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Table 1 Potential active ingredients of Jiuwei Buxue Oral Liquid

’;ff 4tl\ii?ezof% ® &';f];'j?lﬁ min I\/I/ngiflc'lr I\/I/leit;iiqr OB/ % DL If iﬁce
compound formula weight

1 Nobiletin 20. 35 Cyy H,, 04 102, 4 61. 67 0.52 +H.+Na
2 Sinensetin 19.19 C,,H,,0; 372.4 50. 56 0.45 +H,+Na
3 Isosinensetin 18. 06 C,oHy, Oy 372. 4 51.15 0. 44 +H.,+Na
4 Gomisin A 22.14 C,; Hys O 416.5 30. 69 0.78 -+ Na
5 Schisandrin C 29. 66 C,, H,, 04 384. 4 46. 27 0. 84 +H.,+Na
6 Schisantherin B 25.11 C,sH,, Of 514.6 31.99 0. 83 -+ Na
7 Angeloylgomisin O 24, 30 CyeHyy Oy 498. 6 31.97 0. 85 +Na
8 Licoricone 24,41 C,,H,,0, 382, 4 63. 58 0.47 +H
9 Didymin 15. 41 CyH,, 0, 594. 6 38. 55 0.24 +H.-+Na
10 Gomisin R 22.33 C,,H,, 0, 400, 4 34, 84 0. 86 +H
11 Ginsenoside F2 21,01 C,Hp, 0, 784.5 37.03 0. 25 +Na
12 Isorhamnetin 13. 14 C,H;0; 316. 1 49.6 0.31 +H
13 Quercetin 12.61 Ci;H,, 0, 302.0 46.43 0.28 —H
14 Hesperetin 14,11 CisH,, Of 302.1 70. 31 0.27 +Na, +H
15 Liquiritin 12. 46 C, H,, Og 418.1 65.69 0.74 +Na.+H
16 Boe-D-Trp-OH 9.70 C,s Hyy N, O, 304, 1 68. 76 0. 20 +H

2.2 AKMIARGEEERS-BaANENHAES
o

% TCMSP, TCMIP % 4l P2 700 B 43 46 36 40 45
(TCMIP 405 P #8 55005 18 25 8 AL =0, 60, A
Z A F2 JoM R AT A 2 A 0 8 L W B 2 o
15 ANVEAENE PR W43, 3RS 25 W 40 R R R 332 AT T
Ja S M 2 Hr. M HPO,OMIM, TTD, DrugBank.
GeneCards ZE50 45 28 3R BUAE 1 9 g 0 2 1 393 4>, 3k
B2 Wy 0 R 5 i S 3 4R T 63 AN AR A,
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B e DR 28 15 A3 P B o S 63 AN 1 e S AR tained from Jiuwei Buxue Oral Liquid, green ellipse shape re-
63 NMBRFEREELE 13 M HEEH, 7B presents common targets. o
LT U AL TR 22 1 22 804 17 B2 JUBRAN L AR R 3T LR I Y 35 A B4 A %

Fig. 2 Active ingredients-targets network of Jiuwei Bux-

K%?ﬂ‘iﬂuﬁﬂé’ﬁ o ue Oral Liquid in the treatment of anemia
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i# i3 Cytoscape 3. 7.1 4464 Network Ana-
lyze 9 BEAEFEAT UMK I I 1 BR T 70000 62 ) 2 22 9%
FE I 2 00 VA S 2 — 20 1 e B N, 25 SR L 3,
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550 UM AR RS 2 0 A B R M R
B SRR A R 1 B 2 R L H
BRI R A 25 9

B@H GoAngd@isin O

Green diamond shape represents 15 active ingredients,el-

lipse shape represents key targets for Jiuwei Buxue Oral Liq-

uid in treatment of anemia. The redder the color,and the lar-

ger the degree value.
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Fig. 3

Buxue Oral Liquid in treatment of anemia

Active ingredients-key targets network of Jiuwei
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i (P<<0. 01, & 4) , 45 R v LLE H UMb I 14 1k

TR I HE UE B G B T 3 2 E 45T NF-«B signaling
pathway.Metabolic pathway, HIF-1 signaling path-
way., Toll-like receptor signaling pathway %% {5 5

i 1
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African trypanosomiasis- (J
NF-kappa B signaling pathway €]
Non-Alcoholic Fatty Liver Disease (NAFLD)+
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60
Osteoclast differentiation - ] p _2
>
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Influenza A ®

203 405 6 7
Enrichment

The redder the bubbles, and the larger the P value; the
size of each bubble reflects the number of genes enriched in
the pathway.
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Fig. 4

targets of Jiuwei Buxue Oral Liquid in the treatment of anemia

KEGG pathway enrichment analysis of potential
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BHASER RETE G .~ TRRE S MRS
A RS A S G s 7 4N 4 43 T T L HE S AR
T AT BE I I LRI I A AL R A
WAEE G BRI A E A (K 5,
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Fig. 5 GO analysis of key targets of Jiuwei Buxue Oral Liquid in the treatment of anemia

2.4 AKAMARBEERSEXBEINES
BE

R T 1 B 43— O B A 7 I 286 4 7 45 31 L IR b
I T RV AZ 0 3 M RO A R R R R R R
SRR B BR R 3R RS R | R
Wit Rz A5 9 A, AR iR IE 59 9 9 AL & KEGG i
B AR AR AR B LR B BT A 1 O E
5 B G B AR 5 0 TLR4 . NF-«B p65. HIF-1a
WATES G R I T, — MO A S G RE/N T —4. 25
keal/mol $&/R ALK 52 k5 — & 4G . /N T
—5.0 keal/mol BRIFEEEFEM,/NT—7.0 kcal/
mol R AL 45 AN 9 MRS 3
MR P AR R B R B RS TLRY A
SRS B RE T (GR 2) ] PyMOL B33 70 A7 5t 21
SETE (HERE/N T T —7 keal/moD) By
B SO 2 25 B AT AT AL R B RE AT W] LLAE TLR4
E B ASN-481, ASN-530, ARG-460, GLN-507,
GLU-485 HIS-555 fi i &b 7= A= & AR T, 18 e 5 T

PIFE TLR4 B H B9 ARG-460.ASN-486 . GLN-507 .
HIS-529 \HIS-555 {7 i &b 7= A= S s VR (1] 6)

F2 AKIMORBEEERLSEXEHRALEGEES
Table 2 Binding ability of active ingredients and potential tar-

gets of Jiuwei Buxue Oral Liquid Unit; keal/mol

C(ﬂi)ﬁo#f’nd TLR4  NF-«kB p65 HIF-1«
Liquiritin —7.2 —4.2 —4.5
Didymin —6.3 —4.2 —4.4

Hesperetin —7.0 —4.0 —4.8

Isosinensetin —6.4 —3.8 —4.9

Licoricone —6.9 —3.5 —4.4

Quercetin —6.7 —3.6 —3.8
Isorhamnetin —6.6 —3.3 —3.8

Nobiletin —6.1 —4.3 —4.9

Sinensetin —6.1 —3.8 —3.9
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Liquiritin

ASN-481

LU-485
-507 F i

1S-555
ASN-53

TLR4-Hespertin

IS-555 .

\LN—507 AASN—486

E‘ Hespertin / *

Bl6 HE HEFES TLRL o FxtEn 2B
Fig. 6 Molecular docking diagram of liquiritin, hesperetin and TLR4

2.5 AbkihmAREXMEENMNRHOXEER
2.5.1 JuskAbde o BRO%R 3o B GE D R A iR R3S AR 6
Y

W 3 s, 5 x4 A Fe L AR 2N BLAY

F3 FUBRAN IO AR % X M 5 VE /N BR I 7 22 AR B B0 (X %5 )

RBC.HGB il HCT ¥ i 3 &% (P <<0. 01) , & W] /)
BRI K 3 A 25 S5 A A 2 AR 1L 10. 0.5, 0 mL/kg
JUBRAN i 177 IR VAT Sk 25 a6 TE /D BRI RBC,
HGB.HCT /K (P<0.05,P<0.01),

Table 3 Effects of Jiuwei Buxue Oral Liquid on hematological indexes in blood deficient mice (X £s)

211 51 NEEE FlE/(mL/kg) . . . ]
Group Number Dosage/ RBC/(x10" L) HGB/(g/1) HCT/%
of mice (mL/kg)
Control group 10 10.3140. 43 170.5046. 52 19.94+1.85
Model group 7 4.39+1.78"" 74.00429.68" " 20.6948.54" "
Positive drug group 8 30.0 5.29+0. 83 88.88+14. 31 25.79+4.25%
Jiuwei Buxue Oral Liquid 10 10.0 5.99+0.85%7 98.50414. 7077 28.7743.97% 7
group 9 5.0 5.99+0.68%7 99.00£10.227 7 28.5443.33%7
10 2.5 5.15+1.20 84.00+18. 74 24.00=+5. 09

Note: ** P<C0. 01 vs. control group; = P<C0.05,” 7 P<C0.01 vs. model group.

2.5.2  JuvkAb e v BRR S B AE N OB IR HIF-1a/
EPO 15 5 ¢ 5 &1 7

qRT-PCR Fl % 3% B 5240 (R 4 & DR
7N 5 AT AR B A R AL /N BRCEFE e HIF-1a 22 H
FIFE R Kt 35 T #5 (P <<0. 01 8 P <C0. 05), EPO
BRI K F 3 B AR (P <<0. 01 3 P<C0.05),
2 735 PR I e - 100 1 A /0 LB AR 21 4 A A

FHUSSS . SR AR L L LR AN I F IR L A
HAYEETHE B IE EPO %3k /KF (P <<0. 05 5
P<0.01) JH I Wi HIF-1a K254k, HIF-1a B
Wi 2 WURE S UE 52 & EPO B 56 s 7L ) i HIF -
Lo 196 B0 B I fifk 52 22 Tl B8 105, LR I 11 IR VR
KBEWH HIF-1a P CAE , T B HIF-1a KPR
A fEdE— L EPO M55 5 4
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F 4 ABRAM 0 O BR & X3 0 R E /s B S BE HIF-1a, EPO mR-

NA kB (X s ,n=6)
Table 4 Effects of Jiuwei Buxue Oral Liquid on mRNA levels

of HIF-1a and EPO in Kkidney of blood deficient mice(;{ +s,
n==6)

7/
ZH
4L (mL/kg) HIF-1a EPO
Group Dosage/
(mL/kg)
Control group 1.0140.12 1.1440.69
Model group 2.694+0.76"" 0.05+0.01""
Positive drug 30. 0 2.404+0.53  1.16+0.6277
group
Jiuwei Buxue 10.0 4.45+1.667 2.49+1.53%7
Oral Liquid
group
5.0 3.1540.86  0.38+0.23%7
2.5 2.80£0.57  0.64-+0.487

Note: * " P<C0. 01 vs. control group; -~ P<C0. 05,77 P<C0. 01 vs.

model group.
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" P <C0.05,vs. control group; =¥ P<C0. 01 vs. model group.
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Fig. 7 Effects of Jiuwei Buxue Oral Liquid on expres-
sions of HIF-1a and EPO in kidney of blood deficient mice

2.5.3 JuwkAbdn @ Rk *F e g GE S ROR MR TLR4/
NF-«B p65 £ 14z 5 43R4 4E B

JUMRAKS I TR 6T i UE /)N BRUEE TLR4/NF-
kB p65 RG-S MIHEAE MR 5 K 8 iR, 5§
XF HRZH AR L, A5 A 20 /)N BV E B TLR4 . NF-«B p65
EEHHHE MRS (P<<0.01,P<<0.01), %
HT BB I e Pl 3 i/ BRI N R AR S s SRR AL 2 A
e ,10. 0 mL/kg JUBRKM AL FT AR & 7] & & BEAIK TLR4 .
NF-«B p65 AR A . 7 11 98 20 PRl 19 i 15 = 1 U %
PER R (P<<0.01,P<<0.01),
RS AUBKRAM M O AR 7% 3 M B8 3E /s RS AE TLR4 NF-xB p65
mRNA 7K B F 0 (X 5,0 =6)
Table 5 Effects of Jiuwei Buxue Oral Liquid on mRNA levels

of TLR4 and NF-kB p65 in kidney of blood deficient mice (;{ +

s,n=06)

| =/

2H ) (mL/kg) g -

G Dosage) TLR4 NF-«B p65

(mL/kg)

Control group 1.0440. 34 1.0740. 42

Model group 10.23+3.87" " 4.99+1.77" "

Positive drug 30.0 7.24+2.86 3.68+0.93

group

Jiuwei Buxue 10.0 5.9241.82%  2.36+0.5877

Oral Liquid

group 5.0 6.74+2.89 3.99+1.42
2.5 6.594-0.897 3.95+1.15

Note: ** P <C0.01 vs. control group;” P <C0.05, 77 P<C0.01 vs.

model group.
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Effects of Jiuwei Buxue Oral Liquid on expres-
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Mechanism Study of Jiuwei Buxue Oral Liquid on Improving
Hematopoietic Function in Blood Deficiency Mice Based on Anti-
inflammation and Erythropoiesis Effects

WEI Jie' , LAN Xiaodong®,ZHU Fucui’ s MENG Zhen®, HE Fei' ,PENG Fuquan®,
HUANG Ruogan®” "

(1. Guangxi Institute of Chinese Medicine and Pharmaceutical Science, Nanning, Guangxi, 530022, China; 2. Guangxi Baiyunshan
Yingkang Pharmaceutical Co. ,Ltd. ,Nanning,Guangxi,530022,China;3. Guangxi Medical University, Nanning, Guangxi, 530022,
China)

Abstract : This study aimed to investigate the effect and mechanism of Jiuwei Buxue Oral Liquid on improving
hematopoietic function in blood deficiency mice. The chemical constituents in Jiuwei Buxue Oral Liquid were
identified by Ultra-Performance Liquid Chromatography-Quadrupole Time-of-Flight Mass Spectrometry
(UPLC-Q-TOF-MS/MS). The key network targets of Jiuwei Buxue Oral Liquid in the treatment of anemia
were screened by protein interaction and network analysis, and the key network targets were analyzed by
Gene Ontology (GO) analysis and KEGG pathway enrichment analysis. At the same time, molecular docking
technology was used to dock potential active components with key network targets to evaluate the binding a-
bility of active molecules to targets. In the animal experiment,the blood deficiency model of mice was estab-
lished by cyclophosphamide,and the control group and model group,Fufang E Jiao Jiang Oral Liquid group
(30 mL./kg) and Jiuwei Buxue Oral Liquid high, medium and low dose groups (10.0,5.0,2.5 mL/kg) were
established. The mice were intra-gastrically administered once a day for 32 consecutive days. The levels of
Red Blood Cell (RBC), Hemoglobin (HGB) and Hematocrit (HCT) in whole blood were detected, and the
expression of key targets and pathways in the kidney of mice with blood deficiency syndrome was verified by
qRT-PCR and Western blotting. The results showed that among the 91 identified chemical components of Ji-
uwei Buxue Oral Liquid,a total of 15 potential active components that met the conditions of oral bioavailabili-
ty (OB)=>30% and drug similarity (DL)Z=>0. 18 and had corresponding targets were obtained. The compo-
nent-blood deficiency disease target network of Jiuwei Buxue Oral Liquid was analyzed,and 15 key targets of
Jiuwel Buxue Oral Liquid in the treatment of anemia were obtained, which were mainly enriched in Nuclear
Factor-kB (NF-kB) signaling pathway, Metabolic pathway, Hypoxia-inducible factor-1(HIF-1) signaling
pathway, Toll-like receptor signaling pathway and other pathways. Molecular docking results showed that
Liquiritin and Hesperetin had strong binding ability with Toll-like receptor 4 (TLR4). The results of animal
experiments showed that compared with the control group,the levels of RBC, HGB and HCT in blood defi-
ciency mice were significantly decreased,and the inflammatory signal mediated by TLLR4/NF-«B p65 was en-
hanced. And the signal of Hypoxia-inducible factor-la (HIF-1a)/Erythropoietin (EPO) mediated erythropoi-
esis was inhibited (P<C0. 05 or P<C0.01). Compared with model group,the levels of RBC,HGB and HCT in
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mice with blood deficiency syndrome were significantly increased in each dose group of Jiuwei Buxue Oral
Liquid. The changes of TLR4 and NF-«B p65 were reversed to varying degrees,and the expression levels of
HIF-1a and EPO mRNA or protein were up-regulated (P<Z0. 05 or P<C0. 01). Therefore,Jiuwei Buxue Oral
Liquid can improve the anemia status of mice with blood deficiency syndrome,and its mechanism may be re-
lated to the promotion of HIF - 1a/EPO - mediated erythropoiesis in the kidney and the reduction of
TLR4/NF-«kB p65-mediated renal inflammatory response.

Key words: Jiuwei Buxue Oral Liquid; syndrome of blood deficiency; network pharmacology;inflammation;

erythropoiesis; Hypoxia-inducible factor-1 (HIF-1)
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