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ATIR #0 eNOS 7ZEE B MELZ EFER"

kAR B EER FH OmpwmKR AW !

O E.BAN BWTmEERE 1 82K (ATIR) N R 8 — 4 LA A i (eNOS ) 78 8 SUs M & 1l R & A2 &
B rER, s FZLE TSRO R Ll A LG, KR BEAL B 4 41 % IR | midhdl Bl
BREUL BB R + mihd] 3% 4 A AFE R R, S e LRIk IR 2k AT1R 1 eNOS 3Rk, U5k -
A MEEE R R I BRI £ 8k ATIR Fi1 eNOS mRNA ik, SR S50 M4 b, Bk 2 41 K R 3 Ik
ATIR FEFFRIBEHN 0. 70 f5(P <0.01) , MiZhfik eNOS 2 F1# B2 K 20. 5% (P <0.05) ,eNOS mRNA [1)3i5
[ 0. 80 5 (P <0.05) ; S5XFHRLH b5, HAUR E + B4 KRk ATIR I FA N 1. 69 f5(P <0.01),
ATIR mRNA FAEHF 1.70 % (P <0.01) , i h ik eNOS 25 [k B FE{K 60. 2% (P <0.01) ,eNOS mRNA Fik
FEAG 2. 52 f% (P <0.01) , £5i8 B A & 45 4 P 3k Uk vk v i R BB Bk ATIR ik T, [FI B eNOS ik [
ik, ATIR 1 eNOS Zik /K1) 22 5 1l G5 $h BU 2 5 1R A TE A 5%,

SR R BURE U A KRR 1 BAZ AR (ATIR) 5 R B — LA & B (eNOS) ; KR
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Effect of AT1R and eNOS on salt-sensitive hypertension in rats
ZHANG Juan ™ , BAI Bao-gin, LI Li, et al ( * Department of Cell Biology and Genetics, Shanxi Medical University,
Taiyuan ,Shanxi Province 030001 ,China)

Abstract . Objective  To explore the role of angiotensin Il 1 receptor( ATIR)and endothelial nitric oxide synthase
(eNOS) in the development of salt-sensitive hypertension. Methods Newborn male Wistar rats were given capsaicin
subcutaneously to establish the model. After weaning period , the rats were divided into 4 groups and fed with different salt
diets for 4 weeks ;control of normal sodium diet( CON-NS) ,control of high sodium diet( CON-HS ) , capsaicin pretreat-
ment plus normal sodium diet ( CAP-NS) , and capsaicin pretreatment plus high sodium diet ( CAP-HS). The rats were
killed after 4 weeks’ treatment. Immunohistochemistry was performed to detect the expression of AT1R and eNOS pro-
teins in the artery. The expression of AT1R and eNOS mRNA in the artery was determined by reverse transcription poly-
merase chain reaction. Results Compared with the CON-NS rats, the expression of ATIR protein in the artery was re-
markably higher in the CAP-NS rats (P <0. 01) ,while the expression of eNOS mRNA and protein in the artery were re-
markably decreased in the CAP-NS rats (P <0.05). Compared with the CON-NS rats, the expression of ATIR mRNA
and protein in the artery was remarkably higher in the CAP-HS rats ( P <0.01 ) , while the expression of eNOS mRNA
and protein in the artery was remarkably decreased in the CAP-HS rats (P <0.01). Conclusion The expression of
ATIR mRNA and protein increase,and the expression of eNOS mRNA and protein decrease in the artery of the salt-sen-
sitive hypertensive rats induced by sensory denervation. The different expressions of AT1R and eNOS may be related with

the pathogenesis of salt-sensitive hypertension.
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ST AN P B e ot s K BRUBE AR WL
£ - M B 7 & & 4 (renin-angiotensin system,
RAS) 5L [H 1fi. 4% E 5K % 11 AY5Z /& (angiotensin II 1
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nitric oxide synthase,eNOS ) 7ERLHEI K R 5l fik =ik
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1.2 XABME  HHBE (capsaicin, CAP) (5
Sigma 23 F]) ; ARARE (LI EAL A0 A BR A
A]) ;eNOS | ATIR ¥t 2 sebEdiiA | s e 41kt
& (R LAY R R ARA R 5% - R
4 W% 20V (reverse transcriptase-polymerase chain
reaction, RT-PCR ) i 7| & ( KiEF A=W TRARA
A]) . YD-202A BUABEY) R AL CHT VT AR T 250 B
ST ) PCR 97 38448 ( ¥ [E Progene Techne 23
A]) ; DYY-7C BUHL KA (Fb i s — AR T ) 5 TY-
SPCT 7K-F-HL Uk A8 (b5t 78 B ARy Ik I & A PR
) ;Neofugel5R & 2 MUV R ES DAL (1 R
AN FR /A 7))  Tanon2500 HE MG AR 2 55 ( |
KAERH A PR F]) ; UV-2602 K148 4853565 3 1
(Mg T e Mg A BRA 7)) s BL-410 A¥{F 5 BoR
SRS (AR ARAF) .

1.3 F|irHH&x

1.3.1 ZhWi Rl sy vl S MSCHk [ S ] & sr
B B Wistar KBRS 1 ~2 d, KT
— WM T B AU R 50 mg/kg (VERAE 5% L
5% i 80 Az HRER K ) 5 X B4 B T v A TR AR
VSR, LI (4 FAE) S, R ERBEBL S B 4 4, BRA
10 H 0B (BB & 1% NaCl) | i dh 4 (kb
& 4% NaCl) , BHUS R 2H (1R % 1% NaCl) |, 3
HORE + m 4l (kB £ 4% NaCl) L4 41K R
SRR 4 JA (8 JEY ) 5 AT A TR A

1.3.2 FREE s A Ok R A i Bk i
R RN &K BT R A R ISR R, I 3 B
PRAR BUM 2 B8 B B4 ik, 1 20% 2 HidE
5 mL/kg& i3 SRR, FH AR 3R /K #EVE 10 min, B
JaH1E 0.1 mg/mL fiF% 4 28 BEER K #E T 5 min, H
FH 1. 5% 150 W 1R 2 w0 AcH) 25 1 (1
A 100 g /AT 1 mL/min) , 2 E kAR5, B
I FE Bk, 3% SR PR I E 24 b AFAR S
178 & Rl 45 4 41 20 A RIS AP A5 53 2 4,1 A

THRAAE D WALAE, fEFT RT-PCR &3, 1 7y
FHF Gz LAk,

1.3.3 K BhPk ATIR eNOS A F LKL R
AP AT AP TR A% 4 R & B 5 i 47 .
FH Image-Pro Plus 6. 0 BI85 B 854 43 #7 K B 30 ik
ATIR F1 eNOS £ ik 7KV, LG EE (A) {H R H
AR

1.3.4 KEZNk ATIR .eNOS mRNA 2 ik # il
K RT-PCR 32, #54E A IR P A 34057 0 U A -5 ok
17, M NCBI( National Center for Biotechnology In-
formation ) [1¥) nucleotide H #r 15 H 1% 3L [H ( ATIR,
transcript ID; NM _030985. 4 ; eNOS, transcript ID;
NM_021838.2) , A Primer Premier 5. 0 %1154y, &
i, ATIR I i 51 ¥: 5'-GAGAGGATTCGTGGCTT-
GAG-3', FiiF51%) 5'-TAAGTCAGCCAAGGCGAGAT-
3",eNOS %5 ¥ .5 -TCGTTCAGCCATACATC-
3 Fi514) 5'-CAGCCACATCCTCAAGTA-3', LA
B-actin fEAN ST AT =12 2 BT, (A %
AN HAXT

1.4 %ot SLERZERLL x =5 Ko, R SPSS
13. O BRAFAT BT o0 M, 4L R) 25 5 e R L R R
D7 224530 AR PR LU 38, R FH B/ N ik 3 25 6 A OG
K FH Pearson AHC/04, LA P <0.05 HZERHG

NEIS-98
2 & B

2.1 BMRAKEEA KHKREIRAAEL
25 LI R S AR RARE K 455
4 J&, S HRFEEZF TSI E (P >0.05),
2.2 BAKXRKBET(KLD) KHKRAED
HIF(o ) BB 22 R gt #E L (P >
0.05) ; /- 20555 3 4 JA, S50 B2 LA BRARUBR R +
AR R R R I e B BT, 2 R A G
X (P<0.05),

1 BAKRKREWSE(mmHg,x 5,1 =10)

SreaE ()
20 531
0 1 2 3 4
Xif B ZH 87.90 +5. 63 109. 00 £6. 76 118.00 +£8.52 117.00 =10.30 117.50 +12.21
b 87.70 6. 19 113.00 +7. 46 123.10 +8.20 126.50 +8.54 128.00 +8.98
PR A 88.00 £5. 89 107.00 7. 32 115.60 £7.70 117.50 +8.23 116.50 £9.87
B E + =3kl 89.50 +6.78 115. 00 £7. 09 128.00 7. 88 146.50 +9.97° 155.00 +10. 00*

L S IRAL A a P <0.05,
2.3 ZZKRA ATIR #2 eNOS & &k T (H 1)
5T AL LA, BB R A PN R + =y 3h gl KRR
Bk ATIR 8RR E AN T 0. 70 F1 1. 69
ARG FE X (P <0.01), 5% R4

B BRBURE BB + = ihdl K3k eNOS
EAFRIBREDIEAL T 20. 5% F160.2% (P <0.05)
AR, KB Bk ATIR EF3RiA 5 eNOS
EHFREETAME(r= -0.899,P <0.01)
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J.AATIR H K ;B eNOS KL ; Sxf AL 4 ,a P <0.05,b P <0.01,
BE1 KHKESIK ATIR Fl eNOS % 5

2.4 KRBk ATIR F= eNOS mRNA Fik EAL(H 2)
PR ZE + k40 ATIR mRNA (464 bp, 81 2A) %
KR IERTIRZH R 170 £5 (P <0.01) , 5% R4 [
B BRAOHER + mEh 41U 3 41 eNOS mRNA

1 2 3 4 M

1000 bp

500 bp

464 bp
400 bp

100 bp

A: AT1R mRNAZEX

2

3 3t i

RAS &2 AN KL s iR i —Fh s 2 A R
P RGE RO IME RGRE | HL AR T
MR A R EF mEENERY, S EkE 1 -
RAS 1Y FZRUN 4> T, S B 1T A K250k
BN EE ATIR SEA8 1% . ATIR B30E 12 3 1 & 1
Fh i A I AR 2 B AR AR AT 4G 0
N, S HRAL R, AR 2 + i B A (B i &
P bR AU R 1l ) K BBl ik ATIR mRNA Fl2g
FFETHE . 5 Georg &M BFIRAE R 3K,

—4 AL A (nitric oxide,NO) ;&0 MLE RGN K
TIREET 5K —FhEE 2815 7 580k ,eNOS 54
AJEZIR I3 A NO AR AR T AE R, S X
HEZH R BB, e o 248 4 A et v RS B
Bfilik eNOS 7E mRNA FIHE 13RI WK, AFRR
B, 7% Dahl RSN = R K B, 4% NaCl K& 10
Ji, 3k eNOS BTE I i 9 LA K& NO By A= 4
FESZ il FHZGHIRH LR Bk eNOS RN A 2%
BRRA YRR, 1 eNOS ik N85 3h ik
I HE )T 15 B LA R0 1) R A 2 DDA G

(470 bp, ¥l 2B) FikE /- ilFEAK T 2. 52 F10. 80 %
(P<0.05), MHXHHTEEREM, KRSk ATIR
mRNA 335 5 eNOS mRNA Eik B MAHLE(r= -
0.967,P <0.01) .

464 bp

B: eNOSmRNAF X
TE o1 BRAL2 . R 43 U R AL 54  HOHUAE + Fi#h41 ;M. DNA marker,

KRBk ATIR F1 eNOS mRNA #5355 Fyk &l

AR LE R W8, ATIR £ mRNA Fl#E /K
26k 5 eNOS BB R A, E—BIEL T
ATIR Fl eNOS [P %F T i 1) 2 A % e 22 0¢
I R ATIR Fl eNOS A HAEF A] B2 B b
Z A5 AU R i R 1 A AL 2 —
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HEATEMEEE R I KRR TR

) KK, AT FRA] ) R

# E.B8 FTEZEAEE(RSY) FIRERBRE] (CR) X 5 M WA 2017 S P B Bk A U A B 05 74 P4 H
FiE B 40 H SD K EFENL MAEAIZE 5%k B 40 ) A s A e B R Rl e Rl 4 5 8 L, S IR R LR A 8 R
A MAFIRIZH 356 H AT 4] WA 2 - A B + 1. 96 bRt 22 AY AR JRE K SRR ML 20 A SR 4 | (1 28 7 i (250 mg/kg) K BERE
PR (60% /d) 4,3 LE 12 Ji, T 20 JEIARWEE K BUFIERG i A8 M ikl . 4558 20 JAIOKR B REA | 12 Pl d (B
T2t PR 41 4 %o B 2 R O 44 8 43 31K (759. 30 +16.75) L (689. 30 £8.55) . (586. 10 +11.35) F1(598.00 +9.8) g,
NEHEH X BRAE (P < 0.01) , FAZE A BER BRI K TR (P <0.05) ; BBEEIRA R UL A e, fE &
PRl ZH B A 5 AR P 2H R P e | fi 1 PR 2H K BRUBTFAE Sirtl \PGC — oo mRNA ik 20 319 (0.42 +0.04) . (0.79
+£0.16) .(0.88 £0.06) ] FI[ (0.67 £0.19) (1.26 £0.34) (2.35+0.37) ], SHCIEA Lhds , (AZE s 2H  fig R oI
ZH K BRJFFAE Sirtl \PGC - 1o mRNA RiAFHE (P <0. 01 ) 5 LR BRIFAIAE P IR BT 25 1 K 3, 38 P i e
FRIZH R U IR I A RS A e, 4518 B T ml 4Dl R S SR 7R T, 0t/ JFE 4 B 1 B A 1, LML T e 5
A Sirtl 1 PGC - la [ mRNA ik 2 2o Ig IR B LA 5%,

SERA . = M e IR B IO 5 AR S B e B KR M i A
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Resveratrol and calorie restriction improve hepatic steatosis in obese rats
LIU Tian-e,ZHAO Jian-ya, CHEN Gang,et al( Department of Environmental Health ,Institute of Public Health ,Nantong
University ,Nantong , Jiangsu Province 226019 ,China)

Abstract ; Objective To investigate the effect of resveratrol (RSV) and caloric restriction ( CR ) on hepatic steatosis
in obese rats fed with high fat/sugar diet. Methods
and a control group and fed with high-fat/sugar and basic diet for 8 weeks. The obese rats with the average weight of

Forty Sprague-Dawley ( SD)rats were randomly divided into a model

1. 96 times standard deviation of the control group were picked out from the model group at the end of 8th week and then
were randomly divided into obese , RSV (250 mg/kg)and CR(60% /d) groups. The improvements of hepatic steatosis of
the rats were observed at the end of 20th week. Results At the end of 20th week, the mean body weight of rats in
obese ,RSV CR and control groups were 759. 30 +16. 75,689. 30 +8. 55,586. 10 +11. 35,and 598. 00 +9. 8 g,respectively,
and the mean body weight of the obese group was higher than that of the control group(P <0.01)and that of RSV and CR
group were lower than that of the obese group( P <0.05). Total energy intake in obese group was the highest,and that of
the CR group was the lowest. The liver silent information regulator 1(Sirtl ) ,peroxisome proliferator-activated receptor-coacti-
vator 1a( PGC-1ae) mRNA expression in obese,RSV,and CR groups were 0.42 +0.04,0.79 +0. 16,0.88 +0.06,and 0. 67 =
0.19,1.26 +0.34,2.35 + 0. 37, respectively, and those in RSV and CR groups were higher than those of the obese group
(P <0.01). The vacuolar accumulation was observed in liver cell of obese rats rats,and the rats in RSV and CR groups had
relatively mild hepatic steatosis. Conclusion Resveratrol can simulate the energy restriction to reduce hepatic steatosis,and the
mechanism may be related to the increased Sirtl and PGC-1ae mRNA expression and fatty acid (3-oxidation function.
Key words :high fat/sugar diet;obesity ;resveratrol ; calorie restriction ;steatosis
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