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Although the pathophysiological mechanisms of mood 
disorders have not been elucidated yet, a significant amount 
of research has suggested an important role of the circadian 
rhythm. The mechanism behind the effects of antidepressant 
treatment is also not fully known. Antidepressant treatment is 
successful only in about 60% of cases, and even if the same an-
tidepressant is administered to a specific patient, the therapeu-
tic response is not always consistent with previous depressive 
episodes, raising questions about the therapeutic mechanism 
of such treatments. In addition, the increase of monoamine in 
the brain synapses, which has been considered to be a mech-
anism of antidepressant treatment, occurs within a few hours 
after administration of the antidepressant drugs, but it takes up 
to 2 weeks for these drugs to exert their antidepressant effect.1 
Therefore, the mechanism of antidepressant treatment is not 
fully explained by the increase in neurotransmission alone. 

In contrast to the delayed treatment response of antidepres-
sant medication, three rapidly acting antidepressant treat-
ments: ketamine, sleep deprivation, and electroconvulsive 
therapy (ECT), work within a few hours to days, strongly re-
ducing depressive symptoms in a subgroup of patients with 
depressive disorders. Several studies suggest that the effects 
of these antidepressant treatments occurs through the normal-
ization of a delayed circadian rhythm.2 There is growing evi-
dence that a common therapeutic mechanism of sleep depri-
vation and ketamine is related to the circadian rhythm.3 ECT 
is also one of the fastest-acting antidepressant treatments. How-
ever, the effect of ECT on the circadian rhythm has not been 
well-studied so far. 

In this issue, Kim et al.4 have demonstrated that electrocon-
vulsive seizure (ECS) alters the expression and daily oscilla-
tion of circadian genes in the frontal cortex of rats. Their results 
showed that the transcription and translation of circadian 
genes were changed by ECS, and their circadian rhythms of 
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expression were generally advanced after repeated ECS. 
Previously, a study reported that ECT in depressed patients 

normalizes body temperature and advances circadian rhythm. 
Szuba et al.5 found that the 24-hour profile of temperature 
was significantly delayed in patients pre-ECT than in patients 
post-ECT or in controls. They found that ECT restores a dis-
rupted circadian temperature rhythm in depressed patients as 
well. Therefore, circadian rhythm normalization has been re-
garded as a possible mechanism for the antidepressant effect 
of ECT. 

Kim et al.4 reported that ECS advances the circadian rhythm 
at the gene expression level in animal studies. However, their 
study was conducted in normal animals, not in depressive ani-
mal models showing disturbances in the circadian rhythm. 
Therefore, it is difficult to confirm that the delay of the circa-
dian rhythm in depression is advanced by ECS. Further stud-
ies are needed to determine whether the mechanism of the 
fast effect of ECT in depression treatment is related to the ad-
vancing of the circadian rhythm.

Acknowledgments
This study was supported by the Korea Health 21 R&D Project funded 

by the Ministry of Health & Welfare, Republic of Korea (HM14C2606) and 
the National Research Foundation of Korea (2017M3A9F1031220). 

REFERENCES

1. Lee S, Jeong J, Kwak Y, Park SK. Depression research: where are we 
now? Mol Brain 2010;3:8.

2. Moon JH, Cho CH, Son GH, Geum D, Chung S, Kim H, et al. Ad-
vanced circadian phase in mania and delayed circadian phase in 
mixed mania and depression returned to normal after treatment of bi-
polar disorder. EBioMedicine 2016;11:285-295.

3. Orozco-Solis R, Montellier E, Aguilar-Arnal L, Sato S, Vawter MP, 
Bunney BG, et al. A circadian genomic signature common to ket-
amine and sleep deprivation in the anterior cingulate cortex. Biol Psy-
chiatry 2017;82:351-360.

4. Kim SH, Park HG, Jeong SH, Kang UG, Ahn YM, Kim YS. Electrocon-
vulsive Seizure Alters the Expression and daily oscillation of circadian 
genes in the rat frontal cortex. Psychiatry Investig 2018;15:718-727.

5. Szuba MP, Guze BH, Baxter LR Jr. Electroconvulsive therapy increases 
circadian amplitude and lowers core body temperature in depressed 
subjects. Biol Psychiatry 1997;42:1130-1137.

EDITORIAL

Is Advancing of Circadian Rhythm a Reason for the Rapid  
Treatment Effect of Electroconvulsive Therapy?

Heon-Jeong Lee1,2, Editor-in-Chief
1Department of Psychiatry, Korea University College of Medicine, Seoul, Republic of Korea 
2Chronobiology Institute, Korea University, Seoul, Republic of Korea

https://doi.org/10.30773/pi.2018.07.06

cc  This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2018.07.06&domain=pdf&date_stamp=2018-07-25

