BIBLID 1 ISSN 0253-9756 THEAREHL

Acia Pharmacologca Swmica

1963 Mow: L4 {6) ! 538—542

Effect of dose of metoprolol on its elimination by isolated perfused rat

liver in vitro'

SHEN Guo-Sheng, ZHANG Yin-Di, LI Ming-Ya. SHEN Jian-Ping, DING Yong®, HUANG Da-
Kuang? (Department of Pharmacology » Nanjing Medical Colleges Nanjing 210022, Chira)

ABSTRACT The effects of dose of metopralol {(Met)
on hepatic elimination was studied in isolated rat liver
perfused at a flow of 25 ml - min~'. The results
showed that Met was eliminated by rat liver in accor-
Linear kinetic
eliminating processes {apparent fitst-order kinetics)
were found in doses of Met 0.2, 0.5, 1.0, and 2.0
mg, T L were B. 3, 8.8, 9.6, and 10. 6 min and the
11.8, 9.6, and 8.6 ml
Nonlinear eliminating processes

danece with one-compartment model.

clearance rate were 11. 7,
+min~', respectively.
were found in doses of Met 4, B, and 12 mg.
Ko were 0.98, 1. 05, and 0.94 pg *min™' *ml~" and
15.6, 16.9, and 14.6 pug=ml™"', respectively. 1t is
concluded that hepatic Met elimination is independent

on lower doses . but rested upon high doses.
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Metoprolol (Met) is a selective B;-adreno-

ceptor blocker, mainly metabolized in the liv-

o

er Its pharmacokinetic properties have

(21

been studied extensively « but its model of

elimination in isolated perfused liver was

unknown. The present investigation dealt
with the elimination and pharmacokinetic pa-
rameters of Met in a recirculating isolated per-

fused rat liver system.
MATERIALS AND METHODS

Reagents Met (Sigma). dextran and bovine
gerum albumin powder {Shanghai Institute of Biochem-
istry}. Other reagents were all in AR grade.

Liver perfusion Sprague-Dawley rats (n=38) of

either sex weighing 240+ s 30 g were fasted for 12 1
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before liver perfusion. Anesthesia was Induced by ip
20% wurethane (1.0 g +kg™ ') and the abdomen was

The isolated liver system was sel up accord-
[

opened.
ing to the standerd technique The livers were per-
fused in a recirculating system with an inlet catheter
advanced into the portal vein and an outlet catheter in-
to the superior vena cava. The viability of the liver
wasd monftored by bile flow. The perfusion was car-
ried out at 37 'C in a thermostatical cabinet using a re-
circulating system. The inferior vena cava was ligat-
ed. The whale procedure was accomplished within 10
min. The perfusion medium consisted of 20 ml
washed pig erythrocytes in 110 ml Krebs-Henseleit
buffer with 1.5 g bovine serum albumin powder and
A total volume of about 130 ml of the
medium was oxygenated by perfusing it through a thin-
walled tube that passed 953 0:45% CO;at a rate of
2—3 L+*min"" The pH was monitored by a pH meter
(Orion 720, USA) and maintained between 7. 35 and
7. 45 by slight adjustment in NaHCO,; 375 mmol-L™"'.

The maximal flow rate of the perfusion was kept at a

3. 0 g dextron.

level of more than 25 ml+min~' for 15 min. Then the
Mow rate was adjusted to 2530 ml*min ' with an ap-
propriate dose of Met added into the reservair. The
reservoir were sampled 0. 5—~1. 5 ml each at 5, 10. 20,
30, 45, 80, 75, 90, 105, 120, 135, 150, 165, and 180
min and equal volume of drug medium was added-
The flow rate was kept constant at 25 ml-min~" during
a period of 180 min.

Analysls of Met in blood Samples were cen-
trifuged at 1500y for 10 min. Plasma 0.3—1.0ml
was extracted with 3. ( mi acetacetate after alkalization
with 0. 1 ml NaOH 3 mol-L ™" {pH>>12).
layer was evaporated at 60— 70 'C under suction. The

The organic

residue was dissalved with 0.5 to 1. 0 ml mobile phase
and then assayed by Shimadzu LC-4A HPLC with RP-
530 fluorescence spectromonitar, EM 302 nm’, EX 284
nm. The mobile phase comprised of water 80% and
tetrahydrofuran 209%3.
Absolute recoveries were about 99+ 4%. The coetfi-

Fiow rate was 0. 4 ml+min~".
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vients of variation of intra- and imer-assay were within
5% and 6%, respectively.
Pharmacokinestic analysis The first-order elimi-
nation rate consiant (K ) was obtained from the slope
The initial estimate of V7,

Clearance was estimat-

of the disappearance curve.

was calculated from dose/Cy.
ed from K XV,.
tion were deacribed by the Michaelis-Menten expres-

Nonlinear processes of drug elimina-

sion®?;
—dC/dt = Vo 0/ (Kut C)

Where 7, stood for the maximal elimination rate
and K stood for the Michaelis half saturation concen-
tration. Vgand K, were estimated by the least aquare
method ™.
cemiration during Michaelis-Menten elimination, was

Tha total clearance, varying with the con-

calculated as dose/AUC, where AUC was the area un-
der thz plasma Met concentration »s time curve.
Clearance during the Ffirst-order phase of elimination
was estimated from K XV,.

Statistical analysis If a single factor analysis of
variance was significant (P < (.05}, the differences
between individual pairs of means were evaluated by ¢

test.
RESULTS

The time course of ¢limination of Met, af-
ter bolus injection of different doses Met into
the perfusion fluid reservair was illustrated in
Fig 1.
nonlinear kinetic properties at dosages from

To assess whether or not it possesses

0.2 to 12. 0 mg, the principle of superposition

were divided by its corresponding dose of Met.
The results showed that plots of Met at doses
of 0.2, 0.5, 1.0, and 2.0 mg were superpos-
able. but not superposable at doses of 4.0,
8.0, and 12. 0 mg.

Cencentration / mg - L™

g

0.001 o 1 2 1
Time /b

Flg 1. Metoprolol concentratlon in plasma after dil-
terent dosea in lsolated perfused rat llver. 0.2 mg
)Y n=8,0.5mg (@) n=2, 1.Omg (X} n=8, 2.0
mg (1) n=5, 4. O mg (M) n=5, 8. 0 mg {A) n=5,
12.0mg (A} n=S5.

The decrease in plasma concentration at
doses of 0.2, 0.5, 1.0, and 2.0 mg was in
linear kinetics fitted in first order-kinetics ac-~
cording to one-compartmental model. The re-
gression coefficients were all > 0.99 (P <T
0.01 ).
shown in Tab 1.
were found to be 8.3—10. 6 min and 11.7—

Pharmacokinetic parameters wefre
T% and clearance wvalues

was used ™.

Plots of concentration in Fig 1

8. 8 ml-min~', respectively (#>>0. 05).

Tab 1. Linear pharmacokinetic parameters with metoprolol 0, 2— 2 mg in isolated perfused rat livers. Xt s
*F>0. 05, ‘P< 0.01 us 0.2 mg.

0.2 mg 0.5 mg 1.0 mg 2.0 mg

(r=6) (r=6) (a=2§) (a=25Y)
Fa/ml 140+ 8 152411° 132410 135+ 13°
K x107* /min~? B4t11 784100 7149 65+18"
T-i-.f'min 8.31+1.5 5.641.6" 9.6+1. 3 10.64+1. 8
Ct/ml*min~" 11.74+2. 5 1. 8+2.6* 9.6t12. 0 8.61+2. 5
Co/ugomi™’ 1.4+0.2 3.340 4 7.74+0.7 15.0+1.
AUC/ug *min+ml™? 17+4 43+ 8 110422 228+ 487



http://www.cqvip.com

-

BIBLID ¢ ISSN 0253-9756 T H &R

Acia Pharmacolagica Sinwce

1993 Nov; 14 (5) « 541

At doses of 4.0, 8.0, and 12.0 mg. a
phase of apparent zero-order Met disappear-
ance was followed by a phase of apparent
Plots of Met con-
centration per unit dose vs time were not su-
with the saturable
{(Michaelis-Menten) elimination. The A, and
V.o values ranged from 14.6 to 16.9 pg-mi™',

first-order disappearance.

perposable, consistent

and 0. 94 to 1. 05 pg+min~'«ml ™!, respectively
(Tab 2).

DISCUSSION

The results of superposition analysis in
Fig 2 showed that linear kinetics were found
with Met 0. 2to 2. 0 mg, the initial concentra-
The initial
plasma concentration of Met in the rat given iv
2 mg .ks-] Loy
The different doses did not affect the elimina-

tion rate of Met at sub-therapeutic and thera-
(2.61

tion being 1.4 to 15. 0 ug mi~'.

was less than 1.0 pg - ml™

peutic dose levels Tt was reported that o-
ral bioavailability of Met was about 4%, T4
for the elimination phase about 386 min and
was independent of the dosage and route of
administration™. During the first-order ki-
netic processes, it was observed that 7.1 and
the clearance of Met in this perfused rat liver
were also independent of the dosage of perfu-
sion.

Nonlinear kinetics were observed with an

Tab 2.
®+s "P>>D0.05. *P<ID.05. "P< 0.0l us 4.0 mg-

MNonllnear pharmacokinetle parameter with metoprolol 4—12 mg In isolated perfused rat lvers.

increasing dosage of Met from 4.0 to 12.0
mg, the initial concentration being from 27. 8
to 78.2 pg rmi™%.
decrease in the total clearance from 4. 8 to 2.7

ml * min~!,

There was a progressive

Dose-dependent elimination of
Met by the isolated perfused rat liver was
clearly indicated by the convex appearance of
the plasma disappearance curves, as well as
the lack of superposition of the logarithmic
plasma concentration/dose vs time curves for
doses from 4.0 to 12.0 mg. The clearance
was greatest and constant at low plasma con-
centrations , and decreased as the concentra-
tion increased and the eliminating system be-
came progressively more saturated. The rea-
sons may be: 1) Higher doses of Met made
the capacity of the drug-metabolizing enzyme
saturated. 2) The hepatic clearance was re-
duced by Pp-adrenergic blocking activity of
Met. as d{-propranolol also reduced its sys-
temic clearance. but 4-propranolol did not™.
A linear correlation was found between the
dose of Met and f-adrenergic blocking activi-
ty®®. 3) The metabolites of Met were almost
totally excreted by the kidney™. but no kid-
ney existed in the recirculating isolated per-
Thus, the high con-

centration of metabolites may inhibit the activ-

fused rat liver system.

ity of the metabolizing enzyme.
It was concluded that the elimination of

n="5,

4. 0 mg 8. 0 mg 12. 0 mg
¥a/ml 14649 148+11* 1524+14"
Vo/ugemin~trml ! 0.9840. 12 1. 0540, 14* 0.9440. 12
Ka/ng*mi™! 15.6+2.1 16, 843. 1° 14, 84+2. 0"
Co/ng ml™! 2844 S48 78415
AUC/mg +min+ml™’ 0.B844-0. 14 2,340 £ 4, 440.8°
Total clearance/ml-min ™’ 4.81+0.8 3. 410.5° 2.7+0.F
First-order clearance,/mlemin™' 9.142.3 9.342. 5 10. 042, 2



http://www.cqvip.com

+ 542 BIBLID : ISSN 0263-9756 S EAMER

Acta Pharmacologics Samica 1993 Nowv, L4 (6)

Met is independent of lower doses, but rested
upon higher dosages.
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Antitumor activity and tumor necrosis factor production of
Phytolacca acinesa polysaccharides I in mice’

ZHANG Jun-Ping, QIAN Ding-Hua (Research Laboratory of Natural and Syathetic Drugs, Col-
tege of Pharmacy , Second Military Medical University , Shanghai 200433, Ching)

ABSTRACT The antitumor activities of Phytolocca
ascmoss polysaccharides 1 (PAP-I) and its effects on the
induction of tumor necrosis factor {TNF) and immuno-
logical cytotoxicity of peritoneal macrophages were
studied. PAP-I was given ip 5—20 mg kg~ led"' X7
d to ICR miece as priming agent with subsequent
lipopolysaccharides (10 ug/mouse) iv for TNF produc-
tlon. TNF activity was measured by crystal violet
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staining assay using L929 cells. PAP-I showed prim-
ing activity for TNF production with hepto-splenic hy-
perplasia in a dose-dependent manner. The peritoneal
macrophages treated with PAP-I 10 and 20 mg skg ™’
showed 67 and 7424, respectively, cytotoxicity (the
control 34% cytotoxicity) against Meth A cells at ef-
fector1target=4011. PAP-I 10 and 20 mg kg~ pro-
longed the survival time of mice bearing ascites Meth A
tumor from 2144 10 32410 and 3843 d and inhibfted
the solid Meth A tumor growth with inhibition rate of

28.5 and 55-724, respectively. These results sug-
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