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Glycogen phosphorylase inhibitor ameliorates pentylenetetrazole-induced

acute seizure, neuroinflammation and memory impairment in rats”
DENG Xiao-yue'?, SHUAI Nian-nian', LIU Shi-yan', HOU Li-li*, TIAN Shao-wen'**
(1. Guangxi Key Laboratory of Brain and Cognitive Neuroscience, Faculty of Basic Medical Sciences, Guilin Medical University, Guilin 541199 ;
2. Department of Anesthesiology, Nanhua Affiliated Hospital, University of South China, Hengyang 421002
3. Department of Physiology, Hengyang Medical College, University of South China, Hengyang 421001, China)
[ ABSTRACT] Objective: In the present study, we determined whether the glycogen phosphorylase( GP) inhibitor 1,4-dideoxy-1,4-
imino-D-arabinitol ( DAB) ameliorates pentylenetetrazole (PTZ)-induced acute seizure, neuroinflammation and memory impairment in
rats. Methods: In experiment 1, rats were randomly divided into the Vehicle (n=5) and PTZ (n=5) groups, and received intraper-
itoneal injection of saline or PTZ (70 mg/kg) , respectively. Hippocampal tissues were collected 30 min after drug injection. Western
blot was used to examine the levels of GP expression. Colorimetric assay was used to determine the levels of lactate. In experiment 2,
rats were randomly divided into the Vehicle+Vehicle (n=18), DAB+Vehicle (n=18), Vehicle+PTZ (n=19) and DAB+PTZ (n=
18) groups. Rats received intracerebroventricular injection of PBS or DAB (50 pg/2 pl) 15 min before receiving intraperitoneal injec-
tion of saline or PTZ (70 mg/kg). Behavioural assays and the Racine scale were used to evaluate seizure severity. Western blot was
used to examine the levels of targeted protein of hippocampal tissues. Novel object recognition test was used to assess memory perform-
ance. Results: (D Compared with the Vehicle group, the levels of GP and lactate in the hippocampal tissues of the PTZ group were in-
creased significantly (both P<0.01). @ Compared with the Vehicle+PTZ group, in the DAB+PTZ group, the levels of myoclonic
body jerk latency, forelimb clonus latency and tonic-clonic seizure latency were increased significantly (all P<0.01) , while the dura-
tion of seizure and seizure scores were decreased significantly (both P<0.01). @) Compared with the Vehicle+Vehicle group, in the
Vehicle +PTZ group, the levels of IL-18, TL-6, TNF-a, IBA-1 and GFAP in the hippocampal tissues were increased significantly (all
P<0.01), and the discrimination index in the novel object recognition test was decreased significantly (P<0.01). Compared with the

Vehicle+PTZ group, in the DAB+PTZ group, the levels of IL-13, TNF-a, IBA-1 and GFAP in the hippocampal tissues were de-
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creased significantly (all, P<0.01), while the discrimination index in the novel object recognition test was increased significantly (P

<0.01). Conclusion; DAB ameliorates PTZ-induced seizure, neuroinflammation and memory impairment in rats, suggesting that DAB

may serve as a novel agent for potential clinical treatment of epilepsy.
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Fig. 1 Schematic of the experimental design showing the time-
line of surgery, drug injections and novel object recognition
test. Rats received intracerebroventricular injection of PBS
or DAB 15 min before receiving intraperitoneal injection of
saline or pentylenetetrazole on day 0. Novel object recogni-
tion test task involved three phases: habituation ( day 1
and 2) , training (day 3) and testing (day 4). Locomotor
activity test (LMAT) was conducted on day 1 and 2
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Fig. 3 Effects of 1,4-dideoxy-1,4-imino-D-arabinitol ( DAB)
pretreatment on pentylenetetrazole ( PTZ)-induced neu-

roinflammation in the hippocampal tissues

2.4 DAB X} PTZ F S0 #F ¥ @R 51212 m 1B Y
Al

FEF AR BT 55 T, To & A I 2R B
MR B, 4 41 RO A 9 1R 1) S R 5 I 1]
BIJC i F A ] 22 5 (P>0. 05) , F2 B4R Y 25 4 kb
BEIEASE 0 K R AE I R B B 5 MR B i i) 4
XMl TEMEE B B, 5 Vehicle + Vehicle 4 H 3,
Vehicle+PTZ 41 3% 5148 50 FF K (P<0.01) , £ W
PTZ FHS 8 ARR AEAZ08G5E . 5 Vehicle+PTZ 4H
b4, DAB+PTZ ZHHHE U 2 T+ (P<0.01) , 3%
W] DAB WA BEASE PTZ 755 (8 P AR R 51 e 12 0
iE, IAh, Vehicle + Vehicle 215 DAB + Vehicle 4 /Y
HEHEEOF C B E M 25 (P>0.05,% 3) , &
B B2 T DAB A B 5 52 i K BT 0 AR U100
1CRETT

F R Sl s 5 3% 3,2 W A K% shilit 4y
WIAEPTZ IS E 1 d 52 d $Ef7, 7655 1 ik,



26

5 Vehicle+Vehicle 21 F#¢, Vehicle+PTZ 2415 DAB+
PTZ K R 5035 B E R IR (P< 0.01) , H
Z2 HRRGF S FRIC R E 25 (P> 0.05), 3%
W] PTZ 153155 KR A & T 3hhe 71 5240, DAB Tilkk

Chin J Appl Physiol, 2024, 40(1)

FEIFATE M PTZ % KB A &6 shfie 1 iR 1R H
A 2 A 4 R ZEBAE FROC R E 25
(P>0.05) , &M PTZ {44t f5 2 d, REAZHRY A &%
e o amE R IEHE K-,

Tab. 1 Effects of DAB pretreatment on PTZ-induced seizure in rats (x+s, n=9)

Myoclonic body Forelimb clonus

Tonic-clonic seizure

Duration of

G Sel

Toup jerk latency (s) latency (s) latency (s) seizure (s) clatre seotes
Vehicle+PTZ 48.70+ 4.60 59.80+ 5.52 56.30+ 5.51 16.50+2.87 5.10+0. 10
DAB+PTZ 113.33+23.58 658.00+238.21 ™ 657.88+238.15™ 8.22+1.89" 3.77+0.36

DAB: 1,4-dideoxy-1,4-imino-D-arabinitol; PTZ. Pentylenetetrazole
"P<0.05, "P<0.01 vs the Vehicle+PTZ group

Tab. 2 Effects of DAB pretreatment on PTZ-induced neuroinflammation in the hippocampal tissues (x+s, n=4)

Group IL-1B IL-6 TNF-a IBA-1 GFAP
Vehicle+Vehicle 0.075+0.010 0.055+0.011 0.078+0.013 0.080+0.01 0.073+0.013
DAB+Vehicle 0.085+0.032" 0.110£0.010" 0.148+0.024 " 0.197+0.008 ™ 0.153+0.026"
Vehicle+PTZ 0.310+0.037 ™ 0.180+0.011 " 0.283+0.017 ™ 0.327+0.015™ 0.360+0.011
DAB+PTZ 0.145+0.014" 0.140+0.010 0.207+0. 006" 0.240+0.025* 0.242+0.015"

DAB: 1,4-dideoxy-1,4-imino-D-arabinitol; PTZ. Pentylenetetrazole
*P<0.05, “P<0. 01 vs the Vehicle+Vehicle group; *P<0.05,*P<0.01 vs the Vehicle+PTZ group

Tab. 3 Effects of DAB pretreatment on PTZ-induced memory impairment in the novel object recognition test (x+s, n=9)

Exploration time

Exploration time

k . R K Discrimination Crossings during Crossings during

Group during the training  during the testing . . :
. . index (% ) the session 1 the session 2

session (s) session (s)
Vehicle+Vehicle 62.78+4.77 34.00+5.05 27.39+3.36 69.56+5.44 63.00+6.31
DAB+Vehicle 66.77+6.63 40.56+4.71 22.52+4.06 62.89+6.26 55.89+3.35
Vehicle+PTZ 66.75+5.92 34.78+2.05 -7.10£5.01™ 27.44+2.76™ 62.78+2.55
DAB+PTZ 68.78+2.95 42.11+3.96 15.36+4. 22" 32.45+4.05™ 55.00+4.76

DAB: 1,4-dideoxy-1,4-imino-D-arabinitol ; PTZ: Pentylenetetrazole
“P<0. 01 vs the Vehicle+Vehicle group; ™P<0.01 vs the Vehicle+PTZ group
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