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T-1220: Sodium 6-[D(—)-a-(4-ethyl -2, 3-dioxo-1-
piperazinecarboxamido)-a-phenylacetamido]
penicillanate

2. (EHBY L EEBREHE

HA 2 v 7, Wistar % SPF 5 v + % 4 B THEA
L, Ei{E22+ 2°C, BE60+ 5 %<, BEGEH (XV=
v MF) LKiEKEZEHBRICEL TRE L, Bak
W 6 8N, BB TRBE CTHETL, £
A L, BAaEEAROFMERE LT, T-1220
4,000mg/kg (40%%¥), 2,000mg/kg (20%¥EWK) *

Table 1 Experimental design for subacute and chronic toxicity tests of T-1220 in rats (i. p.)

i) Administration for 1 month

Concentration Total No. of No. of rats examined
Exp. group and rats 1 month Recover
Yy
Volume M F M F M F
Control (saline) 1ml/100g 13 13 10 10 3 3
T-1220 1, 000mg/kg 10%sol. 1ml/100g 13 13 10 10 3 3
T-1220 2, 000mg/kg 20%sol. 1ml/100g 13 13 10 10 3 3
T-1220 4, 000 mg/kg 409%sol. 1ml/100g 13 13 10 10 3 3
ABPC  2,000mg/kg 20%sol. 1ml/100g 13 13 10 10 3 3
ii) Administration for 6 months
Concentration Total No. of No. of rats examined
Exp. group and rats 3 months 6 months Recover
y
Volume M F | M F | M P P
Control (saline) 1ml/100g 17 17 5 5 7 7 5 5
T-1220 500 mg/kg 5%sol. 1ml/100g 17 17 5 5 7 7 5 5
T-1220 1, 000mg/kg 10%sol. 1ml/100g 17 17 5 5 7 7 5 5
T-1220 2, 000 mg/kg 20%sol. 1ml/100g 17 17 5 5 7 7 5 5
ABPC  2,000mg/kg 20%sol. 1ml/100g 17 17 5 5 7 7 5 5
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Fig. 2-1 Food intake in rats treated intraperiton-
eally with T-1220 for 1 month
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Fig. 2-2 Water intake in rats treated intraperiton-
eally with T-1220 for 1 month
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Fig. 3-1 Food intake in rats treated intraperiton-
eally with T-1220 for 6 months
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Fig. 3-2 Water intake in rats treated intraperiton-
eally with T-1220 for 6 months
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Table 2-1 Urinalysis in rats treated intraperitoneally with T-1220 for 1 month

Sex Control T-1220 ABPC
(saline) |1, 000mg/kg|2, 000mg/kg |4, 000mg/kg| 2, 000mg/kg
Volume (ml/17 hr) M 10.2+1.6 7.6+0.6 6.4+1.7| 10.0%+2.2 8.8+1.3
F 5.44+0.7 3.6+1.2 4.4+1.2 6.1+0.9 | 13.3%4.1
Occult blood M —(5) —(5) —(5) —(3)+ (@) | —@H @)
F —(5) —(5) —(5) —(5) — (@)
pH M 6—8 6—7 6—7 6—8 6—8
F 6—8 6—8 7—8 6—8 6—8
Ketone bodies M — — — — —
F — —_— —
Glucose M — — —
F — —_— — — —
Protein M =+ (5) +(5) +(5) +(5) +(5)
F +(5) +(5) +(5) +(5) +(5)
Urobilinogen M —_ — — — —
F —
Bilirubin M — — —
F —_— — J— — —
( ):No. of rats Mean + S. E.
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5. IMEHRE

i) WZ:EH: (Table 3-1)

T-1220 & ¥ EBED#E &, ABPC -5 iR o i BREL,
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Y v+ OBRERADIMEREE LB D bR, 67 AHED
BRETIE, BREXRD LRI, 2T,
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Table 2-2 Urinalysis in rats treated intraperitoneally with T-1220 for 6 months
Control T-1220 ABPC
Month
(saline) 500 mg/kg 1, 000mg/kg 2, 000mg/kg 2, 000 mg/kg
1 22.2+5.6 18.1+6.9 10.14+3.3 14.7+3.8 16.2+£5.3
Volume 2 10.9+2.5 8.3+0.9 7.7+0.8 8.5+2.2 13.8+3.0
(ml/17hr) 3 7.3%+0.9 7.6%x0.8 10.2+1.1 8.7+£2.7 9.5+1. 4
4 10.2+1.7 6.4+1.2 5.9+0.9 4. 8+1.3* 10.8+3.0
5 8.4+1.2 8.1+1.2 9.9+2.3 7.8+1.4 12.5+1. 1%
6 8.7+0.5 7.1£0.7 9.2+1.7 4.9+0. 5%* 10.7+2.3
1 —(5) —(5) —(5) —(5) —(5)
Occult 2 —(5) —(5) - —(5) —(5)
blood 3 —(5) —(5) —(4)+ (1) - (4) +(1) —(5)
4 —(4)+ @ —(5) —(5 ) —(5) —(5)
5 —(5) —(5) —(5) —(5) —(5)
6 —(5) —(5) —(4)+(1) —(5) —(4)+ (1)
1 8—9 8—9 7-8 7—8 8—9
- 2 7—8 g-—g 7—£8) 7—8 8—9
P 3 8—9 - 7— 6—9 8—9
Male 4 8—9 8—9 7—8 6—8 8—9
5 8—9 8—9 7—8 6—8 8—9
6 8—9 8—9 8—9 7-9 8—9
1 67.2+ 3.6 79.6+21.9 122. 4+22, 7* 106. 025, 0 134.4+34.9
Na 2 249.2+40.7 194.0+£29.7 195.2+19. 3 155.6+19. 7 231.6+32. 8
(mEq/1) 3 347.2450. 7 164. 0+31. 1* 202. 4+£17. 1% 225. 6159. 4 269. 61+42. 7
4 203.6+22.0 163.2+15.3 148.8+ 7.7* 166. 41+28. 6 273.6126.7
5 214.0+11. 8 186.4+ 8.4 124. 0+13. 0** 105. 521, 1*+* 189.6+11.5
6 216.8+25.0 144.0+£27. 7 161.2+19. 6 220.8+30.9 243.81+21.6
1 98. 4+ 5.2 132.0+28. 4 199. 627, 1%* | 153, 6+22.8 154. 4+22. 5%
K (mEq/1) 2 304.0+44. 8 316.8+19. 8 316.8+38.1 295. 2425, 3 258.4+34.7
q 3 460. 01+42. 7 373.8+65. 3 391.2+22.4 424.8+76.9 340. 8+25. 9%
4 414.4+41. 8 438.4+23.3 444. 6+18.9 460. 8+68. 9 364. 8+36. 3
5 316.0+24.5 274.4%21.1 267.8+19.2 298.4+16.6 191. 2411, 4**
6 | 322.8+20.8 382.8+12.0* 307.2+25.5 365.6+12. 4 209. 2+13. 0**
1 4.2+1.1 7.3%+4.4 4.5+1.5 9.1+3.0 21.8+ 6.3*
Volume 2 3.5+0.4 1.9+0. 4* 2.2+0.3* 3.6+0.3 34,3+ 2 1%*
(ml/17hr) 3 4.6+1.0 3.9+0.5 5.6+0.5 6.0+1.2 44. 4+11. 8**
4 52+1.1 5.3+1.5 6.0+1.7 8.3+1.4 27.3+ 8. 5%
5 3.9+1.1 6.6+2 2 6.2+1.4 6.5+1.0 37.9+ 6.1%*
6 4.1+1.1 4.8+1.6 4.4+1. 4 9.8+1. 0%* 43.2+ 6.1%*
1 —(5) —(5) —(5) —(5) —(2)+(3)
Occult 2 —(5) —(5) —(5) —(5) —(1)+4)
blood | 3 —(5) —(5) —(5) —(5) —(2)+ (2)H (1)
4 —(5) —(5) —(4) —(5) —(2)+(2)+(@1)
5 —(5) —(5) —(5) —(5) — () + )+
6 —(5) —(5) —(5) —(5) —(5)
1 7—8 7—8 7—8 7—8 7—8
" 2 7—8 7—3 ;—g ;—-8 7—8
p 3 7-9 8— — —8 7-9
Female 4 7—8 6—9 8—9 7—8 6—7
5 7—8 7—9 7—8 6—7 6—8
6 7—9 7—9 8—9 7—9 6—8
1 |[133.6+21.7 94. 8+20.7 92.8+ 8.7 96. 0+20. 0 68. 8+16. 9*
Na 2 178.8+ 5.5 221.2+29.0 180.0£17.5 145.6x£22. 5 84.4+45. 4
(mEq/1) 3 214.0+ 7.2 220.0%15.3 196.4+21.0 193.2+ 7.9 66. 8+19. 8*+*
4 232.0£30.6 176.8+35. 8 173.0£20. 8 148.4+24. 3 65. 2417, 7**
5 136.4+ 7.1 94.8+17. 8 94. 4+ 9, 8** 142. 4+17.9 43. 617, 7H*
6 95.2+ 7.1 88.0+25.2 95.6+17.9 94.8+11.1 35. 6::10. 6**
1 209.2+30.8 208.4+36.7 210.8+30.5 182.0+33.7 83.2+24. 6*
K (mEq/l) 2 241.6+ 8.8 295.2+30.3 243.24+ 9.6 238.8+17.5 94. 0+47. 5%
3 326.0+14.0 358.8+34.3 292.0+ 8.7 291.6+18.6 77. 2422, 5**
4 354. 0+10. 6 329.6+23.0 277.0+23. 6* 246. 4+28. 9** | 80.8416. 1**
5 264. 8+20.9 256. 0-+30. 9 236.0+28.5 224.0+27.1 43.2+ 3. 9F*
6 |335.6+18.9 270. 4+46.9 260. 0+29. 8 191. 6+16. 2%* | 74, 44-20. 0**

Significantly different from control * p<{0.05 ** p<{0.01 Mean=+S.E.

( ):No. of rats
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Table 3-1 Hematological findings in rats treated intraperitoneally with T-1220 for 1 month
Control T-1220 ABPC
Sex
(saline) 1, 000 mg/kg 2,000 mg/kg 4, 000mg/kg 2, 000mg/kg
R.B.C. (x10*/mm?) M 967+9.1 932+10. 4* 911412, O** 867+27. 0** 920+32.9
F 918+3.5 904+21.3 897+13.0 947+36. 0 870+£25.7
W. B. C. (x10%/mm?3) M 106+8. 4 106+ 9.7 112+ 7.5 108+25.3 93+ 9.3
F 74+7.2 78+ 5.8 85+10.2 89+ 9.7 107+ 8.3*
Hemoglobin (g/dl) M 15.3+0.2 12. 740, 1%* 12. 5+0. 5%* 11. 740, 4** 12.3+0. 3**
F |147£0.4 13.7+0.3 14.3+0.4 13.9+0. 2 13.240. 5*
Hematocrit (%) M |53.4+1.7 43. 0+2, 3% 46.6+2. 1* 45.9+2, 6* 42.1+2, 8**
F |51.4%0.7 43, 7+2, 2%* 47.4+1, 3* 46.6+1. 9% 44, 3+1. 8**
Met. M 0 0 0 0 0
F 0 0 0 0 0
Staff M 1.6+0.4 1.1+0.4 1.2+0.3 2.4%+0.6 2.1+0.4
§ F 1.6+0.5 0.7£0.4 1.0+0.2 1.7£0.5 1.2+0.4
7| seg. M | 81%L15 7.2+0.7 15.9+2, 7* 17.8+3. 9* 11.1+1.9
- F 7.5+1.3 6.9t1. 4 8.6+1.4 8.4+1.6 11.6+2.4
=
3 Eosino. M 0.3 0.4 1. 4%* 0.6 0.5
> F 1.0 1.4 2.0 0.8 0.6
2]
K Baso. M 0.5 0.4 0.4 0.6 0.2
5 F 0.1 0. 8** 0. 8** 0.7* 0.5
H
a Lymph. M 88.9+1.5 89.6+1.1 80. 12, 3** 77.6+3. 6* 85.1+1.8
F 88.7+1.4 89.2+1.9 86.4+1.7 87.2+2.1 84.6+2.7
Mono. M 0.6 1.4 0.9 1.0 0.9
F 1.0 0.9 1.1 1.1 1.2

Significantly different from control

6. MmEILFEmA

i) HEZMFH (Table 4-1)

T-1220 BH 5T, BERECI B EBbhB4ER
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ii) 1§MEM: (Table 4-2)
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hBREMN e -7, ABPC #5 Deci3 BUN 0 7
MHBRCE bR T\ e,

7. HBRFTR
i) ®WadBkk

T-1220 5, IEHREECHALE-EEORE
A% -7, ABPCHBEFHTLEBETH 7. BRIE

*p<0.05 ** p<0.01 Mean+S. E.

RO T HmA A b, & BB HBEERE
BEADRD 720 Tibb T-1220 4, 000mg/kg 51
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ii) 1gEES

3 » Ao T3, T-1220 & ABPC o 2, 000mg/
kg B EHICREOCRKOFRMM D - 1izdy, BEBIEEK
TORE LBk fn A3, T-1220 2, 000mg/kg 51
5% 2 6, ABPC #r5-#lER 5 Bk 1 6, XHBEHES
Bilrp 2 Bl ERs B o, ABPC 5 v Al o fE A
B h, BEE HEIRCEEERHOT I, Fl—
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v 2 Bl & ABPC B b4 5 Blh 1 flic, KRS H 0%
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Table 3-2 Hematological findings in rats treated intraperitoneally with T-1220 for 3 and 6 months

Control T-1220 ABPC
Sex
(saline) 500 mg/kg 1, 000 mg/kg 2,000 mg/kg 2, 000 mg/kg
R.B.C.(x10Y/mm3)| M 897+33.9 868+19.9 841+19.3 811+10.6* | 797+ 5.4*
F 832+10.7 789+37.3 801+10. 8 785+12.6* | 770%35.6
W.B.C. (x102/mm?®)| M 128+20.7 126+ 8.1 126+ 5.1 135+19.9 102+12.7
F 80+ 6.9 97+11.0 70+ 3.0 100+11.5 77+ 4.3
Hemoglobin (g/dl)| M 15.2+0.2 | 15.5+ 0.2 14.5+0. 4 15.4+0.2 13. 940, 3**
F 14.7+0.2 | 14.6+ 0.4 14.5+0.5 14.8+1.1 12. 740, 5%*
Hematocrit (%) M 49.640.8 49.0%+ 0.8 50.1+2.6 50.2+1.0 43.1+1. 6%*
F 53.7+1.1 51.84+ 1.8 51.5+3.4 48.9+2.8 43. 4+1. 6**
Met. M 0 0 0 0 0
F 0 0 0 0 0
12}
e Staff M 14 L1 0.7 0.8 0.8
S S F 0.7 1.6 3.4 2.6 1.3
o™ Seg. M 10.6+2.6 12.5+ 2.1 13.9+2.4 10.5+1.0 9.4+1.1
- F 10.142.4 | 23.6+ 2.6%F | 22 542 0% 23.1+4.0% | 20.3+3.1*
=1
2  Eosino. M 3.1 2.2 1.6 0. 9% 2.3
,; F 2.4 2.5 0.8 1.6 1.4
E  Baso. M 0 0 0 0 0
5 F 0.1 0 0 0.3 0.1
b=l
&  Lymph. M 83.4+3.7| 831+ 2.3 82.8+2.1 86.8+1.3 86.3+1.0
F 84.9+2.8 | 716+ 2 0** 71.8%+3.1* 71.1+4. 2% 74.9+3.5
Mono. M 1.5 1.1 1.0 1.0 1.2
F 1.8 0.7 1.5 1.3 2.0
R.B.C.(x10¢/mm?®) M 864+16.3 845+27.3 859+17.3 860+14.9 840+19. 0
F 845+14. 4 864+ 7.7 827+15.2 856+12.1 792+ 7.6%*
W.B.C. (x10?/mm?®)| M 101+ 6.9 118+12.9 111+ 5.7 83+ 5.5 80+ 8.3
F 99+ 7.7 9%+ 9.5 85+ 6.1 86+ 9.0 84+ 6.0
Hemoglobin (g/dl)] M 14.1+0.1 14.140.3 14. 60, 2% 14.3%0.1 13.3+0. 4
F 14.6+0. 3 14.0+0. 3 14.1+0.3 14.1+0.3 12. 840, 2%*
Hematocrit ~ (%)| M 48.1+1.2 50.4+1.3 47.0+1.3 45.9+0.9 42. 6-+1, 2%*
F 49.3+2.2 46.1+0. 4 45.1+0.9 44.9+1.2 39. 6--0. 5%*
o Met. M 0 0 0 0 0
e F 0 0 0 0 0
(=}
= Staff M 1.3 0.4 0.9 1.0 0.8
°ls F 0.7 0.6 0.6 0.5 0.4
S
Seg. M 19.3+2.7 13.7+2.6 14.2+2.0 17.2+1.5 18.8+2.5
- F 15.5+3. 4 11.4+2.3 14.2+2.3 14.3+1.7 23.2+3.3
§ Eosino. M 3.1 31 2.5 4, 8% 4.1
= F 2.4 3.3 3.4 2.2 1.9
2 Baso. M 0.4 0.6 0.3 0.3 0.4
= F 0.1 0.1 0. 9* 0.1 0.4
* .
A  Lymph. M 74.3+3.4 80.9+3.3 80.6+3.1 75.5+1.6 74.9+2.9
F 80.1+3.6 83.6+2. 8 79.6+2.3 81.7+1.6 73.1+3.1
Mono. M 1.6 1.3 1.5 1.2 1.1
F 1.1 0.9 1.2 1.2 1.1
Significantly different from control * p<{0.05 ** p<{0.01 Mean=+S. E.
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Table 4-1 Biochemical examinations in rats treated intraperitoneally with T-1220 for 1 month

(n=7)
Control T-1220 ABPC
Sex
(saline) 1, 000mg/kg 2,000mg/kg 4, 000mg/kg 2,000 mg/kg
GOT (Karmen unit) M 112+9. 2 111+7. 8 125+9.0 111+ 7.0 123+5.7
F 112+4.4 109+5.7 108+4. 4 110+12. 4 122+5.1
GPT (Karmen unit) M 43+2.2 42+2.3 41+1.5 40+1.1 40+1.4
F 39+2.3 43+1.1 40+1.9 42+2.4 47+2.6
ALP (K-A unit) M |31.0£51 39.4+3.9 40.7+7.2 48.7+6.4 32.1+3.0
F |22.0+3.0 27.8+5.5 22.3+1.9 25.9+3.6 34. 72, 3%*
A/G M | 0.86+0.04 0.95+0. 07 0.95+0.04 0.87+0.11 0. 83+0. 05
F ]0.934+0.04 1. 05+0. 04 1.01£0. 08 1.10+0. 03 1.00+0. 06
Total protein (g/dl) | M 6.2+0.12 6.4+0.09 6.0x+0. 06 6.0+0. 09 5.9+0. 06*
F 6.4+0.10 6.4+0.10 6.5+0.10 6.4+0.10 6.4+0.20
Bilirubin (mg/dl) M 0.2+0. 02 0.3+0.03 0.2+0.03 0.3+0. 04 0.240. 02
F 0.340.05 0.3%0.03 0.3+0.03 0.4+0.10 0.4+0.03
BUN (mg/dl) M |19.3+1.3 19.2+1.1 19.8+1.3 18.9+1.6 18.4+0.9
F 14.8+1.0 18.4+0.6 17.0£0.9 15.340.5 32.3+7. 2%
Na (mEq/1) M 132+2.5 134+1.5 135+3.0 132+2.0 133+1.9
F 133+1.8 131+1.1 128+2.3 132+1.5 133+3.1
K (mEq/1) M 5.940.11 5.5+0. 14* 5.74+0.14 5.6+0.10 5.6+0. 09
F 5.8+0.10 5.3+0.10 4.74+0.10 5.340.10 5.5+0.10
Glucose (mg/dl) M 97+4.9 124-+10. 1% 109+6. 3 99+5.7 133+11. 9*
F 89+4.0 13511, 2%* 11247, 6* 110+5. 9% 104+ 3. 7*
Cholesterol (mg/dl) M 123+6.3 107+4.5 110+4. 4 130+14. 4 10043, 5**
F 129+4. 6 106+ 4, 2%* 110+5. 0* 111+ 7.9 115+4. 6
BSP (%) M |5 7(n=3) 4.9(n=2) 4.5(n=3) 4.0(n=3) 4.3(n=3)
F 3.3(n=3) 3.2(n=3) 2.3(n=3) 2.9(n=3) 2.9(n=2)

BSP (%) ; Serum concentration at 30 min. after injection of BSP 2. 5mg/100g

Significantly different from control

#Ens T-1220 2, 000mg/kg #3455 fid 1 fl, ABPC 5
5 G 2 iR bhic, MICIZNIBRIRE 2 bR
MHoilc,

6 » Aok cir, T-1220 L ABPC o 2, 000mg/
kg #EPHCREOHEBERMA A Hitiidss, B
ToBREOBREMmAS, T-1220 2, 000mg/ke #¥45-1 7
i 2 B, ABPC #2548 7 ik 4 61, W 7 Bicb 2 Bhci?
»bhtc, —fitkoBIIEKE, T-1220 2,000mg/kg
5 7 Bl 1 B & ABPC BBt 7 Blrk 1 Blic & B
T &Eleh ot ABPC OB ELIELAL, &
ik X O EmE AL H O T e (Photo. 1),

8 JEAMERELEAERAEL

i) WaMmk

Table 5, Fig. 4 &R 7 & 5 i, M EREAEL 3T
1220 4,000mg/kg ¥ 5B & ABPC 2, 000mg/kg #4-
e, BEOFHHELNEROMMMD -7 L L,

* p<0.05 **p<0.01 Mean=+S. E.

Z o T-12208 5 OB EREILORIMENL, K& BUN
DEEMEHE > Tuled -1z, Zhizx LT ABPC #5
HETUL 7 BR 4 Pl B o mEHE ML S b, REN
& BUN o Ef &> Tusic,

i) g

Table 6-1, 6-2 Il ds f A & e E A E 4, Fig.
5-1, 5-2 A AGOFERAEEL Y RE L BUN Offi &
LBFE L, T-1220 R 5B, HfsciiR
T5EBbhRENBDLRIH >, ABPC 2,000
mg/kg #EDOFBEEGEL T2, 32 FER Tl
DHERD LA I-BEELOHML, 65 AR TIIHDOXR
EOTHEC S Bl T, ¥ 7o ABPCHE BT D%
EEEEMSD - 1o

9. MMRENBRAE

i) HZ2MEHM (Table 7-1)

T-1220 4, 000mg/kg, 2, 000mg/kg HFEBEDHE, D
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Table 4-2 Biochemical examinations in rats treated intraperitoneally with T-1220 for 3 and 6 months

T-1220 ABPC
Sex Control
500 mg/kg 1,000mg/kg | 2,000mg/kg | 2, 000mg/kg
GOT  (Karmen unit) | M 117+10.7 119+10.7 119£10.7 128+21.9 152+17. 4
F 123+ 4.8 114+ 4.5 104+ 5. 0% 84+10.5%F | 114+ 3.8
GPT (Karmen unit) | M 30+3.4 30+3.9 30£0.8 34+0.7 34+2.8
F 45+1.6 45+0.2 37+1. 7+ 39+2.2 45+0.9
ALP (K-A unit) M 22.0+2.9 28.2+1.2 24.1+1.2 22.7+3.5 24.2+3.3
F 20.1+0.7 21.6+1.0 21.5+1.1 19.84+0.6 20.8+0.5
BUN (mg/dl) M 13.0£0.7 15.34+0.8 14.3+1.0 14.2+0.7 18. 7+1. 3%*
F 15.240.5 11.8+0. 6% | 11.54+0.6%* | 14.8+0.9 34.9+2, 3**
Cholesterol (mg/dl) M 111+2.5 121+4.0 107+3.0 109+4.3 117+3.7
F 96+2. 4 111+6.1 101+3.4 118+8. 4* 98+9.4
Ch-E (4pH) M 0.374+0.01 | 0.34=+0.03 0.37+0.01 0.38+0. 01 0. 40+0. 02
" F 1.07%0.07 | 1.04%£0.09 1.09+0. 08 0.99+0. 04 0. 87+0. 01*
S | LDH(Wroblewski unit) M 104066 1310+13 1020485 1050+ 91 730 +25%*
g F 110063 109066 96051 880104 610 £45%*
E Bilirubin (mg/dl) M 0.2+0.02 0.2+0.04 0.2+0 0.2+0.04 0.2+0.02
. F 0.2+0 0.2+0.04 0.2+0. 02 0.2+0.02 0.1+0
Total protein  (g/dl) M 6.010. 07 6.1+0. 05 6.1+0.19 6.1+0.09 5.9£0. 08
F 6.1+0.11 6.2+0.08 5.6+0.17* 6.1+0.21 6.3+0.17
A/G M 1.23+0.09 | 0.99+0.04* | 1.11+0.03 | 1.15=+0.09 1. 06£0. 05
F 1.28+0.05 | 1.24+40.07 1.15+0.05 | 1.05£0. 04** | 1.14:0.02*
Na (mEq/l) | M 128+4.0 129+1.0 131+2.1 132+1.1 126+0. 9
F 128+0.9 133+2.1 130+0.9 127+3.7 13541, 3%*
K (mEq/1) M 5.24+0.21 5.610. 04 5.0%0.12 4.9+0.07 4.9+0.11
F 5.2+0. 20 4.7+0. 04*% 4.7%+0.16 4.8+0.02 4.8+0.13
Glucose (mg/dl) M 111£1.3 11142.9 118+ 7.6 117+6.0 125+6.9
F 119+5.6 118+6. 8 109+10. 1 110+8.6 128+4.1
GOT  (Karmen unit) | M 126+21. 1 124+8.1 76+ 5.9% 77 +4. 6¥ 109+13.1
F 132+10.6 125+6.6 108+16.7 122+9. 8 84+ 7. 4%F
GPT  (Karmenunit) | M 31£3.1 38+3.3 25+2.9 23+1. 0% 26+1.4
F 35+4.3 36+4.4 35+4.0 33+5.3 24+2. 6%
ALP (K-A unit) M 22.8+2.5 21.613.4 19.8+3.4 20.0+1.1 29.2+5.9
F 17.8+1.9 21.6+3.4 25.7+4.8 16.9+1.5 16.0+2.6
BUN (mg/dl) M 15.140.4 16.3%0.5 13.6+0.6 15.0+0.3 18 441, 1%
F 13.8+0.6 13.7£1.1 13.5+0.5 14.5+0.7 30. 03, 8%
Cholesterol (mg/dl) M 10745.5 99+3.4 107+4.3 104+2.9 98+1.1
F 110+5. 2 105+4. 2 110+6. 4 104+6. 8 120+6.9
Ch-E (dpll) M 0.35+0.01 | 0.394:0. 02 0. 45+0. 01%* | 0. 440, 01** | 0. 40=+0. 02*
E F 0.99-£0. 05 | 1.3340. 06%* | 1.2340. 05%* | 1.2740.02*%* | 0.91+0. 08
‘é LDH (Wroblewski unit) M 1270+36 1200 =61 1230450 1120+ 71 1160147
s F 128019 1200+70 119075 123074 115059
© | Bilirubin (mg/dl) M 0.2:+0.02 0.2+0.02 0.2+0.02 0.2+0.01 0.2+0.02
F 0.2+£0.01 0.3+0.01 0.2+0.01 0.340.01 0.2+0.01
Total protein  (g/dl) M 6.1+0.11 5.8+0.15 6.2+0.08 5.910. 08 5. 3=£0. 04**
F 6.3+0.11 6.2+0.11 6.3+0.15 6.1+0.15 5. 60, 11%*
A/G M 0.99+0.03 | 0.96+0.03 0.97+0. 02 1.00+0. 04 1.00+0. 04
F 0.97+0.02 | 1.0040.03 0.98+0. 04 1.04+0. 04 1.03+0. 04
Na (mEq/l) | M 128+4.0 129:+0. 6 126+0. 6 127+1.0 128:0.8
F 131+3.8 134+4.6 124+2.1 127+1.0 132+3.9
K (mEq/1) M 4.5+0.08 4.7%+0.11 4.3+0.08 4.4+0.05 5.140. 23*
F 5.1%£0. 08 5.0+0.15 4.8+0.11% 4.940.11 4.8+0.23
Glucose (mg/dl) M 123+13. 4 113+11.0 119+ 3.9 115+6.1 141+15.6
F 89+ 3.8 104+ 8.5 85+11.1 107+4. 5* 114+ 5, 4*%*

Significantly different from control

* p<0.05 ** p<0.01 Mean+S.E.
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Table 5 Organ weight and relative organ weight per 100g body weight in rats treated
intraperitoneally with T-1220 for 1 month
Control T-1220 ABPC
Sex
(saline) 1,000mg/kg | 2,000mg/kg | 4, 000mg/kg | 2, 000mg/kg
Heart M 1.44+0.054 | 1. 461+0. 082 1.45+0.092 | 1. 54+0.103 | 1.48+0.103
F 1.05+0. 037 | 1. 03+0. 047 0.99+0.039 | 1.04+0.052 | 0.97+0. 045
Lung M 1.49+0. 057 | 1.52+0. 078 1.45+0. 060 | 1. 2840.039* | 1. 40+0. 083
F 1.20+0. 037 | 1.12+0. 031 1.12+0.044 | 1.1440.053 | 1.030. 043*
Liver M | 13.75+0.556 |13.91+0.490 | 14.2140.830 (13. 46+0.472 12.35=%0.375
F 9.13+0. 325 |10. 35+0. 531 9.63+0. 653 10. 07+0. 547 [10.12+0. 558
left M 1.47+0. 033 | 1. 49+0. 080 1.96+0. 181*% 1.73+0.161 | 1.57=+0. 067
Kidney F 0.95=0. 027 | 0. 97+0. 040 1.00=0. 040 | 1.03+0.046 | 1.39+0.156*
— right M 1.55+0. 048 | 1. 56+0. 077 1.66+0.094 | 1.62+0.098 | 1.75+0.176
& F 0.97+0.031 | 1. 02+0. 059 1.03+0.034 | 1. 04+0.056 | 1.41=%0. 141*
fén Spleen M 0.70+0. 035 | 0. 69+0. 029 0.73+0.049 | 0. 71+0.058 | 0.67=+0. 028
S F 0.50%0. 037 | 0.51+0. 027 0.54+0.039 | 0. 55+0.046 | 0.48:0. 021
i Thymus M 0.61+0.037 | 0. 61+0. 040 0.54+0. 027 | 0. 4240. 045**| 0. 55+0. 045
A F 0.54+0.030 | 0.61+0. 077 0.53+0.030 | 0.47+0.026 | 0.42+0. 058
IS Thyroids M 0.03+0.007 | 0.03£0. 004 0.02+0.002 | 0.02+0.004 | 0.02=+0. 001
F 0.03+0. 005 | 0.02+0. 003 0.02+0.004 | 0.02+0.003 | 0.02=+0. 004
Adrenals M 0.05+0.009 | 0.07=0. 007 0.06+0. 005 | 0. 08+0. 007* | 0. 06 0. 007
F 0.07=+0. 006 | 0. 08+0. 007 0.07+0.004 | 0.09+0.007 | 0.09+0. 004*
Submaxillary glands | M 0.65+0. 023 | 0.57+0. 038 0.58+0. 030 | 0.52+0. 017** 0. 5210. 023**
F 0.42+0.024 | 0.42+0. 017 0.40+0.019 | 0.39£0.022 | 0.37+=0 013
Testis left M 1.67+0. 029 | 1. 66+0. 023 1.6340. 041 | 1. 54-£0. 044* | 1. 51+0. 054*
right M 1.63£0. 015 | 1. 66+0. 029 1.62+0.041 | 1.55+0.044 | 1.5240. 042*
Ovaries F 0 09-£0.009 | 0.12+0. 003** 0.1040.010 | 0. 12::0. 009* | 0. 11+0. 007
Heart M 0.4040. 015 | 0. 42+0. 020 0.41£0. 020 | 0. 48%0. 028* | 0. 440. 030
F 0. 4340.010 | 0.4240.012 0.41£0.015 | 0.45%0.027 | 0.42%0. 016
Lung M 0.41+0.016 | 0.4340. 024 0.42+0.018 | 0. 41%0.021 | 0. 410. 017
F 0.49=+0.014 | 0. 46+0. 009 0.46+0.017 | 0.49%0.014 | 0.45=%0. 011*
Liver M 3.79+0.088 | 3.96+0. 127 4.05+0. 218 | 4. 25+0. 146* | 3. 64%=0. 074
F 3.74+0.115 | 4.23+0.122* | 3.96%0.231 | 4. 320, 118** 4. 40+0. 165**
S left M 0.41+0.013 | 0.43+0. 021 0.560. 055*% 0.55%0.066 | 0.46+0.013*
by Kidney F 0.39+0. 012 | 0.40+0. 007 0.41+0.012 | 0.45%0. 021* | 0. 61=0. 072*
= right M 0.43+0.018 | 0.44+0.023 0.470. 019 | 0. 51=%0. 029* | 0. 52=:0. 049
= F 0.40+0.013 | 0.41+0.014 0.4210. 010 | 0. 45£0. 012* | 0. 62£0. 065**
-’ED Spleen M 0.19£0. 009 | 0.20=+0. 011 0.21%0.014 | 0.22%0.015 | 0.20=%0. 005
3 F 0.20+0.016 | 0.21+0. 008 0.22%0.015 | 0.24%0.013 | 0.21%0. 008
> Thymus M 0.17=0.009 | 0.18+0. 012 0.16£0.006 | 0.14%0.018 | 0.16=0. 012
E F 0.2240. 011 | 0.25+0. 024 0.22%0.014 | 0.20%0.009 | 0.18%0. 020
5 Thyroids M 0.01+0.002 | 0.01+0. 001 0.01%0.001 | 0.01%0.001 | 0.01=%0. 001
5A F 0.01+0.002 | 0.01+0.001 0.01£0.002 | 0.01+0.002 | 0.01=%0.002
S Adrenals M 0.020. 003 | 0. 02+0. 002 0.02%+0. 002 | 0.03%0. 003* | 0.02%0. 002
F 0.03£0.002 | 0.03+0.003 0.03+0.002 | 0.04%0.003 | 0.04+0. 002*
Submaxillary glands | M 0.18=+0.007 | 0. 16+0. 006 0.1740.005 | 0.160. 006 | 0.16=%0. 009
F 0.17+0.009 | 0.17+0. 004 0.17+0.007 | 0.17+0.009 | 0.16%0. 008
Testis left M 0.46+0. 007 | 0. 48+0. 018 0.47+0.011 | 0.49%0.013 | 0.45%0. 025
right M 0.45=+0. 008 | 0.48+0.018 0.46+0. 014 | 0. 49%0. 010* | 0. 45%0. 024
Ovaries F 0.04+0. 003 | 0.05+0. 001** 0. 04=0. 0. 050. 005* | 0. 05%0. 004*

005 |

Significantly different from control

* p<0.05 ** p<0.01 Mean=S. E.
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Fig. 4 Relative kidney weight per 100g body
weight in rats treated intraperitoneally
with T-1220 for 1 month
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Fig. 5-1 Relative kidney weight per 100g body
weight in rats treated intraperitoneally
with T-1220 for 3 months
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Fig. 5-2 Relative kidney weight per 100g body
weight in rats treated intraperitoneally
with T-1220 for 6 months
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E: ABPC 2, 000mg/kg
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Table 6-1 Organ weight in rats treated intraperitoneally with T-1220 for 3 and 6 months
Control T-1220 ABPC
Sex
(saline) 500 mg/kg 1,000mg/kg | 2,000mg/kg | 2, 000mg/kg
Heart M | 1.5240.177 | 1.360.092 | 1.19:0.027 | 1.370.096 | 1. 45+0.071
F 0.97£0. 034 | 0.82%0. 029*%* 0.94%0.043 | 0.99+0.071 | 0.98+0. 026
Lung M 1.47%0.102 | 1. 54£0. 098 1.43£0.049 | 1.4910.058 | 1.57=+0. 050
F 1.2440.019 | 1.19%0. 028 1.27£0.075 | 1.12£0.083 | 1.14£0. 023**
Liver M | 11.97+0.603 [12.80+0.833 | 11.05:-0.768 | 12. 19+0.735 [13. 81+0. 466*
F 7.77%+0.349 | 7. 58£0. 256 7.0910.247 | 7.70£0.396 | 8. 46%0. 448
left M 1.40+£0.034 | 1.36+0. 085 1.27£0.037% 1.35+0.085 | 1.54+0.137
Kidney F | 0.86%0.040 | 0.83+0.033 | 0.85+0.024 | 0.82+0.023 | 1.99+0. 335*
right | M | 1.46%0.045 [ 1.51%0.093 | 1.3520.054 | 1.44+0.106 | 1 60+0.180
“ F 0.92%0. 045 | 0.87+0. 038 0.87+0.021 | 0.820.021 | 1.94+0. 304*
::; Spleen M 0.610. 031 | 0. 62x0. 046 0.60+0.029 | 0.59+0.049 | 0. 69%0. 018
S F | 0.49%0.036 | 0.54:0.037 | 0.42:%0.018 | 0.56::0.057 | 0.55+0. 055
® | Thymus M | 0.29%0.030 | 0.300.032 | 0.26+0.033 | 0.30+0.028 | 0.29+0.041
F 0.2720.023 | 0.26%0.033 0.194£0.015* 0.26=0.040 | 0.19=+0. 012*
Thyroids M 0.03%0.005 | 0. 02=0. 004 0.04+0.002 | 0.04=0.002 | 0.0410.014
F | 0.03%0.004 | 0.02:20.004 | 0.02%0.002 | 0.03:0.006 | 0.03+0.006
Adrenals M | 0.06%0.017 | 0.060.007 | 0.05%0.004 | 0.05:0.004 | 0.08+0.016
F 0.060. 005 | 0.07=0. 004 0.07=20.007 | 0.09=20. 009% 0.09=0. 009*
Submaxillary glands | M 0.630.031 | 0. 67+0. 035 0.55+0.048 | 0.58+0.034 | 0.65+0. 046
F | 0.46%0.014 | 0.44+0.019 | 0.44%0.016 | 0.47+0.018 | 0.42:0.025
Testis left M | 1.75%0.049 | 1.84%0.041 | 1.74:%0.072 | 1.58:0.160 | 1.840.307
right M 1.68+0.051 | 1.84+0.042*% | 1.70+£0.069 | 1.78=+0.088 | 1.61£0.173
Ovaries F 0.12+0. 014 | 0. 13+0. 020 0.11%0.017 { 0.1420.007 | 0.09%£0. 012
Heart M 1.57+0.074 | 1. 96%0. 201 1.57£0.094 | 1.48+0.051 | 1.48+0. 054
F | 110+0.045 | 1.120.047 | 1.0930.069 | 1.06:0.066 | 1.170.067
Lung M | 1.50%+0.074 | 1.64::0.056 | 1.51%0.073 | 1.49:0.050 | 1.400.067
F 1.18%0. 057 | 1.194:0. 037 1.224+0.064 | 1.18+0.041 | 1.150. 045
Liver M 13.36£0. 467 [13. 7610. 446 | 14.45=%0. 615 | 13.34+=0. 521 |12. 200. 397
F 8.70%0. 366 | 8.15%0. 446 8.68+0.440 | 8. 37%0.456 |10. 52+0. 302**
left M 1.34%0. 055 | 1. 41x0. 036 1.52+0.066 | 1.43%0.055 | 1. 61£0. 064**
Kidney F | 0.90%0.034 [ 0.84%0.028 | 0.8520.048 | 0.86::0.039 | 1. 820, 137+*
right M | 1.46%0.048 | 1.48%0.051 | 1.570.074 | 1.47:0.055 | 1.660. 073*
F 0.95=0. 028 | 0. 86x0. 041 0.93%0.036 | 0.94+0.028 | 1. 88+0. 139**
..g Spleen M 0.68+0.024 | 0. 76+0. 043 0.7910. 044* 0.69=0. 026 | 0. 68=+0. 038
g F | 0.56%0.026 | 0.49:£0.012* | 0.51:0.026 | 0.58::0.042 | 0.53+0. 030
= | Thymus M | 0.26:0.031 | 0.280.053 | 0.25%0.047 | 0.21:0.018 | 0.180. 026
© F 0.18%0.014 | 0.20+0. 038 0.15%0.027 | 0.15%+0.022 | 0. 24%0. 054
Thyroids M 0.02=£0. 005 | 0. 03%0. 006 0.02£0.005 | 0.02%0.004 | 0. 02+0. 002
F 0.02=%0. 004 | 0. 020. 005 0.030.004 | 0.02%0.004 | 0.02+0. 005
Adrenals M 0.060. 007 | 0.07=0. 004 0.06+0.009 | 0.06=+0.006 | 0.06=0. 005
F 0.07x0. 006 | 0.07=0. 005 0.07%0.005 | 0.06=+£0.008 | 0.09+0. 011
Submaxillary glands | M 0. 660. 060 | 0. 68+0. 032 0.69+0.026 | 0.65%0.038 | 0.58+0. 035
F 0.50£0. 023 | 0.47=%0. 022 0.45+0.007 | 0.49=£0.024 | 0.42+0. 024*
Testis left M 1.81+0. 077 | 1. 78 +0. 051 1.76+0.094 | 1.78=%0.030 | 1. 77£0. 066
right M 1. 73%0. 069 | 1. 75+0. 053 1.82+0.062 | 1.74=%0.063 | 1. 75%0. 091
Ovaries F 0.15+0.009 | 0.1240. 010* | 0.13%0.007 | 0.14=%0.008 | 0.17=+0. 017

Significantly different from control

* p<0.05 ** p<0.01 Mean=+S. E.
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Table 6-2 Relative organ weight per 100g body weight in rats treated intraperitoneally
with T-1220 for 3 and 6 months
Control T-1220 ABPC
Sex
(saline) 500mg/kg 1,000mg/kg | 2.000mg/kg | 2, 000mg/kg
Heart M 0.36%0.031 | 0.33%0.018 | 0.29%+0.010 | 0.32+0.018 | 0.33%0. 017
F | 0.37%0.016 | 0.33%0.018 | 0.37+0.012 | 0.41:0.023 | 0.390. 026
Lung M 0.35%0.014 | 0.37%£0.025 | 0.35%0.016 | 0.35%0.013 | 0.36=+0. 011
F 0.48+0.015 | 0 48%+0.018 | 0.51+0.039 | 0.46=0.023 | 0.46+0. 015
Liver M 2.88+0.070 | 3.05%0.083 | 2.6740.080 | 2.88:0.124 | 3.20£0. 106*
F | 2.98%40.061 | 3.03%0.084 | 2.81+0.091 | 3.17::0.087 | 3.38+0. 163
left M | 0.34%0.007 | 0.330.021 | 0.31:0.009 | 0.320.013 | 0.35::0.030
Kidney F 0.33£0.010 | 0.33%0.011 | 0.3440.014 | 0.340.012 | 0. 79£0. 132**
right M 0.35%0.004 | 0.36%0.018 | 0.33%0. 005** 0.34%0.018 | 0.37+0. 039
" F 0.3510.011 | 0.3540.011 | 0. 35=0. 008 0.340. 018 | 0. 77£0. 108**
’Fa Spleen M 0.15%0.004 | 0.15%0.010 | 0.15%0.009 | 0.14%0.010 | 0.16=0. 004
§ F 0.1940.018 | 0.22+0.022 | 0.17=%0.007 | 0.23:£0.018 | 0.22+0. 025
o Thymus M 0 07%£0.007 | 0.07=%£0.005 | 0.06£0. 007 | 0.07==0.006 | 0.07=20. 009
F 0.1140.011 | 0 10=0.010 | 0 08=%0.005* 0.11=£0.014 | 0. 08+0. 004*
Thyroids M 0.01+0.001 | 0.01%0.001 | 0.01:0.001 | 0.01=0.001 | 0.01=0.003
F 0.01%£0.001 | 0.01%=0.001 | 0.01=£0.001 | 0.01%0.003 | 0.01=%0.003
Adrenals M 002%0.004 | 0.02%0.001 | 0.01£0.001 | 0.01=0.001 | 0.02%0. 004
F 0.02%0.002 | 0.03%£0.002 | 0.03%0.003 | 0.040.003* 0.03+0. 004
Submaxillary glands | M 0.15+0.006 | 0.160.010 | 0.130.010 | 0.14+0.005 | 0.15+0. 012
F 0.18£0.002 | 0.17%£0.007 | 0.18%£0.003 | 0.19+0.006 | 0.17=0. 009
Testis { left M 0.421+0.018 | 0.44%0.024 | 0.42£0.024 | 0.382%0.040 | 0.421+0. 068
right M 0.41£0.017 | 0.44£0.028 | 0.42+0.025 | 0.42=0.016 | 0. 37+0. 042
Ovaries F 0.04£0.005 | 0.05+=0.008 | 0.04=0.006 | 0. 06=£0. 002** 0. 04+0. 005
Heart M 0.33%+0.013 | 0.402%0.035 | 0.29%0.016 | 0.31£0.019 | 0.34%0. 011
F 0.37%+0.018 | 0.41=%0.022 | 0.39%0.015 | 0.40£0.025 | 0.4240. 012*
Lung M 0.31£0.016 | 0.33%£0.009 | 0.28+0.007 | 0.31%0.011 | 0.32%0. 015
F 0.39+0.016 | 0.43+0.018 | 0.440.017 | 0.43=0.022 | 0. 41+0. 007
Liver M 2.76£0.053 | 2.7940.046 | 2.71:£0.088 | 2.78=£0.111 | 2. 79+0. 085
F 2.91%£0.102 | 2.95+0.118 | 3.12%0.084 | 3.03£0.112 | 3. 76=0. 120**
left M 0.280.007 | 0.29+0.010 | 0.28%0.004 | 0.30£0.010 | 0.370. 016**
Kidney F 0.30+0.009 | 0.3140.007 | 0.30%0.013 | 0.31%0.006 | 0. 65+0. 040**
right M 0.30£0.007 | 0.30%0.010 | 0.2940.005 | 0.31%0.009 | 0. 38£0. 020%*
” F 0.32%+0.010 | 0.31%+0.009 | 0.33%0.013 | 0.34+0.014 | 0. 6610, 034**
:g Spleen M 0.14£0.005 | 0 15%0.008 | 0.15+0.008 | 0.14=0.006 | 0.16+0. 009
§ F 0.19£0.011 | 0.18+0.008 | 0.18+0.010 | 0.21+0.014 | 0.19+0. 008
© Thymus M 0.05%£0.006 | 0.05%0.006 | 0.05+0.007 | 0.04=£0.003 | 0.04+0. 006
F 0.06%0.003 | 0.06%0.005 | 0.060.010 | 0.06==0.008 | 0.09=+0. 024
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%0.002 | 0.01=%=0.001 | 0.01%0.001 | 0.01£0. 002
Adrenals M 0.01£0.001 | 0.01%0.001 | 0.01%0.002 | 0.01%0.001 | 0.01%0. 001
F 0.02%0.002 | 0.03£0.002 | 0.03=0.001 | 0.02=£0.003 | 0.03%0. 003*
Submaxillary glands | M 0.14%0.011 | 0.14%0.009 | 0.1340.006 | 0.14%0.009 | 0.13=£0. 007
F 0.17£0.010 | 0.17%0.009 | 0.16+0.007 | 0.18%£0.009 | 0.15=£0. 006
Testis left M 0.38%+0.017 | 0.36+0.014 | 0.33%0.019 | 0.37£0.012 | 0. 40+0. 012
right M 0.36+£0.014 | 0.36%0.015 | 0.34%0.017 | 0.36%0.014 | 0.40=£0. 016
Ovaries F 0.05%0.003 | 0.04%=0.004 | 0.05%0.003 | 0.05=%0.003 | 0.06=0. 007

Significantly different from control * p<{0.05 ** p<0.01 Mean=+S.E.
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Table 7-1 Histological observation in rats treated intraperitoneally
Control T-1220 1,000mg/kg
- + ++ # - + + HHt
M F M F M F MF| MF M F M F M F
Kidney
Dilatation of tubular lumina in the | 7 7 00 00 00|77 00 00 00
cortex
Cell infiltration of the interstitium | 7 7 00 00 00|77 00 00 00
Fibrosis of the stroma 77 00 0 0 00|77 0 0 00 00
Hydronephrosis 77 00 00 0 0|5 7 1)0 00 1)0
Calcium deposition in the tubules 77 00 00 00|77 00 00 00
Heart
Focal myocarditis 6 6 10 01 00|67 10 00 00
Blind gut
Exudation in the submucosa 77 00 00 006 7 10 00 00
Hemorrhage of the submucosa 77 00 00 00|77 00 00 00
Fibrosis of the submucosa 77 00 00 00|67 10 00 00
Exudation in the subserosa 77 00 00 00|77 00 00 00
Hemorrhage of the subserosa 77 00 00 006 7 00 10 00
Fibrinous inflammation of the 77 00 00 00|67 00 10 00
subserosa
Exudation in the muscular layer 77 00 0 0|67 10 00 00
Necrosis of the whole thickness of 77 00 00 0 77 00 00

the wall

* Focal change in the unilateral kidney

BWEL% s A& bhie (Photo. 5), BBADFTR
%3, T-1220 2,000mg/kg #4515 i+ 2 4, ABPC #
SR D3k D 5 Gl 1B, SHBEERE 5 Bl 2 Blic iR
bivico FhA MR O T ME (Photo. 6) % 7R
FHIH, T-1220 2,000mg/kg #5141+ ABPC #
502 e bhi, Moz, REHEcizR
THEBbRBRERRSRILH - 2,

6 % FERE : BBk X ONHIB OR Rtk M E Mg
H, ALY, NREYSUECBRICEED bhie
n, BEEEOBFRIZA BN o7, ABPC 2,000
mg/kg FHHHTIE, HTHF4AGOBCBRED, M7
BlefloBeEmEDOEL RS bht, BIbEA, WAz
R, £EFRIET A LTREE LR
fEL, =8B 2 v VAR E L, MEMREE

) Unilateral change

ERHELZE > T, T o—IR0 RME LRI BN
AR bR, PREIE PAS GRBEMOEHBEMIaY & A
T\ i (Photo. 7, 8),

10. EFHEMSEREIE

6 AR EX 1T -5 v F OB LFIROWTETF
MBI R IT - 7o T-1220 2, 000mg/kg 55
v b OEMERME LR, MEERCEFEED
B\~ lysosome BE/MEDIEINA H Bt 22 ¢, oMl
ISR 1 X T TR e R 3R B s s » 72 (Photo.
12), ¥ IORMRMIE LR O—Riciy, FEERMmaEER
ADBEIFEEDGRD BB b DAB - #= (Photo. 13), 5k
Rtk (Photo. 14) 3 X OFFAIRGI I ZME A R Shish -
oo ABPC #2500 BT AL IR M b Bz v 2 BRI Fo T REIY 75
RENBbh T, T7hbbEiERE OBk
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with T-1220 for 1 month
T-1220 2, 000mg/kg T-1220 4, 000mg/kg ABPC 2,000mg/kg
— + + H — + ++ 1t — + ++ i

M F M F M F MF|MF M F M F MF MF M F M F M F
3 7 00 4*0 00|57 1*0 1*0 00 7 3 01 0 2 01
4 7 3*0 00 00|56 1*%1*  1%*0 00 7 6 01 0 0 0 0
6 7 1*0 00 00)6 7 00 1*0 00 77 0 0 0 0 00
4 7 1)0 2)0 0047 0 0 2)0 1)0 5 7 2)0 0 0 00
77 00 00 0 0|76 0 1* 00 00 77 00 00 00
77 00 00 00|67 10 00 00 77 00 00 00

77 00 00 00|47 10
77 00 00 00|47 10
77 00 00 0 0|47 10
77 00 00 0 0|5 7 10
6 7 00 0 0 10|67 0
6 7 00 10 00|77 00
6 7 00 0 1 0147 10
6 7 00 00 1 6 7 00

(= N AT R ]

N

0 00 4 6 31 0 0 0 0
0 10 2 7 2 0 20 10
0 00 3 5 2 2 20 00
0 10 6 6 00 0 0 11
0 00 5 6 10 0 0 11
0 0 0 77 0 0 00 00
0 0 2 6 4 0 11 00
0 1 77 00 0 0 0 0

Abnormalities were not found in lung, liver, spleen, adrenals, submaxillary glands, thyroids, thymus, ovaries,
testes, brain, pituitary, pancreas, mesentery, mesentery lymph nodes, stomach, duodenum, jejunum, ileum,

colon, urinary bladder, bone marrow and skeletal muscle.

IBAE A B A 70 s > e HEIC T b, T ORLALRA
B EROMBEIFERCEIME L TR b, KD
PR A DK, HEOBME, MEOWRME =2V Y
7 DAL & K3, brush border DAL & P~ D
T & DI LA RS Bhvic (Photo. 15, 16), X Hicifo
SALRAE BT, B BB, BIEhE - oAl
MRS Btz (Photo. 17),

11.  [EfERE

AEHNE, SBtrEABRoRIERE T, T-1220
BRERE DEEREMCRE e, FHRTIIE
EoFMLER %O i3 b hich - 1o, BaRERE
MBFIRETLEEIED bhigh -1, ABPC 45
BT, MTEED, HTEED BUN EEMERE L
TRDHHHh, BHEEOMINA D v, RMAEESILE, K

MRS, AL BIE 2 R S hs - o,
I. #BESLVER

T-1220 #% » Mic 1 # B (4,000, 2,000, 1,000mg/
kg) FX0t6»H (2000, 1,000, 500mg/kg) HEfEMN
#51, ABPC (2 000mg/kg) #MRIEL LTLetr
Wi Lic, 6 » AL, @®F3 s AT—Hoiims
BAEWKRL, 3P HAFERE LI, 1D HERKSIV6 7
AEBRCRT a5 i, REAES LD ok
DEOKL/2, 1/4CHMSTIETHS,

T-1220 O fEREEE 51 & - T writhing 23& bt =
Enb, ARBCIRBIRMIEH OB 2 2 &5 5 202033
i, FAER, #2122 BERICKT % 4, 000mg/kg
BERTIE, BEEOREBEACI BRI E, KRk
Bz X B BRI OB L B b8 o — [l ¢ 41k
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Table 7-2 Histological observation in rats treated

Control T-1220 500mg/kg
- + ++ ft - + - it
M F M F M F MF|MF M F M F M F
Kidney
Hydronephrosis 5 5 00 00 0 0|5 5 00 00 00
Cell infiltration of the interstitium 2 5 3%0 0 0 0 0|35 2*%0 00 00
Fibrosis of the stroma 2 5 3*%0 00 0 045 1*0 00 00
Dilatation of tubular lumina in the 5 5 00 00 00|45 1*%0 00 00

cortex

Dilatation of the collecting tubular 5 5 00 00 0 0|5 5 0 0 0 0 00
lumina in the medulla

Degeneration of the tubular epithe- 5 5 00 00 0 0|5 5 00 00 00
lium in the cortex

Cast in the tubular lumina 5 5 00 00 0 0|5 5 00 00 00
Calcium deposition in the tubules 5 3 0 2 00 0 0|55 00 00 00
Thickening of the basement mem- 5 5 00 00 0 0|5 5 00 00 00
brane of the glomeruli
Blind gut
Hemorrhage (and fibrosis) of the 3 5 (1 o 10 0 0|5 5 00 00 00
subserosa
Hemosiderosis of the subserosa 5 5 00 00 0 0|5 5 00 00 00
Exudation in the muscular layer 5 5 00 00 0 0|5 5 00 00 0 0
Fibrosis and hemosiderosis in the 5 5 00 00 0 0|5 5 00 00 00
submucosa
Necrosis of the whole thickness of 5 5 00 00 0 0|5 4 0 0 01 00
the wall
Mesentery
Hemorrhage and fibrosis 5 5 00 00 0 0{5 5 00 00 00
Hemosiderosis 5 5 00 00 0 0(5 5 00 00 00
Testis
Reduction of spermatogenesis 5 0 0 0 5 0 0 0
Heart
Focal myocarditis 4 4 11 00 0 0|5 5 00 0 0 0 0
Lung
Pneumonia 5 4 01 00 0 0|5 5 00 00 00
Liver

Focal cell infiltration in the lobule 4 5 10 00 0 0|5 5 00 00 00

Peripheral fatty degeneration 5 5 00 0 0 0 0|5 5 00 00 00

* Focal change in the unilateral kidney ) Unilateral change
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intraperitoneally with T-1220 for 3 months

T-1220 1,000mg/kg T-1220 2, 000mg/kg ABPC 2, 000mg/kg

- + + Ho| - - # W - + A+ H

M F M F M F MF|MF M F M F MF| MF M F M F M F

5 5 00 00 0 0|35 1)0 00 1)0 4 4 0 0 1 1) 00
3 5 1*0 1*0 0 0|45 00 1*0 00 31 1 4 10 00
3 5 1*0 1%0 00|45 1*0 00 00 4 1 0 4 10 00
3 5 2*0 00 00|55 00 00 00 4 1 11 0 2 01

5 5 00 00 0 0|5 5 0 0 00 00 4 5 10 00 00
5 4 01 0 0 0 0|55 00 00 00 5 56 00 00 00

Abnormalities were not found in spleen, adrenals, submaxillary glands, thyroids, thymus, ovaries, brain, pituitary,
pancreas, mesentery lymph nodes, stomach, duodenum, jejunum, ileum, colon, urinary bladder, bone marrow and
muscle.
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Table 7-3 Histological observation in rats treated
Control T-1220 500 mg/kg
— -+ H - + -+ #
M F MF M F MF|MF M F M F M F
Kidney
Hydronephrosis 77 00 00 00|77 00 00 00
Cell infiltration of the interstitium 5 7 2%0 00 0 0|5 7 2%0 00 00 |
Fibrosis of the stroma 5 7 2%0 00 0 0|5 7 2*%0 00 00
Dilatation of tubular lumina in the 77 00 00 00|77 00 00 00
cortex
Dilatation of the collecting tubular 77 00 0 0 00|77 00 00 00
lumina in the medulla
Degeneration of the tubular epithe- 77 00 00 00,77 00 00 00
lium in the cortex
Cast in the tubular lumina 77 00 00 00|76 01 00 00
Calcium deposition in the tubules 77 0 0 00 0 0|7 6 01 00 00
Thickening of the basement mem- 77 00 00 00|77 00 00 00
brane of the glomeruli
Blind gut
Hemorrhage (and fibrosis) of the 77 00 00 0 0|7 17 00 00 00
subserosa
Hemosiderosis of the subserosa 77 00 00 00|77 00 00 0 0
Exudation in the muscular layer 77 00 00 00|77 00 00 00
Fibrosis and hemosiderosis in the 6 7 10 00 0 0|6 7 00 10 00
submucosa
Necrosis of the whole thickness of 77 00 00 00177 00 00 00
the wall
Mesentery
Hemorrhage and fibrosis 77 00 00 001|717 00 00 00
Hemosiderosis 77 0 0 0 0 00|77 00 00 00
Testis
Reduction of spermatogenesis 7 0 0 0 7 0 0 0
Heart
Focal myocarditis 6 6 11 00 0 0|6 7 10 00 00
Lung
Pneumonia 77 00 00 00177 00 00 00
Liver
Focal cell infiltration in the lobule 77 00 00 00|77 00 00 00
Peripheral fatty degeneration 77 00 00 00 7 00 00 00

* Focal change in thé?milateral kidney

) Unilateral change
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intraperitoneally with T-1220 for 6 months

T-1220 1. 000mg/kg T-1220 2, 000mg/kg ABPC 2, 000 mg/kg

- + 4 W - + H Wl - + + H#

77 00 00 00|76 00 0 1) 00 7 6 01) 00 00
77 00 00 0 0|6 4 1*¥2* 0 1* 0 0 4 1 30 0 6 00
77 00 00 0 0| 6 4 1*3*% 0 0 0 0 71 0 0 0 5 01
77 00 0 0 00,77 00 00 00 3 0 3 3 1 3 01

6 7 00 ®o 00|67 00 @®o 00 35 @)@ @ 00

5 7 10 10 00|57 10 10 00 4 7 2 0 10 0 0
6 7 10 00 00,77 00 00 00 5 6 10 11 00

77 00 00 00|77 00 00 0 0 7 6 01 0 0 0 0
77 00 00 00|77 00 00 00 77 00 00 0 0

Abnormalities were not found in spleen, adrenals, submaxillary glands, thyroids, thymus, ovaries, brain, pituitary,
pancreas, mesentery lymph nodes, stomach, duodenum, jejunum, ileum, colon, urinary bladder, bone marrow and
muscle.
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|
10 mm

Kidney: T-1220 2, 000mg/kg i.p. 6 months female

Kidney: ABPC 2, 000 mg/kg i.p. 6 months female
rat

rat

Photo. 1 The kidneys from female rats given T-1220 or ABPC at 2, 000mg/kg for 6 months.
Enlarged kidney with yellow-discoloration is found in the rat given ABPC.

Photo. 2 The kidney from a male rat given T-1220 at 4,000 mg/kg for a month.
Localized dilatation of the renal tubular lumen and slight cell infil-
tration of interstitium are observed. Enlargement of the renal pelvic

%300, H.E. staining.

§ e

cavity was also seen.
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Photo. 3 The kidney from a female rat
j given ABPC at 2, 000mg/kg for a month.
Remarkable dilatation of the proximal
and distal tubular lumina is found and
the tubular epithelium is noted to be flat.
/ %300, H.E.staining.

Photo. 4 The blind gut from a male rat
given T-1220 at 2,000mg/kg for a
month.  Hemorrhage and inflammatory
changes in the subserosa and edema in
the submucosa are observed. The mus-
cular layer is substituted for inframma-
tory cells. x120, H.E. staining.

Photo. 5 The kidney from a female rat
given ABPC at 2,000mg/kg for 3
months. Dilatation of the renal tubular
lumen is observed. Necrotic debris re-
mained within the tubular lumen.

x 300, II.E. staining.
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Photo. 6 The testis from a rat given
ABPC at 2,000 mg/kg for 3 months. In
most of seminiferous tubules, spermato-
genesis is not seen. This abnormality
' was not found in the opposite side.
%300, H.E. staining.

Photo. 7 The kidney from a female rat
given ABPC at 2,000mg/kg for 6 months.
Protein casts are seen in the dilated tu-
bule and degenerative tubular epithe-
lium, the basement membrane of which
is thickened, is also noted. x 300, H.E.
staining.

Photo. 8 The kidney from a female rat
given ABPC at 2,000mg/kg for 6 mon-
ths.  Necrotic debris, which have an
intensively positive PAS staining, rema-
ined within the tubular lumen. x 300,
PAS staining.
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Photo. 9 The bone marrow from a male
rat given T-1220 at 2,000mg/kg for 6
months. No significant changes.

x 600, H.E. staining.

¥ Photo. 10 The liver from a male rat
&l o S given T-1220 at 2,000 mg/kg for 6 mon-
.,q:alu ‘® 7~ i 5 / o
‘ “ e : ’ ths. No significant changes. x600,
L ‘ Jf% s J‘m “’, i I 9 >
Y H. E. staining.

RITRTIRC 4N
‘ 9?%“"‘, FLER,

»

i ® Photo. 11 The testis from a rat given
BN T-1220 at 2,000mg/kg for 6 months.
v No significant changes. %600, H.E.
staining.
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Photo. 12 Electron microscopical observation of the proximal tubular epithelial cells of the
kidney from a female rat given T-1220 at 2, 000mg/kg for 6 months. Lysosome—
like bodies with high electron density (arrow) are increased in the cytoplasm.
Other organelles show no remarkable changes. x 6,400, Double fixation with glutar-
aldehyde and osmic acid. Double staining with uranyl acetate and lead citrate.

months under electron microscopy. Infolding of the basal plasma membrane (arrow)
is observed remarkably. x11,400, Double fixation with glutaraldehyde and osmic
acid. Double staining with uranyl acetate and lead citrate.
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Photo. 14 The renal glomerulus of the kidney from a male rat given T-1220 at 2, 000mg/kg
for 6 months under electron microscopy shows no remarkable changes. x5, 000,
Double fixation with glutaraldehyde and osmic acid. Double staining with uranyl
acetate and lead citrate.

8

Photo. 15 The proximal tubular epithelial cells of the kidney frcm a male rat given ABPC at
2,000mg/kg for 6 months under electron microscopy. The cytoplasmic matrix is
clear, and the nucleus shows condensation of chromachin and its membrane is swol-
len and weakened. The swollen and disintegrated mitochondria is found in the cyto-
plasm and swollen brush border fell off into the lumen. % 3, 800, Double fixation
with glutaraldehyde and osmic acid. Double staining with uranyl acetate and lead
citrate.
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i C

¥ bog, & . Tl
Photo. 16 The proximal t

ubular epithelial cells of the kidney from a male rat given ABPC at
2,000mg/kg for 6 months under electron microscopy. More intensive changes are
recognized than those seen in Photo. 15. % 2,400, Double fixation with glutaral-
dehyde and osmic acid. Double staining with uranyl acetate and lead citrate.

Photo. 17 The proximal tubular epithelial cells of the kidney from a female rat given ABPC
at 2, 000mg/kg for 6 months under clectron microscopy. Degeneration and necrosis
of the proximal tubular cells are seen. %2, 500, Double fixation with glutaralde-
hyde and osmic acid. Double staining with uranyl acetate and lead citrate.
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OKBHE & i LB R EOR B Z bl X0 C
RCHRT A REMKIG) X, BRatER & & 2 it
5 —iitE o MEMABF L OB B S hic, chbo%
1t ABPC 2, 000mg/kg #5-8C b MBI EED B i,
FHTL, T-1220 2,000mg/kg M & #E LicHico
ZBEDOFEBMEN D > 1o 17 AFEBROFEHERET,
BEOHKMER, ~T /ey, ~= 7Y o DS
B ot BEEBEWERATORILTSH H, HE
M ENRE 2R, BEAEABR TV, E1, &
O FEERE 3 7 H, 67 HEEE LTIk
T, SRR PEEC 7 > T 2 s, T-1220
B L EBEOHEFREL WL TH B L Bbhie, Mgk
R, BARERICIBRARSC LD RE AR LR
572, T-1220 2, 000mg/kg% 6 » LS LT » D
BFEMEEIE TR, BoRMEME LR cETE
o lysosome K/INMAD Hifnp A B, ik
WELLWOOD 5¥ %3\ Gentamicin OfRAKRETF v MT
7 R AN b B M 32 % 7= dense lipidic glanule » &
T L7 DTH -7y, HHoMBETHs X 57k
myelin figure o HECHIRRPIBAIRSE DA L1x 4 < PR
Dol ot Eie, EAKME LR T, FEEHHT
Balsii A ORIINFEE A RTH DA D - 7oAy, MK MR
Mo 3B b7 L, 2 h SO bIZIRMIE O BREUiE
R AEFROEEE Y C O E AL & B,
SfMBEE L UC{iA L7z ABPC o 2,000mg /kg #5.8%
TIBFRMABEEELRBD bR, & ICHEICRESZ A
AL D » 7o & OELITBAERT TR EM N, K
MG L, BUN Ef & LTHbh, BREXLE
BRI T o, MBRERNCIIITAL, EARME RS &
OEGEREDINE & IRAE LR OB, [RIEM R,
b7 E DT R B, TEFBEMEIT B Cixio
A HTHET v T, KA LRI 2L A B
BTt

iR =) vRIEANIBEEER RS E SR T
b, ABPC ##n#5C35 » ric4,000mg/kg 6 i
MG Lic kB Tk, BREEARD Sh T, L
AUFHRY 1%, 7 v b EHUKIREBIcs X, B fafiain
z tciRfET ABPC 500mg/kg % 7 HRFET 5 &, B
DIEFRHEEDOILT, B ALP oiFHE T2 Bbh, #l
WA R E O RS DIER R SRS & & R i
L, 85\ 7eds B b IERE n 5 Tl B R M i e 1 A
BHHZ ERBDHT D, DL S eFnirh L IEEn#
HToBEEE R Bl o ## 11 Cephalosporin % 3£ # »
Cephaloglycin <> Cephalexin ¢4 15Tk b, ABPC
LEEE 7o VERORSETRBCEER VR X

b B, BEENRS CBER AR T LG
ThTW5BYD, KFEBTix, T-1220 2,000mg/kg %
7 v M6 A ic > THRERES Licicb hhb
59, ABPC #E5TH bhic X 5 i BRME w3 5 [
EERILRS bRT, T-1220 3B EEERAMITEAL
TewbkEmTHB EBbhi,

DEofERy NiesdmL, Zer2Fill+354, &
ho 7 o ML RS RBOEKEEY ZEIC AR D
&, writhing, REHEBH %X, K HABFORE LB
EOF R —IERAT 5 LY THD LB,
Zh bR EREB O KT 2 BB T T »
Mk B Btk R A oS, BB A T-1220 # 5z
R+ 24k, 4,000mg/kg 55K rh % ERH I
L, 2,000mg/kg 17 AR L6 5 ARGEHEOBRIERE
WG TH s LBbh b, 2, 000mg/kg #5-1HE DBEJE
EBFMHENL, 17 HEBRCIIREE L ORI EE AN A
Bhtchb oD, 65 AFEBRTIHHFANCEZ D Tuis
Vo ZDZENS T-122005 » PEEHEY, B
M, BRI BT 2 R EEAE% 2, 000mg/kg
&Il Lic,

& ol

1) T-1220 #3 » b2 1% B (4,000, 2,000, 1,000
mg/kg) L6 A (2,000, 1,000, 500 mg/kg) fEIfEE
WG L, ZTodEteiat Lic, xR & LT ABPC
2. 000mg/kg # [FREIc S Lz,

2) T-1220 4,000mg/kg 1 7 &5 OHETHRE I
BB h, WEEEE OMCAEEE (p<0.01) 23 & bk,
Bk 5k,  BSEA L writhing 23388% bh
2o
3) MR, MR LR IR SRR
T 5 REDRD BRI - T,

4 FPBEOKBHEE, FOBOMRE Ui Z i k%
b, & 2\ R a0 B 0 BRI iR Bhvie s,
B b & DBRIT A BRI - oo IR ERR S R
PITED > T2,

5) xIRIEDABPCHy LT, MET, REMIN, BUN
EA, BEESN BIRMAEEESPRETH - 1,

6) T-1220 OAKRC KT 5 RAEFERER 2,000
mg/kg TH b, ABPC X b b ZeMom bawThs
L DR AT,

E i} >3

Fisk $&do B s, REBRORITICHD, FREMFE
DOEEE & HIEHEAR OB, SO TKEZBb- 724
IRKERR 24 AR IR ER A 56 2 G A8 K LA AR TR s 5 I8
WMOBERKLE T FRERITWMNEZ WIS iH%E
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TOXICITY TESTS OF T-1220 (II):
SUBACUTE AND CHRONIC TOXICITIES IN RATS
WITH THE INTRAPERITONEAL ADMINISTRATION

Axira Taxkar, Tovoakr YoNeDA, Hiroko NAKADA,
Hirovyuxrr Masatani, TETsuo SHIBATA,
Yasuniro KawayMura and SHiGErRU SaTo

Research Laboratory, Toyama Chemical Co., Ltd.

The subacute and chronic toxicities of T-1220 were examined in rats using the
intraperitoneal administration route, and compared with those of aminobenzvlpenicillin
(ABPC). Male and female rats of age 6-7 weeks were applied. In the subacute toxicity,
rats were administered in daily intraperitoneal doses of T-1220 for a month at 1,000,
2,000 and 4,000 mg/kg, and in the chronic toxicity, administered for 6 months at 500,
1,000 and 2,000 mg/kg. ABPC was used at 2,000 mg/kg in both toxicities. Control rats
were treated with physiological saline.

The results are as follows.

1) The body weight gain was depressed in male rats treated with T-1220 at 4,000
mg/kg for a month, and at the final administration its body weight was significantly
different from that of control (p<0.05). The writhing syndrom was observed immediately
after the administration in proportion to dose levels of T-1220 and ABPC.

2) In hematological and blood biochemical examinations, there were no abnormal-
ities produced by the administration.

3) The enlargement of the unilateral renal pelvis, which had the localized ishemic
change, and localized cecitis were sporadically observed in autopsy, but the dose-relation
was not clear. Any abnormalities were not seen in the other organs.

4) The urinary volume, BUN and kidney weight increased remarkably in female rats
treated with ABPC at 2,000 mg/kg. The enlargement of the renal tubular lumina. de-
generation of the renal tubular epithelium and cellular infiltration and fibrosis of the
interstitium were, histologically, observed in both sexes of ABPC.

5) The maximum safety dose of the intraperitoneal injection of T-1220 was estimated
to be 2,000 mg/kg in these experiments.



