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Effects of Shengi Compound on the mRNA Expression of AT1R in the Aorta of GK Rats ZHUANG
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ABSTRACT Objective To observe the effects of Shengi Compound (SQC) on the mRNA expres-
sion of angiotensin II type 1 receptor (AT1R) in the aorta of Goto-Kakizaki (GK) rats. Methods Totally
67 GK rats were randomly divided into 5 groups, i.e., the GK group (n =18), the model group (n =16),
the atorvastatin group (n =17), and the SQC group (n =16). Another a normal control group was set up
(n =18). The diabetic macrovascular disease model was prepared by adding L-NAME ( at the daily dose
of 0.10 mg/mL) in drinking water for GK rats. GK rats, except those in the normal control group were fed
with high fat diet. Atorvastatin (at the daily dose of 1. 60 mg/kg) and SQC (at the daily dose of 1.44 g/kg)
were respectively administered by gastrogavage, once daily for 35 successive days. The blood glucose
was determined by glucose oxidase method once per week. After 5-week medication, the contents of tri-
glyceride (TG) and total cholesterol (TC) were determined by ELISA. The serum concentrations of angio-
tensin I (AngIl ) were determined by RIA. The mRNA expression of AT1R in the aorta was determined
by real-time quantitative reverse transcriptase PCR (RT-PCR). Results The blood glucose level was
obviously lower in both the atorvastatin group and the SQC group after 4 weeks of medication (P <0.05).
Besides, it was significantly lower in the SQC group than in the model group by the end of the 4th week
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(P <0.05). The concentrations of TG, TC and serum Angll , and the mRNA expression of AT1R in the a-
orta were significantly higher in the model group than in the normal control group (P <0.01). After 5-week
medication, the concentrations of TG, TC and serum Ang Il , and the mRNA expression of AT1R in the a-
orta were significantly lower in the atorvastatin group and the SQC group than in the model group
(P <0.01, P<0.05). The mRNA expression of AT1R was significantly higher in the SQC group than in the

atorvastatin group (P <0.05). Conclusions

SQC could significantly reduce the levels of blood glucose,

TG, TC, down-regulate the mRNA expression of AT1R in the aorta, and decrease the expressions of ser-

um Ang II of GK rats with diabetic macrovascular disease. AT1R might be one of effective targets of SQC

in treating diabetic macrovascular diseases.
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W DR A2 5 M) 4 N 2R B 1) E R , I 4ok,
Z—IME & 7k & R 4t (renin-angiotensin-system,
RAS) BRI Ko R I A8 78 =22 [1] 1) 5% 28 i Ay [ s
FEMHAS . BRTC SFB, B8 PR ol i RAS 1996
PENY o BRI R PR IR G 7 Y 2 A S TR
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AR Z B, TENG R ] 248 SOR BT, BEAE S50
WF5E R BB 2 BIOWE PRI 101 30 ok ok 1 s Ak S e
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FE T — o B/ RE IR - kB JE R R A AL
455k % 11 (angiotensin 11, Ang I ) 3= %58 5 1l
Bk K 11 A5k (angiotensin Il type 1 recep-
tor ,AT1R) YEF T N K 40 i 1 5 AL 40 I L 80 2 44 248
W B IE MR A 7 A — R A I G RN, i 4 E
TG P B e S UL AR 5 R RS R I AR
ARG AR IE AR T B A2 HE 5 E PR 1) 88 T30 AR e A 4
AL IR B B LA AR B K& . A2
FEME S EE A GK K EE 3 ik ATIR
mRNA & K fiE Ang IKFRISE0 , WS D5 4
RAS 521 14 £ B K 1) A JHL B 36 5 s RS It 69 722 1)
Bl

M5 %

1 3 5 A SPF 2t g &M 2 AU IR GK
( Goto-Kakizaki) kK Fi 85 H Al Wistar K ff 20 H,
P, GK KA (379 £19) g, Wistar K F14
1RHE (402 +31) g, Il {73 50 5250 3 0 A B 53

FEAF] L A IES : SCXK (171) 2007 - 0005,4% 2 ~3
HERFETUNAE NRERSZR s b,
2 i R s SREFRE (WA

2159 #WK159g 109 KIEM10g 1Lz
¥10g JF=10g 1hz410g #lK#6 9,1 9=

A FIEAZ5 10 g, B U148 H B 2500 58 B v R F
T2 IR A 77, 415080928 ), Bl 4 & At 7745 -
(10 mg/fr, 46 3% 5 AR 25300 B A B2 &, 4t 5
080502) ., Nw —fif3& - L — K524 H ik ( No-nitro-L-
arginine methylester ,L-NAME, 3£ [# Sigma /A F] /=
a4t 50 107K 1055) , Ang T U 9 40 Wik ) &
(dbmtdb sy A W H R B 5L T, it 5 : 20081120 ) , rTaq
it 2 It £ 38 7] ( TAKARA, %% 5. R10T1), SYBR
Green Realtime PCR Master Mix ( TAKARA , 175 :
DRRO081S) , H[F i ELISA 7 & (i M 45 i e 3 4
YR+ A B2 WL i 5. 2008080026 ) , H il = fig
(TG) ELISA 77 & (kM 7 B HE 35 A= B A R
A, #1L5:2008100023 ) , I BEM K45 (B EHEAY)
BLH B0 45 B A A, it 5. TS11DD7M0604 ) . ABI
9700 %! PCR " #41%, ABI 7500 FAST A% & &t
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3 R 85 H GK K FE M PEM FE 1 A
J& , WEPL AR 7E 11.1 mmol/L Dk i 73 HABESE
55, A REALHES 8 o GK 41(18 ) BEAIZ (19
H) BT (18 H) kS EE 4 (18 H),
Wistar K20 HAGIBRIMBHELE6. 7 mmol/lL UL F#&
2 HOHAY 18 HAE N IEH Wistar X HRZH , 2 B8 ik
(9] ikatites, MR S K BT FE AR My T 2413
YT AL A S B (nitric oxide synthase,NOS) #ijl
1] L-NAME 0.1 mg/(mL - d), iIn A KB K
BEHEC A H M, S0 PR K SRR B A8 A . I
Wistar X FEZH M) 2 58 4l e}, At 4 21 MR m) i35 i 1l e
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( R TRPRLEC A - 5 1)) 88. 2% FEHRME I 10. 0% |
JHEEE 1. 5% JEHNHER 0. 3% ) , F VU1 4 o 5 25 Rk e
SE B SR,

4 P IE% Wistar X RE4] . GK 41 K fi
I #e 5 mL/(kg - d) ¥ H A 3ER K BT At 7T 41
#%1.60 mg/(kg « d) (A4 TG 10 5, AR
FH 60 kg 11) # H BFTERAMBIT 5 B S R E A
i 1.44 g/(kg - d) (FHY FRAFIE M 10 5, A
560 kg i) HE B H R B, WA TR 42y,
IR IR, %S 35 K,

5 BRI A Iy i

5.1 MOBEIE KBRS B A I A i, SR
AT A LB, B OB A SR 45 Al o 5236 I 46
i R SR I S 1 Uk, B A I B[R] 5 L 8:00 B,
REHT— H AZE &, A SE K BRAT— H B 8:00 B 146
AR ANAR K AR FE S KR 800 B K il as i I

5.2 Mg IiE Ang I & &iE 452535 K
JEALFE R Blo Sl s T 5 8 % 1 B HE 2 M R A [
8 DU, USRI i), 4y BN sk I 32 Bl ik S
W E Bk A R BRI R, 76 T R KOl A TC 1 %5
BIOR M8 ~10 mL, SR 300 B K Go g5 W B 72 TG
KSR EEE (TC) 7K, il 5 593 1300 22 3% Ang 11
K-, e BRG] PR

5.3 T#k ATIR mRNA AR 3R]
BRREDIIK K1 ecm AR ESIKEECD R
TR A B B SR AR B ARG R TR A
PRAF . RRABENLI 10 AR K B 32 8 ik, R 2
1 RT-PCR #:ill%E ATIR mRNA /K, % Trizol iz,
FIG e A B A B8, N2 50 mg 3 3 ik b 32 B
RNA, DLE RNA 1.5 g Shidi e st SO AR , 4% BRI
T SRR B A UL I 7E 5 PCR A b 347 300 4%
SR, A — 2% cDNA 4, B W R B 20 pl. B
PL2 L 335 S RN 7= ) AR, e B O S I o o
PCR 7 & Ui, vK L ECE 20 pl () PCR S {4
Z. W2 B-actin R #5149 F 5. 1IE X.5'-TC-
GAGCAAGAGATGGCCACT-3', Jz X: 5'-CACAG-
GATTCCATACCCAGG-3'; ATIR A J¥ %] K. iF
X :5'-ATGCTGGTGGCCAAAGTCAC-3', Jx X:5'-
GAGCGTCGAATTCCGAGACT-3', i} & it PCR
P95 C A 15 min J5, #4795 C A8
20 s.62 CiE k20 s.72 CHE{H 20 s (HLHr B RESW
HAG5) 45 MEH ., HEYFHEFE RK DS FE R IERE I
Ct {5 HAHR N2 R B-actin LK Ct{E 2 H ok
JRRA 2 TR H R BRI X R A (- ACt =

H¥% A Ct - B-actin Ct)

5.4 FOLE R PCR Wmfiih st B
FE TR B AE BRI 1T PCR 7= 4 il i th 2R i 4 -
95 C 55,59 C60s 41 W, RELL59 C10s K
AL IL T2 AMEES, BRI M 0.5 °C, [A] i) 2% 1 h
PIREEKIAES 10 s, THIHLE WG 4 CIR7F. M
PCR 71y i fife 1h £ 14 - 257l fte Uk 2 8 o 7 ) ) 2 1
WS S Rl ik i 2 02 06, P-4 Al A i % — 3

6 Siitskdrik N SPSS 13.0 4ot #kf4 it
TR, TR X £5 FR, RARFEZE T %
A3, ZEL RIS 9 LR LSD ¥y, P <0. 05 K755
Aot Lo

# R

1 KRE—BRAL BT, S ARSI,
N R, B . S IEH Wistar XFHR4L L%, GK
KEBE MWD, oK & W2, K2, R .
SEE I AR RS0 T 3 H BTHE R TS 1 R,
ZEE AT 2 X, IEH Wistar Xf B2 f GK 4]
Hooser.

2 HAKRBMMLE (K1) LSBT ASZ
1 ~4JEF GK 2 A5 AL i % K F ¥ B 8w T IR
Wistar X[ 82 (P <0.01), Z525Hi GK ZH A BI4H |
BTFEARALTT 4L & 2 8 Jr dL b K F g, 22 5 640
2R (P >0.05) . 43254 JA2K GK 41 . BTFE s
1T K2 858 J7 tH M K- Y A 45 25 AT REAIR, 22
SAGIHEE (P <0.05) ; HZ K Jr dH K-
BRI [R5 R (P <0.05) , Bl 454kl 7T 41 5
BRI LLE, 27 BRI B X (P >0.05), 44)5
JAA , S5I1EH Wistar XFHRA] b4, GK 41 A2 %5 1]
MFEKSE- 03 8 T (P <0.01) s 2 A 25 JE Il
B K- B A T4 (P <0.05)

3 BYKRTC K TG AKFILE(F£2) HIEW
Wistar Xt HE4] 4, GK 4 TC KA RI4] TC . TG /K ¥
K0 B I+ (P <0.01) . GK 41 Bt ki1 40 & 2
FEE I TC TG /KW AR TALAIZH (P <0.01,P <
0.05);GK 41 . B{E il XS E 4 TC . TG
KR, 2 5B TEs i #E X (P >0.05) .

4 BAKBRIMGE Ang T K FEHE(F2) GK
20 TV 13 Ang I KSF-347 01 88 T 1F % Wistar %}
HEZH (P <0.05,P <0.01) . S H#, GK 4\ fi]
Fot M iT 40 &% 82 54l Ang 11 /K - B 8 A%
(P <0.01); BIHEMRAMITAH 5SS K E I 4 Ang 1L K
P, 2R IgH B X (P>0.05),
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R AHRRUMBE L

(mmol/L, x +s)

A

2H 51 n

L5 2T 4251 R 4252 KR 25253 AR BG4 K 25255 JHAR
1EH Wistar i /18 18 4.82 +0.59 4.90 £0.46 4.73 £0.55 4.64 £0.45 4.68 +0.51 4.85+0.35
GK 18  17.13 +3.85% 16.51 +3.36% 17.26 +2.90% 17.21 £3.03% 16.80 +2.15"%  14.03 +2.42%
LT 16 16.94 +£3.92%  17.21+3.90%  17.77 +3.42%  17.82+4.05*  17.69+3.31*  15.23 +2.66"
BB AT T 17 16.92+4.23 17.23 +3.84 16.86 +3.64 16.40 +3.62 16.16 £2.93*  13.75x2.60
BHET 16 17.17 +4.49 16.85 +3.68 16.15 +4.09 15.91 +4.00 15.51 +3.73*4 13.35+3.194

T SRR, *P <0.05; 51E% Wistar % IR [0 AL, 2P <0. 01 ; S840 [7]30 e, 4P <0.05
F2 HHAKRKRTC . TG.MIE Ang KT K E3k ATIR mRNA Rk (x +s)

2053 n TC(mmol/L) TG(mmol/L) 1% Ang II (pg/mL) n AT1R mRNA
iEH# Wistar i 8 18 1.67 =0.33 1.12 £0.49 547.44 +64.62 10 0.10 £0.02
GK 18 2.56 +0.71**44 1.46 +0.78%4 804.44 +80.11*% 10 0.37 +0.05**44
FEi7H 16 3.89+1.16 " 2.19+0.93*" 1155.71 £100.94** 10 0.60+0.21*"
FFEARABTT 17 2.77 £1.01% 1.34 +0.80% 803.21 +69.69%4 10 0.20 +0.034%44
SHE ) 16 3.01 +1.04%4 1.61+0.914 785.49 +89.05%* 10 0.30 +0.06%4

T 5IE% Wistar IR H4, *P <0.05, ** P <0.01; 5841 [LE,*P <0.05,%4P <0.01; 55 & 741 L4, 4P <0.05

5 HAKRIESNK ATIR mRNA ik ($#
2) GK 4l MAANEIK ATIR mRNA ik W] &
BT IR Wistar XFHR41(P <0.01) . SHEAIL 4K,
GK 41 BFTHEMfhiT4 2 12 J5 4l ATIR mRNA K
15 B B AR (P < 0.01); BT 4E &R fb T 41 ATIR
MRNAKTPNFSRE HA, 2R G5 FE L (P <
0.05),

W
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WITRA o BIFFEIERR < 76 B LAN A H ) s iR S R
P53 & FIBOMRL AL, 4K T W R AL T Bt ' . p53
S SR ATIR A eSS FHOCEE, S80Il
Aifrh Ang B BCRIRSC " ", BAME—Fh G EEH
B ZA—GPRO1"™ &t — MR =2 1A, 761
JIE R BE R GE , T AT A BRI B A SR FARR TS . A
W5, = A S H R A 5 1) GPRO1 & , A LA
fih 28 DA YEF /INBR P 12 200 6 3] 408 30 114 5 /N S 440 i 34 o
FIA S B, T X RAS BTG o A o A0 PR 5k
AR Ang 1T H R B 1Y R 2 804 o e 4R 2
ATIR ZARAF0, ATIR FE AR )12 Ho o A, 046
A= R E 2O 110N = NPT 19 111 =
ATIR 24 Ang Il /£ T B AR SR e 245, Lt
P95 ATIR TEAHMRRE b3 A1 %% B A AL o F 22

THIB LA W M7 A FRERC A 44, Hog it
T R IR W PR MR 1) = 22— /07 i R AR R
FEARLTST A g L A 9 19 R, 8 A 405, 5 1 BHL
fite ZRETHAS B I L5 A KAE

¥y S IR E AR, B 8 IR S A Z ).
SR T v LABEAR GK K BRI 25 18 R S S8 AL AR 2% i
BEE T, S PR R AR S AL AR A R 2 Y
Wi RS BE I A8 A SIS AU ) C S i 2R L 1 4 i
I E -6 FIE AL+ - o 2, M £ S kA%
itk E R -1 IR RN -1 KR -1
Fo35, THE GK K FR 3l [k o A 4 £ L H AR 7R 1 79 24 v
3% NO Je NOS i, el 2 RIS PRI £8 38 g 1 241K
FORIR A RAERAE 1 XS B2 ——fh i T 2%
YR BATFERRPLR RPN R A SRR A e B
AR ATIR SRR o
ARSI EE RN GK A IEH Wistar I8 ZH 1M
75 Ang I ZKF8 & 71 (P <0.05) , BB IR i GK
KEAFHEA RAS HUE R I; @ L-NAME Fil
g Bk — 2 % GK K B xE Bl I 48 P Rz #5493 , Jon )
TOME PR R LA e AT, B2 Ang T KB B
GK 41(P <0.01);Z &R 77 M BTHE M 7T ¥ REA 2L
FAARC R PR R I A 5 728 GK R BRI %S Ang 1T K-, H.
I REAR GK R BRI A s A A8 = 3l ik AT1R
mRNA FEik, ATIR Al 6822 K& J7 iR I7 B IRk K
MER LA S 22— MBS AERE, S &
52 07 W] AR R AAE AN SR AR , DR 1487 TN B2, 12D Bl ik
SRERE B TR i, H 2 R 7 7E 3 BT e AR M 7T
R
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