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Abstract: Objective To identify the chemical components of normal pressure and reduced pressure dried bear bile powder by
UPLC-QTRAP-MS method, clarify the differential components, so as to explore the analgesic mechanism of bear bile powder with
the concept of network pharmacology as a guide. Methods Based on the combination of UPLC-MS/MS detection platform,
database and multivariate statistical analysis, the composition differences of bear bile powder were studied. With the help of
PharmMapper, Uniprot, GeneCards databases and literatures, the composition of bear bile powder and targets related to viral
hepatitis, cholecystitis and coronary heart disease were obtained, and its efficacy was verified by animal experiments; the core target
of the “disease target-drug target set” was obtained by topological analysis, and the GO function and KEGG pathway enrichment
were carried out, Cytoscape3.8.2 software was use to construct a “component-target-pathway” network diagram. Results A total of
721 common components in bear bile powder by atmospheric pressure drying and vacuum drying methods. There were eight
differential composition including L-pyroglutamic acid, guanosine 5-monophosphate hydrate, 5,6-dihydrothymine, 7-methyl
xanthine, levothyroxine, methyl-tyrosine, emodin 8-glucoside, leonurine. A total of 1605 differential composition potential targets,
7444 viral hepatitis targets, 636 cholecystitis targets, 7563 coronary heart disease targets were retrieved. There were 282 common
targets of bear bile powder against viral hepatitis, cholecystitis and coronary heart disease, and 759 GO items were obtained by GO
function enrichment analysis (P < 0.05), including 717 BP items, 21 CC items and 21 MF items. Guanosine 5’-monophosphate
hydrate, methyl-tyrosine, levothyroxine and rhein 8-glucoside in bear bile powder may exerted its analgesic role by regulating
signaling pathways such as metabolic and cancer pathways through dihydrolipoyl dehydrogenase (DLD), catalase (atalase, CATC),
nitric oxide synthase 2 (NOS2) . The efficacy test results showed that both atmospheric pressure and decompression drying bear bile
powder had inhibitory effect on the pain induced by hot plate and acetic acid in mice, and there was significant difference between
atmospheric pressure and decompression group (P < 0.05), and the analgesic effect of decompression group was stronger than
atmospheric pressure group. Conclusion This study shows that the drying method changes the chemical composition of bear bile
powder, which leads to differences in its analgesic effects. The mechanism of the analgesic effect of bear bile powder is initially
explored, and it is recommended to use reduced pressure drying to prepare bear bile powder in large-scale production, which
provides a certain basis for reasonable application of bear bile powder.

Key words: Bear bile powder; drying method; differential composition; analgesic effect; network pharmacology; ultra-high
performance liquid-triple quadrupole-linear ion trap mass spectrometry (UPLC-QTRAP-MS); atmospheric drying; vacuum drying; L-
pyroglutamic acid; guanosine 5’-monophosphate hydrate; 5,6-dihydrothymine; 7-methylxanthine; levothyroxine; methyl-tyrosine;
emodin 8-glucoside; leonurine; dihydrolipoate dehydrogenase; catalase; nitric oxide synthase 2
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Fig. 1 Mass spectrometry total ion chromatogram of mixture of atmospheric and vacuum bear bile powder
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Table 1 Differential components of hormal pressure drying and vacuum drying bear bile powder
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Fig. 4 Composition diagram of normal pressure and
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Fig. 8 GO enrichment analysis (molecular function)

®2 BE. BETREEMESSERTEEE KEGG @i

Table 2 Intersection gene KEGG pathway between components and disease of normal pressure and reduced pressure dried
bear bile powder
] i AR P ) il RERH PH

hsa01130 biosynthesis of antibiotics 25 1.300X10°8|hsa04141 protein processing in endoplasmic reticulum 11 0.029 20
hsa01100 metabolic pathways 65 1.277X10°¢|hsa00380 tryptophan metabolism 5 0.03031
hsa01200 carbon metabolism 13 1.247X10*|hsa00071 fatty acid degradation 0.035 47
hsa01230 biosynthesis of amino acids 9 1.263X10°3|hsa00230 purine metabolism 11 0.03710
hsa00280 valine, leucine and isoleucine degradation 7 2.522X1073|hsa05222 small cell lung cancer 7 0.040 67
hsa00220 arginine biosynthesis 5 2.550X1073|hsa00630 glyoxylate and dicarboxylate metabolism 4 004511
hsa00010 glycolysis/gluconeogenesis 8 3.601X1073|hsa01212 fatty acid metabolism 5 0.05380
hsa00620 pyruvate metabolism 6  6.304X1073|hsa00030 pentose phosphate pathway 4 0.05399
hsa00020 citrate cycle (TCA cycle) 5 0.01143 |hsa00052 galactose metabolism 4 0.05872
hsa04146 peroxisome 8 0.01154  |hsa00330 arginine and proline metabolism 5 0.060 86
hsa05200 pathways in cancer 21 0.01295 |hsa04110 cell cycle 8 0.07649
hsa00520 aminosugar and nucleotide sugar metabolism 6 0.01355  [hsa00350 tyrosine metabolism 4 0.08510
hsa00051 fructose and mannose metaholism 5 0.01433 |hsa01210 2-oxocarboxylic acid metabolism 3 0.08968
hsa00250 alanine, aspartate and glutamate metabolism 5 0.01947 |hsa00360 phenylalanine metabolism 3 0.08968

& A8 Cnitric oxide synthase 2, NOS2). FEifl#E
4 (golgi transport 1, GOTL1). id4 k44w ik
Wil A % {bB¥ (peroxisomal acyl-coenzyme A
oxidase, ACOX). i/ o-Wi 3L F /s 1 (acetyl-CoA
acetyltransferase 1, ACAT1). ¥ A L 1
(hydroxyacid oxidase 1, HAO1). Creb Z5& M
(CREB-binding protein, CREBBP). [t BBk
Z4fi#l (adenylosuccinate lyase, ADSL). Fi K %%
fhBERE AT % (proprotein carrier protein, PC).

AL BRI 4l Cargininosuccinate synthase ,

ASS) . % 3 B AU I I AR T I

33 HYEWHER

331 ML RN AR EURIEIE A 3
N, GERFW, SEBHUKANE, ¥WIE. WET
{5 RENE K EIBEAE 60 min TR E/D RUBRIE (P<
0.05. 0.01), H# E5HETRAE, HAE
FMER (P<0.01).

3.3.2  WAERAHARYE X /IN BRI B A A4 SR i 4
WR 4 fion, ERRW, R BT BRI
/IN BB PR B 8502 R 3 — 8 RIE L, JRReZEK
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Fig. 9 Bubble chart of top 20 channels of KEGG enrichment analysis
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Fig. 10 PPI network diagram of top 20 pathway genes of KEGG
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Fig. 11 Differential composition-target-pathway network diagram of normal pressure and reduced pressure dried bear bile

powder
#z3 PMRAHAIEFREEE (X£s,n=12)
Table 3 Average pain threshold of mice before and after administration (X + s, n =12)
Y52 5 AN TR 8] ST 2 R /s
451 LR TR s _ — : :
30 min 60 min 90 min 120 min
AEFERIK 19.69+4.47 20.36+13.66 16.29+4.44 17.17+10.78 15.72+6.13
T 19.88+6.28 20.44+10.34 22.30+15.09"44 26.55+18.94%4 18.38+6.59
ol T4 19.83+5.39 23.60+14.87 28.68+18.71" 21.67+14.65 20.16+8.19
i =] LA 18.79+6.60 28.87+19.22 26.04+17.34 22.65+13.90 19.64+5.85

HEMEKANE: "P<0.05 "P<0.01; SiETFEALE: 44P<0.01, X4
"P<0.05 *P <0.01vsnormal saline group; 44P < 0.01 vs vacuum drying group, same as table 4

x4 PMRHEEBREAR 15 min REHHAERE (Xts,
n =10)

Table 4 Latency period of mouse torsion and average times
of torsion in 15 min (X £ s, n = 10)

il /N AL 38 /min

15 min AR IREL

A FRERK 4424251 36.10+21.59
T 6.46+2.80 15.80+16.144*
IR 5 5.93+2.80 22.50+9.81

i =] [7C bk 8.80+3.83 8.20+5.65

INROR AR S N AR, AR ER KA AR,
HEBFHEMEZR (P<0.01).
4 Ve

ALFRYIBEAR M TH UCDA 5ih%

Pl A M AR A, N 5 e UCDA i LL5E 4= B AR
HITR. AW R UPLC-MS/MS [ & il & ik
W ITEARE B R TR, AT IE T R R T
ERRENERY TRy, R Z R,
FHEAIETER Y, HEFRRS FIG T REE S . ff
P T H AR T — R UM AR S P AR XS
W 2 G A T TR ) )R . TR, 7E X% 24 B 2
BT N T2 o 5 2 B S T, IO
JeE T2 S o R E AL, B S 4L
Sy MTAR B )8 ok P 5 RE ECKD 22 SR AT VR 9T
TREFIERT A6 RHBE 5 Kb O 3 P IR B B 43
A9 5K Y. FREAIERERR . 2 E R
MRE KK R 8- AR, REERFAE FLIL.
PDE3B. TGM2. IGF1R. ALDOB. PCNA. TLR1.
FES. GALK1. RAB31, ¥ K [ 58 % A o Ak 1
6 A
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SCHRI 7T B BE AE Ry mT DA 2 0 TR B A A5
TR B A PN PR 2R R A AR TR R AR . H M B AR AR
W s LIRS ERPEh, M
AT R BRI RO, B U REIRR 8 Fh 22
FS 53 H K B 2 R o BRSO Joi i i 56 v e i 4
e R sy, T H AT SRR IE B ER 5 K22 A
MRVTERS . AR LME LRSS, ARNARITE K
. o BEELE, AR T B E, ECHR
R, KERPEARPOME . RIF IS
AW, 20 BRI R SCER R IE PRI A B
R ORI ER, XA RE A REIR R YT
JREETEIF 28 . NHFE 5 J ek O 1) 245 2500 o kAl e it
WHE . ASEER 5 R, RENE I 32 EE 24 R0 o 2k A
B DA DA TR B 8 25 IR R S A i G 25 AU R S5 IRV T
TR A, A B R S AT AN TR S AT
MR, RO T AR Bk, AR o AR
FOANEAT,  H IS sy M A SGIR I i)

FECIERY b, oF X% 25 B 22 AT AT 45 SR kAT T
WP IIRUE, 45 R TR A ks T RE I
WY EAERER, H 2 fT oy REmRE RS
2 S, DR A TR T AR RE R 4k 2
HMAAAE—E LS, FHHBBIEAZR, HMWZ%
23 2R AT H 2 S T OB 2 0 oy 3 SRR TR T
W, TH TR, BTG, SR SEE # K
A7 R R PO TR 5 BEAECKD W FE R A fE 4
il 35 2 Ik R DL 245 R I SR A TR T 2
%o EHTECT BRI, RIS o & A
EZE S, IXHA]RE s B/ IE 2 R 5 A,
Ja 8 itk — 2t gt .

W3 T UPLC-QTRAP-MS Fll X 48 245 7 2, 45
7N T RERERY BRI 2 Aoy 2 B S P Rl B 1 A
e, BCE BRHLRRE 1 RE AR ORY 7R BRI U T PR S
IR . (HARBF TR T/ BREAGE IR R 1
AR RN RERFRY R 25 JO3EAT 1 3RIE, B #
N BRI A N, B RS,  BA/NER Y
PR R B TEE I SN AR AR s R PR Y A i
JE SR B 5| B ER . R “HLAR
N7, BRI, X5 JE k. R e .
T A [F] 2l P 5 2 H 38 L R A AL A — o 22
s, M-SR L 2R, FaiidtE—PmiaHi
YEFMLE .

Bt BT ARB A AR PR E) 2 ALl
# UPLC-MS/MS #-) B o H7 45 69 7T #K.
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