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Plasma bevantolol concentration and heart rate in rabbits

LIU Xjao—Quan .

YE Xiao—Lei, ZHU Hao—Qin, HUANG Sheng—Kai

(Department of Pharmacology, China Pharmaceutical University, Nanjing 210008, Ching)

ABSTRACT Bevantolol (Bev, 5, 10 mg « kg™") was
injected iv to rabbits. A measure the lag time of heart
rate {HR) response behind the changes in plasma Bev
concentrantion {K,,), and the sensitivity of the site of
action of Bev (ECs;) were determined. The K., were
0.034+0. 02 and 9. 029+ . 009 min~! and the EC.,
were 0. 210. 1 and 0. 2710, 14 pg » ml™" respectively
for the 2 dosages. The peak changes in HR lagged be-
hind the changes in plasma Bev concentration. There
were no significant changes in both pharmacokinetic
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and pharmacodynamic parameters between the 2
dosages.

KEY WORDS  bevantolol; pharmacokinetics ;
heart rate

Bevantolol (Bev), a cardioselective a-
drenergic beta receptor blockader has no in-
trinsic sympathomimetic activity and has weak
membrane stabilizing and local anesthetic
properties‘’.
of angina®® and hypertension

Bev is effective in the treatment
% jn humans
and shows anti-arrhythmic and anti-ischemic
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effects in anesthetized pigs subjected to acute
left descending corpnary artery ligation''.
The present study was undertaken to correlate
the plasma Bev concentration with the heart
rate {HR) in rabbits.

MATERIALS AND METHODS

Pure Bev was synthesized by Dr LU Tao (Depart-
ruent of Phartnaceutical Chemistry, China Fharmaceu-
tical University ).

Eight rabbits weighing 2. 2+ s 0. 3 kg (either
sex ) were equally divided into 2 groups and given an iv
dose of Bev 5 or 10 mg « kg™'. The femoral vein was
cannulated under local procaine aneasthesia. HE was
recorded. Blood samples were taken just before and at
2. 5. 10, 15. 30, 45, 60. 90, 120, 180 min after iv
Bev.

Plasma (0.5 ml) was made alkaline with NaOH 1
mol « L™, and extracted twice with chloroform 3 ml
each tme (recovery rate of Bev was 97. 5}0). The
residue was dissolved in 60 ul methanol. and 20 ul of
the solution was taken for chromatography.

Shimadzu LC—6A high performance liquid chro-
matograph, Shimadzu SPD—6AV ultravioler detector.
C—R3A HPLC menitor.  Zorbax ODS column 25X
(. 46 cm ID, mobile phase methanol; 0. 01 mol phos-
phate buffer (pH 7.35) 72 = 28 (vol t volJ, flow rate
0.7 ml » min~!. The uv wave-length was 254 nm.

The plasma Bev concentrations were fitted by a
nonlinear least-square regression program PKBP-
N1'*:. The nonlinear regression program PKFD-
CPU'" was used 1o caleulate the HR.

RESULTS AND DISCUSSION

The plasma Bev concentration-time data
were best decribed by a bisexponential equa-
tion. The initial distribation of Bev was quick
and the terminal elimination phase began at
about 40 min, with Ty of 53. 74 5. 5 and
45. 84 11. 5 min, respectively for 5 and 10 mg
= kg . The volumes of the central compart-
ment were 1. 5+0.3 and 2. 00 5 L « kg™
ior the 2 dosages, respectively. The volume
of distribution was relatively large, represent-

ing the extensive distribution of Bev. There
were no significant changes in . 3, V.. and
K., between 5 and 10 mg « kg™ *(Tab 1).

Fig 1 shows a 3-dimensional graph to vi-
sualize the relationship between the plasina
Bev concentration-time-HR ., which indicates a
significant lag of HR behind the plasma Bev
concentration.

Tab 1. Pharmacokinetic and heart rate parameters
after iv Bev in rabbits. n=4. xXts. °*P>0.05 w5
mg kg~
Parameters 5 mg kg™’ 10 mg+kg™!
o, min~? 0. 174£0. 07 0. 1640 06"
B+ min™* 0.0164+0.003 0.01340-003"
Kpe min™} 0. D60, 02 0.05+0. ¢3"
Kz min~! 0. 0810, 05 0.1040.03"
K. min™! 0.0340. 01 0.024+0.01"
V.. L-kg™ 2. 0+0. 5 1.34+0.3"
& - 1.14+0.3 1.0+0. 27
Koo min™! 0.0331+0.018 0.029+40. 003"
ECsy ug-mi™! 0.1940.12 0.2710.14°
Frw+ beatsmin™ 106411 121t+21"
@3
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Fig 1. Three-dimensional graph illustrating the plas-
ma drug concentration-time-effect profile after iv be-
vantolol 5 mg+kg™’' in a rabbit.

The resulting data were fitted to the fol-
lowing Hill equation”; E = E, — ( E,,,C.>)/
(EC;°+ C.5). Here E, represents the HR at
zerc Bev concentration, s is a constant deter-
mining the sigmoid shape of the concentration-
effect curve, C,is the Bev concentration in the
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hypothetic effect compartment, EC;, is the
steady-state plasma concentration when the
observed effect was 5097 of the maximum.
The pharmacodynamic parameters estimated
by this equation are also shown in Tab 1. The
lag times of effect behind the changes in plas-
ma drug concentration Tlx , were 27. 3+
16. 7 and 23. 9+7. 3 min respectively for the 2
dosages, showing a significant lag of its effect
on HR behind plasma Bev concentratoin. The
assumption that the observed effect was relat-
ed to the central (plasma’} compartment ap-
peared to be valid. as shown by the relation-
ships of the pharmacokinetic rate constants «
and B and the pharmacodynamic rate ocnstant
K. When K.<{#. the amount in the effect
compartment would persist longer than the

drug concentration in plasma, and if a>K,>400 —202

B. the terminal elimination of the amount in
the effect compartment would be parallel with
that of the drug in plasma'*'. ECy, were 0. 2+
0.1 and 0. 27+0. 14 pg-ml™?! respectively for
the 2 dosages, representing the high sensitivi-
ty of the site of action of Bev, There seemed
to be some differences ( P >0, 05) for both
EC;; and E.,, following iv Bev.
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