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ABSTRACT Objective: To investigate whether astrocytic glycogen mobilization mediates neuroprotection on cerebral ischemi-
a/reperfusion injury. Methods: This study constructed the astrocyte-specific glycogen phosphorylase (GP) transgenic mice (GFAP-GP),
which was verified by immunofluorescence. Using GFAP-GP as a model of glycogen mobilization, the infarct volumes of GFAP-GP
were analyzed by TTC staining and the neurobehavioral function was analyzed by Corner test and Grid-walking test after cerebral middle
artery occlusion/reperfusion. Results: The GP expression was upregulated in GFAP-GP mice. The glycogen level was down-regulated,
the infarct volume was decreased and the neurobehavior performance was improved in the GFAP-GP mice compared with the wild-type
mice. Conclusions: Astrocytic glycogen mobilization has neuroprotective effects on ischemia/reperfusion injury.
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Fig.1 Verification of GFAP-GP model using immunofluorescence

(A) Immunofluorescence staining was performed to identify the astrocyte-specific localization of exogenous PYGB in GFAP-GP mice. Astrocytes were

marked by GFAP. The arrows represent astrocytes overexpressing the pygb gene followed by a FLAG tag. Scale bars =25 pum. (B) Representative

immunofluorescence images after staining with an antibody against S100@ and antibody against GP of frontal cortex area 1 in GFAP-GP mice brains.

Astrocytes were marked by S100B. Scale bars = 25 um. (C) Quantification of relative fluorescence intensity of GP in B (n=8). The relative fluorescence

intensity of GP was calculated as the percentage of fluorescence intensity in the colocalization area (denoted as S100@3 and target protein) divided by the

fluorescence intensity in the SI003+ area. The data are presented as the mean + SEM. ***pP<0.001.

22 VR AR HEIR B SI0] LAR it RFAER S #%, D/
EFLER

BRAE SCHIR & BRAE RN UR 453005 Hh A A0 M Jo 4 i
JHE T WL AR AR Bl Th & BAE VR 45if)i 12h,
RG FFol S b A T W SR RSN (181 2A) , T GFAP-GP /)N
TERFHEVE 12 h IR Pl 5t 55 WT /N BUR & AR T
TR (P 2A) o F TR FRATHIN TTC Ben, % AR HHETE 24h,
GFAP-GP /N UK AT 1 FR 5 B A R/ R LU R A TR R
B (151 2B ).

2.3 IR 5 EIEzh B AT AR R E/NRIT A F AR

), I Corner test XKk VR 54535 /INERIZ 2h i T
RRABGIE— 254 ™, F&A11& B, GFAP-GP /NS WT /A
Ll , PR FRRECE IR )5 | 38 BhIEE BE 1T B B i Bt (18 3A) . &
IR Grid-walking test %I A i VR 545 )5 /1N BRU A ORI S R Y
16 BhRE S itk — 255 B, & B GFAP-GP /LS WT /)N B
Fo PR SR B BCE T B AN A R R A TR
FEAIL(E 3B), #7 IR 3545 JE A s sl B2 v] ARA B ks /N BRA T



DREYES#E biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.20 OCT.2020

- 3825 -

A B

L -2 -
S S °
WT

N
s

Glycogen
(Mg/mg of protein)
MCAO1h/R24h

o
GFAP-GP

WT WT GFAP-GP

MCAO1h/R12h

100

o

o
|*
*
*

N
o

N
o
3

Infarct volume
(% of contralateral)
3

0- .
WT GFAP-GP

MCAO1h/R24h

2 #EEZ R LU B R RRER S, B D i SE E R
(A7 AR EERNKFZNEBETIRGE GFAP-GP /MR KRG FIEH XIERNEE, (B)FIA TTC R EQNFE TG /E GFAP-GP
INR AN AESE EAR

Fig.2 Glycogen mobilization enhanced accumulated glycogen degradation and decreased infarct volume after I/R injury

(A) Cerebral glycogen levels in the ischemic penumbra of GFAP-GP mice at 12 h after MCAO/R (n=8). (B) Left panel: Representative brain slice images

of TTC staining at 24 h after MCAO/R in GFPA-GP mice. Right panel: The quantified infarct volume of TTC staining (n=8). Scale bars = 1 mm. The data

are presented as the mean + SEM. ***P<(.001.
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Fig.3 Glycogen mobilization improved neurobehavioral function after reperfusion injury

(A) A corner test was performed to analyze the numbers of right turns in 10 trials before (Pre) and after reperfusion in the mouse model of MCAO (n=8).

(B) A grid-walking test was performed to assess the total steps (left panel) and foot fault ratios (right panel) before (Pre) and after reperfusion in the mouse

model of MCAO (n=8). The data are presented as the mean + SEM. *P<0.05, **P<0.01, ***P<0.001.
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