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Generative-Al-assisted development of a 3D endoscopic image projection app on a passthrough HMD for
da Vinci surgical assistants

[Purpose] In da Vinci surgery, the console surgeon views immersive 3D images, while bedside assistants depend on distant
2D monitors, impairing depth perception and causing gaze shifts and neck strain. We previously reported assistant workflow
improvement with a head-mounted display (Meta Quest; JSES2025, UAA2025), but only 2D projection was possible. We
developed a mixed-reality app projecting stereoscopic endoscopic images into the assistant's real view. [Methods] SDI stereo
output of the da Vinci Xi was converted to HDMI and fed into a Quest 3S via a UVC capture device. With Unity 6.3 and
Meta XR SDK, a shader assigning side-by-side video to each eye overlaid 3D images on the passthrough view. Surgeons
with no programming experience built the app solely via dialogue with generative Al. [Results] 3D display was achieved
with 86 ms latency (acceptable: <100 ms). Elapsed-time and heart-rate-variability panels were shown alongside.
[Conclusion] Sharing the surgeon's stereoscopic view may improve coordination and reduce gaze shifts and neck strain,
supporting ergonomic workstyle reform. Clinician-led XR development with generative Al is a new model of medical-
engineering teamwork.
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Environmental Management as an Infectious Disease Prevention Measure Considering Environmental
Factors - Prevention of a partition-type air purifier -

This study aimed to formulate guidelines for environmental management against emerging infectious diseases by evaluating
the infection-suppression performance of a partition-type air purifier (clean partition).

The clean partition was installed in a laboratory, and sensors were used to measure particle concentrations both inside and
outside the partition while the unit was operating. The impact on reducing particle concentrations within the clean partition
was analyzed using sensors.

Simulating a real-world settingspecifically a space with relatively high infection riskthe clean partition was positioned
across a desk. With the airflow rate fixed to the most effective setting, changes in infection risk were assessed based on
measured reductions in particle concentrations inside and outside the partition in the laboratory.

Installing and operating clean partitions at both ends of the desk purified the air above the tabletop, making it possible to
reduce infection risk to a level comparable to that of an unoccupied area. Although adjustments accounting for room-wide
airflow are necessary in practical applications, this approach demonstrates the potential to reduce infection risk.
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The Association Between Musculoskeletal Disorders Associated with Chronic Obstructive Pulmonary
Disease and Spontaneous Activity Levels

Introduction: Elastase (PPE) -induced emphysema mice appropriate to investigate the impact of emphysema on bone. The
purpose of our study was to investigate whether spontaneous activity was associated with the deterioration of bone quality in
PPE-induced emphysema mice.

Methods: Twelve-week-old male C57BL/6] mice received intratracheal saline or PPE. Feed/water intake, urine/feces
volume, and spontaneous activity were measured every 4 weeks. At week 24, mice were sacrificed to harvest lungs, femurs,
and tibia.

Results: No significant differences in intake, excretion, or activity were found between groups at any point. In vivo CT
showed a temporary decrease in the trabecular bone mineral density of the femur, however there was no significant
difference between the both groups finally. Findings of bone histomorphometry demonstrated the deterioration of bone
microstructure wtih impaired bone formation in the PPE group. In addition, the PPE group showed lower preferential
alignment of the biological apatite crystallite.

Conclusions: PPE-induced emphysema mice showed deterioration of bone quality by bone microstructure and apatite
orientation despite unchanged spontaneous activity.
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Expression of relaxin receptors in the hip joints of patients with femoroacetabular impingement and
osteoarthritis of the hip

[Purpose] Relaxin is a peptide hormone secreted during pregnancy that acts on relaxin receptor RXFP1 and induces ligament
relaxation. It may affect hip disorders, especially in women, but RXFP1 expression in the hip joint remains unclear. We
histologically examined RXFP1 expression in patients with femoroacetabular impingement (FAI) and hip osteoarthritis (Hip
OA). [Methods] Fifteen patients with FAI who underwent hip arthroscopy and seven patients with Hip OA who underwent
total hip arthroplasty were included. CAM lesions and joint capsules were obtained from the FAI group, and joint capsules
and acetabular labra from the Hip OA group. RXFP1 protein and mRNA expression were evaluated by
immunohistochemistry and in situ hybridization. Colocalization of RXFP1 with vimentin or SOX9 was also assessed.
[Results] RXFP1 positively expressed in the FAI groupand in the Hip OA group. No significant differences were found
between groups or sexes. RXFP1 colocalized with vimentin-positive and SOX9-positive cells. RXFP1 mRNA-positive cells
were also detected in both groups.

[Conclusion] RXFP1 was expressed in human hip joint tissues. Relaxin/RXFP1 signaling may be involved in hip joint
pathology.
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Mechanistic Insights into Inflammatory Responses and Intracellular Metabolic Alterations Induced by
Occupational and Environmental Chemical Exposure

Background and Objective: Occupational and environmental exposure to chemical substances can induce inflammation and
promote atherosclerosis, but their effects on immune cells remain unclear. This study investigated PM2.5-induced
inflammation and metabolic changes in CD8-positive T cells.

Methods: PBMCs and CDS8-positive T cells were isolated from mice following intratracheal PM2.5 administration. CD8-
positive T-cell proportions and subsets were analyzed by flow cytometry. Mitochondrial respiratory function was assessed
using a Seahorse XF analyzer.

Results: A three-drug anesthetic regimen enabled stable intratracheal administration. No significant differences were
observed between the PM2.5-exposed and control groups in CD8-positive T-cell proportions or subsets. However,
mitochondrial stress testing revealed higher basal respiration, maximal respiration, and ATP production in CD8-positive T
cells from the PM2.5-exposed group.

Conclusion: PM2.5 exposure may alter mitochondrial respiratory function in CD8-positive T cells without affecting their

proportion or subset composition. These functional and metabolic alterations may contribute to PM2.5-induced
inflammation.
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BRI 2R — X =BT v 7T LORESL, BIUEM~3 A MBI 2 HEfEEE L LTOERAT
x5,
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36. Interleukin-1 Z AR & Wnt/ 8 —catenin XD MERKH I 0 X h—2 L ZD5HFiltE
B HE VY [ FnE VR B T ERB 2 B gL

VPESEE R R E IR R 3
*#These authors contributed equally.

PREEEER R E A T

[:H:E

Toll BRZRR/IL-1 &M (IL-1R) REEIT, IRAKI i LT*FEK%EJ‘%‘%ﬁ”é Ji. ORI 7RI
BIEAIE, ML, BB AUCEE G958, T OO0 TP ITII R E8R8E 0, Fa ik, IL-1R AR & B
JEEERICEE CH D - DT =Rk L @Fé?li@i%ﬁu\ﬂj L7,

[FE5R]

b IRAK1 (hIRAK1) %, FEx OB AHBERKIZIBWTNF-k BB I OB - I T =R &2 IE L Lz, ZO1EH
IZ1%. hIRAKL IZFFE DV VE{LET—7 PPPSP AU ETH Y | IL-1I1I2K DB B-I T = IE5HEILICHMEATH -
7o LZL., ZNZE-720v~ 17 2 IRAKL IZIE B -1 T = UIEMEALEENZR O DR - 728, ~ 7 & TRAKL IT
PPPSP Z AN 5 & B~ 7 = AGMALREA M 5- S iz, & HIZ, IL-1 FPKIZ K5 PPPSP @ U > E#{ki% GSK3 B8 35
KW Axinl EOMHEERAZREL, - DT =0 DB AKEREST S Z &75‘%%7)%:@071 F7-. APC/Axin
BHHNEEY VEEE hIRAKL 25T 228X F 0 ) T—EBORBUK TIC o LUK 72 B-H 7 = %M
(LR STz, S 5IT, hIRAKL BRBUIIL AL MDA KIBDS A HM%&:WT%%&KEHHE@J L. »
MBI hIRAKL ZBBAKD L THRE - UV VB LB X OB - AT =2 /NF- kB ¥ 7 T A OTLHE AR 7=,

[E%]

hIRAKL (21X IL-1R & 7L & B—iy%;/ﬁ ALz fE O 2 B EHEEA OBENFET DI Z LN RENTE, &
OHEX, ThETRIATH 72, b MBI 2 EBMERIEIH: O BP0 43 1 2% 2 58 5~ % mlGet:
DEV, 51T, & F IRAKL #REA ~ T RZEB AT D 2 ETRIATH 72 b TRAKL 24 L 72 RETE aliA% o >
WCD in vivo fRMT 2 IR D Z L& BT,
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3. BHEREEFIC L ZIRREIIEDH AR in vitro MRET L EERE Y X 7 FEE T L OAIH
TS M FESR . EM KR’

! PESEIE O PE S A R AT T T A A
PREEEERRPEFIRET: - FhERT

ARG, FIMRBRBEL L ORI A T A BRBEREICL > TA MR EZTF AR EEMRIZER L,
I DRMET THLEME ~DBEBRBENIRIEA PV AB L ORIENGE ED L )RS 520 EH LTS
CLEAMET D, BT, BAMEEREICE O THEE SN D EANNNEAE T2 IRF mEREE ORE - #RICKET
W% in vitro THEL - FM L. (EEBREEICER T D IREEE T ORI 2RI L 70 23R OMBEE Bie T,
F9°. AR ERGHAERE HCE-T M 2 FH\N T, SRV ER DS IR RE 1C ST 928 2 31 L 7=, HCE-T flifaiZ Uv-A
FRGT 21TV, PR 1212 PBS % RPMI K5t ~F(E#L L CTHE8 2k L7z, £ 0%, #5288 G E R L, &ER 70
AT 2 FEME Lo, RIEPEY A A v (IL-6, IL-8, INF-a 72 &) DEEARITELISAEIC L W HIE L, Mg
(T Cell Viability Assay ZHWTEME L7z, F7=. DCFH 7 vt A % v & HWTIEMERRSHEE (ROS) PEAE%L
HIE Lz,

ZOFER, UV-A BT HCE-T MARIZ IS 1T 5 ROS PEAE 2 BHE (AN X &, MAQHEEFE 2 Il 5 2 LR &z,
—J7C, IL-8 FEAIX W-AREIC K VKT L=, 1L-6 BEAIITAEERZLITIRD b ho Tz,

WIZ, RIATARBEEZHMET 270, BEBEA ML AETAEHEE L, BHFK 300 mOsm/kg Th DRI
DOEBTEE, HLF MY ¥ L% HVT 400~500 mOsm/kg (ZFRFE L, HCE-T Ml ~@i2EEA b L A& AF5 L

Too EOFER. @IRFEESMT HCE-T MR O BETE A Jf L7z & DD, ROS FEAICIXIAE e 8% KT S o
7=

5T, UV-A BBEHC X 2 BEEMH 2 BRILEIRBIEA P LA LI L OURNSUWVMHEBEZRBD bz, ZhbOfER
N5, W-ABRBEBIOERBEA b L2 FWTE HCE-T MR ORI E2 525 b 0D, ZOEAEFIX
Fiip B ATREMEASRIR STz,
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38. LD EE L & & REMENREADHERITENCE 2 HHE
AA fbfc L. WA PR3 KM !

! PESEIE RO PE SR T PE 2 R AR
PEEEEMRFEEMMEFR LM E~ R AV

[AM] A 2N~ VR EOREERZ TWTYH, EfFA~OMKEZO L 5 NFD 7 v, BHFEEOSHRA
REBTHDERE LT, AT 4 7=, HOMRLEMZRERFTONTEY, 29 LIEHRITIICIIEA DR
2T Tl | S BEOREN R EOIE R LR T LB OND, HREL—U 7T, &bITTY
TNNLET 5 —F7, AASHEORBOH SRR R 2 Lhn, WEZ KT 2 2 & Ty R ik hE
BEIZRIETRELRFCTEDEEXT-, T TAMEIR., ARE~L—UTORFAEEZRIRIC, U E X L
¥ X (Cultural Tightness—Looseness, CTL) BXOEHMEL ., A Z N~V AT 2B IR 2 REE
L OBEZE - RFT 222 ENE LTE/MTLIHOTH S,

[(HiE] BEARBEIOL—TICEET 2 8l EOKRFEEZXRE L, T4 2L 5 Bt ANVE M EHA
ZFEMT D, AESREEBIIMECHZIR 160 44, 71300 4 & 9%, CTL, FREMEDORE L LT Centrality
of Regions Scale-5 (LAF., CRS-5) . fEBhHEEZEREE R (Mental Help Seeking Attitudes Scale. LLF
MHSAS) . 4, MBI, BERE, BT RmBEOERRMEEZZRD, FREOEHEMEZ MR L ETRES
REEHL, BAR - v L — 7 HOFEMEO s L OB OB ST 2170, FEARR M2 HEH] L 7= B E s
HEEFIHTEEZ FHV T, CTL 36 L UVEEME & AHRHERE & DR 2 fit3 5,

Ufr S DR - BRR] AFRORRIC L > T HERUERICRE B2 AAL < L— 7 OFEFREIC

Ko T, HBED A 2 Z NIV AT DR TSR DR &AL SUERIBIEEN 2 & 0 RIS 5T L
ERBENLERR B ORN L TD DT RRFHIF ST 22 WM En D,
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39. kMR LA BEZ A T 5 W E AMMIRBAE ICRIT 2 MERDO LRI OER
VAR TR UK SR AOK BRI ORUR AL SR HREEC. RSE ORI BRK /KR!

UPE SR B RS S AR RE R S ST T NI R e 2
2 PEFEIE B R P R T s N R
O PESE BB KR PE A HERL B TR T S A

[ - BY] CANOZEHCR T 2EERE E1X< 8 ﬁﬁ@ﬁﬁiigf%éﬁ BEBIEIIRITDZEND
b ARHRED %Hméhtni‘%ﬁﬁ“%%%@?&/ﬁu CHHRTHD EE L, BTHEEEEZ AT, MkoTEY
Mr&EqiT -7,

[#F7E051E] BEEEOR UAX BER D 0 T EGRRE COE AMEMNKEEZRD, CAMOER 2% L 1 iE
BV, FeEE TR TR S - ifilfk 2, EAAE FIEME TR L, = 3 —080 X ot
ECILHESIT 21T o7,

[F55] s> 5L Na, Mg, Al, Si, P, K, Ca, Ti, Cr, Mn, Fe, Ni 2 &R ENE, 205 H, Ti, Cr,
Mn, Ni (ZAEESC—REREIIIHFE LRV 00, B TIRVE Y (HBD2WIEBRHF-72) MENLOIEL &
DR E T,

[Z52 - fhsn] AEGCIIRBEEE BE2RB T2 0ENRTE SN0, ZORFBIEITBERECHIM,. 25
DILFHE %= G0 E OB R 7 I b RE UKGET D720, A & OREBEFROFEMITEERE 2 5
be HIROTESIIL. B UAIESBORBIAHEE L L THEHTH DD, ROBERIZIIZ AR RBRIN AR R
TbhD,

AWFFEL, AT EREERARER Y - MBIt EMZEO —BR & LTITo 7,
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40. FIRIERXE RT3 1 BEBUZBEIZ BOER (FHHME)
—BEERN LR - FEAEE COERGE=FY) v F—

R — 2

T S R R O T R U e S P S A R
PR T e B e R 2R

[BEm]

BT 2B I BOFMEIL, E& UTRERMTZRI5 L LTiThTnWa, —J, SEF i@, IR
T, FREANE . MEARZ: &, BREERFRLAMC b ik 2 eBR EEREEICIEE SN TS, Lo L, BEEERR D & FEATE
FTEED, | HEE U TRE V-V B AICHIE LS e, RBFZECiE, FIRVERS 235 L

T, BRERFOEERENTEHR LM BRE S L2 KT DL &b, MBI OFEEAELZE 1 B
WUBREIESBEOEREZWHLNCTHZEEHME LT,

[FiE]

FIRITEZREGIZ B W T, BE L E=4 — % FW 2l lE 2 =55 Lz, FIRIEZED 2 41220 Tk 24 FEH o
AANBSE=F ) 7% 2 BREATWV., BKREED 241250 TIE 1 BROREZIT- 72, & HICE M. Bk
Jr, IEERER], FRECORFRIIX S UTERE LV 2 RN Lo, BEZERRNIC DWW T, 1EERBEHIER R & @A
IX<ERE LAV E I U7, BREFHMICIT A FRMEEMER S L~V KON C RSB & L~ L& Tz,

[FE 5]

EZEFRER H OME A < IR L~biE, 82.2~85. 1dB(A) /TWAg, TH Y . TEERITAIEIZ L 2 A HIE 5
~L 82.6~85. 2dB(A) & Lt L CRIFEE DM Z R Lz, F£io, BERFMLIALCIX 56. 2~63. 2dB (A) (BIRA 61~
72dB(A) . 1@ENEF 60~70dB(A) . BEENF 42~54dB(A)) Tdh o7z, 1 HOEKRIEN S, BE LU dnt M4
W@ Z/RT— 0, BEAEFRICBWTYH 72 RS i, BEEHTR L OVERITENCE-> TEB 75 2 &
PR I N7,

(%2 -

FIRIESEE OB IE < BT R P ICRESND b O TIEARL, BEBIUOFEAFELEDTC1I AOPFTRE
SEHL TV, FAXSEREL, BEFEZSKEV-VLoEEOMIZ, BEEIX BEROREE 1 27— VL bl
WCE, BERMR X OEERFRICR T 25 X< BEORME LV ZiHICHE TX 2 AMREMESA R ST,

The Actual Situation Regarding Daily Noise Exposure Among Printing Workers (Case Study)
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41. FRE b BRSO BIRRGE1I F8 1 S HRRT CONUT R =27 & 178 42 D BEE

R SEZ . Pk ARERER . b RSESE EE R A - BER ORE L T
R ORERE ' A BT mh sEiR . e SAE L el ER L P B A B

' PERERRE I 2 SR

(5] Ml I 7 AR MRFEICER 3 5 BERARFEHESESH TH O | AR & L OMRIOIER, Y
TR, HHBRRIRNBIRE NS, TOHF THARMUIBRIZEREN S, WREIHESCER T% 2B E 2 -]
IRERERIRNEE CTH D, CONT A7 XMET VT I UM, Y 8Bk, Mol AT e — L ENbEH SR
DR RRIEIE T, FEEEEBEICB O T TR EOBENRES N TS, [BM] M EsA B RGN
BT BIFHT CONUT 2 2 7 & itk T4 & OBE A Mt Lz,  [HIE] 4BE CHRIEIBRZ FE1T L. AT CONUT & =2
T REHTRETdH o 7= 86 il 215 TP L7=, CONUT R =27 =<2 % Low #, =3 % High #£& L. LEI1H
HHZ24FHM (0S) . BIREHGEE 2 A (PFS) & L7, s, MR, Performance Status,
HLEET, JRERR 2 8 B & LT Cox Wil — RAMT 21T o 72, [#E5R] Low #E 48 f4il, High BE38 i TH -
72, High BEX Low BE & LB LT 0S, PFS & HIZHRBICARETH 72 (0S : p<0.0001, PFS : p=0.00039) , £&
AT I, CONUT=3 (3 0S (HR 3.995, 95%CI 2.089-7.642, p<0.001) L TNPFS (HR 2.565, 95%CI 1.484-
4. 433, p<0.001) DML LI=ARTFHKTF-THolz, CONUT 27 2l e LTHITLZBEb, 1A RS
TR I OMEEY 2 7 3ERICHEM Lz, [FEaa] I8 CONUT 2 = 77 i3 s Bz i BB o> 0S 38 LY
PFS LA ZICEE L7, BHEZETHEON D MEBAE) D EEICENTATRETH Y . AEHEIR 2 5 5 Bl
Y A7 J@RIHERT 1% T & B3 2 FEAE & 72 2 WREME DV RIB STz,
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42. IREWFEEZE AW e AARDEREICRBIT 5 MENEHEORE

TjaE A6 RA BB s BEE L BRE BISL . AR ARt W e VL IR R R 0
HEEF 32 >0 BE 2L Sl E% L I

VEREMRFEEEEBE R ¥ —

PR R R R T A R

S A a—x T RS

1 PE S R R S A BRI TR T B S R R TR R
SRR A MU ERT

OB BB LR S A HE RV R TR T P S R B T
AR 8 K 22 i A i R it

[R - BY] EEEEBICS O THHE O BEMN, 817, EMORBERLL S, A% . EEROMBERMEA
RISETDRPUCTERI T 5, £ 2T, AR CTIIAAROEEENRR T 2 MENEELFER L, TOBEEERNEH
LOMNITHZEEHBE LT,

[5ik] 2025 45 10 A-2026 4 1 AICHEREE 34 4 & RBIEEEL T A — D AT N—T A L F Ea—%EE L,
Btk 7 L — AT — 7RI L VST Lz, Il SN MEAEBICESE, 9503 U Fh b A 2 ERIHAE
TAERL LTz, WKIZ, 20262 A-3 AIC H ARPEEREFRPEEEMERER 2, 060 44 % x5 B RITAA & 3 L
oo BT UAICHONT MPEEELLTIELWEEZ 23R & TERICHDPIDEIR ) OKHW, MR
BORE 2=, —o0HIENRZR DA Z nBEAHIITEEE & &% L, MEANEBEORE X Mk L T
HIEHE L, VT VA ERBEEDR, BEEE2 T X LR ET AT LV VAT 4 v 7 [BRSTE{T-
776

[FEF] 423 L0 GHEIEE G (BIEE 20.5%) o MERAHIRREEL, MR, EARBREE. P A M
EEk, BBEEERR, REERR, TBRERS L OMBEMEOTE TIRMZRE L%, MENEEOR S
LABICEEL TV (0R=12.52, 95%CI :8.19-19. 14) , £7=. &MEIZBEMICH L THRFEAVEENE < (0R
=1.94, 95%CI : 1.32-2.86) . [EAIRBREHNEVIEEHEAEEIZEI -7 (0R=0.98, 95%CI : 0. 96-
0.99) .

[£22] fEpg Rt O 21, B O MEAMIE O ST A, FAT ATREMEORLRR D 7 #H-PBRE L DO
ip EOEE LORIKINGAET D L BbND, MENEEZEB L, X0ZE LWHENC 2T 512E, FHAD
HIBTHE A D B 12T T, MERAHII A A U S AR EH ST L, BRE L OB AER
R U T, BE LV 2 FZITARER IS~ EDRIT D 2 ENEETH D,

A Mixed-Methods Study of Ethical Dilemmas Among Occupational Physicians in Japan

Background and Objective: This study explored ethical dilemmas experienced by occupational physicians in Japan and their
associated factors.

Methods: Focus group interviews with 34 occupational physicians were analyzed using the Framework Method to develop a
nine-scenario questionnaire. The survey was administered to 2,060 occupational physicians. A difference between the
professionally appropriate choice and the choice participants would actually make was defined as an ethical judgment
discrepancy. Multilevel logistic regression analysis was conducted.

Results: Among 423 respondents, ethical judgment discrepancy was strongly associated with greater ethical dilemma after
adjustment for participant characteristics (OR = 12.52, 95% CI: 8.1919.14).

Discussion: Ethical judgment discrepancies may reflect practical constraints in addition to conflicts among ethical values.

Identifying these constraints and translating preferable judgments into feasible actions through stakeholder coordination may
help reduce ethical dilemmas.
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43. RA THRBIRICB T 32T uA FEEZ A Z 20 DIESME - fiftE~0o, FAK 33 L OVR0S @
B Bz oW\ T

2

M

E¥ HER AT A FE D Wang Duo’, M L

PEBEERLICCEE R 3 AR
PREEERRPEFIRRET: - FhERT
| PEREERL R PE R R IR A JET I M R B

AT Ml B (ATL) 1A EGM 2 m T PRARRENRERE TH D, HiFE LD/ NA—71XINET
2, AT oA REEBKEET D7 7 EXZ D (CuD) 28 ATL i HifEEshR e~ L. TOERIC T T T
V—AEENLET R b= AFEREET LI EARE L TE (1,2) , £72. CuD KEAERIC L 0 i1
L 7= #RAN M4 ATL #AE O RNA-seq fi#bT 7> 5. MHPHEIERSICBEE#E 3 B A /> - & L C focal adhesion kinase

(FAK) % BH L7z, —J. CuD T X 2 Pl ah RO AIMHE A I 3G R AR (ROS) ASEA5-7- 5 AlREMEN 5
ZHINDHMN, FTOZEENIH LT, £ 2 TARME T, CuD I XD PUEERE I OEAIMHMEES IS 5
FAK D% E| L ROS DEEHIZ W CTHFT L7z,

ATL FHAEAE MT-1, MT-2, MT-4 35 K OEEERIM:TEE M ia kR hi e fEE;  (BPDCN) M@k CAL-1 & Fv 7=, ROS 4
IZ1% N-acetyleysteine (NAC) 3 L OYNADPH oxidase PHEH] diphenyleneiodonium (DPI) Z F\>. ROS FE/AE%
DCFH %, MIAAF=R A MIRaPN ATP S:1C & 0 3F4l U7z, FAK J8BLIELT ¥ & L PCRIZ X Y fifhT L7=,

FAK J&ER B 13 HIMRR TR 72 - Tu=, FAK FREAIE CuD ZHEH4 25 & . CuD MM 38 1T 5 FRANRSZ M A3 8
SRINZEE Lz, F72, NAC I L OVDPT IZ & 5 ROS Hilf#I28 CuD OFUIESE IR LI T BT Mk Z L ic -
TU e, ATL MfEECIE, FET MR TH 5D CAL-1 & Fhlig U CHpE ROS PEAE BN E D -T2, S HIZ, CuD HlIC
XV ROS PEAEIZMER T L. NAC £ 7213 DPI AifLFRIC K - T % ROS FEAME T4 B MM 29— J7, AfEHinidsy
4 g &2 L=,

PIEX Y| FAK IZ CuD MBI G320 FD—>TH V. ROS IRHEIT CuD (%425 ATL #iE o KAz M %
ERT D ATREMEDS R S NT-. 2O DOFFEN G, FAK & ROS Z A U 7= AN P I BHESAS A3 ATL OIRAIRZ M « i
MWEIRET HH 20 FHM L R B AREMENE 2 DTz,

(1) Cancer. 2011 Jun 15;117(12) :2735-46

(2) Invest New Drugs. 2021 Feb;39(1):122-130.
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8 PEFEIE B} R P R T M as N R

[BW)] E4E, ~q7u7T72F v (WP) 1TRA - BERBREICINZ, FERECST 2B BIC X DHER
NGRS ESNTWD, L, WP IZWEY LM E N R TH D | #AT@@E@MHI%_OwT@%£%
THiEEMEZTHMET 2 Z IR CTH D, AL TlE. & MEEBEES Xy NU—7 SR FIRE a1
%ﬁﬁm%FAb\W%a@%kﬁﬁ%@%fmkmﬁkﬁ%%ﬂféiﬁwﬁ%%am&Lto

[J7¥£] STRING v12.0 %ﬂ%b‘ft Xy EMEVER (PPI) Ry U —27 452 L, Open Targets
Platform 2> 5 Mlizs A, &&E KWE, FERVEMIFRAEE (IPF) OFRBEY 2 — IV E1ER L1z, b bIEF RSB
b RHEAEIZ PM2. 5 E 7 ;’ET V7o l: Ly (PP) ZRIENESRMCHBE L, 72 Mg OBEB T RAT —Z DR
BTV a2—NEHE L, PPI L TIREET Y 2 — W LREBTEY 2 —/VE TOREREZ RS, 707 LBET
LR EDWENG 2z AaT72H M Lz, 2O OMHTILR version 4.5.1 THEMi L7z,

[#55R] WA EY 2 —L & OIFTHEEMIL PM2. 5 T z=-3.57, PP T2z=0.18 T Y. PM2. 5 THAME /Mt 23R
Too F72. IPF & OurgEMEE PM2.5, PP, “EMLT X VB X OB b=y L R+ TClER LI L 2 A, BRb=
VT S RITIE PM2. 5 & [FRRRE O AR L, BEROBIYRBRER L BET M ERD, & HI2, PP
L IPF 24578 L DM+ & LT CD44, SULTIEL, EGFR, PKM, CTNNB1, TP53 7¢ &72shhi &huiz,

[$63m] PPL v MU — 2 AWK BIRE T Y o — VITEBHMATIC L . R TIRFEIC L 20 7IE L B Mi
PR L ORI E E R TE 7o, RPEZ, 2470 WP 250 AR T O MiEEMELZ TR 227 U —
=V T RIEE R D AREENRD D,

Development of a Network-Based Model for Predicting Pulmonary Disease Associations of Microplastics

Objective: Microplastics (MPs) are potential inhalation hazards. Their diverse properties make it difficult to assess all MP
types in animal studies. We aimed to develop a network-based method to predict pulmonary disease relevance of inhaled
particles.

Methods: A human protein-protein interaction (PPI) network was built using STRING v12.0. Disease modules for lung
cancer, asthma, and idiopathic pulmonary fibrosis (IPF) were generated from Open Targets Platform. Human alveolar
epithelial cells were exposed to PM2.5 or polypropylene (PP) at the air-liquid interface, and exposure modules were derived
from 72-h gene expression data. Proximity was assessed by shortest-path distance and z-scores against random gene sets.
Results: For lung cancer, z-scores were -3.57 for PM2.5 and 0.18 for PP, indicating clear proximity for PM2.5. CD44,
SULTI1E1, EGFR, PKM, CTNNBI, and TP53 were candidate genes linking PP exposure to IPF.

Conclusion: PPI-based disease-exposure proximity analysis may be useful for screening pulmonary toxicity of inhaled
particles, including MPs.
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