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Effect of High-Frequency Stimulation in the Medial Cerebellar Nucleus on Neuronal Activity
and Neurotransmitters in the Lateral Hypothalamic Area of Rats
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Abstract; [Objective] To study the effect of high frequency stimulation (HFS) in Medial cerebellar nucleus (MCN) on the
neuronal activities of lateral hypothalamic area (LHA) in post-stroke depression (PSD) rats, and the mechanisms there of. [ Methods ]
60 Sprague-Dawley rats were divided into three groups: control group (n = 20), stroke group(n = 20) and PSD group (n = 20).
Electrophysiological recordings were made in anaesthetized rats to investigate the effects of HFS-MCN on the firing rate of the LHA
neurons. Brain microdialysis combined with high-performance liquid chromatography (HPLC) was applied to detect glutamate (Glu)
and y-aminobutyric acid (GABA) levels in LHA. [Results] HFS-MCN caused an inhibitory reaction of the majority of neurons
recorded in the LHA in control group, stroke group and PSD model group. The mean firing rate of LHA inhibited neurons was
significantly decreased (P < 0.01). The levels of Glu and GABA in the LHA were increased (P < 0.01). [Conclusion] HFS-MCN
restrained the electrical activity of LHA neurons and increased the level of Glu and GABA. These inhibitory effects were probably
realized by the cerebellum - hypothalamic pathways.
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A JE HAR (post—stroke depression, PSD) J&
A 1 R R UL — B, FHT PSD A
A 9% ~ 50%", BA R R AR BRI A
A JEE R B IS . ARG RIPTNARZ Y
SPYERIA R, Mot — BB IRy 7 i it B A B
TAYBIS ISR X, 1T 10 4FK , RZ B 1R
FEL R 3L/ T3 % (medial cerebellar nucleus, MCN)
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.20 pL, Wi 1.0 mL/min, FEIE .40 °C, B UE
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2.1 KRITHZEES

TCIERAE 7,14 21 d, btz b i,
PSD 41 K BRUA T 2 B [, ERH /K T R /D, i B 3
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*1 SHEKXRBRARERESERENEN
Table 1 Weight of rats in different groups at different

time points (xxs, g)

Time points

Group n
7d 14d 21d

Control 20 251.42 £3.22 258.21 £3.55 260.63 + 3.32
Stroke 17 249.11 £3.14 246.54 +3.96V 253.21 + 3.87"
PSD 16 252.73 +3.94 249.22 +3.14Y 247.63 + 3.13"?

1)P < 0.01,vs control group;2)P < 0.01,vs stroke group,,

2.2 ESTERIH MCN 3F LHA #142 JT il BB B9 2200
S IC S B R ZH R R LHA #1482 48 14> |

%37%
*2 FHHEKXKRAEREREEKEEHTN

Table 2 Sugar consumption of rats in different groups at

different time points (x£s, mL)

Time points

Group n

7d 14 d 21d
Control 20 38.52 +3.26 36.83+3.56 37.02 +3.36
Stroke 17 36.91 £3.19 38.12+3.96  35.83 +3.87

PSD 16 30.82 +3.95 27.81 £3.179% 25.73 £3.16"?

1)P < 0.01, vs control group;2)P < 0.01, vs stroke group

*3 HHEXRRAERESY FREKFIEZEITESHETL
Table 3 Horizontal motion of rats in different groups at

different time points (x+s,cm)

Time points

Group n

7d 14d 21d
Control 20 53.05 £3.64 57.48+3.15 59.72+4.73
Stroke 17 51.11 £3.71 55.61 £3.59  56.98 +4.18

PSD 16 48.18 +4.49 40.48 +3.81Y» 37.27 +3.91"?

1)P < 0.01, vs control group;2)P < 0.01, vs stroke group

*4 FHARBRAEREST FIREREHTFINETL
Table 4 Vertical motion of rats in different groups at

different time points (x+s,cm)

Time points

Group n

7d 14d 21d
Control 20 17.95+1.06 18.73 +0.67  20.38 £0.56
Stroke 17 18.11 £0.96 20.13 +0.65  22.13 £0.57

PSD 16 17.62 +1.13  16.38 £ 0.79Y% 14.75 = 0.56*%

1)P <0.05, vs control group;2)P < 0.01, vs control group;3)P <
0.01, vs stroke group
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LHA 1 28 70T = 43 L il MCN (%) B2 vy 347 LA ]
PR E(ET),

1o A FEL )9 MCN i, PSD AR 20 LHA #h 22
JCHERI T A B (n = 10) FBIALPE A 4 (n
= 7) BRI AP < 0.01) ; BIREUS % BEZH e
PEA AL F PSD B AVZ (n = 6) T35 HL J0 58 5 )



OUH A e AF TR RO AR B /NI TR X i 4 MO X o 25 i PR B e R R A 1 5 P S ) 37

10 spikes/s 100 Hz

=T N - -

0 50 100 150 200

a2

A:Sequence histogram; B: Original chart-recording. Bin time:
Is
B 1 KR LHA #2535 85 Rl MCNEy 1% & B
Fig.1 Inhibitory effects of HFS—MCN on the firing rate of LHA

neurons in a rat

AR FRE(P<0.01;82),

[ hefore stimulation

10 23} m after stimulation

Frequency of stimulation(Hz)

Control group  stroke group  PSD group

1)P < 0.01, vs.before stimulation;2)P < 0.01,vs. control group
before stimulation;3)P < 0.01, vs. stroke group before stimulation.
2 SSMERIB MCN Xt LHA /9 H0#) 1 & B Z T
SRR A R0
Fig.2 Effects of HFS—-MCN on the firing rate of the LHA

inhibitory neurons
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IRF-25 %F HE 2 gl i M A v 2 B R R R (P <
0.058% P<0.01), H GABA [ FREIREETE R, &
AT SR BCMCN A X B ZH e ol 1 4 2 R PSD A
RUZH R LHA NAY Glu Fl GABA 730 i
S48 (P < 0.01), H. GABA 34 i g B 55 K (1
3.4),
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24l
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Control group stroke group ~ PSD group

1)P < 0.01,vs before stimulation;2)P < 0.05,vs control group

before stimulation;3)P < 0.01,vs stroke group before stimulation, n =

10.
3 BRI MCN X LHA 450 Glu B98I0
Fig.3 Effects of HFS—MCN on the levels of extracellular
glutamate in the LHA
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1) 3 before stimulation
m after stimulation
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=
n

The extracellular GABA A p mol/L)
)

=

1)P < 0.01, vs before stimulation; 2)P < 0.01, vs control group
before stimulation; 3)P < 0.01, vs stroke group before stimulation, n
=10.

El4 BRI MCN 3 LHA HH15 GABA H95400
Fig.4 Effects of HFS-MCN on the levels of extracellular
GABA in the LHA
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