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Combined pharmacokinetic and pharmacody—
namic model analysis for procainamide and its
metabolite!
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ABSTRACT The pharmacokinetic and pharmaco—
dynamic profiles of procainamide (PA) and its major
metabolite, acetylprocaimamide (NAPA), were ana-
lyzed by extended combined pharmacokinetic and
pharmacodynamic model in rabbits. The pharma-—
codynamic parameters X, S, CJ50), E,,, for PA
were 0.0231 0.005 min™" , 391 1.1, 3.6 0.9 pg-
mi™ , 37+ 10 ms respectively and for NAPA were
0.061£0.017min"', 22+ 0.4,62+ 1.7 pg - ml™ , 53.6
1+ 2.5 ms. Following PA iv to rabbit both PA and
NAPA were involved in the QT_ prolongation of tihe
initial period, but the later action was mainly associ-
ated with NAPA. Diflercnces of pharmacokinetic
and pharmacodynamic paramecters between PA and
NAPA were found.
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MATERIALS AND METHODS
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Fig 1. Pharmacokinetlc model descrlbing the

disposistion of procalmamide (PA)} amd its major
metabolite, N—acetylprocalnamide (NAPA).
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Flg 2. Extended combined pharmacokinetic and
pharmacodynamic model used for the simultabeous
curve—fitting of PA amd NAPA copcentrations Im
plasma and effect data.
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RESULTS AND DISCUSSION
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Fig 3, Representative plasma drug concentration—time
profiles of PA () and generated NAPA (@) after Iv
PA 40 mg+ k' amd NAPA (%) after iv NAPA
20mg - kg™ in rabblt 32
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Tab 1. PK parameters describlng the time course of iv procainamide (40 mg - kg™') and acetyiprocainamide (20 mg -

kg ') In plasma. n=5, © £SD,

Procainamide Acetylprocainamide

Parameters Mean X SD o Parameters MeantSD

a {min™h) 0.20£0.04 ¥ {min™") 0.135+0.028
Ty (min) 3.6%0.9 T, (min) 53%1.1

8 {min™") 0.0152 £ 0.0020 & {min™ 0.0060 £ 0.001
Tip (min) 46+ 5 T, {min) 117£15

3 1

K {min™" 0.027+0.014 K, {min™") 0075+ 0.021
K {min™") 0016+ 0 006 K, (min™") 0.045 + 0.008
K, {min™") 0.10 £ 0.04 Ky (mn™) 0.0179 * 0.0024
K, {(min™") 0.071£0.02 ¥, (L-kgh 0.80+0.15
V, (L-kg™ 1.5£0.5
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Fig 4. Represemtatlve pharmacodynamic proflles of iv
PA fitted to extended combined pharmacokinetic and
pharmacodynamic model {Rabblt 7£2) (—) predicted to-
tal effect; ( () observed total effect; (@) predicted
NAPA effect.
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Fig 5. Relationshlp between the fraction of the maximal
effect and plasma A) PA amd B) NAPA comcentration
following PA Iv 40 mg+ kg! to rabblt F2. { O)
observed; (=) predicted.
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Tab 2. Pharaincodynamic parameters descrbing the effect of iv procalnamide and scetylprocalnamide on QT Interval
changes In rabbits. n=5, % £SD. “'P<0.05, """P<0.01 vs PA.

Procainamide Acctylprocainamide
Parameters Mea * 8D Parameters Mean £ SD
K, (min™") 0.023 1 0.005 K., (min™') 0.061 t0.017""
Tix_ {mim) 0+5 T}x‘_ (min) 12+4"7
C (50) (ug » mi™") 16090 C,.(50) (ug * mI™" 62+1.7"
s 19+14.1 Sa 22+04"
Eo (ms) 710 f (ms) §36+2.5°
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Flg 6. Relauvonship between time and plasma or effect
compartment coneemtratlon of A} PA and B} NAFPA fol-
lowing iv PA 40 mg + kg™' 1o rabblt 72. (U} PA
plasma concentration; () NAPA plasma eoncentra-
tiom; (—} elffect compartment concentration.
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