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[AE] B HRB SHEMIIFBRL-37TUOMRRE LB EZSFHONTB W KRR BELE
MREETEG - AR ER R XKL EW, 5318 - AR ELERHER. FZE ¥ Wistar KBV Y.
TH GEF XA 10 D THGEFASGH 10 D THWEA JDOMNVAGEHZEA 35 L., 1T4M
NHR#EKES BRL-37344 5 0.4 nmol ~ kg ' *min ™, BE 2 K, ELZ 6 B | Af 1 ARBKIEH SR
HEREK,. 6 BEREU TR MR N ETL AR H LU I Western Blot S5 E 8 - AR B RE
HR-BABH KRN (RT - PCR)FTIEN E 8; - AR mRNA Fi&; R {7 &k O R $ibric s (TUNEL) & .0 UL 40
TSGR O5 1A, 14. 14, VAXZBRAKRE(PES) . AEENREK EFAEZEKdp/dtmax) Fi2F
% Eh Rk T (dp/demin) R #T 8 N, 72 B &5k K [ (PED) M &£ 2 A &7 3 ot (3] 3 B (Te) H #F ¥ hn.
THS T AHE{ PED BBt %#E R P<0-05), AR SHB MM LB T ER (P<0. 01 8 P<0.05);
@B -ARBEHEAE mRNARZE T VAR I . THHENS, | . IR TEFRER: VAR IAHAAS
FHE, @I . NAKT . I ACUABRATEHERN NP H<0. 0D, 1 . IAREKALEERER; VAR
TAMMEEE (P<<0.01)., &t B - AR RiX/KFAEE CM LG OB N B - AR #3)
FEZAEDE, T{E#HCUARET R - AR K P I EME T S B ERE  TEROEREMER.
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Effect of B, —adrenoreceptors agonist on B, —adrenoreceptors expression and myocyte apoptosis in a rat model
of heart failure KONG Y:i - hui* , LI Wei — min, TIAN Ying. ¥ Department of Cardiology, The First
Clinical College of Harbin Medical University, Harbin 150001, Heilongjiang . China

[Abstract] Objective To evaluate the effects of 8; — adrenoreceptor (AR) agonist (BRL - 37344) on
the expression of B; — AR in a isoproterenol (ISO)-induced heart failure (HF) rat model and to investigate the
influence on the levels of B; — AR in failing heart. Methods The rats were randomly divided into four
groups: I group (control group, n=10); I group (normal with BRL group, n=10); I group (HF group,
n=230); Ngroup (HF with BRL group, n=35). I and N groups received BRL 0. 4 nmol * kg™ « min™*
through caudal vein for 10 minutes twice a week. [ and I groups received saline at the same time. The
measure included hemodynamics, the expression of B; - AR in left ventricular myocytes by the techniques of
immunohistochemistry, 8; — AR proteins by western blot, expression levels of 3; - AR mRNA in myocardium
by reverse transcription — polymerase chain reaction (RT — PCR) and the levels of apoptotic cells with
a terminal deoxynucleotidyl transferase mediated dUTP - biotin nick end labeling ( TUNEL ) kit.
Results (DHemodynamic: The tendency of left ventricular end systolic pressure (PES), maximal rates of
rise of ventricular pressure(dp/dtmax), maximal rates of decline of ventricular pressure(dp/dtmin) in I, ¥
and N groups were lower (P<C0.01), time constant of left ventricular relaxation (Tc) and left ventricular
end diastolic pressure (PED) were higher than those of the I group (all P<C0.01). There was no difference
between Iand I group except PED (P<C0.05). Compared with I group, PES, dp/dtmax, dp/dtmin in ¥
group were dramatically decline (P <{0.05); Tc, PED were markedly increased ( Te P < 0.05, PED
P<C0.01). @The levels of B; - AR mRNA and 3; - AR proteins were higher in ¥ and N groups when
compared with I and I groups. There was no difference between I and I group. N group’s levels were
higher than ¥ group’s. ®The apoptotic rates in I group and N group were significantly higher than those
in Iand I group (all P<{0.01). When compared with I group’s apoptotic cell rate, N group’s was
higher (P<(0. 01). Conclusion The levels of B, - AR mRNA and proteins show an increase in failing heart
compared with nonfailing heart. The effect of B, - AR agonist aggravate markedly cardiac function and
stimulate cardiac myocytes apoptosis in failing heart. If the levels of B; -~ AR were too high, they might
contribute to the loss of cardiac function and be the foundation of the functional degradation of HF.
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F I 40 B (CHR) B & & VR R 528
ZHSEREREVNRXRZ.L-FEREREZK
(B, — adrenergic receptor, B, - ARYEFHEE T A Gi
B LEREFENR " REAHREN, L
XBENASHB-AR BT OIENERAAESR %
AIMLHE] , 4 B~ AR 7EFEME O IR A0 1 B RS |
BEANHEMR . AR FEEE L B - AR BEIFI XS
RHEE EBREBEFHOAEERE)REEMAB
7 it B - AR 7.0 89 1E AL H KR H XSO
BRI MR .

1 ME5EE

L1 UESNMEMEY . ERKRERN 220 &£
£,10~12 AN Wistar KB /RIEEFR
KEIZRHNYP LR/, ARES TN L X%HKE
HZ 49 20~25 mg/kg B IR KT 5T KB Ja, B LA
340 mg/kg RINEF LR ECTHTHRBE T F
9,8 H 1 IR EE 2 d,

1.2 SARBEFT%.85 H Wistar KEHHEHL 2
FAR: THCEFXEA 10 D) TAEFHZAA
10 D; BACLEMA 30 A NAWERHA 35
H), TAMNABTF B FEREZF (BRL ~37344)
0.4 nmol *» kg™! » min™!' B# IKiE 49 10 min, & &
2, EZ 6 JH; | A E HESKFEHNSFEERT
K, EEBYT 6 A IEREU TIRIR.

1.3 MW EBITANE - BEEFTK BEA
MENERSERELLE, FIFEIEFERE, L
400 Hz #3512 WV f] Spectrum E4ill & £ 2 E 1 2E
RS, A ABEF KA K PED)  EZWH KE
(PES) . EEENEKXK EAEEdp/dtmax)  EE
FE AR K FREEZE (dp/dimin) L R 78 B %4 4F KA
(&) H (T B A 1k .

1.4 SEHFLFEEME B - AR EHERIE:
KA E-EMEZT Y ABO B AR H M ER
[FEREmMULEFKE B - AR HLik 1 + 2000,
4 CAE, BERREE R MK (PBS) Wik, R A 44
EIRICH RITILZE 1gG, BB EF 20 min J5 i N
ABC BE&#¥1,.£B¥E 20 min, 3,3~ & HEF K
(DAB) B 6 ; ZR 1K vk B3 K B . LA PBS
BER—PEANBAEXR., SRAFEHABRMNM
MG, SERFRMERAEE. . EAERES
FEHEUOX D TREFEREHHABERTELER
S ONEE): () ATEERE; (H) AR EM
M () AP ERME: (+++) HEE .

1.5 Western BRI 2 8. - AR EHFEX : OAL

ASAREAERIEREMER TR MEeEEAS
£ (Ultrospec 3000, Pharmacia Biotech) , L&A H
FEAMEEAZS T ZHREBERAN-B NGB
(SDS -PAGE) gl Ik g e RTHRR A A EE L,
MHEALGAMELEBIR . RGHRES N
5% M BLAS Y - Tris ~BSBREL S MK B AL, I
ANWIZES B - AR Fiik (1 = 200 #7258, BB
RATIC A R IL F TgG ZHL (1 + 5000 FAT R,
DAB B, BX ik, RXEREBBTHTER
(Chemi Imager™40000, Alpha innotech Corpora-
tion) P HEITIRSE R8T, DA TR EE- 3 BRI
S (GAPDIDE AN SR ITE B -AREAS
GAPDH I&mfRAE,

1.6 WFEF-REEHERN(RT -PCRYFTENE
B, - AR mRNA ik L lAL & RNA REHE
Trizol & | &1 EA 45 (Gibeol 28] # 1T, B —2F
3 RT - PCR &7 & (Clontech Laboratories)$% it
I BE B MA RT -PCR R FrEidfl, TEHKE
LUK 50 pl, HEEFFMH 50 C.1 h, PCR &4
% 94 CHIAE 3 min, 94 CA¥E 45 s,3B K 45 s;
72 CHE{H 120s,40 PEIF;72 CEH 10 min, F
BRGSO ER(3,43 074 By ~AR (-3 E
M54 :AGT GGG ACT CCT CGT AAT G; R 1A
2(47:CGC TTA GCT ACG ACG AAC; B KB
62 °C, WHXH B-actin(5'~-3)IEMF[#:CGT
AAA GAC CTC TAT GCC AA; R M &4 . AGC
CAT GCC AAA TGT GTC AT;iB kBB 60 C,
St EEETAEMTREATEM. BS5 pl PCR 7=
Y, FRESBCN 22X MBS R Bk S, B
R RFESTMLHE,ITE B - AR mRNA £ 5
B-actinfy KB HLAH .

1.7 JEALE O RMARIE B (TUNEL) & il Y8 7 48
B .iZ ] TUNEL & LI .0 AR EY
R4 DNA B3 a R T- 408, (X 4 B TUNEL #
&2, R AFFET R PR3 A B B0k,
AW /ME, W/MEEEEGE DNA BRRH
L, R B EE R AR R RT3 ACIE
& U1, e BE 4 ML UR TR A R &8 POD B 5256 4
BRiHEAT, JEETME, ZERE N TUNEL(—)H
ML AR IEE M BB e 9 TUNEL () 4/,
BV, 2 JIME 5 P E1EME, BUIBE R
TUNEL(HOMHREE . SEETITEAR S 8N
FoH 4 410 AR 450, FHASE 20 AL 3 = PR 40 AR S/ AR S %
1.8 25 & AR5 € I8 : ©BRL 37344, Isoproterenol
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i % [E Wake Forest K% Bowman Gray E% .0
R CHEDIGE LR EH C. P. Cheng HZEM.
@B, - AR¥LIEI E Santa Cruz 24d]. @B: - AR &
ZHL SPIRAEWEILEFLEDBERER L
7. @BABRICHERITILE G HEILEFILEYHE
RERAF . ©MIFEL dUTP &t 0K DNA #
AiERf &l RN EEEAY TREHR A .
1.9 S FEMVAERSUNB LA EEGED &
N ZHBEHEATEST(H RO ¢ 1.

2 & R

2.1 MEEIA¥EER. 51 HHK, T ~NHPES,
dp/dtmax fll dp/dtmin 332 & & /v, PED 1 Tc %
Bk 1 A5 1 AR PED HEIS i E R
(P<0.05), IHE5 THEEHEGLER EAE4
ZHEEE BB FEER (P H<<0.01), WE1L,
2.2 B-AR EHFEX:

2.2.1 SEAMLEEMFR . ELUFFRERS B -
AR fER—HiH BB AL A .4 Az OUL40
R 4R A ] DL P A B 6 AT 3R 66 00K, BOAR K
% o oA L FH A4 UKL, BH UK 34 51 0 4 TR 2R . FH
HHARBEES BT ONAS S, R LFERESA.
B -AREHAFEZXTHWE IO . NHE 1D)& T H
(F 1A, T HWE 1B)FHEFREEHEM, NVES T A
Ped A g N EAAE B - AR ERERLERE. 14
(), TH), THGH), NVAHH++).

2.2.2 Western I EBFH:8: - AR EAF&
HZH(0.82+0.04)FI N H (1.06+0.14)3 I H
(0.47+0.05)F1 T £H(0.52+0.07) ¥ B 5 3¢ &5
(P<<0.0D); T A5 T HHELER, VHS T4
Eede, BT A E R B (P<<0.05), LA 2,

2.3 B:- AR mRNA M X :RT - PCR #4531
BR2 22U HBASTEEIKE T ILEMH 28 s.18 s

R1 SEMNFHHFYE L)
Tab. 1 Hemodynamic parameters in each group(x—+s)
Ay HPHTD PES(mm Hg) PED{(mm Hg) dp/dtmax(mm Hg/s) dp/dtmin(mm Hg/s) Tc(ms)
14 8 110.30+3.90 2.60+0.34 12 001+£934 -8 1261690 12.50£0.62
14 8 108.80t4.70 3.40%+0.51" 11 775+901 - 71074656 12.70£0. 60
L & 8 93.20£5.20" ~ 24 10.10£0.80~ 68 7 631+520" L0 -5011+380* * 24 20.80-&1.01"&5‘
NA 8 87.00£3.40" * 204 13.30£0. 71" ~LLAA 7 0054390 *ALA ~4 288+ 440~ > LLA 22.50+0.62* *LLA

. 51ALE. - P<0.05,°

B1 CHARAPR:-AR BHREA (RREHL . 40X3.3)

Expression of B; - AR protein in myocardium(immunohistochemistry ,40 X 3. 3)

Fig. 1

“P<0.01; 5 1T A 22P<<0.01: 5 0 4. AP<0. 05,44 P<0. 01
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rRNAIE5S RNA #5284, &4 5 B - actin B F£
EBEA L IHBEHERRRE . 8- AR mRNA
HB-actin (IHLEE T HE T HEMCTHO0.75+
0.11, T 26 0.824+0. 16 HEHLBR L ER). NHE
B (1.4940.16); T ZH, T A5 W £ (1. 294+0.12),
VM P #<<0.01; N4 5 T 40 % P<0.05,
RE 3,

B
HEASIEN .28 T A 3E N T4, 1 ERN 4
B. % GAPDH B £ A 4lMf it H A —5
B2 B-AR BARIIER
Fig. 2 Expression of B3 - AR proteins obtained from rat hearts
2.4 YHHMUATC.S1EEE N TUNEL THYESR B A .
I ZH(1.4040.60)% (& 4A), T ZH(1.554+0.73) %
BRI TN (& 4B) ¥ B FMR T I 244 (15. 34+
2.45) % (E 4CH)FI N 2H (21. 33+ 2. 44) % ([§] 4D)
(P¥<<0.0) . I HE5 N HHE P<<0. 01,

<— 387bp

HE:A 8B, -AR mRNA RT - PCR ¥ d ik R,
M A Marker:2 000 bp,1 000 bp.750 bp.500 bp.300 bp.150 bp;
THATH.2ERTHIENTHELERINH,
B 4 8 -actin mRNA RT - PCR =4 1 ik &5 5
Bl 3 PBs- AR mRNA 1B - actin mRNA RT - PCR ¥ ik L 8
Fig.3 B3 - AR mRNA and B - actin mRNA RT - PCR

products obtained from rat hearts
3 it i
FHAELREFESFH CHF B8 Z N A
TR, Teerlink 2 FF5EEH, BN'E
ERRFEEM IR ™ ERE S K H E H 48

BC o

B4 OINELE TUNEL B (40%3.3)
Fig. 4 TUNEL staining for cardiomyopathic hearts(40x 3. 3)
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¥,340 mg/kg FIEAFHFE EREEXN ST
BRHI5% . SRITMRHULRERAFENLE. ZHR
AT RMWIK, N 63%, HAE 6 FITH ST
ZWECHRIRE N, XFRES A4S, SRk
BUEFRE . ER) R EETRERLRAN A
AX.HFXBRZEECHF Pt AZHHAEH T A
PR &, BRATH LIS RIEL, EHANA B 5%
k% 5h7 5L PED ¥ &, .0 % 5 A AL B0
FHELSTHEIERE A B, X OERRYA
BRL - 37344 /5 CEREFE, )L HH B, 2R
T IEHE O R EE OCEEE RENLER . A
EEBORPEMHAE ENELCENER.
AP FRET N AR EHNL.RT - PCR ik,
Western ERiEMIE T B — AR EH A H mRNA g%
BIKF, G5 R EEA LB - AR FELEMOEPER KR
. A B - AR BEhN e KA ME R . B, Z{&
SRMNMECEREZEFHIEALLSERERE,
EARELCEAE KB EERERZELEDY
BEZBMIEE R, (LR B 2k LIATREA W TIL
SIRE B ZETEE B Z KB R I AL 5, R
SEAHEE A BATHEREA T, EHNMEFREL
Bi/B., ZEHMEREE SN ILEB R B ZEXE
A SR ARBEGE S22 AR, T K
TR FEREERES B ZHEEREHEM
s B EERHNOHEF, 5B ZEMBEKM G E
HE2WEEm, Bi# 8B NOERK, FE
BREHF (cGMPYR I, O UL 4E ey K. EHit,
TRERMEHKIEE B/B ZE TR RE, M
B VIR LV REGFET . AT KN, EF
CHER -AR FERMELENEHENAER . H
FERE IR, ATy L O EEER . 08
BH], AR NO @y~ EB T AU Ik B - AR fI
B, — AR 3 3 HIl ¥, 30 BT 16 i &F S A 3% 0 £F 3¢
PR REWH T BEH ;T 3 - AR R21EANH
B - ARFI B, - AR Y 1 e 45 3 15 6 X B 2 01
o B AR B VR F L R B 1O LA B 3405 B — Fh kb R
B, TR R B B A B, X R A2 ML Sk 4T
B, - ARMI B, - AR HFHE TH,B - AR F A, xf
O L= A B PR VE AT DN T o AR )L 2% B B O I IF
WL A YRR 2 16 F Bl 74, 51 O AL Zh BE R AR .
AR A TUNEL 30 A, TAMN
AR TAM A CHRETARHEEEEEAE. &
FHRT LA, NHT] DB EAE A H R8O
MARETRE, KEAFERFH'E LIREW5E

O KE AT CEREAE B ZEBEIFMEN
O A TUNEL EHERREg.OEHARAE
H, XS MR R Z AT OB X, R B
B, ZiEIF AR CIARATHER. B ZI&
ot vt 5 o8 0o AU 400 M R T R e A 1 AL T RE
BUTILA, —E@BLEY Ca® Wi, SR H
HWT-EE G5 F 5 Dnase 1, L R EIEONL A
Ca” IR BN YIEE, R 2 CEROY, RO
A AR M T REROR s — RO B 2k S G EAME,
il B B B — S L A S B (eNOS) A i, NO(NO 2
HENE_EE, . ERATLOLGENIEEN A
THES T, @ e A8y A4 U B BT R
YER B ONLARET. BHEE R NO /[t
cGMP R72ES p53 HE KRR MR AT,
ZF CHF Bt 3, A MEGTEEENRHEESHK
CULARAET &R, A BB —FRATR.
ARG R BR O B, 548 51 2
BT B - AR WA RBR TIHT OEMH R
B& :B: — AR BELHH 7 T ok U E A AL 4 2 4k L BEL AR
DL T SR LR R T E A B - AR 3
S VE ST R R AR R B O, EEFE T8 O FRI1E
A1, 455172 CHF B3,
S ik
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- BT R EERES -

N-ZEB¥HERESFSRETNERSERBFEE

UM MENELSHTERNMEEACHERIRTREEENER. BEEMEERE T SR ELH N -Z Bt
MEMBESEHRBRETHREERRYHRE R, TREDENE Wistar KB, EE# 300~350 g, KA BB EILFAEERK
BMEAE., BARMILR ¢ 4. 1 31T 3.6.12.18 f1 24 h F Fid4f N -ZBE L& B 20 mg/ke-3 F1 24 h r FESH £
BBk 20 mg/kg; T RAEM L B EREILFAREHAMASE 12 h AT ALK 50 ml/kg, F 6 h 45 FL MM
30 mg/kg MRHAREE 25 mg/ke; 1AL TN -ZBi LA BB S XL SR IMERZF ik VAFEAXEA, RiE 12 h 2511
EHBEEAXRTESTALTEIADBEE(TENARSETEEE JERI Y ERBE EHENEY . IELE
BHEE LY EEGEERED U R AP S EAD(RBBEFERFEFER. WELRBR . SR EhFET
HARBELEILYBEEAHRMRR BEMAZRIIVHBETERIAMALY S BB EFNI MR AT AL EE
WIBH SR, sesh e ke T SMABE LY EAEEEN R . T AR ERXREEREN N 10% KA
I T ENKEFEEREST 0% 0aid A N -ZB 3 ERKS EEEETHRRETEN 7%, 5 R HER L 9T
BHFEALMREREA N -ZB e E B S X RRETMEM I EN KR EEENESS 66% . TRERBR A
N-ZBeEt B MBS Lk iEr .l Rk R AN HE N BEFER R R Rl B ERhEHLE
AR EHRBERAR KRN G MESE,

% i 4 1% 8 (Crit Care Med »,2004,32(2):342 - 349; 8 A F#H

SEBNAETIHREMKREBELRz HFEXRILFFEH TN

B3 B AR 1T = 2 B 0 S X e S AR ST R I B E LA B B BT AR . R R AN K E ERE ICU
T UAEESTIREESYKEERREEE. £RNEEN RASERIME LRI 96 h, BB EIE 40ml - kg™ - h™'H
60ml« kg™' b7, A 28 dMIEEIEANUEEIR., ARER. TARELRI N EZ R UENAABENRITEEX
(P<0.05), @R, WHEZFE FREXNFHBLEEARTRWP<0.05), RHIMARMKELEERFE LS RE 28 d HIEE
HIBiE 70%, M & AR LIS S 4 B R FE RN A 46 % (P<<0.075), A F AR R EEAEENE. FREA N . BRI

UB L R AR A E R 28 d BSER R A BURK R  BIC TR B W E LM ol i0E - S HB.
B K %1% B (ASAIO J$,2004,50(1):102-109; 48 & F1

P.'F ERRZ B ERBEANTERSIEN AT THREES

BETR ELRERTIAN T SREER TN ERIAHE R BERE TR EEIAIEREN THERNZSEGR
EMERGREGCRERPEAMATIHEE. RIE . FREHTAR TR ERIAYHEEEARBEIAKXRER. E18
A BHRAT R, G ERRBZEFEENIF, GHBEAML, 2 BAERRE/ NRETENAHERYOE M. FHR FHRE
AE Z R FE P ICI118551 J5, REM i & /N ERIE S SRy 38 fn., A TS B, M & ' RE MR IR FE B F - @ mRNA (TNF - a
mRNA)FERH I, F/NERIEAL R B F PR REZEREFE L RIRFHEBRBRIT CAMPYTEIN, 3 T LR EESAIERENK
BLoH /MRS RK TP RME  FARPEMMRBIEL R TNF -a mRNA ZEHN, XRS5 EEMEHEMEEG X,
HARRH. O EERRERGCEERETHHFRRENB. M TRBR T LR EESARAKIEHTREERPER;

QEARFER B EREBFEREEN T EN THITHREES 2 SR TR AT KRB B ENNE,
XA %1 8¢J Am Soc Nephrol),2004,15(2):316 - 325; 48 & Fi2
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