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Abstract: By using the integrated pharmacology platform and the big data of traditional Chinese medicine
combined with the pharmacology thinking of “principle-recipe-composition-target-pathway-activity” in this study,
we predicted the material basis and mechanisms of Bupleuri Radix and Scutellariae Radix drug pair for the
treatment of diabetes. Fifty-nine active components were predicted, which included saponins, flavones, essential
oil, fatty acids and so on. They acted on twenty-two direct targets and twenty-six main pathways respectively.
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The known disease targets of diabetes include arginine vasopressin receptor gene (AVP), retinoblastoma (RB1),
receptor active modified protein (RAMP), platelet growth factor receptor (PDGFR), insulin receptor (INSR),
a-glucosidase (GAA), etc. The pathways with diabetes effect involves endocrine system, circulatory system,
digestive system, thyroid hormone signaling pathway, ErbB signaling pathway, PI3K-Akt signaling pathway,
lipid metabolism and other related biological processes and metabolic pathways. The results of virtual
screening in molecular docking technology indicate that flavonoids from Bupleuri Radix and Scutellariae Radix
drug pair can easily form good docking mode and high affinity with peroxisome proliferators activated receptor
y (PPAR-y) and glycogen synthase kinase-3 (GSK-3p4), showing antidiabetic activity. The study provides
information for the treatment of diabetes by Bupleuri Radix and Scutellariae Radix drug pair, and a new thought
for the study of drug pair and complex prescription.
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Figure 1 The network of Bupleuri Radix and Scutellariae
Radix drug pair candidate targets for diabetes. Red: Putative
drug target; Yellow: Known disease target; Gray: Others

HEAEHER EEA: RN R 2k
(arginine vasopressin receptor gene, AV P) . 1 ] fi5 £} 4
Jfi% 1 (retinoblastoma 1, RB1). S 4A&{E A& & A
(receptor active modified protein, RAMP) . IfiL /M A4 K
K752 14 (platelet growth factor receptor, PDGFR) . i
8% %4k (insulin receptor, INSR). o-7 %] ¥ 7 B
(glucosidase alpha, GAA) %5. SCHRE W, AVP & —Ff
PR N I ER, ATIRYT AN ILAE, T A PR S O
R ERE R G S5 R B BN IRE DT b T e R ) R
F N B LR A URE, 1T B B AR R A A1
INSRAJ 3G 24549 5 15k B 22 A5 5 4 B ABURRAE, 2 b IR



VRS EET RGN “SE 3025 2R TR RN« BRE-TT 2o ORISR SRR T

+ 1417 -

oI AR B U AECS O, AR, SERA— S
it AE ELEEAE T GAA, i #H] GAA W& L1
FH, 22 80 A% R, Ik BUIA T RE PRI A4 O
B $2 1 FH B bR 32 B2 73 4 WE B (glucokinase,
GCK). ATP1AL1 Z:[K . [EHEIL )5/ (aldose reductase,
AR). 2 (insulin, INS) 25, 7 Cik#kiE, GCK
FEREAC PR B, 105 GCK ThRE B Bk ik i b
Yo A58 56 255 0 R T SZ BEL R B B B 40 B 5 2R 4 ilh
Wb, BRI, GCK 3 [ 748 S5 mT A A il JR s 1) A0
JiR 2z —, Dk, “SE-3% 7 ZixtRERBE R T
GCK, it B b 24 oF BT 0 380k &5 3= 16 20 0, AT 98 )
B 6 RO B E R INS 7T 5 S R A2 4K (insulin
receptor, IR) 4i&)a, {RBEMIE. E L. AR5 4
JE 25 £ 48 i of 7 4 08 (R R, SR U A 2 6
S, DUKBECILRE 2 R0 T AR 42— 2 Jo i il %
(BRI, % BE R R IA e B TE PE O, R (i A
PRIFILAE I RRE R AR, 51 R BE PRI B, 1% 2%
TEFT AR, TR 0 R B A
22 “HHR-BEET AXATRERBOEEINGE
BEESSH S-S 2N AR S 0 AR
FEKThEE WE 1, J@id OB ¥ bR o A8 15 5 AT LAHE D,
COHENH-TEE ZNHIR TR IR R RO R
T IR, RS R AR bE KA 5 SN
R ARSI E BT R RIL, 58 IR K& IRS
PIRERR AR A, Jil i PPAR ] 52 4 3 o A 3 A fr) ¢
T IR A5
CLEEA-BT B E LT LR 2, B
W RN R G ANE R G I R G e 5
un FOXO 1 N K7, 52 PI3K-Akt 52 1k 17
W, KB S A IR e R R A R I R A LA
AR ECH L 2 NI R N e

O T A2 0 U R0 7 PR e Y, FROR R R
KPR B, 8 51RO PRI B B PR 0 R AP,
ErbB 52 K% 0 IE (254 KoL D e 4E P HE IR H,
A TR R O LR T Ak, SCEkERE PSR Y,
Wl PRI IR T 51 5 A 70 W R AR A A R AR T BB
1751 RIAT S B PR SRR A/ i
L ROFEHE. SEBE. T8 N SRE.

Table2 The target pathway information of Bupleuri Radix and

Scutellariae Radix drug pair on the diabetes.  *Big pathway
1D Term Count  P-value
# Endocrine system 49 1.94e-023
hsa05215 Prostate cancer 19 1.43e-017
hsa04919 Thyroid hormone signaling pathway 21 1.54e-017
hsa04012 ErbB signaling pathway 16 7.76e-014
hsa05200 Pathwaysin cancer 27 8.29e-014
hsa04151 PI3K-Akt signaling pathway 27 3.53e-013
hsa04068 FoxO signaling pathway 18  4.84e013
# Nervous system 31 6.45e-013
# Signal transduction 55  6.95e-013
hsaD4915 Estrogen signaling pathway 15 1.11e-011
# Circulatory system 22 1.95e-011
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Tablel Thetarget functional information of Bupleuri Radix and Scutellariae Radix drug pair on the diabetes

1D Term Count P-value
G0:0005515 Protein binding 86 2.14e-012
GO0:0005158 Insulin receptor binding 9.49-012
GO0:0043560 Insulin receptor substrate binding 1.52e-011
G0:0032869 Cellular response to insulin stimulus 10 4.42e-011
G0:0045944 Positive regulation of transcription from RNA polymerase Il promoter RNA 25 1.23e-010
G0:0005159 Insulin-like growth factor receptor binding 6 1.62e-010
GO0:0042593 Glucose homeostasis 10 2.41e-010
G0:0043548 Phosphatidylinositol 3-kinase binding 6 8.62e-010
G0:0030168 Platelet activation 10 1.01e-009
GO:0007165 Signal transduction 25 1.41e-009
GO0:0032355 Response to estradiol 10 1.43e-009
G0:0018105 Peptidyl-serine phosphorylation 10 1.84e-009
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Figure 2 The “compound-target-pathway” network of Bupleuri
Radix and Scutellariae Radix drug pair. Green: Traditional
Chinese medicine; Purple: Compound; Blue: Target; Red: Path-
way
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Table 3 The dock result of main components from Bupleuri
Radix and Scutellariae Radix drug pair

Sequence of

compound Name of compound GSK-38 PPAR-y
1 Baicalin -4.18 -6.75
2 Baicalein -5.27 -7.13
3 Bupleurum saponins A - -
4 Bupleurum saponins D - -
5 Rosiglitazone -5.76 —7.69
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Figure 3 The “principle-reci pe-composition-target-pathway-activity ” of Bupleuri Radix and Scutellariae Radix drug pair diagrammatic
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fiil = EAEH T PI3K-Akt. PPAR 253k, & 5%

SER - (R AR SCE N W TR RS R A S
AR . DA RS HI AR A B B, SR T
FORBEAT ) RN 25 R R, “ SR 24X
ISR AW 5 5 PPAR-y K GSK-38 T il i
B A S R R N T, BRI R PR A E M
[F) B 248 5 o 32 0 P 4 T T R B 1 B I 2 R
gy B B AE A, i e 20 b R AR A . Bt
FEERAE—EFREE FUEW T TCMIP T 2 X 5
T3 A AL 7 T Fe e S

AT R BT I 248 DR H50HE P AHCPR T, I AT 46
A0 5 I gk — P I SR ST 0 LASSIE . A B A
FUREN “IEEH-TE T ANk — BT KR Rt
%, R NEEHIH R TT KA X I FU AR R St
B .
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