A A
(DUALSCAN HDS-2000) 4 i A AIE A ity e AL (VFA)
FF4% VFA 0~ 50 cm?, 50 ~ 100 cm?, 100 ~ 150 cm?,
=150 em24r N A. B, C. D44, 99 AbpifE:
(1)21~79 %5 (2)FFA HEH DA 4 (world health
organization, WHO) 1999 4F } [K 5 12 Wi b #E 7Y 2
AR D Q) H5EREEMERE RIS
RHZE R SHtEE . HEBRbRAE: (1) HA AR
A ()WL ME L (3) & IFE LN
ARINREAN A . BRI . LAt P o WA AR
H S R
1.2 A&

15 FH PR S 195 460 A (DUALSCAN HDS-2000

W ) %F A2 AR R AT RN D0, BRI
it G 2 AR S 05 2 h IR, RS R M C-
BRRE ORI R L2220k, HbAle R L
M, GSPRHA L, F1% H Abbott Architect
16000 4= [ 3l A= 4k 43 B A% 1 fig (BH [ B (TC)
Hl =05 (TG) . 1= % B g 25 (1 IH [ i (HDL-C) .
053 B e 4 (AR & B (LDL-C) . B 1 a(LP(a)).
5 1 (APOALl. APOB. APOE). IEES N8Ny ig
(NEFA)) 08 bRt A7kl
1.3 Fit=F4eE

H spss19.0 At Ar it o8, IES0 A
TRk Hxxsfon, L4 i H L
BTG R 2200, P L LSD— K5, AH
KM Pearson #1481 o R AS 40 A0 11 &
PERE: HVU B R, A A A P REAS Bk
RGBS, AH M43 MR I Spearman #H 56 23 #7 o
AR RO RHA LA 2 K25, P<0.05 %
INESAGIT R,

2 H#HR

2.1 4E—BERILE

2.1.1 A. B, C, D44l, 4F. 5. wHk
ERTLGI2#E L (P>0.05), WLE 1,

2.2 VFA 5HEBHEXIERIIX R

22.1 VFAEREE.BM.ETERBXE A4,
BZH. C4H. D AANEREA IS PRIER . BMI, KT
Jig i T AR b 1, 28 8 R AIL I T RERE I O 22
ST, ZRAGITFENL(P<0.001), #F—H17
LSD-t WiWitb#s, A, B, C. D4 4l[EJERKI . BMI,
K P Re A 22 A Gei A L, WAk 2,

2% Pearson Al ME M1 VEA 55 08 JFEAH OC 45 F1
JEEFEL . BMI, J& &8 K T g 5 AR 3 HA IR AH SCHE
(r>0, P<0.001), WK1, K2, K 3.

2.3 VFA 5REHEXIERHXER
231 VFAEBERERAMNXE A4, B4,
CH. DAKB R, C-IRBHLR RS RO,

R14HFR ER JRELR

Tab.1 Comparison of age, sex and course of disease in the four groups

e (=271 AZH(n=170) B#l(n=373) C#1(n=209) D4 (n =30) F/MH P

AR (F) 53.44 +10.04 54.70 £ 9.54 5526+ 10.42 49.63 +12.23 3.082 027
P (5 /4c) 45/25 242/134 138/71 21/9 0.400  0.94
it (a) 6(1.8, 10.0) 5(0.5, 10.0) 5(0.9, 10.0) 5.5(0.8, 12.3) 1.686  0.64
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Tab.2 Comparison of waist circumference, BMI and subcutaneous fat area in the four groups (X +s)

TER A (n=70) B4 (n=373) C#(n=209) DZH (n=30) F P

JELFE] (cm) 84.09 + 8.9844 88.60 + 8.024 96.81 + 7.05 10520+ 12.88"2% 76279  <0.001
BMI(cm/kg?) 21.96+2.79%4 23.86+2.374 26.73 £2.87 30.03 £4.4744 114.873 <0.001
WA T eI A (em?)  98.15+£33.80%4  141.22+41.064  183.95+56.22  255.89+£90.44"24  109.778 <0.001

HAA L, "P < 0.05; SBAL AL, ©P <0.05; 5CHLILEL, 4P < 0.05.
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Fig.3 VFA was positively correlated with the area of

subcutaneous fat
X (P<0.05), BT 3 h SR, C-kER
TGt X (P>0.05), W3,

2% Pearson M ME T, VFA 5B E . C-
PRBER S S Z (Oh, 1h, 2h, 3h), C-jik
(Oh, 1 h)¥WEAEMXHEGE>0, P<0.05), 5C-
JE(2h, 3h)HTAHXME(P>0.05), K4, 5.
2.3.2 VFA 51f§.UA.HCY.NEFA.CYSC &R
BHEFRXER A4l. B4, C4l. D4l UA KK
e, S eLIRIT R T 2, ERA%ITF
BN (P=0.007), #—2fT A4, BA., C4H. D
4 LSD-t Wb, A5 c4l. D4llal, B4l
H5cdl. D4, cdl5 D AR ZEREE ST
BN (P<005), AAMBHAER LG ¥E X
(P>005), TC. TG, HDL-C. LDL-C. & 1
a . APOAl, APOB, APOE, CYSC. NEFA.

R3IAERBE.C-RABEMEIEE (X +s)

Tab.3 Comparison of insulin and C-peptide release experiments in the four groups (X + s)

FEFR AZH(n=170) B4 (n=373) C#H(n=209) D (n=30) F P

0 h INS(ulU/L) 8.23£2.0824 10.24 +£2.734 14.26 + 4.86 18.75 +2.25* 24 22.514 <0.001
1 h INS(ulU/L) 26.67 £2.9304 29.89 + 1.154 3791+1.8 46.66 +7.18"44 9.372 <0.001
2 h INS(ulU/L) 29.76 £ 3.6404 38.80 + 1.804 49.84+2.85 67.29 +11.62744 10.528 <0.001
3 h INS(uIU/L) 24.69 +2.68 34.43 +3.34 39.83+£2.10 50.01 + 8.09 2.351 0.071

0 h C-P(ng/mL) 2,10+ 1.56%4 2.36 + 1.494 275+ 131 347+ 1917204 9.180 <0.001
1 h C-P(ng/mL) 3.54+0.4144 3.68 +£2.134 4.09+2.22 5.04+£2.98°244 4336 0.005
2h C-P(ng/mL) 471 +£2.2454 524 +3.344 572 +3.48 6.86 +£2.44"24 3.392 0.018

3 h C-P(ng/mL) 436+1.15 5.54+2.34 7.07 £4.58 551 +224 1.933 0.123

S5A4 R, *P <0.05; 5B K, 2P < 0.05; 5CH K, 4P <0.05,
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Fig. 5 VFA was positively correlated with C-peptide(0 h, 1h)
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HCY 27422 X (P>0.05), Wk 4, K6,

2% Pearson 1 & M 43 #f VFA 5 TG. APOE,
UA. CYSCHHIEMXEH(r>0, P<0.05), 1
Kl 6; VFA 5 TC, HDL-C, LDL-C. JE&HEH o .
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*R 4 44H1MPE.HCY.NEFA.CYSC &R HHEIFIERILE (X £ 5)
Tab.4 Comparison of lipid, Hcy, NEFA, Cysc and other metabolic indexes in the four groups (X +s)
=L A (n=70) B4 (n=373) C4l(n=209) D (n=30) F P
TC(mmol/L) 4.66 +1.31 4.62 + 134 4.64+1.18 5.23+3.90 1.575  0.194
TG(mmol/L) 2.16+0.27 2.76 £ 0.74 2.99+0.18 3.30 +£0.54 1.255  0.289
HDL-C(mmol/L)  0.68 +0.08 1.19 £0.45 1.24 +£0.07 1.16 £ 0.48 0.547  0.650
LDL-C(mmol/L) 2.90 +0.89 2.91+0.95 2.91+0.82 2.98+0.91 0.053  0.984
g% Ho(mg/dL) 16.95+2.17 15.24 +8.30 14.51+8.39 13.17 + 6.94 0.404  0.750
APOA1(g/L) 1.33+0.28 1.33+0.58 1.30+0.25 1.23+0.26 0.551  0.648
APOB(g/L) 0.93 +£0.28 0.92 £0.25 0.95 + 0.24 0.87 £0.29 0.998  0.393
APOE (mg/dL) 4.16+1.77 4.46+2.70 4.64+1.95 5.33+£2.65 1.626  0.182
CYSC(mg/L) 0.96 + 0.06 1.02 + 0.46 0.89+£0.19 1.02 +0.30 0.159  0.924
NEFA (umol/L) 528.85 +296.31 567.51 £271.37 560.55 +288.61  694.52 + 62.67 2.131  0.095
HCY (umol/L) 15.05 +5.58 15.12+£6.29 15.85+10.37 15.21 +7.64 0.433  0.730
UA (umol/L) 32743 +116.804 35434+ 112.67%  37530+109.35  386.92+136.58"24 4090  0.007*
HAZ L, *P <0.05; SBALLLAL, “P <0.05; 5CHILLAL, 4P <0.05,
40 ¢ 30
r=0.08, p<<0.05 r=0.11, p<<0.05
35 |-. ™ 25 s ®
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= s 5 220
é % = . *
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Fig. 6 VFA was positively correlated with TG, apolipoprotein E, UA and Cysc
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