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Abstract: Depression is a psychiatric disease characterized by long-lasting low mood, accompanied by symp-
toms such as cognitive, sleep and social disturbances. In the theory of traditional Chinese medicine, depression is
included in the categories of "depression syndrome" and "madness", and the main syndrome type is liver stagnation
and spleen deficiency. Xiaoyao san, Sini san and Chaihushugan san are commonly used prescriptions for clinical
treatment of depression, and flavonoids are the common active ingredients. Clinical and basic studies have shown
that the flavonoids derived from antidepressant compound prescription have pharmacological effects such as anti-
inflammatory, antioxidant, neuroprotective, and intestinal flora regulation which could prevent the occurrence and
development of depression from different pathways. Based on this, this review focuses on the pathogenesis of
depression, summarizes the common flavonoids in antidepressant prescriptions, and summarizes their regulatory
mechanisms and effects in order to provide ideas for the prevention and treatment of depression.
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Compound prescriptions
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Baicalein Bupleurum
Baicalin
Ginger
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Isoliquiritin
Licorice
Kaempferol
Liquiritin Paeonia lactiflora

Scutellaria

Paeoniflorin
Quercetin Tangerine peel
Flavonoids Chinese herbal medicine

Figure 1 Flavonoids active ingredients in antidepressant compound prescriptions. The compound prescriptions are composed of some of

the same traditional Chinese herbal medicines, and there are shared flavonoids



BB 275 B H I SRR )M UL F 7T e - 3037 -

AHER T BN &, AR AE 2838 11 1 T8 w1 B A7 A P
Y RN 2R R 2L, R S AT S S B S M I TS T /)
S AE AE W] R AR REAT A, o T i A S AR
I R 2 (A B DR R, S R A 2 S IR &
O FE VREIR S I R AT E B R WL, 7K
H7% PE 4 (reactive oxygen species, ROS) % i S 1l £
JeHR G . W 5T R B HI ] ROS 5 A % (malondial-
dehyde, MDA) A4 T+ 8 A0 B i S8 A W) UL B (super
oxide dismutase, SOD). i 51t 5\ B (catalase, CAT) A
B A RE AR 2

Depression

Gut microbiome

Brain
\ / 5-HT, DA |
Probiotics l ’ 3
7 BDNF |

PathogenT o < HPA Synapti¢ p]asucuy»l

Dybaclériosis . Neprogengsis l ) Microgliat

{:;T;‘;al T Metabolic disorden SISJTIHT Npuronal damagc\T Astrocytes T
Metabolites \ Y. CORT ,:Nc‘ur‘ginﬂammatio’y

LPST HPA axis disorder . o CATl
Tryptophan l I’criphcr;i inﬂamnmlionT ROS} MDAT

IL-18, IL-6, TNF-a | IL-18, IL-6, TNF-a |

Figure 2 The main pathogenesis of depression. Neurotransmitters,
neuroplasticity and neurotrophic factors, neuroinflammation,
hypothalamic-pituitary-adrenal (HPA) axis dysfunction, gut micro-
biota imbalance and oxidative stress are considered to be the main
mechanisms mediating the occurrence and development of depres-
sion and are closely related to each other. IL: Interleukin; TNF-a:
Tumor necrosis factor-a; LPS: Lipopolysaccharide; ACTH: Adreno-
cortico-tropic-hormone; CRH: Corticotropin releasing hormone;
CORT: Cortisol; 5-HT: Serotonin; DA: Dopamine; BDNF: Brain-
derived neurotrophic factor; SOD: Super oxide dismutase; CAT:

Catalase; ROS: Reactive oxygen species; MDA: Malondialdehyde
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Table 1

The flavonoids active ingredients of compound prescriptions and its antidepressant mechanism. NF-xB: Nuclear factor kappa-B;

CREF: Corticotropin releasing factor; Nrf2: Nuclear factor erythroid-2-related factor 2; ARE: Antioxidant response element; GST: Gluta-

thione S-transferase; NE: Norepinephrine; NLRP3: NOD-like receptor thermal protein domain associated protein 3; ERK: Extracellular

regulated protein kinases; CREB: cAMP-response element binding protein; ASC: Apoptosis-associated speck-like protein containing a

caspase-recruitment domain

Active
ingredient

Structure

Source

Effect and mechanism Ref.

Baicalein

Quercetin

Hesperetin

Kaempferol

Baicalin

Hesperidin

Paeoinflorin

Isoliquiritin

Liquiritin

o o
HOA g N
HO o ‘ OH

o OH
HO. l o O o Aon

Scutellaria baicalensis

Radix Bupleuri

Citri reticulatae
Pericarpium; Fructus
aurantii

Ginger

Scutellaria baicalensis

Citri reticulatae
Pericarpium; Fructus

aurantii

Chinese herbaceous
peony

Licorice

Licorice

Reduced the IL-1p, IL-6, TNF-« in the prefrontal
cortex and inhibited the NF-xB in the hippocampus;

[52-59]

increased the expression of DA and BDNF in the
hippocampus

Reduced the levels of IL-6, IL-15 and TNF-a in the
prefrontal cortex and hippocampus; up-regulated SOD,

[60-68]

CAT and down-regulated the expression of MDA in
the brain; inhibited the expression of CRF mRNA

Increased the expression level of Nrf2 by activating
the Nrf2/ARE pathway; up-regulated the levels of
SOD and CAT in the hippocampus and reduce the
expression of MDA; up-regulated the level of

[69-72]

hippocampal BDNF

Reduced levels of GST and MDA in the prefrontal
cortex, inhibited IL-14 and TNF-a; significantly
increased the levels of NE, DA and 5-HT in the
hippocampus and prefrontal cortex

Reduced levels of IL-14, IL-6 and TNF-a in the
hippocampus; inhibit the production of NLRP3 and

[73-77]

[78-83]

proinflammatory cytokines IL-1/ and IL-6 in the
prefrontal cortex; regulating the activation of
hippocampal BDNF/ERK/CREB signaling pathway
Reduced microglia-induced neuroinflammation and [84-92]
inhibited NLRP3 inflammasome activation in

prefrontal cortex; inhibited the level of serum CORT

and the expression of CRF mRNA in the hypothalamus

Inhibited expression of NF-xB inflammatory pathway  [93-102]
in hippocampus and regulate ERK/CREB pathway;
significantly decreased the levels of CORT, ACTH,

CRH and glutamate in the hippocampus

Significantly increased 5-HT levels in the [103-106]
hippocampus; increased SOD and CAT level,

decreased ROS and MDA

Reduced the IL-18 and IL-1/ in the hippocampus,
down-regulated the expressions of NLRP3 and

[107-111]

inflammasome-related proteins caspase-1 and ASC in
the hippocampus; increased levels of 5-HT in the
hypothalamus

ALACHE DUIMARE o W U9, A B2 3 eI L 2 25 41
il B b B B R B IR ¥+ (corticotropin releasing
factor, CRF) mRNA (1] A 1 41 i) HPA FibLAE TTEE, 6
TR REAT N

313 FERE BEFORITHRE T, 50
P DH 38 B A s M B 22—, SO B A ST R

P, FE TR AE T A 228 L O LA 0 5 38 95 003 U7 T R A%
FEORAE FHI™ . f g () B e 48 7R 1 R R 3R U T
HIRE Jod 2R AR BRI 22 B 28 2R 1) 22 AL, 3 AL ) 32 2L
HEACR B M a8 A R BERRY, R R
A 38 O A A ) 2 AR IR T B2 A ORI T 2
(nuclear factor erythroid-2-related factor 2, Nrf2)/$1i %/t
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S B [K 7 Ji A (antioxidant response element, ARE) i
%, 300 Nrf2 2 3 7K 1 SRl e R i o 42 76 45 £ AT £
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JEE, 2 W 1Ly 2% Py w5 4 ) 5 A 2R N O S CUMS
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g T TCHAR A 2R /) B A . 01E SE2 1L 2% ) ] [AIS PRC
MDA %5 5 Ak B BbR &9 1 /K7, $ il IL-18 A1 TNF-a
W, LR RTAUY B 2 1 AKT/B-7%E 30 B 1 e 1k
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T EAFAE T /NS 55 07 R U T B A o 3R
A1 2 BT S G BRI A A TR T T R R
30 R AR 8 IR R T T A SR N 4 ) 4
HI T S ORI B RE 0, A& — PR T 357 B S0 RIRE v
FEST 0. MR TR, 0855 AT G 35 DO 48 1 B i 1
(R FAR BERE IR, PR AR M 5 A IL-181L-6 Al TNF-a [ 7K
o BRAh, B R B AT BN PIBK L AKT AT
SKHE#% 5% IR F 1 (forkhead box1, FoxO1) ISR 1L, X
UM RAE™. BN, W PFC o NOD # 32 14 3
(NOD-like receptor thermal protein domain associated
protein 3, NLRP3) FI{E 58 4f ffd (K ¥ IL-18 F1 IL-6 [ 7=
Az, V) 38 B ) SO B AR -y FLIUE R T - 1a (PGC-1a)/
NF-«B i #%, DA S A i 2 ¥ 55 F1F i o IL-18.IL-6
M TNF-o F 2232 /2 35 55 G2 M AIVAISIE 1 48 AE 1) 9%
BEHLH|E. BDNF A] S5 40 S 5 55 3 B0 (extra-
cellular regulated protein kinases, ERK)/CREB % Bt <
2, FEHUIARAE F R S AR Y. BRAR N, s

0] i %5 D BDNF/ERK/CREB 15 5 3 I 1) 0%
SR S5 HIAR /S BRI AR BEAT Sy BN N B g ™. 40 i i
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Figure 3 The pharmacodynamic mechanism of antidepressant compound prescriptions and its flavonoids active ingredients. NR3C1:

Nuclear receptor subfamily 3, group C, member 1; TrkB: Tyrosine kinase receptor B; PKA: Protein kinase A; PACAP: Pituitary adenylate

cyclase activating polypeptide; mGluR5: Metabotropic glutamate receptor 5; mTOR: Mechanistic target of rapamycin; PSD95: Postsynaptic

protein-95; SYP: Synaptophysin
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