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[Abstract] Objective To investigate the protective effects of ketogenic diet on hippocampal
neurons of kainic acid (KA)-induced epileptic rats. Methods A total of 40 healthy male specific pathogen
free (SPF) Sprague-Dawley (SD) rats were randomly divided into 4 groups, with each group containing 10 rats.
Epileptic rat models were formed by injection of KA through lateral ventricle with brain stereotactic
instrument. According to Racine classification, epileptic seizures in rats above grade IV were defined
successful. Then the rats were given different dietary treatment: Group C with normal saline and normal
diet, Group K with normal saline and ketogenic diet, Group E with KA and normal diet, Group EK with KA
and ketogenic diet. All rats were observed for 21 d, and were recorded each body weight. The epileptic
seizure frequency and duration were observed at 12:00-15:00 daily. At the 21st day, all rats were put to
death, and the brain hippocampus tissues were separated. Neuron injury of rat hippocampal CA3 region in
Group E and EK was observed by HE staining. Normal neuron number of rat hippocampal CA3 region in
Group E and EK was counted by Nissl staining. Results Group C and K had no epileptic seizures, and
the neuron number in hippocampal CA3 region was normal. Rats in both Group E and EK had grade IV or
V seizures. The number of seizures in Group EK [(17.90 + 4.12) times] after 21-day ketogenic diet was
decreased significantly compared to Group E [(30.50 + 4.40) times] after 21-day normal diet (t=6.606, P =
0.000). The seizure duration in Group EK [(212.70 + 17.75) s] after 21-day ketogenic diet was shortened
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compared to Group E [(335.00 + 14.21) s] after 21 -day normal diet (¢=17.011, P=0.000). The normal
neuron number in hippocampal CA3 region in Group EK (117.67 + 7.51) was more than those in Group E

(71.33 £ 6.11), with statistically significant difference (¢=9.614, P =0.000). Conclusions

Ketogenic diet

has protective effect on hippocampal neurons of kainic acid-induced epileptic rats.
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Table 1. Comparison of body weight of rats between
different groups on the Ist and 21st days (x s, g)
Group N 1d 21d
Group C 10 188.30 £5.42 239.00+10.51
Group K 10 189.40 +5.02 356.50+13.51
Group E 10 187.30 +5.27 250.80+ 7.77
Group EK 10 189.10£5.47 360.50+ 6.42

T2 AR Ak PR A A= TR PR £ A R A T I i) A R
S B 7 2203 Bk

Table 2. ANOVA for repeated measurement design for
changes of body weight before and after ketogenic diet in
different groups

Variation source 8§ df MS Fvalue P value
Treatment 66508.338 3 22169.446 368.272  0.000
Time 256171.612 1 256171.612 3853.895  0.000
Treatment X time 63343.937 3 21114.646 317.653  0.000
Error between groups 2 167.150 36 60.199
Error within group 2392.950 36 66.471

T3 AT Ak BE2H R A= TR PR £ A SR A T I ) AT A
TEFR B LA (x £5)

Table 3.  Comparison of epileptic seizures between
different groups before and after ketogenic diet (x +5)

Group N Seizure frequency (times) Seizure duration (s)
Group E 10 30.50 +4.40 335.00 £ 14.21
Group EK 10 17.90 +4.12 212.70+£17.75

t value 6.606 17.011

P value 0.000 0.000
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Figure 1 Optical microscopy findings. HE staining X 100 Hippocampal neurons in CA3 of Group C and K were arranged
regularly, and the numbers and configurations were normal (Panel la, 1b). Hippocampal neurons in CA3 of Group E were arranged in
disorder, with neurons swelling, volume increasing, cell membrane wrinkling, and bubbles developing (Panel 1c). Pathological changes
of hippocampal neurons in CA3 of Group EK were alleviated (Panel 1d). Figure 2 Optical microscopy findings. Nissl staining x
400 Hippocampal neurons in CA3 of Group E were arranged in disorder, and the number of normal neuron was decreased (Panel 2a).
Hippocampal neurons in CA3 of Group EK were arranged relatively regularly, and the number of normal neuron was more than that in
Group E (Panel 2b).
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Figure 1 A [5-year-old male had suffered from progressive headache and came to the clinic in June 2014. MRI showed a space-
occupying lesion in the right cerebellum. Then an exploratory craniotomy was performed and postoperative pathological diagnosis was
Sagittal T\W1 showed predominantly cystic lesion in the right cerebellum with clear boundary. The cystic walls
were thin and thickness was even with a mural nodule attached within the posterior wall of the lesion. The cyst fluid showed

pilocytic astrocytoma.

hypointensity, which was slightly higher than cerebrospinal fluid. The mural nodule showed slight hypointensity (arrow indicates, Panel
la). Axial T,WI showed a well-defined hyperintensity mural nodule in the posterior wall of the lesion (arrow indicates). Fluid-fluid levels
could be seen within the lesion (Panel 1b). Axial DWI showed isointensity of mural nodule (arrow indicates, Panel lc¢). Axial enhanced
TiWI showed discontinuously linear enhancement of the wall and significant enhancement of the nodule (arrow indicates, Panel 1d).
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