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Abstract: Objective To exploring the synergistic inhibitory effect of active ingredients from Duzhong (Eucommiae Cortex) and
Ganjiang (Zingiberis Rhizoma) on neuroinflammation based on network medicine and isobolographic analysis. Methods The
combination of two active ingredients with synergistic effects were predicted by calculating the distance between the active ingredient
target module of Eucommiae Cortex and Zingiberis Rhizoma and the neuroinflammatory gene module through network medicine
method. Lipopolysaccharide (LPS) was used to induce BV-2 cells to establish a neuroinflammatory model and the effect of drug

combination on the release of nitric oxide (NO) was evaluated. NO inhibition rate was used as an indicator, the interaction between
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drug combinations was calculated using equal radiation analysis and statistical methods to determine the synergistic effect between the
two components. Results Two possible synergistic combinations of drug active ingredients were calculated using network medicine
method, namely 6-shogaol and eucommiol, 6-gingerol and eucommiol. The results of in vitro experiments were calculated using
isobolographic analysis and statistical methods, and it was found that the combination of 6-shogaol and eucommiol at a ratio of 1 : 2,
as well as the combination of 6-gingerol and eucommiol at a ratio of 2 : 1, all had a synergistic effect on inhibiting microglial
inflammation. Conclusion The combination of active ingredients of Eucommiae Cortex and Zingiberis Rhizoma (6-shogaol and
eucommiol, 6-gingerol and eucommiol) has a synergistic effect on inhibiting neuroinflammation, providing methodological references
for the study of synergistic effects of active ingredients in traditional Chinese medicine and important information for the subsequent
in-depth pharmacological mechanism research of active ingredients.

Key words: Fucommiae Cortex; Zingiberis Rhizoma; combination of 6-shogaol and eucommiol; combination of 6-gingerol and

eucommiol; network medicine; isobolographic analysis; synergistic effect; neuroinflammation
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16.0 8.0 96.46
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A represents ICsy value of single action of eucommiol; B represents
ICs value of single action of 6-shogaol; The blue solid line is addition
line of interaction between two drugs; The dotted line is 95% confident
area; The green solid line is proportion line of compatibility of 6-
shogaol and eucommiol; C represents intersection of addition line and

proportion line, which indicates ICsadq; D represents ICsomix.
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Fig. 3 Isobolographic analysis diagram of NO release

inhibition by combination of 6-shogaol and eucommiol
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o, BRRIETERTRES HON R RAER T HIRIA .
1l 5 51 R 2 s 4 T 4E M R R A% IR T« B
(nuclear factor-kB, NF-xB) FIATEA 2224, 4
K, KT AP ORI RHE ISy B RS AT 5T 18
WFEE, HMER—FMEg 2y, BHAFMNEE. i
W IR, BUREGHL B T A Y e g I
Mk, SRR REDIRE, FEmHER- B bl R 5T &%
giThee, HEABUR. PIRSEEREL AR
FAP i B B 40 NO BUIYER, B
A5 6-ZIHE A 6-Z2 My N H I 38 B B R 3
R, A TER MG SORE A S 1 T, 1
it PR CRFHATHISE R . H4h, BT &
2GR SR s, I 2R R A S AR
HTHE—3TT, MRS HLFEPE, A5
PR RAREF TR, FHREN T ] N B BT 4 R
NO IR S S3, ARIE B LA SE 41 IR FR T Hoo
TANZ JERE N PD IR, [R]I 45 B g e s 20 7>
Wt B A BN 251 I 2 RIS EAT VA

HZn 2 000 ZEMIRKIFEMAER, HA
IR ENRITER, A G R IR 7
BERIGIR . AHIE TR FH LT I 28 1) T VR 45 6 S 5
3T K2 TTIE AL BB 48 7 T 25 R o) 24 B
PERI RS 281, B8 9 24 1R R S FH SR AL R 274K
. WITFAKREES ARG FINEMEA S, AW
FEEMESE, SEM P AR, PR
P2 25 2 (1) R R AR A o
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