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Application research of glutamate chemical exchange saturation transfer MR imaging in the
blood-brain barrier injury of rats with sepsis associated encephalopathy induced by lipopolysaccharide
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Abstract: Objective: To observe the relationship between brain image changes and blood-brain barrier injury in rats with
sepsis associated encephalopathy induced by lipopolysaccharide using glutamate chemical exchange saturation transfer (Glu-
CEST) imaging. Methods: Twenty—four healthy male SD rats were divided into two groups: the sepsis—associated encephalopa-
thy(SAE) group (10 mg/kg lipopolysaccharide) and the control group (injected with the same amount of normal saline as
lipopolysaccharide). Open field experiment was conducted to observe the behavioral performance of the rats in the two groups,
including the total distance of activity, activity time, standing times and span times. The image of Glu—CEST in rat brain was
obtained by 7.0T MR scanner for small animals. Finally, the damage to the blood—brain barrier in rats was detected by the
Evans blue test. Results: Compared with the control group, the activity time and standing times of the SAE group decreased
significantly (P<0.01), indicating that anxiety and depression symptoms were more significant in the SAE group. The level of
Glu—CEST in the brain of the SAE group ((15.20£0.79)%) was significantly higher than that of the control group ((11.93%
1.63)%)(P<0.01). Meanwhile, the penetration result of Evans blue solution in the SAE group(4.07+0.64) ng/mL) was more signif-
icant than that in the control group ((1.97+0.23) ng/mL)(P<0.05), and the Person correlation analysis suggested that the infiltra-
tion value of Evans blue test was positively correlated with Glu—CEST value. Conclusion: Combination with Glu—CEST MRI
can noninvasively reflect the changes and extent of blood-brain barrier damage in rats with lipopolysaccharid—induced SAE at
the molecular imaging level.
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Figure 1~4. Glu-CEST diagram of glutamate in the brain of rats(Figure 1 and 3 respectively represent the two normal control rats be-

fore modeling, Figure 2 and 4 represent the SAE rats after modeling): the red area represents a higher CEST effect, and the blue area is

vice versa.
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Figure 5. Correlation analysis between Evans blue concentra-

tion and Glu—CEST% value(P<0.05).
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