TS SC R 2022 4 11 A4S 37 %5 11 W] Radiol Practice, Nov 2022, Vol 37,No.11 1337

- SLIAFET
DCE-MRI K" [&] £ 340 87 54015 2H 27 PEU 08 R 0 S 5 105 ik

Jotor s s
1ML R 2%
IR AR R R S

[(HZE] HH:A T DCE-MRI K™ BXEZ 55 KMAFFNELARLTHEHMDERET,
FiE:28 A3 A ALEBERRART G RS AR RBA (14 R) Ferf BE(14 R), BRI G L
B 5 0(0.4.8,12,16 J8) *F AT A R IEAMEAT K K & FSE-T, WI,FSE-T, WI, 3 & 2} 1t 3% 5% MRI(DCE-
MRD # &, @it 425K A F AR K F M F M DCE-MRI K™ B, & T % 16 & DCE-MRI K"
Bk A HAFAEAL, % 16 BB R IE 5.6 HE4RAT CD34 Szt 3 &, it F o % % E (MVD) L ;
PR T AR EBRRCE R MR BAFARL., R A TH 16 B DCE-MRI K" B i ik B 502 A 34
JE4E A Median Intensity, Mean Deviation, Quantile50, Quantile75, Quantile95, RMS, sum Average.
difference Entropy.Mean Value, B A BTN EH ML E R T E5B AR M ETILA R, £ 25 2o HEA
WH%X, CD34 oAb R 7% 16 BA4EFRAEMERTH MVD &3 Ba 2Kk (Z=—3.785,
P<C0.01), Spearman #8 % % #7 £ £ % & Median Intensity,Quantile50.,Quantile75 5 MVD £ #i 48 %
(r=—0.504,P=0.023;r=—0.490,P =0.028;r = —0.541, P =0.014), 2 F XK # 5 X2 LI 4=
BRBEMEELZ(P>0.05, if: A F DCE-MRI K™ B ) 2 38 A 5 7T 37 5] 48 o5 - 20 5 4 20 k4
MEN ERATFHRRHEM T REL R ARBAX, 225 R AMRERLFFA X, AT DCE-
MRI K" B 5022 4 47 Fo A 20 52 B0 B 3R D 48 ko - 0 B B R 8 % B R T 4749,

[XBIAY ABAkm; T4, Mhd,; BERRE; LE M RBtEF

[FE45ES] R145.2;R587.1 [X#EKFFEEBI A [XEHS]T 1000-0313(2022)11-1337-06

DOI:10.13609/].cnki.1000-0313.2022.11.001 FAg R (T IRRS)FRIREE (OSID) :

Integration of metabolomics with texture analysis based on DCE-MRI K™ map of early bone marrow mi-
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[Abstract] Objective: To evaluate early bone marrow microangiopathy with texture analysis
based on DCE-MRI transfer constant (K" ) map and metabolomics in diabetic rabbits. Methods:
Twenty eight male Japanese rabbits of about 3 months old were randomly divided into diabetic group
(n=14) and control group (n=14).After the rabbits were successfully modeled,all rabbits underwent
lumbar sagittal MRI imaging (FSE-T, WI,FSE- T, WI,DCE-MRI) at Oth,4th,8th,12th,16th week,
respectively. K™ map of lumbar bone marrow was obtained by fitting the pharmacokinetic model. Tex-
ture parameters were extracted from DCE-MRI K™ map of the 16th week.At 16th week,lumbar ver-
tebrae 5 and 6 were used for CD34 immunohistochemical staining to calculate microvessel density.
Lumbar vertebra 7 was crushed to obtaining bone marrow for metabonomics.Results: The texture fea-
ture parameters based on K™ map at 16th week were screened as Median Intensity, Mean Deviation,
Quantile50, Quantile75,Quantile95,RMS,sum Average,difference Entropy,Mean Value.Diabetic bone
marrow microangiopathy were related to lipid metabolism disorder, mainly related to linoleic acid me-
tabolism.CD34 immunohistochemical staining showed that MVD of lumbar bone marrow in diabetic
group was significantly lower than that in control group at 16th week (Z = —3.785, P <{0.01).

Spearman correlation analysis showed that Median Intensity, Quantile50, Quantile75 were negatively
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correlated with MVD (r=—0.504,P =0.023;r=—0.490, P =0.028;r=—0.541,P =0.014;95%CI).

There was no significant correlation between differential metabolites and texture parameter feature

values (P>>0.05).Conclusion: The texture parameters based on DCE-MRI K™ map can identify mi-

croarchitectural modifications in diabetic bone marrow at early stage.Diabetic bone marrow microangi-

opathy are related to lipid metabolism, mainly related to the abnormal linoleic acid metabolism path-

way.Integration of metabolomics with texture analysis based on DCE-MRI K" map is feasible to e-

valuate diabetic bone marrow microangiopathy at early stage.

[Key words] Diabetes mellitus; Bone marrow; Microvascular; Magnetic resonance imaging;

Texture analysis; Metabolomics
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