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Advances in the Prediction and Treatment of Neuropsychiatric Diseases

via Olfactory System

FANG Yuanyuan'?, XU Shujie', CHEN Zihao', MIAO Xuemeng'?, WU Qian'?, WANG Hui', MIAO Shuangda',
HUANG Yucheng', CHEN Zirun'?, HUANG Zhihui"***, XU Xingxing'*

(‘Department of Physiology, School of Basic Medical Sciences, Wenzhou Medical University, Wenzhou 325035, China;
2School of Mental Health, Wenzhou Medical University, Wenzhou 325035, China;
3School of Medicine, Hangzhou Normal University, Hangzhou 311121, China)

Abstract The human olfactory system can perceive a large number of chemical substances. Olfaction dis-
orders are common neurological symptoms, and their prevalence and severity increase substantially with aging. Due
to the lack of blood-brain barrier, the olfactory system is a susceptible portal for xenobiotics, nevertheless, it serves
as an ideal anatomical window for diagnostic and therapeutic applications. Olfaction disorders are detected in the
early onset of various psychiatric and neurodegenerative diseases. Hypofunction of the olfactory system is consid-
ered as a precursor to cognitive decline in certain neurodegenerative diseases. The high prevalence of olfaction dis-
orders, along with the simplicity and low cost of assessment, endows it with great prospects in clinical applications.
Thus, understanding the relationship between olfaction disorders and neuropsychiatric diseases can help formulate

early diagnosis and predict clinical progression. This review provides a brief summary of the characteristics of the

Wk H38: 2020-06-16 F252 H #: 2020-08-03

5 ARG I HE 5 31671071) WL SRR E IS (ki 5 LR18C090001)FITE R 2 K 2= A£G NI Z - RI At HE 5+ 201910343027) %5 Bh i) L
HEIER . Tel: 0577-86699117, E-mail: hzhzju021@163.com; Tel: 0577-88689769, E-mail: xuxingxing627@163.com

Received: June 16, 2020 Accepted: August 3, 2020

This work was supported by the National Natural Science Foundation of China (Grant No.31671071), the Natural Science Foundation of Zhejiang Province (Grant
No.LR18C090001) and the National College Students’ Innovation and Entrepreneurship Training Program (Grant No.201910343027)

*Corresponding authors. Tel: +86-577-86699117, E-mail: hzhzju021@163.com; Tel: +86-577-88689769, E-mail: xuxingxing627@163.com

URL: http://www.cjcb.org/arts.asp?id=5397



2088

Gk -

olfactory system, the relationship between olfaction disorders and neuropsychiatric diseases, as well as possible

treatments, in order to provide new ideas for early diagnosis and treatment of neuropsychiatric diseases.
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When the odorant molecules pass through the nasal cavity, they bind to the odorant receptors on the olfactory cilia, which are the dendrites of OSNs.
Electrical signals generated and integrated by the olfactory cilia are further transmitted by the axons of OSNs and terminated in the discrete olfactory
glomerulus in the olfactory bulb. They are encoded into different olfactory information and transmitted to different regions of the olfactory cortex
through the olfactory tracts.

Bl 25 ARG RRRR S5
Fig.1 Anatomy of the olfactory system
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WLSEIRAL T A VE, G BN EE . FHIAER TS, 7T L 2RSSO 1R 7 IR L OECSREM 1B 2 AR i 28 M5 anSCl
AT BT IIRYT SEIE . MDD: HEEHIAE; SCZ: FEH 43 2UIE; AD: B /R KSR ; PD: M6 4%9; SCL: ¥ B4 41i; OECs: WUHHAN i -

A: olfaction disorders are closely related to neuropsychiatric diseases. The olfactory related structural abnormalities in olfactory bulb, primary olfactory

cortex and secondary olfactory cortex (overlapping regions), and olfactory dysfunctions in odor identification, olfactory threshold, odor discrimination

and odor pleasantness, are early clinical prediction factors of neuropsychiatric diseases (such as MDD, SCZ, AD and PD); B: noninvasive treatment of

olfactory pathway, including intranasal delivery, aromatherapy and stem cell therapy, can provide new ideas for treatment of neuropsychiatric diseases.

Besides, OECs transplantation also provides promising therapeutic strategies for neurological diseases like SCI. MDD: major depressive disorder; SCZ:

schizophrenia; AD: Alzheimer’s disease; PD: Parkinson’s disease; SCI: spinal cord injury; OECs: olfactory ensheathing cells.
E2 REERSHAEHERRIKARRE MR

Fig.2 The relationship between olfaction disorders and neuropsychiatric diseases and their applications
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