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Effects of histamine on the motor activity and spatial

memory ability in depressive rats

HE Yecheng", YAO Juan®, CHEN Shang, LI Dongyin”
(Suzhou Vocational Health College, Suzhou 215009, China)

[ 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 C1 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 Cl 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 C1 area showed dose-dependent excitatory responses when perfused with 1, 3 and 10 pmol/L histamine for

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

pmol/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 Cl1 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

2.3 1TAHAEZR

1rohse sty 8 41, 420 15 ARl SEERss
WG WSk BRI R, A5 100 5K B4 1R i 25 9930 £z
L 100 HUR B A0 S 56 B HE i HR B 7R g8 T AU
ZHho
2.3.1 WizL

W37 S A I 25 AR T R BB sh i, AR
BAEW R 1, KVHERE, 25 A5 o0l ok P R J5 22
MR, F, , =0.168, P < 0.05, 5 X} B 4 A
VU, A 2 e S A5 0 W S A, TR S H 32 A BEL I8 511
clobenpropit J5 53> B # T &, ¥ P < 0.01, 3 H 4
oAUl BRI E TR, , =
0.253,P < 0.05, 55X MM b, 1 9 41 e )5 15 4
B S ARG, T 33 5 H, 52 A B T ) clobenpropit J5 15
S E b m L ¥ P < 0.01,

1 KRUGEBMIABSI(x £5)

Tab.1 Scores of the performance of rats in the open-field test

21 5 K143 P H A5
n
Groups Horizontal scores  Vertical scores
pupliiE:
. TR 15 28.32 £2.39 5.87 £0.52
Control group
Histamine 2
. . 15 23.81 £1.95™ 3.31+0.37™
Histamine group
2-PyEA 4L 13 33.57+3.62°  7.31+0.83"
+ +
2-PyEA group T o
Triprolidine £
T 11 24.76 £2.18" 5.06 £0.72°
Triprolidine group
Dimaprit 44
. . 14 29.76 £3.18 6.09 £0.76
Dimaprit group
Ranitidine 4
anitidine 4 13 27.35 £2. 86 5.69 +0. 46
Ranitidine group
IMETIT 4 14 24.65+£2.78 " 4.09 +£0.41™
+ +
IMETIT group o o
Clobe it 4
cbenpropit £ 15 47.83 £4.977  9.21+1.14"

Clobenpropit group

S RA A, “P< 0.05,™ P< 0.01,
Note. Compared with the control group, * P < 0.05," P< 0.01.
2.3.2 Morris /KK B

KRR S A I 45 SR WA 2, dE e R R Oy
ST R, F; 1, =0.024 P < 0.05, 754 ARE HE A
R CU XS M (n = 15) 5, EE IR0 5
Xf BEZHAR L B SE G, P < 0. 015 1M 3 5 40 i Hy 52
AR BH W7 clobenpropit (n = 15) 5 , #k & v £k 3 B B
455 ,P < 0.01,



[ PL A BE A e 2018 4F 1 45 28 #2451 ] Chin J Comp Med, January 2018, Vol. 28. No. 1 21

F2 KB Morris /KR E MK ST (x £ 5, 5)

Tab.2 Performance of rats in the Morris water maze test

ZH AAE
451 N 54 74 g
Groups Mean
i} BE
FHRA 15 37.12+£3.28 38.60 £4.06  37.86 £3.71
Control group
Histamine 2 )
. . 15 45.81 £4.33  43.31 £4.52  44.56 +4.17™
Histamine group
2-PyEA 24
13 33.57+3.62 31.05 £3.31  32.31+3.44"
2-PyEA group
Triprolidine £ )
o 11 46.97 £5.84  50.71 £5.76  48.84 +5.06
Triprolidine group
Dimaprit 24
. . 14 38.62+3.44  36.16 £3.87  37.39 £3.59
Dimaprit group
Ranitidine 2
L 13 35.72+3.86  37.94 +4.61  36.83 +4.26
Ranitidine group
IMETIT 4 14 47.83£4.97  45.21 £+4.14  46.52 +4.38™
. +4. . *4. . 4.3 i
IMETIT group
Clobenpropit 41
15 29.33 +3.45 28.23 +2.95 28.78 £3.12™

Clobenpropit group
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Note. Compared with the control group, * P < 0.05," P < 0.0l.
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