The Mechanism of Plant Drug Ameliorating Depression-like

Behavior in PCPA Model Mice

[Abstract] Objective: To preliminarily investigate the effect and mechanism of Plant
Drug on depression-like behavior in PCPA model mice. Methods: The experiment was
divided into control group, model group and Plant Drug group. The eftect of Plant Drug
on depression-like behavior in PCPA model mice was tested by behavioral methods of
open field, tail suspension and forced swimming. Results: The open field experiment
showed that the central activity distance and time of the model group were decreased
compared with the control group. Compared with the model group, the two indexes of
central activity distance and time were improved in the Plant Drug group. The results
of tail suspension experiment showed that compared with the control group, the
immobility time of the model group was significantly increased. Compared with the
model group, the immobility time of mice in the treatment group was significantly
reduced. The results of forced swimming experiment showed that compared with the
control group, the immobility time of the model group was significantly increased.
Compared with the model group, the immobility time of mice in the drug group was
significantly reduced. Conclusion: Plant Drug can improve depression-like behavior in
PCPA mice.

[Key words] Plant Drug; depression; ethology

Depression is a common mental illness and a major cause of sub-health and
disability worldwide, affecting nearly 300 million people ['. It is characterized by
persistent symptoms, including low mood, decreased pleasure, suicidal thoughts,
psychomotor retardation or agitation, changes in appetite and sleep patterns, decreased
energy or increased fatigue, inattention, difficulty in decision making, irritability or
physical restlessness, and slower speech or movement [*!. The existence and severity of
symptoms vary from individual to individual. Patients with depression have a higher
rate of other physical diseases, decreased social function and increased mortality 1.
The complexity of the disorder is compounded by the fact that it often co-occurs with
other mental illnesses. Therefore, it is of great medical and social significance to study
the etiology, pathogenesis and treatment of depression and improve the living standard
of patients. At present, the pathogenesis of depression is mainly based on the
monoamine neurotransmitter hypothesis. The monoamine neurotransmitters and their
metabolites in the brain mainly include norepinephrine (NE), dopamine (DA) and 5-
hydroxytryptamine (5-HT), and their content changes are closely related to the
pathogenesis of depression. 5-HT plays a key role in antidepressant regulation and can
regulate various physiological responses in the central nervous system and peripheral
nervous system 4. DI-4-chlorophenylalanine (PCPA) is a 5-HT synthesis inhibitor,
which blocks the synthesis of 5-HT by inhibiting tryptophan hydroxylase. When 5-HT
is depleted in the brain, depressive symptoms will occur 1.



In this study, PCPA depression model was used to study the antidepressant effect
of Plant Drug. Open field, tail suspension and forced swimming experiments were used
to verify the effect of Plant Drug on depression-like behavior in PCPA model mice. This
study provides experimental basis for the clinical treatment of depression with Plant
Drug.

1. Materials and Methods
1.1 Experimental animals

Thirty Kunming strain female mice, aged 16 weeks, weighing 30+5g, were
provided by Sibeifu (Beijing) Biotechnology Co., LTD., License number: SCXK
(Beijing) 2019-0010. Feeding temperature 22-26°C, humidity 40%-70%. The

experimental procedures are in accordance with the regulations.

b= SEREYIRRSIEIE

No.1103242201043
BERQ : PEEEREREEANARFENS DORRRG : PEEPH PR ERIF R
NS
VBERER T P
5 =13 =3y
R KM SPF& 309 | 35 60
BE—-AERSNERE 2022-06-23 53 G U Xivd BHELLSSEAERLD
53 REHR TRPUEBFIIRS =
E¥4AE
ﬁ! % | cmeo (mw) | VO CER) Samp FENES SCXK ( B ) 2019-0010
HBRAR
=] 2
mjﬁi IR BFA:ER FREM - 20225075288
1.2 Drug

Plant Drug (homemade), in line with the standard of medicinal materials.
1.3 Main reagents and instruments

PCPA (purity > 98%, lot No. D831376) was purchased from Shanghai MacLean
Biochemical Technology Co., LTD. Tail hanging and forced swimming are self-made
equipment; The open field is provided by Anhui Zhenghua Biological Equipment Co.,
LTD.
1.4 Animal model copy, grouping and methods

Thirty mice were randomly divided into control group, model group and Plant

Drug group, with 10 mice in each group. After 7 days of adaptive feeding, except for



control group, mice in each group were intraperitoneally injected with DI-4-
chlorophenylalanine (PCPA, 100 mg/kg), once a day for 4 consecutive days. After
modeling, the administration group was given gavage (6.5g/kg) for 7 days.
1.5 General Status Observation

Before the behavioral test, we observed the general state of each group of mice,
including activity, reaction sensitivity, hair gloss and other aspects.
1.6 Ethology
1.6.1 Open field experiment

The outer dimension of the open field test chamber is 105cm*x105¢m, and the
bottom wall and the surrounding side wall are made of black plastic. The experiment
was carried out in a quiet environment. The mice were placed in the center of the bottom
of the mouse open field box, and cameras and timing were performed at the same time.
Observe for 5 minutes and stop the camera. At the end of the experiment, the inner wall
and bottom surface of the open field box were cleaned with alcohol to prevent it from
affecting the test results of the next animal. At the end of the experiment, the central
activity time (s) and central activity distance (cm) of each mouse were analyzed.
1.6.2 Forced swimming experiment

Each group of mice was placed in a cylindrical container with a diameter of 10cm
and a water surface height of about 12cm, and the water temperature was 20-25°C.
When each mouse, the water surface height was based on the mouse's hind paws not
touching the ground and the head just above the water surface. The forced swimming
experiment was performed for 6 minutes, and the immobility time of the mice within 4
minutes after the recording was recorded.
1.6.3 Tail suspension experiment

The self-made TST equipment was placed on a 45cm high iron frame and fixed on
the bracket in the box with elastic rope at the end of the tail about 1 cm away from the
end, keeping the head of the mouse about 20cm away from the ground. The excrement
of each mouse was cleaned up after the test, and the environment was kept quiet
throughout the test. The mice were kept in a suspended state for 6 minutes and the time

of immobility within 4 minutes after the analysis was recorded.



1.7 Statistical analysis

After data collection, SPSS 21.0 software was used for analysis, and data were
expressed as ( X = S). Data consistent with normal distribution and overall
homogeneity of variance were analyzed by oneway-ANOVA, and P<0.05 indicated
significant differences.
2 Results

2.1 General status observation

Plant Drug

FIG. 1 General state of mice in each group



Compared with the control group, the activity of mice in the model group was
reduced, the response sensitivity was poor, and the hair gloss was poor. Compared with
the model group, the activity of mice in the Plant Drug group was increased, the
response sensitivity was better, and the hair gloss was better.

2.2 Open field test results

The open field experiment results showed that, as shown in Table 1, compared
with the control group, the central activity distance and central activity time of the
model group were reduced. Compared with the model group, the central activity
distance and central activity time of the Plant Drug group were increased.

Table 1 Effect of Plant Drug on central activity distance (cm) and central

activity time (s) of OFT in PCPA mice

Central activity distance Central activity time
Group
(cm) (s)
control 253.21+43.03 11.60+3.01
model 139.54+37.85 6.77+1.98
Plant Drug 206.06+43.14 9.81+4.26

2.3 Tail suspension test results

The results are shown in Table 2. Compared with the control group, the immobility
time of the model group was increased. Compared with the model group, the immobility
time of mice in the drug group was reduced.

Table 2 Effects of Plant Drug on TST immobility time in PCPA mice

Group the immobility time (s)

control 44.39+7.70

model 117.36+19.05
Plant Drug 92.80+19.46

2.4 Results of forced swimming experiment
The results showed that, as shown in Table 3, compared with the control group,
the immobility time of the model group was increased; Compared with the model group,

the immobility time of mice in the Plant Drug group was reduced.



Table 3 Effects of Plant Drug on FST immobility time in PCPA mice

Group the immobility time (s)

control 33.07+11.61

model 50.87+17.54
Plant Drug 43.78+18.29

3 Conclusion

Depression is a common clinical mood disorder, with fatigue, low emotion, slow
thinking, will activity decline as the main symptoms. However, 5-hydroxytryptamine
(5-HT) and its receptor play an important role in the development of depression. Most
patients with depression have abnormal metabolism of 5-HT and related products,
resulting in the destruction of the balance between some neurotransmitters and
endocrine networks (6],

PCPA is a selective and irreversible inhibitor of the initiation enzyme and the rate-
limiting enzyme -tryptophan hydroxylase in 5-HT biosynthesis, which can block the
synthesis of 5-HT by inhibiting tryptophan hydroxylation and significantly reduce the
content of 5-HT in the brain and peripheral blood 7). 5-HT plays a key role in the
regulation of depression, and the reduction of 5-HT content will cause depression [*!. In
this study, the depression model was established by intraperitoneal injection of PCPA,
and the open field test, tail suspension test and forced swimming test were used to
evaluate the depression of mice. The results showed that the number of autonomous
activities of mice in PCPA model group significantly decreased, the immobility time of
tail suspension and forced swimming significantly increased, and the depression was
aggravated. After the administration of Plant Drug, the autonomous activity of mice
significantly increased, the tail hanging and forced swimming immobile time
significantly decreased, and the depression was significantly alleviated, suggesting that
the Plant Drug has a certain alleviating effect on the autonomous activity ability and
depression of depressed mice, which provides a theoretical basis for the clinical

treatment of depression.
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