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Abstract: Objective Establish the analytical method of the main chemical components in Ciwujia Injection (CWIJI), identify and
characterize the main chemical components, and clarify the chemical basis from the whole. Further to investigate the antidepressant
effects of CWJI on the behavior and neuropeptide level of depression rats induced by chronic unpredictable mild stress (CUMS).
Methods The optimized UPLC-MS analysis methods were used to extract the first-order and second-order mass spectrometry
information of peaks in positive and negative ion mode, and to identify the chemical structures of the main chemical components in
CWII. Male SD rats were randomly divided into six groups: control group, model group, doxepin hydrochloride injection (DH,
positive drug, 4.5 mg-kg™") group and CWJI low-dose, medium-dose and high-dose (44.1, 88.2, 132.3 mg-kg™") groups. The other
groups were treated with solitary rearing combined with chronic unpredictable stress (28 d) to prepare the depressed rat model.
Administration of ip was started at the same time of modeling, twice a day at an interval of 3 h. The changes of body weight, sugar

water preference rate and open box experiment (number of horizontal crossing bars, number of vertical positions and fecal particles)
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were observed in each group. Plasma levels of neuropeptide Y (NPY), substance P (SP) and somatostatin (SS) were determined by
radioimmunoassay. Results A total of 29 chemical constituents were identified in CWJI, including eleutheroside D, eleutheroside E,
isofraxidin, caffeic acid, chlorogenic acid, etc. Compared with model group, the body weight of CWIJI high-dose group and DH
group was significantly increased at 21 and 28 days of experiment (P < 0.05, 0.01). The preference rate of sugar water in CWIJI low,
medium and high dose groups and DH group was significantly increased (P < 0.05, 0.01). The number of horizontal crossing bars in
CWII low-dose, medium-dose and high-dose groups and DH groups was significantly increased (P < 0.01), the number of upright
positions in CWJI low-dose, medium-dose and high-dose groups and DH groups was significantly increased (P < 0.01), and the fecal
grains were significantly decreased (P < 0.05, 0.01). The plasma level of NPY and SP in CWJI low, medium and high dose groups
and DH groups were significantly increased (P < 0.05, 0.01), and the plasma level of SS in CWJI low, medium and high dose groups
and DH groups was significantly increased (P < 0.05, 0.01). Conclusion CWIJI had antidepressant effects, and its chemical
components were mainly glycosides and flavonoids, which were the main active ingredients of anti-stress reaction, anti-fatigue
reaction and anti-oxidation reaction.

Key words: Ciwujia Injection; chemical component; eleutheroside D; eleutheroside E; isofraxidin; caffeic acid; chlorogenic acid;

chronic unpredictable mild stress; antidepressant; neuropeptide Y; substance P ; somatostatin
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Table 1 Structure information of main chemical components in CWJI in ESI" mode
%5 t/min m/z R aam et TAY & 2R

1 3.41 136.062 6 EST C,HO, sesamol Z IR

2 3.74 152.061 4 ESI® CH,0, vanillin L

3 4.65 283.140 1 ESI® Cy6H 1,05 acacetin SHEWE

4 7.61 163.040 7 ESI* CoH,0,4 7-hydroxycoumarin T BB TR

5 8.08 177.054 6 ESI C,H,,0, 3,4-dimethoxybenzoic acid i R

6 9.31 177.054 6 ESI' C,H,,0, syringaldehyde TR

7 9.79 169.113 4 ESI' C,H,0; 3,4, 5-trihydroxybenzoic acid WETIR

8 11.27 742.014 7 ESI’ C3Hy O eleutheroside D FIFNE D

9 11.60 223.064 3 ESI' C, H,,0;5 isofraxidin S 7 e
10 13.69 741.266 4 ESI® C3H, O eleutheroside E FIF N E
11 14.90 285.070 5 ESI® CysH,00, kaempferol Ll 251y
12 15.45 515.240 0 ESI* C,sH,,0,, 3, 4-dicaffeoylquinic acid 3, 4- ML 2 7 iR
13 16.39 179.046 2 ESI' C,H,0, caffeic acid Wi e

R2 ELBFEAXTCWIHHREELZERSER
Table 2 Structure information of main chemical components in CWJI in ESI'” mode
%5 t/min m/z FEE 75 TR AL & =S

14 0.57 191.081 3 ESI C,H,,04 quinic acid ZE TR

15 3.36 371.114 1 ESI C,,H,,0, syringin THEE

16 475 153.046 0 ESI C,H,0, 3,4-dihydroxybenzoic acid LRI

17 7.53 353.104 9 EST™ C,H,50, chlorogenic acid 2} R IR

18 9.22 194.057 0 ESI C,oH,,0, ferulic acid B ZR TR

19 10.61 353.104 9 ESI™ C,¢H 500 neochlorogenic acid R R R
20 11.54 368.022 6 ESI C,;H,,0, 3-feruloylquinic acid 3-B BRI 2 TR
21 12.36 387.177 2 ESI™ C;H,,0,, 1-O-sinapoyl-B-D-glucose IR
22 13.17 515.120 0 ESI CysH,,00, 1,3-dicaffeoylquinic acid 1, 3- - WMMERE 42 51
23 13.68 367.118 0 ESI C,,H,,0, sinapaldehyde glucoside T ) %) B T
24 14.79 681.2217 ESI Cy,H,04 pinoresinol diglucoside Ton T e — 7] 2 W
25 16.32 354.117 6 ESI CyH 504 sesamin ZWRER
26 18.85 187.121'5 ESI C,H,,0, azelaic acid £
27 19.90 579.210 9 ESI CyH;05 acanthoside B W B
28 20.01 517.194 9 ESI CysH,,0, 1,4-dicaffeoylquinic acid 1,4- ZWMHERE 2 7 1R
29 24.08 203.153 4 ESI C,H,,0; ethyl gallate BETIR T

3.2 CWJIHIIRHNEME A
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28 K, Hxt AL b A, AL KRR R i B 35 T
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ZH IR OR B AR ot ) B T (P<<0.05.0.01) . &5
IE 2,
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U ZH K BRI 7K (i 2 356 3 2 PR AR (P<<0.01) 5 S5 AR 7
LG, CWITIE A1 771 2 2 A DH 4K BRI A 7K

i 28 52 18 0 (P<<0.05.0.01) . 45 5 L& 3.
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B K BRI 7K ST 2 ks BRI B B3 B D
TR BRI 258 R 40 25 1 N (P<<0.01) 5 5 AR 41 L
B, CWITE s 7 & 2H K DH 2H K BRI K P 25
s K ¥ BB 35 19 0 (P<<0.01) ; CWIT . &5 77 2 41 )
DH 2H K B B Sm ok 8 B 35 386 2 (P<0.01) , 54
o E Y B2 gD (P<<0.05.0.01) . 455 LK 4.
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