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Fig.1 The one-compartment open model system
proposed for analysis of pharmacokinetics
of antimicrobials with intramuscular ad-
ministration. The shaded area denotes the
intramuscular pool of the injected agent.
The body is assumed to be a simplified
homogenous compartment, through which
the antimicrobial distributes evenly.
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Fig.2 The two-compartment open model system
proposed for analysis of pharmacokinetics
of antimicrobials with intramuscular ad-
ministration. In this model the distribu-
tion space is postulated to be divided into
the “intravascular compartment” and the
“extravascular compartment”., Theoreti-
cally, there must be a significant difference
in drug concentrations between the two
compartments, as it is shown in equations
7 and 8 in the text. By substituting pos-
sible values for parameters in these equa-
tions, however, no remarkable differences
were found between shapes of the two time-
concentration curves, as it is demonstrated

in Fig.4.
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Fig.3 Time-concentration curve derived from
one-compartment open model, The formula
is popularly used for the analysis of the
serum concentration of the agent injected
intramuscularly.
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Fig.4 Time-concentration curves in two-com-
partment open model. Solid line shows the
time-course of the concentration in the
intravascular compartment and dotted line
that in the extravascular one. As shown
in the text and in Fig.2 the difference bet-
ween the two concentrations curves is
almost negligible.
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Fig.5 Time-concentration curves fitted to ac-
tual data-points by nonlinear regression.
Solid circles show the data-points from
patient with renal insufficiency (tobramy-
cin) and empty circles the data-points from
a patient with normal renal function (st-
reptomycin).
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Table 1 Half-lives, total clearances and renal
clearances in intramuscular streptomy-
cin as calculated by the methods as
mentioned in the text. Data derived
from Reference 8)

Age B. weight| Dose | Half-life ;I‘lg::l
(months) (kg) (mg) (hrs) (ml /mi.n.)
3 3.5 100 2.7 11.7
7 8.0 250 1.4 25.8
GFR Ur. recovery |Renal clear. | Percent of
(ml/min.) (mg) (ml/min.) | total clear.
6.6 47.5 (8 hrs) 5.6 48
18.1 113. 6 (8 hrs) 11.7 45

Table 2 Half-lives, total clearances and renal
clearances of BB-K 8 calculated as shown
in the text. Data derived from Refe-

rence 8)
. . Total
Age B. weight| Dose | Half-life clear.
(yrs) (kg) (mg) (hrs) (ml/mi;l.)
6 20 200 1.3 71. 4
9 32 125 1.1 77.9
GFR Ur. recovery |Renal clear.| Percent of
(ml/min.) (mg) (ml/min.) | total clear.
42.6 140. 4 (8 hrs) 50.1 70
81.1 (8 hrs) 51.0 65

Table 3 Half-lives of CBPC (carbenicillin) in
the newborns. Two groups of figures
in the second and third column of the
table are estimated from elimination
constants, and by means of least squares
respectively, and compared.

Patient 0. 6935 HoaflfLlefizt bérqtrxr;i?sls
No. Elimination constant Method

(hrs) (hrs)

1 5.61 4. 68

2 3.66 3.73

3 4.16 4.42

4 3.59 4.20

5 3.76 3.70
Mean 4.15 4.15

T, BI%, HHEHCOWTIREA EHRNLERLE
zbhd)o

Bt - T, HHEFDORIL (HHMA pool 2 b MK
FADBIT) PRLELYHETHIM—-DIRETHSZ
L bbb,

b. BEEEOHE (Table 18, 28, 3)

HiAER|D turnover (X, FEA THREI h B AL,
BN ORERE T, BEtD H\IIARERILIh BT LIT
KAlE b, BEfE, FsFich first-order reaction D
KR TiTichh b, $ich bERIbE E L PRt Bl
.3.60

Uil o Tl FEREE ORSRIMERL S, M, BEEE
EE (total clearance or plasma clearance) ® &5 3%
TENTED, ZOFHHERAIKRDLEED TH %o

RS &
fo “K(e-at—eftydt

e RPC it I hiciid Rl o B2 RlE s, B&E
i CHH S h B 5 O HEILEE (renal clearance) %3t
HTHZ LN TE %,

Plasma Clearance=

¢ RPN D PR AR e
[ "K(e-ot—estydt
0

Renal Clearance=

FEBEIERRE L BREROBRIEE X H TS & LT X
b, BHOBMOEENENRS DR HEE TS Z & h
'C"?Z-Jo

SRR, FAIEDFEER TIL plasma clearance p3, K
WOEL Y RELFTEIhAHACH 5, Tz, KpE
IRBEDOREIPNE L I 2 HMIC D B tedic, Bkt
FHEEI DL Y RELETEIRD X5 Th %,

c. FWEIADFHE

Ea GEHEREIFENRS) 2, FEIhhEL
hht, FE=log2/a L LTEBICHETE S,

— AR I T A BRI, mAPBRERE —
I HBECTHRTHWHORUERIT R, BEOMKE
a2 5 7 Lic plot L CXDEYRFEBOEE,HHET
BITHONEBETH S, L LEHORNSENHE,
v— 2 OHBIEL L), MmPBRETZPH TR E
BEHOT, KHD plot H EAKO MFRETHS
zen%, 2%H, 3FH®D plot $ RKILD process
B 5 T W S TOEHIC S X X THRBFGD DT
W ERUIELIETH Do DX H7g error ;v 2 D
FHETERRRIETS L, REOEL D b REWLEL
THBLTH B,

aNERBICHH S h 585 41 log2/a, T bbb
0.6931/c 23X h EECEI LA & W2 %,

Table 3 |Z/8 L{=®Di¥ carbenicillin 04 B
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PHARMACOKINETICS OF ANTIBIOTICS IN
INTRAMUSCULAR INJECTION

Masatosul Takimoro and HajimMe YosHioka
Department of Pediatrics, Asahigawa Medical College

It was attmpted to figure out a formula which expresses the relation between concentration of an
antimicrobial agent injected intramuscularly and time after injection, presuming that the body consists
of one or two homogeneous compartments and that the agent is absorbed and eliminated after the
principle of first order reaction. The following formula was resulted.

C= Bfﬁ (e~at—ePt)

The serum concentration of the agent (C) is expressed as a function of time after injection (£). A
pattern of a curve described by the formula is determined by rate constant of elimination («), rate
constant of absorption (f) and a constant (A) relating to injected dose and size of distribution space.
Those constants are specific for a different kind of agents. This theoretical curve has a good fit with
actual data-points determined by bioassay.

The details of the method for calculating a nonlinear regression of data-points and for estimating
rate constants of absorption and elimination were mentioned. The formula thus obtained was found
useful for estimating total clearance, renal clearance and half-life.




