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TR PR 3 1 T S 12 ¢ U 10 g AT 12 g FIR 10 g BR%E 10 g H B3 g AT 6 ¢ T 12 g g
T 12 g A ETH 12 g ik 12 g A, W A T R v B 24 0K 2 5 — B I B2 B v 24 1 8 v 2 Bt 2 DR I T 204
YERFACh AR N R E 25 4 ) (2020 47 1O BLE.
1.2 SRz

30 L SPF gtk C57BL/6N /N, 6~8 RIS M Btk (20+2) g, I T b 2t 4 30 1) 4 52 06 20 ) 50 R AT PR
A w] A VR AR SCXK(51) 2021-0006. B 4R % 3 W MR % 1 J8 5 I 4R SE 36 i A7 3h 49 52 56 22 3] 1 vh
B2 25 KA 5000 s W (R #E 2% 51 s L ME 47 (DWLL201903018).
1.3 EERFSME

A SDS.BSA . Tris I F A T, L2 Wik NH, « H, O, 6 3 #EE(DTT) .HCOONH, .C18 Em-
pore™ [ A 25 WU B 4 ) T 36 [ Sigma 23 7], BCA & Sl & W T3 = RAEWH AR A, TMT 6/10plex Iso-
baric mass tag labeling kit I F 3 [E Thermo Fisher Scientific 23 ), C18 Cartridge I F Waters 23 A, & fH
(7] e R A Ly e 0 5] 6 W) T P et A ) AR S T

Easy nLC 4,3 & 4t . Nano Drop 3000, Q Exactive plus Ji i% ¢ & Multiskcan FC F Hx AL W T 35 [H
Thermo Fisher 2], Agilent 1260 infinity II HPLC & %W T 25 E Agilent 23wl , B ¥k X 4 T 2£ E BIO-
RAD A #] /B A 16 200 09 )1 28 3 28 .
1.4 KEHE
141 &5 H

He /N RBEHL AT E 7 41 10 HANfIEA 30 HARYE WILLNER 455 59 7 G R 4R 98 8 £ 57 CUMS /)y BUBE
R 2 2 52 CUMS H3, 8 J Je B FLRE ML 2 S SR GG 7T 4 Lk FHAE 18 3 B, Bl 10 RN, 3%
SEVEE A2y A JH IR PR 1R AL A 2R 31.7 g/ kg (R PR D L I PETT AL A 25 H & 10 mg/ke, IE
w7 2H RIS Y 20 B 5 A5 R R B KR I H A A0, 45 25 ][R B 45 7 CUMS.,
1.4.2 A7 R 2 AR H U AR 1) R 4R

R 25 5 FEAT R K A 310 50 (SPTO A1 A =06 2l 156 CLAT) 358 BEME 7K D 4 3 OB 7K D 4 38 = CRER
IKEEA S/ FERE KR 2K B S I8 5% 5 min BTG 3G AT D 27 03 2 R 4 IR sk IRt 23 5 1M 7, B
AN BUTFHEFREAS MR GH R ) 6 7% 28 — 80 “C UKAR PR AF 15 .
143 HHAHAA

HEE AR ST AL H K TMT i UL ZUREAS in A & SDT 2/ W (T 5 43 %8 4 %0 SDS, 100 mmol/L
Tris-HCL,pH7.6) s 5k H MP Fastprep-24 FH 833K 88 51 K (e F 43 6.0 m/s,30 s,2 KD, M7 J5 &k
15 min, 14 000 g &> 40 min J5, M 0.22 pm Yt JEER U8, UE WA BCA A6 I 2 (1 & &2 H 2 8 4 5l B A
i il £ 7 % (filter-aided sample preparation, FASP) 4] 2 (4 0 " BUEE & 200 pg JBJE A 30 . SDT
2% WP B2 %10 4 % SDS, 100 mmol/L DTT, 150 mmol/L Tris-HCI pH8.0),200 pL. UA ZZ i (8 mol/L
Urea, 150 mmol/L Tris-HCI pH 8.5) #8 3 &0 J5 . A 100 p L i Z i e (TAA)D (100 mmol/L TAA in UA
buffer) , % Jid i O W 30 min J5UEH, 4 pg B FIBGEIH 1L, 37°C 80 a1, WAL 46 Ik B i R ) I 6 L €
(OD280). B FE S HL 100 pg BREE, ¥ TMT Fric i & (Thermo Fisher 24w U6 B 5 i 47FR 1.

High PH RP 70 g L i o3 Hr. 2R Al Agilent 1260 infinity 11 5 208 A @35 25 X TMT Fric i 2 K47
o3 Hi RIS . B AE] XBridge Peptide BEH C18 #E#EAT 23 B W BE 1R 73 T4 R Easy nLC RGE00 85 H
Q Exactive plus JE#%{% (Thermo Fisher Scientific) #4753 43 #r.

K JH Mascot 2.6 il Proteome Discoverer 2.1(Thermo Fisher Scientific) # 4 %t 5 3% J5E 15 504 raw X4
PEAT AT 8 R B A W 2 22 S B (fold change) >1.2 P <C0.05 B4R A e 22 R R IR E H.



152 AHEIFERFFRCRHF R 2024 4

1.4.4 {50

FIH Blast2GOMR2 %k 22 %8 [ # 47 GO 38, il [l KOALA (KEGG orthology and links annotation) %%
Pt 22 B T KEGG M B3 B ARG 31T GO K KEGG & 8438758 Fl Matplotlib 34 )\ 2 4> 4E B
XFREA AR 11 BT 3R 3k R AT 0328 O AR U2 IR S AL
1.4.5 0077 A A [T s R 5 Ry R A
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KT SPSS 22.0 23 Mot A ¢ Kt 2 21 2 (0] Y 22 S ATt 35 PR DAl L AR RT3 O 28 20T (AN O-
VA 2 AL E R 22 TR AT PRl L AR5 R Fisher's LSD #H47 3 5 20 M. P<0.05 #lA N A it 245 .

2 # B
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Fig. 1 The effect of modified Danzhi Xiaoyao San on the behavior of CUMS mice
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ff H Proteome Discoverer 2.1(Thermo Scientific) % & £ A W T A7 1) 8 o AR 7Y 20 000 vk 11 A6 1 12 1L
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KEGG & 5 7m CUMS /N i 22 5 338 26 11 55 0 [ B AR 15 AR 2GSy 360 0F 3130 — 25 51, A 17 ofi 2% o A
IR [ 52 AR 1 = g IR TR 1) 2 . A A A I 85 SR U, 5 T R AR L A R A g R Y
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Fig.2 Liver proteomic analysis between the model group Fig.3 Bioinformatics analysis of differentially expressed
and modified Danzhi Xiaoyao San group proteins
F1 MRAREEHSERAZ AERREFEATE
Tab. 1 List of DEPs between the modified Danzhi Xiaoyao San group and the model group
No. Accession Gene Name Description JD/M P-value
1 Q8CGR7 Upp2 Uridine phosphorylase 2 1.755 0.007
2 QI1XC8 Dap Death-associated protein 1 1.269 0.044
3 Q64505 CypTal Cytochrome P450 7A1 1.256 0.018
4 P18581 SlcTa2 Cationic amino acid transporter 2 1.256 0.020
5 QID7B1 Dus2 tRNA-dihydrouridine(20) synthasetNAP® +1-|ike 1.251 0.022
6 Q05020 Apoc?2 Apolipoprotein C-11 1.247 0.012
7 P03987 Ig gamma-3 chain C region 1.218 0.050
8 P01867 Igh-3 Ig gamma-2B chain C region 1.216 0.048
9 P60840 Ensa Alpha-endosulfine 1.209 0.010
10 035423 Agxt Serine—-pyruvate aminotransferase 1.207 0.039
11 Q60598 Cttn Src substrate cortactin 1.202 0.008
12 QIDC63 Fbxo3 F-box only protein 3 0.832 0.006
13 088502 Pde8a High affinity cAMP-specific and IBMX-insensitive 3',5'-cyclic phosphodiesterase 8A 0.830 0.026
14 QIR1KY9 Cetn2 Centrin-2 0.813 0.001
15 Q6PD26 Pigs GPI transamidase component PIG-S 0.806 0.003
16 PODJF3 Tmem95 Transmembrane protein 95 0.803 0.049
17 Q8ROF3 Sum f1 Formylglycine-generating enzyme 0.785 0.041
18 P43274 H1-4 Histone H1.4 0.753 0.015
19 Q8BQM4  Heatr3 HEAT repeat-containing protein 3 0.675 0.010

20 Q8BHL5 Elmo?2 Engulfment and cell motility protein 2 0.576 0.040
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Fig.4 Effects of modified Danzhi Xiaoyao San on serum total cholesterol and bile acid contents in CUMS mice
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Exploring the antidepressant effect and mechanism of modified
Danzhi Xiaoyao San based on liver proteomics

Wang Baoying®, Li Yajing®, Tian Lei*, Liu Hui", Bai Ming", Li Yucheng", Xu Erping®
(a. Academy of Chinese Medical Sciences; b. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China)

Abstract: [ Objective] To investigate the interventional effects and possible mechanisms of modified Danzhi Xiaoyao San
on chronic unpredictable mild stressC(CUMS) depression mouse model. [ Method ] Forty C57BL/6N mice were divided into the
normal, the model, the fluoxetine, and modified Danzhi Xiaoyao San groups, 10 mice in each group. The depression model was
successfully replicated by CUMS for 8 weeks, and then all the mice were administered by gavage for 4 weeks. After the final
administration, behavioral tests were performed; the expression profiles of the differential proteins in the mice liver were ana-
lyzed by tandem mass spectrometry tagging(TMT) proteomics; the Kyoto Encyclopedia of Genes and Genomes(KEGG) path-
way were used to enrich the antidepressant pathways and proteins associated with modified Danzhi Xiaoyao San. The total cho-
lesterol and total bile acids in mice were analyzed by blood biochemistry. [ Result] The behavioral results showed that the sugar
preference rate decreased(P<C0.05) and the locomotor activity times decreased (P <C0.05) in the model group compared with
the normal group; compared with the model group, the sugar preference rate and the locomotor activity times were significant-
ly increased(P<C0.05, P<C0.05) in the modified Danzhi Xiaoyao San group. The proteomic results showed a total of 20 DEPs
in the liver between the model and the modified Danzhi Xiaoyao San groups, of which 11 were up-regulated and 9 were down-
regulated. The KEGG pathway enrichment analysis revealed that the DEPs were mainly involved in cholesterol metabolism.
primary bile acid synthesis, etc. . Compared with the normal group, the total cholesterol content of the model group decreased
significantly while the bile acid content increased significantly, and the total cholesterol content of the model group increased
significantly while the total bile acid content decreased with the administration of modified Danzhi Xiaoyao San. [ Conclusion ]
The modified Danzhi Xiaoyao San has good antidepressant effects and its antidepressant mechanisms may be related to the regu-

lation of abnormal cholesterol metabolism and the reduction of total blood bile acids.

Keywords: depression; proteomics; modified Danzhi Xiaoyao San; liver stagnancy; bile acids
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Fig.S1 Liver proteomic analysis between the model group and modified Danzhi Xiaoyao San group
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Fig.S2 Bioinformatics analysis of differentially expressed proteins



