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Fluorescence Imaging of Active Molecules Associated with Depression™

Che, Feida Zhao, Xiaoming Zhang, Xin
Ding, Qi Wang, Xin* Li, Ping* Tang, Bo*
(Shandong Normal University, College of Chemical Materials and Science, Jinan 250014)

Abstract Depression is a typical condition of depressive disorder, which takes great burden to family and society. However,
the current uncertainty about the etiology and pathogenesis has greatly hindered the development of effective antidepressant
drugs. Changes in the levels of active molecules associated with depression, such as reactive oxygen species, neurotransmit-
ters and proteins, play a key role in the occurrence and development of depression. Therefore, detection of active molecules
related to depression is particularly important for understanding the pathogenesis of depression. Fluorescence imaging has the
advantages of high sensitivity, intuition, in situ, real-time, etc. Therefore, fluorescence imaging technology has become an
effective method to monitor the active molecules related to depression. Researchers have effectively detected these active
molecules using fluorescence imaging. The recent progress in fluorescence imaging detection of reactive oxygen species
(ROS), monoamine neurotransmitters and monoamine oxidase in the active molecules associated with depression in the past

five years are reviewed with focus on the development of fluorescence probes and prospects.
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Figure 1 Chemical structure of ROS related fluorescent probes
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Figure 2 Schematic diagram of iSeroSnFRY (Copyright 2020 Else-
vier)

Li SWIFRE T —MIET G & FH B2 A JE K 2
5758 Yok AR (GRABs.ur), HIT 5-HT AL A A
GRABsur X 5-HT HH 8 & K26 M 71 (ECso ~ 22
nmol/L)« B FIA I (ron~> 70 ms) S 58 i (R RF S 1,
B A% 160 7E 22 Fb AE BEF0G H 2644 R SR AN R &0

http://sioc-journal.cn 1257



oF ¥ R

WOS-HT IR, S BT /N B 1 R AR -0t T8 ) ]
5-HT /K F5h246 (B 3). GRABs.ur NHRTT 5-HT 55
& SR CHLEI PR T EE R .

b 5-HT1.0 5-HTmut
Basal 10 uM 5-HT

10 uM 5-HT

10 uM 5-HT

F/F,

B3 25k 5-HT1.0(S )88 5-HTmut(2K ) K R B Z &m0 K
BRI (FE) 5 S SR () AR Bodhe (A7)

Figure 3 Representative images (left), fluorescence response traces
(middle) and group data (right) of the fluorescence response in cultured
rat cortical neurons expressing 5-HT1.0 (green) or 5-HTmut (gray)™“!
(Copyright 2023 Springer Nature)
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Figure 4 Schematic preparation process of NB-CQDs* (Copyright
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Figure 5 Top, schematic of dual-color photometry in the NAc of
wild-type rats coexpressing RdLightl injected in the NAc and axon-
GCaMPo6f injected in mPFC. Bottom, representative micrograph showing
RdLightl in red and axon-GCaMP6f in green®” (Copyright 2023 Spring-
er Nature)
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Figure 6 Chemical structure of neurotransmitter related fluorescent probes
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Figure 7 (a~c) In vivo imaging of rats intraperitoneally injected with
saline and (d~f) in vivo imaging of rats intraperitoneally injected with
fluoxetinel® (Copyright 2020 American Chemical Society)
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Figure 8 Chemical structure of MAO related fluorescent probes
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Figure 9 Fluorescence images of zebrafish for incubated with Probe
16'*! (Copyright 2020 Elsevier)
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Figure 10 Fluorescence images of 80 pmol/L O]  stimulated neurons
in the presence of 17! (Copyright The Royal Society of Chemistry
2022)
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Figure 11 [In situ TP fluorescence imaging in the brains of mice by
188 (Copyright 2019 American Chemical Society)
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