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Extracellular Vesicles from Child Gut Microbiota Enter into
Bone to Preserve Bone Mass and Strength
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Yi-Yi Wang, Kun Xia, jia Cao, Zhen-Xing Wang, Chun-Gu Hong, Ming-Jie Luo,

Xiong-Ke Hu, Yi-Wei Liu, Wei Du, Juan Luo, Yin Hu, Yan Zhang, Jie Huang,

Hong-Ming Li, Ben Wu, Hao-Ming Liu, Tuan-Hui Chen, Yu-Xuan Qian, You-You Li,
Shi-Kai Feng, Yang Chen, Lu-Yue Qi, Ran Xu, 5i-Yuan Tang, and Hui Xie*

Recently, the gut microblota ([GM) has been shown 1o be a regulator of bone
homecstasis and the mechanksms by which CM modulates bone mass are
2till baing investigated, Here, it Is found that colonization with GM from
children (CGM)] but not from the elderly (EGM) prevents decreases in bone
mass and bone strength in conventionally raised, evariectomy (OVX)-induced
ostecporothc mice. 165 rRNA gene sequencing reveals that COM reverses the
OV induced reduction of Akkermansio muciniphila [Akk). Direct
replenishment of Akk is sufficient 1o comect the OVX-induced imbalanced
bone metabolism and protect against osteoporosis. Mechanistic studies show
that the secretion of extraceliular vesicles |EVs) is required for the CGM- and
Akk-induced bone protective effects and these nanovesicles can enter and
accumulate into bone thssues to anenuate the OVX-induced osteoporatic
phenotypes by augmenting osteogenic activity and inhibiting osteoclast
formation, The study identifies that gut bacterium Akk mediates the
CCM-induced anti-osteoporotic effects and presents a novel mechanism

1. Introduction

Odteopotosis I8 & common bone disexse
in the eldetdy r-Fp-h'i.:Ibr in rmu‘.mc'nnpl'.l.uJ
womet. More ideal inerventions are still
required to lenprove bone health and pre.
vient m:mpurn::i.- Gut microbiota 1]
is the community of microbes (bacieria,
furngl, vinuses, eic.) residing in the host gas.
wroiniestinal wract. The host gut provides an
environment for GM to grow andd mesnbers
in CM such as some gut bacieria pamic
ipate in maintaimng host homeostasis by
regulsting various plvsiological processes
mich as gut :]ﬁrl:r[ullrm_ nutrient diges-
thon, Immune status and brain funcidon, !
Recent work has also linked GM 10 bone
health. Sidgren et al. found that T-week-cld
germ-foee female C57HLG mice have lewer

underlying the exchange of signals between GM and host bone. peteoclasts and higher bone mass than

age- and sex-matched conventonally rafsed
mice; bacterial colonation of genm-free

R e B RNERIERT LU AEEIEED WO SENIEERE. BHMEEEN, ERERIEEM, MNMmBRESFNEEMER. 8K
RANEME BT NS MATIRE, ENEREREGL. BRafaifR1ERLI20%E5t, A50%4EREEE, BRIMESEIESNREER, Eit
WIRA R RATE, RESWAIZM. Bal, £EEXL20ERBMNESRE, BRELNB0005BREMMERE, BEkTEH., XWEEPEXS
BRI,

EIELUSEIAIAFR A, BT HREEKEN) LENIZEER SRR LR B RIRAESRR USPETIRNE) AN, IERHEEELX. W
EBMEN. REBNFMEE, MBEEFANBEREEFISEERIPMRE. 16S RNARRSEENFERER, BEXTFUERE (BFEAA) )
B, E0PE/NBREFEPHZEEEAKkermansia muciniphila BZ @) ) L EZEERFES Akkermansia muciniphila, EF ANZEEERPIZENSEN
BETK, BET) EREEFNEIPENRNEEPIZEERNSERERFH. HRARH—SIUSL, RAREZREE DB EREINE/NEE
BREKE. NEEMEFRES/NENEEMNEEE. VFARERKE, LEFEEEFMAkkermansia muciniphilafEHIEVSEILUA N BEAE
BERIEEARE. IREIER, NMmBRESERRZ5 ENEHMENEN R BEERE NE. AMARKRA T EZEEREESNEER
Akkermansia muciniphilafI&{RIFIIR, FHER 7 —FHZEEIIEEMEVsN SRR 7-2H aeEstE, AR REMAERNRLaRE 7HE
iz

FRREHEEREHERUIE ZICXHE—EREE, XUTHEELIREREL MZCXIIERSE—FE, XIBkazdE. DaHEELT. il
Bt, SRMIAAE VINEEMZICNNEERSSEE. YEAFHEEERNZICXNE—FEFEIMEE R, SHEBUSEAEIRE 7T —IxF
#EE Akkermansia muciniphilaz EEVsHI S REMAEBNER ZREF IS, Btz 4E Akkermansia muciniphila&Z EEVsHIFIEIFHAFIF= L
., BTFEREHERBIRBEA.
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