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BETNR, BEMOEREE T VIZB W T, B0
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HEAIL A A DS BLAITHE L2255 3L, i8R o Juik 1o %
Motz Z HNiz
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DI-E-RAMP2-/- & 133812, EREIIH SN AR E o
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i (MET) %240, BMWLT 2HE 0Bl sz,

Vi E2 S, AM-RAMP2Z 2S8R HIHN M8 < 12xf L,
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& RAMP3OHIHIAS, FEoaB Il OB 72 7 i EBA S
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T4 ix, IEH <7 2AOEE T Piezo2 mRNA AR ERIR
DAY ET LMMLE L= VP AEMBBICRE LRI S
Z e R R L7z Piezo2GFP LR —% —< 7 A% HW\ T,
HHLANVTH OB MR L7z AL, #%E
M3 Foxd1 BB RiBAIE (X4 > ¥ Affifge L =
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A& HARO F FAREREE T L. ANP 85 L 725
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720 AEHE ANP F5Bed 512 X 2 IR PREERD 3£ % Hlik &2 1
¥ X U" Mitochondrial uncoupling protein 1 (UCP1) %
WTHERR L 720 & SITIZIRIIITFAS ANP Frised G- CFB; T
52 L%R LI, ZLT i~ 7 Z2DLEND ANP
DG O P ERET L7225 o4 v 20 itk
ASusE X4, Langendorff 25 % F v 72 8 I F#E 5 B2 55 oD
B S C R ML FE R 2 O DB R IR S (BEZEH 4 X, 3 b2
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& 72 DB AR S AT Tk, I ba v MY 7RO
WERGwE S8 m L. SRR MY 70 ) FY =
(ATGL), V) YBAb& IV E v EZME) 78—+ (HSL) L
VDS ANP Fifedk 5 TR T L TwzZ2 eI ba v K
TR PEVGEEN D SRE L Cw b Z e E S, Dbk
WBEERO T — 5 ThH 7225 & M TOREFHIT-> T
%o AT OAEHER]THRYE BNP REE & AR o B R
ARSIz 25, BNP IREE B5- & AR A3 B E
VHDHEMHBIL 720 E5121E. ARNI 2 Hv Tl %
To7zdsy 37 BEwIFWETA ¥ A2 yikbitkosek
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ETANVF—ACH - R & TRV BEY D B LAV R
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IF19964E IS A EZIIEEE L CTHIRIBH S e X 510K
SEF R ARRRTF 7 7 3 — D5 REE FHER)
EHTHYZE MY VSV E VS, 202048 1B LA
LR L LT, B20214E I I3 IMT A - LTHART
FRRIGH SN DI 5 720 FIZ204EL LIZHESTH MY
LAFRRTF RO TG VAL =Y aF V) —F2175T
& 7205 WHRETH 5 ARNI DMEMOAE - SIEHESE
ELTHEC 7 2 SR ZE IR

KRNIV TFAL AH Y Y arTld, ThEToFLDF +
U LRRRTF FICETE SV AL =2 aF vy H—
FRPISHRNATHEELEDIC, F M) T AFRRTF F o
EH LB URMEICOVT, RITOMRELL T L7z,
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Therapeutic angiogenesis : BIfE. WHEZ L THREN

oL

Qm %%}51)2)

VR SR JE IR R R R A FE T P2 R 0 B FEIF 22555
DR RFIE KRR Y 5 —

FAENZ BT, FHZEMEEIIRAELEE O BEEUIH30007 A, EAERIMA (critical limb ischemia: CLI) 1249
157 Ay BEIRIBEEHIEH 8 AL Ca V=i BERIIN 1 TTATH 5. HIZEMEBIIREELE O B EUE,
BREBNED BE X HGHE S L6007 AL 2735 EHEE SN L. AR, ARTEE BN OB AR P ZEPEB) IR
LIEDBENZH L T 5, MEREIIRMILIERZ DI0~20%2EE L, K2 %D EEI MM ZLELT 5
FIE B M & HEAT T %0 TAENCB WL, AR 1 T ADBZPEAFONEHGRE. SVRHE R SUS
PR OYIN % R  SNTWD, fEk. DX ) ZEIEGPNIEBRATETH o 7225 MEFHEL V)
BEDSH 72 B O W REME 2 V) 0 BV CTw b, 20004E1C. HARIZEBWT, KON L 2GR OEBRIL O % \»
FEAE AR MBI LT BRGSO ERMNE 2 v 72 A FR AR 0813 Lo Citifr S, MG
Fahtk, ZEEFIR THO THEINTWD, MEDRELE LD X = X L0352 CHH SN, BAD
M3 72> & D IMAS I O RIGE - Wk & Vo 22RO MRS Z . BFhid 5 VI X » B E Sz
BB RTERAIL O 5L - B X ) MAEFAEPET L ZEDBW L ko TEZ, HE. £ L OHERRICBW
T RGN T % 72 @ 5 TR MR AL, S 5 IS )E R D5 I & I > 72 A 7 AR 3R DS ERUR
ISHE N, BEITRENT WS, ATl FRERMEBII T 5 MEFARLEOMR, BNV HZ, REA
REBROFEIZOVTHEF O ZO THFL L 72w,
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TIVT 7 UEGRBOKERIEXKICE TS
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ROMEITEIHTH L SNBD WEEEEICILDEZ &
BHEETH D FIHEEEOREIFZNTY S, B
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Fx b M HPIRNHEL (PVAT) ORIEDEEZOINE
VEFY U EFILTCWS I LR R LTS L7, #
Z CARWIZETIE MFS O KEIIRIER X 1 = X 2~ PVAT
FIED G- % ME L7z,

MFS & B X Fbnl O#tfn T AR %8 A L7z MFS €
F= A (Fbnl®™) o KERTIZ, ~27a77—Y
BIAEVET A DA A ¥ OFBHINE PE - TRBYIRE PAALEE
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IS OFRIZ. MFS O KEIRIZIHBVTId PVAT I24F
B SIEDRETVWL I EZRLTEBY, AFF U512
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OZhao YunlU. 3 #:2. HE BT

ik B(E. AF AF. Ach . BHE B,

Zhang Yan. Guo Qiangian. Li Peixuan.

211 . Li Jiake. X &, # Ef@iB.
HIR BE. Wk BT

EINARESPESS EERELNE

7RV AF2) Y2 (AM2) &, 7KL 2521 ¥
(AM) 288 ANY oV ZA—8—T7 7 I =BT HNR
7F FRTFTH Do AMALIRIZB W TEFRMIZHIHL T
WALy AM2IEEHFIREED LR TIXIZ & A LB %
ROT. JEAMIISE L CRBESEICINES 5. A0
Tl DB B U B AM20 95 RE AR B4 1 338 % Mot L 72
AM 7 v o279 h=<Y A (/) DIWRERTH % DITH
L. AM2-/- IR ICAE TN, BEIMSE SNz, AM2-/-T
. BEAT KB IRAGEZEAT 1 B RO RN A &, IUERE. Jk
REEDILT & ANP. BNP OFIITHEL B 720 AM2-/- D
DIETIE. BEICBWT, I a vy P TORREBREZ
W7z AM2-/- OB LM TIE. I ba v YT
OB T 20, BIEHEEES L O ATP EA =D
KT %2770

AM2-/- DB TIE. F T ¥ 2270 7T b —AEHHCB W
T B R i D B R A B sh, ¥ 7 v
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TCAYA ZVIZY 7 PEEDLT ET, BHNCBIT A7 —
FF—ri—L LTH <, AM2-/- TiZ. PDHC i&tHILH ¥
T&» 5 PDP1l. 2 OFBAMET L. #12 PDHC #ifillA 1T
% % PDK3DZEBIATLHE L TWizo — Ty AM2DOYHR M
513, GLUTADRMBLEADHRZIHE L, £ > 2 VI
AR ITTES 72,

PlEAS, AM2IE ORIz B W T, EAMIZIBE LT
BBFEIN, I bay B TEREEAER Y 7L
WErzET, MEECE S ZEDPHLNE Lo T2,
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Exosomal miR206 secreted from
growing muscle promotes
angiogenic response in
endothelial cells

BeL V5%

O S&H". KRR BE". BH #E. BH B—1.
# R0, tE B0, EE AT

VRBRAIIKRFRLEER IR BREARE
DREARPRFREGRIFINRE BIRISEAEIFEEE
VREAKRY ERSCIREZ RS DERERRE

Background: Resistance exercise has beneficial effects in
patients with lower extremity arterial disease. Recently,
muscle-derived exosomes were shown to contain many types
of signaling molecules, including microRNAs (miRNAs).
Here, we tested the hypothesis that exosomal miRNAs
secreted by growing muscles promote angiogenic response
in endothelial cells.

Methods and Results: We used skeletal muscle-specific
conditional Aktl transgenic (Aktl-TG) mice in which
skeletal muscle growth can be induced as a model of
resistance training. Remarkable skeletal muscle growth
was observed 2 weeks after gene activation in these
mice. The protein amount in exosomes secreted by
growing muscles did not differ between Aktl-TG and
control mice. KEGG pathway frequency analysis of 4665
target genes, identified using a real-time PCR array of
miRNAs, revealed a significant increase in Akt and its
downstream signaling pathway genes. Among the upreg-
ulated miRNAs, miR1, miR133, and miR206 were signifi-
cantly upregulated in the serum of Aktl TG mice.
miR206 was also increased in IGF-1-stimulated hypertro-
phied myotubes. Exogenous supplementation of exosomal
miR206 in human umbilical vein endothelial cells pro-
moted angiogenesis, as assessed using the spheroid
assay, and increased the expression of angiogenesis-
related transcripts.

Conclusions: Exosomal miR206 is upregulated in the
blood of Aktl-TG mice and in IGF-stimulated cultured
myotubes. Exogenous supplementation of miR206 pro-
moted angiogenic response in endothelial cells. Our data
suggest that miR206 secreted from growing muscles acts
on endothelial cells and promotes angiogenesis.
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[B5 - BH] &P K1k Medial arterial calcifica-
tion (MAC) &, MEREHABIIHT T AL TIN5 3
55%, L L. MAC I3BUAEMIZHEA T 5 720125014
WRINIAEA TEB ST, T OMAT 2 I3 2 S b 17
LV, TOX-58EE LT, MAC Z 53R CTHL
WHERRREE F VB DIEAE LW E PSR 5. AfF
FECTH AL, Hze MACTERETFT VS A% L, b
SYAZYT NI 7 A% MWT MAC BRI D 5 511
el %= Hig L7z,

[53E] HEomiEIcBWT MAC 258 TELETVE
LT, OIS L CEAMB L ORIEEZFETEL 0
I X AT RENRSEZE (OTAC) % (Nakao Y et al,
Sci Rep., 2022) % JH \» 72 M4k C57BL/6] M~ 7 A 12
OTAC % MAT L. WESMITE b5 v 22 ) T3
A % RLAAE D - R T S RE AL & AT L 72

[FBR] HATKERICO ) v 72 BiET 52 & T, WiEEk
ICEWHBETMAC R E NS Z E 2 A L.
BREEIFRNT A © MAC IR ET Tl e o 2 & [H
FRCEZ BT VYT v TV —BERRsRO S, b
YRAZ )T b= AENTIZE Y, SOX-9, RUNX27% &4k
TR~ — 5 — a7 OREREBIGEZ Bz, T2,
TR IEIE RSN A S, O v VRIS TIZ Y 7
F VAR i 225 & L 7= S ik e e & &
SRR X AHBAIRILDSIE S B 2 AW S E o720
[#38] OTAC EF N ix. MAC FREEMRIILC BB T RET
B0 MEEE T OB ALl 2 B2 & U728 LWBISENT
JERSEICIEFICAE M TH 5.
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b EHIIRENTz,

58 BIEEZ BV T, 1 HIZ0.5M2 52 .5 a—
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LOW-INTENSITY PULSED
ULTRASOUND PROMOTES
THERAPEUTIC MYOGENESIS IN
A VOLUMETRIC SKELETAL
MUSCLE LOSS INJURY MODEL

OFarina Binti Mohamad Yusoff’. &g %2,
®’IEAY. BA BEARY, 25 Fh, 3| F(C-W

></A -
VEBARE REBRRSRERIA R
ULBIRE KT HGIHTRED B BRIRES R
IRBRE FERREREY I —

Background: Low-intensity pulsed ultrasound (LIPUS)
irradiation has been shown to induce various responses
in different cells. It has been shown that LIPUS activates
extracellular signal-regulated kinase 1/2 (ERK 1/2)
through integrin.

Hypothesis/Purpose: To study the effects of LIPUS on
myogenic regulatory factors and other related myogen-
esis elements in a volumetric skeletal muscle loss injury
model.

Study Design: Controlled Laboratory Study

Methods: C57BL/6] mice were subjected to full thick-
ness muscle defect injury of the quadriceps and were
treated with direct application of LIPUS 20 min/day or
non-LIPUS treatment (control) group for 3, 7 and 14
days. LIPUS was also applied to C2C12 cells in culture in
the presence of low and high doses of LPS. The expres-
sion levels of myogenic regulatory factors and the
expression levels of myokine-related and angiogenic
related proteins of the control and LIPUS groups were
analyzed.

Results: Muscle volume in the injury site was restored
at day 14 with LIPUS treatment. Paired-box protein 7,
myogenic factor 5, myogenin and desmin expressions
were significantly different between control and LIPUS
groups at day 7 and day 14. Myokine and angiogenic
cytokine-related factors were significantly increased in
the LIPUS group at day 3 and decreased with no sig-
nificant difference between the groups by day 14. LIPUS
induced different responses of myogenic regulatory fac-
tors in C2C12 cells with low and high doses of lipopoly-
saccharides. LIPUS promoted myogenesis through short-
lived increase in interlukin-6 and heme oxygenase 1,
together with activation of extracellular signal-regulated
kinase 1/2.

Conclusions: LIPUS had a constant impact on the vari-
ables of tissue damage, from macro-trauma to micro-
trauma, leading to efficient muscle regeneration.
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(B - B ErABEO 5 EALFRIZL0% K LKL,
ZORA L U TSR NIRRT BB AN A G HR BT S BLR
DBAEMAICS 35 2 EDEZ SN TV, RIFETIE.
The Cancer Genome Atlas (TCGA) AT/ LA¥ v 7
7 — 4% & Gene Expression Omnibus (GEO) 5 ¥ A~
V7 h=L0F—=% &AL, KBEFEEORDSATH
EPEALE R T A BRI L. 200 2SH BRI
My & 7 DUTRENE 2 WA L 7o WEDSA FRRITT 9 2 HESE
PEDFGIZOWT MG 2 a7z,

[7i% « BR] WA D TCGA dataset DIENTIZL V. F&
BB WII EEG T RT3 2 8E T 2 I L.
GEO \ZIGER XN T 2 ED AMIFEIZ B W TR # CTRILGE
BINLHEETEZMM LR, 1078 B F205388 L TH
INTWiz, ZDI07EE T 122V T Gene Ontology fEMT
BAro722 A, B 4FHD term & L CIHLAEHT A £
W22 Sz b o, TCGA T TlE MR~ —
B —BIETRIEGTFRIIGEE L oz, s h
72107 #1512 DWW T TCGA MENTHE ST L 0 @ F sk L v
D AAMFEIC B TREHEPAEICH VEE ISR D AL &
1228 S iz, BEXA MR TH 2 MIA
PaCa-2% AV CTIRBRFRM 2179 & TOL2EIZTDH B
D 5 BIETIZB VT mRNA FH EASRO S, B
IRFEWEFZ DBIETF CAIR Y VIR E R ICH S § 5 &iEF
PRELID22S%H LA F D FALICEHE F 7z, siRNA % v
TPRELID2% / v 7 ¥ v Liz& 2 A, KEENETIC
B CHIBBEOIIHE X V7 R b — 2 2 DIRHEDTRD &
N7z,

(f55R] A A A V74T 4 7 AT X 0 BEAs A BB
LT & LT CA9% PRELID2% If® & 3 4 12585 - A3
H S, M AR D R BRI 1 2 D 15 2 W
AR STz,

0-4

DNA EBEOEED DIHIEEER DO €
TUJICRIETRE—M2Y/OT7 7—
T DI&E|

OBAE BT . NNk 8. R FEE.

i T, 5 mieT). BE HEY

VARBRPEFE EFR 404
IRBRFRZREREIZMIR BERENE
ILERZRITERRZMRR DRMEERES

DB BERRINT-CTd 5 & 3 2 EE L LDL A5l
I\ DNA &Yl (DSBs) % &M S5, Zd DNA#H
BISEOREILFE MD B0V ET) ¥ ZI2RITT
wHr~xosu7 =Y (Mg) OBRBICEREH TR L
720 DSBs DBHEI Ku80D AT T/ v 7 77 <™ A
(Ku80KO) KUK~ 2 (WT) OEBINRETTiTH: %
FE2R L MI 2 %3 L 720 Ku80KO 1& WT (2 H~ MI
DUBEREDME T LPBAARRTH - 7o LB EDOHIPE
R D M1-Mg DERNIZEIT R h o 7225 Ku80KO Tl
WT 2 L MI & DSBs 5% £ . M2-M¢ OERAH HIC
KT L. MI &AM M2-M¢ OFEIZE D 5 IL-100
mRNA LU AHEIET LTz, BLEX b, Ku80KO
TiE M L M2-Mg O FEASEYN AT w7201
WE Y T Y IR P REICOR N o8
BNz,
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0-5

ACE2-Angiotensin (1-7)-Mas
receptor &%z 71 L 7= Angiotensin Il
type 1 receptor blocker ® AAA i&
1TIHIER

ORI FAE". IAR B2, HE HE.
13 FEE). SHELY

VEEKRZ DIEMELEES
VEREKE Bk 21— VT 7RE
VZHLF KRS BEFL

MR KEIRE (AAA) M EEDRAE - HIERAEZ Y
s L7 EEBKENROILIR T, AT L7z AAA OREZHEI
W TH 5. BURONFHOEF T AAA OHETTEHIET 5
ZEIIHEET, X5 R AR 5N T\ 5, Angioten-
sin (Ang) (1-7) & Ang II % Angiotensin converting
enzyme 2 (ACE2) 2 2l 2 CAEKENLRTF
KT, BIETFIVIZBWT AAA B Z RIS T 5 2 & HUR
I N TWwb, —#d Ang II type 1 receptor blocker
(ARB) 13 ACE2% 4 L7z Ang (1-7) OERZ#EME &5
TREPEATR ST B0 AWFZETIE AAA AR ICHEST
3% Osteoprotegerin (Opg) KIE~ 7 A% T, ARB#
H12X 5 AAAHETOZLZ RS & B2, ARBHGIHE
9 Ang (1-7) O¥EMAT AAA HEFTOIHFN IS 5 2,
Kiat L7zo KEIRNO CaCLEAGIC & ) A< A & Opg
KIE T A AAA ZFEL72L T A, Opg KIX T AT
WX REIIREEIL AR KB IR AR A EEITAE LT, AAA D
HEATH D720 ARBOF VAT ¥ % AAA FHE 2 M
& DRI G- L7z 2a, AR~ 20 AAA TERIC
WXZEALZBD b o7~ Opg KIE~ 7 XD AAA H#EAT
BRI E NIz EHIITFNVAYIVE ¥ eikh LR~
7 A, Opg K~ 7 ZOBFTIliLH Ang (1-7) RESB &
OUIEAAR IS B 5 Ace2 mRNA SHRE OB % 72D 72,
M FE MR 2R TIE, Opg RIBx 7 2D AAA H#AT
1ZB9:#5° % tumor necrosis factor-related apoptosis-induc-
ing ligand #FEMED & > 78 7 E 43R matrix metallopro-
teinase-9DFEIAY Ang (1-7) OFHIAOTRMIZ X 1 ¥Pifl
ENieo F720 Opg KT AWK L. ANV xSV E %
HAZMz T Ang (1-7) ZZ4KD Mas receptor (233 % H4
YAl Z FE R G- L7z 2h, AN ALY V52X
AAA EITORFIDNIS L7z SRS DORERE,S, ARB D
¢ 45-13 ACE2-Ang (1-7)-Mas receptor 8 2 /- L T AAA
HEATRWITT B 2 EATRIE S T,

FFUIED FEEOLSEZNHT S
EHEEERERF OREA

ORSER B0, #43 BIZTE?. ST ERP.

1B B0, juE g
DSk S B R TS TR 5y BF
DBk R R T R A L 55

(= -8H0) FFvyre sy (DOX) ZEEREIEE L
L CTLEERMSENTED ., 2NA BRSO K E 22 HlR &
% 5o DOX M LRI 2 L E b T S h T
W\, ARFZETIE. #73E% T DOX Ot
WX 2L L 2 D) ) AN DR R T o720 F
72, DOX SO I Fa > FY 7ICHER LT, 3
Fary B THRESLEEOFEKO—D2EvwbhTwnb,

DOXIZ& A3 bay R THBHE, THRN =V AFHEIC
MZTI hay ¥Y7 DNA WKL REICHBENE, H
O 3t BE DNA W A2 X % 32k 69% DNA & > 4 —
cGAS/STING/IRF3#E I ASTEAL L RIEAE R SN L, Z
AW TIE. DOX Ltk LTl 2 44 %
BEEORE L. 205 T & LT cGAS/STING/IRF3
RS H LTRE L7z,

[755%] #40HEHH )73 % HH v T HIc2#iL o DOX #53
PERMAE LR 2 WIHIRI S 2 in vitro A7) —= ¥ 7 TR
i L720 cGAS/STING/IRF3EH IOV, [dE L7z
IO cGASHHER Z HIWCY T AY v Tay 74 v 7
BEICE D ME L7 8512, C57BL/6] ¥ A2 DOX #
20mg/kg WIS L. [@ L7z ¥ )73 1g/kg/day %
5 HEE RIS Lize YA Y70y 54 ¥ 7k
N2 PCR 12 & 0 ¢GAS/STING/IRF 3 E43f ONI T it it
a2V THE L7,

[#E58] in vitro X 27 V) —= > Z O %, DOX Ttk
FE% B L 72385 )7 SRS B MR 7 L OB R E S
720 DOX 1T & 2 Al st i3 ¥ M ff2: %5 100ug/ml CA A2 H
sz, w27y 54 v 7 EORETIE. DOX
W& TR M= ADIEEETH 5 cleaved caspase-35E3Lilf:
NIC IRF3 & STING @O BRALASHIIN L, #7347 355 12
XoTHl s NIz, F/2. FMARIC cGAS FI%EHI . DOX
12 & % cleaved caspase-3%¢3i & IRF3& STING @) ¥ g
b3 hn % ¥ L 7zo DOX DFRETEEF NV~ 2 & T
FU4ES, DOX #5102 & % FSIKF &L EILKA
&, BRI X o> TRl Sz, F720 DOXICX 5
cleaved caspase-3%BILE NI IL-1 g & CXCL10DFEHB N
F. IR X o T S v

[#EEm] T3 I DOX 12 X % cGAS/STING/IRF3#%
BN L7252 2 & T DOX LEEICHT$ 5
TR EREEIC R B 2 EASRIBE NS,
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MER KRR T2 ETREEREENEHIL S
7 LA ITHRZIC K IERY S
OFS fsth. T8 13

B | IR A T

(&S] TR EBIE AV 3 7 20 A B 13 M55 P R
B AERNRANAN AN Y Y A Y TRV OSEA I EE
el e R7o Ly WBNY 7 —BRRE R 7 &P B bR A
B %o MBBEAI X 0 IS P9 B2 ML o A B 5 e
HEEE S, A EBEYEATTHE Uy It 5 o JS R 5
Wl UCEEREEE R, AWFIETIE, 5875 KB
DR Bz ML 2 DT JkUZ B 2 & CRllle S b 2 35
L. IEECEEBIPE A OV & 7 AT RUT T RN Z Lo 28
EHOMCTT 5,

[#BR] (SRR (k%9 ~15) T, ar7)11=
> M LA R R BERE A3 L 2z i BTy 1 U/mL
ba ek, i3 soREIc, RRERERELO
BF2FI&EI L. MREEERIcBIT 5 I+ Y VRO 2
VUL T O F VRO AT XS U, Hil#E
Welr B &L MBI O T 7 F U RMERIZ, A ML AT 7
A N—=NEFfRE S N2 —T5. B8 3 H B oM S
IR LA ML TId, by EVlilc X il
BT 7 F VA NVRAT 7 A N—ERARD Tz, —,
RS B I (REFCIR23~30) I3 ESVBALBE B S o
Y F—BIEEER L, 27V MIELZIREET,
D e WVEEIFICBWTE T 7 F VA ML AT 74 /8—
PBEsh, brryE VI E YV EBICT 7 F VA ML
AT 7 A N— DI STz BEERERTE A v >
LA, NEBEA N AR THER Y T HNE
WZX M A v AREE L ([Ca¥])) #BIZL. 5T
i U720 AR ABIC BT, fls A vy 2%
BELZEGTTY 7Y ANVELE, MErSOH LY
7 AR & 5o [Ca?]; LAAVOEBI L7z, §l
KT, MBS 2 mM AV A RRINT 5 &, I
BOVEEIE A OV 2 A X BRI [Ca®]; LA
B3Nz ZOFHEMN [Ca?], FAO LV, Sk
B ML CH R > 720

[#5R] MRS DI XRBI Sh-MEtic k> T, M
faliEas i aRPIL L, N 7= E SN S, Ml
1EIZ & o THER L 7 BV R BN I 71 0V & 7 2 A ASHi
A ORBALICHEG-T 2 WD D 5 .

P-2

A DOUBLE-BLINDED,
RANDOMIZED, AND PLACEBO-
CONTROLLED STUDY: LOW-
INTENSITY PULSED
ULTRASOUND FOR
PERIPHERAL ARTERIAL
DISEASE

77 Y F EXFse £ N ¥ K 2

OFarina Binti Mohamad Yusoff". #&JIl FEA?.
WBg B2V, BA EAY. AE Ft. e 59,

</ -~

it #RY. W OEC?

VRIBREGHRERISETRAT LBRE
IRERREREY Y — LBXF

IRERE HOITRER B BREFR B3RS
Y RLIRSTER T AR MARE LB

Low-intensity pulsed ultrasound (LIPUS) have been
shown to induce angiogenesis through activation of the
ERK/Akt/endothelial nitric oxide synthase (eNOS)/
vascular endothelial growth factor (VEGF) signaling
pathway and may have beneficial effects on limb isch-
emia. This was a prospective, double-blinded and ran-
domized study to evaluate the effect of LIPUS on symp-
toms in patients with Peripheral Artery Disease (PAD).
Patients were randomly assigned to receive treatment
with either active LIPUS equipment or dummy LIPUS
device (ratio 1:1). The ultrasound device was applied
over the skin of the ischemic limb of the calf region at
home 20 minutes every day for 24 weeks. Symptoms in
affected leg were assessed during a 24-week period of
LIPUS in 25 patients with PAD, including 12 patients
with Buerger disease and 13 patients with atheroscle-
rotic PAD, and twenty-five patients who did not receive
LIPUS as controls. In Buerger disease and atheroscle-
rotic PAD patients, rest pain intensity on visual analog
score (VAS) was significantly decreased after 24-week
LIPUS treatment. Skin perfusion pressure (SPP) was
significantly increased in patients with Buerger disease
but not in patients with PAD. LIPUS treatment had a
tendency to increase ankle brachial pressure index
(ABPI) and transcutaneous oxygen pressure (TcPO2),
but not significantly. LIPUS increased the number of and
migration of circulating progenitor cells in patients with
Buerger disease and patients with PAD. LIPUS is nonin-
vasive, safe and effective in improving symptoms in
patients with PAD.
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ZEWHIVAOMEZNKIIHTHE—H
I— P21 —AEBROE

Olf iE&. &)l B8, KBS 5F

KRR BRI A SRR IR R

1% OBERE R T INERICENEAL T 225, 20X 9 %
MEZLOIIE. HEITIIZ—MILER (NO) ORI REE
THAELEG LTS, E—FIb— I (Beta vulgaris L.)
AR A B EICEDRETH 0. MR IAPIIC BT S
NO ORI & Do AREFETIZ, =ML —FJ2—2
(BR]) #EHASME BT L CTHRERICE K O E2IcD
WTHEF L7z, HEDE~ 7 X (98-1003E#5) 12 /KHE K
(aged #) &5 \WIEBR] (BR] B : AEEYEIEE 3.5 mM)
Z 4 EBHHSOK S, HRi~ o X (12-15H8#. young
) LI L7z, f L2 RSB REIRIC BT % acetylcho-
line (ACh) #HZEibAE SUG 1 young #E & i L T aged #
THEZE D 5 7225, BR] BEClE 2 OWE A HIH] S 17z,
%8B, ACh OHFEIEH I VT ORIIBWTH LNAME
FAE T TR Lize 720 A2318712 & % iz KOS 1%
ACh 2 X 2 Ut & FBRD#GHR & 72 5720 —J7. sodium
nitroprusside {2 X 2R S E 3R TEDL S L d 72,
Aged TETIZRBIROPIUCE2A TTHB Y. BR] FEIC
BT HFABEORBILE 2 BIZE Sz, 4k o NO,y
LNV aged X ) BRI BECTHEICE L. F b 3xig
MJIZ TBARS LX)V it aged B & ) BR] B Tl » 72, LA
oD S BR] EEUIMEAE O M N B R RE R S &
YETDEEZOND, 720 TOMBIEBILA L 2D
B NO FIHREOI FISEKRT 2008 Lk, L7
HoT, BEWZRE— FL— b OEIUIIMEZLZR <72
HDENVT AT 4 r—arD—2k LTHERHTNENE
THhbo

P-4

RKEBRETIVTI AL, RERHICHAR
BERDBELBD. RERNICEEDKASE
BHEINT S

O:TEEEI g)ﬁ Kundo Kumar. &2 R, fal X
B KZEZEEIBS

(B2 - B1] Bidks WIS 5 2 & T KR
G4 2 EELHETH 5. BOREIX, T % & OKipEsE
REEERT LD, HRPOKS - F M) AEERMAEICE
DX B E RITT . FOFEMEIAHTH 5. AW
TiE, KBEREFVITADEEF P A - RyEEL
MUFE DZEALZ B L7z,

(753 - 8] MMk C57BL6] ¥ A2 3 % FF A b5 V1
M ) (DSS) &K L. KIBRET IV % /R
L7z0 KEde~ ™ 213, DSS#4-5 HE T THREORAZ
BoNrolzns, &5 M) 7 ABXIOKGE=ITRA
LTBY, MEDOEHAIBEDOOLN, —FH. Kk~ X
&, DSS #6456 HELREICIKE DA L. &4 Ozl EE
H720 O R F N 7 LB X OKRGEROBINAFED
b, MEDKT LA, £720 KBRET LT AITBW
T, fokiEdh 72 ) OFpEFED, BHEICB T REERD
BmAsA Sz,

[fEsm - BR] g~ 2k, HREORYIIE, S oK
AP, FRINF B Y T A - K ER O L T 5
BHELLZ L, 2 ZOBOKGROBEIZENRE)S
WATAHE MBERSH-VOEGF MY T LA - KoGes
O EMTFARTFTPEL S, TOEHEF MY T A - KGE
O, FMOKHRPUTER, FEs (1750
KEE) OBPHFEG L TW5EZ EARBEINT, Bk
EX, MRV ANVOEME - KRSERE 2T SR 3R
MEZ 5N,
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CCL 223 Fifivs i [E i & FbfgiHEAE DRRE
BEY S

OFA B, 2 @X2Y. —% BT, BB 7.
Bk 02 AT @50, =& B2, G| 8.
T B, Tl KR, Al —B)

VZBARFREREZ R AR EEIES
IZBAPRERBHAREYI—

I ZBREARARELRIFREN TR

) ZBARFARF R EE RN B SRS
VRIS BEE £ FRER

' =BRFEFHMNERREESF I —
IBERNF AP REEEZBUIM SR

o

il M L2 L TRk & Ze TR I3RS HHSE S . BRI A
WHATRENT WS, LA L, KR E L Ol e 1
THETEIEORBEETH ). Filz R EHREORFEHEL
BoOMEE 2o T b, AFZETIE, i MERE ORI
FE S 28 7= 2 Bm FOWKRZHWE LT, 7y FofE
B 7 Jifi &5 MU RE € 75V T d A Sugen5416/Hypoxia € 7 )V
(GSE162239, GSE162243) & monocrotaline € 7 IV
(GSE149713, GSE229361) Dtk v v A2 1) 7 h—24%
FfEL7ze EORE. TNSHDOETFIVITIE L T Cel220
FEHBEMT A2 R L, Cel22b 5By — 23
P 2ELETHy NT—T&RMAE L, AEOT 7Vt
V RNA=seq 7— % ZFH LT, Zh 5 ONiESMEREE T
VT v MBI S Cel22038BAIHIgIc B W»THIm L
TWwa a7, iRty getn 2 Hv T Cel22
DI A Sugen5416/Hypoxia T v € 7 IVl ORI
BV THIL TWa 2 &% FEREL 72, CCL22DFEBLId Nl
FAHHETHEML CWa 2 e HmESIN TS, AT~
277 F—=2A57—% (GSE199949, GSE231693) % JH\»
T CCL22DFEAMFMEERFEOMIT LA L Tnb 2 L,
FRIMESREE TV 7 v b & v CE S iz CCL2258 B
WA AR O —F b M B OB CHRIMML Tnwa 2
ERFEM L7z o ofERid, CCL22AM R e & Hifi
PRHERE DT )7 OIFREIZBE 595 Z & CCL22A i & IfiL 4 i
& MHHEE DR BENBIZ T £ 2D ) B 2 L &2RIELTW
%o

P-6

INDBICKDREREICE TSI AT
>~ K7 DNA O#&El

O/NK (E8) . tR#t FEE). BE BHY,
R BT, GE HEY

VREBRFRERERBZMR BERENT
VABRFFRREREZHRA DR SEES?
VBB R ERABERENEIAHBE

[B= - BiY] Bk oM L2 fEMINT-TH %,
Vg 2 & & N a it (CSE) 23 b iR A Rz Al
i (HUVECs) O#lE I DNA % #H 8@ 40 % &k s
BT E %R L. AlNE CSE X 5 £REICEST 54
B DNA Of2JiE ., FhzEk$ 2 LR KRS 2 e L
725

(F5E] &o3xafi% ) v ERERRICAD L CSE 2R L 720
R A~OEME (B0ng/mL) =F Vv Aa7u~xA Nii
IMC X 252 T3 a2 FY 7 DNA (mtDNA) ZH#iE X
72 HUVECs # 1 L 72,

[#55R] CSE oME#ic X . HUVECs 235\ T, DNA —
KRG & BALIRB OB, BB LI bary FUYTH
koML DNA O8N & RIS 4 b A4 2 TH D IL6
DOFEBIBEINAERD S 7z, CSE DE LT D 9 H Acrolein
(ACR). Methyl vinyl ketone (MVK). 2-cyclopenten-
l-one (CPO) D HfEFE X DNA " ARSI 2 & U S8 7
A5, AL EEEE DNA R SGEME A4 Mo A4 53l =
%5720 ACR. MVK, CPO ZiR#& (DUF ALL) LB
#&9 5 & CSE [k, MlaZesE DNA & SSetEh A s A4
YEHABEI L 720 mtDNA % #iS+& 5 & CSE. ALLIC
X B IL6DFBIH & 7z, F72 CSE BFEIC X v #llg
HMZ D DNA (cfDNA) AERLTWwWizZ b, %
SRR X AR RS AR o o DNA Z2ET 5 &
FEBI - R4 I e mt-cfDNA A ML TH ) .
FNIHEIRT I =12 X% 7T — 7 HEFEOMN L 7= F A
FTHo7,

[#55m] CSE itk 465E o 1% 4 5 K5 & LT ACR.
MVK, CPO #%% z b, Ml mtDNA 2598 £k o g
ST #E 2 b7z, mt-cfDNA IZBIRAEIL Y 2 7 o Fillic
HH R THEYEDY D 5o
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MENREEFMD/HDFH L VVAIERE

ORK HBV. 48 =0, )il EA?. &3 HE.
B =39, L #29. hF mReTo.

Farina Mohamad Yusoff’. &k &5°.

SF =R, KM D2, WA 9. = =0

VRERZ FRBREHRER 2R BRI SERRR
BBPI

VRBAE RREREY T —

I RBRFRFRERR AR BIERRBHE R
VY=

YLERZRBMGHRERZMRA BEHRKE - BRE
tgetss

VRBAFRERERRZREHERENRE

VEIBRERITIR T Y — BT EES

MY STHRI AT

[(BR] Bz v C LREIR T3 % 47 5 ik
MR SHA (flow-mediated vasodilation: FMD) &,
A N B BERE 2 BP9 A HESL L 72 Kk CTdH %o FMD 130
MEA XY FOMY L72FUHFTHY . ILHERT
W5, ek FMD MIlE & O & R 2o I E T 2
72002, Fald, LBBEINRO BOBEFE M X 2 M $L5R K
6% il 28 LWIFRENHETHL T VY AES T
7 4 v 7 FMD (plethysmographic FMD: pFMD) # Bi%&
L7z

(B8] ABF7eo Hmd, 1A P B a3 i B0 %
pFMD OZ X% EZ M52 L Th b,

[F5i] AW % firk LA ORI Tdh 5. 50NDH
T CPEERML£95%) X%, B 7ELh 7HEEEH
WeH LWEEIC X 5 pFMD & B& 2 H w725k X
FMD #% L& L7z pFMD @Ol EREICILE» 7 % %€
LA TIEE S 7R TS N RS RE & 1 B C R
TELHEE AWML 72,

(#5R] pFMD I35k FMD & A EICHIEI L 72 (p=0.60.
P<0.01)s pFMD & 4¢3£3% FMD @ Bland-Altman %47 ©
&, pFMD & 53k FMD &1 2130.78% TH D . —i
WG GEO 37 + 28R %) 13 -4.53%~6.11% Th -
72

[#55®] M N O i 2 IR CHEL TE 28 L
W pFMD WD FRPEAR E N z0 pFMD Oll5E 1,
PERD FMD Ofllsg & 0 i Td . HEkX FMD ol
LWL TN, T AR T E R D 5.

P-8

DNA ZAEYIIETEIC & B BNIRFE{L I
X D= XLORH
OfRF FEZ). AE BH?. I 8", GE HE

VEEAEASE ERRSTRE DRMSEEES
VEBRITERIAS EERErTR

DNA 845 & BIIRAELIERE O B B 5 i 338 2 ¢
W5 A%, DNA O RGN (DSBs) & BIREELO K 5B
R F 2 I N T v, £2°C, DSBS v 378
THbH Ku0Z KIS/~ A LM Z T, B
IRAEALIZ 3515 % DSBs DENZ DWW THaT L7z Ku80KIH
TRYVEEAE /v 27 <7 A (Ku80+/-ApoE-/-)
X, BRI 4B S5 L ApoE-/- 2 ha—)
LI L CKEINRD DSBs & 75— 27 %4 Zo#m%ERL
7o BIARMEALASSEEAL S 00 (2 EH OB 28w
T Ku80+/-ApoE-/- KER TlE 3 TIZ DSBs . IL-6%°
MCP-1& o 72 JEMES 4+ 4 @D mRNA L NV
LAWML T Wiz, & 512, DSBs & 48 SUSHM D 751
WP %2 5720, KuS0E AR~ 2 & Ku0+/- %7 A
A0S EE L AR T A A TRE R 1T o T2
Ku80+/- flilfgid KuS0EH LRI ik L. DSBs 2531
L. DNA HEIEE WML A 6 L. MILE I DNA ©
Wi 23R L Cwie 2T, Mg DNA £ —Td
% cGAS-STING REEEASHEAL L TB Y SEES 1 o A
Y@ mRNA LXVHESR LTz, Ku80+/- il T DNA
HBISEZHIHET 5 ATM ZHEL TORIEWS A M A A
Y DOFBUEALIZZED SN h 5 72h5, cGAS-STING #EH%
FIHEST S E, IL6 mRNA LRV T L7z, S 512
cGAS-STING D T DB N T TH oA v ¥ —7 0
CHIEN T3 (IRF3) A5EMALLCTH Y. IRF3% siRNA
W& 2y sy T b e, Ku80+/- Mlliiod IL-6 mRNA
LARVAET L7ze SRS DOFREED S, DSBs OFER L.
HILE DNA Z3S 4. cGAS-STING #i#% & Tt IRF3
OEEALZ AL TRIEZER L, Sk ), BRE{L%E
A X E 5 Z LEHTRIEBI Nz,
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1. & & & 1 5000H

SHEE: 1A1H2»S12A3IHE T,

B OB PaEE (] ZESRBITLET. Bl 5EFaPRTEL) .

WO EIRERLEYT. FROHERATITNTERARILBICRD) 9.

ALFRHE  2AASHLEHL, FAF—LRX—VI) ASHAEZ Yy Y uo— FLCLESIH
FAL, X =)V F7=13Fax (059232 -1765) THER E THEMNZZ v, ZLT, Tidw ) b &k
BATOEE D TITESHES000M % BIRD AA L 728w,

6. FERERMNER LICEEDPAE LA, TARPCHERT TBAILEL S,

a A W0 DN

(& A Jeh

(W55 L ERITH S DIRIA O EE) (€ Dfth D £ FHEEE H S DIRIA O EE]
=& O EE 1 00900—8—49012 W5 & RIT
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