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Evaluation of mitochondrial function of skeletal muscle in type 2 diabetic patients offspring

using dynamic *'P magnetic resonance spectroscopy
TU Hui-juan, WU Yun-fei, QIN Bin, CHEN Ting, QI Jing
(Department of Radiology ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective: To evaluate the energy metabolism and mitochondrial function of skeletal muscle in type 2 diabetic patients
offspring using dynamic *'P magnetic resonance spectroscopy(*'P-MRS). Methods: Dynamic *P-MRS was performed on 21 type 2 di-
abetes patients offsprings and 18 healthy volunteers. Spectra were acquired from quadriceps muscle while subjects were at rest, exer-
cise and recovery. The peak area of inorganic phosphate (Pi),phosphocreatine (PCr) and adenosine triphosphate (ATP) were mea-
sured. The concentration of adenosine diphosphate (ADP) and intracellular pH value were calculated from the biochemistry reaction
equilibrium. The time constant and recovery rate of PCr,Pi and ADP were analyzed using exponential curve fit. Results; There were
no significance differences of Pi,PCr,ADP,B-ATP and the ratio of Pi/PCr between the type 2 diabetes patients offsprings and the
healthy volunteers at rest. The type 2 diabetes patients offsprings showed significantly lower B-ATP concentration at the end of exer-
cise compared to the healthy subjects. At recovery phase,the PCr and B-ATP concentration and pH of the type 2 diabetes patients
offsprings were lower than those of the healthy subjects. The ratio of Pi/PCr of the type 2 diabetes patients offspring is significantly
higher than that of the healthy subjects at the third spectrum of recovery phase. The mean PCr recovery rate of the offspring is signifi-
cantly slower than that of the healthy subjects. Conclusion: Noninvasive *P-MRS could detect the energy metabolism inefficiency
and mitochondrial function impairment in skeletal muscle of type 2 diabetes patients offsprings.
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Figure 1 Exercise regimen and *P-MRS acquisition time points
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Figure 2 Curve fitting of PCr,Pi,ADP and Pi/PCr during recovery from one offspring of diabetes patient
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Table 1 Concentrations of phosphorus compounds in the diabetic offspring subjects and the controls in rest stage

(xxs)
2151 Pi(mmol/kg) PCr(mmol/kg) B-ATP(mmol/kg)  ADP(pmol/kg) Pi/PCr pH
BBl (n=21) 273 +064  20.15 +3.98 522 +1.27 1533 +7.60  0.14 £ 0.04 7.08 £ 0.03
X AR (n=18) 2.65+043 2439 +2.70 5.78 + 0.69 7.16 +4.64 011 +£0.02 7.07 +0.03
P{E 0.518 0.188 0.060 0.119 0.193 0.813
x2 BRHFEEBEETLAREEIERA PCr#1 ADP fik SR
Table 2 Recovery rate of PCr and ADP between the offsprings and the healthy group (£s)
BRI A T (n=21) IR (n=18) PAE
PCr 2 # % (mmol/s ) 8.83 + 2.73 14.31 + 4.86 0.011
ADP I # 2 (umol/s) 87.96 + 61.90 117.38 + 67.30 0.511
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Figure 4  Scheme of the variations of PCr during a rest-exer-
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