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Assessment of the Effects of Different Beta 2 Adrenoceptor Agonists on Cardiac Function

in Isolated Rat Heart
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ABSTRACT Objective To evaluate the effects of beta 2 adrenergic agonists on cardiac function in isolated rat hearts.
Methods On the basis of Langendorff perfussion into the isolated rat hearts, cardiac function in the influence of salbuterol
sulfate , levalbuterol , metoprolol tartaric acid and formoterol fumarate on systolic pressure ( LVSP) , both the maximum ascending
and descending rate ( +dp/dt, —dp/dt max) of left ventricle, and heart rate (HR) were monitored by using medlab recorder
system.  Results Beta 2 adrenergic agonists significantly increased LVSP, heart rate +dp/dt max and —dp/dt max of all groups
compared with the control group(P<0.05). Arrhythmias such as premature systole,tachycardia occurred and developed with the
concentration increased. While, effects of levalbuterol and formoterol fumarate were significant weaker than those of salbutamol
sulfate (P<0.05). The selective beta 2 adrenergic blockers completely blocked effects of selective beta 2 adrenergic agonists;
while selective beta 1 adrenergic partly blockers blocked effects of selective beta 2 adrenergic agonists. Conclusion This
study demonstrats that beta 2 adrenergic agonists possess certain degree of toxicity, levalbuterol is safer on heart that albuterol ;
Formoterol produces less impact on heart than buterol and terbutaline; No significant difference of security occurred between
formoterol and levalbuterol.
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0805051) , B FRFFA Ak ( terbutaline sulfate , FaJ 38 A1 BR il
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080428 ) , ¥ A1 R FZFEI% /K ( metoprolol tartaric acid, MET,
IR 2L B A BR 23 7] 4tE5-:070501 ) |, A7 At 70 B
( butaxamine, Sigma 2\ ®], it 5. 071211 ), Kreb s-
Heiseleit (K-H) & : & fL44 (NaCl) 118 mmol - L™, &4k
B (KCL) 4.7 mmol - L', W W2 — & £ (KH, PO, )
1.2 mmol « L™ #RFRE4M ( NaHCO, )25 mmol - L™ 51k
5 (CaCl, ) 2.5 mmol - L', #j % M ( glucose )
1.1 mmol - L™, £ /K i B2 #% (MgSO, -+ 7H, O)
1.2 mmol - L', Z = Jii P4 & TR — %% ( EDTA-Na, )
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W X g oy A 4, SEER 25 W)k (0.1,0.5,1,5,
10 pmol « L™) ¥ILL K-H ACH
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8 S I [ AU EE Al AN FLBOK 4 A TR T4
REAFIEHE 2 Medlab A WE 5 REEICTK RS, TRK 8
B AL E G R AELE R T2 10 mmHg, #2510 5%
0 2 FE (left ventricular systolic pressure , LVSP) |
> (heart rate, HR) (Z2.0E N E F I8 K3 K (+
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HEE 20 min J5 , 45 T AR MR B (1) 25 W00 iat , 7 R 52 3|
R4 — IR 25 W)

1.4.2 B HB,FEEFAZERENRLGS B, F LRZE
W WA EAE A B SPF 4% SD KR 20 Bl
Sy, B 10 2 I R O IE Y 5 v )
“1.4.17 W0, 5.0 EF 52 # 0 20 min J5, 45 T
0.1 wmol » L™ & hIRHRSAEL | 7.0 VR 52 22 45 2 1if
REF, 4T BB LIRRZIREW 25+, EIRERZ
PRI, WE —F A EAER

1.5 %it¥ % KM SPSS13. 0 #8244k
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Tab.1 Effects of 4 kinds of 3,adrenoceptor agonists on heart rate and LVSP of isolated rat heart xxs
HR/ (R « min™"
G KR . AR ) g S
ST 0.1 pmol + L 0.5 pmol + L I pmol -+ L 5 pmol -+ L 10 pwmol + L
TRBRYD T M 10 216.79+21.36  261.87+35.89"' 276.7139.40*' 289.10£40.03 "'  339.48+38.96 "'  352.57+44.05"'
FEBEVS T Ml 10 220.68+28.59  239.53+34.52  252.22431.47 265.35+35.03 284.94+32.85 "% 305.12+33.52 "' "2
T BR A bk 10 211.40+19.20  245.40+27.20 "' 264.39£31.29°"  275.47£39.10°"  307.71£34.78 '  342.53+38.85"'
Rk Y 10 225.53+24.09 243.86+23.96  256.37£27.53 266.19+26.92 283.11225.34 %% 298.96+31.27 *'*2
LVSP/mmH
ity e .  ———— . .
EARL | 0.1 wmol - L 0.5 pmol - L 1 pwmol - L 5 wmol - L 10 wmol - L
TRERYD T Bieite: 95.40+9.32 111.28+11.17 130.76+14.34*"  140.17£15.01°%  159.34£17.83*%  167.83£19.26 **
LETEVD T 100.45+10.23 104.56+8.79 113.23+9.74 119.96+11.59 "2 128.61+12.21°'*% 134.02£13.39*' "}
BRERFEAR fb bk 98.86+10.83 112.03+8.01 124.36+16.75""  133.43£15.89"%  150.89+17.52*%  159.65+16.47 **
W DR D 102.53+11.06 106.17+10. 45 117.63+9.42 124.42£13.40 "% 133.32£12.07°'*% 139.25£14.35*2"3

5 ARMABATIE T P<0.05, P P<0.01; 5 BB ) T R B4 b 4%, *° P<0. 05
Compared with the group itself before treatment, *'P<0.05, **P<0. 01 ;compared with the salbutemol sulfate group, “*P<0. 05
F2 47,8 EREZEHEENAITKBREIMOIE+dp/dt max,—dp/dt max FIEIE
Tab.2 Effects of 4 kinds of 3, adrenoceptor agonists on +dp/dt max and —dp/dt max of isolated rat heart

o=
mmHg + s | xts

# AB/R G2 0.1 pmol - L' 0.5 pmol - L' - rlna:mol L 5 umol + L™ 10 pmol + L™
BRI T Mieit 10 2877.19+212.56  3123.424207.70 3297.44x210.62"" 3403.98+248.42"" 3 653.01x215.02""  3725.742249.67 '
LTe T e 10 2885.89+217.04  3096.77£236.31 3132.39+257.12  3183.19+245.35 "' 3 254.15£229.79 *'*? 3 315.44+235.01 *' =2
B R fl bk 10 2897.74+228.13 3 178.93%259.28 3 284.66+251.07 "' 3365.58+294.21 "' 3 477.324304.41"" 3 581.68311.81""
H My 10 2911.924249.10  3114.854249.08 3198.34+262.03  3267.68+209.75 "' 3307.44%210.18 "' "% 3321.17+222.34 "' **
0 ‘ -dp/dt max
ST 0.1 pmol - L™ 0.5 pmol + 1! 1 pmol - L™ 5 pmol + L' 10 pmol + L™
BRERYD T Mielit 1853.19£171.03  2057.22226.17  2272.53+264.21°"  2361.16+231.10 " 2 546.97%213.54""  2635.01£213.27 "'
Tl T e 1 825.06+168. 65 1910.38+196.54 2 031.66+183.30 2109.52£177.28 %" 2201.07+190.79 *' ** 2 297.25+203.63 *' **
BRAR A fib bR 1810.65£190.79  1983.15188.86  2135.42¢210.08 "'  2265.13+234.41 "' 2391.46x252.00"" 2 447.50+263.82""
HOMERAS 1 869.44+193.89 1960.79+205.17  2057.43185.72  2135.20£199.31 *'  2210.53+203.38 *"' *2 2 301. 17£200. 19 * ' *2

5 ARMARF I, " P<0.05; 5 BRI T MeBE4LILER | " P<0.05

Compared with the group itself before treatment, *' P<0. 05 ; compared with the salbutamol sulfate group, *>P<0. 05
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Tab.3 Effects of 4 kinds of 3, adrenoceptor agonists with different concentrations on premature ventricular contraction of

isolated rat heart A« min™! xts
ik KE/R AR 0.1 pmol + L™ 0.5 wmol - L™ 1 pmol « L™ 5 pmol - L' 10 wmol + L™
TRRRYD T Rl 10 0 5.2%1.0 8.3£3.1 12.524.3 17.626.7 22.7+7.9
FEREV T W 10 0 3.8+1.3 5.5£1.9 6.42.0"" 8.6%3.4"" 12.523.5"!
BB AT bk 10 0 4.5%1.6 7.242.0 8.7+3.5 13.9:4.1 16.3+4.7
Gl 10 0 3.520.9 4.7+1.8 5.9+1.6"" 7.922.3%! 11.2+3.1"

LARER Y T e BR ki, "' P<0. 05
Compared with the salbutamol sulfate group, *' P<0. 05
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Fig.1 The interaction of metoprolol tratrate and formoterol fumarate
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Fig.2 The interaction of butaxamine and formoterol fumarate
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