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Renin-Angiotensin System in Mesenteric Adipose Tissues in
Rats with Metabolic Syndrome”
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ABSTRACT: Objective To investigate the renin-angiotensin system ( RAS) in mesenteric adipose ti-
ssues and effect of angiotensin [ on adipocyte differentiation. Methods Thirty normal 8-week-old male Wis-
tar rats were divided into groups on normal diet and high-fat diet. The rats on high-fat diet for 24 weeks deve-
loped the metabolic syndrome respectively. The mRNA and protein expression of mesenteric adipose tissue were
measured by reverse transcription-polymerase chain reaction ( RT-PCR) and Western blot. Lipid drop in 3T3-
L1 preadipocytes and mature adipocytes were observed using oil-red O staining. The fluorescence microscope
was used to detect cytosolic-free calcium in 3T3-L1 predipocytes and mature adipocytes. Results The expres-
sions of angiotensinogen, angiotensin converting enzyme, angiotensin [ receptor type 1 in mesenteric adipose
tissue were significantly increased in rats with metabolic syndrome compared with those in rats on normal diet
(P<0.05, P<0.01). After administration of angiotensin [ , no lipid droplet in 3T3-L1 preadipocytes

and adipocytes were observed, however, intensive lipid droplet in adipocyte was found after administration of
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captopril and candesartan. Angiotensin [[ increased the intracellular-free calcium concentration in preadipo-

cytes (P <0.01), which was blocked by captopril and candesartan; in contrast, angiotensin [ effect was

blunt in mature adipocyte. Captopril and candesartan partially recovered the angiotensin [ -mediated increase

of cytosolic-free calcium. Conclusion RAS in the mesenteric adipose tissues is active in rats with metabolic

syndrome, and antagonization of RAS can recover the lipogenesis of adipocyte.

Key words: renin-angiotensin system; angiotensin 1l ; 3T3-L1 preadipocyte; adipose tussue; intracellular Ca>* level
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O RRZH 20% MBI R B, JFAFG LA PIBAR T
Y45 [ ( systolic blood pressure, SBP) =130 mmHg
(17.74 kPa) , %F3kJE (diastolic blood pressure, DBP)
=85 mmHg (11.6 kPa), =W/ & 52 R0/ ) 5 Ik 1%
(FR 73 B A v 198 15 2% -1 ) 4 W i i 1 6 R Tt
) . ST . & =R (wiglyceride,
TG) /=% & 5 £ 11 BA [& B (high-density lipoprotein
cholesterol, HDL-C) Iii5E (5 IEH% X M4 2% 7
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Ja, THRiFRHEPIMA 3-57 T 5-1-H L5y (500
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L) 33 dE, & HREER (5 pg/ml) 156
DMEM 7 75 3£ 4k 22 55 55 5 do 5 40 i 4y K
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210 °mmol/ L) ; Angll + ACEI 44 (DMEM 3%
FIEFINA Ang I1FI ACEL 5 F1 P9 i, &k i 10 ~°
mmol/ L) ; R4 2 A4 HEF[A]1 % 8 d, AbFE 8 d
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PR #3550 B T mRNA St % {5 N 2 i GAPDH
TG AR RN

St R EMEER. Angll kT JBITHL
A 1 ml0.05 mol/L =5 £ R, ~13KJ5 4%C . 3500
t/min, B> 5 min, TR EN6em, W EHE T &
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0.3 mol/L EDTA 50 pl. 0.34 mol/L 8-¥2 3 Msmik 50 pl
% 0.32 mol/L 2-%i 3 7,2 25 pl ik, IRAE,

4°C . 15000 r/min Z.05 15 min, R4 6cem, B
e PO SR e I Ang 1T BB 3R it

&1 RT-PCRG|¥F5

Table 1 Primers sequences used for quantification of gene expression by RT-PCR

Gene Primers sequences Annealing temperature (°C) Product size (bp)

AGT Sense 5'-TTCAGGCCAAGACCTCCC-3' 53 312
Anti-sense  5'-CCAGCCGGGAGGTGCAGT-3'

ATIR Sense 5'-GCATGTTCCCTTTCCTTATC-3" 55 385
Anti-sense  5'-GCTTGAACCTGTCACTCCACC-3'

ACE Sense 5'-CAGCTTCATCATCCAGTTCC-3' 53 407
Antisense 5'-CTAGGAAGAGCAGCACCCAC-3'

GAPDH Sense 5'-ACGGCAAATTCAACGGCACAGTCA-3' 57 231
Antisense 5'-TGGGGGCATCGGCAGAAGG-3'

RT-PCR: reverse transcription-polymerase chain reaction; AGT: angiotensinogen; ATIR: angiotensin Il receptor type 1; ACE;: angiotensin converting en-

zyme; GAPDH: glyceraldehyde phosphate dehydrogenase

Western blot 773% ¥ ik #EHUIR I 21 & H
EREHE . AR RN EE S B k5, B
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340/380 nm, KK 510 nm, DLAH N U 25 45
HEEA PR E Z e (Ratio) J W40 i 79 8515 5
AR, THET IR (ThE R = s - Rk
H), BAEDS5 PMHEA,

SitFAE ORI SPSSI10. 0 Goit Ao br . 5
IR LA KL = AR EIR R, P4 L ECR ¢ B
5, ZHRBIECRH T 200, P<0.05 hERH
A EE.
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A B e i 8 7 MS 4K A W0 B9 JBR B SR IR
ISR AR MS FHIE (£ 2) .

x 2 MS HRBAEARE
Table 2 Basic data of MS rats

Item MS group NC group
erigh[ (g) 557 +57* 442 +26
SBP (mmHg) 152 £11* 132 + 6
DBP (mmHg) 108 +16* 8 + 7
FPG (mmol/ L) 5.5 + 0.4% 4.6 = 0.3
FINS (mU/ L) 64.8 +28.50* 35.6 +£21.0
GIR (mg+kg™' - min~") 1.26+ 0.82% 7.03 £ 1.68
TG (mmol/ L) 1.48 + 0.4* 1.08 + 0.35

1 mmHg =0. 133 kPa

SBP: systolic blood pressure; DBP: diastolic blood pressure; FPG: fasting
blood glucose; FINS: fasting insulin; GIR: glucose input rate; TG: tri-
glyceride; MS: metabolic syndrome; NC: normal control

# P <0.01 compared with NC group

KRB ZERBIESA S RASHETH MS KK
1 Z s i 4121 AGT . ACE R ATIR fJ mRNA 3%
KR T IEE XA (P<0.05, P<0.01) (K
1); ACE Fl ATIR (%) 8 [ i 3% 35 B 2 5 F 1E % X Jd
41 (P<0.05, P<0.01) ([ 2),

AXRMRREHARD Angll K FRBERFNE
MS K BB & B IR W7 41 2L 50 3K Ang T 3 ¥
(454.8 +47.1) ng/L W F & T IF % % B4
(243.8 £17.6) ng/L (P <0.05); ffi'% 2k # MS
2 J% T %ok IR A B R AG I
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Fig1 mRNA expressions of principal components of RAS in mesenteric adipose tissues of rats

A. levels of mRNA expressions of principal components of RAS; B. result of electrophoresis by reverse transcription-polymerase

chain reaction

M. Marker; 1. NC-AGT; 2. MS-AGT; 3. NC-ACE; 4. MS-ACE; 5. NC-ATIR; 6. MS-ATIR

RAS: renin-angiotensin system;
#* P <0.05, ##%P<0.01 compared with NC group
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Expression of protein

ACE ATIR
A

B2 REURBE I AZh RAS & 4170 B8 F ks
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ATIR | — A 41 000
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B-actin | — | —
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Fig 2 Expression of principal components protein of RAS in mesenteric adipose tissues of rats

A. levels of protein expressions of principal components of RAS; B. result of electrophoresis by Western blot

1.NC; 2. MS

Myt relative molecular mass

#* P <0.05, #%P<0.01 compared with NC group
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Fig4 Ang Il induced the increase of intracellular free calcium

in 3T3-L1 preadipocyte and mature adipocyte
A AP <0.01 compared with Angll
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