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Abstract

Objective: To study the effect of Xuling Jiangu recipe on the composition and gene function of in-
testinal flora in ovariectomized osteoporosis model rats. Methods: Rat models of ovariectomized
osteoporosis were established and randomly divided into four groups: sham operation group, model
group, Xuling Jiangu recipe group, and estrogen group, with 6 rats in each group. After 4 weeks of
modeling, samples were collected after 12 weeks of drug intervention. The bone mineral density
of rat tibia was detected by dual-energy X-ray absorptiometry in small animal scanning mode, and
the composition, structure and function of intestinal flora in rats were detected by metagenomic
whole genome sequencing technology. Results: Compared with the sham operation group, the bone
mineral density of the tibia of the model group was significantly decreased (P < 0.01); The species
composition and abundance of intestinal flora in different groups were analyzed, and there were
statistically significant differences between groups at the levels of phylum, class, order, family, ge-
nus, and species (P < 0.001); LEfSe difference analysis results. It showed that the bacteria species
such as Firmicutes, Bacillus, Lactobacillus were the key differential flora in the intestinal tract of
rats in the osteoporosis model group; It is the key differential flora of the Xuling Jiangu recipe group;
further statistics on the KEGG functional annotation results of differential genes and enrichment
analysis are carried out. At the first level of KEGG, the intestinal flora genes of rats in each group
are annotated into 6 categories of organisms Metabolic pathways, of which the first annotated is
the metabolic pathway; at the second level of KEGG, the main metabolic pathways annotated in-
clude: carbohydrate metabolism, amino acid metabolism, etc. 60% of the enriched pathways be-
long to the KEGG level Metabolic pathways in the horizontal level; the difference analysis of the
functional abundance obtained by gene annotation, the results of functional annotation of intes-
tinal flora genes between the Xuling Jiangu prescription group and the osteoporosis group were
statistically significant, and the metabolic pathways with significant differences were significantly
different including endocrine resistance pathway, ErbB signaling pathway, TGF-f signaling path-
way, etc. Conclusion: Xuling Jiangu recipe has a regulatory effect on the composition, diversity and
biological metabolic pathways of intestinal flora in osteoporosis model rats. Balancing the intes-
tinal microecological homeostasis is the key to the prevention and treatment of osteoporosis by
Xuling Jiangu recipe, which is one of the targets of the disease.
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2.1 M

2.1.1. LI

3 HIETE G2 SD MEVE R 24 X, 1 B g3 e SkEe sh WA IR 5T4E A 7], SISV ik : SCXK
(¥)2007-0005, A #iEgi"5: 2007000530078 a7 T4 £ 44 v 2= 24 Rk 24 Bt b 3 12 24 S 56 vh O [ FEIE
5 SYXK([#])2016-0005], Jir A s FE & —5 E=IR N9 £ 2)°C, FHIHRAE(58 + 12)%. St
JARA 12 W12 h s A ZR, AT EER. B R UOKRIE S

2.12. XY

B TS IR, AR, e, FRATRIHE B R 2 12 w2 R, AR BN 122 T,
H 2 T AR R e R R R PR A A o IR RE S, TWEH A RMEE R AR, MA%: 1 mg, it
WS E 2T 320171038,

2.13. ﬁ\i?flliku&%&

£ X k5% 1L (HOLOGIC, Discovery WS/N89006). i &5 .02 HL(Eppendorf 5415D). % PCR 1%
(LONG GENE MG96G). Qubit (Invitrogen Q32857). Magnetic Stand (Invitrogen AM10026). |57 &
TruSeq Nano DNA LT Library Preparation Kit-Set A(FC-121-4001),
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SD K72 6 Ake, BN B TRIEDTR 4 A RTARA. HImasRA ., g2 @y H. M
Wordl, a6 Ho BREFARLS, HRAMRYE S5 SCRR 7] S0 BN S IBRARR,  EFARLAER A
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22.2. BT

FARJG 30 RIFEEZY T, WRIEIRAMZ, ZBRSARERRKRNZGE NN 6.25 Fikirins, 4
a5 5 A 258 15 gl(kg-d)Xf ok fﬁiﬁﬁi@ B MEBE AN B R EN 0.1 mo/(kg-d), BIARHMBETFARAL T
H 1 &5 E bk E B b3, %482 12 A
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BJa—UOEB 5B 2 h 5T LA 10%7K & 5 BRI AL T, BUA N i
FEACH 165 rRNA WP : MBI BCHT IS L 5 g, 24N 10 ml TG 2
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KF CTAB LT HAE Y A DNA $2HL, FRimid i bt ikt /T DNA FRE% 5w, RAKME
JeRE T DNA #E:47 E & .
2.2.6. XEME

DNA 74 BENLIEIZE A 200~500 bp %5 F B, B JE X DNA KT8 =, #iE “A” ¥inz] DNA
R B 300, AlAbERE Y. PCR 14, ik, EEIEHHT SRR,

2.2.7. EHURFF R SR

SCHEE R J5 H NovaSeq6000 #EAT il &l 77, WPy PELS0. 1My 745 3] 1) J5 4 Hicdis ik
172823k cutadapt (v1.9) EALJ5 & 741 fatrim (v0.94) . 45 34 %83 J5 , #E4T CDS Tl Meta Gene Mark
(v3.26). HAKMLITA CD-HIT (v4.6.1), FHilil bowtie2 (v2.2.0)#E1T TPM £ 5, WIEEFIERIE
J53K1% Unigenes, 5 NR_mate EiEAT ELXT, SREGWFHER(E S, ¥4 Unigenes 5 GO. KEGG. Eggnog.
CAZy. CARD. PHI. MGEs. VFDB % 47 bt e Dhie iR, 4iit unigene #E47 22 7 LU LA -
EVIFN . Thee. FERKSF AT RIE8 B K 22 et 2 A, 2 ik DRI 20 4 R DR 2H 00 28 46 1 B 5 L AR D e R
AIRAF] .
2.2.8. it

K SPSS 17.0 BAHEATEAR 4 b7, THE R RSBt RoR, ZHME, 7725 MEdER A
One-way ANOVA fis:, %177 ZAFEAE 1 2 IR L, KA Kruskal-Wallis H ta%:, angiitHA 2% 7
i 5 L Bonferroni vEH T4 M) 2 ELLEL, & X P<0.05 NZERAGIMFE L.
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B ERMEE REVIAE 1), SHRTRAME, SRR AR B %
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KPP <0.01); SR
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Table 1. Results of bone mineral density in the rats (g/cm? X %s)
#1 ARBREEBELR(/Cm’, X£5)

21 5 BE(R) % (g/cm?)
CER N 6 0.271+0.017
i 6 0.242 +0.010
BEAEE T 6 0.266 + 0.007"
WERERA 6 0.273 + 0.010"

¥ H5BERMALE, P<0.01; SEMALE, *P<0.01.

3.2. ZEEEE AN EEEFYFARNE R

Xof B LA N R A Bl = BEREAT 20T, R R R B RS RIS R AN R AR, 95 RO = B
(5 1(A)), Anosim ZHIAIARLMIE 2 &t B R os 21 IR 22 7 A Geit 5 (R = 0.454, P = 0.001) (] 1(B))-
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Figure 1. Analysis of species abundance of intestinal flora

1. BEERIMFEEDN

HE—25 I T(Phylum). #4(Class). H(Order). F}(Family). J&(Genus). i (Species)/~ 7K A [Fl4H
PP R B T FE IS LA T 73 A, 1] 2 S5 R IRAET 10 K, & 2H 3 FE A I B B 3 ph S B TR )
(Firmicutes) . 7 B4 ['] (Euryarchaeota) . %% J¥ B ] (Proteobacteria) « it £& B (Actinobacteria) A1 481 A1 B4 ']
(Bacteroidetes)s M& [ 44, For JEEEGG T, TR ML T =M1 15 840 5 I E E A& 80%.
SIEE AR, B TSR 2H O BRI SR B T DA = P v, AR TR TR | AN o B A RIS, R
7 REPRAR R BE B T AR R AR T B T TR B () 2(A)); EN D 25KF, EZ Ml A5 (Bacilli). ik #
(Actinobacteria). ARIR ZF 141 5§ (Clostridia) £} 7 (Erysipelotrichia). U B (Bacteroidia) Fl1 i ¥ 2% JE2 4+
(Gammaproteobacteria) & 20 i, A 7Y 25 (103 AR T AT B FIAR R 2F AT B8 ARG E AR T IR0 41, T A T AR XS
FRETIESH, L5057 EFE(E 2B): £HKTY, BHERNEELIRITEE
(Lactobacillales). XX#T 5 (Bifidobacteriales). 42 H (Clostridiales). % 4T 7 H (Enterobacterales) AT
H (Bacteroidales) =540 i, A FLERHFF 18 H =FFE R 838 T, A H AR 18 H R PRI, 2%
@& 77 e PRARILER AT I8 B AR 52, 4R mtR i B AR EEE (] 2(C))s FERMI K, SIEWAE, &
R0 28 Ji7 1 TR B LR AT B (Lactobacillaceae) % =F B 2 & 19 /57,  Enterobacteriaceae(i7 #1 B £t) « AT B F}
(Bacteroidaceae) F1 125 £ (Erysipelotrichaceae) LU FI A , 2255 77 Be e = FH e AT B £ (Methanobacteriaceae)
AR (B 2(D)): 7E B4 FKF IE 6 4L 38 B 3 22 o K 8 75 1 (Escherichia) . LT 14
(Bacteroides). &% KT (Shigella). S AT B (Bifidobacterium) AL #T 1 (Lactobacillu) 2L i, #7476
B TR R R i 1 A TR RO 32 JEAIC T IR 2, SR 25 i U7 Re A e FLIR AT TR AHDG =F B2 (18] 2(E)) s EA 43 287K~F,
HIEE MR, BRI i R AR AT sp_ASF360 (Lactobacillus_sp_ASF360). %KL+ 1% (Lacto-
bacillus_johnsonii). ¥4 %]\ T 1% (Bacteroides_uniformis)fl % {7 FC 7L AT B (Lactobacillus_reuter) #H % =F & i 2%
P27, KIH i (Escherichia_coli)fl & 5 I (Shigella_sonnei) AH X =F B B S A, 10 S22 (dH J7 BE 5 25 )8
I 7 IR LA 1R AN 24 FRFLAT B AR = BE (1] 2(F)).

LEfSe (Line Discriminant Analysis (LDA) Effect Size) 734, ] LASZELZ AN 4H 2 IR ELER, I8 0] LLYE
S LR AT A 2 TR A, AT AR B AR = B W38 22 R W Fe . LEfSe 2 Rttt dh
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Figure 2. Histogram of the relative abundance of intestinal flora at the taxonomic levels of phylum, class, order, family, ge-
nus, and species
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Figure 4. KEGG functional annotation and enrichment analysis of differential genes in the gut microbiota
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