VOL. 28 S-6

CHEMOTHERAPY 189

Cefoperazone (T-1551) D& MRER (5 2H)
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Table 1 Experimental design for 1 month intraperitoneal toxicity study of CPZ in rats
Drug conc. of Volun:ie Total No. of rats No. of rats
Exp. group solution injecte
%) (ml/100g) M F 1 I\rl?onth st;dy Re{\:&)very Stll:ldy
Control (Saline) 1.0 12 12 7 7 5 5
CpPZ 500 mg/kg 5 1.0 12 12 7 7 5 5
CPZ 1000mg/kg 10 1.0 12 12 7 7 5 5
CPZ  2000mg/kg 20 1.0 12 12 7 7 5 5
CPZ  4000mg/kg 40 1.0 12 12 7 7 5 5
CET 2000mg/kg 20 1.0 12 12 7 7 5 5
Table 2 Experimental design for 6 months intraperitoneal toxicity study of CPZ in rats
Drug conc. of Volume Total No. of No. of rats
Exp. group solution injected rats 3 months stud
y[6 months study|Recovery study
(%) (ml/100 g) M F M F M F M F
Control (Saline) 1.0 20 20 5 5 10 10 5 5
CPZ  500mg/kg 5 1.0 20 20 5 5 10 10 5 5
CPZ 1000mg/kg 10 1.0 20 20 5 5 10 10 5 5
CPZ 2000mg/kg 20 1.0 20 20 5 5 10 10 5 5
CPZ 4000mg/kg 40 1.0 20 20 5 5 10 10 5 5
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Fig. 2 Growth curves in rats injected intraperiton-
eally with CPZ for 1 month (n=12)
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Fig. 4 Average food intake in rats injected intra-
peritoneally with CPZ for 1 month (n=5)
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Fig. 3 Growth curves in rats injected intraperiton-
eally with CPZ for 6 months (n=15)
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Fig. 5 Average water intake in rats injected intra-
peritoneally with CPZ for 1 month (n=5)
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Fig. 6 Average food intake in rats injected intraperitoneally with CPZ for 6 months (n=10)
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Fig. 7 Average water intake in rats injected intraperitoneally with CPZ for 6 months (n=10)
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Table 3 Urinalysis in rats injected intraperitoneally with CPZ for 1 month (n=5)
Control CPZ CET
Sex
(Saline) 500mg/kg | 1000mg/kg | 2000mg/kg| 4000mg/kg 2000 mg/kg
Volume (ml/17hr) | M | 8.6+1.08 [10.2+1.56 | 12.7+1.82 | 9.1+1.59 11.8+2.09 11.3£2.51
F 9.3+1.07 | 5.9£0.90% | 5 5+1.23% 7.6+2.27 5.3+0.91* 12.3+4.28
Occult blood M —(5) —(5) —(5) —(5) —(5) —(5)
F —(5) —(5) —(5) —(5) —(5) —(5)
pH M 7—8 7—8 6—8 6—7 6—7 6—8
F 7—8 7—8 6—8 6—8 6—7 7-8
Ketone bodies M —(5) —(5) —(5) —(5) —(5) —(5)
F —(5) —(5) —(5) —(5) —(5) —(5)
Glucose M —(5) —(5) —(5) —(5) —(5) —(5)
F —(5) —(5) —(5) — @)+ —(5) —(5)
Protein M| +@HQ) [+ @)H((3) + (5) +(3)H(2) + ) H(©2 + (4) H(1)
F +6G) +OH@ [HOHQ [+ | 2O+FOHG| O+ @) HQ@
Bilirubin M —(5) —(5) —(5) —(5) —(5) —(5)
F —(5) —(5) —(5) —(5) —(5) —(5)
Urobilinogen M + (5) + (5) + (5) +(5) + (5) + (5)
F + (5) =+ (5) +(5) + (5) + (5) + (5)
Na (mEq/L) M 127+11.9 | 82+ 4.8% 93+12.1 85+ 3. 4%* 83+ 4. 1%* 145+32.6
F 127+17.2 | 154+25.1 163+ 9.5 126+38.3 114+13.3 123+20.1
K (mEq/L) M| 282+24.4|272+14.1 |222+17.2 | 310+20.4 223+21.0 266+33. 4
F 275+20.0 | 379+19. 7** 404+71.2 | 294+35.2 308+11.6 255+52. 4
( ): No. of rat Mean+ S . E.

Significantly different from control
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Table 4-1 Urinalysis in rats injected intraperitoneally with CPZ for 3 months (n=5)

Sex Control CPZ
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg

Volume (ml/17hr) | M 15.1+2.41 13.3+3.22 11.9+2.20 9.8+1.56 16.3£6.96

F 7.6+1.50 11.6+1. 87 7.9+2.04 14.8+3.75 17.9+7.33
Occult blood M —(5) —(@)1Q) —(5) —(@)+(1) —(5)

F —(5) —(5) —(5) —(5) —(5)
pH M 7—8 7 7—8 6—17 6—7

F 6—7 6—7 6—7 6—7 6—7
Ketone bodies M —(5) —(5) —(5) —(5) —(5)

F —(5) —(5) —(5) —(5) —(5)
Glucose M —(5) —(5) —@=xQ) —(5) —(5)

F —(5) —(5) —(5) —(5) —(5)
Protein M —(x@) —(1)£(2)+(2) +(5) +(5) +(@)+(1)

F +(5) —@)x@®3) —(M+@)+1) —(1)£@) R E6)]
Bilirubin M —(5) —(5) —(5) —(5) —(5)

F —(5) —(5) —(5) —(5) —(5)
Urobilinogen M +(5) +(5) +(5) +(5) +(5)

F +(5) +(5) +(5) +(5) +(5)
Na (mEq/L) M 92+15.3 109+20. 7 126+ 8.3 135:+26. 0 10628, 0

F 95+11.6 83+17.4 128+29.1 85+18.1 73+24.1
K (mEq/L) M 8+ 7.7 88+12.2 90+11.5 87+ 9.3 81+16.0

F 78+ 8.7 67+10.9 88+12.3 65+12.1 54+11.7

( ): No. of rat Mean+ S. E.
Table 4-2 Urinalysis in rats injected intraperitoneally with CPZ for 6 months (n=10)
Sex Control CPZ
(Saline) 500 mg/kg 1000 mg /kg 2000 mg/kg 4000 mg/kg

Volume (ml/17hr) | M 12.8+0. 95 9.2+0. 88* 14.5+1.69 12.9+1.70 20. 7+3. 70%

F 10.6£1. 01 9.3+£1.07 7.9£1.08 12.6+1.62 20. 9+3. 56*
Occult blood M —(10) —(9 —(10) —(10) —(9

F —(10) —(10) —(10) —(9 —(10)
pH M 6.5 6.5—7.5 7.0—8.0 6.0—8.0 6.0—8.0

F 6.0 70 6.5—8.0 6.0—8.0 6.0—7.0 5.5—7.5
Ketone bodies M —(10) —(@®+(1) —(10) —(10) —(9)

F —(9)+(1) —(10) —(10) —(9 —(10)
Glucose M —(10) —(9 —(10) —(10) —(9)

F —(10) —(10) —(10) —(9 —(10)
Protein M — (1) (8)H(1) —D)x=@+@) —(5)*(5) —(5)*(5) —(5)x(4)

F —(6)=3)+(1) —6)x@) | — @)@ —(9) —©Q)£@)
Bilirubin M —(10) —(9) —(10) —(10) —-(9

F —(9)+(1) —(10) —(10) —(9 —(10)
Urobilinogen M +(10) +(9 +(10) +(10) +(9

F +(10) +(10) +(10) +(9 +(10)
Na (mEq/L) M 124+10.2 158+14. 7 133+10.4 127+16.1 122+21.5

F 95+ 5.2 141+14. 5** 147+ 11, O** 90+£12. 1 77+16.1
K (mEq/L) M 90+5. 2 101+8.1 74+5.7 75+£7.5 62+8. 6%

F 75+5.1 79+7.6 76+7.6 56+5, 1* 486, 3**

( ): No. of rat Mean+ S. E.

Significantly different from control

* p<0.05 ** p<0.01
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Table 5 Hematological findings in rats injected intraperitoneally with CPZ for 1 month (n=7)
Control Cpz CET
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg | 2000 mg/kg
RBC (x104/mm3) | M | 752+44.4 860+ 11. 7* 851+36.7 782+14.9 738+32. 8 782+11.9
F 811+18.2 808+13.2 820+11.7 779+41.9 789+ 5.6 796+ 8.2
WBC (x102/mm3) | M | 145+ 9.4 | 143+ 9.3 113+ 9.5% | 130+ 6.5 118+6.2*% | 117+ 4.9*
F 106+13. 6 124+11.3 129+12. 8 123+10. 1 75+6.8 98+12.4
Hemoglobin (g/dl) | M 15.0+0.11 14.5%0. 22 14.5+0.23*% | 14.9+0.26 15.1%+0.37  |14. 2+0. 20**
F 15.2%+0.22| 14.7%0.31 15.1%0. 39 14.0£0. 93 13.940. 26%* |14. 5+0. 33
Hematocrit (%)| M | 51.2+2. 78 51.4+1.99 | 48.7+1.98 51.6%+2.11 | 50.6%£2.45 [49.9+1.08
F 50.6+2.21] 47.1+£2.08 | 48 6%1.54 45.6+2.34 | 46.3£1.19 [49.9+1.75
Staff M 0.2+0.15 0.2%0.15 0.2+0.10 0.4%+0.17 0.4%0.24 0.4+0.14
F 0.2%£0. 15 0.4%0.14 0.2£0.10 0.4+0.14 0.4%0.17 0.1x+0.09
Q Seg. M 13.6+0.85 17.2+2.55| 16.1+1.53 18.4+2.30 | 20.2+1.71%* |20.2+3.78
S F 17.6+4.43] 20.7%£6.37 | 22.5+5.08 28.9+5.61 19.8+3.79 [21.7%4.13
E Eosino. M 3.7%£0.98 2.1+0.54 1.8+0.38 2.1+£0.55 3.0+0.65 2.2+0.50
S F 3.5+0.61 2.1£0.39 2.1£0.47 2.1%+0.43 2.1+0.28 2.6+0.55
'% Baso. M 0 0 0 0 0 0
o F 0 0 0 0 0 0.2+0.10
[
E Lymph. M 80.5+2.04) 77.8%£2.49 | 79.6%x1.79 76.0%£2.54 | 73.6+2 44* |74.6+3.57
a F 76.4+4.81| 73.8+6.43 | 73.4%£5.14 65.4+5.50 | 74.9+4.02 |73.9+4.28
Mono. M 2.0+0.38 2.6x£0.43 2.2%+0.34 3.1£0.28% | 2.94+0.32 2.6x£0.42
F 2.31+0.42 3.0+0.35 1.8%0.45 3.3+0.70 2.7+0.70 1.4+0.28
Significantly different from control * p<0.05 *k p<0.01 Mean+ S . E.
i) 1BttHH 6. MmE(EHPHRE
3» BERBROFERS Tabled-1 12, 6 » BEROER i) EaMmHk
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Table 6 Hematological findings in rats injected intraperitoneally with CPZ for 3 and 6 months
Control CPZ
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
RBC  (x 104/mm3) M 878+17.0 822+48.6 866+ 9.4 | 875+14.3 829+21.5
F 838+29. 3 822+11.1 790+42.0 | 824+ 9.9 803+19.4
WBC (% 102/mm3) M 95+7.2 81+ 7.6 103+4.4 96+9.7 93+5.3
F 80+4.5 92+10.0 76+6.6 69+4.0 87+5.7
Hemoglobin (g/dl) M 16.2+0.48 | 16.2+0.39 | 16.0+0.52 | 15.9+0.41 | 14.5%0.89*%
F 14.6+0.24 | 14.0+0.73 | 15.0+0.84 | 14.7+0.66 | 15 7+0.37*
Hematocrit (%) M 50.8+3.60 | 50.8+2.56 | 50.5+1.67| 53.6%0.70 | 52.4%1.96
= F 48.8+1.16 | 49.2+4.36 | 48.8+2 48| 48 2+1.28 | 52.8+1.59
I Staff M 0.5+0.22 0.2%0.12 0.4+0.29 | 0.6+0.37 0.1+0.10
8 F 0.1+0.10 0.1+0.10 0 0.1%0.10 0.4+0.19
2 | Ses M 17.7+3.47 | 15.3+1.98 | 15.3+1.82| 23.6+5.87 | 27.7+9.43
g S F 20.5+4. 68 8.8+2.68 | 17.0+2.60 | 12.0%+2.36 | 20.8%5.02
f ‘e | Eosino. M 1.5%0.27 2.3%0.58 1.94£0.37 | 4.1+2.00 2.4+0.64
§ F 2.9+0.58 1.940.93 2.1+0.73 | 1.4%0.58 3.0+0.57
S | Baso. M 0 0 0 0 0
g F 0 0 0 0 0
P
& | Lymph. M 79.5+3.62 | 81.7+2.18| 81.3+2.35| 70.5+7.05 | 67.5+9.57
a F 76.0+4.92 | 87.8+3.23 | 789+3.23| 85.1+2.33 | 74.8+4.82
Mono. M 0.8+0. 30 0.5+0.16 | 1.2%+0.30 1.2+0.49 2.3+0.97
F 0.5+0.27 1.440.37 | 2.0+0.47% | 1.4+0.19%| 1.0+0.35
RBC  (x104/mm3) M 866+ 6.7 840+9. 6% | 851+ 8.7 805+22. 4% | 770+25. 3*%*
F 767+15. 8 804+9.6 777+18.6 771+20. 6 796+15.5
WBC  (x102/mm3) M 75+3.7 60+3. 2% 66+3.8 74+5.6 81+6.1
F 67+2.2 5342, 8** 57-£2. TH* 5243, 1%* 65+7. 4
Hemoglobin (g/dl) M 16.8+0.24 | 15.9+0.32*% | 16.4+0.18 | 15.040. 47** | 15. 60, 32**
F 15.3+0,19 | 15.9+0.16% | 15.0+0.45 | 15.3+0.34 | 15.840.32
| Hematocrit (%) M 50.5+0.78 | 48.0+1.21 52.1+0.84 |49.5+1.67 |[51.0%=1 24
=) F 48.5+1.15| 49.3+1.19 | 44.1%+1.45% | 48.8+1.12 | 48.6x1.61
I
= Staff M 0.4+0.15| 0.3+0.19 0.4+0.15 | 0.3%0.17 0.20.09
~ F 0.5+0.27 | 0.3+0.11 0.2+0.08 | 0.3+0.12 0.2+0.11
w
S| Q| Ses M 20.1+2.41 | 17.242.46 | 22.7+£1.52 |22.2£3.50 |30 1+3.35%*
S| T F 16.5+1.92 | 15.3+1.38 | 24.5+3.48 | 21.7+3.57 |[19.9+3.15
© § Eosino. M 2.3+0.57 | 2.7+0.44 3.6+0.61 | 3.1+0.57 3.0+0.49
S F 2.1+0.33 | 2.6+0.32 2.7+0.38 | 2.9+0.53 3.7+2.73*
[
= | Baso. M 0 0 0 0 0
& F 0 0 0 0.1%0.06 0
H
A | Lymph. M 76.6+2.85 | 79.2+2.44 | 72.6+1.36 | 73.6+3.87 | 62.9+3.25%*
F 80.4+2 03 | 80.7+1.50 | 71.7+3.63* | 74.1+£3.57 | 75.4+3.14
Mono. M 0.7+£0.24 | 0.6+0.13 0.8+0.13 | 1.0+0.25 0.8+0.21
F 0.6+0.15| 1.2+0.17%| 1.0£0.20 | 1.0+Q 26 0.8+0.20
Significantly different from control * p<0.05 ** p<0.01 Mean + S. E
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Table 7 Biochemical examinations in rats injected intraperitoneally with CPZ for 1 month (n=7)
Control CPZ CET
Sex

(Saline) 500 mg/kg 1000 mg/kg| 2000mg/kg | 4000 mg/kg 2000 mg/kg

GOT (KARMEN unit) | M | 134+7.7 | 123+4.2 119+12. 4 137+11.0 137+7.5 121+10.7
F | 119%+3.7 | 124+4.7 111+ 5.3 115+15.4 82+2 8%% 122+ 7.4

GPT (KARMEN unit) | M 41+4.7 37+1.2 34+2.6 37+2.0 41+2.2 36+1.6
F 35+2.0 | 30%L1.5 38+1.4 39+1.5 37+0.9 36+1.2

ALP (K-A unit) M | 43.7+3.67| 44.8+4.53 34.7+5.17| 28.2+3.37%%  49.0+4.13 | 37.8+3.09
F | 32.5+2.26| 34.9+3. 82 40.2+4.80 39.3+5.19 32.2+3.52 | 36.5+3.03
BUN (mg/dl) M [ 20.1+0.84 19.01.29 | 25.0+1.90% 25 7+2.32% | 27.4+2. 87* | 16.1+1. 18*
F | 22.4+1.75 19.2+2.70 | 20.2+1.57 | 17.8+1.95 15.7+0.95** 17. 0+0. 45*

Cholesterol (mg/dl) M 64+1.6 65+4.1 62+4.4 62+2.6 77+9.8 69+1.9
F 73+3.1| 67+1.5 64+2. 0% 65+3. 8 70+3. 8 65+2.0

Ch-E (4pH) M (0. 30=0. 007 0. 3640, 013**/0. 35+ 0. 021*| 0. 28+ 0. 035 0.31=+0. 011(0. 34+0. 018
F |0.860.043| 0. 64=0. 057*%|0. 74 0. 024*| 0. 650. 044** 0. 822 0. 064/0. 652 0. 032**
LDH | M| 1360+7 | 1400+11%*  [1410+11%* | 1360+15 1390+ 9* 1420+ 6**
(WROBLEWSKI unit) | F | 1450+4 | 1470+18 1470+ 7* 1490+ 9 1460+ 34 15304 6**
Bilirubin (mg/dl) M| 0.240.03 0.1+0* 0.1+0.03 0.1+0. 02 0.2+0. 05 0.1+0*
F | 0.1+£0.03 0.1+0.01 0.1+0.01 0.1+0.02 0.1+0 0.1+0

Total protein (g/dl) | M | 6.040.10] 5.9+0.07 5.8+0. 08 5.5+0. 08** 5.7+0.10% 6.0+0.06
F | 6.1+0.11] 59+0.11 6.3+0.09 | 6.2+0.17 6.3+0.14 | 5.8+0.11

A/G M (1. 0840. 060 1. 13+0.080 | 1.04+0.020[ 0.99-+0.071 1.14=+0. 081| 0. 980. 063
F |0.97+0.093 1. 01+0.039 | 1.08=+0.042| 1.25%0.055% 1.16%0.057| 1.200. 046*

Na (mEq/L) M| 131%+0.7 | 132+1.3 130+0.5 130+0.8 131+1. 4 130+1.2
F | 131+0.8| 131+1.0 132+0. 9 132+1.1 132+1.7 132+1.3
K(mEq/L) M |5.16+0.100| 5.46+0.165 | 5.50+0.136| 5.64+0.203| 5.51+0.136| 5.51+0. 067*
F |5.04+0.242| 5.27+0.123 | 5.36%0.175| 5.50+0.172| 5.150.121| 5.26+0.194

Glucose (mg/dl) M| 86+3.0| 94+5.3 972, 0% 98+4. 2% 106+5.9%%  92+2.8
F 90+3.9 | 85%1.8 87+2.5 83+3.6 86+2.1 100+2. 7

Significantly different from control * p<0.05 *k p<0.01 Mean+ S.E.
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Table 8 Biochemical examinations in rats injected intraperitoneally with CPZ for 3 and 6 months

Control CpPZ
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
GOT (KARMEN unit) M | 134+14.2 162+17.1 | 117+ 6.40 114+11.5 925, 2%
F 133+11.2 137+ 7.3 | 121+13.0 137+19.4 131+6.5
GPT (KARMEN unit) M 32+3.0 34+7.2 27+1.1 30+2.0 23+1.6
F 44+3.5 37+1.2 45+1.8 36+1.3 31+1. 1%
ALP (K-A unit) M |26.5+3.93 |[33.2+3.12 |28.9+6.94 |32.24+4.59 |25 4+5. 05
F |25.1+3.68 |27.8+4.15 |26.5+3.63 |28.2+3.20 | 26.6+3.18
BUN (mg/dl) M |22.3+1.19 | 18.7+0.47% | 14.1£1. 40** | 16. 6£0. 72** | 13. 5+0. 42**
F |14.8+0.27 |16.0%0.37% | 12.2:-0.58%* | 14.7+1.80 | 16.0+1.21
Cholesterol (mg/dl) M 74+2.7 72+2.9 74+3.3 77+3.1 84+4.0
F 75+4. 4 63+3.4 70%9.9 75+5.7 67+4.0
| Ch-E (4pH) M | 0.30+0.014 | 0.30£0.004 | 0.31+0.023 | 0.34%0.017 | 0.360. 014*
s F 0.99-+0,024 | 0.90-£0.051 | 0.89+0.100 | 0.8840.052 | 0.920, 023*
,, | LDH (WROBLEWSKI unit) | M | 1080+10.7 1130+12. 1* | 1100+ 9.7 | 1140411 7%* | 1110+22. 2
2 F | 1070+12.4 1070+ 5.1 | 1060+10.7 | 1030+62.4 | 1090+ 6.6
§ | Bilirubin (mg/dl) M | 0.3+0.05 0.24+0.06 | 0.2+0.05 0.3+0.04 0.1+0
E F | 0.1+0 0.1+0 0.2+0. 02 0.2+0. 02 0.1%0
Total protein (g/dl) M | 7.1%+0.12 6.2£0.32% | 6.6+0. 04*%* | 6.6+0.17 6.60, 14*
F 6.9+0.12 6.0+0. 09%* | 6.710.14 6.5+0. 10 6.3%0.17*
A/G M | 0.86+0.047 | 0.88+£0.047 | 0.78%0.052 | 0.87+0.045 | 0.99+0.076
F | 1.1440.033 | 0.96+0.042% | 1.10%0.076 | 0.94+0.057* | 1.070.059
Na (mEq/L) M | 143.3+0.60 | 142.8+1.40 | 143.9+0.76 | 143.5+0.80 | 143.8%1.40
F | 147.3+0.65 | 146.3+0.56 | 147.2+0.80 | 148.4+1.16 | 146.6+1.94
K (mEq/L) M 6.9+0. 31 6.4+0.27 | 6.4+0.12 6.5+0.15 6.4+0.22
F 6.3+0. 12 6.3+0.16 | 5.8+0.23 6.1+0.18 6.6+0.19
Glucose (mg/dl) M 99+8.9 80+3.5 83+7.4 81+3.0 75+4. 8%
F 83+2.9 7345, 0 78+5.5 80+3.3 T4+2.2
GOT (KARMEN unit) M 115+ 6.4 9243, 3%k 114+5.4 107+ 3.2 111+4.3
F 152+14.8 107+5. 0* 113+8.1% | 133+15.3 113+8. 0*
GPT (KARMEN unit) M 43+2.2 42+1.3 3441, 1%K 38+1.2 45+2.1
F 43+3.5 41+3.5 40+2.5 42+5.1 34+2.7
ALP (K-A unit) M 12.0+0. 88 9.7+0.48% | 11.2+1.06 9.5+0.90 | 10.2:+0.88
F 20.4+2.64 | 21.1+2.29 19.3+2.91 | 16.9+2.00 | 12 1+1.28*
BUN (mg/dl) M 11.5+0.31 | 11.5+0.44 11.240.60 |  9.140.34% 11.3+0.72
F 13.9+0.47 | 14.5%0.52 16.4+0, 76% 16.2+2.18 16.4%1.09
Cholesterol (mg/dl) M 79+3.0 74+3.9 71£3.0 81+3.9 91+4,T*
F 93+9.1 7242, 8% 88+5.6 96+4. 4 87+4.5
2 | Ch-E (4pH) M | 0.44+0.020 | 0.4140.011 | 0.40=0.009| 0. 37+0.008** 0. 39-0. 008*
I F 1.09+0.051 | 1.09+0.035 | 1.13+0.030 1.06+0.066 | 0.91=+0.065*
~ | LDH (WROBLEWSKI unit) | M 950+4.5 960+6. 7 950+6. 7 970+18.0 910+16. 5*
2 F 980+5. 8 980+4. 2 980+5. 5 980+13.5 | 1010+14.8
§ | Bilirubin (mg/dl) M 0.1+0.01 0.1+0. 01 0.1+0.01| 0.1%0 0.1+0.01
< F 0.2+0. 03 0.1+0 0.1+0 0.1+0 0.1£0
© | Total protein (g/dl) M | 6.9+0.09 6.7+0. 08 6.8+0.08 | 6.7+0.13 6.5+0. 12*
F 7.7+0.24 7.3+0. 20 7.3+£0.22 | 7.4%0.19 7.0+0. 15*
A/G M 0.8940.049 | 0.87=0.029 0.82+0.044] 0.86+0.037| 0.98+0.034
F 1.22+0.066 | 1.30+0.031 | 1.1840.051] 1.0740.090] 1.07+0.055
Na (mEq/L) M 146,2+0.82 | 146.2+0.84 | 146.8+1.30 | 145.1+0.52 | 143, 40. 59**
F 148.7+0.71 | 148.2+0.57 | 146.9+0.77 | 146.8+0.56 | 146, 1+0.57*
K (mEq/L) M 5.8+0. 23 5.6+0.10 5.7+0.14 | 5.8+0.17 5.3+0.24
F 5.4+0.16 5.1+0.11 5.4+0.15 | 5.2+0.07 5.5+0.16
Glucose (mg/dl) M 83+2.3 93+5.9 83+3.0 81+3.8 83+1.8
F 86+1.9 79+1. 9* 80+2.3 82+2.2 81+2.4
Significantly different from control ~ * p<0.05  ** p<{0.01 Mean+S.E.
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Table 9 Absolute organ weights and relative organ weights in rats injected intraperitoneally with
CPZ for 1 month (n=7)
Control CprZ CET
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000mg/kg | 4000mg/kg | 2000 mg/kg
Heart M | 1.3240.059| 1.3840.073 1.25%0.080 | 1.23+0.081 1.17+0.108 | 1.38%0. 105
F | 0.82%£0.066| 0.72+0.042 | 0.85+0.054 | 0.88+0.046 | 0.88=+0.059 | 0.85=+0.056
Lungs M | 1.4740.065( 1. 46+0. 059 1.59+0.057 | 1.57+0.066 | 1.4740.080 | 1.39+0.051
F | 1.10+0.085 1.11£0.076 1.23+0.086 | 1.21+0.038 1.06+0.078 | 1.17+0.041
Liver M |12.0140. 310{11. 23+0. 433 |10. 75+0. 438* | 9. 7940. 501**10. 53+0. 508* [12. 08 £0. 347
F | 7.39%£0.304| 6.71+0.221 | 7.67£0.126 | 7.66+0.331 | 7.73+0.186 | 7.52+0. 231
left M | 1.2640.082( 1.27+0.049 | 1.29+0.044 | 1.24+0.058 | 1.22+0.043 | 1.17+£0.040
. F [ 0.79£0.027| 0.78+0.028 | 0.79+0.020 | 0.85%0.033 | 0.87+0.024* | 0.81+0. 030
o Kidney ¢ ight | M | 1.27+0.001| 1.29£0. 054 | 1. 280043 | 1.2740.050 | 1.220.039 | 1.19:0. 041
~ F [ 0.7940.028| 0.80+0.033 | 0.81+0.021 | 0.89+0.050 | 0.87+0.030 | 0.82x0.032
& | Spleen M | 0.68+0.029| 0.68+0.043 | 0.70+0.043 | 0.60+0.029 | 0.55+0. 022%* 0.63+0. 021
.%" F | 0.46+0.020 0.45+0.017 | 0.550.028* | 0.494+0.019 | 0.57+0. 024** 0. 46+0. 022
B | Thymus M | 0.57%0.028] 0.53+0.035 | 0.53+0.034 | 0.440.037* | 0.430. 034™* 0. 48+0. 041
= F | 0.50+0.043| 0.4140.035 | 0.41%+0.052 | 0.36=+0.036* | 0.40+£0.018 | 0.44+0.019
) . .
3 Thyroids M | 0.03+0.004| 0.02+0.003 | 0.02%0. 002* | 0.02:£0. 002* | 0. 02+0. 002* | 0.02=0. 003
F | 0.03=%0.006| 0. 0110. 002* | 0.0210. 003 | 0.02=0.002* | 0.02:0.002 | 0.02+0. 002*
Adrenals M | 0.06+0.005 0.06£0.007 | 0.05£0.004 | 0.05£0.005 | 0.05%0.003 | 0.05%0.007
F | 0.07%0.008| 0.04+0. 003** 0.06+0.004 | 0.05+0.005 | 0.06=+0.007 | 0.050. 006
Submaxillary M | 0.57+0.014] 0.5540.029 | 0.54+0.032 | 0.57+0.029 | 0.48+0. 026** 0.54+0. 020
glands F | 0.41%0.018) 0.37+0.016 | 0.40+0.008 | 0.36:£0.020 | 0.38£0.011 | 0.38:£0.014
Testis {Ieft M | 1.55%0.040 1.60£0.028 | 1.56+0.048 | 1.49+0.041 | 1.50+0.046 | 1.53=0.032
right | M | 1.55+0.029| 1.60+0.022 | 1.54+0.049 | 1.49+0.034 | 1.43+0.061 1.52+0. 029
Ovaries F | 0.14+0.012] 0.114+0.008 | 0.10+0. 006* | 0.12+0.008 | 0.124+0.005 | 0.11=+0. 009
Heart M | 0.394+0, 013| 0.40+0.021 | 0.36%+0.021 | 0.38+0.025 | 0.37+0.033 | 0.43+0.036
F | 0.384+0.031] 0.36+0.023 | 0.3940.022 | 0.40+0.020 | 0.40£0.028 | 0.40=%0. 020
Lungs M | 0.44+0.019) 0.43+0.024 | 0.47:0.022 | 0.48+0.025 | 0.474+0.034 | 0.43%0.012
F | 0.51+0.038 0.55+0.041 | 0.5740.034 | 0.56+0.025 | 0.48+0.038 | 0.55%0.016
Liver M | 8.56+0.093| 3.27+£0.073 | 3.13+0.057 | 2.99+0.086 | 3.36+0.162 | 3.72+0.074
- F | 3.4440.063] 3.34+0.070 | 3.55%£0.063 | 3.52+£0.062 | 3.48+0.072 | 3.54%0.127
33 left M | 0.37+0.021] 0.37+0.013 | 0.38+0.014 | 0.38+0.011 | 0.39+0.010 | 0.36+0.012
F | 0.37+0.007 0.39+0.015 | 0.37%0.006 | 0.39=%0.007* | 0.39+0.010* | 0.38+0. 007
2 | Kidney y ont | M | 0.380.023| 0.380.014 | 0.37+0.015 | 0.39::0.008 | 0.39:£0.010 | 0.37+0. 013
g F | 0.37+0.006| 0.40+0.016 | 0.38+0.006 | 0.41+0.021 | 0.39+0.014 | 0.39+0.008
%o Spleen M | 0.20+0. 009 0.20+0.013 | 0.20+0.011 | 0.18+0.008 | 0.18+0.007 ! 0.19=+0. 006
i3] F | 0.22-+0.008| 0.22+0.007 | 0.25+0.012* | 0.23%0.009 | 0.26+0.008* | 0.2210. 007
i Thymus M | 0.17+0.007| 0.16+0.009 | 0.16+0.012 | 0.14=%0.012* | 0. 14£0. 012* | 0. 15+0. 014
8 F | 0.23+0.016 0.21+0.016 | 0.1940.024 | 0.17+0.016* | 0. 180. 009* | 0. 21£0. 009
Q Thyroids M | 0.01+0.001] 0.01£0.001 | 0.01£0.001 | 0.01+0.001 | 0.01+0.001 | 0.01£0. 001
go F | 0.01+0.002/ 0.01+0.001 | 0.01£0.002 | 0.01£0.001 | 0.01£0.001 | 0.01£0.001
5 Adrenals M | 0.0240.001] 0.02+£0.002 | 0.02+0.001 | 0.01+0.001 | 0.02+0.001 | 0.02=0. 002
F | 0.03+0.004| 0.02+0.001 | 0.03£0.002 | 0.02+0.002 | 0.03%0.003 | 0.03+0.003
Submaxillary M | 0.17+0.004| 0.16+0.005 | 0.16+0.007 | 0.18+0.006 | 0.15+0.007* | 0. 17=+0. 005
glands F | 0.19+0. 008 0.18%0.010 | 0.19:£0.005 | 0.1740.009 | 0.17=£0.004* | 0.18+0. 005
Testis [left M | 0 46+0.011| 0.47+0.013 | 0.45+0.012 | 0.46%+0.023 | 0.48+0.020 | 0.47+0.012
{right M | 0.46+0. 008 0.47+0.012 | 0.45+0.014 | 0.46+0.020 | 0.46+0.024 | 0.47+0.012
Ovaries F | 0.07+0.007 0.05+0.004 | 0.05+0.003 | 0.06+0.003 | 0.05+0.002 | 0.05=+0.004
Significantly different from control * p<0.05 ** p<0.01 Mean+S.E.
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Table 10 Absolute organ weights in rats injected intraperitoneally with CPZ for 3 and 6 months (&)

Control CPZ
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
Heart M | 1.60+0.116 | 1.440.090 | 1.25+0. 046* | 1.24+0. 039* | 1,380, 151
F | 0.99+0.047 | 0.77£0. 056* | 0.98-0. 063 | 0.82+0.070 | 0.84+0, 032*
Lungs M | 1.53+0.062 | 1.71+£0.064 | 1.44+0.038 | 1.55+0.047 | 1.47+0.099
F | 1.10+0.084 | 1.08+0.060 | 1.10+£0.042 | 1.10+0.047 | 1.26%0.042
Liver M | 13.25+0.691 [11.89+0.496 [11.59+0.644 [12.32+0.704 (12, 31+0.380
F | 6.38+0.315 | 5.56+0.178 | 5.78+0.250 | 6.37+0.334 | 5. 900,184
left M | 1.60+0.073 | 1.50+0.061 | 1.41+0.043 | 1.44+0.051 | 1.42+0.040
) F | 0.82+0.048 | 0.76£0.046 | 0.84+0.041 | 0.84+0.042 | 0.84+0. 026
o | Kidney  tright M | 1.60+0. 061 | 1.500.062 | 1.39+0.060% | 1.45+0.039 | 1.36::0.027*
i F | 0.83+0.054 | 0.79+0.035 | 0.77+0.068 | 0.86+0.037 | 0.86-0.023
€| Spleen M | 0.89+0.194 | 0.710.061 | 0.66+0.030 | 0.640.009 | 0.70+0.026
P F | 0.47+0.029 | 0.42+0.006 | 0.50+0.026 | 0.53£0.035 | 0.47%0,032
S| Thymus M | 0.29+0.045 | 0.34+0.048 | 0.31+0.027 | 0.25+0.053 | 0,27+0.041
S F | 0.24+0.031 | 0.22+0.017 | 0.21%0.017 | 0.21+0.012 | 0.18+0.019
o | Thyroids M | 0.01+0.002 | 0.01+0 0.01+0 0.01£0.002 | 0.01%0
F | 0010 0.01%0 0.01+0 0.01+0 0.01+0
Adrenals M | 0.05+0 0.0440.004 | 0.05+0.007 | 0.07+0.006* | 0.05+0. 003
F | 0.05+0.007 | 0.05+0.002 | 0.05%0.007 | 0.06%0.012 | 0.060.004
Submaxillary glands M | 0.63+0.018 | 0.67+0.014 | 0.63%0.020 | 0.60+0.023 | 0.59+0.027
F | 0.46+0.019 | 0.43+0.010 | 0.41+0.012* | 0.42+0.023 | 0.41+0, 008*
Testis {1<;ft M | 1.69+0.036 | 1.64+0.044 | 1.62+0.047 | 1.60+0.077 | 1.61+0.039
right M | 1.68+0.030 | 1.63+0.045 | 1.63+0.045 |1.61+0.080 | 1.54+0.058
Ovaries F | 0.1040.007 | 0.1020.008 | 0.10+0.006 |0.12+0.008 | 0.10+0.009
Heart M | 1.8340.070 | 1.73+0.077 | 1.62+0.088 | 1.66=£0.100 | 1.720. 065
F | 1.0920.053 [ 0.93%0.056 | 1.02%0. 101 | 0.92%0.039* | 0. 940, 035*
Lungs M | 1.69+0.034 | 1.60+0.050 | 1.64+0.051 | 1.63=0.059 | 1,790,039
F | 1.20+0.026 | 1.13+0.035 | 1.16+0.086 | 1.25+0,044 | 1.26=0.039
Liver M | 11.99%0. 451 [10. 72+0.560 [10. 34+0. 527* [10. 460, 352* [10. 45+0. 296*
F | 8 71%0.403 | 7.3240.175%% 7.40+0.394* | 7. 20+0, 360* | 7. 400, 299*
left M | 1.43%0.047 | 1.32+0.047 | 1.30+0.047 | 1.31+0.040 | 1.360.036
Kid F | 0.83%0.017 | 0.86:0.028 | 0.91+0.035 | 0.86+0,027 | 0.950, 022**
S 1dn€y  tright M | 1.38+0.053 | 1.33+0.055 | 1.32+0.050 | 1.3420.040 | 1.35%0.037
I F | 0.88£0.022 | 0.87+0.030 | 0.92+0.037 | 0.86+0.021 | 0.97+0.035*
~| Spleen M | 0.72%0.026 | 0.72+0.030 | 0.63+0.023*% | 0.75:£0.043 | 0. 69+0. 033
2 F | 0.45%0.019 | 0.44%0.012 | 0.53+0.053 | 0.49+0,024 | 0. 560, 033*
E| Thymus M | 0.21%0.024 | 0.21+0.021 | 0.23+0.029 | 0.21+0.033 | 0.17+0.020
S F | 0.17£0.013 | 0.14%0.010 | 0.16%0.019 | 0.13%0.007* | 0. 14%0. 006*
© | Thyroids M | 0.01%0 0.01+0 0.0340.008 | 0.02%0.005 | 0.02+0.008
F | 0.01%£0.001 | 0.01+0.001 | 0.01+0 0.01£0 0.01+0
Adrenals M | 0.05%0.001 | 0.05+0.002 | 0.060.005 | 0.07+0.011 | 0.06=+0.010
F | 0.05%0.001 | 0.05+0.004 | 0.05+0.002 | 0.05+0.001 | 0.06=0.002**
Submaxillary glands M | 0.69%0.028 | 0.6420.042 | 0.58+0. 019%* 0, 58=0. 015**| 0.58-£0. 024*
F | 0.47+£0.018 | 0.43+0.014 | 0.43+0.018 | 0.45+0.013 | 0.44+0.016
Testis {le_zft M | 1.74%0.037 | 1.64+0.104 | 1.69+0.035 |1.83+0.031 | 1.66+0.035
right M | 1.6540.075 | 1.64+0.059 |1.65+0.035 |1.82+0.029 | 1.66%0.021
Ovaries F | 0.1140.007 | 0.10:0.006 | 0.09=0.007 | 0.11:£0.008 | 0.120.006
Significantly different from control * p<0.05  **F p<0.01 Mean+S.E.
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Table 11 Relative organ weights in rats injected intraperitoneally with CPZ for 3 and 6 months (%)
Control CPZ
Sex
(Saline) 500 mg/kg 1000 mg/kg 2000 mg/kg 4000 mg/kg
Heart M | 0.35+0.019 | 0.3240.014 | 0.30-£0.014* | 0.29+0. 011*¥ 0. 32%0. 032
F 0.3840.026 | 0.34+0.020 | 0.42+0.031 | 0.33+0.020 | 0.36=0.010
Lungs M | 0.34+0.016 | 0.38+0.010 | 0.34+0.014 | 0.35-0.017 | 0.34=0.017
F 0.43+0.028 | 0.47+0.017 | 0.47+0.016 | 0.44+0.021 | 0.5440. 021**
Liver M | 2.92+0.074 | 2.6240.046* | 2. 75+0. 068 | 2.8140.100 | 2.83+0.056
F 2.45+0.016 | 2.44+£0.048 | 2.48+0.073 | 2.56+0.112 | 2.53+0. 065
left M | 0.36+0.022 | 0.3320.005 | 0.34:0.017 | 0.33%0.015 | 0.330.010
Kid F 0.32+0.015 | 0.33+£0.019 | 0.36+0.014 | 0.34=+0.011 | 0.36+0. 005*
& 1A0eY Aright M | 0.36+0.019 | 0.33+0.003 | 0.33+0.020 | 0.33:£0.010 | 0.31=0.009
I F 0.32+0.017 | 0.35+0.013 | 0.35+0.009 | 0.35+0.011 | 0.370. 004*
= | Spleen M | 0.19+0.039 | 0.160.008 | 0.16+0.010 | 0.15+0.007 | 0.16+0. 006
@ F 0.18+0.011 | 0.19+0.007 | 0.21+0.009 | 0.21+0.011 | 0.20%0.010
&| Thymus M | 0.07+0.011 | 0.07£0.010 | 0.07+0.006 | 0.06=0.014 | 0.06%0.010
s F 0.09+0.014 | 0.100. 007 | 0.0940.004 | 0.08+0.004 | 0.08=0.008
® | Thyroids M 0.01+0.001 | 0.01£0.001 | 0.01%0.001 | 0.01%0.001 | 0.01=0.001
F 0.01+0.001 | 0.01£0.001 | 0.01+0.001 | 0.01+0 0. 01+0. 001
Adrenals M | 0.01+0.00L | 0.01=£0.001 | 0.01%0.002 | 0.02+0.001* | 0.01%0. 001
F 0.02+0.003 | 0.02+0. 001 | 0.02+0.003 | 0.02+0.005 | 0.03=0.002
Submaxillary glands M 0.14+0.004 | 0.15+0.008 | 0.15%0.006 | 0.14=0.005 | 0.14+0. 006
F 0.18+0.004 | 0.19+0.004 | 0.17%0.004 | 0.17+0.008 | 0.18=0.008
Testis {u;ft M | 0.38+0.018 | 0.36==0.008 | 0.39+0.018 | 0.37+0.016 | 0.37+0.010
right M | 0.37+0.014 | 0.36:0.008 | 0.39+0.017 | 0.37+0.018 | 0.35+0.016
Ovaries F 0.04+0.004 | 0.05£0.004 | 0.0440.003 | 0.05+0.003 | 0.04=+0.004
Heart M | 0.34+0.016 | 0.36£0.013 | 0.34+0.015 | 0.36=0.018 | 0.39+0.018
F 0.37+0 017 | 0.34+0.017 | 0.37=0.026 | 0.34+0.018 | 0.34-+0.014
Lungs M | 0.3240. 012 | 0.35-£0.014 | 0.35+0.009 | 0.35:0.008* | 0.400. 015**
F 0.41+0. 011 | 0.41+0.012 | 0.42+0.025 | 0.46+0.020% | 0.46=0. 011*
Liver M | 2.22+0.049 | 2.2140.112 | 2.16+0.095 | 2.27+0.049 | 2.33+0.035
F 2.96+0.093 | 2. 660, 057* | 2.68+0.100 | 2.66=£0.109 | 2.66=+0.066*
left M | 0.27+0.007 | 0.2720.004 | 0.27+0.005 | 0.29-0.005* | 0.30+0. 005**
_ F 0.2840.004 | 0.310. 009* | 0. 33-£0. 008** 0.32+0. 013* | 0. 340, 009**
g| Kidney 3 op M | 0.2620.007 | 0.2740.005 | 0.280.004* | 0.29+0. 007** 0.300. 007**
I F 0.30%0.005 | 0.32+0.010 | 0.33%0.010%4 0.32+0.012 | 0.35=+0. 010%*
~| Spleen M | 0.13+0.005 | 0.15£0.007 | 0.13+0.004 | 0.160. 008** 0.16+0. 008*
2 F 0.16+0.008 | 0.16+0.005 | 0.19+0.018 | 0.18+0. 007* | 0.20=0. 009**
&| Thymus M | 0.04+0.004 | 0.04=0.004 | 0.05+0.006 | 0.05-=0.008 | 0.04%0.004
s F 0.06+0 004 | 0.05+0.003 | 0.06+0.005 | 0.05+0.003 | 0.05=0.002
© | Thyroids M | 0.01+0 0.01+0 0.01+0.002 | 0.01+0.001 | 0.01=£0.002
F 0.01+0.001 | 0. 010,001 | 0.01%0.00L | 0.01=£0.001 | 0.01%0.001
Adrenals M | 0.01+0.001 | 0.0120.001 | 0. 01+0.001 | 0.02%0.003* | 0.010. 002
F 0.02+0 001 | 0.02:£0.002 | 0.02+0.001 | 0.02:0.001 | 0.02%0.001
Submaxillary glands M | 0 13+0.005 | 0.13+0.007 | 0.12+£0.004 | 0.13%0.004 | 0.130. 005
F 0.16+0.006 | 0.16+0.005 | 0.16+0.005 | 0.17=0.007 | 0.16=0.005
Testis fleft M | 0.32+0.006 | 0.3420.022 | 0.36+£0.015 | 0.40%0.012** 0.370. 011**
{right M | 0 31+0. 018 | 0.3420.014 | 0.35+0.016 | 0.40=0. 011%* 0.370. 006**
Ovaries F 0.04+0.003 | 0.04+0.002 | 0.03%0.003 | 0.04=0.003 | 0.04%0.002
Significantly different from control * p<0.05 ** p<0.01 Mean+S.E.
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Table 12-1 Histological observations in male rats injected

Control (Saline) CPZ 500mg/kg
Male rats
1 2 3 4 5 6 7|11 2 3 4 5 6 7

Lung: Bronchopneumonia e - - - - = = = = = =

Liver: Focal cell infiltration in the parenchyma - - = = = = == 4+ = = = = =
Perihepatitis - e e e e e = = = = = - -
Kidney: Hyaline droplet-like lesions of the proximal |[— — 4+ — — — —|— — — — — — 4

tubular epithelium
Localized hydropic change in the cortical - (- 4+ = = = == = = = = = -
tubular epithelium and slight cell infiltra-
tion of the interstitium
Cystic dilatation of the cortical and medullary |— — — — — — —— H# — — — — =—
tubular lumina
Hydronephrosis — - - = = = A= = = = - ® -
Spleen: Perisplenitis e e | = - o
Cecum: Focal hemorrhage of the submucosa —- - - = - = A= = = = = = =
Focal exudative inflammation of the submucosa|— — — — — — —|— — — — — — —
Focal hemorrhage of the serosa )
Focal exudative inflammation of the serosa - - = = = = A== = = == =

( ): Change in unilateral kidney
No significant changes were seen in heart, salivary glands, adrenals, thyroids, thymus, testes, brain,
skeletal muscle.

Table 12-2 Histological observations in female rats injected

Control (Saline) Cpz 500 mg/kg
1 2 3 4 5 6 7|11 2 3 4 5 6 7

Female rats

Lung: Bronchopneumonia b - - = - = = = = = = = =
Liver: Focal cell infiltration in the parenchyma - - - = = = H=-+ = = = = -
Perihepatitis U U U

Kidney: Hyaline droplet-like lesions of the proximal |— — — — — — —|— — — — — — -—
tubular epithelium
Localized hydropic change in the cortical - (- - - = = == = =B - - -
tubular epithelium and slight cell infiltra-
tion of the interstitium
Localized hydropic change of the proximal - (- hH - - - - - = = = - -
tubular epithelium
Calcium deposition in the medullary tubular |— — — 4+ — — —|— — — — — —
lumina
Hydronephrosis - = = = = = == = = = -
Spleen: Perisplenitis —_ - = = = = == = = =
Cecum: Focal hemorrhage of the submucosa - —_- = = = = == = = = =
Focal exudative inflammation of the submucosa|— — — — — — —|— — — — —
Focal hemorrhage of the serosa - - = = = = —|= = = - -
Focal exudative inflammation of the serosa - = = = = = == = = = =

( ): Change in unilateral kidney
No significant changes were seen in heart, salivary glands, adrenals, thyroids, thymus, ovaries, brain, hypophysis,
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intraperitoneally with CPZ for 1 month

CPZ  1000mg/kg CPZ  2000mg/kg
1 2 3 4 5 6 7|1 2 3 4 5 6 7

CPZ  4000mg/kg CET  2000mg/kg

1 2 3 4 5 6 7(1 2 4 5 6

- - - = = = -+ - - - -
+ - - - - - —|= - - - - = =
—_ - = = = - -4 [ — —_— -
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hypophysis, pancreas, mesenteric lymph nodes, stomach,

intraperitoneally with CPZ for 1 month

small intestine, urinary bladder, bone marrow and

Crz 1000mg/kg CprZ 2000mg/kg
1 2 3 4 5 6 7|1 2 3 4 5 6 7

CpzZ 4000mg/kg CET 2000mg/kg
1 2 3 4 5 6 7|1 2 3 4 5 6

- - - - = = - = =+ - -+
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pancreas, mesenteric lymph nodes, stomach, small intestine, urinary bladder, bone marrow and skeletal muscle.
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(4000 mg/kg &k No. 44, 2000mg/kg H5-#tf No. 82,
500mg/kg #HL5#E No.16) 126 » AEREOBYWTH
b, b 44 (4000mg/kg #5 i No. 146, No. 147, e
No. 121, 2000mg/kg -5 No. 141) (xEERERF &
LicBic A bhicb DThotco TROEFFETHIO
5 LIEHEEAE L BT E I o 1o 2 BIRER < &6
DERENIE, BEDCKEESCIL T, KEDHMmAFE
BERT, BELEE LTV LB HERCER L
DTV EBbhi,

9. HM¥HRE

i) EatEHE

Table 12-1, 12-2 iw/R$ X 5, CPZEEAREG TR
BTasLBbhaBbs LT, BREFHCKTSFR
frRKAE LR ORSTH%EH (Photo. 1) hidh - foe & D
FRETBEDO S DIKENRT, KNARARD D, TOEH
DR ALY R LT, = DZELIL 4000mg/kg H5-
OEREL B, 2000mg/keg FE5 OHE2/7 B, #HE1/7 B,
1000mg/kg, 500mg/kg 3 X ORBBED I DI DHE 1/7
Flie Bdbht, Ll WRE & LT &5 LA CET
2000mg/kg 5 BEOMEREICILZ D Blbrieh ot B
it RBRAE LR OR B KELEYE, BE LK
B, SERETEOME, FAUBEOKEER L OFRMN
BEIhLY, WThIEFARS LR EERCHEE LT
\ -, CPZ 2000mg/kg 5 n—f & CET 2000mg/
kg {EHO—HT, EHOKETHEPER TS,
it 7 BB FRy b HH I BE R0 18 HE M e 43R S hu A (Photo. 2)
¥ eIk A ¢ (Photo. 3) 23388 bt fici,
McBEOKESZM, FEERORE LEEDH
AREYRDB LD H o, LIRS EHERE LT
BRI R Lich DTH - 1o

ii) etkEt

3 A% : Table 13-1, 13-2ic/ Tk 5w, B&EH:
BHEORKE LAk BLIARMEE EROWTHEE 0%
AL E/NEHE) A% 4000mg/keg B 5 DfHELF) & 2000
mg/kg 5 DOHE 3/5 B, M 2/5 Fids L OF 1000mg/kg #
S ot 2/5 flic B bhi, BEARSE LS L BH
hEEREET Ho5\Vvix BEEET O RE Lic s
W gk oRT R, 4000mg/keg #5E 2/56 B, 2000,
1000, 500mg/kg FEBEDHEF DD 1/5 FliciEd bh
foo E 7o 1000mg/kg #5-BHME 1/5 Bl iERE O MilaR
B L R ARE 2 TRD Shicid s, BRABRHOM MR D
FD 2~ 3 FleARADRIIRECHRMEL DX L1 BB
Boto. MOHERBBRITBFLTRERFENED Lhich
-7

6 » A% : Table 14-1, 1427+ XL 5, 377

KRR LAk BEAMRAE LRI TREELSED 5
hic. ZOREZ 3 » ARR X 0 bETHL, —HOEfr
RE LRI HBREDZABND Db H -7 (Photo,
4), BT A 4000mg/kg B 5D R, 2000
mg/kg B5 Ol ds D 3D 9/10%), 1000mg/kg 50
HEL/10B 5B bR teds, ThSLDFED S bicit,
EEOMTHLLETHEYR TS, KRLAYE
L, KOAFAEEZRTMNENEEh O, FRE% B
A%, R4 (Photo. 5) & 5\ X KMEDOMRRIE L
(ke & DIEIE g DFF RA34000, 20003 X 081000mg/
kg BHEBDO —ic, ETHRERBCHA LTRDLA
o Efo, BB XEMOMR R MRS 4 b #
FefICTab &hfons (Photo. 6), & o> HBURREV F BB
OHBETEN -1, BIRDOKEY v EREA 114000,
2000mg/kg 5T, FEE»LBERRD bR,
KR E L EBIROPTR L LT, LORRELHLN
BBEOHED —EIT DO ABRBHNCRD Shicizh, HOK
B, FOERBENRBEMRBEIREL, BREH
R b e MBEE L 500mg/kg 5Bk DI D 14
1, —¥PRERIE O BTFHRAE F ke 825 bhi
(Photo. 7), HIRHICED LR % A 7= BT3B BREY
B bieh - o (Photo. 8),

10. HEBOETFHRMERR

6 7 ARER T, L BoMEBELLETFHRES
B, SBITOBNT » 2BV TRE L. il
IR R E R b -t (Photo. 12), o
4000mg/kg & 2000mg/kg H¥EBHOBTIY, EMR
ME L OMRE P BIIC R 7 5 2 R Dcytosome
o HBL % 2 #= (Photo. 13), D — D3RRI X - TH
ih, PRCETHEEOR core L BFHEDEVBR
RWABEY &L, WAL telolysosome & B h % D
THY, BO—2OREFHEEIEL, BH—HEy, &
EWORM TR Y BT 5 cytosome TH o, LU
Zh 6o cytosome RAHB LTV BIZD hrdvb b7, ﬁ
i RE L B B ORIV N ER B U B RE R A b
Rich ote, EARME LML (Photo. 14) AEkME
(Photo. 15) I3 R A5 s 5 Feo -
1. EERE

i) EaMBE .
CPZ 4000mg/kg BEREDHEDKEIY, 17 AHDHK
IR A B RO RBEE L h AR (P<0.05) BV
EER LT\, RRE, MKKRE MRLEREDH
BTt AREOMERE & b RENED Shich -tz REF
MRAECHHBER BERECREN KL, HRHRT
i, 17 BRSRTECR SR REE O R
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Photo. 1 The kidney from a male
rat given CPZ at 4000mg/kg/day
for a month, ip. Hyaline droplet
degeneration of the proximal tubular
epithelium; various sized acidophilic
granules in the cytoplasm of the pro-
ximal tubular epithelial cells are
seen. x430 H.E. staining

Photo. 2 The cecum from a male
rat given CPZ at 2000mg/kg/day
for a month, i p.  Hemorrhage and
exudative inflammation in the sub-
mucosa and subserosa are observed.
x43 H. E. staining

Photo. 3 The spleen from a male
rat given CET at 2000mg/kg/day
for a month, ip. Splenitis is obser-
ved. %110 H.E. staining
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Table 14-1 Histological observations in male rats
Control (Saline)
Male rats
123456178910
Heart: Focal myocarditis _—— - - - — =
Lung: Bronchopneumonia —_t - - - — - — -
Liver: Perihepatitis |
Focal cell infiltration in the parenchyma —_t - — - - — - —
Kidney: Hyaline droplet-like lesions of the proximal tubular epithelium ~  |— — — — — — — — — _
Hydropic degeneration of the cortical tubular epithelium = |— — — — — — — — — _
Localized tubular necrosis and cell infiltration of the interstitiom |— — — — — — — — —
Casts in the tubular lumipa |
Focal destruction of the proximal tubular epithelial cells = |— — — — — — — — —
Spleen:  Perisplenitis
Atrophy of the lymphatic nodules | — — — — — _ _ _ _
Hemosiderin deposit | -
Pancreas: Peripancreatitis
Thymus: Atrophy and decrease in number of cortical lymphocytes | — — — — — — — — — _
Stomach: Focal hemorrhage and exudative inflammation of the serosa —_— e = = = = =
Localized edema in the serosa of the glandular stomach = |— — — — — — — — — —
Cecum:  Exudative inflammation of the submucosa |- — - — — — — — —
Focal hemorrhage of the submucosa |- - . — — — — — — —
Exudative inflammation of the serosa | . — — — —~
Focal hemorrhage of the serosa | - - =
Mesenteric lymph nodes:
Atrophy of the lymph node and decrease in number of lymphocytes @ |[— — — — — — — — — —
Testis: Degradation of spermatogenesis in a part of the seminiferous tubules - -—----

Gastrocolic omentum:

Cell infiltration and fibrosis
Hemorrhage

Adhesion

No significant changes were seen in salivary glands, adrenals, thyroids, brain, hypophysis, small intestine,
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injected intraperitoneally with CPZ for 6 months
500 mg/kg 1000 mg/kg 2000mg/kg 4000 mg/kg
*

1112 13 14 15 16 17 18 19 2021 22 23 24 25 26 27 28 29 30|31 32 33 34 35 36 37 38 39 40|41 4243424546474849 50
————— -+ -4+ ==+ -4 - - - — - - - - - - — = — = = — =
————— e il i Tttt S
————— —— =t - - — =+ - = - =+ -+ + - — =
————— -t -t -+ -\ ———+ - =+t + === - - = — =
————— - = — =+ + + -+ HH+++ A+ HH++
————— ____._._.-.__.._.._.__._.__________.___.__...__..__._____}__.__..._..'.._._..___
————— - —-—_- - — = |- —- == = =t = = ==+ =+ = =+ - — —
————— -———t—-—_-—_-—_-—- - - -t - —- = == = -+ - — =
————— -t —-—_-—- - == -t - - = = == =+ = =t =+ - = =
————— -t - H === - |+ = -
————— -_————)—-—-—_-—_- - ==+ -4+ + - — = =+ + =T+ + ===
_____ —_—— e | e e e e e e - —
_____ iy 1O U
_____ ____._-______H,_______JFH._________._____.__
————— R B e e e
_____ ___.____.___.__________.___—————.——________+_._
_____ e e e e e e e - = = —
___._+ — e o | — — e e et e — —— — = e e e e — — - e - - - —
————— -— - =+ + -+ = == H M-+ H+ -
_____ Sy B
————— —_———_—)_-—- - - -t -+ - - -+ 4+ - ===+ 4+ -+ + - — =

urinary bladder, bone marrow and skeletal muscle.

* died animals
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Table 14-2 Histological observations in female rats

Femal rats

Control (Saline)

51 52 53 54 55 56 57 58 59 60

Heart: Focal myocarditis
Lung: Bronchopneumonia
Liver: Perihepatitis

Focal cell infiltration in the parenchyma

Kidney: Hyaline droplet-like lesions of the proximal tubular epithelium
Hydropic degeneration of the cortical tubular epithelium
Localized tubular necrosis and cell infiltration of the interstitium
Casts in the tubular lumina

Focal destruction of the proximal tubular epithelial cells

Spleen: Perisplenitis
Atrophy of the lymphatic nodules

Hemosiderin deposit
Pancreas: Peripancreatitis
Thymus: Atrophy and decrease in number of cortical lymphocytes

Stomach: Focal hemorrhage and exudative inflammation of the serosa

Localized edema in the serosa of the glandular stomach

Cecum: Exudative inflammation of the submucosa
Focal hemorrhage of the submucosa
Exudative inflammation of the serosa

Focal hemorrhage of the serosa

Mesenteric lymph nodes:

Atrophy of the lymph node and decrease in number of lymphocytes

Gastrocolic omentum:
Cell infiltration and fibrosis
Hemorrhage

Adhesion

No significant changes were seen in salivary glands, adrenals, thyroids, ovaries, brain, hypophysis,
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injected intraperitoneally with CPZ for 6 months

500 mg/kg
61 62 63 64 65 66 67 68 69 70

4000 mg/kg
91 92 93 94 95 96 97 98 99 100

1000 mg/kg
7172 73 74 75 76 77 78 79 80
______ .+.___.__
—_— = = = = =
______ + 4 - —
___+ ________
_____ o - - =
_____ + —H - =

2000mg/kg
81 83 83 84 85 86 87 88 89 90
— —_ .H- ______
R TR
—_ — + ______
_H_ ________
B
- ————
- e e ==
— —_ .H. —_ 4 - - =
_— e — + p—
o - -
+ ________

small intestine, urinary bladder, bone marrow and skeletal muscle.

* died

animal
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Photo. 4 The kidney from a female
rat given CPZ at 4000mg/kg/day
for 6 months, i p. Various sized and
yellowish-red colored droplets in the
proximal tubular epithelial cells and,
desquamation of a part of the epithe-
lial cells are recognized. x430

H. E. staining

Photo. 5 The pancreas from a fem-
ale rat given CPZ at 2000mg/kg/day
for 6 months, ip. Peripancreatitis
is observed. x 110 H. E. staining

Photo. 6 The cecum from a male
rat given CPZ at 2000mg/kg/day
for 6 months, ip. Localized hemor-
rhage and exudative inflammation
in the submucosa are seen. x110
H. E. staining
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Photo. 7 Reduction of spermatogen-
esis in the unilateral testis from a
male control rat. x 110 H. E. stain-
ing

Photo. 8 The cecum from a male
rat given CPZ at 4000mg/kg/day
for 6 months, ip. No significant
changes are seen. x 215 H.E. stain-
ing

Photo. 9 The liver from a male rat
given CPZ at 4000mg/kg/day for 6
months, ip. No significant changes
are seen. x43 H.E. staining
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BEEAERDRh 5 T, BIBHEDILAHI4000, 2000
mg/kg W5 MR D—Fic B L e, FOBRET
1A BERTEHEIDL B3R BVLD0T H - .,
ErRE clt, CPZ 4000mg/kg B 5RO D—E)
, BROEMRE EROWECEI I BBE LT
BEIRD o 7o, SEBCEOREIRE LR LT
1o

ity etats

6 7 AMOEREEARSHKTHR, 1 » AMOKIEN
MEBWTERRBR LTk, 6 7 ARETMHIZh
T RER, SRS - D ERANRERE L OMER
SEICHALERRBET TV, L LRRZE, M
Wikt MECERECHRCHEEREREOD S REIX
Bobhishot, BRERTR, BABRCEERK

)N
gty
XA e B

Photo. 10 The testis from a male
rat given CPZ at 4000mg/kg/day
for 6 months, i p. There are no sig-
nificant changes. x 110 H.E. stain-
ing

]
n

Photo. 11 The spleen from a male
rat given CPZ at 4000mg/kg/day
for 6 months, i p. There are no sig-
nificant changes. x 110 H.E. stain-
ing

i‘ J
b

HHOBEMAD - 7o BIRFTR TIL 4000mg/kg &
S8 L 2000mg/kg HEFHEO OB H B\ HELY
5D - tehd, BEKOKE IR, N6 A
BEHL VS FORERIIZANCE VSO THoT &
BEHRE A DR R AR T LK ORI HBIE
EHEHBR TS 4000, 2000mg/kg FebFEDLEHIED
bhictd, ZOBER6 Y AEROMAL VB koT
3 b (Photo. 16), THMIEILTHB Z L& 5 0bRT
Wie L LSBT E ScEMpihns b0
Bbhil.
m = =

CPZDF ,» FBERESTO 1 7 AR EANEEER
B (4000, 2000, 1000, 500mg/kg, CET 2000mg/kg):
E3H AR XV 6 1 AR5 BHEEERER (4000, 2000,



VOL. 28 S-6 CHEMOTHERAPY 215

Photo. 12 Electronmicrograph of hepatic cells from a male rat given CPZ at 4000 mg/kg/day
for 6 months, ip. There are no significant changes. Prefix.: glutaraldehyde,
Postfix.: 0sO,, Stain: U4+Pb %9900

Photo. 13 Electronmicrograph of proximal renal tubular epithelial cells from a male rat given
CPZ at 4000 mg/kg/day for 6 months, ip. In the cytoplasm, there are cytosome
1) containing dense cores, perhaps telolysosome and cytosome 2) composed of dense
homogenous material with amorphous complex structure. However, other organ-
elles are essentially normal. Prefix.: glutaraldehyde, Postfix.: OsO,, Stain: U+Pb
X 3800
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Photo. 14 Electronmicrograph of distal renal tubular epithelial cells from a male rat given
CPZ at 4000 mg/kg/day for 6 months, ip. There are no significant changes. Pre-
fix.: glutaraldehyde, Postfix.: 0sO,, Stain: U+Pb x 10800

Photo. 15 Electronmicrograph of renal gromerulus from a male rat given CPZ at 4000mg/kg/
day for 6 months, i p. There are no significant changes. Prefix.: glutaraldehyde,
Postfix.: 0sQ,, Stain: U+Pb x 9000
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1000, 500mg/kg) #1775 %o

CPZ o 4000mg/kg, 2000mg/kg L5z, CET
2000mg/kg 5Bt & IFFS Dy, ETE\ - writhing 23
BEERC—BECRD bhiizs, HI0EEX 55
DHEBVGERESCTRANHE L, BHI LT, 1»
AHEHESHEERBR CIL 4000mg/kg I SO D
%, CET 2000mg/kg #4558 & W BEORE M % 57z
CBETeho fon’, BEBEERBED 6 » RROFETIX
HHEEBHCRBTOMFNBELR T, TALDEEFMN
Hoxbhi-FEciz, BHECBREMIIA LR,
o tedl, BKESBERSECLS U CBEIEN LT
Wiee T OBUKERIINT T 5 REREIA 6 » AEREKE
D 4000mg/kg B E R ERED Dhic, ¥/, IO
HoiRREOHMCL TRF Na LBt &0 BEE O
Ak Shten, MiEFDO Na iz BB RD bl
o, M¥HE, mMBLFEREOLRIIL, HAME 1§
WEM L LCPZH S RE TS L Bbh s BEN b -
o

REERRE TR, EHoME2ficRERCE
Bl RO AN BE IR, Tl BEAK,
CPZORFIRBIER X5 L Bhh b EEoFRm, HX
B8, B, B BoREL BEERBORE/REOM
RABRENOSKAIRD bhi, BB OXGE
D HNERFFECHOERL, F0IREA VBRI
LB DThotc, BEFHCIE, ThOBREXOHR
iz T, BEMRME LR OWFEENE KITR2
BEMEOEREOHE) rEAM, BEBEYBUT
4000mg/kg B EBEDOMEEITITLFIRD bhic, 2000
mg/kg BE5BE Tk, 17 Ak —HoBmc s OEHE

Photo. 16 The kidney from a male
recovery rat receiving CPZ at 2000
mg/kg/day for 6 months, i p. Slight
hyaline droplet degeneration of the
proximal tubular epithelium is ob-
served. x430 H. E. staining

MABRICIGBE e o feht, 6 7 A TiiiziEefic
HBE L Tw1e,

HEBEHE T CHREE 2RO B RAE R Y
BEFEUENMCBETS L, oMRREFIIL telolyso-
some & & b B cytosome DiEhc, AHAIATHELYA
THBEFEEDOE, H—Ye¥ % cytosome 2 HIEE L
Tuwke, LL, T OANMERAE LRI, cephalori-
dine®% (CER) % gentamicin® THEIN T3 X 57
less dence body % myeline figure o, intercellular
space DBAK, lysosome DI /e & DHFATEEMEOH)
ke Anh?, #RNMEEICSHBHRE Y
Bablehote, COBFEEDS REFD cytosome
%, ceftezole © CET %5 » b It E LB S EMR
AE LB BT % heterolysosome® LR U D & #HRE
Sha, B¥EEMEE CRD bhic—MREE LR O HE
i, BEFEMENCLBEZ D ENTE ol Z0
IEALRME LR ORSRY B, 17 AROKREEM S
BUARIBRIN TR, EROKELED bty
ZEN SRR E B, BRENT BWROK
BY vARBLRRD Shi,

U EDEENS, RERTRD LhARENHL B
PRI IER %63 5CPZ ZJEIEPIICIEA Liciedbic Rk
LichaliEd &, BRAE X 2T EHNsciER T3
LD LHEEIN, 4000mg/kg 6 7 ARETAHALRAR
B, HEoKEEM, R Na fepkit & o B ERE I
ROBKIEBREISRETHA 5 LBbhic, CPZo
BTREERE, SRS X5 CER, CET
CEZDFrhbrlET% L, ChoEHLASY, b5
WIETFBZ E2MLR TV 59, EREFCIIER
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TOXICITY TEST OF CEFOPERAZONE (T-1551) (II):

Subacute and Chronic Toxicity Tests in Rats with
Intraperitoneal Administration

Tovoakl YoNEDA, TETsuo SHiBaTa, HiRoYUKI MASATANI,
SHIGERU Sarto, Yasumito KawaMmURA, SHINICHI IWASAKI,
Axi10 Nacal, Yoko Takimoro, MINEKO NAGASAwA
and Axira Taxar

Research Laboratory, Toyama Chemical Co., Ltd.

Cefoperazone (CPZ, T-1551) is a newly developed cephalosporin antibiotic which
has been demonstrated to be bactericidal not only against gram-positive bacteria but
also against gram-negative bacteria, especially Pseudomonas and Enterobacter. The present
study was conducted to evaluate the subacute and chronic toxicities of CPZ administered
to rats daily by intraperitoneal injection. Rats (72 males, 72 females) divided into
four CPZ groups at dose levels of 4000, 2000, 1000 and 500 mg/kg/day, a cephalothin
(CET) group at dose level of 2000 mg/kg/day and a saline control group were injected
intraperitoneally once a day, 7 day a week, for a month in the subacute toxicity. Rats
(100 males, 100 females) divided into four CPZ groups at the above dose levels and
a saline control group were injected 6 days a week, for six months in the chronic toxicity.

The results obtained are as follows:

1) Temporary writhing was observed immediately after injection in rats receiving
the higher doses of CPZ and CET. Soft stool and diarrhea appeared sporadically in
the same groups.

2) The body weight gain was depressed in rats at 4000 mg/kg/day of CPZ for a
month, and was also depressed in rats at 4000, 2000, 1000 and 500 mg/kg/day of CPZ
for six months.

3) Increase in urine volume and excretion of Na into urine were found at the
termination of the dosing period in male and female rats receiving 4000 mg/kg/day of
CPZ for six months.

4) Dose-related enlargement of the lumen of the cecum was observed in male and
female rats treated with CPZ or CET. In addition rats receiving the higher doses of
CPZ or CET had the symptom of peritonitis, such as hyperemia of the peritoneum,
ascites, perihepatitis, perisplenitis, peripancreatitis and so on in both subacute and chronic
toxicities.

5) Hyaline droplet degeneration in the proximal tubular epithelium was observed
in rats receiving up to 1000 mg/kg/day of CPZ. This change was tended to he recovered
in rats of recovery test.

6) Thus, the no cffect intraperitoneal dose level of CPZ in rats was thought to
be 500 mg/kg/day from the present experiment,



