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Effect of Angiotensin—(1-7) on Proliferation of Insulin-secreting Cell Line NIT-1

WANG Xiao-yun, XU Ming-tong*, LIN Xiu-hong, WAN Yan, REN Meng, LI Yan, YAN Li
(Department of Endocrinology, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou 510120, China)

Abstract; [ Objective] To investigate whether Angiotensin—(1-7) can affect the proliferation of mouse insulin-secreting cell line
NIT-1. [ Methods ] NIT-1 cells were divided into different groups as follows and cell counting Kit-8 method (CCK-8) was performed to
detect the proliferation of NIT-1 at different groups separately: (1) Glucose at concentration of 11.1, 25.0, 30.0, 35.0, and 40.0
mmol/L, mannitol at concentration of 35 mmol/L for 24 h; (2) Ang—(1-7) at concentrations of 0, 107, 10, 107, and 10~ mol/L
for 24 h; (3) High glucose (HG), HG+Ang-(1-7), HG+Ang-(1-7)+Mas receptor inhibitor(A-779), HG+A-779.[Results] (1)
Compared with the 11.1 mmol/L group, the cell proliferation were inhibited in the 35.0 mmol/L and 40.0 mmol/L groups (1.02 +
0.07 vs 1.21 £ 0.10; 0.90 = 0.05 vs 1.21 £ 0.10, P < 0.05). (2) No significant difference of the proliferation in NIT-1 cells was
found between Ang—(1-7) treatment groups (107”7 ~ 10~ mol/L). (3) Compared to the HG group, the proliferation of the HG+Ang-
(1-7) group was higher (1.14 £ 0.07 vs 1.44 £ 0.24, P < 0.05); Compared to the HG+Ang—(1-7) group, the proliferation of the
HG+Ang—(1-7)+A-779 group was decreased (1.44 = 0.24 vs 1.20 = 0.02,P < 0.05). [Conclusion] By binding to Mas receptor,
Ang—(1-7) could reverse the inhibitory effect of high glucose on proliferation of NIT-1 cells.
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1.1 SEI04H A 55

/N 5 R 3 WA A MO AR NIT—1 20 JfL A AR 5%
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o/ L V1470 2 W YR B AV 35 7 S5 il 8 A [) 0 4 R vk
JERR R,
1.4 KIGHA
1.4.1 RERER BT NIT-1 40 038 7469 % R
W GEALFE AN [ Tk 32 6 i A W s T L, ¢
R A A B 43 R 11.1.25.0.,30.0,35.0 Fl 40.0
mmol/L; [A] IR FH ¥ B2 A 35.0 mmol /L H EE B+
WHE R B X B4, 45 21381100 24 b, AHIRISE58 4%
TFFER 41K,
1.4.2 ARERE Ang—(1-7)%F NIT-1 48 fe 3 74 49
Hew R 6 4. XFHEZH 10~ mol/L Ang-
(1-7) 24 .10 mol/L Ang—(1-7) 41 .10 mol/L
Ang—(1-7)2HF1 107 mol/L Ang—(1-7)4, £52H%i
PR B4 11.1 mmol /L, &40 Ang—(1-7)3+
24 h, HEZ 4K,
1.4.3  Ang—(1-7) % &4 -F 569 NIT-1 20 foL34 74
IR WF5E 430 4 4. ol (HG) 4 HG+

Ang—(1-7) 241 HG+Ang-(1-7)+A-779 ZHH1 HG+
A-T779 21, WFFEH A A LM R 35.0 mmol /L
Ang—(1-7) ZHEIEH 107 mol/L; A-779 KU & Ny
107 mol /L, FHUNF N A-779 Ang-(1-7) ik,
AP FE B 30 min, /5 ILFIFE 24 h, HE 4
.
1.5 CCK-8 Lk ikt il 4 atEsE

K CCK-8 bk A NIT-1 20 j 0 3 58
oL, BOR B KA R i Ak gk, de s AL 1
x 10* cells fi T 96 fLAR T, 555% 24 h J&, Tl il 45
FEHYUERANAE 24 b, % LR THNAE, BHE
24 h JE EEE IR, H O RS FRE R E 10%
CCK-8 Ko , & FLANA 100 pL, 37°C .5%CO, i
FETHIEE 3.5 h, EEFRH 450 nm PRI KOG
B WG A0 H BOE H, 450 nm K
IO BE R (A450 nm) ZR7R 4R B HE B O
1.6 ZitEFRE
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%, P<0.05 MEASIHES,

2 % X
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TS TRV B A A B NIT-1 20, 255 4
/~A5 11.1 mmol/L ZHAH It ,25.0 mmol /L 2H 41 iy 3%
BB A (1.62 + 0.15 vs 1.21 + 0.10,P < 0.05) ,
35.0 mmol/L ZH F1 40.0 mmol /L 2 21 Jifd 3 % i) B
AR, Z R A G #E L (1.02 £ 0.07 vs 1.21 +
0.10,0.90 + 0.05 vs 1.21 = 0.10, ¥ P < 0.05),
30.0 mmol/L 205 11.1 mmol/L 241 2 [A] 2l o 4 5 2%
SIS EE L B IEAS 1.1 mmol/L 4HZ
() 241 34 B 1 25 SR e A T2 X, U R v
2 BT A MY R e AR B EB AR, BOR
T e B4 2 W B 6 NIT—1 41 o 3 5 ELAT X Ja) 5%
M), A el A AU AR R AR 2 A5 A2 A T
V%) ] 2 AR A S o) 4 e 9 EL A (R RV E D, T 2 4
ZWHR BE =35.0 mmol /L B U T 4170 1) 448 Ja 334 5 (
1),
2.2 AERE Ang—(1-7)%F NIT-1 40 ff1 3 58 A9
A1)

WE 2 Frs , 7ERT R S 11.1 mmol /L 1%
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B 1 FREREBZEEX NIT-1 4S5 E 2500
Fig.1 Effect of different concentration of glucose on
proliferation of NIT-1 cells

1)P < 0.05 vs 11.1 mmol/L glucose group, n = 4.

FERMT , Ang—(1-7) WEELE 107 mol/L F 10~
mol /L 2Z [A] B, NIT-1 4 Jifd o935 78 -5 %5 B 2H = 18] )
ERTGIHE X,

157

rantral 10-7 10-° 10 1+

Ang—(1-7) concentration (mol/T.)

B2 AERE Ang-(1-7)% NIT-1 4R E7E A 200
Fig.2 Effect of different concentration of angiotensin—(1-

7) on proliferation of NIT-1 cells

23 Ang-(1-7) X EH#ESEH NIT-1 4HAEIE3E
E AT

K H 35.0 mmol /L 1) i 45 BH V5 VUK 7% NIT-1
2R, ST A PR B S S R BRI Ang—(1-
7) X} BEAD A NIT—1 20 SRS 5 10 RE i), 45 5 R
5 HG 4 8, HG+Ang— (1-7) 2H 41 L 39 58 b 54
(P <0.05),HG+Ang—(1-7)+A=779 #H HG+A-
779 HEFSH TG FE L .5 HG+Ang-(1-7)41
H#, HG+Ang—(1-7)+A-779 #H HG+A-779 4
211 154 5 24 B S 08K (P < 0.05) , HG+Ang—(1-7)+
A=T779 415 HG+ A-779 2040 I 34 5 () 2% S+ TC 48
EI-S4C SN

F1 Ang-(1-7)3EZHESEH NIT-1 ZHAEHETEHNFI

IR

Table 1 Effect of Ang—(1-7) on inhibition of NIT-1 cells
proliferation induced by high glucose (x+s, n=4)
Group A 4so.m
HG 1.14 £ 0.07
HG+ Ang—(1-7) 1.44 + 0.24)
HG+Ang—(1-7)+ A-779 1.20 £ 0.02%
HG+ A-779 1.18 £ 0.07%

1)P<0.05 vs HG; 2)P < 0.05 vs HG+Ang—(1-)

3 4 ik

I 15 Iy e A2 450 T B R 85 2R A IS R 2 A
WE R A A J W S B AR FALA . R B 4
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Sy I AN RE NIT-1 4Af, TN [R)ve JiE 1) 5 4
BV WAL B N CCK -8 5 A I 240 At 33 7 |, 45 SR
B 7% A A U B N NTT—1 40 448 78 A7 A5 WL IH) 5
M), 2 JBE 1 v ) 2 R B R e A T e vk
£ (=35.0 mmol/L) (143 % E 7 R V0400 61 248 i 34
FH ., MBEF RS B Al A Rl 1 2 1
BN S el R RGN W  § - 81 A
FIVL)RE HG 5 R AR I JBR 5 40, ZERE IE 1B
o — 75 T RS B B B AT A 0 ) A e
FAVEFR . Wei Z8HORAISY 07 ) Wik FE 7 3~
15 mmol /L Z [A) iR, B BV B2 34 M, MING 20 fig 184
BRI 5 T AH FEBEME B A 11 mmol /L 41, BMR R
40 mmol /L B £ fg 4 5 BH 5. T B AN 98 AN R R
HAPHA /N BRUDE B 22 I Al A NIT-1 A2 A5 &
PR P BRA: B O, O ST e R R A VA
B NIT-1 2001 5 A 1 P AR B 200 LAY

Ang—(1-7) FE i Ang I 7E B R ME Bk E
H: 3§ 2 (angiotensin—converting enzyme2, ACE2)
YERTF AR, 0540 H rh: B PN D70 6 AR 522 I 9 JER
FEN VIR KA Ang 1T AERG, XT RAS B GITTVER, 2
FEEE ek A 7ok AR AEahHEm Brerdift |
P s s, B s B8 Ang—(1-7)-Mas
W TEAERF LR T WA QI b B BRI
B Ang—(1-7) MK Mas 3£ )5 FVB /N B
fiif 42 58 1, Santos 48 USIFE AT 73 WA Ang—(1-7 ) Fil
G R RPN R R rh AT S A Ang—(1-
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7) W, KEFEmESGE, PR
Ang—(1-7) A 036 18 I 2R AURR P 1 T R R AR age
Munoz 851225 T FWEAE T (A28 G A KRR
HE Ang—(1-7), JBE 5 ZAE RO 28 B IE B85 AL
FE AL RS R 55 0 F (At .GSK-3B,
AS160) i iR Ak B 2 59 0, R B 1 5 2 Hk b g 3%
et | T O MR s FLIZSUN AT 8% Mas 2 (404
Pl A=779 FrREWT, R RTINS R Ang 1T
ToUAb PN BUBE 5 240 I AN NIT-1 Ji5, 5 2830
W R R A2 R O L R R Ik (IR-B-
Tyr) &K F B 22 20 R W 2 1k (Akt—Ser) 35 i 2%
FEAR s A Ang—(1-7) M:[R] 507 & 0T 136 % Ang I X
Akt—Ser FRIE I, HER Ang—(1-7)fFAEXT 5
B AL ELAEAE R, 7EMEE) B A MIH5 ST Ang [ XF
ik 52 20 B S A S B RIVE T, T
SEma A,

AR ST e i A NIT—1 40 2 K 7 4
Ve LARRIHR BE 9 Ang—(1-7) b FRAH L, S8R 7E
107 mol/L ] 10~ mol /L ¥ & 5l N Ang—(1-7)
Jo AR AN MG A, RN B ANt T IE
WAE SRR Ang—(1-7) TCHH AR BEFEVE A 1M
T ST B I ) NTT—1 40 0 186 5l 7 55 760 ) 35 Rl
b, 7 Ang—(1-7) AR FR, W) & B NIT-1 20 ffd 3 4
S BROR Ang—(1-7) AT LAFE ST B B X NIT-
1 A AL A A I AR S TR Ang—(1-7) {2 i 14 58
YR AT B A=779 BT FHLIT , 27~ Ang—(1-7) {2 i
BB (RN Sl 1 45 S Mas 2Ry, BF9T SR
B Ang—(1-7)il it 454 Mas 2R 0] 540 2 Fh K &
XL, (e AR s e, e 40 it
T~, Rodgers ZUSIEBIFGETE S R s e 0 BE A
PN B B R RS Ang—(1-7), WEEE
T 0 AEL A AV L P 20 R I /N RRCEC ) Y B
2 78 Ang—(1-7) AT 45 HTALST 2400 B 6 41 A 1Y
HEFEAH] . Bindom S5V i 1 B #54% L ACE2
JH PR 2B AR IE % 19 db/m /N BRURDRE FR %% 3 i s
AL db/db /N, 1B 3R B PCNA XU 0 i fie 4
PR T A B A 5 , /R db/m /NERRT db/
db /NEU RS B A0 s 7E 45 B 3, A58 A
AN IE B £ BE , LR 5] Ang—(1-7) 454 Mas 2
AT HE BT E R S B AN A 3G FE M, UE—2
EIUE Ang—(1-7) AT OR9P R 5 B 4 Ml fe 32 —SE 451 5K
I I, AR RAAEAAEXT S B 4HMA
IR Z WA B8 Ang—(1-7) XSS B 20 B Y 44

Y, 55 Bindom 25 (B 57 25 A LA . Bindom
ARG AR NS, HAE Ang—(1-7)-Mas A9 I
iF ACE2 #EAT T, i ACE2 (=83 AN &8 —1
Ang—(1-7) , #E—5A JrAE 5 sld I sl A 72 s
T Ang—(1-7) (HIFFE AT BB % Ang—(1-7) % B
By B ANMIGTH AN . Ang—(1-7) 52 0 41 g 14 58
AR H BT AR WLHGE , BEAEA ST s ST 5]
LML PN Wit ERK 38 #0028 | 4k i 5 R R T %
SR F R As NI A0 5, Ang—(1-7) &5
A Mas Z IS5, 25 1o 0 ol BH T 28R i
SR AN A A R E— AR

ZE L PTR VBB R B R R M E RS
PEPH), Ang—(1-7) 454 G HHMIKSZ K Mas &2
A% RAS EA Sl /e, A R B A
A IS A, MR E R . AR S R
TEIR ) 2RIy WA AR P, Ang—(1-7) 383 Mas Z 1K
AIFEPLRMEXT NIT-1 403 58 00 IR T IR AR
T Ang—(1-7) X Ji & 20 L 1) 8 % 52 M) S AH DCAIL
W R R % 20 M T BE SRR BT B4 T BE SR YT RE,

SE .
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