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[Abstract] Objective To investigate the protective effect of idebenone (IDBN) on hippocampal
neuron injury in epileptic rats and its mechanism. Methods Forty - eight Wistar rats were randomly
divided into normal control group, IDBN prevention group (prevention group), epilepsy group, IDBN 25, 50
and 100 mg groups. Behavioral changes of rats in different treatment groups before and after treatment with
IDBN were observed. The activity of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) and
the content of malondialdehyde (MDA) in hippocampal were detected. The ultrastructural changes of
hippocampal neurons and mitochondria were observed. Results The expression levels of SOD, GSH -Px
and MDA in different treatment groups were significantly different (P =0.000, for all). The activity of SOD
and GSH-Px was the highest and the content of MDA was the lowest in IDBN 100 mg group. The activity
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of SOD and GSH-Px in IDBN 100 mg group were higher than those in epilepsy group (P = 0.000, 0.000),
IDBN 25 mg group (P =0.000, 0.000) and 50 mg group (P = 0.004, 0.005), while the content of MDA was
lower than that in epilepsy group (P =0.000), IDBN 25 mg group (P =0.000) and 50 mg group (P =0.002).

Compared with normal control group and prevention group, hippocampal neurons in epilepsy group showed

different degrees of damage, which was relieved after treatment with IDBN and gradually decreased with the

increase of dose. In epilepsy group, the mitochondrial structure of hippocampal neurons was damaged

obviously, with deformation and swelling, and some mitochondria were vacuolated. After treatment with

IDBN, the damage was relieved, and the 100 mg group had the least damage. Conclusions

IDBN can

protect hippocampal neuron structure and function by inhibiting oxidative stress injury in epileptic rats.
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1A AL ERLE K R S 411 SOD  GSH-Px i 2 MDA & & LA (3 £ 5)
Table 1. Comparison of the activity of SOD and GSH-Px and content of

MDA in the hippocampus of rats in different treatment groups (x +s)

15 fil% SOD(U/mgprot) GSH-Px(U/mgprot) ~ MDA (nmol/mgprot)
IEH X IR (1) 5 247.87 + 16.84 122.72 £ 11.17 2.12+0.22
Hipid(2) 5 244.47+15.10 121.92 + 12.08 2.15+0.13

W 41(3) 5 179.92 +12.43 65.58+ 6.89 4.36+0.32
IDBN 25 mg 4 (4) 5 204.77+15.21 70.49 +11.72 3.89+0.34
IDBN 50 mg 2 (5) 5 263.32+11.36 96.81+ 7.09 3.48+0.75
IDBN 100 mg 4 (6) 5 292.05+15.23 11584+ 7.71 2.34+0.83
Fla 38.999 33.988 18.697

Pfd 0.000 0.000 0.000

SOD, superoxide dismutase, AL W) LA B ; GSH-Px, glutathione peroxidase, 4% e H
Ko S AL P s MDA , malondialdehyde , P - ; IDBN , idebenone , 3 Hi1 < i

R2  ARFEAEFEA K B D421 SOD .GSH-Px i M J2 MDA & 2

PR LL 4%
Table 2. Pairwise comparison of the activity of SOD and GSH -Px and
content of MDA in the hippocampus of rats in different treatment groups
- SOD GSH-Px MDA

21N PAE A PIH 218 PIE
(1) :(2) 0371  0.714 0.132 0.896 0.075 0.940
(1):(3) 7420 0.000 9.400 0.000 6.997 0.000
(1) : (4) 4706  0.000 8.102 0.000 5.536 0.000
(1) : (5) 1.688  0.104 4.263 0.000 4.248 0.000
(1) : (6) 4.824  0.000 1.132 0.269 0.693 0.496
(2):(3) 7.048  0.000 9.269 0.000 6.922 0.000
(2):(4) 4.334  0.000 7.978 0.000 5.461 0.000
(2) : (5) 2.059  0.050 4.131 0.000 4.172 0.000
(2): (6) 5.196  0.000 1.000 0.328 0.618 0.544
(3) : (4) 2714 0.012 0.761 0.454 1.461 0.158
(3):(5) 9.107  0.000 5.137 0.000 2.749 0.011
(3): (6) 12.244  0.000 8.269 0.000 6.304 0.000
(4):(5) 6.393  0.000 4.083 0.000 1.288 0.210
(4): (6) 9.530  0.000 7.035 0.000 4.846 0.000
(5):(6) 3.137  0.004 3.131 0.005 3.558 0.002

SOD, superoxide dismutase , #8 % 1k 4 15 1k fiff ; GSH-Px, glutathione peroxidase, 7% it H
K E AL DI ; MDA , malondialdehyde , N - [i%
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Bl 1 b R WA SA 2 CATIX W, HEYefa AR Ta IE X B 4L b 28 0T 25 R 55 4 56 205 Wi, A% %
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ik Ay e oe A ik, D EUR E 48 le IDBN 50 mg 4422 L HES A T, 028 D0 b il 8 2 i 4%, 2 i 4 46 ot i g o
FAEZ % 1f IDBN 100 mg 4 M TOIE 28 R 5 H JEAS IR, A 50l #h 8 Te B Ok

Figure 1 Light microscopy of hippocampal CA1 region

HE staining Median power magnified In the normal control

group, the morphology and structure of neurons were intact and clear, the nuclei were uniformly stained, and the nucleoli were
obvious (Panel la). In prevention group, hippocampal neurons were structurally intact (Panel 1b). In epilepsy group, neurons
were swollen, deformed and necrotic (Panel 1c). In the IDBN 25 mg group, neurons were lost and swollen, some neurons were
vacuolated, and a few nuclei appeared pyknosis (Panel 1d). In the IDBN 50 mg group, neurons were arranged orderly, swelling

and loss of neurons were reduced, and a few neurons had halo in their cytoplasm (Panel le). In the IDBN 100 mg group,
neuron morphology and structure were basically normal, and some neurons lost (Panel 1f).
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Figure 2 Light microscopy of hippocampal CA3 region HE staining Median power magnified In normal control group,
the morphology and structure of neurons were intact and clear, the nuclei were evenly colored, and the nucleoli were obvious
(Panel 2a). In prevention group, the morphology and structure of neurons were complete and clear (Panel 2b). In epilepsy
group, neurons were swollen and deformed, and nuclei were pyknosis and fragmentation (Panel 2¢). In IDBN 25 mg group,
neurons were lost and swollen, some neurons were vacuolated, and a few nuclei were pyknosis (Panel 2d). In IDBN 50 mg
group, neurons were arranged orderly, swelling and loss of neurons were reduced, and a few neurons had halo in their

neurons lost (Panel 2f).

cytoplasm (Panel 2e). In IDBN 100 mg group, the morphology and structure of neurons were basically normal, and some
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Figure 3 Transmission electron microscopy of mitochondrial ultrastructure in hippocampal neurons Double staining with
lead citrate and uranium acetate In control group, the mitochondrial cristae of normal neurons were closely arranged, and
their morphology and structure were normal (Panel 3a). In prevention group, the morphology and structure of neuron
mitochondria were normal (Panel 3b). In epilepsy group, the mitochondria of neurons were deformed, swollen, structurally
destroyed, and some mitochondria were vacuolated (arrow indicates, Panel 3¢). In IDBN 25 mg group, the swelling,
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