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Pharmacelogical Studies of Cefoperazone(T-1551)

J.K. Lim, S A, Hong, C.W. Park, M.S. Kim, Y.H. Suh, S$.G. Shin, Y.8. Kim, HW. Kim,
J.8. Lee, K.C. Chang, S.K. Lee, W.H. Chang*, LS. Kim* and N.D. Kim**

Departments of Pharmacology and Microbiology,* College of Medicine, Seoul National University
and College of Pharmacy, Seoul National University**

The pharmazological and microbiclogical studies of Cefoperazone (T-1551, Toyama Chemical
Co, Japan) were conducted in vitro and in vivo. The studies included stability and physico-
chemical characteristics, antimicrobial activity, animal and human pharmacokinstics, animal
pharmacodynamics and safety evaluation of Cefoperazone sodium for injection.

1) Stability and physicochemical characteristics.

Sodium salt of cefoperazone for injection had a general appearance of white crystalline
powder which contained 0,5% water, and of which melting point was 187.2°C.

The pH’s of 10% and 25% aqueous solutions were 5,03 and 5.16 at 25°C. The preparations
of cefoperazone did not contain any pyrogenic substances and did not liberate histamine in
cats. The drug was highly compatible with common infusion solutions including 5% Dextrose
solution and no significant potency decrease was observed in 5 hours after mixing.

Powdered cefoperazone sodium contained in hermetically sealed and ligt-shielded container
was highly stable at 4°C~37°C for 12 weeks. When stored at 4°C the potency was retained
almost completely for up to one year.

2) Antimicrobial activity against clinical isolates.

Among the 230 clinical isolates included, Salmonella typhi was the most susceptible to
cefoperazone, with 100% inhibition at MIC of<0.5 ug/ml. Cefoperazone was also highly
active against Streptococcus pyogenes(group A), Klebsiella pneumoniae, Staphylococcus aureus
and Shigella flexneri, with 100% inhibition at 16 zg/ml or less. More than 80% of
Escherichia coli, Enterobacter aerogenes and Salmonella paratyphi was inhibited at<{16 pug/
ml, while Enterobacter cloaceae, Serratia marcescens and Pseudomonas aerogenosa were
somewhat less sensitive to cefoperazone, with inhibitions of 60%, 55% and 35% respectively
at the same MIC,

37 Animal pharmacokinetics
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Serum concentration, organ distribution and excretion of cefoperazone in rats were observed
after single intramuscular injections at doses of 20 mg/kg and 50 mg/kg. The extent of
protein binding to human plasma protein was also measured in vitro by equilibrium dialysis
method.

The mean peak serum concentrations of 7,4 pg/ml and 16.4 pg/ml were obtained at 30 min.
after administration of cefoperazone at doses of 20 mg/kg and 50 mg/kg respectively. The
tissue concentrations of cefoperazone measured at 30 and 60 min. were highest in kidney.
And the concentrations of the drug in kidney, liver and small intestine were much higher
than in blood. Urinary and fecal excretion over 24 hours after injetcion ranged form 12.5%
t0 15.0% in urine and from 19.6% to 25.0% in feces, indicating that the gastrointestinal
system is more important than renal system for the excretion of cefoperazone. The extent
of binding to human plasma protein measured by equilibrium dialysis was 76.3%~76.9%,
which was somewhat lower than tle others utilizing centrifugal ultrafiltration method.

4) Animal pharmacodynamics

Central nervous system: Effects of cefoperazone on the spontaneous movement and general
behavioral patterns of rats, the pentobarbital sleeping time in mice and the body temperature
in rabbits were obszrved. Single intraperitoneal injections at doses of 500~2, 000 mg/kg in
rats did not affect the spontaneous movement and the general bekavioral patterns of the animal.
Doses of 125~500 mg/kg of cefoperazone injected intraperitonealy in mice neither increased nor
decreaszd the pentobarbital-induced sleeping time. In rabbits the normal body temperature
was maintained following the single intravenous injections of 125~2,000 mg/kg dose.

Respiratory and circulatory system: Respiration rate, blood pressure, heart rate and ECG
of anesthetized rabbits were monitored for 3 hours following single intravenous injections
of cefoperazone at doses of 125~2,000 mg/kg. The respiration rate decreased by 3~17% at
all the doses of cefoperazone administered. Blood pressure did not show any changes but
slight decrease from 130/113 to 125/107 by the highest dose(2,000 mg/kg) injected in this
experiment. The dosages of 1,000 and 2,000 mg/kg seemed to slightly decrease the heart
rate, but it was not significantly different from the normal control. All the doses of
cefoperazone injected were not associated with any abnormal changes in ECG findings
throughout the monitering period.

Autonomic nervous system and smooth muscle: Effects of cefoperazone on the automatic
movement of rabbit isolated small intestine, large intestine, stomach and uterus were Observed
in vitro. The autonomic movement and tonus of intestinal smooth muscle increased at dose
of 40 p#g/ml in small intestine and at 0.4 mg/ml in large intestine. However, in stomach and
uterine smooth muscle the autonomic movement was slightly increased by the much higher
doses of 5-10 mg/ml,

Blood: In vitro osmotic fragility of rabbit RBC suspension was not affected by cefoperazone
of 1~10mg/ml. Doses of 7.5 and 10 mg/ml were associated with 11.8% and 15.3% prolon
gation of whole blood coagulation time.

Liver and kidney function: When measured at 3 hours after single intravenous injections
of cefoperaonze in rabbits, the values of serum GOT, GPT, Bilirubin, TTT, BUN and
creatine were not significantly different from the normal control.

5) Safety evaluation

Acute toxicity: The acute toxicity of cefoperazone was studied following intraperitoneal
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and intravenous injections to mice(A strain, 4 week old) and rats(Sprague-Dawley, 6 week
old). The LDg's of intraperitonealy injected cefoperazone were 9.7 g/kg in male mice, 9.6
g/kg in female mice and over 15g/kg in both male and female rats. And when administered
intravenously in rats, LDs’s were 5.1 g/kg in male and 5.0 g/kg in female. Administrations
of the high doses of the drug were associated with slight inhibition of spontaneous movement
and convulsion. Abdominal transudate and intestinal hyperemia were observed in animals
administered intraperitonealy. In rats receiving high doses of the drug intravenously
rhinorrhea and pulmonary congestion and edema were also observed. Renal proximal tubular
epithelial degeneration was found in animals dosing in high concentrations of cefoperazone.

Subacute toxicity: Rats(Sprague-Dawley, 6 week old) dosing 0.5, 1.0 and 2.0 g/kg/day of
cefoperazone intraperitonealy were observed for one month and sacrificed at 24 hours after
the last dose. In animals with a high dose, slight inhibition of spontaneous movement was
observed during the experimental period. Soft stool or diarrhea appeared at first or second
week of the administration in rats receiving 2. 0g/kg. Daily food consumption and weekly
weight gain were similar to control during the administration. Urinalysis, blood chemistry
and hematology after one month administration were not different from control either. Cecal
enlargement, which is an expected effect of broad spectrum antibiotic altering the normal
intestinal microbial flora, was observed. Intestinal or peritoneal congestion and peritonitis
were found. These findings seemed to be attributed to the local irritation following prolonged
intraperitoneal injections of hypertonic and acidic cefoperazone solution. Among the
histopathologic findings renal proximal tubular epithelial degeneration was characteristic in
rats receiving 1 and 2g/kg/day, which were 10 and 20 times higher than the maximal
clinical dose (100 mg/kg) of the drug.

6) Human pharmacokinetics

Serum concentrations and urinary excretion were determined following a single intravenous
injection of 1g cefoperazonme in eight healthy, male volunteers. Mean serum concentrations
of 89.3, 61.3, 26.6, 12.3, 2.3, and 1,8pg/ml occured at 1,2,4,6,8 and 12 hours after
injection respectively, and the biological half-life was 108 minutes. Urinary excretion over

24 hours after injection was up to 43.5% of administered dose.
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flexneri 203, Serratia marcescens 205, Pseudom-
onas aeruginosa 203, Enterobacter aerogenes 205,
Enterobacter cloacea 105 % & 23059 944 Al
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g3, FA9 F4 1,2,3,6,12, 244 26 £A& A
3l £49%F MAFEE A0 AR 4FL
179%F gt en, 83 9 4&HF cefoperazone
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dat 3§ ¥

1) S2stety d4 9 kgl
(1) 2Se2istetE Al : Cefoperazone sodium ] 8-k
Hq A3 E AAZFAL DI, FEIHL 0.5

Table 1. Pyrogen test of cefoperazone in rabbit

Rabbit Body Wt. Dose Body Temperature(°C)
No. (kg) (ml)* Before injection ATter injection
1 hr. 2 hr, 3 hr, 1 hr, 2 hr, 3 hr.
1 2.5 2.5 39.3 39.4 39.4 39.5 39.5 39.4 0.1
2 2.5 2.5 39.6 30.6 30.5' 30.6 39.5 39.5 0.1
3 1.6 1.6 39.2 39.3 "39.2 39.3 '39.0 39.1 0.1
Total Increase 0.3

.

: 1 ml of aqueous solution contains 50mg cefoperazone.
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Table 2. Histamine liberation of cefoperazone in cat

Dose(ml/kg) Blood pressure(mamHg) Decrease of B.P. (mmHg)
Upper lower Standard Test
Histamine standard 0.1% 88 70 36
Histamine standard 0.1 87 68 38
Histamine standard 0.1 87 69 36
Histamine standard 0.1 90 70 40
Cefoperazone 1. 0** 89 81 16
Cefoperazone 1.0 91 85 12
Average 37.5 14
*: Concentration of standard histamine is lg Histamine base/ml of saline.
**: 1 ml contains 10 mg cefoperazone sodium.
Table 3. Compatibility of cefoperazone with infusion solution
Potency (%)
Infusion Appearance
Initial 2.5hrs, 5hrs,
Water for Injection 100* 98. 8 98.2 -
Normal Saline 100 99.0 99.2 -
5% Dextrose 100 97.8 97.2 -
5% Dextrose/saline 100 97.9 97.4 -

* 1 The potency of cefoperazone immediately after dissolved is taken as 100%.

%, $4¢ 187.2°Col . FAEFRFl ST
10%-8-9¢ 4-&(25°C)ell A9 pHE 5.030] 2L 25%%
o & 5,160 =t.

(2) WEM Z3 : Table (o] A8} o] FAbA H&
A -&o v]3] cefoperazone 50 mg/kg FALF H|-&0] 3
ale] 9] AFIENA thge] 0.1°CH A& Helx A
FEY Ads AU 0.3°Celt o183 A3k H
gofkAl e WEAED FARG /T (@ FEY A4S
—0.6°C ol A, AFEE)Y AAeEA —1.4°C
o] AH) & H Ak Aolglermz cefoperazone FAE-
AAY DA ELL LA LE BukF g

(8) BlAELAIKE] : Table 20048} zko] phenobarb-
ital u}3] 3eko] o4 cefoperazone 10 mg/kg el ¢
g A orAslst s3F 14 mmHg gl 2} ol = 53] &8
W 0.1 pg/kg el &g 33Tk 37.5 mmHg o #jsf
4 AL Yo TE Byl e Fel g oFFEA
715 (3)d &3] cefoperazone & AWl A 9] 5] ZE}F
W fEAEe LIE + 9

(4) BB : Cefoperazone s] s g4dE 2
E3l7] $15te] Table 3042k ] dduks o2 gre] 4}
435 %E 4F FALAAY Lol 5% &9L niEe]

A2(23°C) el WA & 4% 54 AAFAE ZE
A@gaiel gelA LAFFAAY 7%lAE THE
FAstg o, THEF S99 g g4
= o}RH o] Beolx &hgkyl el cefoperazone
o AL ZALwd da AFPL obF FL ALE
sekstg o '

(4) ZA|w5} : Cefoperazone 28 4°C~50°C 9
gdeEz 29 AFEAAA 3~12F 2T 9
JREs Agdanyds HPLCWo= A=Y 23
Table 46 A 8} o] 50°CellA 65014 125 R4 7
S0 grale] 20% W8 Y GAREE RYE B EET
e g A B 9748 0%l AE IR E FA
srgos, B3 £°CaA 147 AP ugg Aol 3
o] A E.(Table 5) 98%4 9715 T2 FA ke cefo-
perazone & 4°C 7} 74 & AAZA0le A
2 U5 Lo WalA cefoperazone B HwE
3] 4R ALz ABHY

2) WA Mol cHgt SEAE

qARAANA AL F 230579 FL4 ATE A
AL o 23} cefoperagone ol w3 FF4 AAZE AA T



—J.K. Lim, et al.: Pharmacological Studies of Cefoperazone(T-1551)—

Table 4. Stability of cefoperazone bulk powder at various temperature

) Storage Potency
Lot No. Beriad 50°C 37°C 30°C s
1791 3 90, 5*
6 85. 3(8%. 6) 94.1(94.4) 96.7(96.8) 98.6(99.0)
12 80.5(74.5) 93.2(93.0) 94. 8(94.5) 97.7(97..0)
1801 91.0 :
6 83.0(87.6) 95.6(95.0) 98.3(97.2) 99.2(98.9)
12 75.9(74.5) 92.4(89.1) 96.1(94.7) 98.5(97. 6)
1821 92.3
6 82.6(88.1) 96.7(94.2) 100.5(98.0) 100. 7(98.9)
12 77.2(75.4) 96.1(91.0) 98.1(95. 3) 99.5(98.2)

* : Percentagga of original activity recovered. Determined by bioassay method.
( }: Activity determined by HPLC method.

Table 5. Stability of Cefoperazone powder stored at 4°C for one year

% of initial

Lot No. Storage period Storage temperature
activity recovered*
1116 1 year 4°C 98.5
1118 1 year 4°C 98.4
1119 1 year 4°C 98.0

* : Determined by HPLC method

Table 6. Susqeptibility patterns of clinical isolates to cefoperazone sodium

Bacteria- No. of Minimum Inhibitory Concentration(MIC, pg/ml)
strain >128 64 32 16 8 4 2 1 0.5 0.25<00.12 Sensitive Resistant
strain strain
(%) (%)
E. coli 0 1 2 6 — 3 11 7 5 7 4 82 18
(100)* (98) (94) (82) (74) (68) (46) (32) (22) (8)
Enterbactor 20 1 3 3 1 1 3 3 3 2 80 20
aerogenes (100) (95) (80) (65) (B0) (55) (40) (25) (10)
Enterobactor 10 2 1 2 1 1 2 60 40
cloaceae (100) (70) (60) (40) (30) (20)
Salmonella 20 2 2 4 1 6 4 1 90 10
paratyphi (100)  (90) (80) (60) (55) (25) (5)
Salmonella typhi 20 9 11 100 0
(100) (55)
Shigella 20 2 3 5 10 100 0
flexneri (100)  (90) (75)  (50)
K. pneumoniae 10 1 1 1 2 4 1 100 0
(100)  (90) (80) (70) (50) (10)
P. aeruginosa 20 1 5 7 1 5 1 35 65
(100) (95) (700 (35 (30) ()
Serratia 20 5 1 3 2 2 3 2 1 1 55 45
marcescens (100) (75) (70) (55) (45) (35) (20) (10) (5)
Staphylococcus 30 1 6 17 6 100 0
aureus (100) (96) (76) (20)
Streptococcus 10 5 1 2 1 1 100 0
pyogenes (100) (50) (40) (20) (10)
*( ) cummulative % of strains inhibited
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gek, Table 6ol 4o} 7o) AAbu AT Salmonella
typhi(205) 7t 743 3H4-4le] o} 0.5 pg/ml o] shell A
BEE 5 w§o] JAF Lo Streptococcus pyo-
gens{group A) (105) & 4pg/ml, Shigella flexneri
(205) % Klebsiella pneumoniae(10F) = 8 pg/ml,
2] & Staphylococcus aureus(305)& 16 pug/ml o]

204
£ 64
S 0——o0 20mg/kg
2 *— 50mg/kyg
B
2 124
,—
s
8-
$
s
$ 4
g
8

T T ¥ R
30 60 ° (20 240 360
Time, min.

Fig. 1. Serum concentrations of Cefoperazone in
rat after single intramuscular injection.

ol 4 EE FFY TFo] AAFHE Add & F
444 2gyt. ¥ E. colie 505%F 415(82%),
Enterobacter aerogenes 2055 165(80%), Salmo-
nella paratyphi 2055 185(90%) 7} 16 ug/ml o} 5+
A dAFe Mad ¥L FEAE dehigod,
Enterobacter cloaceae, Serratia macescense I Pse-
udomonas aeruginosa 3= -2 FEdA 747 60%, 55
% 2 35% AAE B g3t Aol 2 ZAE
veby gl et

(1) 8=E5x : 8F0) cefoperazone wr3] Z{F4t
308 el AlAete] 347k AA A A FA
=5 Z3slglvt. Fig. 10149k o] 20 mg/kg B
50 mg/kg FAbell A ehzre] &9 APAZ 308
43 Axd ¥5 FEF B 47 7.4 pg/ml o} 16
4 pg/ml & e 2 o FAZ Al He 2%
FEE gtdtd 6A e 20mg/kg TAlAE AY
Z4o] ¢HP I 50 mg/kg FAHA 1.75 pg/ml 8] v
e 3y, o2 3w cefoperazone & Z8FA 7
< AdE) wE 52 F4U el A& 30 o]
Well 3 FFAZ o] FALE Az EY T

Table 7. Organ distribution of cefoperazone in rat after single intramuscular injection!(zg/ml serum or

pg/g tissue)

20mg/kg 50mg/kg
Tissue ) R . ;
30min. 60min. 30min. 60min.
Serum 7.4 4.4 16.4 11.2
Liver 24.8 13.2 44.0 36.8
Kidney 36.4 27.2 76.0 43.2
Heart 0.4 0.4 2.8 0.4
Lung 6.4 0.8 15,2 3.6
Intestine 22.8 34.8 57.6 65.6

Table 8. Urinary and fecal excretion of cefoperazone in rat after single intramuscular injection (%

Recovered)
. 20mg/kg 5mg/kg

Tlme, Hrs. Urine Feces Urine Feces
2 11.86 — 9.86 —
6 1.64 5.19 1.05 3.34
24 1.46 19.72 1.63 16.22
Subtotal 14,96 24.01 12.54 19.56

Total 39. 87 32.10
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Table 9. General behavior patterns of rat after intraperitoneal injection of cefoperazone

Ce{g};;/r;g)ne Sleeping Lying Rearing Walking g:gﬁ%ng ‘ Groomipg
Control 30. 8+10.3 20.0+4.9 5.0x1.4 4.0+1.4 7.6X3.6 2.6+£0.9
500 22.013.4 28.018.8 8.0+2.2 2.24:0.8 7.6+2.1 2.2+ 1
1000 26.616.6 25.21+6.0 5.0%2.3 3.8+1.6 7.8%3.0 1.6+1.2
2000 24.6+6.7 26.8%10.7 5.0L£3.0 3.6+1.7 8.0+3.9 2.0+17

L2k Folof] wiel AY wlH Aoz F4gE FhE)
= Z23E 2y

(2) E712= : w3 28545 cefoperazone 9] 3|
A A7) ZAW EZokA 2 Table 79149} 2ol o

okol] FA§lol 20 mg/kg W 50 mg/kg T FEol|A

BAe e Bl AFAA AF EE FEE UE

WeZ 2%, &%, A3eez L2,
3§ AR, A u ALY BEEEE REF
A7) FFHEE Asjstgd.oen oleg A4
operazone &] ZA A B o] Ads] I AYEL
AFE Agel AREg e F44F 308 60E A
o X FXE vz b FBTE(Fig. 17 A
7k A wel g&se FE elHste F4&FE
By
(3) BHM : &3] T/ FAF 24470 AR A4 &
2 glm e 29 cefoperazone #]A-& Table 8441 ¢}
oh. FA4E 4AZFY £95 Ee B & A
oF2. 20mg/kg FALTAA Feg 39.9%, 50mg/
kg FATFAA L 32. 1% 2 Zabeke] FAIGe] A w
%3 AdE nolm glvh. Ty 4dld) gwoeme
AL 2T Qe Y A FAFE AE 24 7
Bz 9.9~11.9%F Aduke] MAF Y 2 o] F 2
~6A7F B g~24A17F AolelE 1.0~1.6% HExko]
WA 2447 Seke] annbose] WAHL & Fo
%9 12.5~15.0%% . 2= dEldidE AE 64
7+ Edoll = 20 mg/ke 8 50 mg/kg Fo FollAl EF
AreEe] 3.3~5.2%7F WA 2 o] F 6~2443F A}
olel & 16.2~19.7%¢ °] 22 2447k B & HEL
29 WAL BAFY 10.6~25.0%7F Hel ow
o] wjAe] &yt B FEE dojvx Yg¢ B
Q&u] ol8lqt AsE cefoperazone s HEE E
Ao =g wWAel o}F dAdHE 2 (9,10) H
Table 78] A7 B2 FAdlA 23 2 &Fd 2 5
22 33x5H e A 4235 At o306

4) Xt E R - Equilibirium dialysis .22 14
AR A% LA (Y 6.6 gm%) Y F345L A

i, 5
Al &

cef-

rlo

f

N

L]
&

%

Table 10, Pentobarbital-induced sleeping time in
mouse following single intraperitoneal
injection of cefoperazone

Cefoperazone, mg/kg Sleeping Time, hrs.

Control 5.2974-1.49
125 5.27+1.24

250 5.461-0. 62

500 5.34+1,44

1000 5,.771.09
2000 5.99+1.50

Estgrh. 5% PVP & 43 phosphate buffer 2o
50 pg/ml 9] cefoperazone & 713 & ] f=] cefoper-
azone & #2314 FFP-L 5~67ke] o] FolzoH
o] &AW FALEL 76.3~76.9%% . v &
) Watanabe 5 (11)& centrifugal ultrafiltration ¥
L2 2% cefoperazone s At A &4+ F3F
$L 00.4% 2 2RI gul oAy K gTdA4Y
Fa-g0] Y& AL equilibrium dialysis Z -2 73

o] 79 A ol ghe RA(12)
wEo)gka ALEH ¢H.

H

- cefoperazone & whw &
=

=

kg o P Al
4) & el

(1) SEMZEH : F3A7 A0l o 3 cefoperazone ¢
L AEsH] Nt AAANAY LT H
= L5 AF A9 Pentobarbital-5Hd A7k, L
gz JtEY A& w93 ARG

AAY ALEE4 % AudF FEE cefoperazone
500 mg/kg~2,000 mg/kg 5k ¥ 414 Table 94
Agh el #AE 671 BE 5o YolA HEF
5h Aolell apolE BolAl dokom Hi FHAAY
AAE F5F T JE G} “golglA” PFF =
E FRAAEEE FAY = Y ‘A7 QLR 4
71759 YFAE ol el A Ggket.

] AF A A9 Pentobarbital = 4 A zke]l 9L
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‘Fig. 2. Effect of Cefoperazone on the autonomic movement of isolated smooth muscle preparations.

o] A% Table 10014 8} 2ol W ZF¢] 5,294

8ke] cefoperazone 125~500 mg/kg &3] %7&%‘-4%
FAAZE fowl St FAT Mol
000 ¥ 2,000mg/kg o] ¥& £ FAEFENY &
Alzko] b7k F bR kRS Bl AH EAA
g4 A%

FEN A4 cefoperazone v-3) 73 T+ (250~2, 000
mg/kg) & o} Z2] & 39~40°C 3} ¥l maled F-oJgF A
2% Rolx X3y

ol Aol A &} 7o) vtz E-F e AW F41E cefop-
erazone(125~2, 000 mg/kg)-& A, A5 L 7 Ed
A FFAAAY J1Fd deld 2 B dAdLE
AL g8 Aor AR

(2) & % =&H : 1EA 125~2,000 mg/kg &
w1s) gn) FAbgk 33X ko] AR 3E4, gor
s g ARESE R

Table 114 AP TF4E BE Fd L4 F
AR we 3~17%A3 % Sohste S melx g

et 2 oW Y Frtke ZA fo¥ Azx % 3

&‘O‘
32
fo
i

5=3
=
A

Hr ‘&

Fohdeh T S WARAE G o2 B A
cefoperazone &) E-old el Falelr] Rl k7 h
ertonic 1 acidic § cefoperazone $.o8 9] Z4] z}ﬂ]?
o 9% A5 A AT HEQ Ao LAYk

T By ASE FE FEAAE FAR] T 2.
olF BolA ¢l =k 2,000 mg/kg Tl FAA
130/113mmHg ofl 4 125/107 mmHg 2 okzt Azl A
5 By

A4 ol A E 1,000 mg/kg ¥ 2,000 mg/kg-
o e Fuk B A T vlE] ko] 2k Ak
S HolAE sl AR LB foa Rolel 1A
T gl AAE 23 BE R FudA 9 ]Al
= a3l & 9ls £ BolA gyrl )
(3) Xi2Ad U HEZ: MRS AE £4, 9,
A ';—i z}%ﬁiﬁ z}%%
derg %

Fig. 24| A8} 7o) &2be] 72
ENAE AT AT B
25 0.2mg/ml o} Ak FE oA E
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"Table 11, Respiration rate, blood pressure and heart rate of rabbit after single in travenous injection of

cefoperazone (Mean of 3 Exp.)

‘ml~10mg/ml 8] Exx ylx A8 7 osmotic fra-
‘gility of slabe] Ale] gL =mA)A @keh. 2y
HRgad] g e [~5mg/ml FEANAE = Fg
& "AA g 7.5mg/ml 82 10mg/ml A=
272 11.8%, 15.3% AW 23 A7H-e QA A

(5) 2t ™ M7l : Cefoperazone w3 AW FAL%E
847k ¢l 7FE #3 GOT, GPT, Bilirubin, TTT &
BUN, Creatine 2] & 24 g™ u}, Table 1364 %
A &4 FFA cefoperazone 125~2,000 mg/kg 3=
<bE A Z o vlshe] 0%t sbo] S Mol hgk).

5) o oHM HE

(1) 28 =4 : 93 (A strain, 45) 3] L334
9} 21| (Sprague-Dawley, 63) 5w o
Sl A% FAFYE FAF 1295 BFedg B
F 245149,

LDsp= Table 148} 2ol A7) B34 ¢+:0.6g
-Akg, 4~ 9.7g/kgelglx B FYZAAE qF: 5.0
‘g/kg, 5. 1g/kggeh. 28I A7 B33 AL
@l g, oA AR 15 g/kg o] AFo] gl wE,

n

“Cefoperazone Respiration Rate  Blood Pressure(syst./diast. mmHg) Heart Rate(per min.)
(mg/kg) (per min).
Before 1hr., 2hr. 3hr. Before 1hr, 2hr, 3hr, Before 1hr,  2hr. 3shr
Control 36 36 36 37 132/115 133/115 132/113 132/113 232 233 232 232
125 36 37 38 39 143/130 145/132 145/132 144/131 240 240 242 242
250 30 34 33 33 135/118 135/117 133/115 133/115 226 226 227 227
500 35 39 37 39 137/122 137/122 138/124 137/123 240 238 238 240
"1000 23 25 24 27 139/125 138/122 138/122 138/122 214 213 213 210
2000 38 40 42 39 130/113 128/110 128/110 125/107 240 236 234 234
o AFEE SoAg F4 AF 535 B 3L F4T AL A AF
WA gelA L 0.4 mg/ml o)A 8] 2§25 £ FEEAA oz 2FA el 444 4l cefoperazone
AR B A= A% 2gom Img/mloldeld & Fa ARd g8 AT GEelz dARE AFF
E e WAE ShE bl Ag 2R & 50%8] TEAA AvT ALLFA
TH AATHeA Yol A: Fal HEIZAA Hol: 9 A B2l QA ARE WPT 2~ FAE o
P SR ve yEdAE 549 34T A A £54L 2h0
o)A ggkon) 5mg/mlelAbel A & Ag -%%01 oz 52 FEY oF 80%7F FAF 1242006 F4l2,
FAHG DL AT AL 7.5mg/mle nEE F744d RE SEL AR EEFEY S nyln g
ol ARE FZe] SLEHY =515t glgivh. o A= Al AAAEE ik A G Fatel
(4) Y : 7} A9 F suspensiond] $8 U A gt AgEE AL rhinorrhea & Bql o (2u}e]) =
~$ 3] =g cefoperazone §] kL in vitro oA =k [
e A3l Table 126149} o] cefoperazone 1mg/ BAA {d £7AL2E abdominal transudate

intestinal hyperemia 8@ Haxtle =uit L2718
Fr AL R4x E35] 35 ANFA EERFAAE
W) @24 A% pulmonary congestion I edema &7 -4
2. 249 {r|AAA £A22E 21434l inte-
stinal mucosal hyperplasia & Ro]i 53] g4baal
o FoLu(100mg/kg)e] 50~100M¢l LEES]
kB RAFEY A ok 10%014 A proximal
tubular epithelial degeneration o] ¢lgl.ow X8
Zoll A glo] 4ntEl Al F44ql liver 9 bile duct
proliferation & X @},

FAZ 24X ko] ABFAE F4 gL FEL FF
g2 Zob A A E F-2stg o XAA4A %A
A & B "uiAoE olAsAS & 4 ggivh

(2) ol24 BY : 33 o 4 AAA 10vtE Y
S o2 sle] A4 o 42} cefoperazone 0.5gm
/kg/day, 1.0g/kg/day ¥ 2.0g/kg/day EFFA
TY 4TLE o] g2Eg WY R 33
et

o

Cefoperazone & Fo} ¥l B2 Autdos S5
Aol o7k AstEe] gla 2g/kg/day B FEFAA
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Table 12. Effects of cefoperazone on the osmotic fragility and blood coagulation

Cefoperazone Osmotic Fragility (% of saline)

(mg/ml) Begin Complete Tci(gf*ljligli?

Control 0.46:0. 01 0.36+0.01 8.5
1.0 0.45+10.02 0.340. 02 8.7

2.5 0.47-20. 02 0.3520. 01 8.6

5.0 0.4410.02 0.35%0.03 8.9

7.5 0.4570.03 0.360.01 9.5
10.0 0.453-0. 03 0. 36:0. 02 9.8

* : Lee-White whole blood clotting time.

Table 18. Blood chemistry of rabbit following single intravenous injection of cefoperazone

Cefoperazone GOT GPT Bilirubin TTT BUN Creatine
(mg/ml) unit* unit* mg/dl unit mg/dl mg/dl
Control 26. 4 42.1 0.16 0.54 25.4 0.94
125 27.0 34.0 0.15 0.40 28.0 0.80
250 23.2 40.5 0.17 0.47 28.0 1.00
500 25.0 37.0 0.20 0.50 26.1 0.80
1000 24.1 39.7 0.18 0.48 25.5 0.95
2000 25.4 45.0 0.19 0.52 30.0 0.95

* : Sigma-Frankel unit.

Table 14. LD;, of cefoperazone following single dose injection to mouse and rat

Animal Route of Sex LDg 95% confidence
Administration g/kg limit
Mouse Male 9.7 10.75-8. 75
A strain Intraperitoneal
4 weeks old Female 9.6 10. 88-8.47
Rat Male 5.1 5.61-4. 64
Sprgue-Dawley Intravenous
6 weeks old Female 5.0 5. 45-4, 58
Intraperitoneal Male &
Female over 15

Table 15. Serum and urinary concentration of cefoperazone in human volunteer after single intravenous
injection of 1g dose

Serum Urine
Time, hr. Concentration, pg/ml Time, hr. Concentration, ug/ml
1 89.3115.8 1 1558. 8+-395. 3
2 61.3%9.8 2 1296.3-478. 3
4 26.6112.1 3 968. 81250. 3
6 12.3£7.4 6 482.3+175.2
8 2.310.7 12 47.8+32.9
12 1.8%1.3 24 9.9-6.9
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FA} 1~25-2¥ soft stool B HALE Heli o7}
905 ombele) SE (¢ 0.58/ke T, <1.0g/ke F)
o] 7 FA 1F % 25 H¢ & B 1 99 FEE
A& WehE o]4 FAE HolX & g%t 2g/kg
/day 9 3= Fo FEd A soft stool BEE AALE

Mol AL cefoperazone 9] B0l ¢l Falolely] B
e g 22 B YA A FdA E
Q= A A A microbial flora el A2 ik 2
2 43 skglon, Frtey Fode F4 G
Ax Agt B3R5 peritonitis o € &AL Bl

22 ¥ BRRAA FAd 93 Az wEd
AL Betslgl ﬂr

94 Holame g 454 24 AFFte g2
Lol wlE ZolF Heolx @skvh. ol oF, 4 F3
utel g o BT 20g WAt £EHYQR AFL @
@3] gl & ¥ cefoperazone o Foll 4] o] £%
EA BT 60%, FEEAA HF 45%Y ZrHE B

Act. wpAt SR} 2441 7F Fof] A& L9 Urina-
lysis(Ames maltistix A-&)4d gt= pH(6~7), Occult
blood(~), Ketone body(~—), Glucose(—), Protein
(&) Bilirubin(—), Urobilinogen(+)=. o, A4
ol gl & ol cefoperazone Jtof] Zbo] B Molx] ok
2r HeR3E3A A U hematology o] Y] A= GOT.
48.2110.5 Unit(Sigma-Frankel), GPT. 40.548.9
Unit(Sigma-Frankel), Alkaline phosphatase 20,3+
4.2 Unit(King-Armstrong), Bilirubin 0.2+0.03 mg
%, BUN 21.4+5,2mg%, Creatine 0,9740.1mg%,
RBC 8207/mm?, WBC 8,500/mm?, Hb 15¢%, Hct
48%, 7y A4~ : Staff 0.5%, Seg 17.5%, Eosino 2.3
%, Baso 0, Lymph 79.1%, Mono 0. 6% = cefopera-
zone § o & ANA FAHE nyvh

344 SaRonE lgm/kg ¥ 2gm/kg 5o
FETANA FE5EY AT d Sgydg By
oA A 4R F4A4 Ay A4 micro-
bial flora &) <Ald] 28 ukd £A0 = QA3+
L Bubed Zato mal4gela okik4 el
zone §4 8] A7k Buk FALR QT AFHAEY &7
d ALz ugdeh @ng ZAAAGA =
HeA A Bywl vk} ko] A9 proximal tubular
epithelial degeneration o] gl¢l 4] 1g/kg FdA <t
T A7 A 107k 5 2nbe] 9 9nkElF on)E], ZE]
2 2g/kg ToNA 1051815 Sakel Aol A mgl T 25l
& 72 2g/kg T FEF 1d]4 7149 focal necro
sisE Rglen 7leb TEHLE Hel= Foldt £

cefopera-

:'—/g Exg Al

Pharmacological Studies of Cefoperazone(T-1551)—

o, o4 oFFAEA A¥ARAT w2y 5
A

2. 4129 proximal tubular epithelial deg-

g.on} olEd &L vel FEL MY
AFEo] 4kel 100 mg/kg/day Bk 10~200 ¢ & &
e ukorn] EERA AA A gl g4

=
Ae 2472 4 9 23L& ofd ALz ARF
At

s 94 AAANA BFFa e gF FHAAEE 3
AY 2 eALEE A AR AFRZ13)A A
M E 2g/kg/day el = &

gl 3] JAHel &3
L= Bely 549 A ¥

1001

80 4

604

Concentration of T-I1551, ug/ml

T 1 L L L) T v
V2 4 6 8 12
Time, hours.

Fig. 3. Serm concentration of Cefoperazone in
human volunteer following single intraven-
ous injection of 1g dose.

1

N () H (3}
(o] (o] [ (o]
t n 1 L

o

Cumulative Urinary Excretion, %

T T =¥ T - T
2 4 & 12 24
Time, hours.
Fig. 4. Cumulative urinary excretion of Cefoperazo
ne in human volunteer after single intraven
ous injection of 1g dose.



—43 9 £134] : Cefoperazone (T-1551) 2] ofe] &3 of F—

2 Qlgt EabalFZar, Fw o] S OB A Sed a8
T4 279 soft stool, A4} Ex vhdat ¥ o7
g AFTH FEE Hol: oldd Uy SFHLL
Bolxl gekow] = &uiAdAl, gold o gl s}
At AE o4k &AL Relx grokel,

BHEA T AAEALLE 1AL SHAH 64
S wRAA A 2 el QAT £uke] 209 o]AbQl 2g/
kg/day o] 4 o] E-Ed)|A proximal tubular epith-
elium ¢] hyaline droplet degeneration & &7 o]3]
ol cefoperazoneo] 793t Ewl g 2.0 Holx

P

e

8

SENT ] QgFoE AgotE SPEdAE
cefoperazone o] <obxl gt oFE¢]-& A Alsl

e

HALE B

6) UM of

g
B

898 A, A NYAE wAo R dx9
743 9] cross-over study o4 cefoperazone 1g xl3
AMTAA A FE @ A LS Fig 3 3 4 3 Table
156 A 8} 7-e), gzg%laf 1A 7bA] ol 89, 3 pg/ml off
A RARFAE L8 pg/ml & $R5Q08 A 2ea
WS (T ) & 108802 slay Ag9. s 49
T BT MATEE FAF S 147d) 1558.75
ng/ml B Fodwke] 20.25%7F WA A 244 7 Fok
ol e Fo ko] 43.05%7F WA gL, BopEo), =
A= AYUAE sFEul cefoperazone AR 413
Fol% AAFFL Bl Yo AAAEY cefo-

WA A WYL By,

perazone

HE U 29

Cephalosporin] 343] g4 22 24 F43
Cefoperazone(T-1551, Toyama Chemical Co, Japan)
o W 44 4 444, fEte a8 55
8 AR AL ey dEE % ofEabgs) 4F
A& AESYor, 2 e fokdyg wes)
Zrt,

1. Cefoperazone sodium % $83tgk 0,5%, <2
187.2.C 8 M2 Lbolr 10~25%%8o8¢ pl
= 5.03~5, 16051tk TEAELY &£ @ BB
Well A9 slzebalfel g2 g, 4e FAhg
of A FAEH AT =B Lx opEe o
7F 8 Felalal WE ggivh gabe o Cefopera-
zone - A U Erle A 4°CR Haa s okA
S 1d FAE ke st galeh

2. F 23079 A4 2T HYA4ATF Salmone-
lla typhi(MIC: <0.5 #g/ml), Streptoccus pyogenes
(<4 pg/ml), Shigella flexneri ¥ Klebsiella pne-
umoniae{<(8 pg/ml), Staphylococcus aureus(<16 pg
/ml) & 100%8) 2443-E 233 E. coli(82%), Ent-
erobacter aerogenes(80%), Salmonolla paratyphi
(90%) = w24 =& 2H948E Ve .29 Entero-
bacter cloacea, Serratia marcescens & Pseudomo-
nas aeruginosa ¥ 47 60%, 55%, % 35%% T4
44 wgw.

3. A3l 20meg/kg 9 S0 mg/kg vkE
3038 A7 7.4 pg/ml, 16.4 pg/mle] A FF

nﬂa_ulo

5
Z Jdeblle] wE S ES By Sl whl Wl e
o §FFEE Eovh AVEEE A4 AT B
FEEZ ORI 2, &%, HAFAels ExHgLH
A, g g A RE FEE R ADY 2%
FTEE A3ty ¥& A AFE S 2y

4. A ] gdeiA 24275 AL Ao

5~15%, ¥ 22 19, 6~25 0%2A ZuAE

=
gyl FHdERE &4
o S et

7] 31, 1~40.0%¢
= e B3 A

5. Equilibrium dialysis¥] 2.2 in vitrod]4 23#
& Agk 8 Al F 352 76.3~76.9%° Ak

6. A, 43 g IR FHAZA e Wk
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