[ Downloaded from gku.muk.ac.ir on 2025-12-16 ]

[ DOI: 10.52547/5ku.27.5.41 ]

Scientific Journal of Kurdistan University of Medical Sciences No.122/ Nov-Dec 2022/41-57

Investigation of the Role of L-Arginine and L-NAME in Dorsal
Hippocampus on Anxiety, Depression and Brain Level of BDNF after Stress

in Male Mice
Atusa Mashhadi!, Hedayat Sahraei?,Gholam Hossein Meftahi*®, Hengameh Alibeik*

1 M.S.c in Animal Physiology, Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Iran.
ORCID: 0000-0002-3626-6906.

2 Professor, Neuroscience Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran. ORCID: 0000-0001-
9235-0013.

3 Associate Professor, Neuroscience Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran.
(Corresponding Author); Email, hossein.meftahi@bmsu.ac.ir, meftahi208@yahoo.com, Tel; 02187554148, ORCID ID:
0000-0003-0665-186X.

4 Assistant Professor, Department of Biology, North Tehran Branch, Islamic Azad University, Tehran, Iran. ORCID: 0000-
0002-8420-7118.

ABSTRACT

Background and Aim: Nitric oxide is involved in response to stress-induced anxiety and
depression in the dorsal hippocampus. In this study we investigated the effects of L-arginine
and L-NAME in the dorsal hippocampus on anxiety, depression, and brain-derived
neurotrophic factor (BDNF) levels in stressed male NMRI mice.

Materials and Methods: Electric foot-shock stress (10 Hz, 40 mV for 60 seconds) was
applied to animals for four consecutive days. Three doses of L-arginine or L-NAME (1, 5 and
10 pg/mouse) were injected bilaterally into the dorsal hippocampus five minutes before
starting foot-shock stress. Anxiety and depression-like behaviors and brain BDNF levels were
measured 24 hours after stress using an elevated plus maze, forced swim test, and ELISA,
respectively.

Results: Injection of different doses of L-arginine and L-NAME before stress showed that the
number of entries in the open arm decreased in elevated plus maze. The number of entries in
the closed arm increased more in the stress group than that in the control group. Also, intra
dorsal hippocampus injections of different doses of L-arginine and L-NAME before stress
significantly decreased swimming time and increased floating and struggling time in the
forced swim test compared to the control group. In addition, ELISA results showed that
injections of different doses of L-arginine and L-NAME before stress had no significant
effects on brain BDNF level.

Conclusion: Nitric oxide in the dorsal hippocampus may mediate the induced anxiety and
depression behaviors by foot-shock stress.
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