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Effects of citicoline on apparent diffusion coefficient of water molecules in brain tissue

and changes of lactate and N-acetyl aspartate after cerebral ischemia in rats
ZHOU Ren-lan', XIE Peng', LUO Tian-you, LU Fa-jin’, MOU Jun', WEI You-dong', LI Yong', ZOU De-zhi' (" Department
of Neuralogy, * Department of Radiology, The First Affiliated Hospital of Chongging University of Medical Sciences, Chongqing 400016, China)

Abstract: Objective To study the effects of citicoline on the apparent diffusion coefficient (ADC) of the water
molecules in the brain tissue and changes of lactate (Lac) and N-acetyl aspartate (NAA) after cerebral ischemia in
rats. Methods The cerebral ischemic model was established in Wistar rats with the occlusion of the right middle ce-
rebral artery. The abnormal region in diffusion weighted imaging (WDI) was analyzed with proton magnetic resonance
spectroscopy ( 'H-MRS). Results The increase of Lac began in the 6" hour after cerebral ischemia and came up to
the highest level in the 24" hour. Lac content was gradually decreased on the 3" day after ischemia. The decrease of
NAA began in the 6" hour after the occlusion of the artery, maximal decrease was found in the 24" hour and it began
to increase on the 3™ day and came to nearly normal level on the 7" day. Significant difference of Lac and NAA levels
was found between the cerebral ischemia group and the control at all the time points ( P < 0.05). In the control and
the sham-operation + citicoline groups, no production of Lac was seen. Citicoline exerted no effects on the level of
NAA and ADC. The ADC ratio ( ADC of the ischemic hemisphere/ADC of the normal hemisphere) and the level of
ADC were significantly higher in the citicoline group than in the ischemic group (P <0.05). The level of Lac was
decreased gradually and that of NAA gradually increased after intraperitoneal injection of citicoline at all the time
points ( P <0.05). Conclusion Diffusion weighted imaging and proton magnetic resonance spectroscopy can deter-
mine the changes of ADC and metabolites after cerebral ischemia. The administration of citicoline is able to ameliorate
the metabolic abnormality and the occurrence of cerebral edema.
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Tab 1 Changes of ADC and ADCR in cerebral ischemia group and citicoline group (n =6, x £ 5)

ADC € x 1073 mni/s) ADCR
Group
6h 1d 3d 7d 6 h 1id 3d Td
Citicoline 3.65:0.04% 3.86+0.117 6.02+0.017 7.65+0.03% 0,464 £0.070" 0.491+0.140% 0.765+0.050" 0.973 £0.010*
Cerchral ischemic 3.1220.01 3.18£0.13 5.250.01 7.03+0.08 0.397£0.120  0.405+0.110  0.667£0.090  0.894+0.180

#: P<0.05, vs cerebral ischemic group
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Tab 2 Changes of Lac and NAA in cerebral ischemia group and citicoline group of each time point ( x 10°%, n =6, ¥ £ 5)

Lac NAA
Group
. 6h 1 d 34 7d 6 h 1 d 3d Td
Citicoline 60.75£0.01%  58.33+0.37%  46.31+0.02%  35.27+0.01* 113.00£0.15% 57.33:0.23%  78.95+0.08% 103.8040.22%
Cerehral ischemia 65.28+0.12 72.38+0.31 55.00 40,16 57.50+0.25 109.35£0.27%  45.210.01YV  69.3320.14Y  96.00£0.287
Sham-operation plus citicaline 0 0 0 0 135.00£0.03  135.00£0,02  135.00+0.04 135.00+0.02

A P<0.05, vs cerebral ischemia group; ¥ : P <0.05, vs sham-operation plus citicoline group
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Fig 1 The Lac (A) and NAA (B) metabolic map
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Fig2 ADC map (A) and spectroscopic analysis(C) and its positioned
region (B) 1 d after MCAO in rats
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