AR 2R 5 0 TR 2 5 2025 4E 9 H AR 45 B85 9 Chin J Nucl Med Mol Imaging, Sep. 2025, Vol. 45, No. 9 - 555 -

- FLAh ST -

I T microPET/CT #1524 e AR 1] 5
X R B A i 2 A S A 22 R
JZ L Y 5 W]

BAR ARF R RE FHEF AEE

Fax' XKEF' FAR® FEa
"LWEHEAKXFE—EREESHR S THRLBEEEERT ST HEMHEL TS
BRI B A1 0 KR 030001;° P B 484 7 47 AT IR it B F 5 R E F AR
P, X J& 030006

:‘é_%%%;?@iﬁ, Email ; lisinm123@ 163.com

[FE] B8 HWITSEREEIR RIS (ASD) Ji % A BB 2 i Th 4 20 5 A QI Fn i 28 4% 1 I 7 1) 5%
M, ik F 20 HSD R OHERES 10 Rt BN 4 A (BE 5 R) 4051 M ASD
20 HEME ASD ZH MM IR BEEXT BRZE , HirP ASD ZHAEE ASD BB 72 h MEAREIZE R A KR
42 d A ANHEAT B F-FDG I N, N-T. 2, 3-2-(2-(4-( 2-"F-R C 8 35 ) H 3L ) -5, 7-— H BEnk s [ 1,5-a ]
WERE-3-3L) 2 Bk % (" F-DPA-714 ) microPET/CT Jii 2 %, kb 8 K B &' F-FDG 5" F-DPA-714
SUV,,.... WAL, 53 % R BGEATH 2 SO B | GBSk 2 R B v G i, R R A 37 R A
KBRS, ER F-FDG RAGRMERE ASD 4L AIXS B4 T SUV, (M. 4.11+0.35 1 1.89+
0. 28; /1 :3.43+0.47 1 2.02+0.54) 25 F I HA Gii24 38 X (¢ 16:9.65.3.92, P {H:<0.001,0.002) ,"*F-
DPA-714 AR /RMEME ASD 4L AN R4 D SUV ., (M :0.28+0.01 F71 0.28+0.02; /£ :0.26+0.02 1 0.31=
0.04) ZFH L5 X (1 8 :-0.18 ,-2.24, P {8 :0.859 ,0.056) , FXI4rF Bt 18x10° i EH
(TSPO) S e 2H 47 b 7R ME i ASD ZH RNt IR 2 76 i P 1 5 IX 33 ) 22 7K £ (B2 0.19£0.02 1 0.19+
0.01;#£.:0.21+0.01 1 0.20+0.01) 2= FH) LG I 5 L (¢ H:-0.48,-1.67,P {H:0.651 .0.139) , HyF
FEIEGL AR ASD 72 h 5 i P T I X N R S A AR/ | 2R S RS LAy S D, B5iE ASD
72 h 5 K R E A A | (B TC I S 1 e 2 M SR

[XEIA]  EARPIZT VD AR A A PG R ; IE R F RS W 2 B R 2R,
X &AL KR

ESTH . FE A AR =ES (U22A6008, 82027804) ; ILTH4E @ &HE “ AL TF L% 1)
(BYYX001)

DOI:10.3760/ cma.j.cn321828-20241101-00375

MicroPET/ CT-based exploration of the effects of acute sleep deprivation on glucose metabolism and
neuroinflammation in rat brain
Dai Mengya' , Xiang Zhenyu', Zhang Yan', Liu Chaofeng’ , Gao Jie’, Qin Zhixing', Wang Hongliang'
Wu Zhifang' , Li Jianguo®, Li Sijin'
" Department of Nuclear Medicine, First Hospital of Shanxi Medical University ; Shanxi Key Laboratory of Mo-
lecular Imaging; Collaborative Innovaiion Center for Molecular Imaging of Precision Medicine, Taiyuan
030001 , China; >Division of Radiation Medicine and Environmental Medicine, China Institute for Radiation
Protection, Taiyuan 030006, China
Corresponding author; Li Sijin, Email; lisinm123@ 163.com

[ Abstract] Objective To investigate the effects of acute sleep deprivation (ASD) on hippocampal
glucose metabolism and neuroinflammation in rat models. Methods Twenty SD rats ( 10 males and 10 fe-
males) were divided into four groups (five in each group) by random sampling method ; female ASD group,
male ASD group, female control group, and male control group. Among them, the ASD group constructed
the ASD model. After 72 h sleep deprivation, all rats underwent *F-FDG and N, N-diethyl-2-(2-(4-(2-"F-
fluoroethoxy ) phenyl ) -5, 7-dimethylpyrazolo[ 1, 5-a ] pyrimidin-3-yl ) acetamide ('®F-DPA-714) microPET/
CT brain imaging in 2 d to compare the changes of "*F-FDG and "*F-DPA-714 SUV

of rats. Brain histopathology, immunohistochemistry and immunofluorescence staining were detected in rats.

in the hippocampus

mean
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Independent-sample ¢ test was used to analyze the data. Results '"*F-FDG imaging showed the hippocampal
SUV,.... between ASD group and control group (female: 4.11+0.35 vs 1.89+0.28; male: 3.43+0.47 vs 2.02+
0.54) were statistically significant (¢ values: 9.65, 3.92, P values: <0.001, 0.002). "*F-DPA-714 ima-
ging showed the hippocampal SUV .. between ASD group and control group (females: 0.28+0.01 vs 0.28+
0.02; male; 0.26+0.02 vs 0.31£0.04) were not statistically significant (¢ values; —0.18, =2.24, P values:
0.859, 0.056). The 18x 10’ translocator protein ( TSPO) immunohistochemistry showed the expression in
the hippocampal region of the brain between ASD group and control group (female: 0.19+0.02 vs 0.19+
0.01; male; 0.21+0.01 vs 0.20+0. 01) were not statistically different (¢ values: —0.48, —1.67, P values:
0.651, 0.139) . Immunofluorescence staining showed that microglial cytosol in the hippocampal region of the
brain decreased after 72 h of ASD, and the protrusion points and surrounding branches were significantly re-
duced. Conclusion Increased hippocampal glucose metabolism in rats is observed after 72 h of ASD with-
out significant neuroinflammation.
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