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Effects of histamine on the motor activity and spatial
memory ability in depressive rats
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[ Abstract]  Objective To explore the effect of histamine on neurons in the hippocampal C1 area of SD rats and
the behavior of depressive SD rats. Methods The effect of histamine on the discharge frequency of neurons in
hippocampal C1 area was observed by in vitro extracellular recording of brain slices. The effect of endogenous histamine
released to hippocampal neurons was observed through in vivo extracellular recording after the hypothalamus was electrically
stimulated. In addition, the changes of motor activity and the ability of spatial memory of the rats with depression after
microinjection of histamine into the hippocampal Cl area were observed by open-field test and Morris water maze test.
Results The results of in vitro extracellular recording of brain slices showed that the hippocampal neurons were excited by
histamine via H, receptors rather than H, receptors in a concentration dependent manner. The results of in vivo extracellular
recording showed that endogenous histamine had a bidirectional effect, which means a short-term excitatory effect followed

by a long-term inhibitory effect on the hippocampal neurons. After injected with histamine in the hippocampal C1 area,
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motor activity of the depressive rats was obviously decreased during the open-field test, and the ability of spatial memory of

the rats was obviously weakened in the Morris water maze test. However, motor activity and spatial memory of the

depressive rats were obviously improved after injection of clobenpropit, a histamine H; receptor antagonist. Conclusions

At the cellular and overall levels, histamine has a bidirectional effect on the neurons in the hippocampal C1 area, that is an

effect of excitation followed by an effect of inhibition, resulting in an inhibitory effect comprehensively. Histamine can

impair the motor activity and spatial memory of depressive rats, which can be obviously improved by clobenpropit, a blocker

of histamine H, receptor.
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Note. A: Neurons in the hippocampal Cl area showed dose-dependent excitatory responses when perfused with 1, 3 and 10 wmol/L histamine for

I min. B: Excitatory responses of hippocampal neurons aroused by perfusion with 10 wmol/L histamine for 1 min were obviously reduced by

triprolidine, a histamine H, receptor antagonist, and higher concentration of triprolidine led to a greater decline of the excitatory responses. C:

Excitatory responses of hippocampal neurons aroused by perfusion with 10 pwmol/L histamine for 1 min were not affected by either 1 pmol/L or 3

pwmol/L ranitidine, a histamine H,receptor antagonist.

Fig.1 Extracellular recording of the brain slices in vitro
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Note. A: After the hypothalamus TMN was electrically stimulated,
neurons in the hippocampal C1 area showed a bidirectional response,
an excitatory response followed by an inhibitory response. A
represents the time point of electrical stimulation. B: Under
electrical stimulation of TMN after injection of histamine H, receptor
antagonist, triprolidine into the hippocampal Cl area, hippocampal
neurons only showed an inhibitory response. C: Under electrical
stimulation of TMN after injection of histamine H; receptor
antagonist, clobenpropit into the hippocampal C1 area, hippocampal
neurons only showed an excitatory response.

Fig.2 Extracellular recording in vivo
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Tab.1 Scores of the performance of rats in the open-field test

205 . S EEY) TMEHF5r
Groups Horizontal scores  Vertical scores
Xof B2
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i idine 4
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Ly
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IMETIT group 24.65 +2.78 4.09 £0. 41
it 4
Clobenpropit £ 15 47.83£4.97°  9.21+1.14™

Clobenpropit group

e SXHRAUMLEL, * P < 0.05, ™ P< 0.01,
Note. Compared with the control group, * P < 0.05,™ P< 0.01.
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Tab.2 Performance of rats in the Morris water maze test

2H 5 #
5 n 5d 7d it
Groups Mean
X 2
TR 15 37.12+3.28  38.60+4.06 37.86+3.71
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obenpropit 2Ly 5 00 34345 28232295 2878312

Clobenpropit group

TE SRR, " P< 0.05,™ P< 0.01,
Note. Compared with the control group, * P < 0.05, " P< 0.01.
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