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Sitagliptin Regulates Endothelin-1 and Nitric Oxide Synthase Through Inhibiting
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[ ABSTRACT | Aim To explore the effect of sitagliptin on the expression of endothelin-1 (ET-1) and endothelial ni-
tric oxide synthase (eNOS) in human aortic endothelial cells (HAEC) and its underlying mechanism in high glucose envi-
ronment. Methods HAEC were cultured in high glucose environment (25 mmol/L), and treated with different con-
centrations of sitagliptin (0, 5, 10 and 20 wmol/L, respectively). The mRNA and protein expressions of eNOS, ET-1,
iNOS and phosphate nuclear factor-kappa B p65 ( p-NF-kB p65) were measured.  The measurements for eNOS, ET-1,
iNOS, NF-kB p65 on mRNA and protein levels in HAEC were evaluated after incubation with tumor necrosis factor-o
(TNF-a) and sitagliptin. Results Compared with normal medium ( glucose concentrations for 7 mmol/L) , both the
mRNA and the protein expression of eNOS in HAEC significantly decreased in high glucose medium, while those of ET-1,
iNOS and p-NF-kB p65 protein significantly increased (P <0.05). Compared with 0 pmol/L sitagliptin, 20 pmol/L
sitagliptin significantly increased mRNA and protein expressions of eNOS, while decreased those of ET-1, iNOS and p-NF-
kB p65 protein (P <0.05). Compared with sitagliptin alone treated HAEC, both the mRNA and the protein expressions
of eNOS significantly decreased in HAEC treated with TNF-o and sitagliptin, while those of ET-1, iNOS and p-NF-kB p65

protein expressions significantly increased (P <0.05). Conclusions Sitagliptin enhances eNOS, represses ET-1,
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iNOS expressions at the level of transcription and translation through inhibiting NF-kB p65 phosphorylation in HAEC in

high glucose environment.

atherogenesis.
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XL F FEALFE N B 2 1 (endothelin-1,ET-1) (A
J R —SE AL R A T ( endothelial nitric oxide synthase,
eNOS) LA M5 T 8 — S AL & & T (induced nitric ox-
ide synthase,iNOS) ' | H#, B4 #5888 ET-1 F1
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YRR FERE ST R T K IE K 4 (dipeptidyl
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1.1 %

WAFT MERLEF o (‘tumor necrosis fac-
tor-a, TNF-a) ¥ B % [& Sigma Aldrich /5] ; A £ 3
Bk W B 28 B (human aortic endothelial cell, HAEC) .
DMEM 4 g 5 5= 2 (& 4 & 7 mmol/L) W & % [
ATCC /A 3 ET-1.eNOS . iNOS . #% F F kB (nuclear
factor-kB,NF-kB) p65 #ifk ¥ & % [# Santa Cruz /2
] ; BB 11 NF-kB p65[ p-NF-kB p65 (S536) ] 4 14 11
H % [E Cell Signaling /A & ; PCR X 7| & . real-time
PCR 541 & % & IDT A 7],

1.2 HpEEHRSER

DMEM T #3% 7 3£ F & HAEC E# A T 25 mL
BRMT, BRERM10% B FiE 3% W4
KEF, 5% AN ERE (5% BE)EH2~3
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This may contribute to the improvement of endothelial function and prevention of subsequent

EDTA B L4 fn, BRI ALEHMAER,S ~
6 R4 m T L%,
1.3 ZLWHARGYTM

O # 4 (4 4 E 25 mmol/L A % ) fa 3t B
A (AHEET mmol/L A H HE) ; @M F A R Wk E
WAF]37(0.5.10 & 20 pmol/L) F il HAEC, 3 %
B BEFRE T (25 mmol/L % 4 4 ) 5 5% 24 h; @ fL A
FE 4T H HAEC 24 h, 4 h W4 . 3 4 (T 24
W1FH) VKT IT 40 (20 wmol/L T 44 7] T ) | TNF-
a4 (5 pg/L TNF-a) | ¥ #% %] T + TNF-a 4 (20
pmol/L ¥ 7| T Bt & 5 wg/L TNF-a) .
1.4 real-time PCR #ill P9 B2 4 A eNOS ET-1,iNOS
% NF-kB p65 mRNA FRix

Trizol i 7] £ H HAEC % RNA, K # 5 J5 150
ng 17 cDNA % 4 300 nmol/L 3| 44T PCR #71l, &
FAZ .2 min T ZE 95C; F M ,30 s £ 1 min; iR
k,30 s £ 1min; Z %, 72°C ~74°C,1 min; 3t 40
f&#, PCR 5|47 :eNOS L ii# 5 4 5'-TGA TGG CGA
AGC GAG TGA AG-3', T 5| 4 5'-ACT CAT CCA
TAC ACA GGA CCC-3'; ET-1 L% 5l 4 5'-AGA
GTG TGT CTA CTT CTG CCA-3', T 3l 4 5'-CTT
CCA AGT CCA TAC GGA ACA A-3";iNOS Lt i# 5| 4
5'-AGG GAC AAG CCT ACC CCTC-3", Fi# 54 5'-
CTC ATC TCC CGT CAG TTG GT-3';NF-kB p65 t
#5141 5'-AAC AGA GAG GAT TTC GTT TCC G-3',
T# 5 # 5'-TTT GAC CTG AGG GTA AGA CTT CT-
3'; W% GAPDH L 5l 4 5'-GGA GCG AGA TCC
CTC CAA AAT-3', T 51 41 5'-GGC TGT TGT CAT
ACT TCT CAT GG-3', M % GAPDH A T 47 b K
1.5 GEENFEERN eNOS ET-1,iNOS NF-kB p65
X p-NF-kB p65 BB RIE

Bhk 7 %5 WA B LD B E L eNOS
(1:2000) ,iNOS(1: 1500) ,NF-kB p65 (1:1500) . pho-
NF-kB p65(11000) , 1 B-actin #7Efk H 812 A
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HERMFKAx s X7, ZABRERXA 2R
EHEN, AR BRI LFER B, P<
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p65 HIFRIE

55X R A L, = B4l HAEC ' eNOS /i mR-
NA FIE 238 FAK , ET-1 ,iNOS ) mRNA FI1%E
FARM R, p-NF-kB p65 HEHRIL R EFWE (P <
0.05;& 1 f1g 1),
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Xt FR2H
—
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eNOS 150 kDa
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p-NF-« B p65 65 kDa
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1. 3fEBAFFHEH HAEC F eNOS,ET-1,iNOS, p-NF-
kB p65 % NF-kB p65 f) & B &KE

Figure 1. Comparison of eNOS, ET-1, iNOS, p-NF-«xB
p65 and NF-kB p65 protein expression in HAEC treated

with high and low concentration of glucose

2.2 AREKEETEEIITIF eNOS,ET-1,iNOS & p-
NF-kB p65 Fi&E B0

50 wmol/L P& FIVT 4L AH LK, 20 pmol/L 4
HAEC ' eNOS ) mRNA FIE (£ A &, ET-1,
iNOS ) mRNA 1485 H LA & p-NF-«B p65 & H £ ik
BIFEML(P <0.05) , A ML 2] VG % 57T A ) T vk
JE 48] NF-kB p65 mRNA FI4E [ £EMER (P >
0.05;& 2 f1%2),

0 5 10 20  (umoll)
eNOS | - | 150 kDa
ET-1 | |27 kDa
INOS || m— |130 kDa

P-NF-« B D65 | g s e s |65 kDa
NF-kBp65| === === —— — |65kDa

B-actin| We— w—w— o— |13 kDa

B 2. REREAETTFH T eNOS,ET-1,iNOS, p-NF-
kB p65 % NF-kB p65 & B FKiEKE

Figure 2. The protein expression of eNOS, ET-1, iNOS, p-
NF-kB p65 and NF-kB p65 after treatments of different

concentration of sitagliptin

R 1. XEBAFFHEHE HAEC F eNOS . ET-1,iNOS,p-NF-kB p65 % NF-kB p65 B mRNA F1EHRIE(x +s5, n=8)
Table 1. Expression of eNOS, ET-1, iNOS, p- NF-kB p65 and NF-kB p65 mRNA and protein in HAEC treated with high

and low concentration of glucose(x +s, n=8)

. eNOS ET-1 iNOS p-NF-kB p65 NF-kB p65
mRNA EH mRNA HH mRNA HEH HH mRNA HH

YHHEZH  1.4+0.2 0.8+0.1 1.4+0.1 1.8x0.4 0.8+0.3 0.6=0.1 1.0+0.1 1.6+0.2 2.00 0.6

R 1.0+0.3* 0.4+0.2*°  1.8+0.2" 2.420.2° 1.3+0.2* 0.9+0.2" 1.6 +0.1* 1.5+0.5 2.6£0.7

aH P<0.05,bH P<0.01, 5% M40 LL#

* 2. FEREEEITFHR T ALSERN LA+ eNOS ET-1,iNOS . p-NF-kB p65 % NF-kB p65 (] mRNA F1ZEERIE (v £, n

:8)

Table 2. Expression of eNOS, ET-1, iNOS, p-NF-kB p65 and NF-kB p65 mRNA and protein in HAEC after treatments of

different concentration of sitagliptin(x +s, n=8)

FEREFIIT eNOS ET-1 iNOS p-NF-kB p65 NF-kB p65
Bz mRNA BN mRNA B mRNA EH I mRNA B[
Opmol/l 1.120.1 0.5+0.1 1.1£0.1 1.440.2 1.1£0.2 1.9+0.1 1.420.1  1.140.2 1.00.2
5pumol/L 1.0£0.1 0.7+0.1 1.2+0.2 1.6+0.1 1.1£0.2 1.740.3 1.320.1  1.240.3 1.20.4
10 pmol/L 0.9£0.3 0.6+0.3 1.1+0.1 1.5+0.3  0.920.2 1.4+0.2°  1.240.1  1.3£0.2 1.10.2
20 pmol/L 1.7 +0.1°1.5+0.1°  0.7+0.1" 0.8+0.1° 0.6+0.1" 1.2+0.1°  0.6+0.1"  1.2+0.4 1.1=0.1

a’§ P<0.05,b>% P<0.01,50 pmol/L 4 1L%,
2.3 TNF-o #0HI FA4& 517T XF eNOS,ET-1,iNOS &
p-NF-kB p65 RiZHIZMM

PR STTA L, VAR ST + TNF-a 41 eNOS

mRNA 1% 35 A%, ET-1 ,iNOS () mRNA Fl14E
FILAB p-NF-kB p65 2 [1 7355 (P <0.05) ;
5 TNF-a 4 HL#, PE#& ST + TNF-a 41 eNOS mR-
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NA P k80, ET-1iNOS # mRNA & H
DL K p-NF-kB p65 i [ 3Rk ¥ A%, 45 41 [H] NF-«B

P65 TR ZE R G I E L (P >0.05;K 3 fifk
3),

R 3. FEZHYWTFTH T HAEC & eNOS ET-1,iNOS, p-NF-kB p65 ¥ NF-kB p65 i mRNA f1EHRKIE (v +s, n=8)
Table 3. Expression of eNOS, ET-1, iNOS, p-NF-kB p65 and NF-kB p65 mRNA and protein in HAEC after different drugs

treatments(x s, n=8)

eNOS ET-1 iNOS p-NF-kB p65 NF-kB p65
| ,

mRNA HH mRNA HH mRNA HH HH mRNA s
X HEZH 1.2+0.2 0.6=+0.1 1.2+0.1 0.6=+0.1 1.1+£0.1 0.5+0.2 1.4 0.1 1.2+0.2 2.0+0.1
PakE ST 1.9+0.1* 0.8+0.1° 0.6+0.1* 0.2+0.2* 0.7+0.1* 0.2 £0.1° 0.6+0.1* 1.2+0.4 2.0+0.4
TNF-a 41 0.6+0.1° 0.3+0.1* 1.420.2° 1.2+0.2° 1.5£0.2* 1.4 £0.3" 1.8+0.2° 1.1+£0.2 2.1+0.1
PEAKFNT + TNF-a 41 1.2 £0.1> 0.5+0.1* 0.90.1"0.5+0.1* 1.120.1*0.6+0.2" 1.0x0.1" 1.1£0.2 2.3+0.3

a i P<0.05, 5% A LA b A P <0.05, SPEMEFITTA LA ;¢ P <0.05,55 TNF-a 4 H3E,

U3 03

AP P
G S, R

&g g

eNOS | = | 150 kDa

ET-1 |—' —— —|27kDa

iNOS | |130 kDa

P-NF-k B pE5 | M - . s M |65 kDa

NF-k B P65 | s s s s | 65 kD2

B -actin | e — — |43 kDa

3. "EHEYTH T HAEC & eNOS,.ET-1,iNOS, p-NF-
kB p65 B NF-«B p65 iR i%k

Figure 3. The expression of eNOS, ET-1, iNOS, p-NF-«xB
p65 and NF-kB p65 after treatments of sitagliptin, TNF-«

and sitagliptin + TNF-a combination

BNk LA N K 2L PR A i 48 e 52 A )
RS — B BR B, H 1) 8 B 65 02 20 koo +E A Ak
MEEGR SR, DI ST & B, & b nl fig 1 NF-
kB p65 1 fL, P ET-1 F1 NOS BYREAL , M 1 1% N
B INBEZEL™ . Sun 51 KBRS i E IR 8 5 57
f4 P9 B2 AL eNOS 3 A ; Guan 2517 fifF 5% 26 W
PR P75 S N B i ik PN B 40 K i B R ET-15 Ye-
huda %1% % 30 INOS 75 5 4 3R 55 T 26 1588 1 ; Mu-
daliar 2 & B NF-kB p65 1 1k 2 i W5 5 A 0E L
NE LR R, AT R E T eNOS ET-1,
iNOS J NF-kB p65 Fik W ox4h itk — 4 5 b
R SCHRAE

ABFE K I HAEC 7E A% 57T (20 pmol/L) F
T ,eNOS mRNA FIEE 1 (19 A 5, i ET-1 iN-
0S .p-NF-kB p65 % = H5 75 5 K35 7 P 19 mRNA K&
E SR PAME] . Nader 2517 & IR PGAR 51 7T ] 8

B NF-«B p65 7% 1k i 8 5 e 1 N B2 D1 g 5 Am-
ber % VRIFFE 2 W PE RS 5077 AT 38 00 RS R I
eNOS 2k ; — I [ 40 & F V8 4% F0TT 19 1 IR F 5%
SEILREA, VAR SN TT 0] et 2 AUBE PR AR B kY
FeIaE! ™ BRI, AR ST YR K DPP4 1 i 51
X MR ZE R F T ET-1 (0 FRATZERT ARG
PEEA & B, VAR FUTT AT 0 HAEC ET-1 B3R
ik, NF-kB p65 MR N 5% sl A+, HAE
W A U5 SRR A5 1 T BT A, I DA T A
R, TR — R YV R A 3R IK DL S5 2L
FIEIE S B ST & B, PO AR 5 TT RTam o B
NF-kB p65 1 b2l 3% i 1A 2% G0 (0 P9 52 T g™ 5 1k
A s — TR 5 2 BH  PE S B0 T AT A R DR e R
L S ) Sfe P R A8 0, A T 2 el o
NF-kB p65 {ifi fb 5B o ] 3 sk 300 2% 74 4% 47
TTFHUR A9 HAEC, t % B VGRS 51 77 Al 41 i w2 o 24
BRS04 NF-xB p65 S536 137 s5, i
i1k .

Rk — A B P AS 51 7T X P Rz 4 L eNOS \ET-
1 iNOS mRNA FI7E 4 235 B 520 J2 i 5k NF-kB p65
G0, AT TNF-a 7E8 NF-kB p65 45 531
TG, T TP Bz 40 M O PRI b 3R B R A
B, G5 R L, ViR HITT A TNF-a T HAEC
A, TNF-o 1 HI| 55 VG 4% %1 7T X} HAEC 09 p-NF-«B
p65 L} eNOS ET-1,iNOS mRNA Fl#E [ 31k (1)
FEVEF IRV, 76 4% 50 7T 0T I 55 TNF-o #4005 NF-
kB p65 . L3 ET-1 iNOS LI &l eNOS 2 ik iy 1E
FH, TNF-o FJERSE IS NF-kB {55 18 H , i H
eI — 2 E 45 eNOS il iNOS Ay 3510 eNOS
FIKZZ NF-kB p65 45, )R Z ,NF-kB p65 Lt n]
B eNOS 117 IR, T A AR AR T3 AR
FHUS! ) Katsuyama %510 % Bl — S8 4k 00T 38 i B i
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NF-kB p65 F3 I8 1 IkBa FFFAE iINOS Fik L M
NF-kB p65 {fifk, AT L R ALK eNOS 5
p-NF-kB p65 i 3R EEAH S

ET-1 25 5004 1 054 391 , v 75 5 RRE 20 1Y)
PR A B R PR AL b R S AR, NF-kB
p65 &5 5 G N 1) B B AZ L S T, Leon
2522 R A 2 T 3E 2L I ) NF-kB p65 i fL ik 2>
KB ET-1 BRis, AT E R AR, 7§
RSB AL H] p-NF-kB p65 [#{% HAEC ' ET-
IWEOE SV o W iy ¥ MR UG b semi) i €77 =2
TEALTE B A ML B B L, TSR AR IR
il A ST WA — SR JE 2 Ak, A A AT T AR AR S
6 T A T AR PN S 56 v 56 E PG A% 51T 235 PN 12 ) g
(IVER , 7E9 & NF-kB p65 15 518 0 oe b, {3k
PR BN 770 T A o FH BELA 751

S ARSI SE T R S S PN R 4 i ) e
5, eNOS ik [4A%, ET-1,iNOS } p-NF-kB p65 7
IKHE, DPP4 PRI Pa A% H VT Al i i 7P NF-xB
p65 IE TR SN EIF K 3G eNOS ik (B
ET-1 }2 iNOS 1J3Rik, Al DPP4 #1506 774
PRI Sl KR R AL B T — 7 A B AR .
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