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TyIFT vy AW 2 (ACE2) 3 a a7 A )V A (SARS-CoV-2) 7 5 UNZ 2003 4E D SARS
IUF I A NVADERIIAT R ZH K TH LT, 7rI+7 vy v EiEE (ACE) OMFESTT
HYMEEERTCTT VAT N ARTF Pl d 28%E L LCHEET 5. ACE2 OBERTEMEIZ, 18
BREFIE D A7 O FAVEIL S5 8 fEBERE (ARDS) 128} LC RAS RZIHIT 5 2 & 12 X ) imEEO/EH
2b7267F. 070, Mz ACE2 &H OIIRAGER %5 B X SARS-CoV2 EALE DG IEN DS H B 5
DA LN TE7, 20034ED SARS T F % A L ZZKGT B LT E A EOIERITHOB L\ %5E % 5]
S L, ARDS # @HICKIET 2 72ORGEEORIEVPES ThH o7z, THITH L, SRloFHMaaFy
A IVA (SARS-CoV-2) FBEHEMEDEN—F/T, < OEFERE, BEED S —HOPEE, HEH IV
725 F THAROIEA AV 728, SARS 205+ 4 IV ZADEED X 9 % FEEE, #H UADHHEETH 5. SARS-
CoV-2 &gt 5 COVID-19 O FHE, FAEL R TR AE FAE O 43 T HF 1 IE R 72 IR 72 AL o AsHLIR
Thb. KFaTlX, ACE2 DEERE 7 A WV AZHEKRO ZFEREHIZOWTIEFL L, COVID-19 IR IE SR ¢
BEBIZBIT 5 ACE2 OFE L IS A O REMEIC D W CREDRFZER R & HL 2/ L7z,

1. SARS-CoV-2 Z&E{# &L THD ACE2

SARS-CoV-2 I3 Ly NU— 7% O~ KERNA WA VATHY, "=y autr 4 VAIET VY.
2003 4£- SARS 2157 A )V A1 SARS-CoV-2 & fEEMIZ b BIZFMIC L IFFITMHE - TEBY), wih
b7 ANV AR RIENCEE MO Spike ZEH %5, Spike HEH & EFEOMIUFEE D ACE2 & DFEEIZ L -
THIFIPIC B A LGS 2§ 2PY. SARS-CoV-2 @ Spike ZF11E SARS 20+ A VA L) bk b
ACE2 EH~NOBHHAMMELEH W20, SARS-CoV-2 IZEEMELR BV LA MENTWE. —F T,
SARS-CoV-2 @ Spike EFZ~ ™ 2D ACE2 B 134 E L7250, B0 KGEEERICIF AR < v 2
) ENTEYT, LMNACE2 NI VAV 2w IR IADHLVIEINLAY =R Vi B2 HwWh 2k
MWL 72 572, SARS-CoV-2 DZDMOZEAR L L T2 —a ) »-1 255 S N7z R ih 123
53 5HTFTHYY, ACE2 HM— DSR2 EETH D, Lo T, WHEHO ACE2 Mz Bk,
ANVAZRWETHFTIA L LTI ANV ADOMIBAEAZ 55 I LI&R22 52 05 (K1), BIE,
ANV AL U THKRABRSED SN Tnwh, F72, ACE21IXRTF N2 o3 A% s L THEIET %
7%, Spike & D ACE2 #& &AL I B EEMEHL E I3BENRTH Y, REEN T ACE2 Mt 2 R OFE
2 DD DIk LT Spike ZZH DG IZFEE L KIT S 0\,

BEF 20 EFTD 2003 4FD SARS T F 7 A )L A IZOWT, B i vitro DEALFRIENT 225 ACE2 A3
SARS am+ A VADZELEE L THE SN, FAEld ACE2 KIE~ ™ 2 % v 72 SARS BedBRIZ L 1,
ACE2 I in vivo @ SARS BEHAI BV T ORI R ZHAEWTH S T & 2 FEH L7225, [FIKEIZ SARS &G T
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1 ACE2 %4~ L7z SARS-CoV-2 &t L AL ACE2 12X B 7 A W ARA
FHE

X ACE2 OEBIAHCIFI SN L I L2 R LZD. 205 THEE LT, BTy FYy—s%iL7
ANV ARG B B RN & v o Z2FERE S (1) & %\ id NF-kB{EPE(LIC & % microR
NA SBFE 2/ L B &2 EAHE SN Tw LY, S 512HIEIZ SARS-CoV-2 EH D /N A X
5 — DT b A ACE2 BHADEBMME T T2 2 2 /Rl L7AY. L7zA5>C, COVID-19 flikEE o
AR BT D ACE2 BHDHEHPE T LTWAZ EAHEE SN, Hkd X912 ACE2 B X IFRAS %
73 COVID-19 OIFREIZRIE- L TV A MBS EZ S5,

2. ACE2 DEEFEM ERBIRBRICH T B1RE

ACE2ETCRT 472 211 (Angll) 253 5ETHL. L=r-TrIF 7 2% (RAS
F) i, AERTFTH2D Angll OFELEL A LT, AENICBIT 2 MEFECERKE, K BRFENT VA
DIENZHFG T 5. RASKRIZBWT, ACE &, HE (Zn) RS NE A0 Tar 7 —EHELFOZ
WX, TUTFT IO CKED 20T I VRN L COIEHEIO Ang I = AT S I
WZxt L, ACE2 XA A s urus 7 —YiiEs 1 O 40, Angll 238EE LTHRLT v V47
¥ ¥ 1-7 (Ang1-7) %EET S (M2)'0W  ACE 2%t b 17 FH Ytk 1125 5012k L, ACE21E X
gefiff bIZa— FENDLELDBIETTHAH. ACE21E, Angll AR5, 7Y v (AP] ZHEET I
= A ) % des-Arg9-Bradykinin (1-8) (Bl XA MAEIRNT T=A ) % EOXRTF FOEE L Lo
T5.

TUIF Ty /=4, ACE, oM7Y IVA Ty 1K (AT1 241K) &, RASDIED
HEAF & LCEE EASES. TNOOREFRBY 7 ATIEIVWINGFRHLZMERT 2205, 2
MUK L, ACE21d AngIl 2703 % 2 L O RIEERZF- L 49% 2 51, ACE2 Kif~ ™~ ATl
EAREAT LI ENTFREINZD, EBRICIMEICKRE RREEZBORPo7. —FT, ACE2 K~
ZATIEG AL D AT LERME T 2R3 2 £ 230000, DAERLEAEOREET IV CTlE Ang IT E5-
I2& ) RAS BHTUHE L CREDEAL S 2 2 &0 h o7z, 2% 0, ACE21Z RAS R AICHHi¢5 2 &
T, DIUERE O MR LML) BT v 7 OMIE 2 EOERIC X W IERADE R FEOOW . F 7,
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AEFRTE

K2 LV=rv-7yVF 7 %EACE2 (a) L ACE-7 V47 v II-AT1 %
BARDRER & A L 72 BV a5 8 EERE (ARDS) O & ACE2 % AT2 &K
X % ARDS ot =M (b)

ACE2 28 Angll #9756 2 LIk o TEA SIS Ang 1-7 1 MAS K2 L C, IMEIRER, OHERE
WELEOEREZHE TS E05, Ang 1-7/MAS BEEOIEML S ACE2 OIFBRUE/EHICEZETH S &
EZZbNhTwb

3. COVID-19 @ ARDS (Z&(F7 % RAS/ACE2 D1 E|

ACE OFMHEREESMIZB VW TIFFIZE W L IZH 266N TE Y, ARDS BZFOEKY » 7L
x F 7T A 5 ACE 1/D #1514 81IC ACE ORI E T L ARDS OFSE R EAE (L O SHREE AT N5
5 EARENTEY, 2000 EACHIEOES S OWFer 5, A0 ARDS 128 C ACE2 »3iliff#
TER AR 2 LS I 572, <% 2D ARDS (AMHitgE) €71 T, ACE2 /KIE~ 7 A 3B
Bl 2L C, F LWCIARREO R M@k T, FHRMEE, Pz, Milois
@ﬁ%%%mtm.ﬁguﬁmanmﬁa%% BEO<Y ZNHEGT L L, AUMEEOERE B
WZEFE L7z, $7%b5, ACE2 X ARDS IZBWTIRER T & LTHRIEEL TWAZ b h otz T—
T, ACE2 K$E~ 7 212 AT1 =HEFEISE (ARB) O#:5-% ACE @z T /RIEZEAT 5 &, HELH
GENGE SN, MEOEBESIH S, 512 ACE RIE~Y Y A, ATLI ZAMAEKIB~ 7 A12B VT
bAMMGENYEL RO Y, —HTHRIEW L2, T U7y 2825k (AT2 254K ©
RIBIZ L) BEMGENEIL L. Lz2S-> T, 2MUMEEICBWT, ACE, Angll &5 N2 ATl %
RGN - & U CHRE L, ACE2 & AT2 BMRIIIR#ER T & L CTHRET S (X2). S5ICEHES L
NOMDOWIZE 7 IV — T 225 b, ACE2 1E RAS R 2§ 2 BREMEIC XD, SREMEA >~ 7 v Rl
IMYE7 £12 & % ARDS O AR 4 2 203§ A 1EM 2 #7502 & i s 0w,

4. ACE2 #:E3% B38-CAP OEE

MEZ@AME®%ﬁ@%TA%&%?éWE:%dé,ﬂ@ﬂﬂ@th&Qﬁ%iEE@%%ﬁ
KFHE A CTH 5 GlaxoSmithKline #1: 7 F.l 2D SNz, T FE T84 Ty b ACE2 Ml 2 &
FI1 ;éAMB(Ewﬁﬁﬁ%#ﬁbﬂf#m,Aamﬁéi%ﬁ%ﬁ%%o’k#%%%%wwﬁé
HAmERZLZEE L, mREE L TREICHUST 5 2 D RH EBHOEIZBW TR MV A Y 7 L%

Wiz, FAEIE, RBR S N BAEERTRKEICAETE, ACE20Y =) v 7 &H#HA L LTK{?ﬁHT
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3 B38-CAP X ACE2 & 7 3 / RECHNE T 70 578, AR IS IAT CHETE
DT IV RBEOBENS— L, ACE2 LHELT I 4T v
Ty N ERT CGCHk9) X 0 ExiR).

Bz, MUAEWHIKD ACE2 R OBER 1757219, $FREREAEOIMAEEED T — 5 X— 2T
ACE2 & ARSI 2R HWET 5 2 LX), MW (Bacillus subtilis) HED 7 IVEF T~
7F ¥ —+ BS-CAP %[5 L7:. ACE2 & BS-CAP OiFHEH.LOfEIME - TH Y, EEh.Lo7 3
J BERIEORE X2 L Tw/z (K3). K, BS-CAP & 7 3/ EREHI O3 AWy sk o M32
BOHANEFX I RTF =X EHFRI2E A, AMILIO TS5 SN R EOEZETH 5
Paenibacillus sp. B38 (B38 Bikk) D47 NFEN A5, ACE2 RO iE M .L LY % 7> B38-CAP # K,
L7, CNOOBEOMIAZ EALT KBRICHEBA ST TRAELZL IS, WITNORED ACE2 DIE
NRTF 2R HI Ebhrol. 72, ACE2 OBEFEGHIE CIHKFEMETH A 2 L5 NaCl FET
TORREEL T2 25, B3-CAP OAH CIHMKFMHIC Ang I 25 L, Ang 1-7 I250fE3 562 &
oo lz. E512, B38-CAP 13 ACE2 DI Tid7Z v Ang1-9 12xF LT Ang 1-7 N 04 1M
RO Ebrorz. 2% ), B38-CAP X Angl & Angll Ofii % Ang 1-7 \CZEM$ 20 TH 5. &
HIZ, INOHOBRIIKGR Y /S BEBEARATZHWAZ EI2L D, ACE2 LR L TH LW TAkE
RS B 2 E Do,

5. B38-CAP (L& BEME & DAL DIREXRE

AARNIZ BT B38-CAP 7% ACE2 Bk A Bl M 2 5833 2 2 2 Mt L 72, <7 212815 % B38-CAP
DM 3K 3 BER T ACE2 it 2 &I & IFIFFEZETHh o 72, KkIZ, AngII I X B~ ZADI+E
FHITHRT % B38-CAP O%FEEF/z L 25, B38-CAP K G-1M4EH D Ang 1T i 2 T S REE(E
&R L7 [AFkIC B38-CAP % Ang 1T & [AEFIC 2 B S-34 &, Ang 112 & 00K, ML
B38-CAP IZ L o CTHIfil S 7z, 612, KERMEZE (TAC) FrZ X 2 EHMOARET IV~ 7 AT
2% B38-CAP O#FEE 7L 25, B38-CAP OFifefk 512 £ ) TAC % 2 HE OLALK, OHEEEET,
ML DS (SIS N D Z b holz, 72, BIER LAEORENTER L 7-Er 65 LThH,
B38-CAP 3B 2 /R L7 (M4). EEZR T L12, B3R-CAP IIMAEMHROBEEATHHIZLhb
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X4 ACE2 Hf#3% B38-CAP OiAFEMH. B38-CAP & TAC LEETETFTMIZBITA.0IEK (a) %
5 UNUHEREIET (b) 24 BiAEHRTF & LT (Uit 16) X hiEi®). 72, B38-CAP
13 SARS-CoV-2 JEHN L A 7 — 2B 5 2EMEEORIEE (o) oL, iiKE (d) %5
KA b AV IL-6 OB EH (e) 2T 5 CLEL9) L1 ifEdR).

53, R EHABICE Y 2RO T, 4 EMKFG THPRIEEA SN ACE2 HMEIZE- Tz, DL
LR S, B38-CAP I~ 7 ZADAMENTYH Ang I1 R TAC |2 X A2 EIME, LALOGERZWET S
NN N a2

6. B38-CAP (CX % SARS-CoV-2 2MMEE DRESRE

SARS-CoV-2 # Kt X W72 NAAY —d b0 E N ACE2 T v AV 2=y 7~ ADMiTlk, WK
T ACE2 OFBINHEIET L, Angll X7 F FAFEIZEF LAY, SARS-CoV-2 ® Spike =D
I 2 R RELL, SRR IS X A AMIEEDONLAY — IG5 L2 2 A, [AREIC ACE2 O%HAS
KT L, Ang I A% L5 L, SVEMiEL 0K TEE ICE L 72, B38-CAP 13 ACE2REU 7 & LT
ACE2 # D i i M A % Fo— 5T, SARS-CoV-2 @ Spike 121345 A3, SARS-CoV-2 DFER A%
I L % 45 72. B38-CAP % Spike & #5512 & 0 FAEfb L 7= 0B 3614 0 Akt 5 % deste L 72,
WIZ, SARS-CoV-2 % [EHe 872/ L A% — 2 B38-CAP %##%5- L7225, 7 A )VARNA &I2I13FE
5252 L%, MiKESMBEHEOWREL KIRICSEL, IL-6 LNVHET LA 25612, v M ACE2
NTURAT 2=y 72T AIIBWT Y, B38-CAP 1x SARS-CoV-2 FZMEDNiKIE & litE15 D5 e 2 8%
L, FiikggelE T b AR 4 edE L Twv2? (M4). L7255 T, SARS-CoV-2 E&4el2 X 5 ARDS T
b, ACE2 OEsFIEMED 5% RAS ROMHEIEROUFICHI TH L Z EHMEEN LY. R 200
HNERGE L7z KRB BRRIFZED & ARB % ACEi O#%5-1& COVID-19 O FEGED i /Ef$ %
CEDNTFEENTWEY . F7 TUIUFT Uy 0 2BSHEROKSTF T T=A AT COVID-19 BED
FREALA IR L 722 L D IRAHRE SN TWEY . Lo, Loy -7y IF 703y Y ROBEIIY
ANVAERLZATOA FEDHTEMNRTREENIEZ 55,

BhiJIZ
ACE2 Ml 2 D & 5 ICEHERFED A £ ) 2 EARF AT 2T, FEOIY MAD L H % fll
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2l A TRAF SN BUEMHPR OB &R B 2 LA EOEHE b L IHRRT 2 k35 moy =0 v 7
R IZBTHN LR HERDO—2THIEEZLNS.
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The Roles and Therapeutic Application of ACE2 in SARS-CoV-2
Infection and Cardiovascular Diseases

Keiji Kusa
Department of Pharmacology, Graduate School of Medical Sciences, Kyushu University

Abstract

Angiotensin—converting enzyme 2 (ACEZ2) is an essential receptor for infection by the novel
coronavirus (SARS-CoV-2) and the 2003 SARS coronavirus, but is also a homologue of
angiotensin—converting enzyme (ACE), which degrades angiotensin II peptide at the cell membrane
surface. The enzymatic activity of ACEZ has an anti-pathogenic effect by suppressing the RAS system
in acute respiratory distress syndrome (ARDS) as well as in cardiovascular diseases. The 2003 SARS
coronavirus caused severe lung inflammation in most cases of infection and a high frequency of ARDS,
making it easy to identify infected individuals. In contrast, the new coronavirus (SARS-CoV-2), while
highly infectious, is difficult to isolate and contain as was the case with the SARS coronavirus because
of the wide range of COVID-19 symptoms, from many asymptomatic and mildly ill individuals to some
moderately and severely ill individuals. The molecular mechanisms underlying the onset of COVID-19
from infection to severe illness and sequelae are still largely unknown. In this paper, we will outline the
bifunctional nature of the ACEZ enzyme and viral receptor and present the role of ACE2 in COVID-19
and respiratory cardiovascular diseases and its potential therapeutic application, focusing on our
research results.

Key words : ACE2, ARDS, COVID-19, heart failure, SARS-CoV-2



