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Assessment of Pancreatic Fat Ratios in
Individuals with Different Degrees of
Impaired Glucose Tolerance Based on
Pancreatic CT and the Correlation with
Pancreatic Islet Function*
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ABSTRACT

Objective To assess pancreatic fat ratios in individuals with different degrees of impaired glucose
tolerance based on pancreatic CT, and the correlation with pancreatic islet function. Methods 178
patients with impaired glucose tolerance who received oral glucose tolerance test (OGTT) in the
hospital were selected as the study subjects. According to the status of impaired glucose tolerance,
they were divided into the impaired fasting glucose (IFG) group, the impaired glucose tolerance
(IGT) group, the IFG+IGT group, and the newly diagnosed type 2 diabetes mellitus (T2DM) group.
Pancreatic CT was used to assess pancreatic fat ratio. The correlation between pancreatic fat ratio
and pancreatic islet function [fasting insulin (FINS), 2h postprandial insulin (2h INS), homeostasis
model assessment of beta-cell function (HOMA-B) and homeostasis model assessment of insulin
resistance (HOMA-IR)] was analyzed. Results Pancreatic fat ratios in the T2DM group [(19.72+3.50) %],
the IFG+IGT group [(16.09+3.14) %], the IFG group [(11.42+2.38) %], and the IGT group [(9.98+1.85)
%] decreased in order, with statistically significant differences (P<0.05). FINS and 2h INS levels in the
T2DM group [(32.02+5.73) pU/mL and (116.79+17.82) uU/mL], the IGT group [(27.74+4.20) pU/mL
and (93.78+15.35) pU/mL] and the IFG+IGT group [(27.81+4.25) pU/mL and (93.29+16.54) uU/mL],
and the IFG group [(3.19+0.83) pU/mL and (23.1645.08) pU/mL] decreased in order, with statistically
significant differences (P<0.05). HOMA- in the IGT group [(64.56+8.60) %], the IFG group [(43.71£5.54)
%] and the IFG+IGT group [(42.69+5.56) %], and the T2DM group [(33.39+7.48) %] decreased in order,
with statistically significant differences (P<0.05). HOMA-IR in the T2DM group (1.25+0.26), the IFG+IGT
group (0.9110.16), the IFG group (0.69+0.12), and the IGT group (0.31+0.08) decreased in order, with
statistically significant differences (P<0.05). FINS, 2h INS, and HOMA-IR were positively correlated with
pancreatic fat ratio (r=0.345, 0.459, 0.689, P<0.05), while HOMA-B was negatively correlated with
pancreatic fat ratio (r=-0.576, P<0.05). Conclusion Pancreatic fat ratios in individuals with IFG, IFG+IGT,
and T2DM increase in order. Moreover, it is closely related to FINS, 2h INS, HOMA-IR, and HOMA-B.
Keywords: Impaired Glucose Tolerance; Pancreas; Fat; CT; Pancreatic Islet Function
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1 BB ZRERA R
mA TREIMAE(FPG) ¥EG T 2hIHE(2hPG)
IFG 5.6mmol/L<~<6.9mmol/L  7.8mmol/LLATF
IGT 3.9mmol/L<~<5.6mmol/L  7.8mmol/L<~<11.Immol/L
IFG+IGT 5.6mmol/L<~<6.9mmol/L  7.8mmol/L<~<11.1mmol/L

HriZWT2DM FPGIAZE]7.0mmol/LLURz () 2hPGiAZI11.1mmol/L

1.2 5% CTHEBREREMMS &b @iZ64EBheCTH(ES:
EEGE643F Light speed VCT)#{TRRECTHE, BHIZIER
BRI IRE B URRKA~6h, HEKRENIESHBRERMEMI,
REFNF LERE, NRETMEEIIEAEAE TS, BAXAESH%
MNT: EBEESHRHFH120kV. 200~250mA, KEEES
1EEE 35 790.55/E. 0.98, EESEERT A N512X512,
0.625mmX40mm, XEIHEEREERER, FEEEEES MM,
1.25mm, BRBRAEBARVCTESEREN: <30HU, 1BEQCT Pro 6.0
RERITRRIEHR D SO EREN Tz i NREXE
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WCTEREE®R, ERNARHNEER, TREGTHERREX.
RSHEZD(WEL), BIERUKERRUERE, 1LEK. KL
REXNFE—EE, REFX=AHSSE L3 MERL00mm =K
MBX (RO, 2RFHHEERR, HHEFEBAMLmE. BES
FERTRERFAALR, BE G EITEREIRS, B3 ROCTFIYE
NEIIBERAR D G (AR X /BEAR 2 EFR X 100%), REITE
FIE (BB BB S G tb B H0/3) B RIBRRRAE A AL 2 itk
EFEMRE, DEROITIEFRREFTI0EME S EREEBYIR.
B IRA R (MR I IR S M BRERAS IR 0 G EE A “SARE”
DESCTNEERIN—3%,

RDINAEIT L : RESHNETEAL10~120IRE TERBK I,
—EBFRES, ARES, FUEN(HEF10cm, ER3000r/
min, ZE410min), HDBIE, #EEAAGREIETTERSER
(FINS)/KFEHM; ESHEIRE2hREEEKM, #HITEFME
NBZE, UWEEEIFBEERITRGE2NEZE (2N INS)KF
Mo FFPGXFINS/22.5#1TitH, BEIREIXRMIEEH(HOMA-
IR), ¥&BB20XFINS/(FPG-3.5)#1Tit5H, BRIRMAEINAEIEEK
(HOMA-B),
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Bl CTRRARAE AR . AT A CTAb (L B R, 1BE N BB AT ER, ICEIFKPT A2 B0 RSk BRIK. BREH, JF T bt Al MAS AR B o o .

1.3 ZEiHE R HURBASPSS 26. 0 A HITRIE, AR
Bl “n(%)” BRETR, R HBE; FEESHHARITESR
BHA(x £s)ERR, ZHXRNERRAEDTERK, 24
AL REISNK-qi 3, ZAIFES D HIITE R U FI
[M(P2s, Prs) &R, fEAkruskal-wallist&3y; X4 HER
PearsonfBx 9 #i%; CTSEMRIMEREEISL D SEEER—K
Y rEABland-Altmani@ ik, KIRKEREVEOD.05,

24 R

2.1 #A—RBEILE W&R2, 4BMR. EfS. (KEIEH(BMI).
£93KE(DBP). IRZEE(SBP). HIM=EE(TG). REBERE(TC). =
BRERSTE BABEES (HDL-C) R A B RS & M BB E R (LDL-C) LR L 2
EEZ2(P>0.05)

2.2 CTEMRIBBRBRAERA AR 72 5 b4 R—BE CTNEMRAR

BERARL S S EE(13.69+2.58)%, MRIMEH(13.50+2.61), —&E
fE59(0.19£0.05)mmHg, Bland-Altman—XM42H 2R, 95%
— M RPR(95%LO0A)(0.04~0.23), P<0.001, & MER—
BERITo

2.3 A4AFRBRAEBARE S S ELEEER T0R3. FRRRBSAAAR S StbA:
IGTAA<IFGAHA<IFG+IGTH<T2DMA, EEEFAITEEX(P
<0.05)0

2.4 BB THAEIEATLLER R4, FINSS2h INS: IFGH<IGT
H5IFGHGTA<T2DMA, ERBRITFEEN(P<0.05), IGT
H5IFGHIGTALLREHAITFEENX(P>0.05); HOMA-B: T2DM
A <IFGASIFG+HIGTEIGTA, ERELAITFENX(P<0.05),
IFGASIFGHIGTALLREARITFERNX(P>0.05); HOMA-IR:
T2DME > IFG+IGTAH>IFGA>IGTA, EEERITEEX(P
<0.05)0

R2 4A— BRI (%)]

A5 451 FIRMIR(F) F (%) BMI(kg/m?) ME(MmHg) TG TC HDL-C LDL-C

3 z 18-40 41-60 >60 DBP SBP (mmol/L) (mmol/L) (mmol/L) (mmol/L)
IFG£H (n=42) 26(61.90) 16(38.10) 10(23.81) 17(40.48) 15(35.71) 45(26,79) 23.67£2.38 70.45+7.12 122.08+13.91 1.28+0.24 4.02+0.47 1.52+0.26 2.10£0.38
IGTA(n=61)  35(57.38) 26(42.62) 19(31.15) 25(40.98) 17(27.87) 43(28,80) 23.94--2.41 68.82-:7.01 123.82+13.06 1.25+0.21 3.96:£0.45 1.57+0.23 2.04+0.36
IFG+IGT4H(n=36) 21(58.33) 15(41.67) 8(22.22) 16(44.45) 12(33.33) 44(25, T7) 23.58-£2.37 71.23+7.25 121.97+13.64 1.30+021 3.91+0.41 1501025 2.12+0.34
T2DM#A(n=39)  24(6154) 15(38.46) 11(2821) 15(38.46) 13(33.33) 42(23,81) 24.02+2.43 71.58-7.30 120.59+14.18 123025 4.05£0.43 1.5410.21 2.18+031
x2/F 0.302 1.589 1.875 0.316 1.498 0.468 0.742 0.776 0.758 1.311
P 0.960 0.953 0.093 0.814 0.217 0.705 0.528 0.509 0.519 0.273
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R3 AARBRBERIRR S &S LLEE R RS HXMEDH
2851 PRARRERA AR 23 i EE (%) = PRARRERA AR 3 i tb
IFG4(n=42) 11.4242.38*% r P
IGT4E(n=61) 9.98+1.85* FINS 0345  <0.001
IFG+IGT4A(n=36)  16.09%+3.14* 2hINS 0459  0.005
T2DMA(n=39)  19.72%+3.50 HOMA-B -0.576  <0.001
F 124.602 HOMA-IR 0.689  <0.001
p <0.001
1 STODMALE, *P<0.05; SIFGHGTALLE, 'P<0.05; SIGTALLH,
4p<0.05; S5IFGAALLE, “P<0.05,
=4 SARBIHEEBIFHLR

483 FINS(pU/mL) 2h INS(uU/mL)  HOMA-B(%) HOMA-IR

IFG4A(n=42) 3.19+0.83* 23164508  4371£554*  0.69%0.12*°

IGTA(n=61) 27.74+4.20* 93.78+15.35* 64.56+8.60*" 0.31+0.08*

IFG+IGTA(n=36)  27.81+4.25* 93.29+16.54* 42.69+5.56* 0.91+0.16*

T2DMA(n=39)  32.02+5.73 116.79+£17.82  33.39+7.48 1.25+0.26

F 427.343 323.819 174.664 294.468

p <0.001 <0.001 <0.001 <0.001

FE: ST2DMAALLER, *P<0.05; S5IFGHGTALLEK, P<0.05; SIGTALLE, “P<0.05; 5IFGALLE, *P<0.05,

2.5 XML NMRS55E2-E5, FINS. 2h INS. HOMA-IRS
FRESAERAEL 9 L 2 1EMAX(P<0.05), HOMA-BSRERRRERAAL 7>
H b Z A% (P<0.05).
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