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FRMEM, HE ¥ 8 AR SD XK 60 REEHLA A BT ARA BB A R K IR B A BS54, H
EEFIRBEFYER, BRUEE ENELAXERN 1d FHRIPAFERDE10mg « kg™ « d7HH
2mg kg7 dTERLBEAAMERAN G EE AR EE 1K F8 3 A, 3 AFEERULE LN
HERRAS, LABUR S B W i 3 A0 i B B K E T (Ang IDWREE; AR - B 48 X (RT-PCR) I
.0 LP ACE2 f1 ACE #9 mRNA Rk I B RARZEE B (Western blotting) MM HBEA XK. KR 5§
B F AR A AR 3 RoD LA Ang T 9 BF B B 986 8% (I 3K (495. 1£55. 6)ng/L H (269. 24 39. 5)ng/L,
> JLC103. 64-23. 7Ing/g H.(49. 5+13. 5)ng/g, P ¥7<C0. 01, FI & % VD 4B T FI AT F+ 85 Bk B (P $<C0. 05),
wORIR AR E S TR B A U 3K (702. 24+ 40. 6)ng/L H (612. 6435. 5)ng/L, .0 ML (211. 5+ 21.5)ng/g K
(189. 6+ 43. 6)ng/g, P ¥<C0.05), #MAH LU ACE2 ER R ERFE XM (EE 1.1640.06 | 0. 79+
0.04, 3K 0.54+£0. 08 t 0. 4140. 04, P 34<C0. 05) . SHRERIZH Ho %, &R Y18 T .0 UL ACE2 Faktim, 2
PR, KPR ERRH ACE2 ERRSAFHEE 1L.OF. 1.6 E . BERESIINE 1.3/F.1.6 1%
(P #<C0.05), HERIH ACE EAREFERIAZEWMEA 2.10£1.07 H 1. 0240. 05,2 H 1. 9340.09 {
0.26+0.09,P #<<0. 0, R WHMHEREXEERW (P H5>0.05), St BEFKHEETEE AL
AL ACE 1 ACE2 WERRERRZ ; F KW IBA el EAEKEREZEBTER.
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An experimental study of expression of angiotension converting enzyme 2 in myocardium and effect

of telmisartan treatment in pressure-overloaded rats WANG Li-jun* , MA Hong, LIAO Xin-zue, HE
Jian-gui, ZHANG Wen-wu, TIAN Fang, CAI Yi-ming, GU Hai-bo, HAO Yan-hua, HU Xue-song,
ZOU Hong-mei, ZHOU Qiu-ling. * Department of Cardiology, The Affiliated Baoan Hospital of Nanfang
Medical University, Shenzhen 518101, Guangdong , China
[Abstract] Objective To study the effect of hypertension and telmisartan treatment on the protein
and gene expression of cardiac angiotensin-converting enzyme 2 (ACE2)in pressure-overloaded rats. Methods
Coarctation of suprarenal abdominal aorta was reproduced in 8 week-old male Sprague-Dawley (SD) rats
and then randomized into 4 groups, including a sham group (z=15), a suprarenal aortic coarctation group
(model group, n=12), a suprarenal aortic coarctation with low-dose Telmisartan treatment group (low-dose
group, 2 mg « kg™!
group (high-dose group, 10 mg « kg™' » d™', »=13). Telmisartan or equivalent amount of normal saline was

*d™, n=11) and a suprarenal aortic coarctation with high-dose Telmisartan treatment

gavaged 24 hours before the operation and once every day afterwards for 3 weeks. At the end of 3 weeks, the
concentrations of angiotensin (Ang I ) in plasma and myocardium were measured by radioimmunoassay.
Changes in both protein quantity and gene expressions of both ACE2 and ACE were determined by Western
blotting analysis and reverse transcription-polymerase chain reaction (RT-PCR) technique, respectively.
Results Suprarenal abdominal aortic coarctation induced a significant increase in the plasma and myocardium
Ang I concentration (plasma:. (495.1 = 55.6) ng/L vs. (269.2 =+ 39.5) ng/L, myocardium: (103.6 £
23.7) ng/g vs. (49.5+13.5) ng/g, both P<C0. 01] and expressions of gene and protein of ACE (P<C0.01)
and ACE2 (P<C0.05). Telmisartan further increased the concentration of Ang I in plasma and myocardium
in a dose-dependent manner {plasma: (702.2+40.6) ng/L vs. (612. 6= 35.5)ng/L, myocardium (211. 54+
21.5) ng/g vs. (189.6+43.6) ng/g, both P<C0.05), and induced a dose-dependent increase in both protein
and gene expression of ACE2 (protein 1. 160. 06 vs. 0.7940. 04, gene 0. 54+0. 08 vs. 0.41+0. 04, both
P << 0.05). Expression of ACE2 protein in low-dose and high-dose groups was increased by 1.0 and
1. 58 folds respectively, and gene was increased by 1. 3 and 1. 6 folds (all P<C0.05). The expression of ACE
protein and gene in model group increased significantly (protein: 2. 10£1. 07 vs. 1.0240. 05, gene: 1. 93+
0.09 vs. 0.26 = 0.09, both P<C0.01). Telmisartan had no significant effect on ACE gene and protein
expressions (both P>>0.05). Conclusion Suprarenal abdominal aortic coarctation induced a significant
increases of ACE and ACE2 gene and protein expressions. Telmisartan induces a dose-dependent increases of
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cardiac ACE2 gene and protein expression,which may be the mechanism of its therapeutic effects.
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1.2 B ESKERESYRER A & B or .8 AR
MEdE SD KB, 60 2, KE 250~300 g, B P LK%
RSP OREE . 2% Jouannot FC N BT
TEESIKEER B KRAEL 70% . BFR4A
RYIFF, R4 78 0 F 3 Bk B BE ML B 7 R 2 KB4
H4 A BFRAEESH KA FHBERLD XK
VIR E (2 mg « kg '« d"DIRITH MK HE
EHEQ0mg - kg - dDRITAH.BH IS K, &
ARG HAZHN KRS HAE 15.12.13 F1 11 B,
ARET L dBERYHAUEXRDHE 1 ml 5ER,BRF
ARE RBERHNE L ERABERK, 53 A,

1.3 BIEER X

1.3.1 I3 &0 0L Ang T ¥ BE WU 8 - 760 45 Bk
A CERIML 2 ml, A SH WK TES
#5),4 CTF 2 500X g B 15 min, 5B MK B T
-20 CUkFEBRFHFN. BMAELEWBBELN, RE
JE A B B B B8 % (1 mol/L), 20 min J5 BUH , BF
BE 1 min,3 000X g BY.0> 15 min, FIFRETRIE
Bh-20 CHRARHN . M3 X0 Ang T ¥R E
¥R RS S s PR RN & UL B R AE
1.3.2 WHEF-BAEE RN RT-PCROK.C N
ACE2 f1 ACE ) mRNA £k QR AEEWHEEEH
#5100 mg, A TRIzol 5 & RNA,-70 CR#F
%M. @cDNA fy PCR ¥ # . f RNA %% 5% 4 i
B cDNA fE AR FITY . ACE2 31955 LiF
5'-CATTGGAGCAAGTGTTGGATCTT-3', F ##
5-GAGCTAATGCATGCCATTCTCA-3 , H i ™=
Yy B Brh 298 bp, ACE B|# %51 L 5'-CC
GAAATACGTGGAACTCATCAA-3', Fiff 5'-CA
CGAGTCCCCTGCATCTACA-3, HH =W ¥
R Bt 243 bp. B-WizhEBH (B-actin) I #1551 : L F
5'-GGACTCCTATGTGGGTGACGAGG-3', T i
5 -GGGAGAGCATAGCCCTCGTAGAT-3', B #
FEMIY 1 Bl 866 bp., PCR B &4 :94 CAEH
505,55 CiBk 505,72 CEE/H 1 min, {E3F 32 K,
B JE#EM#H 10 min, PCR P=#@ &1 5 pl ™Y
T DR W O i e K R I R R o A (X A i
MR AW, FREEBREEWHE, UEREREMN
B-actin mRNA } 5 R#EITRIE.
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1.3.3 HERAREZEPFE (Western blotting) i I
LBl ACE2 #1 ACE M A Rk UL L B I 5 B
41, 1 1 ml RIPA (radio immunoprecipitation
assay) R BT K, OB EEWR, A DR
BHEHTEAREE. B30 pg BEARM 5 X + 24
R (SDS)ZE ik, A B A A HE, R g o
Tk B B B AL REMAR 1 500 HBR
—HULFEH KR ACE2 B Hisi il EH KR ACE
BHDOEE %, AR (Tween)20 B Tris 22 vp ¥
(TBSTO¥E 3 A 1+ 1 000 BBfy 451 (BAR
A EAYERIC R IgG)EEFE 1 h, TBST 3t 3
W, Be# BN .4 RAREKERI T REST
B R S AT E R ST .

1.4 S5t 4b 78 . 8 B SPSS 10. 0 i i+ 5Kk 44 . $UiE
U EAREE ) TR, RN E5E
K A8 N & 7 2 2 # (one-way ANOVA),P<<C
0.05 AERAHHZITFEE N,

2 & R

2.1 ERVPHERE MK 0L Ang T 7K 152
ED:-5BFARAHAEB ERAME . LN Ang T
WS BT E 4 109.3%.83. 9% (P ¥<C0.01); 5
MERVZH B, B ok VR B4 i 2% . 0 AL Ang T
WESNAEA 83.0%.23. 7% . BEREBHAAB Y
104. 2% .,41. 8% (P ¥3<C0.05), H & A& F B 4 (M) =
FMELITFE L (P<0.05),

2.2 BFAUHEXM O ACE2 BEEBHEW(E L,
D ZMRETFTRBELCNALNE -—EEN
ACE2 BHEZX HEY ACE2 EAEEBEBFAR
20 B @ 88 (P<<0. 05); B R Y I 4 ACE2 &
HERBBERM FEENBRBE. B EFNEHE
BFARHS L 2.8 5.1 9 1%, BAERI 4 4> 5
Bime 1.6 £5.1.0 5 (P ¥y <o. 0D, B . EKHE4H
B L 2 R INE St ¥ B L (P<0.05),

2.3 Byt ACEZ mRNA £EMEH
(RLED EBRETARONARGE —ER
#) ACE2 mRNA #ik; A4 ACE2 mRNA %Kik

BBRF AR B (P<0.05); Bk HEITFA
ACE2 mRNA KX BEWM FENEMREBMN. 5.
RABARBFRASBIHEMY 2.4 £5.2. 0 %5, 8
BRI MYy 1.6 £5.1.3 45 (P ¥<C0.01), & . f%
B4 6] Eo e 57 A e L (P<<0. 05).
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97 000
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- 3

I~ 4 K A BT R R Aok U a4 ) i 4
2 EBXVUHNESEREKEOH ACE2 mRNA %% 598 W

J.
I H
i z

2.4 FKUHMOW ACE BEARENEREGE 1,
B3 PR ET KR OMHAAET —E8 ACEE
HERKEUHACEESERIBRBFARABEN
In(P<<0.01); SERMALLE, B EANBERFRYD
Xt ACE BEHFRZXH LB EH W (P ¥>0.05),

| -
g

T~4 R BT ARUL BB R HUE AR R A
B3 FRyEXENBHRHAROCI ACE &R REHEM

2.5 EAyHEITL P ACE mRNA £ HWE MW
GRLHEO EEMRET, KROVNHLANE—E
& ¥ ACEmRNA % 1% ; # & 41 ACE mRNA £ ik

1 BHRUOHEHMEHBATARLEMOH Ang I .01 ACE2 1 ACE EH K& mRNA EEHE M (r+s)

Ang I (ng/g) ACE2 £k (A ACE £k (A )
A5 ik 78
ifi 3 LR (=] mRNA =] mRNA
BFEARA 15 269.2439.5 49.5413.5 0.7940. 04 0.4140.04 . 1.02+0.05 0.2640.09
BRI 12 495.1455. 6° 103.64+23.7° 1.1640. 062 0.5440. 08" 2.100. 07° 1.9340. 09®
BXRUHEMEHAREA 13 612.6+35.5%  189.6+43. 6> 2.3240.09% 1.2340. 054 2.2040.11b 1. 894 0. 08®
BXUPHEGHEH 11 702.2440. 6% 211.5421. 5% 2. 9940. 08bde 1. 3940. 06bde 2.2140. 08° 1.9440. 08"

SR ARG LS. P<0. 05,5P<0. 01; ST A, <P<0. 05,4P<0. 01; &5 8 K W M B 4 H 85 ,°P<C0. 05
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BBRFAEEEWMP<0.01), SHEAHLE,
B RFIBENEAXDHEN ACEELEZSHLEE
2w (P ¥>0.05),
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BRI A BRI AT HLH .
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ACE2 %3k Fill, BRE# MK Ang 1 K5, 1B
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W ACE2 E— BN EE LA M OLERER
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ACE M ACE2 £ F WU B /N RUE 6 4 A 6t 55 ¥
AREE EOMEEAOELREY. BEERLE
SHR) KR OMER ACE2 A, MEHET
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Ang T 4R, N3 ARB % AT1 32 A i BH W7 357

BOE MR R B B R YR A B I e
YERSh, BT PR R R R A R, B e B
B THRMAR A, 5555 W& iR Sk
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