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Table 1 Pharmacokinetic parameter of PIPC and CBPC, and value of flow rate and volume for ap-
paratus adjusted to simulate serum concentration after i. m. injection of 1g to healthy human

‘Parameter* | } | ‘ .
h | Ka (hr™) | K. (hr') vV (L) - Vu(mb | Vg (mD F (ml/min)
Drug ~- | |
T ' |
PIPC a0 09 18.27 204 } 47 3.2
CBPC : 1.15 0.65 25. 4 ‘ 166.2 | 94 1.8
—— ! - |

* The abbreviations were written according to the reference

Table 2

Pharmacokinetic parameter of PIPC, and value of flow rate and volume for apparatus ad-

justed to simulate serum concentration after i.v. injection to healthy human

Iiarameter* c, | K., | K, K, a | B—n a I b Fy. 2
PIPC dose - (#g/ml)[ Chr™) | Che™ty | e | (hrD | CheT) | (mD) \3 (ml) | (ml/min)| (ml/min)
7 | | |
1g 91.7 | 1.57 I 1.06 ' 3.27 | 4.84 \ 1.06 | 200 } 64 | 523 3.53
|
2g 1741 | 1.26 | 0.63 | 3.72 | 4.59 | 1.02 f 300 | 51 l 6.3 3.15
* The abbreviations were written according to the reference
Table 3 Correlation between MIC and MBC
Organism Inoculum size | PIPC (pg/ml) ) CBPC (pg/mD)
(cellfmb 1 mic | wmBc |  wmic | MmBC
2.95X 10* ’ 6. 25 6. 25 NT NT
E.coli NIHJ JC-2 2.95x10° ‘ 6.25 6.25 | NT NT
2.95X10° ! 6.25 200 1 NT NT
2. 47 X 10* 800 | >3,200 y NT NT
E.coli TK-3 2. 47X10° 3,200 | >3,200 ‘ NT NT
2. 47X 10° >3, 200 ! >3, 200 | NT NT
_ 4. 48X 10* 313 | 6.25 | 50 100
P. aeruginosa 4.48X10° 6.25 | 800 | 50 1
IFO 3445 ' ' % ’ 00
4.48X10° 6.25 | 800 } 100 1,600
NT: Not tested
10 HREOED, £BAEKC IS 1E®RECL ) EH 1) RE5EC X2 mBERRE
EEKBREL, £EAEKCTHEYRE LK, ¥ PIPC 1g #jiERy, lg one shot B4yERy, 1lg A

- THEERYRIE L, &k, “O&HfT T, 10°
cells/ml Ll EDOBERIEH 90% LU EDEURRY T Lico
II. # g
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MBC (1 EHEHEEOHEYZTHRHEECIEEXY =~ L
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% LT PIPC BHiEEEEREer o7

CBPC @ MIC 3 P.aeruginosa IFO 3445 iz xf L
105 cells/ml #%&R% 50 ug/ml TPIPCIZlbXTH > T
Wico

2. PIPC ofg#EEkic X sMPRE L REDR

ERFO e FiPREY Fig 1 1R LcY, BElhgE
12Fh Fh 35.4 ug/ml, 91.7 ug/ml, 40.8 ug/ml ¢
HY, HEEESEEECIITRBOEBRY R L,
DRI L b, E.coli NIH] JC-2, P. aeruginosa IFO
3445 wxy+% MIC f& (6.25 ug/ml) Ll o PIPC i
EffeheEiL, one shot My TH 2B, HETH
2.5 R, AUREHE TR 2.3 BERY & ¢ B A%, E.colf
TK-3 wwxf L CTik MIC fE L o PIPC @pi385h
Iehoice

2) MEFREC simulate L& %> PIPC fE
2R

LEDBBICHKILT B in vitro model % f\ - PIPC
DRERHFEY Fig. 215:3,

E. coli NIHJ JC-2 1zx¢ Lf%t{%l(fﬁ%ﬁ&ﬁ&
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Fig.1 Serum concentration of PIPC after i. m.
injection, 1i.v. injection and drip infusion
of 1g to healthy human
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Fig.3 Serum concentration of PIPC after i.v.
injection of lg or 2g to healthy human
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Fig.2 Bactericidal activity of PIPC in in vitro model simulating serum concentration after i.m. in-
jection, i.v. injection and drip infusion of 1lg to healthy human
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Fig.4 Bactericidal activity of PIPC in in vitro model simulating serum concentration after i.v. in-

jection 1g or 2g to healthy human
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Fig.5 Serum concentration of PIPC and CBPC
after i.m.injection of 1g to healthy human
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Fig. 6 Bactericidal activity of PIPC and CBPC
against P.aeruginosa IFO 3445 in in wvitro
model simulating serum concentration after
i.m. injection of 1g to healthy human
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P9/ IRPY I
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Fighb, lg one shot BEEL b AR AR i T
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aeruginosa IFO 3445 w35 1g AGIERF O BB L)Y
% PIPC &L, SERIcBoh s CBPC i
MR 20 ug/ml ©, MIC 2 (50 ug/ml) izix
ELARV. Théx, CBPC oRE%hE L MIC fELL -
DB L 2.5 K0 PIPC X h 4 - T,
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B L7,
X [N
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BACTERICIDAL ACTIVITY OF PIPERACILLIN IN
IN VITRO MODEL SIMULATING HUMAN SERUM LEVEL

YosHiko Yamasuiro, Yosuikazu Fuxkuoka, Takasar Yasupa and Isamu Saikawa

Research Laboratory, Toyama Chemical Co., Ltd.

Bactericidal activity of piperacillin (PIPC) against Escherichia coli and Pseudomonas aeruginosa
was investigated using the in vitro model simulating serum concentration after i. m. injection (1g),
i.v. injection (1g and 2g) and drip infusion (1g/ 1hr.) to healthy human.

When bactericidal activity of PIPC in in witro model simulating serum concentration after admini-
stration at dose of 1g was studied, it was found that i. m. injection was superior to i.v. injection
on P.aeruginosa IFO 3445 (MIC : 6. 25 pug/ml), while the difference among i.m. injection, i.v. injec-
tion and drip infusion was hardly recognized on E. coli NIHJ JC-2 (MIC : 6.25 ug/ml). Bactericidal
activity of PIPC agdinst the above organisms was dose dependent in 1g and 2g of i.v. injection.

On the other hand, against penicillinase producing E.coli TK-3 (MIC : >3, 200 pg/ml), any admi-
nistered route of PIPC showed no.bactericidal activity.

The i.m. injection of carbenicillin showed less bactericidal activity against P.aeruginosa IFQ 3445
(MIC : 50 £g/ml) in comparison to that of PIPC.



