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R TEBRE 117 RE&EH 1R, FRWEEMNRE SRGTR, THREHSS IR, BB L IE R EAN X
B P ACE Angll 4%, 0 % %2 & PCR % ;2242 ACE mRNA AT1R mRNA % ik | Western blot A& 5 28
2 ACE ATIR &8 £, B2 RHEEASLEREASUE LN, BFR THREHES 3 X, Ad5-ACE-
shRNA 7& 57 28 . Ad5-ATIR-shRNA 7% #5 28 Ad5-ACE-AT1R-shRNA 74 57 2L 3 Bk JE 4 #] T F& 25.2+5.3 mmHg.23.5+
4.8 mmHg.27.1+6.4 mmHg, % 14 X 4 %] F ¥ 24.4+5.6 mmHg.23.6+4.9 mmHg.26.3+6.9 mmHg, 5 17 X B e JE A P
@4 % 2 Kiz4HE Ad5-ACE-shRNA 74 55 28 Ad5-AT1R-shRNA 777 28 Ad5-ACE-AT1R-shRNA /& #7 20 B 3h bk J& 7
KPR THE, H 23 R RIEHT A T B 40.2+4.5 mmHg 37.8+3.9 mmHg 43.7+7.3 mmHg, % 37 X i fo JBA
Pret, 5 40 Kud b EF 5 2 REHATARTF G 3T R Fo gk 3 B2 f R N A4 A3 26 mmHg, 7 28 3R
EFRGIFEN; EF RS BARSIRIETLY R EWR, AdS-ACE-shRNA 74 57 21 Ad5-AT1R-shRNA 7% J7 41
Ad5-ACE-AT1R-shRNA & 57 2820 4% ACE Ang Il 2 F4& T = & 3 B4 Fo gk & 2 B 41 ( P<0.05) , ¥ 55 4 o /& 3 R
IR £ F %3t 5 & L, Ad5-ACE-shRNA 7% 77 20 Ad5-ACE-AT1R-shRNA 7% 77 28 i 28 4% ACE mRNA #= Ad5-
AT1R-shRNA 74 57 21 Ad5-ACE-AT1R-shRNA 74 57 2L/ 28 2% ATIR mRNA #) %5 8 4K T & sT 20 9% A 2t BE 20
(P<0.05) ,f 5 B fo /B3 FRLA 4R £ ¢ B4 it 5 & L, Ad5-ACE-shRNA 74 75 28 Ad5-AT1R-shRNA 74 55 20 Ad5-
ACE-ATIR-shRNA 7% 77 48 f%28 22 ATIR & & &k B E KT 2 G sF B4 %% B 28 ( P<0.05) . E4L 2 = Ad5-ACE-
shRNA 7 77 28 Ad5-AT1R-shRNA 7& 77 28 Ad5-ACE-ATIR-shRNA & 75 A w20 22 2 M9 B i &, 451 RNA Fik
TR ACE #= ATIR & ik, B4k SHR fo /& & 53R 45 , v, AdS-ACE-ATIR-shRNA 74 55 25 R R B & 46 A
RNA T & fe B 6y K B 657 LA RAF R R %,
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[ ABSTRACT ] Aim RNA interference was used to downregulate angiotensin converting enzyme ( ACE) and angio-
tensin Il type 1 receptor (ATIR), and to observe its effects on blood pressure and brain tissue injury in spontaneously hy-
pertensive rats (SHR). Methods SHR was randomly divided into 5 groups: blank control group, virus control group,
Ad5-ACE-shRNA treatment group, Ad5-AT1R-shRNA treatment group, AdS5-ACE-AT1R-shRNA treatment group, and
WKY normal blood pressure control group was set up. All rats in each group were injected 1 time in the first and seven-

teenth day of the experiment. On the third day after the first injection, enzyme-linked immunosorbent assay ( ELISA) was
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used to detect the contents of ACE and Ang II in rat brain, real-time fluorescent quantitative PCR was used to detect the
expression of ACE mRNA and ATIR mRNA in brain tissue, Western blot was used to detect the expression of ACE and
ATIR protein in brain tissue.
Results On the third day after the first injection, the tail arterial pressure of Ad5-ACE-shRNA treat-
ment group, Ad5-AT1R-shRNA treatment group and Ad5-ACE-AT1R-shRNA treatment group decreased by 25.2+5.3 mm-
Hg, 23.5+4.8 mmHg and 27.1+6.4 mmHg, 24.4+5.6 mmHg, 23.6+4.9 mmHg and 26.3+6.9 mmHg respectively on the
14th day, and the blood pressure rose on the 17th day after Ad5-ACE-shRNA treatment and Ad5-ATIR-shRNA treatment
On the
23rd day, the arterial pressure decreased by 40.2+4.5 mmHg, 37.8+3.9 mmHg and 43.7+7.3 mmHg respectively before
The

At the end of the experiment, brain tissue was examined by light microscopy to observe the

brain structure.

after the second injection The tail arterial pressure of Ad5-ACE-AT1R-shRNA treatment group decreased again.
the first injection.  On the 37th day, The blood pressure rose to the level before the second injection on the 40th day.
blood pressure of the blank control group and the virus control group continued to increase by 26 mmHg, there was no sig-
nificant difference between the two groups; the tail arterial pressure of the normal blood pressure control group had no obvi-
The expression of ACE mRNA in brain tissue of Ad5-ACE-shRNA treatment group and Ad5-ACE-AT1R-shR-
NA treatment group and the expression of ATIR mRNA in the brain tissue of Ad5-AT1R-shRNA treatment group and Ad5-

ous change.

ACE-AT1R-shRNA treatment group were significantly lower than those of blank control group and virus control group ( P<
0.05), but there was no significant difference compared with normal blood pressure control group. The expression of
ATIR protein in brain tissue of Ad5-ACE-shRNA treatment group, Ad5-AT1R-shRNA treatment group and Ad5-ACE-
AT1R-shRNA treatment group was significantly lower than that of blank control group and virus control group ( P<0.05).

The light microscope showed that the brain tissue structure of Ad5-ACE-shRNA treatment group, Ad5-ATIR-shRNA treat-

ment group and Ad5-ACE-AT1R-shRNA treatment group was significantly improved.

Conclusion RNA interference

downregulated ACE and ATI1R expression, reduced blood pressure in spontaneously hypertensive rats and improved brain in-

jury, especially Ad5-ACE-ATIR-shRNA treatment had obvious effect and less side effect.

plication prospect for gene therapy of hypertension.
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AR A ) ;PCR B 4 \ TagMAN 45 4+ ( b o % g 4
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BE AT _E A FLHY OD f8;11) LA B/B,% 18 4 4\ &
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CEB-A; @7 # 7 41 AL 47 %, H 2| 90% #y 20 fio. 5%
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shRNA 16974 . Ad5-ACE-AT1R-shRNA {577 4 2 5
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43.7+7.3 mmHg, 55 37 KWL KA Fr 8] 7F, 465 40 K
Af Il e b T 28 55 2 YRS R K-, Ad5-ACE-shRNA
JAY72H Ad5-AT1R-shRNA 577 4H . Ad5-ACE-AT1R-
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Figure 1. Changes in heart rate values before and after intervention in each group ( beat/min)
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Figure 2. Changes in blood pressure levels before and after

a N P<0.05,
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25 AN HR AL i aE X BEZH i 2H 20 ACE |, Ang T B

T IR R L X B4 (P <0.05), AdS5-ACE-
shRNA 76 J7 41 . Ad5-ATIR-shRNA 74 J7 4. Ad5-
ACE-AT1R-shRNA G J7 A I 4141 ACE | Ang Il 2 3%
K F 25 X R A 3% BR AL ( P<0.05) , 1 5 1E %
X A TE G122 25 5 (P>0.05) , U] Ad5-
ACE-shRNA . Ad5-ATIR-shRNA, Ad5-ACE-ATIR-
shRNA 28R ik vk 41 J5 B B B AIRI 41 4 ACE | Angll
K (R,
2.3 FXZHZE ACE #1 ATIR mRNA BIRIE

25 T REZH R A XT FRZH i 41 20 ACE F1 ATIR
mRNA FER %8 IE 7 1T AR 4 I & 3 75 (P<0.05) ;
Ad5-ACE-shRNA VA J7 41 . Ad5-ATIR-shRNA 34 J7
2H . Ad5-ACE-AT1R-shRNA J§ 7 4H i 41 21 ATIR
mRNA Fik 55 25 6 B 41 g 5 % I8 4 g 25 B AR
(P<0.05) ; Ad5-AT1R-shRNA A7 41 fil Ad5-ACE-
AT1R-shRNA JAJ741 ATIR mRNA Fik5 1F % 1%
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X BRI Ad5-ACE-shRNA 3497 41 HL 85 22 %A 481t
295 (P<0.05) . Ad5-ACE-shRNA JA¥7 20 il Ad5-
ACE-ATIR-shRNA J697 41 ACE mRNA FiE 5%
XTHRZ e EE R IR ZH | AdS-AT1R-shRNA JAJ74H 5.3

1. THRE 3 RNAL ACE 71 Angll E= (x+s)

FEAK (P<0.05) , -5 1E# MUEX R oGt it 27 2 5
(P>0.05), VLWl SHR 7EJE#fIkE 5t Ad5-ACE-shR-
NA . Ad5-AT1R-shRNA , Ad5-ACE-ATIR-shRNA /5,
ACE #1/88 ATIR mRNA AYZA0] B IR (% 2) .

Table 1. The content of ACE and AngIl in brain tissue 3 days after intervention(x=s)

A | n Ang I (pg/100 mg) ACE(ng/100 mg)
75 X R 6 9.51+1.13" 20.95+3.72°
G5 R H 6 9.36+1.02° 21.83+3.43°
Ad5-ACE-shRNA J4¥741 6 6.53+1.46" 12.96+2.76"
Ad5-AT1R-shRNA JA¥7 4 6 6.59+1.74" 13.25+3.61"
Ad5-ACE-ATIR-shRNA J4974H 6 6.47+1.61" 12.56+2.35"
TE I % iR 2H 6 6.02+1.23 11.67£3.41
a j P<0.05, 5 1E % IfiLUEXT BRLL L5 ;b i P<0.05, 525 6 B4 slops 7 5 IR A b 3%

R2. FHEE 3 RENZAA ACE 1 ATIR mRNA H95R1% (x+s)

Table 2. The expression of ACE and ATIR mRNA in brain tissue 3 days after intervention(x+s)

sy n ACE mRNA ATIR mRNA
25 I IR 6 0.352+0.052° 0.424+0.035*
S BE X R 6 0.343+0.043" 0.418+0.032*
Ad5-ACE-shRNA J5¥7 4 6 0.089+0.016" 0.215£0.025"
Ad5-AT1R-shRNA 5974 6 0.332+0.023* 0.104:£0.016™
Ad5-ACE-ATIR-shRNA JAJ7 41 6 0.085+0.013" 0.094£0.016™
IEH I X B4 6 0.097+0.014 0.217x0.017

a i P<0.05, 51E% M EX B LA ;b o P<0.05, 525 U6 PR 2H 300 3 4T FRZH L4 5 ¢ i P<0.05, 5 Ad5-ACE-shRNA WG 4L L% ;d 2 P<

0.05, 5 Ad5-AT1R-shRNA JAY74 L4 .

2.4 FNZAZR ACE #0 ATIR EEMIRIX

25 %) B 40 5 1 X B ZH ik 41 21 ACE il ATIR
B R R IE B T X B4 B 3 (P<0.05)
Ad5-ACE-shRNA 7897 4H . Ad5-AT1R-shRNA V4774 .
Ad5-ACE-AT1R-shRNA Y7 41N 41 21 ATIR 8 H 3R
RPN B 5 75 0 B A i 3 AR ( P<0.05) 5
Ad5-AT1R-shRNA & 97 44 #1 Ad5-ACE-AT1R-shRNA
IRYTAH ATIR &R IB 5 IE W I B ZH F1 AdS-
ACE-shRNA JRJT 20 22 S A i it 2% 22 7 (P<0.05) .
Ad5-ACE-shRNA J4J7 411 Ad5-ACE-AT1R-shRNA 4
Jr4 ACE B IR 0 R g 5 X R4 | AdS-
AT1R-shRNA JAY72H i AR (P<0.05) , Il 5 1EH i
FEXTHRZH TS 1T 27 22 5% (P>0.05) , 5 52 i 98 G
PCR &5 —3, Uil SHR 7F B i ik it 4F Ad5-ACE-
shRNA . Ad5-ATI1R-shRNA . Ad5-ACE-AT1R-shRNA
J5 b2 ACE FI/E ATIR mRNA (128 3K A%, A1
DIRe R AR BBEZ REIL (R 3)
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Figure 3. The expression of ACE and ATIR protein in brain tissue
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ACE-shRNA (Ad5-AT1R-shRNA Ad5-ACE-ATIR-shRNA  HJi%%, LA Ad5-ACE-AT1R-shRNA J&77 24H ka0
Jei , KM B2 2 4 AR RN /N sl Jik 72 16 4 i 7K B (Kl 4),
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¥
a \

)
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A
X

Ad5-ACE-AT1R-shRNAA T4 E% i Ex B
4. RNA FH 30 LR B2 (x100)
Figure 4. Effect of RNA interference on brain tissue( x100)

2.6 XFRTBIIRERISAE 0.05) , R WA FTHOH T F DIRETICF M (£ 3) o
41K BB DI REdR b L GE it 22 5 (P>

3. FHRXRFSREEREL

Table 3. Changes of liver and kidney function in rats after intervention

4 A n ALT(IU/L) Ser( wmol/L) BUN( mmol/L)
25 X IR 6 315 35+7 9.1x0.4
P 7T R ZH 6 3246 3417 9.2+0.5
Ad5-ACE-shRNA JAYT74H 6 29+6 37%5 8.9+0.8
Ad5-AT1R-shRNA J4J74H 6 28+6 36+6 8.7+0.9
Ad5-ACE-ATIR-shRNA 6741 6 286 345 8.6x1.2
IR I IR 2 6 29+8 40+8 8.8+1.4
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PTG R SCEVE T, ACE (7 XA RGE G, & RAS
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