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and objective pathological evaluation indicators, a murine depression model of liver depression transforming into
fire syndrome was constructed and confirmed. The model was constructed using a combination of sleep
deprivation, light exposure, and alternate-day food deprivation. Evaluation was conducted at three levels: face
validity, constructs validity, and predictive validity. The establishment of the liver depression transforming into fire
syndrome depression model was further validated through the counterproof of traditional Chinese medicine
formulas. In terms of face validity, compared to the control group, mice in the model group exhibited typical
depressive symptoms in neurobehavioral assessments; the general observation of the model group mice reveals
disheveled and lackluster fur, along with delayed and easily agitated responses. Additionally, there is a substantial
increase in water consumption. In the sleep phase detection of mouse, the model group showed a significant
increase in the proportion of time spent in the wake phase during sleep, accompanied by a significant decrease in
the proportions of time spent in both non-rapid eye movement (NREM) and rapid eye movement (REM) sleep
phases. There are significant differences in physiological indicators such as average blood flow velocity, blood
flow rate, tongue, urine, and claw color (r values) in the internal carotid artery. Structural validity demonstrated that
levels of 5-hydroxytryptamine (5-HT), dopamine (DA), and y-aminobutyric acid (GABA) in the hippocampus of
model mice decreased significantly, while acetylcholine (ACh), tryptophan (Try), and glutamic acid (Glu) levels
increased significantly. Treatment with Danzhi Xiaoyao San led to varying degrees of restoration in the
aforementioned neurotransmitters. In terms of predictive validity, the antidepressant paroxetine effectively
ameliorated depressive behaviors in the model mice, and the classic formula Danzhi Xiaoyao San demonstrated
varying degrees of improvement in depression-related indicators. In conclusion, this study has established a novel
animal model of liver-stagnation with the fire depression, thereby expanding the repertoire of traditional Chinese
medicine depression models. This development contributes to the diversification of melancholic syndrome models
in Chinese medicine, offering a broader spectrum of options for scientific exploration, efficacy evaluation, and
drug screening in the future prevention and treatment of depression with traditional Chinese medicine. Animal
experiments were conducted with the approval and supervision of the Animal Ethics Committee of Jiangxi
University of Traditional Chinese Medicine (ethics number: 20230313040).
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Table 1
parameters. 5-HT: 5-Hydroxytryptamine; DA: Dopamine; GABA:

Compound mass spectrometry optimization MRM

y-Aminobutyric acid; ACh: Acetylcholine; Try: Tryptophan; Glu:
Glutamic acid; APAP: Acetaminophen

Compound Ql Q3 Transition DP/V CE/eV
5-HT 177.100 160.100 177.100—160.100 70.000 17.000
DA 154.100 137.100 154.100—137.100 60.000 14.000
ACh 146.100  87.000 146.100—87.000 50.000 19.000
GABA 104.100  87.100 104.100—87.100 45.000 13.000
Glu 148.000  84.000 148.000—84.000 47.000 15.000
Try 205.200 188.100 205.200—188.100 52.000 14.000
APAP 152.000 123.000 152.000—123.000 31.000 14.000
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Table 2 Linear gradient elution procedure

Step  Total time/min  Flow rate/uL-min’' A% B/%

0 0.00 300 70.0 30.0
1 1.50 300 30.0 70.0
2 3.50 300 5.0 95.0
3 4.50 300 5.0 95.0
4 4.60 300 70.0 30.0
5 7.00 300 70.0 30.0
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Figure 2 Behavioral test results. A: Schematic diagram and experimental trajectory of the open field test; B: Number of entries into the
center of the open field; C: Time spent in the center of the open field; D: Schematic diagram of the elevated plus maze; E: Time spent in the
open arms during the elevated plus maze test (EPM); F: Immobility time in the tail suspension test (TST); G: Immobility time in the forced
swim test (FST). n=10,x+s. "P<0.05,""P<0.001
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Figure 3 Behavioral experiment results after paroxetine administration. A: Immobility time in the TST; B: Immobility time in the FST; C:
Number of entries into the open arms during the EPM; D: Number of entries into the center of the open field. n = 10, x £ 5. "P < 0.05, P <
0.01, ""P<0.001
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23 EURBHICE  HRALNEE R

Table 3 Overview of macroscopic characterization in mice.
DZXYS: Danzhi Xiaoyao Powder

Color of  Colorof  Color of Water intake
Group Appearance .
tongue claw urine ok ok
- - - . —
Control Smooth fur, agile Pink Pink Normal 1\2* 104
responsiveness b=
<
Model  Disheveled and Evidently Evidently Evidently =2 —|—
lackluster fur, slow tends tends tends :2 5
response, easily towards red towards  towards B
provoked red yellow
DZXYS Smooth fur, agile Pink Pink Normal 0 .
responsiveness, Control  Model DZXYS

wkx

normal emotional state Figure 4 Mouse water intake. n =10,x+5s. P <0.001
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BE®mTIE®EMH (P<0.01, P<0.05 P<0.001), /N
S5 PHE R EGE BRI, D RS TV R
A (P < 0.05, P<0.05, P<0.01)(& 5).
3 iTAREMK
3.0 HIAKIE S5 REIR, TP K B AR R A A A
/N BRAE W 37 S 06 AT 7B IR B B HE NI 37 0 P
P35 B EORT B T, 55 56t BEUZH /N BRAH LR B BRI (P <
0.01), Ifi £ 1 FH G 8 2E HORIT T Hil)E, B dabr & A
BERWE (P<0.05) (K 6A~E).
32 ER+FHREZIH SR ER, SXRAMLL,
HEE TR 21 /N R HE N T U B (8] 2 2 98D (P < 0.001), 4]
A {5 B I ) B E BN (P < 0.05), ZREABF LG EE
X G FHE I REHGRIT R, SR /N R AR, HE )
RE 77 5535 B 08, E F RO RN A B R TR M
5 (P <0.05)(K 6F.G).
3.3 GRIBIFIKSLIE 45 R EOR, FFAR AL R HNARE A
T ZH /N BRUAE 8 0 9 K S 36 R PR AN Bl B T B v R 4 I
N (P < 0.05), & FHE i & HOR T T TS, FHEE &
BN A R (P < 0.05)(El 6H).
34 BEIW SRER GEHE/DREEAZE
V) A5 %of PR 2L S 25 8 0 (P < 0.0011); FHHE 38 18 B 4L/ i
TEL T PHEE B BUR YT 5, /N B R B [F] 45 21 1k
52 (P<0.05), $rn/ R A FEAIAR T 975 B (E 61).
4 NREEARBETHE M SR

Wake H DA iy SRR R i 98 0 =, A£G B B LR
3, REM ] EMG & 5 B %9855 . NREM HA DL A3
B R ()l HL 9 N, EMG I Bh AR . 528 4Lt

A Control Model

DZXYS

041

8 040

g

Z 039
038
037

B, AL /N B wake JH BT 5 IR EE R 2 B (P <
0.05), NREM ] \ REM S 7 (&5 IJ &) bb & 35 R B (P <
0.01.P<0.05). SHRHLLE:, AP PEITH . DZXYSH
/IR U Y o 8] bG35 (RT3 (P < 0.05), /)M NREM
Jr ok I 1) BE S5 3 TH s (P < 0.05) (BT 7).
5 ZEMBEREBER

SERLE IR, WG, A5 A1/ BT E I A A i
R RIE 4L N (P <0.01, P<0.05); &Rt i#EH
SR PP IE RE BLS , /N BT 2 I I R AN IO A A
B2 E (P<0.05) (K8).
6 BESWEZBFRNLER

5-HT.GABA .DA.ACh.Glu. Try %5 ## £ 3% Jif 75 i
Iy £ 305 5, 7EFIAR B AR 25 7 T R FE AR AU, 4f
2236 J5 7K P 0] LA SR A2 W R0 DT Ay PR 1) & 2R,
5-HT A2 IARAE 9 (1) B8 20 28 AR W) b 2%, o ks
NS e &k B, ARSI EORES . 5X
FRZH /N AL, B804 /N B S-HT.DA.GABA 2 % T
[% (P<0.01, P<0.001, P<0.01), ACh.Glu.Try /K-F &
ZTHE (P<0.05, P<0.01, P<0.05), 4 T P HE 14 3%
BT JE, LA b sl 2 o AT AN AR R (P < 0.05)
(K19).

g
AR 2 B0, LA A B PR 785 1 BH N T P 1 B
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MRt DI RE . BRHESZBH, AWML Ko AR SOCR 2L

Control

Model

Control Model DZXYS

Control Model DZXYS

Control Model DZXYS

Figure 5 Representative images and r values of mouse claw, tongue, and urine. A: RGB representative images of claw, tongue and urine;
B: r value of the claw; C: r value of the tongue; D: r value of the urine. r=R /(R + G+ B). n=10,x£s. P<0.05, "P<0.01, P <0.001
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Figure 6 Behavioral test of mouse. A: Open field test trajectory; B: Number of entries into the center of the open field; C: Total traveled
distance; D: Average movement speed in the open field; E: Time spent in the center of the open field; F: Time spent by mice in the open

arms; G: Time spent by mice in the closed arms; H: Immobility time in FST; I: Immobility time in the TST. n =10, x 5. "P < 0.05, "P <
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0.01, P<0.001
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Figure 7 Results of sleep phase monitoring in mice. A: Electromyogram (EMG) and electroencephalogram (EEG) during wakefulness and
various sleep phases in freely moving mice; B: Proportion of time spent in wakefulness in each group; C: Proportion of time spent in rapid
eye movement (REM) sleep in each group; D: Proportion of time spent in non-rapid eye movement (NREM) sleep in each group. n = 10, x £+
5. "P<0.05,"P<0.01
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Figure 8 Mouse carotid artery Doppler ultrasound imaging and results. A: Representative images of carotid artery Doppler ultrasound; B:

Mean blood flow velocity; C: Blood flow volume
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Figure 9 Neurotransmitter levels in the hippocampus. A: 5-HT; B: ACh; C: DA; D: GABA; E: Glu; F: Try
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