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FEX 1 BERRDNRESKERE
1 A B2 If e B2 8% BY 52 I

X & LG K
(IR o B 22 I B B LY D, 712083)

HE B0 ARF RN R R0 AR (Taurine) 8 1 BAE R/ DR EHRBEEA N LA REF A0, &k R
# #ek CSTBL/6) /1 R, 30 R, MiAL%% CON 41 MD 2i4e MD + 48R 41, %21 10 R, & A SphygmoCor Bk 547 % %t 5
M 2 B BRI RE (APV) m/s | 2 30 BRI 38 5% 45 2 (APT) Ao £ 50 BV A 8 35 3% 45 2 (AIX) 5 35 A7 Rk £ 3 BAs AL ;
R BACH % Ak o R AR T R B AR KR e By A E  ARYE B B B AL AR N BRI BT IR (EDD% ) A AR
5P K (EID% ) 3t £ 30 Bk A 4k ; R A RT-PCR &  Western blot Z5 % % i £ 3h Bk 428 4m i, eNOS mRNA & ik /K F &
eNOS £ 1 F 4 22 48 4 e, P 7 & ik OLEEAT 2 . 45 R MD 28(MD 48) 55 5B 5 BB 21 (CON 41) L4k, 3t £ 3h ik A LAk
WP, N IR AR ARG R, B 236 4 BL % Ae 1) IR 3G K, oF P L A4 5] F 8L, 5 MD 2145, MD + TUDCA 21
(MD + a8t ) 40 £ S IR & 2 m LA ) BB - R R Ee, MD + 8t AR R E A E M A B A AKF 2R
%t FEXL(P>0.05) ,m T M ot Z £ (22.4 £4.6) mmol/L, ISI B4k (P <0.05) ; L APV API A= AIX 34 %, 22 & 1K,
ERAGIFEL(P<0.05), 55 MD ik ,MD + a2 eNOS mRNA £k Eifl, 2R 8088 T4 % eNOS & & A -F o & ik
(P<0.01), %5t KA Faa 5T | ABERR R SRS AL A BCEAE R 3 7T A8 33 38 Atk — BAL RE A Ae i
B HUAR AL BAL B] T AR FREG I A B 2 e A, 2 T A2 76 97 A TR G 4B JRm d 8 T RIS AT 9 22 4
KR RRR 1 RO s N B I RE s SR AL ; I IR0H BE 5 i TR A1
Effects of Taurine on Aortic Stiffness and Endothelial Dysfunction in Type 1 Diabetic Mice
Liu Feng, Ma Yanfang, Zhang Jing
( Department of Pediatrics, Affiliated Hospital of Shaanxi University of Chinese Medicine, Xianyang 712083, China)
Abstract Objective:To study the effects of the main component of Calculus Bovis, Taurine on aortic stiffness and endothelial
dysfunction in type 1 diabetic mice. Methods: A total of 30 healthy male C57BL/6] mice were randomly divided into a CON group
(n=10), a MD group(n =10)and a MD + Taurine group(n =10). Aortic pulse velocity( APV)m/s, aortic pulse wave enhance-
ment index( API) and aortic pulse wave enhancement index ( AIX) were analyzed by SphygmoCor pulse analysis system to reflect
aortic stiffness. Oxidase and radioimmunoassay were used to measure serum glucose levels and insulin levels, respectively. Accord-
ing to the endothelial-dependent dilation( EDD% ) and endothelial-independent dilation( EID% ) , the endothelial functionob in pe-
ripheral tissues was evaluated. The expression level of eNOS mRNA in aortic tissue and expression of eNOS protein in cells of dif-
ferent treatment groups were measured by RT-PCR and Western blot. Results: Compared with the normal control group ( CON
group) , the model group(MD group) mice showed more serious aortic intima destruction, the volume of endothelial cells was sig-
nificantly increased, even partial shedding, and the arrangement of mesangial smooth muscle cells was disordered. Compared with
the MD group, cells in the aortic wall of the sulfonated deoxycholic acid intervention group( MD + Taurine ) were arranged orderly
and the lesions were significantly reduced. There was no significant difference in body weight and fasting serum insulin level (P >
0.05). However, fasting blood glucose was significantly increased to (22.4 4. 6) mmol/L, while ISI, APV, API and AIX were
reduced or decreased, with statistically significant differences( P <0.05). Compared with MD group, eNOS mRNA expression in
MD + Taurine group was significantly increased. The results indicated that the expression level of eNOS protein was significantly in-
creased by sulphuric deoxycholic acid and the difference was statistically significant( P <0. 01 ). Conclusion : Sulfonic deoxycholic
acid has an effect on aortic stiffness in type 1 diabetic mice, and it can prevent endothelial dysfunction in mice by increasing nitric
oxide activities and increasing antioxidant capacity. It may be an effective medicine for the prevention and treatment of diabetic vas-
cular dysfunction.
Key Words Taurine; Diabetes mellitus type 1; Endothelial function; Arteriosclerosis; Aorta pulse wave velocity; Perivascular
tissue
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HHi, 1 BBEJR 5% ( Type 1 Diabetes Mellitus,
TIDM) 5 i B0 A7 16 o, /£ 35 5 2 500 277 A
A TIDM, B4k, 84 5 000 J7 A2 W8 T 85 Ik s
AT FERZ S TIDM A SE B O 1 45 9
¥7%5 ( Cardiovascular Disease , CVD) 2 B¢ & UL Fl £ ™= 56
1), TIDM & — kA CVD [ a] fetk 2 R IR
T H BIPIE 2, CVD SR PR B B LY AL T
S, B PR BE T ST 70% 7 . 4 TIDM
1 CVD By bz —J2 45 D e R A Y & %, JEH 2
I D REREAT Y 2 A2 AR 433 2505 W8 DR A DG 1Y)
CVD, (045 5l pk BE A6 1IN B T BE R fis o 5l bk A 1k 1
PN B DIy R B e A o ML 7B 5 114 1 IR 2 B, TG 7
AR TIDM Lo it 5 2 (4 257 3000 B 7
W, VP24 522738 e R DR 3l KRS AL FT P B2 Z g
FERFHTEAE I P R 7 A R SS . B AT
AR S ) A SBOLL AR G ATE

—S A A A B (Nitric Oxide Synthase, eNOS)
B YK i1 Forstermann £l Poiiock 7£ PN Bz 4 g v A& B, H
Iz A T A B AR i B N B R 2 A
—SeRE D AL R HA R B A, —Fh
TEVRAE T RRAS ) (Y [ T 10 . L 9K eNOS S
I 7080 PN JBE X 7 8 %) B — TE B4R, {HL eNOS 192 M 33
I FEA R RE AT FIFE T, B E 2 1E B0 A
RIFPS 5 HLAE JH 20T eNOS B Y TR 97 7
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755 PAY B X A K By TRl O A s O

H S A E S TA A B [ R A B A 485 o A% ok 5 9%
MLEEANTT 43,0 FE 0K 38 Ak, S I, B JEORS
[ 35, DRY e 8 ke 5 9% L ) A [ il AL == 2
REAY AW FLAT B G AR, BRI R I 2 3l Ik o8 o Al
SR HIIGIRZE B . 4% ( Caleulus Bovis ) £ 4 “U5
O RGBT R A 8 3 B AR R T LA
T WURR fofe A8 52 e , 1 5 et AR 20 Jk %) 1t 8 O
Wl TR RRRZE Y A A 5 RETE BRI A Hy &, psi b R
SIS RS A A0 LR AR A8 i 5 7T 4
O 4R e 1o PRI, AR50 B 7E 8- 1) 4 R
(Taurine ) Xf TIDM /)N, 3= 2 ik At Al 32 F1 N Bz e P

T 2]

1 #MBS5FH®

L1 #R

111 3h¥  fdenkEd: C57BL/6] /N 30 1,14k

JFUE (200 ~250) g, 1 3% F B b RGN 39 B, Y6 R
JEIHA 12 h, YRR (25 +£3)°C, AR R BE 55% ~ 60% .
A KBIER I8, B R A KK RIEE, A n

SR SR ERAT G S B BRI 2 5 25 0o A
Ft

L1.2 249 APRUESHR (IR 2575, 4
L5 018254 ) s A HER K ( BIEAFIHZN ), A it 5
019433) ,,

1.1.3 i&F) 51%gs Trizol(Life Technologies, Grand
Island ,NY, USA ) ; SphygmoCor k#5371 24 ; & 7
JILHE =S (DMT Inc. 324522 K, GA, G ) s/Nah W) i
31 4L ( MouseMonitor S, Indus Instruments, 35 [H ) ;
iScript ( [E Bio-Rad K Jj#it,CA) ; — ¢ 7] T IR 1
Ji i 72 3577 65 ( Pierce Biotechnology, USA)

1.2 i

L2.1 Jp# 584 % TIDM 51 NOD /)y il
(SRR IR . rb [ W 14 28 52 56 sh i b Bl 28
Al R 18 ~22 ¢;8 Jilik) o AW F it : NOD /)
B B S R IR A AR T 4 SRR, T 12 R
BF i BT PRI R o R, ZEJLJE B B a) I
AR GE T, TROK R3O i R AR, 1 5T R
N R X R b, 8 RO e T, JR
BT R ABANAERE = TR R RS R 2
TR B B MFE T I E 46 5 : NOD M R i /]
B 55 [F) Jo] % TE R NOD /)N B A, 4 B 2 B 0%
MFEHTR TR o R R i A DU /)N B s It a2 I
B = 16.7 mmol/L W A5 BY J§ Ty Kt il £ 1L 2 1Y
TIDM /N 20 HEEHL A MD (10 H) s &8 i
SRR (10 H) F STZ fl25 1 )5 a4 H
250 mg/kg, 2L 4 Ji, TR 4 JAW TG, P A /N
K216 A RIHALIE . /NS 93 2H:1) CON 4
2)MD 41;3)MD + TUDCA 4, 54/ 10 H.,
1.2.2 TR S EERR /N B, O JIE 28 0 ik
mAk %8 /N Bl 7E UK ¥ AE B ER JK (PSS 0.288 ¢
NaH, PO, ,1.802 g %% #5,0. 44 ¢ FIERERAY,20.0 ¢
BSA,21.48 g NaCl,0. 875 g KC1,0.7195 g MgSO, -
TH,0,13.9 ¢ MOPS 44k 7E pH {1 7. 4 F ., A FH A T
EDTA 3 0. 185 g, JFTEM AP IN R, LA H IS 2047 o
] B, 30 80 K R — % i 2R Bl Ik R UK V8 1Y PSS
HIBR, B 7 B A 1 PSS By IR 1 ILHL = ( DMT
Inc. LS 22K, GA, SEE) b, B ABUERUE , 4%
B E

1.2.3 KpidEds 5771

1.2.3. 1 MiEAATEbrIE /N BRI AR Jo i/ ]
Az B/ A o NRTIRSE 4 J 5, R BT R A =S
AR , DTS SR 3 v o s R I i J 5 2R K1, I
TR S R S 81 (Insulin Sensitivity In-dex, ISI)
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PEMFA AR 25, /s B JoEH | WH | I 37 JB 8 X
KRR & R ARHTHE B 2 , 15 A IS =1n
[/ (s Rt x S MRS R) 1.

1.2.3.2 FFfkMEMEE 3 K SphygmoCor fik
AT R G800 M Sl BRI E (m/s) | 32 3l ik ik
P3G 58 45 20 CAPT) F0 32 B Jik Ik #41 9pic 1 o 45 %X
(AIX) S8 bR S e 32 3l B4R A B2, L 45 2 2 AR
IYHIE FIRIERRA R 22 5% T 2% S5 Rk 4R
722 L/min X5 /N RFEAT BRI , 00 BEMZE i #Aup |, B
6] 7 U FL T LR, b el 8 S R P ok 32, 4+ H
BB 20 450 I/ min, ZEEHREF (20 mhz; R
2B R R AR B G0 5 AR T 32 3 Bk 5 R 32 Bl ik
WCE /N sh W) Wi 34X (Indus Instruments , 35 [F ) , F K
G NUANG = 77 el 11 1 = 17 0 1 1 DY
F) o PN 22 A A A 22 ) A IS [ 0 T O
ML TSI E (aPWV) 13507 02
FEIREE Z 0] A RS (om ) B LA M i A0 2 f X 4414 780
SIFE] () 226

1233 Jfi 45 4 P G N0 1fn 45 1A B B g
128 x P/10 WA AXAE R 5G| 2 ~ 10 em #1245 JE3)
A B — A PG 5 TR B R A A B e U b Y 3l
JUORE 55 1 18 53 ST, BT 1 UG 38 SRARAE VHS S5
i b, R CVI acquirsion B4, 4 3 s Fy ATHE
HLL IEEFIKIAENS . 55 1 min (HEE  #hAr BRE
300 mm Hg(1 mm Hg =0. 133 kPa) , 542 5 min J5i{
ST AN L, FHRFEEIC 3¢ 3 min YRR,
PR 10 min f5, FHEIC | min JEREER)E ,H T AT
0.4 mg AR HIMWE %5 1), FHiC % 5 min, BRI
F CVI A , D0k 2l Jok P 5T 2 P T oY B
ALY 5K (EDD% ) = A BCAR S A I3 kA 5 9 4
SN [ FMD (% ) ] = 100 x (D f RAH - D J i
{E) /D HEmb . BBl 5K (EID% ) - i B2 H i
R K SN [ GTN-MD (% ) ] =100 x (D #x K
{8 - D BLfifi{E) /D JEAib

1.2.3.4 i RNA ZpB4RHC, cDNA & M1 SE I 28
PCR  fii F| Trizol ( Life Technologies, Grand Island,
NY,USA) #E47 T8 Ik Fl PVAT RNA (4385, H%b
Jid SE RSB A% R 5 J A iSeript ( 5€ [H Bio-Rad K
#,CA) M 0.25 wg/pl RNA 20 wL Zhi. 514F5
WA 1, FEARIBATTEE ZAE ] — 1 iCycler R R
SYBR & 8, Supermix ( Bio-Rad ) W 2 it K (95 C
10 min, HyK 2B & 30 min 60 °C) g4k 40 fE3F, 3
PR IR AR AR AL A R 22 0k B2 TR 1 4k
RYERZZ% . BdRH 1k, A FEAR R ACq IR

Accuson

AU 2 Cq 278 i PR 19 B DR 1 R o AH X E
(A ACq) B IR 1Y A Cq SEEFEA Y35 A Cq
XL . T 2 A ACq B L 225+
1.2.3.5 eNOS EHHRIXKFME  FEEBUNR 3
SIKLASRIBUS A, i e a] T R AR B e i
7 &; (Pierce Biotechnology, USA) it BCA Jyik
EREE WK, AR5, B30 png HE B
6% ~10% R NI I BEIE b BEAT Lk, SR LA
IR — | M (PVDF) & F. £ T H
SP%MiREFLE A EDE 1 h, JEAE 4 CHFAELT
(1: 200 %) —Pirh e E &, J Tris-bu fill Ak
KBRS 0. 1% nkil-20, KRBl (1:500 7)) 5
PR A 1 b RIS ERREEEIE S Super-
Signal West Pico Substrate J Jij , {# [ 1% £ G546
k06, H A Quantity One B PR HEAT OGS B 70
Br, WES B-WLah#E B #Y & 5% K HofE, DR
B H 198 R IRKF

x 1 EzpFMERBE AR R RT-PCR 5|91 55
SNHE-TS| L] TG4
eNOS CGGTCGCTTCAGTCGTCAG ATGTTCGGCTTCCCATTCTCC

ACAGTCGAGATGGGATAC
D
GAPDH CCTTACCATTACT

CTGCTGACGTCGAGTGGGCAA

1.3 Seits0rik SR SPSS 20.0 Stk {4 k4T
B AT TR ORI £ s 2 (o 25) R
N 2 R) R FH B R 2 22 4 B el o L AR DU o 1Y
T 22570, AL BT B AR LSD-t K56 5 THECF R}
KHE D FR (%) Fm, AR HER A x° 007 LA
P <0.05 HZERAHGIEE L

2 #R

2.1 AmEE /MR ESIOE S HE i 578
K 200 F5 625 B T, 25 R WnE 1 Fis .
CON /N B 32 3l Jik N JBE G T, PN B 44 L 2H 21 58
H TCHRAGFNIG R EG 5 LA 2 04 - Y L4 35 b
AL HES L ST, Jos A . MD 21 (MD 41) 5 1E % X
HEZ1(CON 41) b, 32 30 ik B il IR 7™ 5, P9 B2
A0 A AR ARG O, 2 A MtV A ] B R, e JEE
LA HES 2K 6L, 5 MD 4l Hb %, MD + TUDCA
ZH (MD + 2R ) 21 3= 3l Bk ORE 45 2 40 i 1) HE 51 45 8
2.2 /NERARI A | IR O3 S 2R KRR
IPCIE B E 5 IE 3 % IR 2 H 4, MD + TUDCA
ZH (MD + TUDCA Z1) /|> B T £ B 25 L I s ke i R
KE 2R TG T2 L (P >0.05) 1 %5 i 1B
T} (22. 4 £4.6) mmol/L, ISI [&fIL (P <0.05) , 2%
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P o Fe |
A £ o B C P |
1}-,;: S - 5:{_’
P L e = o . - 7
r__':‘":: > - x - g ‘-;. - e
o R Pt
»a -_‘-? - - - = i - X il =5
o g o . - el
A -~ 29 i . =
] ] y -t - .: . E "_
- e -,
Bl 4@y ARENKERFZRSHRMm(HE &, x200)
T A JE X B PN BB 5 B RO R BN B2 40407 5 C 226 3% A K BRL R Sl IR 4 I
K2 BHRBREFNKEFEEREIROMNESR (x £5,n=10)
5 R (g) LB ( mmol/L) MLY% B 5 28 (mU/L) ISt
CON 4 220.21 £17. 11 5.02 £0.18 21.80 £4.16 -4.67 £0.31
MD £ 200. 49 =10. 30 19.45 £1.35 21.2 £5.32 -6.00 0. 38
MD + TDCA £ 203.36 £11.52 20.34 £1.56 22.41 £4. 65 -6.10 £0.23
F 1y 15. 907 12. 324 18. 115 16. 32
P 1A 0. 008 0. 006 0. 001 0. 002
*®3 BHRBREFKEEERBIROMNESER (x £5,0n=10)
bl E B BRI (m/s) LBk e iR 1R A B 71 95
CON 4 -0.32+£0.01 -3.01 £0.83 0.12 £0. 03
MD 21 -0.83 £0.01 -5.23+1.10 0.69 £0.26
MD + ZFfif R 2. -0.20 +0.01 -1.45+0.52 0.08 +0. 26
F Y 17. 653 15.312 9.126
P1a 0. 001 0. 002 0. 005

FAGIFEX(P<0.05), WiK2,

2.3 S W S KA B AR AR I A5 R &b
RCE i, 5 MD 4 b %, MD + TUDCA 4]
(MD + TUDCA £H) 3= 3 Jik ik I8 3t 32 . 3 20 ik Ji 7 0
TR B M 3 3 Bk I Mk BE 4 98 AR s BRI (P <
0.05) , ZRAHGZITFEX(P<0.05), &3,
2.4 BAIME N INREIEAL SR b TR A Sk
A8 N Rz DI fig i X3k 25 5, FRATTITASG T CON 4 Al

2.5 SEEPSEGE R PCR VAN E mRNA A OCHEE R 3%
ik 41/ E eNOS mRNA k7K FE, 5 CON
ZH(CON 4) L4, MD 41 rf eNOS mRNA ik /K-
TR&(P<0.01) ;5 MD H %, MD + 4-fifi fR 2 eNOS
mRNA £k [, 27 A5t E L (P <0.01),
RS, K2,

£S5 HHNR eNOS mRNA EEHIHEXTRIEZE (v 5,0 =10)

205 eNOS
MD ZH/NEAS EDD, MD 41/NR Bl ik EDD 246, 5 CON iﬁ 1.023 0. 41
ER RS il 5] 4 i —& e 7 1 h 5, sl —/Vi MD 41 0.412£0.13
585 11 3 f s 5 68 3h Bk EDD s (35,12 = o S
6.13) % ZRA G FE (P <0.05) ,MD HIMD + P i 0,001
ERAIRAL Bk EID 2257 G4 X (P >0.05) .
D—IL% 40 MDAL MD+TDCA?

*4 BAMENEINEETHLER (v 25,0 =10)
il B RHPEY 5K (EDD% ) 3 B 7 3 3K (EID% )

CON #{ 23.23 +3.41 26.4 £7.11
MD #f 35.12 £6. 13 22.6 £3.32
MD + AR fR 4 26.61 £4. 04 23.3 £6.60
F 1y 11. 189 15. 886
PiH 0.012 0. 005

(:L‘\J)].)l I m

B 2 RT-PCR #:ll eNOS mRNA FRiA
2.6 Western blot /& /K FEFKiks  Western
blot A5 eNOS # /K V- £ B 45 R B, 15 CON
44 (CON 4) L%, MD 4 eNOS 2 [ 7K F- Rk b
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R (P <0.05) . HyILATN, A-BEFR AT 25 $ 5 eNOS 3R
FKFRRIS . WA 6,53,
R6 FRWANAMRF NOS BARIX
RS (x +5,n=10)

4151 TR
CON 41 0.914 £0.22
MD 4 0.452 0. 03
MD + 4R R4 0.803 =0. 26
FAE 10. 51
P1H 0.01
MD
CONZ] MDAl +TDCAZ

3 Western blot SEIGZ5 R

3 i

W DR A — Tl ™ R 0] N\ AR ) WA 22
i, B BORAR SRl . 2 PRk JE I Bl ik it
FERTAL ( Athrosclero-sis, As) S8l R AE " o LARTHY
BFFEIESEt ™ Ak Stk A 5 5 -F 3L DO A R (€S-
methyltetrahydrofolate ,5-NTTHF ) ] 2 & T1DM &
0 ey 7 ML 48 PN R B RE. b, KA 1T IR R X
TIDM LA P B DR (9 7 2 B, JHC T 390 3 ke
3 TIDM N IDIRERY T o (H2 R XS TIDM =3
JoicAEeE A 2 R0 PN B2 T RE Y 5 R WL AGE . A SCH]
TIDM /)N BB EIBFFE A= R R 6 TIDM P B B B 52 il
FALHNFEAT TIRTE

R SEOT B RmARE  i” ((RX -
SO 1 1= W O v o R W 1 e
1 I 117 V0t 5 S 1l (1R W2 A I E B P D P A ]
A7 (] - TLAE) ) o BIRF UL S AR 2
SRR 5 02 N S A S TR T Dy e S B NS N B
HRERERHILTIARZE DL, 4 BB R I FLN
Bl WA= A BB G A7, A= 1 R Ak 4 4 1Y 2 BE0E Pk
3o 431 ( Caleulus Bovis ) A7 4 “T Ly | i 6 1%
MVER o AFBEIRR B N B AR AP B AL B TR
1 AR v L] B2 AALE e AL 200 e e o] 1 5
YER . A-BRPR Y 22 Fh 40 M Y D RE , AL 45 BT A fB
BT dh By B2 i 5 0 I b S IR Y
BEE5F o WIFTUESE, AR TR X 1 i 2R AR AR 5
B LK 0 35 2R T 52 ) 1 YR O RO P )
ARNE. FERA A T BE TIDM L IE K AE,
AT A2 | B Pl 2 A | Bl K oA A At AL

oL

BRI 8 T3 T A A AR AT th B ) 2
P ST, AR I S 8 o A AR DO, Bk 5 K3
IOk 4" 9k it S 20 Bk A ) 3 I, T X T AR A
) e e R e VA 2 SRt /BT b ORI =4 L) 2]
REMB S ) S M SO A 52 I 3t B ok AR At 2 1) 34
AHIFFE B YR B A i e %) 3 ik A A 2L AT PR 4P A
SRR ,MD 241 (MD 4) 5 1E % % i 41 (CON 41)
FAse, L= Bl bk Py JEERN IR 7™ B, 1A B 200 L A AR R 3
K, FBEE- i LA I HES I 25 AL . MD + 2R R 4 32 3
JDiRE 2% S22 A L HE S 03 55 AR I . MDD + A filf
R /)N BR 25 MBI HE e, IST R AIG; HL APV APL il
AIX SRR, eNOS mRNA ik b i, KB4 i
fREE = eNOS /K- Rik . MD /NI & B )
ik EDD 32451, i i s kA K it . W& sk &
DIRERYIX — & BLUESE W 2R BB K L 3180 Ik S22 5 %
FUCHIZE T, Kozakova M & B, 4Tk R 44
2 0] DL i e R RS 1 DY 2 ) R e A R 3= 3 ik
BT eNOS P — BRAKS5#), & A AH R 2
AP, BN HE 530 2 AN IX, C-ig o 38 JEE R IX,
Tk I I v — A% R ( NADPH ) k2 55 4 28 1 ( CaM )
54 0 A N-vig A 510 Bl X, & U &R Y e
(BH4) (Il £1 238 Fl LK 2R 55 45 5 137 7o eNOS ]
AL E R A R F S5 G NADPH 11 C Kuifi %
2 N KuF A LB X A ML 2% . T, Fountoulakis N
SEHOT AR A BRI AL T R L MD /N BRUR 2 T
NEBH ) S o B T Fountoulakis N 254z 3 Y 4 it iR
X TR BBk P Bz DhRE A 35 /R ISP, Camila M 251
X AR PR B 1 A ILAET PN I PN K T A (B It A
KeIfg) o DB /INERAY EID #1155 , 31X 28/ BT N Bz
20 L FRS 22 1T LA R A T 1 I A ) g A
SRIMT, AR R 4T EXD 2 W V52 A3 5% 1), i B 44 it 7R 1Y
R4 A4E 2 5 X EDD 1y, 5 Z Hr i — 3K,
Tkonomidis 1 45" ffF 5 & MG 28 BEBR 1A T R MK T
DB /N Bl kA AL . 3% 5 HABER] MD /N B aP-
WV Lt CON /N U R R4 2R — 20

BIFFE B2 Sl A B R VA T RIS P 4 T R
TRIT YR E A NS DI RERRAT . X AT A2 T4
TR X ER NN 58 4], 1 ER N Fbr S Y 7E
F BN PVAT Hp i 38 53 0 20 SCHF 1 19 J5 9 1 384
FiA, E R e R AL PR 28, Sy T o BT R, S
DB /N MUAEART o AR 2 W 202 A ik ) g
4 F UPR 3 5T, eNOS mRNA 38 & 78 5L K K P
AEE AR B, B 2BR 26 MEZEHTRN &
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T2 eNO B, 1ERARH UPR dridhit = &

HR s & A RS AE . MD/mb /) (1 R 2

TIDM WSS b 28 6 A B AR s R M0, Sl R e AX

IECRLAY T E AR B AR A B i P 77 A

B — 7 1R BRPE

R VF 2 W A 14 2 5 B A

Rl A MD /N EDD , B sl kA AL, Honl fig

JEIRTT B IR HE BRI 145 D BE R 5 A 5T 2540 o

SE 3k

[1]Lee DM, Battson ML, Jarrell DK, et al. SGLT2 inhibition via dapagli-
flozin improves generalized vascular dysfunction and alters the gut mi-
crobiota in type 2 diabetic mice [ J]. Cardiovasc Diabetol,2018,17
(1) :62.

[2 ] Oikonomou E, Antonopoulos A, Gouliopoulos N, et al. Arteriosclerosis
and endothelial function are used to assess the risk of new diabetic
retinopathy in type 2 diabetes[ J]. Journal of the American College of
Cardiology,2018,71(11) ; A2085.

[3 ]Moreno B,de Faria AP,AMV R, et al. Glycated hemoglobin correlates
with arterial stiffness and endothelial dysfunction in patients with re-
sistant hypertension and uncontrolled diabetes mellitus[ J]. J Clin Hy-
pertens ( Greenwich ) ,2018,20(5) :910-917.

[4]CRL C, Leite NC, Salles GC, et al. Aortic stiffness and ambulatory
blood pressure as predictors of diabetic kidney disease:a competing
risks analysis from the Rio de Janeiro Type 2 Diabetes Cohort Study
[J]. Diabetologia,2018 ,61(2) :455-465.

[5]Abdu F,Mai A. Effect of Conjugated Bile Salt Taurine on Mice Co-
lonic Motor Activity[ J]. Periodicum Biologorum,2016,118(2) :124-
126.

[6]James L, Yan K,Pence L, et al. Comparison of Bile Acids and Acet-
aminophen Protein Adducts in Children and Adolescents with Acet-
aminophen Toxicity[ J]. PLoS One,2015,10(7) :e0131010.

[7]Dos SKM, Vieira AD,Salles HO, et al. Safety, beneficial and techno-
logical properties of Enterococcus faecium isolated from Brazilian
cheeses[ J]. Braz J Microbiol ,2015,46(1) :237-249.

[8]Gray DW, Welsh MD, Doherty S, et al. Identification of systemic im-
mune response markers through metabolomic profiling of plasma from
calves given an intra-nasally delivered respiratory vaccine[ J]. Vet
Res,2015,46(14) .7-8.

[9] Aguiari P,lop L,Favaretto F et al. In vitro comparative assessment of
decellularized bovine pericardial patches and commercial bioprosthetic
heart valves[ J]. Biomed Mater,2017,12(1) :015021.

[10] Boncelj SM, Erzen B, Kanc K, et al. Impaired endothelial function
and arterial stiffness in patients with type 2 diabetes-The effect of a
very low-dose combination of fluvastatin and valsartan[ J]. J Diabetes
Complications 2017 ,31(3) :544-550.

[11] Solini A, Giannini L, Seghieri M, et al. Dapagliflozin acutely im-
proves endothelial dysfunction, reduces aortic stiffness and renal re-
sistive index in type 2 diabetic patients;a pilot study[ J]. Cardiovasc
Diabetol ,2017,16(1) :138.

[ 12 ] Tuttolomondo A, Casuccio A, Guercio G, et al. Arterial stiffness, en-

dothelial and cognitive function in subjects with type 2 diabetes in
accordance with absence or presence of diabetic foot syndrome[ J].
Cardiovasc Diabetol ,2017,16(1) ;2.

[13 ] Hanis CL,Redline S,Cade BE et al. Beyond type 2 diabetes, obesi-
ty and hypertension; an axis including sleep apnea, left ventricular
hypertrophy , endothelial dysfunction,and aortic stiffness among Mex-
ican Americans in Starr County, Texas [ J]. Cardiovasc Diabetol
2016,15(8) :86.

[14] Aytagc MB, Deveci M,Bek K, et al. Effect of cholecalciferol on local
arterial stiffness and endothelial dysfunction in children with chronic
kidney disease[ J]. Pediatr Nephrol ,2016,31(2) :267-77.

[ 15] Kozakova M, Morizzo C,Fraser AG et al. Impact of glycemic control
on aortic stiffness, left ventricular mass and diastolic longitudinal
function in type 2 diabetes mellitus[ J]. Cardiovasc Diabetol 2017,
16(1).78.

[16 ] Fountoulakis N, Thakrar C, Patel K, et al. Increased Arterial Stiff-
ness is an Independent Predictor of Renal Function Decline in Pa-
tients With Type 2 Diabetes Mellitus Younger Than 60 Years[J].J
Am Heart Assoc,2017,6(4).

[ 17 ]Manrique C,Habibi J, Aroor AR, et al. Dipeptidyl peptidase4 inhi-
bition with linagliptin prevents western diet-induced vascular abnor-
malities in female mice[ J]. Cardiovasc Diabetol ,2016,15(8) ;:94.

[ 18 ] Ikonomidis I, Pavlidis G, Lambadiari Vet al. P673 Improvement of
arterial stiffness and myocardial deformation in patients with poorly
controlled diabetes mellitus type 2 after optimization of antidiabetic
medication[ J ]. Eur Heart J Cardiovasc Imaging, 2016,17 (2) .
ii136-ii143.

[19]Hegyi 1,Szabo T,Szele E et al. Association between increased arte-
rial stiffness and HbAlc and LDL cholesterol level in type 2 diabetes
patients[ J]. Artery Research,2016,16(6) :60.

[20] Jennersjs P, Ludvigsson J, Linne T, et al. Pedometer-determined
physical activity level and change in arterial stiffness in Type 2 dia-
betes over 4 years[ J]. Diabet Med,2016,33(7) :992-997.

[21]Guo L I,Lan J W,Zheng W et al. Synthesis and Characterization of
Novel Copolyesters Poly ( ethylene-2, 5-thiophenedicarboxylate-co-
terephthalate ) [ J]. China Plastics Industry,2018,5(1) :28-29.

[22 ] Chen J, Shi M, Wang N, et al. TSH inhibits eNOS expression in
HMEC-1 cells through the TSHR/PI3K/AKT signaling pathway[ J].
Ann Endocrinol ( Paris) ,2019,80(5) :273-279.

[23]Shang W, Cai T,Zhang Y ,et al. Facile one pot pyrolysis synthesis of
carbon quantum dots and graphene oxide nanomaterials: All carbon
hybrids as eco-environmental lubricants for low friction and remarka-
ble wear-resistance[ J ]. Tribology International ,2017,118 (2) :56-
58.

[ 24 ]Schadt HS, Wolf A, Mahl JA et al. Bile Acid Sequestration by Chol-
estyramine Mitigates FGFR4 Inhibition-Induced ALT Elevation[ J].
Toxicol Sci,2018,163(1) :265-278.

[25]Silva RO, Bingana RD, TMAL S, et al. Role of TRPVI receptor in
inflammation and impairment of esophageal mucosal integrity in a
murine model of nonerosive reflux disease [ J]. Neurogastroenterol
Motil ,2018,3(23) :13340-13341.

(2019 04 -30 A% STHEL4E: 290)



