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The role of endothelial cells in regulation of inflammation
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Pulmonary diseases, includin? pneumonia and fibrosis, are some of the most
challenging diseases and represent a significant public health problem. Considering the serious
issue of population aging in Japan, an efficient countermeasure with a low burden is strongly
demanded. In this study, we demonstrated that (-)-Epigallocatechin-3-0-Gallate (EGCG), one of the
major catechins in green tea, induces an anti-stress factor in the exosomes derived from Human
Umbilical Vein Endothelial Cells (HUVECS). We also showed that this compound has a strong pulmonary
protective effect against LPS-induced lung inflammation. Additionally, we established the assay
conditions for testing the anti-inflammatory effect of compounds in Human Pulmonary Artery
Endothelial cells.
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1. MHERRS 0T

FiR IR E O FEAMEDO 2 Lo TE Y, COVID-19 D Hix b $HEA 7 RYE
ICXBHERND—D L THB, oI, fiRIFEMHHICETRICTFRARE RS 2L, £
BENPIRETEAE R 2> O [BI{E 2 b FRANBRAE B AE DMK T 234 UL BRER TRRICK X 72
Mz z 5 2 & xifEanid, DyEiinfbostE S o EIC B iR I3 2 AR 7%iE
. TPREOELIIIFF ICEETH 5,

WEDPEFHEIC LY, AR OBIUIMRILY X7 DT LBEL T3 Z & A3HE X
AT\ % (Watanabe et al. Am J Clin Nutr. 2009 Sep;90(3):672-9), 7=, FkLlxzch TIc
MRPOFEHEAE AT X v~ TH 2 (-)-Epigallocatechin-3- O-Gallate (EGCG) %3
c¢GMP(Cyclic guanosine monophosphate;ER{k 77 / v v— 1 vig) EAEFE %/ L CHE
RMREFERHEZE T 22 L 2HE L T % (Kumazoe et al. ] Immunol. 2017 Nov
1;199(9):3261-3269.), % & T, cGMP OHIKIEFEMICEH L. 5tz - & & 5 MmEs
BICBDDZ A Y F Ay 2y Y —D—Ff, cGMP lifREFMNEZET S 2 LWL HIC
LTEZD, 00 THBIIAHTS -7,

2. M0 BW

ME DREICESG L, ARHEEMEWEEZ 5 cGMP FFHEICEHR L. £ DOfifR#ERLRS
DA% EfiTE niE, cGMP EAZFET 2T 2 MEEDO TR, IBEICHW 2 Z e
AlREL 72 b, % T, A5t cGMP ORREMFHICER L. 2D X 5 =X LM% Ei
Lizo 7o, MME PN EAIEIC X 2 HTRAE. FIBRAELEHME . S T vz, FEhE
& BIE LG 217 o 72,

O MENEMZEEN L 3% cGMP EEFE2HT 548 Y 7 =/ — EGCG 38T 5
AR RER T DGR

@ cGMP ELFERHT B2EY) 7 =/ — T X 2 Bl © 3

@ M N AT X 2 PURAE, DUBEIL R 73T i o 7

3. MiEoF&%
OmENEMRELZEN L 32 cGMP EAFELHT5FY) 7=/ — EGCG 2

FET 5 EARER T OBR

HUVECs (Human Umbilical Vein Endothelial Cells; & + b FEREARN ML) % 10%
FBS (Fetal bovine serum)/EGM-2 ¥z#iic €T 24 h Fi¥c#E® . 1% BSA (bovine serum
albumin)/Medium 199 iIc@EH#a L., 5 uM ® EGCG #iHM L 72, % Dk, 24 Wiftkic s
EiEERBILL, 2000 xgl0min OELICTT 7Y 2FRE L, EiF%E X 5 0(210,000
xgfor38minat4°C) L 7=, FifkZig. X 5ic, PBS I TR, #E.0(210,000x g for



38minat4°C)$ 52T VY —L%ifGiz, b r VY — 80— 2 MIEEM
vy 7 7 — I CHULHE % . SDS-PAGE (Sodium Dodecyl Sulfate Polyacrylamide Gel
Electrophoresis) # FEffi L . it CD9 JifkZH v 24 v 7ay biZCZ 7 VY —LD5)
MR L7, cox Y Y=Lk~ r7uT L ARV iFsceczry Yy — Lo
miRNA (micro RNA) %3l L 7z, % 7. EGCG U X > T HUVEC k=27 vV v — L4
Fc T EA 2R T 7z miRNA DfiifRE(ER 2 5l 3~ 2 701, & bl 20 e bk
HFL1 #fifg% 10% FBS/DMEM IZ T 24 h fii{5# L, miR-6757-3p Z b v X7 2/ v =
v L. 5h #% TGFp (Transforming Growth Factor beta) % 5ng/mL & 7% X 9 i 7z,
48h % mRNA Z [ L, cDNA &life, frAECBIEER O FHICHN 3 2 50 E 2 5l L 7=
(Marugame et al. Biomed Rep. 2023 Mar; 18(3): 19. IC#g#, HFEH b HEH & L THE),

@ cGMP E4AFEXH T3 HFY 7 =/ —NIC X 2 iR #EIER © 3l
(BRRFEERTH 5 7= 0 EBROBN)

cGMP FEAFEIC X 2 MifREEHA Z5HEi T 2 7291, cGMP %/ L CTRASEEM2 S % &
WEENTWERY) 72/ —1TH5EGCG Avv RCRIICTHEG T L LBIT, 4V
TNTVIREBETICC, RIEFEWMECTH 5 7 7 LRERIMER R TH 5 LPS
(Lipopolysaccharide) #%E NG L7z, 24 h g, ~V 2% A4V 707 VIR FIi2 T
LHRA%,. BALF (Bronchoalveolar Lavage Fluid) @ [0l % 17\, filiic 1 3 RIAEIRFEDT5
EcdH % BALF HhoMlaziHili L7z, 72, RO RIS TR Z T, Bz IS
%, WEHEALIF R OIEEE©H 5 MPO (Myeloperoxidase) i % 3 % St e, M O°
HE (Hematoxylin and Eosin) $¢tt1C CHli O ARG 2 1T 720 720 7 v A2V 7}
— LT 2 SR L. IR ORRBREENM L 7,

(3 FhnE PN MR I X 2 HLAERTHillik O HESL
(BRERFERTH 5 7= 0 EBROMNE)

HPAECs (Human Pulmonary Artery Endothelial Cells t b BRI N M) % FHvT
PRIE, HARERTZ2RET 2 1CH 720, Bzl z v CRIE, MEZFET 2RFIC
DWT X OFERREL, St & IEBGET L 7250 TH 5, % 2 C, HPAECs zhk4 7z
M (MEHER, (KinERsH, BE ) I TR, FREFERHRE IRV IRT (7T v
AT v v 2, CTGF (Connective Tissue Growth Factor), Endothelin, IL6 (Interleukin-6.),
TNFo (Tumor Necrosis Factor alpha), TGFB) %#sin L. FRic k1) 2 RIEWES 4 b A A
Vo Z2A MY vy a VBT, FEEBERKTICOWTY 72 A L PCRIC TR %
T 72,



4. WEFERCER

DEGCG itk »C EAfilfilcNg =27 v Y — LSRN 7 miRNA OFERICEIL., %
D—H8A cGMP FFER Ll TH 2 Z L MR L T2 T7/2. TOBDTHEDZLEIK
22 (26 fi5 1 5A) miR-6757 ICO W CTHEREICB 3 2 G 7= o filifAfEF M 2 F v ¢
Tl L7z & 2 A, TGFRHEIC X » THFE & I % fiE (L BEE (L 7T H % Fibronectin K U°
aSMA (alpha-smooth muscle actin) D FEH# KT &2 Z & 2R L 72, 7z, insilico I
X 2 f#HT© miR-6757 OfEE L TGFBR1 (transforming growth factor-f receptor 1
(TGFBR1)) 28 P& n/z72®, miR-6757 12 X 5 TGFBR1 FHICx 3 2 &% ¥l L 72
& 2%, TGFBR1 OFBA MG E N2 2 L 2R L7z, ThbD &h b, cGMP EAE
HPEM % Fr> EGCG (1A A EAAZIC N LT, $IRHELIR ¥ %2 &8 miRNA 2@ 3 2 =
77— LDy EFHET S e BRAL

@ cGMP EAFE2H T2 HEY 7 = /7 —IC X 2 liR#E0E ) o 2
(RBERFERTDH 5 7= D)

RIEHEWE TH % 77 LEEFEIMERSK B TH 5 LPS KB N5 13 % BALF
DHfEE ORI A EGCG DfEAKGIC L o THKEINSG I EXHL LI R o7z, D
cGMP FEEAFEHK] < b A OER AR E Nz, 72, MiOMBFEET 21T o728 2 5,
EGCG o451 X v Witk KAEREE, KU MPO FHOMIGIAFED & iz, fthod
cGMP FEAFHEH T ROIEMA BRI N, T i, F IV R2 Y 7T b —Af@fTic X
D, YUHERICES T 2T OHERICHKI Lz, oD &2 b, cGMP EAFBEERH%
52 EGCG % LPS #FHEME2EMEEE 7 vicx L <, MifREERZ2ET 2 L2 RAL
726

ORI AE N AR X 2 T RE R A5 D 37

(RERFERTDH 5 7= )

HPAECs % Hl\v CHLRNE, EMRCRER T 2 R 3 5 ~ | HPAECs % k4% 7n5tF (&ML
e, ARIMEE L, EEEH) IS CRIE, BEFEISRE SN IRT (TvytTrvvy
2, CTGF, Endothelin, IL6, TNFo, TGFB) %M L HFEHES A P HA4 v, ZA PP v v 2
o VBB T, BEERER T2 G L 72, £ OfER, BERICEE TN TW B34 L DT
REMETCRERTE RN LB S 2o 72, — 17 T ARG S Ic X 2 WL, TNFo
EIINT 22 & T, Mo CREMICRIEFEXTA D & 2HERL 2. 2O DEMFICHD
WCRER T2l L 72 & €A, 2 E TREFT cilE o vy, cGMP FHEBHE K 143
SR M REEH AR T2 L 2RAL -
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