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[ Abstract | Objective: To research the antioxidant activity of Chaihu Shugansan ( CSGS) from different

compatibility rules in wvitro, further identify its antioxidant components and evaluate its regulation ability in the
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treatment of CSGS in depression. Method: After CSGS was divided into eight compatibility groups, their free
radical scavenging activity was determined respectively by 1, 1-diphenyl-2-picryl-hydrazyl ( DPPH) method, with
the mass concentration value at a clearance rate of 50% (IC,,) as an evaluation index. Orthogonal partial least
squares ( OPLS) method was used to investigate the correlation between the characteristic peaks and the efficacy of
CSGS, and subsequently the significant active ingredients were identified by the variable importance of projection
(VIP) based on the high performance liquid chromatography ( HPLC) characteristic chromatograms. SYBYL 2.0
software was used for molecular docking studies of the antioxidant components in CSGS and regulation of CSGS
treatment on depression-related enzymes. Finally, the binding capacity of small molecules and macromolecules was
determined on the basis of total score value. Result; The results demonstrated that the contribution order of eight
herbs for antioxidant activity was as follows: Aurantii Fructus > Citri Reticulatae Pericarpium > Chuanxiong
Rhizoma > Bupleuri Radix > Cyperi Rhizoma > Paeoniae Radix Alba > Glycyrrhizae Radix et Rhizoma. Besides,
three ingredients including hesperidin, neohesperidin and narirutin were identified as the antioxidant activity
components. Docking results of both antioxidant components in CSGS and the enzymes regulated by CSGS in the
treatment of depression showed a good binding ability. Among them, the binding energy of hesperidin and
tryptophanase ( TPH ), neohesperidin and superoxide dismutase ( SOD ), narirutin and tryptophan 2, 3-
dioxygenase (TPHD) was 9.088 7, 8.734 0, 9.271 8, respectively. Conclusion; Hesperidin, neohesperidin and

narirutin might be the main effective components of CSGS for the antioxidant activity in wvitro and they play a

regulatory role in the CSGS treatment of depression.
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®1 HEQBRER DPPH B lE IC,,

Table 1 IC,,value of samples scavenging DPPH radical

®2 MANWBPEEMSER VIPE

Table 2 VIP value of 14 active components

o {h 4 1C5/mg L~ fie A0 1C5/mg-L " No. VIP {4 ¥ 1 [A] /min || No. VIP {45 A [A]/min
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R R M R B ( aromatic L-amino acid
decarboxylase, AADC ), ff, & & f# ( tryptophanase,
TPH), {4 & R 2, 3-h0 — % @ ( tryptophan 2, 3-
dioxygenase, TPHD ), T A 7 % W5 4 B ( type 1
pantothenate kinase, PTK-1), Jifi & B2 W 2 & ik [
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glucuronosyltransferases ( UGTS) . F M bk "™ #F 5% %
L, CSGS B2 Wy 4 M A /9 A AL ) o] BE 5 3
BULAK 9 B0 48 & 1k W) 5 Ak B ( superoxide dismutase,
SOD) Hil i % A & M ( catalase, CAT) £ . i@ it
PDB %48 AR IBGX 8 Al i) = 4E fh iR 451 (R 3)
e HF A SYBYL 2. 0 B 4FE AT 2 45 oK, & s
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Table 3 Target proteins for docking experiment

A: Ligand
(Hesperidin)

B: Enzyme
(TPH)

"Y' C:Docking

C 7 8 0, 5 2 7R 43 F [ S
B4 WEHE(REK)S TPH(ZE)HESEH
Fig.4 Binding mode of hesperidin and TPH

&4 CSGSHmENFEMRS S CSGS £ 77147 B IE AT A= 1
BHS FXESS
Table 4 Total score of antioxidant components binding enzymes in

CSGS treatment
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tryptophanase TPH 4W4H  LLP
tryptophan 2 ,3-dioxygenase TPHD  5TI9 HEM, NFK,

OXY, PO4, TRP

type I pantothenate kinase PTK-1  4NE2 ADP, SH2, MG
proline iminopeptidase PIP 1X2B  STX

uridine diphosphate- UGTS  206L MSE
glucuronosyltransferases
superoxide dismutase SOD 1AR4 MN
catalase CAT 5GKN NDP, HEM
2.7.3 Sy X4 Surflex-Dock %} 42 85 3 tfv Total
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hesperidin MOL007930  AADC 7.1285 -5.3234 5.9171
CAT 3.706 9 -9.8352 2.5982

PIP 5.676 8 -3.0402 6.384 4

PTK-I 6.2030 -2.6594 4.6015

SOD 5.6066 -2.6237 5.3144

TPH 9.0887 -6.3241 5.0024

TPHD 8.5526 -2.0699 5.7772

UGTS 4.7349 -1.7004 0.549 1

narirutin MOLO13336 AADC 7.5314 -4.8645 3.176 6
CAT 3.5220 -9.3818 2.8787

PIP 5.8064 -2.1014 6.3654

PTK-I 6.0826 -1.4608 1.9311

SOD 4.9113  -2.3369 3.5681

TPH 2.9680 -5.4891 2.6977

TPHD 9.2718 -4.4364 8.5175

UGTS 6.6483 -3.3395 3.6816

neohesperidin AADC 4.7354  -7.4084 3.7836
MOLO013383 CAT -12.9807 -26.2551 3.8742
PIP 5.8403 -2.0028 2.5230

PTK-I 6.0534 -1.6191 2.2171

SOD 8.7340 -2.4669 8.9374

TPH 4.156 0 -6.9249 3.4722

TPHD 8.4577 -3.1742 3.770 4

UGTS 4.4477 -4.6897 2.7262
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