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[Abstract] Objective To explore the effect and the possible mechanism of glycyrrhizin acid (GA)
on the seizure onset and hippocampal neuron injury in kainic acid (KA) induced epileptic rat models.
Methods The epilepsy model was established by injecting KA into the rat hippocampus. Rats were
randomly divided into sham group, epilepsy group (EP group), and GA group (25 mg/kg group and 50 mg/kg

group). After injection, the latency period and severity of seizure of rats in each group were observed. The
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acute phase EEG of rats in different groups were monitored. The neuron injury in hippocampus CA3 region
and the expression of high-mobility group box 1 (HMGBI1) of rats in different groups were detected by
immunohistochemistry staining and Western blotting. Results Compared to the EP group, the epileptic
seizure latency of GA 25 mg/kg group and 50 mg/kg group significantly lengthened [(109.33 +42.84) min vs.
(51.17 £ 22.31) min, ¢ = -2.950, P =0.015; (109.50 + 35.79) min vs. (51.17 + 22.31) min, ¢ = - 3.388, P =
0.007], the times of seizure = IV grade during 6 h after injection in GA 25 mg/kg group and 50 mg/kg group
significantly reduced [(2.83 + 0.75) times vs. (5.00 + 1.55) times, ¢t =3.081, P =0.012; (2.67 + 1.75) times vs.
(5.00 £ 1.55) times, ¢ = 2.445, P =0.035]. After the treatment of GA, the number of spike and sharp waves
in the acute phase EEG obviously decreased. In the acute stage of epileptic seizure, the neurons number in
hippocampus CA3 region of EP group reduced, and was significantly less than that of sham group [(40.33 =
5.69) neurons vs. (72.33 +7.51) neurons, ¢t =5.886, P =0.004]; while the number of neurons in hippocampus
CA3 region of GA 25 mg/kg group and 50 mg/kg group increased, and was significantly more than that of
EP group [(58.33 +£2.52) neurons vs. (40.33 +5.69) neurons, t=-5.014, P=0.007; (57.00 + 6.25) neurons vs.
(40.33 +£5.69) neurons, t =-3.418, P =0.027]. The expression of HMGB1 [integrated optical density (IOD)]
in hippocampus CA3 region of EP group heightened, and was significantly higher than that of sham group
[(3.79 + 0.50) X 10° TIOD vs. (2.16 + 0.45) x 10° 10D, ¢t =-4.216, P =0.014]; while the expression of HMGB1
in hippocampus CA3 region of GA 25 mg/kg group and 50 mg/kg group decreased, and was significantly
lower than that of EP group [(2.50 +£0.52) x 10° 10D vs. (3.79 + 0.50) x 10° 10D, ¢ =3.090, P =0.037; (2.66 +
0.44) x 10° 10D vs. (3.79 + 0.50) x 10° 10D, ¢ = 2.955, P = 0.042]. The expression of HMGBI1 protein
(relative gray value) in hippocampus tissue detected of EP group increased, and was significantly higher
than that of sham group (1.19 +£0.17 vs. 0.54 +0.14, t =-5.078, P =0.007); while the expression of HMGB1
protein in hippocampus tissue of GA 25 mg/kg group and 50 mg/kg group lessened, and was significantly
lower than that of EP group (0.65+0.04 vs. 1.19+0.17, t=5.286, P =0.028; 0.58 +0.13 vs. 1.19+£0.17, t =
4.953, P =0.008). Conclusions GA can prolong the epileptic seizure latency, reduce the seizure severity
and epileptic discharges, and alleviate the hippocampal neuron injury in KA induced epileptic rats. These
effects may be associated with its inhibition on the expression of HMGB1.

[Key words] Epilepsy; Kainic acid;  Glycyrrhizic acid;  Hippocampus; Neurons;  High
mobility group proteins; Immunohistochemistry; Blotting, Western; Rats; Disease models, animal
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Figure 1
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The acute phase EEG in hippocampus CA3 area of rats in different groups
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b LA R
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In sham group, EEG showed a stable

baseline (Panel 1a). In epilepsy group, there were massive epileptic discharges in EEG (Panel 1b). In GA 25 mg/kg group,
the quantity and amplitude of epileptic waves reduced significantly compared to epilepsy group (Panel 1c). In GA 50 mg/kg
group, the quantity and amplitude of epileptic waves were notably lesser than those in epilepsy group (Panel 1d).
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Table 3. Comparison of the number of neurons and the expression Table 4. Pairwise comparison of the number of
of HMGBI in hippocampus CA3 area of rats in different groups (x +s) neurons and the expression of HMGBI1 in

hippocampus CA3 area of rats in different groups

-
4151 BIK7E ﬁgﬂﬁ? 3 (:{1(\)/16(;11?)1])) ‘ W TR E HMGBI1
BFRA(D) 5 72.33+7.51 2.16+0.45 ARmRE e o E i Pl
WAL (2) 3 40.33+5.69 D50 (1):(2) 5886 0004  -4216 0.014
HHER 25 mghkgdl(3) 3 58.33£2.52 2ozl (1):(3) 3063 0038  -0856 0.440
H R 50 mg/kg 2 (4) 3 57.00 +6.25 2.66+0.44 (1) : (4) 2720 0.053 S1374 0241
Pl 15.363 Bt (2):(3)  -5.014  0.007 3.090  0.037
Pl (OO 0-013 (2):(4)  -3418 0027 2955 0.042

:Ilzln(;B 5l,high-mobility group box 1, HiEF R IKHE M 1 The same for Table (3):(4) 0343 0749  -0397 0712

: v A - 2 : P ot Sy

B2 AFEAFAKRES CA3X HMGBIRIBAEML  RBEHMGE G (EnVision %) R 2a TP ARUARBMZITH
HMGBI Je ki 2b MBI K RSt IR R R 2c SHUAIAIARLL , B 5 25 me/kg K RUMNZ TE A HMGB1 Je
@®RK 2d  GEAA I, H R SO me/kg 41K UM ZTC A HMGB s (7% TR

Figure 2 The expression of HMGBI1 in hippocampus CA3 area of rats in different groups Immunohistochemistry staining
(EnVision) Low power magnified In sham group, the HMGB1 staining in neurons was light (Panel 2a). In epilepsy group, the nuclei
and cytoplasm of neurons showed darker staining (Panel 2b). In GA 25 mg/kg group, the HMGBI staining in neurons was lighter than
that in epilepsy group (Panel 2¢). In GA 50 mg/kg group, the HMGB1 staining was lighter than that in epilepsy group (Panel 2d).
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Figure 3 The expression of HMGB1 in hippocampus of rats
in different groups detected by Western blotting There was a
small amount of HMGB1 expression in hippocampus in sham
group. In epilepsy group, the expression of HMGBI1 was
higher than that in sham group. In GA 25 mg/kg group and
GA 50 mg/kg group, the expression of HMGBI1 in hippocampus
decreased in comparison with epilepsy group.
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Table 5. Comparison of the expression of HMGBI1 in Table 6. Pairwise comparison of the expression of
hippocampus of rats in different groups (x +s) HMGBI1 in hippocampus tissue of rats in different groups
451 BIE/EA HMGB1 410 4 4 L t{E P1H
BFAR4(1) 3 0.54+0.14 (1):(2) -5.078 0.007
HERIZL(2) 3 1.19+0.17 (1):(3) -1.372 0.242
H R 25 mg/kg 41 (3) 3 0.65 +0.04 (1) :(4) -0.395 0.713
H R 50 mg/kg 41(4) 3 0.58+0.13 (2):(3) 5.286 0.028
FAE 16.478 (2):(4) 4.953 0.008
P1H 0.001 (3):(4) 0.959 0.392

L HMGB 1 HL AR Ji5 3000 & 1 451 25 1 7™ o0 7 3 0 B &g
M 7', Balosso %5 /% 31, HMGBI i 1t 5 TLR4 4%
A8 N-F1 5L -D- R & 212 Z /R (NMDAR) & & #) % 1fii
Z NR2B W 5wl 2 Ak, , 3 1 412 3+ 28 50 45 B9 F N UL
DL 5 #2890 2% A P HMGB T #1155 Box A W /] 411
il NR2B W 3k & A Wl 8 Ak, DT B3 AT bft 28 T 2% A 1
A VR 2H B AR A 5 3R W, T 0 R Y G 5 P O O
HMGB1 7] Jin & K U b oo i, 2 Hoke S p:
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il 700 1 R W 92 AN B T Sl A MK . H R R
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SRR BRI AT Ay 27 0L 5 00 i v W 0 4 7 L TR I8 2 IR
4 (25 mg/kg) B 77 2 (50 me/kg) H /R T, 3
AR T N S TR A BRI R AR VAR LR I R A
AR U/ i R E e 98 2 Ak e €8 R B 928 B I T
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