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[ ABSTRACT ] Aim To investigate the role of Notch pathway in the anti-atherosclerotic effect of angiotensin-(1-7)
(Ang-(1-7)). Methods Oxidized low density lipoprotein (ox-LDL) was used to induce macrophages to foam cells.
At first, 107 mmol/L Ang-(1-7) and 10~ mmol/L A-779 were pre-cultured with macrophages before ox-LDL administered
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solely or together in Ang-(1-7) group and A-779 group. Notch ligands, receptors and downstream product Hesl were as-
sayed by qRT-PCR and Western blot.

pathway, toll like receptor-4 (TLR-4), nuclear factor kappaB ( NF-kB) and iNOS mRNA and protein were assayed by

Second, delta-like (DIl) 4. Fc was co-cultured with macrophages to activate Notch

gqRT-PCR and Western blot, proinflammatory cytokines interleukin 1beta (IL-1B), IL-6 and tumor necrosis factor alpha
(TNF-a) were assayed by using ELISA. Results Noichl, Notch2 and DIIl mRNA levels were significantly decreased
in ox-LDL group, whereas elevated in Ang-(1-7) group (P<0.05). Meanwhile, Notch3, Notch4, DI4 and Jagged2
mRNA levels were significantly increased in ox-LDL group, while reduced in Ang-(1-7) group (P<0.05). There was no
difference in DII3 and Jagged] mRNA levels between ox-LDL group and Ang-(1-7) group (P>0.05). The downstream
product of Notch pathway gene Hesl was significantly activated by ox-LDL ( P<0.05) , while decreased by Ang-(1-7) ad-
ministrated ( P<0.05).

4, promote translocation of NF-kB from cytoplasm to nucleus, and stimulate inflammatory cytokines IL-1f3, IL-6 and TNF-

Using DI4. Fe to activate Notch pathway could increase the expressive levels of Hesl and TLR-

« secretion (P<0.05).
reverse the effect partially (P<0.05).

Ang-(1-7) could rescue this alternation significantly (P<0.05).

Co-treatment with A-779 can

Conclusion Ang-(1-7) could alleviate TLR-4/NF-kB-induced inflammatory

cytokines secretion in macrophages via regulating DIl4-associated pathway.
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1.4.1 Ang-(1-7) st ox-LDL #5589 76, 5K 28 fit, Notch
155 BB K IR 0GR % 1.3 " 8y 77 % 4 THP-1
HRFERAONRES AR, AEFELE, A
RPMI-1640 3 3= 2t 5 AL 2 Ak 4 41 (1) 3 B 4,12
MNFEFR I R A (2) ox-LDL 41, fm A 80
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Lox-LDL £ &H 48 h, BEAE K e & LEA T
20 3R E B F Hg A I e B &4 40 e Bl T mRNA By
R L E AR,
1.4.2  Ang-(1-7) #F DIl4. Fc # 7% % TLR-4/NF-«B
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TLR-4(1:1 000) 2 NF-kB(1:1 000) £ 4 C T &
77, TBST ¥, AN % B T % 1 h,ECL % 8
% . P-actin 1 ku70 & 5, Al Gel-Pro ZR 4 47 ,

*1. 5l19F75
Table 1. Primer sequences for reverse transcription-quanti-

tative polymerase chain reaction

FeH JF51(5'-3")

% 5'-CGAGGTCAACACAGACGAGT-3’
T 5'-CCACATCGTACTGGCACAGA-3’

¥ 5'-GGCAGACTGGTGACTTCACTT-3'
T 5'-CCTCCATTCTGACACCTGTGG-3'

i 5'-CGCGTGGCTTCTTTCTACTG-3’
N 5'-CGTTCACCGGATTTGTGTCA-3’
3% 5'-GATGGGCTGGACACCTACAC-3’
T 5'-ACTCACACACACGCAGTGAA-3’
3% 5'-GCGTCCACGGCATCTGTAAT-3’
T% 5'-AATACCCCTCAGGGCAGGAA-3'
3 5-TGGGACTGGGACAACGATAC-3’
T 5'-AGTGGCGCTGTAGTAGTTCTC-3’

9% 5'-GATTCTCCTGATGACCTCGCA-3'
T 5'-TCCGTAGTAGTGTTCGTCACA-3'

0% 5'-CGGATGCACTCAACAACCTA-3’
T i# 5'-CATCTTCAGGGCGATTCCAA-3’

% 5'-GGCTCCAACTGCGAGAAGAA-3’
R 5'-CACAGTAGGTGCCCGTGAAT-3’

3% 5'-CTGAGCACAGACCCAAGTGT-3'
TUi# 5'-CCTCGGTATTAACGCCCTCG-3'

3% 5'-GTGATGTTTGATGGACCTCTGA-3’
T 5'-AAGGAGCATTGCCCAACAG-3’
3% 5'-ACTGGCTGAGCGGATGCATC-3'
T 5'-TGCTGTGGTCAGAAGGAATG-3’

3% 5'-AGCCCTTTACTTGACCTCCTA-3’
T 5’ -GCAGCAAGTTCCATCTTTCA-3’

3% 5'-CATGTACGTTGCTATCCAGGC-3’
T 5'-CTCCTTAATGTCACGCACGAT-3’
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bill
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NF-«kB

iNOS

ACTB

1.9 SFITESTHIE

BLF SPSS21.0 K # AT R T F 2047, £ ER
BB B AR vs R T, AE AT XA £ 4 E BEHOR
Wy H &7 E 00T, 2 N AR OR8] B 7 LR
F il LSD-t #: 3, P<0.05 h £ 3 A St #E L,

2 & R
2.1 Ang-(1-7) X} ox-LDL % S 8938 % 40 B 4 7 B
F o i H =M

ELISA 455 8755, Ang-(1-7) 7T B 401 ox-LDL

5 1A U6 UK 200 43 06 A R R TL-18 | IL-6 A1 TNF-
o, ZFE G L (P<0.05) , T iZAE a8 A-
779 A (P<0.05;%2)

3 2. Ang-(1-7) 3% ox-LDL % 5 098 i 40 A 5 IE B F 5 i
8N (x+s,ng/L,n=3)

Table 2. Effect of Ang-(1-7) on secretion of inflammatory

cytokines in foam cells induced by ox-LDL (x+s,ng/L,n=3)

Sl IL-1B8 1L-6 TNF-a
X 20 47.25+7.31 52.39+6.43  60.41+9.48
ox-LDL #H  137.78+10.45" 180.58+12.76" 221.21+19.39"

Ang-(1-7)21 98.71x8.77" 129.54+10.73" 133.41x17.52"

Ang-(1-7)+
A-T719 A

a N P<0.05, 5% 8L H 4 ;b i P<0.05,5 ox-LDL AH K ;¢ y P<
0.05,5 Ang-(1-7) 4 42,

121.55+9.8.8™ 151.39+8.33" 155.13+13.56™

2.2 Ang-(1-7) 3 ox-LDL S8k A H Notch
ESERRILMNZM

qRT-PCR %53 .7, Notch {5 5 19 T Jife i 5
Hesl 7£ ox-LDL 75 S A9 U0 PR 40 M o 3k B B34 hn ( P
<0.05) , #7~ Notch 15 5 76 JL VR 240 i v 1) B4 0% , 28
Ang-(1-7) FHiJ5 , Hesl mRNA [ & 3k B g 52 51| 17
il (P<0.05) ,

[, ox-LDL 0 380175 5 A 18 1) 76 UK 240 i oo
Notch {55 4% 73 F B R IK LA T AR B A £k
Hrf Notchl Notch2 Az 44} DIl BL{A Y mRNA ik
X IRZ T 18 ( P<0. 05) 5 4%, Notch3 | Notchd | Jag-
ged2 1 DI4 [¥) mRNA 3% K76 1R 4 M TE it 7% v
Wi F1E(P<0.05) ;1M Jaggedl Al DI3 mRNA [
IKTEHH B A8 (P>0.05) . 44T Ang-(1-7) T TR,
5 ox-LDL 4H H %, Notchl  Notch2 #1 DIII mRNA %
IS S 3E N (P <0.05) , 1M Notch3 | Notch4 | Jagged2
1 DlI4 /5 mRNA ik & FR#(P<0.05) , 1 Ang-
(1-7) FESPEZ2 A7) A-779 ATERS %% Ang-(1-7)
TERI(#3) .

i —247 Western blot £l Notch {55 5 18 %
FEHFRIBA BN &I, ox-LDL J34 5 , 76 1078 40
YR R, Hes1 £ 11 09 238 2 B 8 34, W]+
$E7R Notch 15 5 B A5 . [EAT, Notch3  Notch4 |
DIl4 98 (A 223k 5 72 i PR 4 i P i B B B FH(P<
0.05), Ang-( 1-7) A &R 43 4 i H 85 1 R 8 (P <
0.05) ,A-779 £ —E R LB Ang-(1-7) WI1E
H(P<0.05;8 1),
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% 3. Ang-(1-7) 3% ox-LDL i 58k 208 Notch {5 5182 mRNA RiEBI B (x+s,n=3)
Table 3. Effect of Ang-(1-7) on Notch signaling pathway genes in foam cells induced by ox-LDL(x+s,n=3)

IERERliliz o Xif B ox-LDL 41 Ang-(1-7) 41 Ang-(1-7) +A-779 41
Notchl 1.00+0. 12 0.60+0. 02" 0.79+0. 16" 0.73+0.03"
Notch2 1.000. 08 0.81+0. 04" 0.98+0.07" 0.75+0. 06™
Notch3 1.000.06 5.97+0. 16 2.23+0.22" 1.46+0.39*
Notch4 1.03+0. 31 3.90+1.11* 1.73£0.39" 5.00+1.20™
DIl 1.00+0.01 0.80+0. 15" 1.30+0.08" 1.13+0.09"
DII3 1.00£0.09 1.23£0.31 1.22+0.14 1.230.00
DIl 1.020.03 5.30+0. 02" 1.35+0.29" 2.63+0. 19"
Jaggedl 1.00+0. 05 0.96+0. 20 1.100.08 1.160.19
Jagged2 1.000. 05 1.60+0. 32" 1.21=0. 16" 1.300.09
Hesl 1.01£0.16 4.430.75" 2.91+0.87* 3.65+0. 41"

a N P<0.05, 5% B4 H 4 ;b g P<0. 05,5 ox-LDL 4 Fb 85 ;¢ i P<0. 05,5 Ang-(1-7) 4HH#

’\\"
’\\L& Qo a
i 0\’@ Q7 & ’\9 < ac
4:‘\& RS o et % 1.6
QM
S 1.2 b
o
Notch3 | 100kDa 3 § 08
£% 04
T
150 kDa T 0 ! !
Notch4 ){2&{& 0»‘@’ 1\‘@’ \ 1?%
3: ™ ,\/ A /
of (\‘5\ P“g’\'lg
S
-
£5 08
Hes1 37 kDa % 3
2% 0.4
Bactin | ee— w— a— w— 43 kDa §
0
&P :\\"
» oY I\ Q(\
[¢) ?‘(\Q PS\?*

of Hes1
o
o

Relative expression
(@]
>

Relative expression

16 s 1.6
ac
1.2 1.2 a ac
= ab
B o8 )
(=]
0.4 . . b
0 | 1 1 0 1 1 - 1

R
> Q So® & A Q-
o 9 Ps\g ’\9 ¥ oF PS\(X\ g>19‘&’

B 1. Ang-(1-7) % ox-LDL FS89/AK MM H Notch FSBEHEEORIZBIFM ok P<0.05, XL LE;D K P<0.05, 5
ox-LDL 41 I8 ;¢ A P<0. 05,5 Ang-(1-7) 4 HL#
Figure 1. Effect of Ang-(1-7) on Notch signaling pathway proteins expression in foam cells induced by ox-LDL

2.3 Ang-(1-7) %% Dll4. Fe RIS EEMAMAIER  TNF-o, 1] Ang-(1-7) 0] B B HIH] DI4. Fe iR E
ForibHI R m W A0 43 W6 8 9 IR TL-1B  IL-6 Al TNF-o, 22 574

ELISA 55 /% Dll4. Fe SEWEANIEILIEE T Sl 3E L (P<0.05) %A EH T8 A-779 500 %
W5 75 5 B A0 43 0 R RE R TL-1B8  1L-6 il (P<0.05;%4) .,
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4. Ang-(1-7) Xt DIM4. Fe Fl#0H B Lk 20 B 3¢ £ B F 5 b
FISSME (x+s,ng/L,n=3)

Table 4. The effect of Ang-(1-7) on inflammatory cytokines se-
cretion in macrophage stimulated by DI4. Fc (x+s,ng/L,n=3)

S| IL-1B 1L-6 TNF-«
Xif R4 28.14+4.31 37.68+3.13  49.5316.72
DI4. Fe 20 99.19+8.41° 139.98+10.47" 186.21+15.23°

Ang-(1-7) 41 68.68+5.56™ 89.74+6.86™ 123.46+11.78"
Ang-(1-7)+
A-779 41

a N P<0.05, 5% ML Hd ;b iy P<0. 05,5 DIM. Fe ZHH# ;¢ M P
<0.05,%5 Ang-(1-7) 4 b4,

88.51+6.08" 120.45+6.21"130. 13£10. 59"

% 5. Ang-(1-7) 33 DIM4. Fe #iEH) TLR-4/NF-«B i § mRNA &%
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Figure 2. The effect of Ang-(1-7) on TLR-4/NF-kB signaling pathway proteins expression in macrophages stimulated by DIl4. Fc
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