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AN

34 A, 6P BICEREES L LUIMBITO%E
ZL, BaMEMRBIcHE (ERELZSHL.

Table 1 Experimental design of 1-month intravenous toxicity study in'rats

Dose Concentration Volume
Compounds (mg/kg) (W/v%) (m1/100 g B.W.)
Exp.1 Saline (Control) 0 0 0.6
SBT 30 2.5 0.12
SBT 100 2.5 0.4
SBT 300 5 0.6
Exp. 1l Saline (Control) 0 0 0.8
SBT 600 10 0.6
SBT 1200 15 0.8
SBT/CPZ 300/300 5/5 0.6
SBT/CPZ 600/600 7.5/7.5 0.8
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Table 2 Experimental design of 6-month intraperitoneal toxicity study in rats

Dose Concentration Volume
Compounds (mg/ke) W/ V%) (ml/100 g BW.)
Saline (Control) 0 0 1.0
SBT 25 0.5 0.5
SBT 50 0.5 1.0
SBT 250 5.0 0.5
SBT 500 5.0 1.0
SBT/CPZ 250/500 2.5/5.0 1.0
SBT/CPZ 500/250 5.0/2.5 1.0
SBT/CPZ 500/500 5.0/5.0 1.0
CPZ 250 5.0 0.5
CPZ 500 5.0 1.0
II. & 2 VIBEIZ I3XTBREE & DEII 4 h 72, 300mg/kg Ll T B
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1332H 6N % -7 (Fig. 1), SBT 300mg/kg LIF
DEETLNBE L DEIIBD LN L 572,

(4)RHEERE

SBT 2, SBT/CPZ g bi2, HBE L ORICEL
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Table 3 Acute toxicity study of SBT and SBT/CPZ in rats and mice
LDy, (mg/kg)
Compound Animal Sex
v IP sc
SBT Rat Male 6500 (6229 — 6783) >6000 >6000
Female 6750 (6290 — 7244) >6000 >6000
Mouse Male >6000 >6000 >6000
Female >6000 >6000 >6000
SBT/CPZ Rat Male 6900 (6701 — 7105) >6000 >6000
1:1) Female 7400 (6962 — 7865) >6000 >6000
Mouse Male >6000 >6000 >6000
Female >6000 >6000 >6000
137%<, ERMMIZD NG -T2, Fig. 1 Average body weight in rats treated
EBERE (NAWEaU) i3, SBT B Citfmici intravenously with SBT or SBT/CPZ
’ for 1 month
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- H S >
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Table 4 Hematology in rats treated intravenously with SBT or SBT/CPZ for 1 month

Drug SBT SBT SBT/CPZ
Dose (mg/kg) Control 30 100 300 Control 600 1200 300/300 600/600
Male
RBC (x 10000/cmm) 798.8 809.3 764.1 813.1 8722 883.1 8514 877.5 856.1
+11.5 +7.2 +15.8 102 113 124 +8.7 +9.6 +8.9
Hb (g/100 ml) 15.5 15.6 14.9* 155 16.7 16.8 15.9** 17.0 16.5
+0.1 +0.1 +0.2 :0.2 +0.1 +0.2 +0.1 +0.1 +0.1
Ht (ml1/100 ml) 45.8 46.5 445 46.1 494 494  48.0** 49.6 48.3*
0.3 +0.4 +0.7 0.5 +0.3 +0.5 0.3 +0.4 +0.4
WBC (x 100/cmm) 59.8 67.6 55.0 585 84.7 85.2 83.7 68.9** 63.8%*
+4.1 +4 4 +3.3 +2.8 +3.8 +3.4 +6.6 +6.0 +3.0
Prothrombin time (sec.) 20.0 19.4 19.3 196 21.3 21.7 14.1** 22.0 16.3*
+0.7 +0.6 +0.5 +0.5 +1.8 1.2 +0.3 *1.1 +0.4
Female
RBC (x 10000/cmm) 756.3 756.2 739.8 7423 836.6 826.6 757.1** 834.2 819.0
+11.1 +74 114 :13.1 +9.8 +8.9 125 +12.2 +8.7
Hb (g/100 ml) 15.0 15.1 149 147 16.6 16.8 15.1** 16.8 16.6
+0.1 +0.1 +0.1 0.2 +0.2 0.2 +0.2 0.1 +0.1
Ht (m1/100 ml) 43.9 442 437 426 48.0 47.5 44.0** 47.7 47.1
+0.5 +0.3 +0.4 +0.4 +0.5 0.5 +0.6 +0.4 +0.6
WBC (x 100/cmm) 40.0 480 455 485 58.8 65.6 60.4 55.7 64.0
+34 +3.5 +3.9 +3.9 +4.7 2.9 +5.1 2.4 +3.0
Prothrombin time (sec.) 139 13.5 13.3 13.4 11.6 12.5** 11.3 12.7** 11.1**
+0.2 +0.1 +0.2 202 +0.1 +0.2 +0.1 +0.2 +0.1

Values are the means and standard errors of 10 rats.
* and ** indicate significant levels of 5 and 1 percent, respectively.

Table 5§ Clinical chemistry in rats treated intravenously with SBT or SBT/CPZ for 1 month

Drug SBT SBT SBT/CPZ
Dose (mg/kg) Control 30 100 300 Control 600 1200 300/300 600/600
Male
GOT (karmen unit) 99.8 95.0 932 98.0 97.1 127.7** 121.5** 111.8 102.8
+4.9 +2.5 £29 $27 +45 +38 +6.1 +8.0 +3.4
GPT (karmen unit) 29.8 30.6 26.6 275 250 26.8 27.8 29.0 24.8
1.9 +1.8 +1.5 +0.9 27 14 +1.7 +3.2 +]1.2
T. Protein (g/100 ml) 5.7 6.0** 59* 6.0 54 5.3 5.6 5.3 S.1**
+0.1 +0.1 +0.1 +0.1 +0.1 0.1 +0.0 0.1 +0.1
T. Cholesterol 50.0 49.6 55.7* 56.1* 324 445 31.8 38.1 44.0*
(mg/100 ml) 2.3 +1.8 +2.1 2.1 +36 4.6 +5.0 +3.4 2.5
Female
GOT (karmen unit) 85.7 82.6 825 913 103.6 113.2 116.2* 100.7 108.2
+2.6 +2.4 +1.9 2.2 +3.7 5.2 +4.2 +4.7 +3.4
GPT (karmen unit) 19.2 19.1 19.6 182 18.1 20.5 194 20.0 20.6*
+0.9 +0.9 +1.1 +0.6 +09 0.8 +0.8 +0.9 +0.5
T. Protein (g/100 ml) 5.7 5.6 5.7 5.6 5.5 53 5.1%* S.1** 4.9%*
+0.1 +0.1 +0.1 +0.0 +0.1 0.1 +0.1 +0.1 +0.0
T. Cholesterol 62.5 61.8 645 74.1* 610 604 47.2%* 49.9* 46.9**
(mg/100 ml) +4.9 4.1 +3.0 33 +1.9  #39 +3.1 3.1 +]1.8

Values are the means and standard errors of 10 rats.
* and ** indicate significant levels of 5 and 1 percent, respectively.
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Table 6 Absolute organ weight in rats treated intravenously with SBT or SBT/CPZ for 1 month

Drug SBT SBT SBT/CPZ
Dose (mg/kg) Control 30 100 300 Control 600 1200 300/300 600/600
Male
Liver (g) 8.9 9.3 9.4 9.8* 8.3 9.1 9.9%** 7.8 7.6
+0.2 +0.1 +0.2 0.3 +0.2 +0.4 0.2 0.3 +0.3
Kidneys (mg) 2202.8 2313.3 2294.5 2273.5 2070.9 2097.6 2090.4 2056.4 2070.4
+65.6 +37.3 +55.7 484 372 450 564 +46.5 +51.8
Spleen (mg) 617.0 601.0 642.0 640.2 6149 6152 6238 561.6 561.8
+18.1 £20.8 +17.5 243 204 £27.7 222 +27.7 +19.3
Cecum (g) 3.7 5.0%*  72x* 7 1%x 32 7.5%*%  8.8*%* 16.7** 15.0%*
0.2 +0.4 +0.6 +0.3 0.1 +0.4 +0.4 +0.9 +0.8
Female
Liver (g) 5.1 5.4* 53 5.6* 4.7 5.4%*  54%** 4.4 4.7
+0.0 +0.1 +0.0 0.2 +0.1 +0.1 +0.1 +0.1 +0.1
Kidneys (mg) 1521.2 1555.3 1499.8 1571.3 1354.2 1468.0*1488.5* 1364.5 1424.3
+22.0 £294 +350 424 241 £324 496 +26.3 +39.2
Spleen (mg) 446.0 454.1 466.2 515.7* 441.8 447.8 506.3* 414.5 453.8
+15.1 126 +19.2 291 £19.3 +13.0 173 +26.1 +17.9
Cecum (g) 3.0 4.2%*  43*%*% 51*+ 37 6.6** 7.6%* 17.8** 17.5%*
0.2 +0.2 +0.3  :0.2 +0.2 +0.3 +0.6 +0.6 +0.4

Values are the means and standard errors of 10 rats.
* and ** indicate significant levels of 5 and 1 percent, respectively.

#Ti3, 250, 500mg/kg BETHS 8EHGE L ) KER
fn#nEER A3 b7z (Fig. 2),
SBT/CPZ B T3, BEENKERIMIIHIA R S Lz
(Fig. 3),

CPZ 250, 500mg/kg B Ti3sestE s &, #%515~20
BH &) BEOKERININED 2O Sz,

(4)AAH I E

SAEHEIGE (KB ) 3, SBT &, SBT/CPZ &
BLUCPZEDTN OB E I uh 512,

(5)RFTR.

SBT &, SBT/CPZ&EB LU CPZELLIZWT
DEEICLREIED LN LD T2,

(6)IREIEEIRT R

SBT #, SBT/CPZ #bL s U CPZENWT LK
T REEUIZDH LN h 512,

(7) M B IR R,

MABFEARERE TIE, WTHORBIEBIZL $40
LEHERE N2, BeE5RABEOMERIZ L, T
N IEEEBEHNNMETH -7 (Table 7),

(BERIRILHBIFR R

WTNOBRBEEE L RGBT L E L VWEI3A
50T, 34 H, 61 AOKRERME bICIEH LB
MNoAETH -7z (Table 8),

(QEFER

FEROWMA 3 » H, 65 A HIZSBT250mg/
kg BtH, 500mg/kg Bt 325 57z, SBT/CPZ
500/250, 500/500mg/kg Bfff CI3 B BN % R L
fenATHY, SBT/CPZ BETHEERMIZSBT &
ICHARBEETH 72, MERD Z(BEDOREMH6 1A
Hiz, SBT 250, 500mg/kg #, SBT/CPZ 500/500
mg/kg BOMIZEDH L 1L, WA SUSHBERIE
35nH, 6 »AB&LIZSBT, SBT/CPZ, CPZ o)\~
FThostTimL 724y, 20z CPZ, SBT/CPZ
BTIIEBTHY, SBT HTIIBRETH-72, FOM
DIFERICIL, B R5HE TRICERII L -
72 (Table9),

(10EIRFT R,

#5.3 ,H.6 » AE & Lic CPZ # L v SBT/CPZ
HOEBEKIIHL,TH), —F, SBT 250, 500mg/
kg HTRRbITNITKECEBETH- 72, BHHIELS
BARL 72610 % < 1cid, ERAEREIC B EENORE
I & DR E DSBS, TS OB LI R
SNl & 5 & A4 &7z, SBT 500mg/kg Bl
ORI R K E D - 7207, B, Fakz S osizid
BEIIUh -7, HUSI3RFCTNEREI 2D s 00 h
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Fig. 2 Average body weight in rats treated intraperitoneally with SBT for 6 months
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Fig. 3 Average body weight in rats treated intraperitoneally with SBT/CPZ for 6 months
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Table 7 Hematology in rats treated intraperitoneally with SBT, CPZ or SBT/CPZ for 6 months

Drug SBT CPZ SBT/CPZ
Dose (mg/kg) Control 25 50 250 500 250 500 250/500 500/250 500/500
=T 8644 8714 853.7 837.3*
891.2 853.2* 885.8 874.2 820.7** 875.9 . . . .
RBC (x 10000/cmm) 9.5 120 +12.6 *7.5 £20.5 *150 145 +99 +23.2 +16.5
Hb (g/100 ml 16.3 15.5% 16.2 15.3* 13.8** 16.1 15.6 15.8 15.2* 14.6**
®/ mb +0.2 +0.2 0.2 0.3 0.2 +0.3 0.3 +0.2 +0.4 +0.3
Ht (ml/100 ml) 47.5 46.0 47.3 45.3**43.1 46.3 459 45.2% 43.7%* 4] 7**
+0.6 +0.5 0.5 0.3 1.3 +1.1 +1.2 +0.7 +0.9 +0.8
WBC (x 100/cmm) 734 650 728 71.6 77.0 62.1 59.9 52.7**  59.2% 66.4
+3.6 +3.1 45 36 4.3 +4.4 +5.7 +2.7 +3.5 +3.5
Prothrombin time 21.9 19.5 217 237 19.7 26.2 28.0 29.1 24.1 26.0
(sec.) 2.3 +1.1 1.6 2.3 20 1.9 +1.7 2.3 +1.6 +2.0
Female
RBC (x 10000/cmm) 809 0 808.4 8104 831.4 841.6 8322 8116 7774 850.0* 776.4
+12.3  £129 $9.5 +119 126 +19.0 £12.7 259 +11.5 +29.8
Hb (g/100 ml) 16.5 16.0 164 16.6 16.1 16.6 16.3 15.6 16.5 15.6
+0.2 +0.2 0.2 0.2 0.1 +0.3 +0.2 +0.4 +0.2 +0.4
Ht (m1/100 ml) 46.8 458 462 469 46.2 46.9 45.2 44 .8 46.3 43.8*
+0.6 +0.6 0.5 0.5 04 +0.8 +0.6 +0.9 +0.6 +]1.1
WBC (x 100/cmm) 582 512 551 586 57.1 44.1* 51.2* 49.8* 54.8 46.5*
+2.6 +2.3 1.9 2.7 3.2 +4.1 +1.6 +2.3 2.1 +1.9
Prothrombin time 156 157 16.0 150 154 16.3 17.0 16.0 159 159
(sec.) +0.4 +0.3 0.3 0.6 04 +0.4 +0.6 +0.3 +0.4 +0.5

Values are the means and standard errors of 10 rats.
* and ** indicate significant levels of § and 1 percent, respectively.

Table 8 Clinical chemistry in rats treated intraperitoneally with SBT, CPZ or SBT/CPZ for 6 months

Drug SBT CprZ SBT/CPZ
Dose (mg/kg) Control 25 50 250 500 250 500 250/500 500/250 500/500
Male )
GOT (karmen unit) 953 86.1 96.2 933 119.5 652 63.1 87.4 85.8 104.5
+15.3 +4.6 +7.2 *4.6 17.0 +3.5 3.3 +4.6 2.9 +24.2
GPT (karmen unit) 52.1 40.0 56.0 382 63.1 25.8 22.7 31.5 26.3 43.7
+16.0 5.2 £7.2 29 £17.0 1.5 +1.1 +1.6 +2.0 +16.9
T. Protein (g/100 ml) 6.4 6.3 6.6 6.4 6.3 6.2 6.1 6.1 6.3 5.9%*
+0.1 0.1 +0.1 0.1 0.1 +0.1 +0.1 +0.1 +0.1 +0.1
T. Cholesterol 69.5 70.5 76.9 721 47.6* 63.5 62.2 65.3 36.8** 45.5*
(mg/100 ml) +6.6 4.3 +2.7 6.8 5.0 +5.4 +4.5 +7.2 +3.5 +4.8
Triglyceride 72.0 65.2 62.8 13.9%*% 14 3%* 382%* 46.7%  22.7** 8.4%* 10.9**
(mg/100 ml) +77 6.2  #8.1 £24 41 4.7 +5.8 +2.1 +1.1 +2.2
Female
GOT (karmen unit) 69.6 81.5 82.8 92.0** 91.3** 67.0 87.9* 94.7* 97.5*%* 101.3*
+39 5.2 +82 4.7 £33 +3.0 +4.7 +8.6 +3.4 +13.7
GPT (karmen unit) 328 39.7 424 313 262 21.2%¢ 278 32.1 29.5 32.8
+3.3 51 +6.7 3.1 1.8 +1.2 2.4 +3.4 +2.1 +7.4
T. Protein (g/100.ml) 6.9 6.9 7.1 6.8 7.0 6.6 6.5 6.5 6.6 6.5*
+0.2 0.1 +0.1 +0.1 0.1 +0.1 +0.1 +0.2 0.1 +0.1
T. Cholesterol 102.2 999 103.8 116.4 116.8 93.2 93.7 93.1 77.3% 80.3*
(mg/100 ml) +75 £37 +62 +7.8 7.6 4.1 +9.2 +6.7 +3.8 +2.6
Trigly ceride 284 248 289 247 214 250 214 22.9 16.6 14.3*
(mg/100 ml) 52 3.6 32 £32 24 42 34 2.9 +1.9 t1.5

Values are the means and standard errors of 10 rats. )
* and ** indicate significant levels of 5 and 1 percent, respectively.
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Table 9 Absolute organ weight in rats treated intraperitoneally with SBT, CPZ
or SBT/CPZ for 6 months

Drug SBT CPz SBT/CPZ
Dose (mg/kg) Control 25 50 250 500 250 500 250/500 500/250 500/500
Male
Liver (g) 12.7 12.2 13.3 16.7** 18.9** 11.8 11.8 13.5 15.7**  15.0*
0.6 +0.4 +0.4 0.6 +0.8 0.4 0.3 0.3 0.8 +0.7
Kidneys (mg) 3141.4 3008.2 2958.0 3322.3 3553.1 3145.5 3131.3 3218.0 3244.6 34233
+148.5 +94.3 +129.1 +78.2 +147.8 +1103 794 +46.9 +1224 +109.2
Spleen (mg) 797.6 772.0 805.5 970.0* 1085.1** 7449 817.2 8229 858.1 918.7
+36.5 +32.7 177 +50.6 +49.2 442 409 +37.0 +31.3 +44.9
Cecum (g) 6.6 6.3 7.4 8.8 9.0 15 4**  16.3*%*  20.2**  20.0** 20.6**
+0.6 0.5 +0.4 0.7 +0.8 1.2 +1.1 0.8 +1.5 +1.3
Female
Liver (g) 7.3 7.4 7.9 7.7 8.5** 6.9 7.2 6.9 7.1 7.3
0.2 0.2 +0.3 +0.3 0.2 0.3 +0.4 +0.3 +0.2 +0.2
Kidneys (mg) 1944.3 1970.1 2031.0 19284 84.0 1948.4 2082.6 2060.9 1918.1 2048.7
+56.5 +40.5 $62.3 +67.6 64.0 +53.3 77.2 +56.2 +56.1 +47.3
Spleen (mg) 583.4 588.1 583.3 560.8 93.0 5426 5418 542.0 491.7 5333
+29.7 +28.7 +24.8 +28.0 23.2  £36.5 +279 +19.7 +30.2 +19.4
Cecum (g) 3.8 5.5%*%  56%* 6.4**  72%* 159**% 16.6** 17.9** 19.3*%* 22.2%*
+0.3 +0.2 +0.4 +0.3 +0.6 +1.4 +1.1 +1.2 +2.0 +1.6
Values are the means and standard errors of 10 rats.
* and ** indicate significant levels of 5 and 1 percent, respectively.
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ACUTE, SUBACUTE AND CHRONIC TOXICITY STUDIES OF
SULBACTAM AND SULBACTAM/CEFOPERAZONE

YASUHIRO NOGUCHI, MASAKATSU TACHIBANA, HIROSHI NABATA,
MORITAKE IIJIMA, SHIZUKO YAMAKAWA
and IsA0 OHTSUKI
Nagoya Pharmacology Laboratory, New Product Research Center, Pfizer Taito, Co., Ltd.

Actue, subacute and chronic toxicities of sulbactam (SBT), a new g-lactamase inhibitor, and SBT/CPZ were
evaluated in Sprague-Dawley rats or ICR mice.

The acute intravenous LD, of SBT or SBT/CPZ were estimated to be greater than 6000 mg/kg in rats and
mice.

In the subacute intravenous toxicity tests, all rats treated with SBT (30, 100, 300, 600, 1200 mg/kg) or SBT/
CPZ (300/300, 600/600 mg/kg) for 1 month were well tolerated, and non-toxic dose of SBT is considered to be
100 mg/kg. The higher dose levels (300, 600, 1200 mg/kg) of SBT produced slight increases of the liver and
cecum weights and a deposition of glycogen-like droplets in the hepatic cell cytoplasm without any functional
abnormality and morphological lesions. SBT/CPZ groups, however, showed less degree of deposition than those
of SBT groups, and the combination groups had no evidence of increase in liver weight.

In the chronic toxicity test, the rats treated intraperitoneally with SBT (25, 50, 250, 500 mg/kg), CPZ (250,
500 mg/kg) or SBT/CPZ (250/500, 500/250, 500/500 mg/kg) for 6 months were well tolerated and the results
were comparable to those in the subacute toxicity tests. The non-toxic dose in the chronic intraperitoneal
toxicity test with SBT is considered to be 50 mg/kg, and SBT did not enhance the toxicity when combined with
CPZ.



