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The effects of anabolic-androgenic steroids on behavioral, cognitive functions

and nervous systems of adolescents

WU Jia-Min, DENG Ying-Yi, WEI Chu-Qian, YAN Jin-Hong"
Laboratory of Neuromotor Control and Learning, Shenzhen University, Shenzhen 518060, China

Abstract: Anabolic-androgenic steroid (AAS) is responsible for muscle building and masculinizing. Using AAS can enhance muscle
development and strength, and improve athletic performance. AAS abuse is not only seen in sport. Research has shown that there is an
increasing number of adolescent AAS abusers. Adolescents are at a critical period of physical and mental development. Sex hormones
are one of the important physiological factors affecting the development of their bodies and brains. Long-term or high-dose AAS
treatment is likely to cause irreversible damage to their nervous system and psychological behavior, and these effects are easily
overlooked. The article reviewed the long-term adverse effects of AAS on psychological behavior, emotion, cognitive functions and

the nervous system of adolescents.
Key words: anabolic-androgenic steroids; adolescents; behavior problems; cognitive functions; nervous system
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1. &G R F K B BE AV 2 £ St 1E R
Table 1. Effects of anabolic-androgenic steroid (AAS) on the nervous system
Brain area Research object Effects Reference
Hippocampus Rat Cell number in the CA3 is unchanged 3
Rat Spine densities on neurons in the CA1 are increased =
Rat Spine densities on neurons in the CA3 are increased 401
Rat Nerve growth factor (NGF) level in the hippocampus is increased sl
Rat Hippocampal cell proliferation is impaired 2
Rat Apoptosis of primary hippocampal neurons is induced i
Amygdala Rat Spine densities on neurons in the anterior medial amygdala, =
posterodorsal medial amygdala are increased
Human The volume of right amygdala is enlarged, and resting-state fMRI el
functional connectivity (rsFC) between right amygdala and frontal,
striatal, limbic, hippocampal, and visual cortical areas is reduced
Human Funtional connectivities between the amygdala and default-mode 481
network (DMN) and between the dorsal attention network (DAN)
and a frontal node encompassing the superior and inferior frontal
gyri (SFG/IFG) and the anterior cingulate cortex (ACC) are reduced
Human Fractional anisotropy (FA) in the inferior-fronto-occipital fasciculus 7
(IFOF) is increased
Nucleus accumbens Rat Dendritic spine density in the nucleus accumbens is decreased [
Basal forebrain Rat Nerve growth factor (NGF) level in the basal forebrain is reduced el
Widespread regions Human Thinner cortex and smaller neuroanatomical volumes are shown (48]
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