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3) BERFOBEEL, Thick AU, RE RERE MKRE OKIL¥ERE &
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kg/day LHETE L1z,
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2. BHEREBEHHE
BEBREDIDOFHERE LT, KRELIFIO
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Table 1 Experimental design of the one month intramuscular toxicity study of CPZ

in crab-eating monkeys

Number of monkeys*

Concentration of Volume of
Exp. group solution (%) solution (ml/kg) Male Female
Control (Saline) 1.0 2(1, 3) 2(15, 16)
CPZ 100 mg/kg 40 0.25 2(2,4) 2(17,18)
CPZ 200 mg/kg 40 0.5 2(5,7) 2(19, 20)
CPZ 400 mg/kg 40 1.0 2(9,11) 2(21, 22)

* (Monkey numbers)
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Fig.1 Body weight change in crab-eating
monkeys injected intramuscularly
with CPZ for 1 month
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Table 2 Protein, glucose, ketone bodies, occult blood, urobilinogen, bilirubin and pH determination
in crab-eating monkeys injected intramuscularly with CPZ for 1 month

Protein Glucose Ketone Occult blood [Urobilinogen | Bilirubin pH
Time in days/Time in days| bodies|Time in days|Time in days|Time in days|Time in days

Exp. Time in days|
group Sex No.| 0 30 0 30 0 30 0 30 0 30 0 30 0 30
M 1| — —_ — - - - - - + + - - 7 7
Control M 3 — - - - - - - - + + - - 7 7
(Saline) F 15| — — — - — — +H _ + + _ _ 8 7
F 16| — - - - - — + + + + — — 8 8
M 2| — - - - — - - - + + - - 8 7
CPzZ M 4| — — - - — — - - + + — — 8 8
10mg/kg ¥ 17| — —- | - —-—| - —-—| - + |+ + |- =18 8
F 18| =+ — — — — - — + + — - 8 8
M 5( — - - - - - — - =+ + - — 7 8
CPZ M 7 % + - - — - — — + + — - 8 7
200mg/kg F 19| — *+ | - —| - —|+ — |+ + | - =17 8
F 20| — — - - - - - ++ + + - — 8 8
M 9| — - - - - — - - + + - - 6 8
CPz M 11| - - - - - - - - + + - — 7 8
400mg/kg F 21| — — | — —| - —-—| - H | +| - -] 8 8
F 22| — - - - — - - — + + — — 8 8
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Fig. 2-1 RBC, WBC, hemoglobin and hematocrit in crab-eating monkeys injected intramuscularly
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Fig. 2-2 Reticulocyte, platelet in crab-eating monkeys injected intramuscularly
with CPZ for 1 month
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Fig. 2-3 Differential white cell count in crab-eating monkeys injected intramuscularly

with CPZ for 1 month
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Fig. 3-1 Serum GOT, GPT, ALP and urea nitrogen (BUN) in crab-eating monkeys
injected intramuscularly with CPZ for 1 month
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Fig. 3-2 Serum cholesterol, Ch-E, LDH and total protein in crab-eating monkeys injected
intramuscularly with CPZ for 1 month
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Fig. 3-3 Sodium, potassium, blood glucose and PSP function test in crab-eating monkeys
injected intramuscularly with CPZ for 1 month
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Table 3 Organ weight in crab-eating monkeys

Kidney
Exp. group Sex No. | Body weight Brain Heart Lung Liver Left Right Spleen

M 5350 61 19 23 93 10.8 10.5 10.0

Control (Saline) M 3950 66 10 18 70 64 63 65
F 15 2450 60 13 16 70 7.1 7.1 4.9

F 16 3550 61 11 16 89 9.7 9.2 5.4

Mean 3825 62 13 18 81 8.5 8.3 6.7

M 2 4200 69 20 19 74 7.8 7.2 5.7

CPZ 100 mg/kg M 4 3950 62 15 17 69 6.8 6.5 9.0
F 17 3300 61 12 17 85 6.8 6.7 5.2

F 18 2100 66 10 14 80 6.0 59 5.6

Mean 3388 65 14 17 77 6.9 6.6 6.4

M 5 3600 68 14 15 86 7.3 6.5 8.2

CPZ 200 mg/kg M 7 5050 67 18 23 107 10.0 9.4 19.3
F 19 3150 65 11 21 76 10.1 9.8 10.7

F 20 2750 51 10 15 85 6.9 7.2 6.6

Mean 3638 63 13 19 89 86 82 11.2

M 9 3900 59 13 19 75 9.1 8.8 6.0

CPZ 400mg/kg M 1 4650 65 21 20 94 98 95 90
F 21 2400 59 9 15 81 7.6 8.1 5.6

F 22 2450 58 8 11 67 6.3 6.2 3.3

Mean 3350 60 13 16 79 8.2 8.2 6.0

Fig. 4 Organ body weight ratio in crab-eating monkeys injected intramuscularly
with CPZ for 1 month
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injected intramuscularly with CPZ for 1 month (g)
. Submaxillary Testis
Thymus Thyroids Adrenals glands Pancreas Left Right Ovaries
2.8 0.83 0.96 2.8 7.9 22.4 22.0
3.0 0.29 0. 56 2.8 53 9.3 10.2
— 0.44 0.58 1.7 50 0.51
0.9 0.77 0.58 3.3 59 0.41
2.2 0.58 0. 67 2.7 6.0 15.9 16.1 0. 46
0.9 0.30 0.51 3.1 5.0 10.4 11.0
3.8 0.55 0.59 3.3 6.5 5.2 5.2
1.1 0.43 0.70 1.7 6.2 0.30
2.7 0.34 0. 68 2.0 5.2 0. 36
2.1 0.41 0. 62 2.5 57 7.8 8.1 0.33
0.5 0.41 0.44 1.5 53 13.8 14.0
1.2 0.59 0. 64 2.2 6.1 27. 4 29.7
1.5 0.54 0.79 1.2 54 0. 46
1.6 0.44 0.53 2.3 3.9 0.36
1.2 0.50 0. 60 1.8 52 20. 6 21.9 0.41
0.6 0. 46 0.54 1.6 51 6.5 6.7
0.6 0.45 0.67 2.3 7.5 15.6 15.5
0.7 0.42 0. 69 1.8 3.6 0.31
1.0 0.22 0.54 1.6 3.3 0.31
0.7 0.39 0. 61 1.8 4.9 11.1 11.1 0.31

Table 4 Histological observation in crab-eating monkeys

treated intramuscularly with CPZ for 1 month

Control CPZ CPZ CPZ
(Saline) 100 mg/kg | 200 mg/kg | 400 mg/kg
Monkey No. |1 3 15 16{2 4 17 18/5 7 19 20/ 9 11 21 22
Sex MMFFMMFF FMMF FMMFF
Lung : Bronchopneumonia = = = == = = =4+ - = =
Liver : Cell infiltration of the Glisson’s capsule —— = = == = = == - = =
Localized proliferation of the bile duct — e = = = == - 4 == = = =
Cyst —_—— e | — == = = == = = =
Parasitic granulation in parenchyma ] A
Kidney : Hyaline droplet degeneration of the proximal tubular| _ | _ _|_ _ _ _ |, _ _ _
epithelium
Spleen : Granuloma? . M [
Thymus: Decrease of the cortical lymphocytes e e = = = = - = = = =
Mesenteric lymph nodes: Atrophy of the lymphatic nodule —_—— = - = == = = H|=- = = =
Large intestine: Parasitic granulations in the submucosa _ — — — |+ =+ 4+ I+ + + +|+ + + +
Muscle of injected area: Hemorrhage -+ + +|+ = + |+ + |+
Edema and cell infiltration of the connective tissue |+ — — 4|4+ + — +|H + # H|{H H+ + #
Degeneration and necrosis of the muscle + — 4+ =+ + HH W
Fibrosis ———__+___+_H++_H_+§_+*_H_

No significant changes were seen in brain, hypophysis, pancreas, thyroids, adrenals, testis, ovaries, salivary

glands, stomach, small intestine, urinary bladder and bone marrow
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Photo. 1

Injection site of the muscle from a male
crab-eating monkey given intramuscclarly
CPZ at 400 mg/kg/day for one month (No.
9). Areas of dark-red discoloration are
noted.

Photo. 2 Injection site of the muscle from a male

crab-eating monkey given intramuscularly
CPZ at 100mg/kg/day for one month (No.
4). No significant changes in the muscle

are seen. 5

N q

Photo. 3 The large intestine from a female crab-
eating monkey given intramuscularly CPZ
at 200 mg/kg/day for one month (No. 20).
Many pinhead-sized nodules are observed
on the mucosal surface. These nodules are
found to contain parasites, Oesophagostomum
sp., as shown on a white paper.

Photo. 4 The liver from a female crab-eating mon-
key given intramuscularly CPZ at 100mg/
kg/day for one month (No. 17). Small cysts
are present on the edge of the liver lobe.

Photo. 5 The spleen from a male crab-eating monkey
given intramuscularly CPZ at 200 mg/kg/day
for one month (No.7). Soybean-sized nodules
are seen to protrude from the surface of the
spleen.

0L L
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Photo. 6 Injection site of the muscle
from a female crab-eating monkey

' given intramuscularly CPZ at 400 mg/

kg/day for one month (No. 22). Mark-
ed hemorrhage, edema, cell infiltration
and loss of muscle bundle are noted.

x 170 H. E. staining

Photo. 7 The large intestine from a
female crab-eating monkey given intr-
amuscularly CPZ at 200mg/kg/day for
one month (No. 20). Parasitic granula-
tion tissue is observed in the submuco-
us tissue which surrounds both a body
of parasite and necrotic dark zone.

x 170 H.E. staining

Photo. 8 The soybean-sized nodule in
the spleen from a male crab-eating
monkey given intramuscularly CPZ at
200 mg/kg/day for one month (No. 7).
Proliferation of reticulum cells and
marked eosinophilic leukocyte infiltra-
tion with foreign giant cells are ob-
served. x 850 H. E. staining
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"NQ' . @ Photo.9 The bone marrow from a fe-
o AR, ? 9 % male crab-eating monkey given intra-
'\‘,;S v PO 2 4 y » muscularly CPZ at 400 mg/kg/day for
5 *‘}, T g i one month (No. 22). No significant
£ p ¥ g v
i |

L LAY changes are seen. X 850 H.E.staining
A 2 By % Y6

Photo. 10 The testis from a male crab-
eating monkey given intramuscularly
CPZ at 400 mg/kg/day for one month
(No.9). No significant changes are
seen. X420 H. E. staining

: ”";e/\(,#ﬁ;‘,' P34 Photo. 11 The liver from a female
Lo b ¥ NI e crab-eating monkey given intramuscu-
2y larly CPZ at 400mg/kg/day for one
month (No. 22). No significant changes
are noted. x 420 H.E. staining
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Photo. 12 The kidney from a female crab-eating monkey given intramus-
cularly CPZ at 400 mg/kg/day for one month (No. 21). No sig-
nificant changes are observed. x 850 H. E. staining

Photo. 13  Electronmicrography of the liver cell from a male crab-eating
monkey given intramuscularly CPZ at 400 mg/kg/day for one
month (No. 11). No significant changes are observed. x14000
Prefix: glutaraldehyde Postfix: Os Double stain: Ur+Pb
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Photo. 14 Electronmicrography of the proximal tubular epithelial cell from a male crab-
eating monkey given intramuscularly CPZ at 200mg/kg/day for one month

(No. 5).
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KkEEWE, Rk EAEZ, kE B, "R
I, BRfE—, XFEX BEABTF RRET,
#3t B : Cefoperazone(T-1551) DHMEMAE (5
28 7o VEBENESESNE, BEFERB.
Chemotherapy 28 (S-6) : 189~219, 1980
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No significant change are observed.
Prefix: glutaraldehyde Postfix: Os Double stain: Ur+Pb
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TOXICITY TESTS OF CEFOPERAZONE (T-1551) (IV):

Subacute Toxicity Test in Crab-eating Monkeys with the Intramuscular
Administration for One Month

Tovoakr YonNepa, Hirovukt Masarani, YAsuHITo KAWAMURA,
Ax10 Nacal, TETsuo SHiBATA, SHIGERU SATO,
SHiNicHI Iwasaki, Yoko Takimoro, MiNEko Nacasawa
and AkIrRaA TaAkAI

Research Laboratory, Toyama Chemical Co., Ltd.

The subacute toxicity test of cefoperazone (CPZ, T-1551), a new cephalosporin
antibiotic, was carried out in 16 crab-eating monkeys. CPZ was given im to cach
group (2 male and 2 female monkeys) at dose level of 100 mg/kg/day, 200 mg/kg/day
and 400 mg/kg/day, respectively for one month. As a control, physiological saline was
given im to 2 male and 2 female monkeys for one month. The following results were
obtained.

1) Signs of pain were observed immediately after injection of CPZ during all the
experimental period in all of monkeys given CPZ at 400 mg/kg/day and in a part of
monkeys given CPZ at 200 mg/kg/day. In addition, induration of injection site was
recognized during the period from the 2nd week to the final week in monkeys of the
same groups.

2) In monkeys received high doses of CPZ, hemorrhage, necrosis and inflammatory
changes of the muscle of injection site were observed with the dose-relation, and in the
same monkeys, number of leukocyte increased in association with the above changes.
In monkeys given CPZ at 100 mg/kg/day, changes of the muscle of injection site were
the same degree as those of control, macroscopically and histologically.

3) In growth curves, urinary test, hematological examination, histological observa-
tion and electronmicroscopic observation of the liver and the kidney, there were no
significant changes except the changes of the muscle of injection site.

4) Based on the fact that no significant changes of the muscle of injection site
were found in monkeys given CPZ at 100 mg/kg/day, the maximum safety dose of
CPZ was thought to be 100 mg/kg/day.



