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ETMEORE ZER(b Uiz, CAVI I DEEMIC DN
T, ZEMREUE 5% ARG TLRELTWVS, HEFIOR
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XZAPILDOERBEFENEZ SN TS, 2T, FAEEIE. KKK CKD THhNd %
FARRE(LEY) (advanced glycation endo-products: AGEs) 1 X % 1AL RIS DOV
TG UTzo

(J5i1£) 2 v M FiFMiE O cell line TH % A7r5 Z WV, @EHE DM TR
D-MEMTHi#E L, AR(LiAFEIC B -glycerophosphate Z N L7z, 7'V a—)IL7 L7k
K 0.1M 7 BSA IZisin, W8 L7z D% AGE & L THWz, 775K b—3 A& ELISA i
IC X % DNA Wifr{bosE e & TUNEL EIC & 23t THiRT L7z,

[(#52R] AGE (& control BSA ICHENTHEICAMKILZIEE L. caspase FHEAIAINIC X D
T Nizlzo, AAbICE 7 R = ADEGARE I Nz, RIT, AGE BERZZ
THEFIL7z& TA.100pg/mln s 7 R b— A2 LTz, & HIC AGE#BEEEY R b —
¥ A& Nox PH & & THIH| & 717z 7z . NAD(P)H oxidase IC & % reactive oxidative
species (ROS) DPRIEGHVREME & Nz, NADP)H #i7) 1-TH % Noxd I KU p227" @
FEUE, AGERIMC KD RNA, EHEBIIHMML TWe, —/5. BHMill~—/—TdH
% Runx2. osteopontin, osteocalcin DFEEE, AGE 7N 3 HEM SNz Ed Tz, &
51, Nox4, p22"™ @ siRNA Z WY A Ly v T kiT>78 A, AGEICK B4
pAb. 7R =T A BT — A —ORBEEFEI VI NE FREICHIHIE Nz,
Giam] AGE BRI A I EMEE S b, T hicid. NADP)H H2RD ROS I K %
MEFEFRIIAD 7 R b —2 X & FHHITABMIAN OB EIHRD 2 DOEFAH 5 T L
RENT,
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Rivaroxaban, a direct factor Xa inhibitor, attenuates endothelial
dysfunction in streptozotocin-induced diabetic mice

Pham Tran Phuong" . Daiju Fukuda®. Shusuke Yagi". Takeshi Soeki".
Michio Shimabukuro”, Masataka Sata"

1) Department of Cardiovascular Medicine, Institute of Biomedical Sciences, Tokushima University Graduate School
2) Department of Cardio-Diabetes Medicine, Institute of Biomedical Sciences, Tokushima University Graduate School

Background: Activated factor X (FXa) plays a key role in the coagulation cascade,
whereas accumulating evidence suggests that it also contributes to the development of
vascular dysfunction through the activation of protease-activated receptor PAR-1 and
PAR-2. In this study, we tested the hypothesis that rivaroxaban, the direct FXa inhibitor,
attenuates endothelial dysfunction in diabetic mice.

Methods and results: Fight-week-old male wild-type mice were injected streptozotocin
(STZ, 180 mg/kg) by a single intraperitoneal injection to induce diabetes mellitus. Chow
diet containing rivaroxaban (5 mg/kg/day) was administered after STZ injection for 3
weeks. Rivaroxaban administration ameliorated impaired eNOS*''"" phosphorylation in
the abdominal aorta and attenuated endothelial dysfunction as determined by
acetylcholine-dependent vasodilation compared with untreated group (P<0.05 and
P<0.001, respectively) without the alteration of blood glucose level. The expression of
PAR1 and PARZ in the thoracic aorta significantly increased in diabetic mice compared
with non-diabetic mice. We also induced diabetes to PAR-1-deficient (PAR-1") mice and
PAR-2-deficient (PAR-2”) mice by STZ injection. Endothelial function was impaired in
diabetic PAR-1" mice (P<0.05), but not in diabetic PAR-2”" mice compared with non-
diabetic counterparts. Quantitative RT-PCR analysis revealed that induction of diabetes
promoted the expression of inflammatory molecules such as vascular cell adhesion
molecule 1 (VCAM-1) and intercellular adhesion molecular 1 (ICAM-1) in the thoracic
aorta in wild-type mice or PAR-1" mice, but not in PAR-2” mice. In addition, the ex-vivo
experiments using aortic rings obtained from wild-type mice showed that FXa and PAR-
2 specific agonist significantly impaired endothelial function, but PAR-1 specific agonist
did not. In vitro studies using human umbilical vein endothelial cells (HUVEC)
demonstrated that FXa promoted phosphorylation of JNK and reduced phosphorylation
of eNOS*™"'"". FXa also increased the expression of inflammatory molecules such as
VCAM-1 or ICAM-1 in HUVEC.

Conclusion: Rivaroxaban attenuates the development of endothelial dysfunction by the
inhibition of the PAR2 signaling in diabetic mice. FXa-PARZ signaling might be a
potential therapeutic target for diabetes-induced endothelial dysfunction.
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Association Between Total Cholesterol and Ratio of Direct to
Total Bilirubin in Serum
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(5] vy eal Ara—)UidHIcHER X O RS A, DR EICBIED
HBHEEINTNWABH, ZOHARRIZHS M TRV,

(514) 2012 FE05 2016 FEDORICHAMEZZ T Tt E 7z, XA 2F DA
WEZERLRIN Lz, EVILEVIOERE L TIEERZE L VILE > ZiEke v )b
E VTR U2 Uz,
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(e - HWY) S cid A a7 =o a2 aFaal— MBEUC X b, 1fuF
K BXUMENEEREOSE, A RPUEOSEE, OIEED A7 OKRR
MESNTVED, ZLEICKAZNRE LTHMBENTZEDTH D 7 V7 NTOHIZ
B, F T TAIIZETIE. HbAle 78 5.8% DL E 6.5% KiiD HANZ WS, H1h
ATy T VRGO, R, BRI, mEEREIC T S
RIS DV TR LTz,
[51£] HbAlc A 5.8% LUE 6.5% KO #E#E 23 NERGic, 7T AR HEEM
TOAAF—NR—RBRT. AhATas 7 = EESEYEY o 4 BB, 252
SRIME, KEEMIE, (NS B EE, SRR ERRREMR IS I I RIS DV TG L 7z,
GRES) R TOMM TR, AAF T as 7 Y U ABEIC & O R FEfefEIC A = s
DI o T, ORISR E Uiz @hlfEi Tk, 25iEir (PHHEImTE 119
+ 17 mmHg — 112 £ 12 mmHg, P<0.05; #ii 5& ] ifi &= 73 £ 7 mmHg — 69 = 9
mmHg, P<0.05) & LDL 2 L X 5 1@ — )l (163 + 46 mg/dL — 138 + 37 mg/dL.
P<0.05) DR T &, Fubifif, HOMA-R DK MAmZ785H 7z,
GRSEE] MAERERE 2 G T 2BV T, AhA T a7 = Y OB HERE A H
HOUGEZ AT U C I E B RE 2 % 97 % Rl REMED VR & N iz,
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3) ETAREERRER > 2 —DEmEsNE

*%i] IME N — B LRI (eNOS) 1. —B(kZ=EE (NO) OEKIC K-
EERRS MR EE I 7 & iSRRI BRI B 2 Rz LTV d, £z, Hifuse
@}\'r_ &S S FMBRO I E N R I DB F BIRFE L O FIEIC KA TH D | £
HRT & U CMEMEES D7 -1 (VCAM-1) WEXTH S, UL L. BhiREEbpciE
T eNOS #&fiE. VCAM-1 REZEHENICH S T LI H LV, Sl B LWL S BEEERT
i & UT. Ol 7 — 7 Ui as BEE U 7z s N i 7z v U el 3 % 751k 72 B
FUTzo eNOSIE Ser1177 SV VL THEHAL T NS T28, DIMEERHEDIMENK
HRC 3 % P-eNOS Ser1177, VCAM-1 Ol Z2171- 7z,
U5k & #ER) OliEA 7 — 7 VA R 47 A (male/female 38/9, 63 £ 12 y/o) M5 #i
fep i 5 N R A Z2 BRI L A5 A4 RICERS S, HLP-eNOS Ser1177 fiifk, $i VCAM-1 i1
TRCHE LHDCBAMENIC X > THOtE 2 8k Ui, MENEEME. & mEEMER
WNAHBE 7 A MIZBWT 0,759, 0917 Tdh > 7zo P-eNOS Serl1 177 &, FhnL & &I
ERU (r=0.323, p=0.027). PCI DB (p=0.019). PFAZEMBIMREE(LAE (p<0.001). &
fgIME (p=0.010).SUA (p=0.001) DWARNH 2 BHETHIML TV iz £l b7 U Y
M &I L Tz (r=-0.374, p=0.010), IMEKHEME & DL T, CAVI Al
THBIZE P-eNOS Serl1 177 Hh > 7z (r=0.443, p=0.014, n=30), —J5C. VCAM-1
DOFEBUTBEHREME NI 21 L EAR LTV (r=-0.460, p=0.016, n=27),
(#a6] FA4 OMET T, BIRBE(LRE, ERRRE T D % 77 AV H I D eNOS 1 M5
VCAM-1 OFEN EFHLTWE T &g o i, Jﬂf@i’(f’ﬁi&k”) BIREE LR Tl
eNOS FEMEAE D E R 75 NO PEAIC DD > TWRWARENERH D . SR OB DR ET
H %o
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it (n=7). FMD {E{KX N RHI {840 EH B (n=81). FMD {#{X F RHI 55K F#E (n=21) D 4
BRI U EERET U Teo fFln. TER. @i, BREEEE. BERWIE 4 BEfICAE =A%
RO T, WHEIRZEIRE CHERRRMEZRSD T, ZEOVAT 1 v 7 RFED
K¢l FMD 1K ~ RHI F58UK N DA e EhiR2 Ko 22 Oz U 7z TR+ T & - 72 (odds
ratio: 4.160, 95% confidence interval: 1.505-11.500, P=0.006), FMD {E{& NEFNIC I
T. RHIHIZN—RA T 1 VDIERF (R=-0.268. P=0.0065) & FMD HlIiERFD i KIME
£ (R=-0.266, P=0.0069) & CTHEZADOMHEZRDz, —)7 FMD {HIEFIERTIEZ
NS OMHIIEEDED > Tz,

(kE5E] JERBEM IS N R BSRERTATE TdH % FMD fii & RHI [RIREHIE 1. H 7% 2 HIE 0L
S5 5 N B REE L O R e A B 22 A B E M & R i P O FR O B E S 72 T C & % AT HE
PEDVRIE E N7z,
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DPP-4 fH3k L o 7))L a3 B —BRHEE DM N BEREIC N 5
LelgEse

Hrpgsl V) B Y. On Behalf of the EFFORT Study Collaboration
1) EBEXRFEFEMEREAR

(5] S NS RER =L DM E B IC B 2 EER Y X VB TH D . iBf 2 —
T N TH B, BERTIE. AFTHH TN % dipeptidyl peptidase-4 (DPP-4) BHEHK o i
BN FEREIC NG 2 8 E—E TRV, £ T T, oD DPP-4 BHFEHK & 1d— 75 % %
HAINER 2 69 % linagliptin (Lina) Ol N HEREIC RIZ T HEICDWT, a Z)ba
VA —YIEHKTH % voglibose (Vog) & Lblighiat L7z,

(U5i£] &t 16 2Ot EhiR e f USRI AT S 5D HbA1c6.5 % At DRl ks 84
% Lina fif & Vog BEICIEAE AL LT X—R T A > & 3 H#IC 75g oral glucose
tolerance test, reactive hyperemia-peripheral arterial tonometry (RH-PAT) i€ & O Ifil &
NEZHEREZE Uy Fln » PERI « X=X 5 A4 ETHEE L7 ANCOVA 7 )NV ZRWT
R OZ e ez i Uz,

G52R] Vog fiF & HL# U T Lina #F T3 MM K Tl > A Y > D 2 KFEA A R
T U7z, XH#4{k RH-PAT index DZ ki, Lina # 0.135 & 0.097. Vog #if— 0.124 +
0.091 TH Y., MAHICHEAZRDTZ (P =0.047),

Gtiiam] Lina (et hREG G249 2 BERERE PR R OIS N EREZ2 &6 LTz,

0.3

0.2

0 Linagliptin (N=8)
1

Sl Voglibose (N = 8)

Least square mean of /JLnRHI
(3 months — baseline)
=)

-0.2

-0.3
Baseline 3 months

*P =0.047 vs. Vog
Least square mean * standard error
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ORI TRRIR BERE FOEAEIC 3503 2 SUNIBIIRREIL A 7Okt

S
IEERAER LY 2 — wERH

(HAY JEFEMER IR IR RE FUHESE  (primary hyper-parathyroidism ; LU~ PHPT) (&,
i CalflfiE TR E NS C EMWZ L R SEIRI{E 2K EARBENT VS,
4[], PHPT SBFICDW T, SEHIR max IMT, baPWV Z & L, TSR LD
Hewat Ul

(rf5e - J575] BRIRIYIC PHPT @2l U7 ARG RO 17 B (FFin 722 £ 99 %, 5
M3 B, k14 B D E, FHENRE & MR AE. baPWV, i Ca, P, Ca X P,
intact-PTH 7ZI7E U, & OBREMEN Ulz, Tz, FRICRE Z 1T Uz BiiREE L
G F DD IEHR B35 24 B GER 66.6 + 104 7%, B9 HI. 2ot 15 6] Zxt%
& LT, max IMT KT baPWV D LG 2175 720 max IMT fHIC DWW Tid, AT
NZNORSEBR far wall ZHHEL U, 75— 7 DMEET B LA AR Z max IMT &
& UTzo baPWV OFHANE, max IMT OFHANCHENTERAIL 72,

(5] EREHE L LT, PHPT £34% Tl max IMT {HICH EAZ RO RN o T2h,
baPWV EICHB W TIEAEEICEINL Tz (P<0.05), IMiE Cafl, i-PTH ffi& max IMT,
baPWV {HIC I3 A BEAMHBEZRRO R > T,

(542 - 58] PHPT S5 CIRIIER/AD S5 & & Ca MUED L T 5, ARGEHI XD
BRI (L DHERIC DN T, AL RO BIAREER (b 72 2 5 nTREME D VR S Nz,
Z DR, BIRELOILEESEINT 2D T3, T L AKRMIIRBLIEER 1L 5%
AIREMEME Z BTz,
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Superb Micro-vascular Imaging(SMI) T
7T — 7 NIz BI%E LIS 1 631

RO RAOR VL LML 2, TER V. BHERRRSE UL MIARER UL MA= Y,
FHARS V. KRBT, et Y, B ¥

1) EBAFHERBEELY 4~

2) BBAFAIERRS TR ERIEIRS

3) BBAPHIERIENR

T8 % BV, FAREHBITIEE, BRI, SIMERAEENH %, 20XX 4F 3 A, BTk
FEOMBIL. BEZ327 LU, MRI##E C /e NSEBIIRECIAERO & B A I & U /e
F/ IR R SE 2 3R . U B ARENRHT AN L 75 5 7o SHBIIR T O — A& T AN
BIRECUAERICARIE S TSI 2D 79— 7 Zi8. PAEHIE NASCET £ T 75% T
B> Tze FFBALIC PSV 2.4 m/s DR IMIGZ RS, @A & & 2 To, RTHHED IR Z
JEER THIM T Z 28 LA X— 2 Z il Superb Micro-vascular Imaging (SMI) % H
Wb e, TI—INICRY 7 IV eiddic, &V TEvEEmEzZ Tl [
AN RIOMAZRD T b, To—7 NIk EZW Uiz, BIiERTHD. N
HESHIBEART AT T E N, REHRR A TR 7 — 7 NICMEBRME 28T, TI9— N
MIRERLE T T — 7 2T A TH O, DIEA N N EHBRICBEL TWVa,
SRl 7T — 7 WIROZWNCIEEF R T 5 SMI WV TH - Tl 2 #855k L 7z,

RIERRFRE EERRE(SMIX)
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SphygmoCor-XCEL OfiJil#¢%%~ HEM-9000AI & O L~

FREVDEE ., WU V. MR WY, MR Y, AH =V RS .
B V. REFRIL Y. RS VL PRIRRAT Y LR 2 e Y

1) BEAPHERBEELY 5 —

2) BEASHIERRIR

(=] b, BT & D & Bilus A BOBRAROIERETH O | fifashEd & DR
GRS DIE A XY FRIEDO TR TR TRTERE LTEN TV, FULIMEE R
ko AT =T IVEZHOCTEHIIE N TOIM, L2 IMZERICEHIIS 5 3E & LT
., P AMVEEZEHWET 7 & a—1 >0 HEM-9000AI (HEM) % 7zid. AtCor.
Medical #1:0 SphygmoCor 2V K& LT\ e, Sl FiicicAu X MUy Zikz v
SphygmoCor-XCEL (SCX) MHk7e & N7z, SCX & BB IERT D A 7 722 < 72U Tt
ICERHIICE, ek B EY. SR /ECRETH S HEM L LT, HiLWHETH
% SCX & OB DV TG LTz,

(V535] e, @Eikt >y X—C o a—MR&ZMT LIcEEB I TCRERS V747
25 B (CFE4EE 50 = 19 5%, B 14 %) Zxtg e Uiz, 10 DO EO%, AL T
HEM 5 XU SCX ZHWT Al B X UHLIMEZEHII U7z, #EH#ENTIE. MedCale Z2 U,
Speaman DFHBEFREL (r) %2 FWV TR L 7z,

(FE2R) Huliaf & SCX € 113 £ 16 mmHg, HEM T 126 £ 23 mmHg T& 0. B
fREE r=0.86. p<0.001 T BAFZHHBIRARM1E S N7z M. SCX DA HEM & 0 13
mmHg FEEEZ 7R U7z, SCX TRHAIL 72 KBk AT & 18 = 12%, HEM TaHill L 728
HHRALE 70 £ 18% TH O, HE/TEIFRE 2 & OO M H GBI R E r=0.70 ;
p<0.001 T BUFZHHBABIFRIMT S Nz,

(F555] SCX 1& HEM & bbig U C. Al R Z /R 9 [ hvds - 72 A%, SCX & HEM
OB RIFCH > 7o, WEAELREETH S SCX M, S, FOMERIERE L LT
g BATREIEIE T IcE A B NS,
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PAD & AAA BBHICET B + L2 Fighrh R o Hhighiat

Sk V. SR B SAKREY, Bk Y. EHE#Y

1) RACK S £ BERE L > 2 —
2) RALK b BiEmERRENR
3) RALKFEFHEFZRMZEN NERESFDE

(fy &5 HMY) iM% 8% EE ST i H W 5 71 % FMD(flow mediated dilation) *® NMD
(nitroglycerin mediated vasodilation) (&K ZWEEEZ HOIEHEZHETH 5, 7€
KX D, FMD BB DRI RAILRRICE H I N TWih, EFERFE S Nz 3E Tl
ERRRERHm OMTE & U THARRE R HLRIF E 2 B D T + LV Rt RED M D > TV
%o T TAWIZETIX, PAD BXU AAA BFICHB T 2 G ED b L > RIS FIC
DN T MR 2175 72,

i) 2016 429 A~ 2017 4F 12 H. Y4B T FMD 3 & U NMD Kt % 3204 L 7z PAD
BHE 204 (50 ~ 84 %, 676 1%, F 4 =18:2). AAA ¥ 20 % (56 ~ 87 j%.
S 741 5%, 512 =20:0) xR & Uiz,

U5]) HEciZ a7 A 27 A4 —T 7% U, R A nGsess.
EFBOIEE BBk E Uize b LY RENTASIRIEE (SLRMFME. SRR EEA L) 215
fEE Utz #iat#rIRoEIcld « BoE. Spearman OB FHBERECE IV 72,

(45 5) HAERRRTIE. FMD Tld PAD & AAA ICHE AT A S NAD - 1oAY (PAD:23.5s.
AAA:23.3s. p=0.960). NMD T (& AAA TPAD & » #E £ L T \ 7z (PAD:477.9s,
AAA:657.7s, p=0.002), —75. JEIRIFERUE FMD TiX PAD & AAA IS K E RNV
— Jj T (PAD:42.60, AAA:43.1, p=0.979). NMD T & AAA IZ PAD & b it £ L
(PAD:238.3. AAA:650.4, p=0.164), ZODfthd kL > FEMTFEREHICHBWN T, AREE
EHENTHo T,

(£22] KENRFECITHET 2 RIERA T« T— X — 13 a2 FEd % 2 LS h
TWAM, ZEIOFRICEHENT, NMD TOILRKHE B X CHLEREESZ AAA & PAD T
[bigd % &, AAAIZ PAD KD EE LT, IME FEHikEEO RN R E Nz,
— /7. FMD TO¥EER 3 X CHLRIFERUE AAA & PAD ICHEANA LN o7z
&0, FMD B Tld7 < NMD Z0ff3 % T & OFEBMED R S Nz, JEIRFRFRSOHE
ERFEBICERH T 5 C & T MEMIEEO RIS OENEZDTIEEVHEEZD
N3,
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Canagliflozin, a SGLT-2 Inhibitor, Prevents Endothelial Dysfunction
and Atherosclerosis in Diabetic Apolipoprotein-E Deficient Mice

Arief Rahadian", Daiju Fukuda®, Hotimah Masdan Salim", Shusuke Yagi".
Takeshi Soeki”, Michio Shimabukuro”, Masataka Sata"

1) Department of Cardiovascular Medicine, Institute of Biomedical Science, Tokushima University Graduate school
2) Department of Cardio-Diabetes Medicine, Institute of Biomedical Science, Tokushima University Graduate school

Background: Canagliflozin, a selective SGLT-2 inhibitor, is novel type of drug for type 2
diabetes mellitus. Canagliflozin has a low risk of hypoglycemia and reduces blood
pressure, albuminuria, body weight, and cardiovascular events. Despite the good
cardiometabolic effect of canagliflozin, the mechanism on vascular endothelial cell, a key
player for maintaining vascular function is not well established.

Method and Results: Eight-week-old apolipoprotein-E deficient (ApoE”) mice were
treated with streptozotocin (STZ) 75 mg/kg/dose in three consecutive days by
intraperitoneal injection to induce diabetes mellitus. Canagliflozin (30mg/kg/day) was
administered by gavage to diabetic ApoE” mice for 12 weeks or 8 weeks to examine the
effect on atherosclerosis or endothelial function, respectively. Canagliflozin significantly
decreased blood glucose level (P<0.001), triglyceride level (P<0.05), and total
cholesterol level (P<0.05). In diabetic ApoE” mice, canagliflozin decreased
atherosclerotic lesion progression as determined by Sudan IV staining on the aortic arch
(P<0.05) and reduced the expression of inflammatory molecules, such as ICAM-1
(P<0.05), in the aorta compared to non-treated diabetic ApoE” mice. Canagliflozin also
attenuated the development of endothelial dysfunction as determined by acetylcholine
dependent vasodilation (P<0.05). In i vitro experiment, incubation with methylglyoxal
(MGO), a precursor of advanced glycation end products, significantly increased the
expression of inflammatory molecules such as VCAM-1 and MCP-1 in human umbilical
vein endothelial cells (HUVECs) (P<0.05, respectively). MGO also decreased the
phosphorylation of eNOS*"™* """ (P<0.05), Akt (P<0.01), and increased the
phosphorylation of p38 MAPK.

Conclusion: Canagliflozin prevents endothelial dysfunction and atherogenesis in diabetic
ApoE” mice. Anti-inflammatory potential due to the reduction of glucose toxicity is one
of the mechanisms.
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Inhibition of P2Y12 receptor ameliorates endothelial dysfunction
and prevents atherogenesis in apolipoprotein-E-deficient Mice

Byambasuren Ganbaatar", Daiju Fukuda®”, Hotimah Masdan Salim",
Shusuke Yagi", Takeshi Soeki”., Masataka Sata"

1) Department of Cardiovascular Medicine, Institute of Biomedical Sciences, Tokushima University Graduate School
2) Department of Cardio-Diabetes Medicine, Institute of Biomedical Science, Tokushima University Graduate School

Background: Ticagrelor, a P2Y12 receptor antagonist, reduces cardiovascular events in
patients with acute coronary syndrome. Recent studies have suggested that antiplatelet
drugs exert anti-atherosclerotic effects independent of anti-thrombotic effect. Inhibition
of P2Y12 expressed in vascular cells including endothelial cells may contribute to the
suppression of atherogenesis. However underlying mechanisms are still obscure. In this
study, we investigated whether ticagrelor attenuates vascular dysfunction and inhibits
the development of atherosclerosis in apolipoprotein E-deficient (ApoE ~’ ™) mice.
Methods and Results: Eight-weeks-old male ApoE ~’~ mice were fed a western type diet
(WTD) supplemented with 0.1% ticagrelor. Non-treated animals on WTD served as
control. Ticagrelor treatment for 20 weeks significantly attenuated atherosclerotic lesion
progression in the aortic arch as determined by en-face Sudan IV staining compared
with control (p<0.05). Ticagrelor administration for 8 weeks mitigated endothelial
dysfunction in ApoE ~ '~ mice as determined by acetylcholine-dependent vasodilation
(p<0.01). Results of histological analyses revealed that ticagrelor decreased lipid
deposition, macrophage accumulation, and the expression of adhesion molecules such
as VCAM-1 in atherosclerotic plaques. Ticagrelor and JNK inhibitor ameliorated
endothelium-dependent vasodilation impaired by adenosine diphosphate (ADP) in wild-
type mouse aortic segments. Quantitative RT-PCR analysis showed that ticagrelor
reduced the expression of inflammatory molecules such as monocyte chemoattractant
protein-1 and adhesion molecules in the abdominal aorta (p<0.05, respectively).
Ticagrelor also decreased the phosphorylation of JNK (c-Jun N-terminal kinase) in the
aorta of ApoE ~/ ~ mice compared with control (p<0.05). Furthermore, in human
umbilical vein endothelial cells (HUVEC), ticagrelor and JNK inhibitor reduced the
expression of inflammatory molecules which were promoted in the presence of
adenosine diphosphate (ADP) (p<0.001). Ticagrelor also inhibited ADP-induced JNK
activation in HUVEC (p<0.05).

Conclusion: Ticagrelor attenuated vascular dysfunction and atherogenesis through the
inhibition of inflammatory activation of endothelial cells. These effects might be a
potential mechanism by which ticagrelor decreases cardiovascular events in patients
with acute coronary syndrome.
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Gender disparities of epicardial adipose tissue thickness and its
impact on coronary artery disease
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2) Department of Cardio-Diabetes Medicine and
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3) Department of Diabetes, Endocrinology and Metabolism, School of Medicine, Fukushima Medical
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Background: Growing evidence suggests that epicardial adipose tissue (EAT) may
contribute to the development of coronary artery disease (CAD). In recently, we explored
the gender disparities of EAT volume (EATV) and found that it is strongly associated with
coronary atherosclerosis in men comparing to the women. However, the regional epicardial
adipose tissue thickness and its gender specific impact on CAD remains unknown.
Purpose: To elucidate local EAT thickness gender specific impact on CAD, we examined
the associations between different EAT measurements and various atherosclerotic
parameters of the entire coronary tree and individual coronary arteries.

Methods: local EAT thickness was quantified by using 320-multidetector computed
tomography coronary angiography (CTA), in patients with or without coronary artery disease
(CAD). The study population consisted of 208 consecutive patients who were clinically
referred for CTA for evaluation of CAD. Patients were classified to CAD (luminal narrowing >
50% at least in one of three coronary vessels) or non-CAD group in men (n=130) and women
(n=78), respectively. Thickness of the visceral layer of the epicardium was measured at right
coronary artery (EATg,), left anterior descending artery (EAT,,p), left circumflex artery
(EAT,y). The EAT thickness was defined as the dimension of smallest measure between the
epicardium and the heart surface. EATV index (EATVI, mm®/m®) was determined as: EAT
volume, the sum of the EAT area from the base to the apex of the heart (mm?®) /body surface
area (m°).The measurement was done in four-chamber view with axial image and adipose
tissue was determined as the density range between -190 to -30 Hounsfield unit.

Results: Although EATyc, and EAT,x were comparable between two groups, EATLAD was
larger in the CAD group than those in the non-CAD group in men (5.2 = 2.0 mm vs. 6.8
£ 1.7 mm, p<0.001); Linear regression analysis showed that EATLAD was strongly
associated with CAD in men but not in women (R=0.377, p<0.001). However, type 2
diabetes mellitus was considerably correlated with CAD in women. Additionally, significant
association was found between EAT, ., and visceral fat area in men but not in women
(R=0.225, p= 0.010 vs. R=0.159, p=0.164). Multiple regression analysis indicated that in
men EAT},, thickness was determinant for CAD independent of total EATV index (R =
0.282, p = 0.002).However, in women Type 2 diabetes mellitus but neither total EATV
index nor local EAT thickness was determinant for CAD (R =0.315, p=0.011).
Conclusion: EAT thickness is gender specific and linked to coronary atherosclerosis in men.
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Vascular protective effect of combined treatment with
vildagliptin, a DPP-4 Inhibitor, and metformin in non-diabetic
Apolipoprotein-E deficient mice
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Background; We and others have reported that dipeptidyl peptidase-4 (DPP-4) inhibitors,
a new class of anti-diabetic drug, have various cellular effects that are associated with
vascular protection. Recent studies suggested the pleiotropic effects of metformin, a
classic anti-diabetic drug, which ameliorates atherosclerosis and vascular senescence.
Purpose; Our study aimed to investigate whether the combination of vildagliptin, a DPP-
4 inhibitor, and metformin have additive beneficial effects on endothelial function and
atherogenesis in non-diabetic apolipoprotein-E deficient (ApoE KO) mice.

Methods and Results; Eight-week-old ApoE KO mice fed a Western-type diet were
divided into four groups: vehicle (0.5% CMC), vildagliptin (Vilda, 50 mg/kg/
day), metformin (Met, 150 mg/kg/day), and Vilda (50 mg/kg/day) + Met (150 mg/kg/
day). After 20 weeks of treatment, there were no differences in metabolic parameters
including blood glucose level among each group. All treatment regimens reduced the
development of atherosclerotic lesions in the aortic arch as determined by en-face
Sudan IV staining compared with the vehicle group, while the effect was enhanced in
Vilda+Met group (P<0.01). After 8 weeks of treatment, endothelium-dependent vascular
reactivity was examined in all groups. All treatment protocols significantly attenuated
the impairment of endothelial function in ApoE KO mice compared with vehicle group
without alteration of metabolic parameters. Vilda+Met group demonstrated amelioration
of endothelial function compared with Vilda group or Met group (P<0.05,
respectively). Furthermore, aortic segments obtained from C57BL/6 mice were pre-
incubated with 1nM exendin-4 (Ex-4), a GLP-1 analog or 0.1nM Met for 16 hours,
incubated with 400uM PA in the presence or absence of Ex-4 or Met for another 8
hours. Ex-4 or Met ameliorated palmitic acid (PA)-induced impairment of endothelial
function. Combination of Ex-4 and Met demonstrated additive effects on the
improvement of endothelial function compared with single treatments (P<0.05
respectively). In in vitro experiment, human umbilical vein endothelial cells treated with
0.1nM Met or 10nM Ex-4 for 4 hours were stimulated with 400uM PA for another 4
hours. Treatments of Met or Ex-4 significantly decreased the expression of inflammatory
molecules (e.g., MCP-1 and NOX-4) induced by PA. Combination treatment of Ex-4 and
Met further reduced the expression of these molecules (P<0.0001).

Conclusion; Combination of Vilda and Met effectively attenuated the development of
endothelial dysfunction and atherogenesis in non-diabetic ApoE KO mice compared with
single treatments. These results suggested that the combination of a DPP-4 inhibitor and
Met may have additive beneficial effects on vascular inflammation and be a potential
therapeutic option for preventing vascular complications in diabetic patients.
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Association of epicardial adipose tissue thickness with left
ventricular diastolic dysfunction
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Background: Although epicardial adipose tissue (EAT) is another marker of visceral adiposity
which has received much attention recently due to its paracrine effects on coronary circulation
and myocardium, the association between total EAT volume/Body surface area (EATV index)
versus local EAT thickness and left ventricular diastolic dysfunction (LVDD) remains unclear.
Purpose: To elucidate which measurement of EAT best reflects its regional impact on LVDD, we
examined the association between different EAT measures and echocardiography parameters.
Methods: Total of 252 consecutive patients who underwent echocardiography examination,
multi-detector computed tomography before diagnostic coronary angiography and with left
ventricular (LV) ejection fraction > 50%, without atrial fibrillation and valvular heart disease were
studied. The EAT thickness was measured and defined as the dimension of smallest measure
between the epicardium and the heart surface. Thickness of the visceral layer of the epicardium
was measured at right coronary artery (EATyc,), left anterior descending artery (EAT,,p), left
circumference artery (EAT;y), right ventricle (EATyy), left ventricle (EATyy), right atria (EATg,) and
left atria (EAT;,). The measurement was done in four-chamber view with axial image and adipose
tissue was determined as the densit}zl range between -190 and -30 Hounsfield unit. Left atrial
volume index (threshold > 34 mL/m?), tricuspid regurgitation (threshold Vmax > 2.8 m/s) and
mitral inflow velocities, and average mitral annular tissue velocity (threshold E/e” > 14) were
used to define LVDD using an algorithm based on the 2016 American society of
Echocardiography /European association of Echocardiography/European association of
Cardiovascular imaging (ASE/EAE/EACI) recommendations . Study subjects were divided into the
LVDD and non-LVDD group.

Results: Although EATyc, and EAT,,, were comparable between two groups, EAT,cx was larger in
the LVDD group than those in the non-LVDD group (9.4 £ 3.4 mm vs. 10.8 & 3.8 mm, p=0.004);
Multiple regression analysis showed that EAT,cx but no other EAT measures, was significantly
associated with LVDD even after adjustments for age, gender, body mass index and other
traditional LVDD risk factors (R=0.178, p<0.001). Furthermore, the multiple regression analysis to
estimate lateral e’ or E/e’ and septal e’ or E/e’ shows that EAT;x was considerably associated with
lateral wall relaxation (R=322 and R=0.141, p<0.001), However, no significant relationship was
found between EAT,cx and septal wall relaxation echo markers. Area under the curve (AUC) by
receiver operating characteristic curve analysis for estimating LVDD were: Traditional risk factors
(Model 1, AUC=0.675) < Model 1 + EAT;cx (Model 2, AUC=0.706) < Model 1+ LV mass index
(LVMI) + EAT;cx (Model 3, AUC=0.765). Among the various EAT measures, EAT,.x combined with
LVMI significantly increased the predictive power for LVDD on top of classical risk factors (Model
1 vs. Model 3, p= 0.009; Model 2 vs. Model 3, p =0.041).

Conclusion: Thickness of EAT in the left atrioventricular groove provides a more accurate assessment
of its risk for LVDD than total EATV index. EAT,x has at least but not less impact on left ventricular
diastolic dysfunction. Regional distribution of EAT for detection of LVDD.
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Hyperuricemia and inflammation in the increase in arterial
stiffness and development of hypertension

Masatsune Fujii MD, Kazuki Shiina MD, Chisa Matsumoto MD BPH,
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Akira Yamashina MD. Hirofumi Tomiyama MD

Department of Cardiology, Tokyo Medical University Hospital

Objectives: Uric acid (UA) is a risk for the cardiovascular disease, but the underlying
mechanisms of this development has not been fully clarified. The present prospective
observational study examined whether UA is associated with the increase of arterial
stiffness and the development of hypertension via inflammation.

Methods: In 3274 middle-aged Japanese men (aged 42 £ 9 years old) without
hypertension at the study baseline, the brachial-ankle pulse wave velocity (baPWV),
blood pressure, serum C-reactive protein levels (CRP) and serum UA level were
measured annually over a 9-year period.

Results: Hyperuricemia at the baseline was associated with a significant odds ratio for
the presence of hypertension (odds ratio = 1.31; 95% CI = 1.16-1.49; p < 0.01) and for
the increase of the baPWV to the highest tertile range (odds ratio = 1.58; 95% CI =
1.02-2.46; p = 0.01) at the end of the study period. The mixed model linear regression
analysis revealed a significant and direct longitudinal association of hyperuricemia with
each of increase of the baPWV (estimate = 6.59, p = 0.02), the elevation of the blood
pressure (estimate = 0.02, p < 0.01) and elevation of the serum CRP level (estimate =
0.08 x 107, p = 0.02). In addition, elevated serum CRP showed a significant direct
longitudinal association with elevation of the blood pressure and increase of the baPWV
(estimate = 91.30, p<0.01).

Conclusion: Hyperuricemia might also trigger affect inflammation, which can contribute,
at least in part, to increased arterial stiffness and the development of hypertension.
Thus, hyperuricemia may be a key player in the early stage of development of the
cardiovascular disease.
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