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WE B A TIEEaRMEFIET @R AL (GLE) 4425 F R E (PMO) it A2 4K AR 7= 2 89 & 208 B
TAHA iR R F F0R 50 ASDHEE K R 5 A BT K (sham) 28, 822 (OVX) 42, GLEAR . . & 7 & (GLE-L.GLE-M,
GLE-H) 48, #2010 % 26421 8 ) 46 # B 425 8 )8 )6 At o A B4t SEALET B 4248 (MicroCT) #i) B ML L5 A, R S J& 4R 2 AL
F (IHC) % & M1 B AR A8 % 2547 , R R TBE A HOAM K R & R4 B 3% WK M AR 2 BB 09 A £ 7 JBEBR M-
croCTER 7, 5OVXLAAL, GLE-MAL RN R F 5 iR &, B LA MR E (P <0.05) . THCHE & 27, 50VXa48k, GLE-M
2H BB P Runx2 &k KT 9% (P < 0.05) o sham#l GLE-HZL OVXZA48 Z 3¢ L I3- (3-F ALK AL) Ak TBAE Equol . 1-
9 B A —Sn—Hr il 3B N2 5 AR 38 5 ARG T 4, Esham4l 2 3 Rk, OVXZL 24K KA GLE-MAL XLk B £ & & ik . KEGGi&
M BT sham#L 55 OVX AL ] 7 & vy £ B389 4 3 B BR g & A M Bk R BB s An ik 5, GLEZL 5 OVX 4L 4 & R ARt |
FARBARMF LR CLET abid i A4k 1 69 R34 B 76 PMO.
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Mechanism of Guilu erxian glue in the treatment of postmenopausal osteoporosis based on
non-targeted metabolomics

YU Dongdong, GUO Qiang, CHEN Kuizhu, GU Haili, QIAO Long, QTAO Ye
(Depaﬂment of Orthopedics, The Affiliated Hospital of Liaoning University of Traditional Chinese Medicine , Shenyang 110032, China)

Abstract Objective To explore the biological effects and changes of metabolites of Guilu erxian glue (GLE) in vivo in the pre-
vention and treatment of postmenopausal osteoporosis (PMO),based on non-targeted metabolomics. Methods Fifty SD female rats
were divided into five groups using the random number table method :sham group,model group (OVX),and low-, medium-,and high-
dose GLE (GLE-L,GLE-M and GLE-H) groups, with ten mice in each group. After 1 week of modeling,the drug was given by gavage,
and samples were collected 8 weeks later. Bone microstructure was detected by MicroCT , bone metabolism-related indices were analyzed
by immunohistochemistry (IHC), and a serum metabolite atlas was constructed using the LC-MS/MS technique to observe the distribution
differences of metabolites and related pathways. Results The MicroCT results showed that GLE could increase the percentage of bone
trabeculae and restore bone microstructure (P < 0.05, GLE-M group vs. OVX group). IHC analysis showed that GLE could increase Runx2
expression in femur (P < 0.05, GLE-M group vs. OVX group). There were four co-regulated metaholites in the sham group, GLE-H group,
and OVX group, including 3- (3-methoxyphenyl) propionic acid,acetamide, Equol,and 1-oleoacyl-SN-glycerol-3-phosphocholine,
which showed high expression in the sham group,low expression in the OVX group, and high expression in the GLE-M group. The KEGG
pathway result showed that the main pathways involved between the sham group and OVX group were steroid hormone biosynthesis and
cortisol synthesis and secretion. Tryptophan metabolism and phenylalanine metabolism were observed in the GLE group and OVX group.
Conclusion GLE may prevent PMO by regulating metabolites in the body.

Keywords Guilu erxian glue; non-targeted metabolomics; metabolite ; postmenopausal osteoporosis
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111 SEEG SIS0 L 7~8 & il SPFZUMErESD K B
FIZ TR A A AR B A PR ] AR (200 +20)
g, VP A IE 5 : SCXK (iT) 2020-0001, K 4R 33 T 1L
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TR B 52 95 sh P 1 2 51 234t i [2023CS (DW) -026-
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1.1.2 25 A 3200 R A (Fa 489 g JEE
489 g N 2489 o ML 733 o), M H 1L T A LI
TR Z 1L 24 b7 o 4%2 5 WIS W (EDTA 45
M A R ERHA R AF

1.1.3  FZERA O I %E (ECLIPSE LVISONA,
H ANikonA 7)) 5 BT BT E 4 (microcomputed
tomography , MicroCT) HL (ZKKSMCT-Sharp- 1 , ]~ i
PHERE TR AR A FD .
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1.2.1  SEE 940 20 Kb B 850 K R A4 Bt AL
B2 IR T AR (sham) 41 B (OVX) 40,
JE A AR R i (GLE-L) 4 BE A1l Jie v 5]
(GLE-M) 2H . fg JFE Al fie = 3% 2 (GLE-H) 41, 40
105 T R B 1 1 9939 156 B LU 2 A %5 i (0.1
mL/100 g) RIS, I RME 2 T 5250 &, 11 8, 5 1L
T B 3T v i 28 5 5 TE TP 2858 a5 Ak A2 emAT T
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X + 537K, 22 8] LU ek, 22 4 ] P AR H 5 22
SIFTIT . P<0.05 2R A g R E X

2.1 MicroCTHE 45 5
ZER IR, Hsham#1 %%, OVX4 . GLE-H4H .GLE-M
2 GLE-LAL & H 2V KR 5 %5 B /N2 e 3%

FE BB B E AR, 2R A SR L (P<
0.05) . 50VX4 %, GLE-H4H .GLE-M4H .GLE-L4H
iRtEbR W E M Z R A SRR L (P <0.05),
HPGLE-MZH &80 % i %, MIGLE-H5GLE-LZH 2%
TR Z AL B s R e 22 gt (P >
0.05) WL#%1.

2.2 IHCY LR bt

#1 MicroCTER (X +s)

Tab.1 Results of MicroCT (x +s)

Group BD (mg/em’) BV (mm’) Th.Conn.D (mm™) Th.N (mm™) Ct.Th (pm)
Sham 0.70 +0.05 25£2.0 25+1.0 25+02 16+0.3
OVX 0.40 = 0.04"” 16+1.2" 17+1.3" 1.8+0.2" 1504
GLE-L 0.53 +0.04"? 20+1.9" 19+ 15" 2.1+02"7 15.20.2
GLE-M 0.66 +0.03"? 23+1.1"7 22+14"7 24+02"7 1602
GEL-H 0.60 + 0.03"? 21 14" 19+ 1477 22+02"7 16 0.1

1) P < 0.05 vs. sham group;2) P < 0.05 vs. OVX group. BD,bone density; BV, bone volume; Th.Conn.D, trabecular bone connectivity density; Th.N, tra-

becular bone number; Ct.Th, cortical bone thickness.
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Fig.1 Immunohistochemistry staining results x 100
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A ,PCA analysis of total samples in positive ion mode; B, PCA analysis of total samples in negative ion mode. The left figure is the PCA analysis diagram,

and the right figure is the PCA analysis three-dimensional diagram. The scattered points of different colors in the figure represent the samples of different

experimental groups, and the ellipses are 95% confidence intervals.
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Fig.2 PCA analysis of total samples
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The vertical bar represents the changes in metabolite levels :red indicates upregulation, and blue indicates downregulation.
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Fig.3 Heat map of differential metabolites
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