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Antidepressant effect of microinjection of neuropeptide Y into the hippocampus
Is mediated by decreased expression of nitric oxide synthase

LIAN Ting, AN Shu-Cheng"
College of Life Science, Shaanxi Normal University, Xi’an 710062, China

Abstract: Accumulating evidence indicates an important role of hippocampal dendrite atrophy in the development of depression, while
neuropeptide Y (NPY) participates in hippocampal dendrite growth. The present study was aimed to investigate the relationship
between NPY and nitric oxide synthase (NOS) in chronic unpredictable mild stress (CUMS)-induced depression. CUMS-induced
depression model was established in Sprague-Dawley rats. Intrahippocampal microinjections of NPY, NPY-Y1 receptor antagonist
GR231118 and non-specific NOS inhibitor N-nitro-L-arginine methyl ester (L-NAME) were respectively adopted by rat brain
stereotaxic coordinates. The behavioral observations were conducted by sucrose consumption test, open field test and forced swim-
ming test. The expressions of NPY, neuronal nitric oxide synthase (nNOS) and inducible nitric oxide synthase (iNOS) in hippocampus
were detected by immunohistochemistry. The results showed that, compared with the control group, rats receiving CUMS for 21 d or
intrahippocampal microinjection of GR231118 showed a significant reduction in body weight and depression-like behavior, which
included reductions in sucrose preference, locomotor activity, rearing and grooming in open field test, and increased duration of
immobility in forced swimming test. Moreover, the expression of NPY significantly decreased (P<0.01), while the expressions of
nNOS and iNOS increased obviously in the hippocampal dentate gyrus (DG) and CAS3 regions (P<0.01). Intrahippocampal microin-
jections of NPY prevented the depression-like behavioral changes induced by CUMS and decreased the expressions of nNOS and iNOS
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in the hippocampal DG and CA3 regions (P<0.01). Intrahippocampal microinjections of GR231118 reduced behavioral ability of the
rats dramatically and significantly increased the expressions of hippocampal nNOS and iNOS (P<0.01). Intrahippocampal microinjec-
tions of L-NAME suppressed the depression-like behavioral changes induced by CUMS or intrahippocampal microinjection of
GR231118. In conclusion, reduced expression of NPY and increased expression of NOS in hippocampus may make significant
contributions to CUMS-induced depression. These results suggest that the antidepressant function of NPY associates with down-
regulation of NOS expression in hippocampus, possibly mediated via NPY-Y1 receptor.

Key words: depression; hippocampus; chronic unpredictable mild stress; neuropeptide Y'; nitric oxide synthase
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Fig. 1. Effects of different treatments on body weight change. Rats were
weighed onday 1, 7, 14, 21. The body weight change was calculated as
percentages in body weight over that at day 1. Mean+SEM.
Control: n=8; CUMS: n=10; NPY+CUMS: n=9; GR231118: n=9;
L-NAME+CUMS: n=7; L-NAME + GR231118: n=10.
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Fig. 2. Effects of different treatments on sucrose preference.
Mean+SEM. Control: n=8; CUMS: n=10; NPY+CUMS: n=9;
GR231118: n=9; L-NAME+CUMS: n=7; L-NAME+GR231118:
n=10. "P<0.01 vs Control; #P<0.01 vs CUMS; ¥¥P<0.01 vs
GR231118.
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Fig. 4. Effects of different treatments on immobility time in the
forced swimming tests. Mean+SEM. Control: n=8; CUMS: n=10;
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Fig. 3. Effects of different treatments on locomotion
(A), rearing (B) and grooming (C) in the open field test.
Mean+SEM. Control: n=8; CUMS: n=10; NPY+
CUMS: n=9; GR231118: n=9; L-NAME+CUMS:
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Fig. 5. NPY expressions in hippocampal dentate gyrus (DG) and CA3 regions in rats of control and CUMS groups detected by
immunohistochemistry method. A: Microphotographs of hippocampal slices. The arrows indicate the NPY -immuoreactive neurons. Scale
bar, 100 um. B, C indicate the amounts of NPY-immuoreactive neurons in hippocampal DG and CA3 regions respectively. Mean+SEM.
Control: n=8; CUMS: n=10. "P<0.05,P<0.01 vs Control.
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Fig. 6. NNOS expressions in hippocampal dentate gyrus (DG) and CA3 regions in rats of control, CUMS, NPY+CUMS and GR231118
groups detected by immunohistochemistry method. A: Microphotographs of hippocampal slices. The arrows indicate the nNOS-
immuoreactive neurons. Scale bar, 100 um. B, C indicate the amounts of NNOS-immuoreactive neurons in hippocampal DG and CA3 regions
respectively. Mean+SEM. Control: n=8; CUMS: n=10; NPY+CUMS: n= 9; GR231118: n=9. “"P <0.01 vs Control; *P<0.01 vs CUMS.



B 3545 g T AR R A 2R K Y G ] NOS Bt K BRI REAT Ky

CUMS

Control

DG

CA3

B %20— ik ek
5c18 I [
2816 I I
e,

&

g%z

ZT10{ |, #t

BE g [| 1

£23 o]

ES 41

Q

= @ 0\{9 \b@\% \.{3’

c}f‘\ < O )

- g
K G

243

NPY+CUMS

C g 14 .
3512 I =
égmq I I 1
o I
w<
00 g -

ZG I
BE 611
83,
£Eg
EE 21
g.so
Y
= &
¢ ) O 4]
\* v
& IS

Kl 7. &K R S5 IR [0 (dentate gyrus, DG)H1 CA3 [X H1iNOS {1 ik

Fig. 7. iINOS expression in hippocampal dentate gyrus (DG) and CA3 regions in rats of control, CUMS, NPY+CUMS and GR231118
groups detected by immunohistochemistry method. A: Microphotographs of hippocampal slices. The arrows indicate the iINOS-
immuoreactive neurons. Scale bar, 100 um. B, C indicate the amounts of iNOS-immuoreactive neurons in hippocampal DG and CA3 regions
respectively. Mean+SEM. Control: n=8; CUMS: n=10; NPY+CUMS: n=9; GR231118: n=9. “P<0.01 vs Control; *P<0.01 vs CUMS.
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