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In FY2021, the final year of our research plan (iii), we attempted to establish a co-culture system
for the construction of the glymphatic system by assembling vascular tissue-matured gel tubes and
neural tissue. First, the tissue function of the vascular endothelium was reconfirmed. Specifically,
we (1) confirmed the expression of tight junctions by PECAM immunostaining, (2) established a co-
culture formation technique with vascular smooth muscle as a model for co-culture, and (3)
examined the biological response of the tissue to exposure to inflammatory mediators that relax
vascular endothelial connections and to changes in the state of the connections. The permeability
of the material was also checked. As a result, it was found that the vascular gel tubes responded to
mediator factors and formed a nitric oxide-induced tissue-tissue interaction with co-cultured
vascular smooth muscle. This indicates that the vascular tubes formed in this research project can
reproduce the cooperative behavior of the co-cultured tissues.

Some of these contents were presented orally at the IEEE MEMS 2020 international conference
held in January 2022 as the results of this fiscal year. It was also published in the international
journal Advanced Healthcare Materials and selected for the Backside Inside Cover.

Notes

FEEE BEESHREY

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=KO12003001-20210002-

0024

BRESFBAZZMERVARD NU(KOARA)ICEBEHEATVWAR OV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REBEETNTVET, 5lACHLE> TR, EFELZZEFLTIRASEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2021 FRE  fRIBE S M BImen R amms s 202243 11 29 1

Zit=) I B4 IR
WFRRKE MEN%E (1500  FA
B4 Bt shR K4 (3&EE) |Hiroaki Onoe

HHIERE (AAFE

(72T IVE B GEICE D nvitro TUV ISV AT LDEBE

e (GER)

Construction of in vitro glymphatic system with “assemble” tissue engineering

WFFEAERR
Ei] % Name Fﬁ@, M ‘?‘-7“?}}_ M H&% Affiliation, department, and position
E t5h% (Hiroaki Onoe) iiliﬁﬂ-%mliﬂ-;&%%
IR R EE OBE

RIREETHD 2021 FEIL, AEFFEIDTH S, Eﬂ"“‘fﬂ?ﬁt’éﬁkaﬁéﬁt#}b?l—jt@%‘fﬂﬁt@?tzj YZEITL, TRy
ATLBEO-OOREEROEILIZAA-. £ OENROEBMKEICOVTEHERREZTo=. EAFMIZIE, (1) PECAM &
BEEICKDIANDY I aVERBELTVAHIDIESE, 2) AIEBDOETIVELTNEEEHED L EERARMOMEIL, (3)
BOERRICHEEEDERDH, IENRESHBEEROHIREATA I—IBEICLIEEAREOELBIUYESBIEDE
BDRERR, 21701, HERELT, MBS WV Fa1—TIEATAI—F—RAFIZRHEL, MO HEEL-METRHEOBIZ—BEILESR
ICkBEEREEANERSNTWAIEAHIBAL:. ThiZkY, AMERBICEVWTERSNF-IMEF1—TA, £IEEIZKD
HEREDBENLEADFEVEBETESLENREINTS-.

NEDHNBD—MIEIAEEOMREELT, 2022 F£ 1 BICHESIN-ERE=E IEEE MEMS 2020 [(CTOBEHR KL= £-EREE
Advanced Healthcare Materials 238 &4, Backside Inside Cover [ZEEH SN T-.

2. MIRERRAEEOBE FER)

In FY2021, the final year of our research plan (iii), we attempted to establish a co—culture system for the construction of the
glymphatic system by assembling vascular tissue—matured gel tubes and neural tissue. First, the tissue function of the vascular
endothelium was reconfirmed. Specifically, we (1) confirmed the expression of tight junctions by PECAM immunostaining, (2)
established a co—culture formation technique with vascular smooth muscle as a model for co—culture, and (3) examined the biological
response of the tissue to exposure to inflammatory mediators that relax vascular endothelial connections and to changes in the state
of the connections. The permeability of the material was also checked. As a result, it was found that the vascular gel tubes responded
to mediator factors and formed a nitric oxide—induced tissue—tissue interaction with co—cultured vascular smooth muscle. This
indicates that the vascular tubes formed in this research project can reproduce the cooperative behavior of the co—cultured tissues.
Some of these contents were presented orally at the IEEE MEMS 2020 international conference held in January 2022 as the results
of this fiscal year. It was also published in the international journal Advanced Healthcare Materials and selected for the Backside
Inside Cover.
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