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Fig. 1 Body weight changes in each monkey treated with
pipemidic acid for 1 month
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Table 1 Urine analysis in monkeys treated with pipemidic acid for 1 month
. . . o T
Urine volume Urine protein®) | b) ‘ foe)
Dose Monkey (ml/24 h) (mg/24 h) | pH ! Hemoglobinuria
(mg/kg) No.  Sex Week Week | Week 1 Week
-1 1 3 -1 1 3 -1 1 3 | - 1 1 3
0 1 M 50 58 71 25 20 18 i 8.6 8.4 8.6 + + +
2 M 226 194 140 11 39 21 , 6.9 7.4 6.8 - - -
100 3 M 67 167 260 20 50 52 { 6.9 6.2 6.6 - - -
4 M 182 176 262 27 88 52 7.3 6.4 7.2 - - -
400 5 M 69 70 102 24 56 61 1 7.3 6.4 7.2 - - -
6 M 106 62 158 26 68 47 ! 7.5 5.2 7.8 — H -
S —
1. 600 7 M 94 146 138 9 73 55 ; 5.8 6.4 7.2 — — —
’ 8 M 66 130 193 20 78 77 7.0 52 7.0 - - -
— ! — ——

a) Pseudo-reaction of urine protein was observed by means of LOWRY’s method in

of pipemidic acid excreted into urine.
b) by test paper
c) by test paper (Hemastix)

the presence
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Table 2 Blood biochemical analysis in monkeys treated with pipemidic
acid for 1 month (1)
Day Day
Dose ~ Monkey -15 -7 7 18 29 -15 -7 7 18 29
(mg/kg) No. Sex -
Glucose (mg%) Ca** (mg%)
1 M 108 76 7'; 75 93 10.3 10.5 10.3 9.8 9.9
0 2 M 104 75 84 80 87 10.4 10.0 9.5 9.5 9.8
9 F 113 82 84 80 83 10.0 10.3 10.1 10.1 10.1
mean 108 78 82 78 88 10.2 10.3 10.0 9.8 9.9
3 M 102 77 82 92 80 10.5 10.5 9.9 9.7 10.4
100 4 M 104 65 — 80 67 10.5 10.7 — 10.5 10.5
10 F 114 76 82 75 78 10.2 10.9 10.1 10.7 10.0
mean 107 73 82 82 75 10.4 10.7 10.0 10.3 10.3
5 M 93 77 74 86 77 10.4 10.2 10.2 10.1 9.7
400 6 M 91 83 78 66 75 10.2 10.5 10.3 10.2 9.5
11 F 155 100 97 94 105 10.4 10.0 10.4 10.8 10.1
mean 113 87 83 82 86 10.3 10.2 10.3 10.4 9.8
7 M 80 78 78 85 72 10.4 11.1 10.2 10.8 10.4
1,600 8 M 100 93 65 75 82 9.8 9.7 9.6 10.2 9.9
12 F 111 78 83 84 88 10.2 10.2 9.8 9.8 9.7
mean 97 83 75 81 81 10.1 10.4 9.9 10.3 10.1
Urea N (mg%) Total cholesterol (mg%)
1 M 23 23 21 20 17 218 200 207 200 208
0 2 M 21.5 21 16 18.5 22 227 196 202 210 215
9 F 22 20.5 21 22 21 171 182 176 170 185
mean 22 22 19 20 20 205 193 195 193 203
3 M 26 22 21 20 21 217 235 209 188 233
100 4 M 19 18 — 13 14 216 203 — 210 215
10 F 25 18 19.5 16.5 23 218 250 188 215 210
mean 23 19 20 17 19 217 229 199 204 219
5 M 25 28 17 14 16. 206 200 185 175 178
400 6 M 25 19 16 15 15 205 193 189 165 200
11 F 21 14 17.5 14 16. 216 246 221 230 237
mean 24 20 17 14 16 209 213 198 190 205
7 M 23.5 18 12 13 14. 231 218 182 198 210
1,600 8 M 21 36 17 21 20 212 197 160 165 205
12 F 23 20 18 18 17 190 208 178 175 195
mean 23 25 16 17 17 211 208 173 175 203
GOT (mU/ml) GPT (KU)
- 1 M 37 8 35 36 37 15 21 30 16 19
0 2 M 40 47 38 48 46 8 8 21 16 14
9 F 63 63 48 61 60 12 11 16 15 21
mean 47 66 40 48 48 12 13 22 16 18
3 M 40 72 54 51 46 20 22 — 26 22
100 4 M 50 52 — 47 47 22 29 — — 24
10 F 52 53 72 65 54 18 18 30 23 16
mean 47 59 63 54 49 20 23 30 25 21
5 M 58 52 66 46 46 19 46 25 23 21
400 6 M 53 77 70 57 68 18 28 37 29 37
11 F 35 30 52 43 47 8 7 17 20 20
mean 49 53 63 49 54 15 27 26 24 26
7 M 60 42 53 43 45 22 18 27 24 18
1,600 8 M 43 77 48 48 43 19 21 29 22 24
12 F 58 63 62 65 63 27 20 42 35 38
mean 54 61 54 52 51 23 20 33 27 27
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Table 2 Blood biochemical analysis in monkeys treated with pipemidic
acid for 1 month (2)
Day Day
Dose ~ Monkey -15 -7 7 18 29 -15 -7 7 18 2
(mg/kg) No. Sex —
Inorganic P (mg% P) Creatinine (mg%)
1 M 4.4 4.4 6.1 5.2 4.9 0.8 0.7 0.8 0.8 0.7
0 2 M 3.4 3.2 5.1 5.1 5.0 0.6 0.7 0.65 0.65 0.6
9 F 4.8 7.8 6.3 5.6 6.5 0.8 1.1 0.9 0.9 0.8
mean 4.2 5.2 5.8 5.3 5.5 0.8 0.9 0.8 0.8 0.7
3 M 4.5 6.4 6.0 3.4 4.1 0.7 0.6 0.75 0.8 0.9
100 -4 M 5.2 6.3 — 4.6 4.5 0.7 0.65 — 0.7 0.6
10 F 5.6 8.5 4.7 5.3 5.3 0.8 1.0 0.8 0.9 0.8
mean 5.1 7.1 5.4 4.4 4.6 0.7 0.8 0.8 0.8 0.8
5 M 5.2 6.7 3.5 4.3 4.0 0.8 0.75 0.7 0.7 0.7
400 6 M 5.3 5.0 4.6 4.2 4.8 0.9 0.8 0.9 0.9 0.8
11 F 4.3 7.0 3.8 4.9 4.4 0.75 0.8 0.75 0.8 0.65
mean 4.9 6.2 4.0 4.5 4.4 0.8 0.8 0.8 0.8 0.7
7 M 4.2 5.7 4.5 4.4 5.2 0.7 0.9 0.9 1.0 0.9
1,600 8 M 6.3 7.8 4.1 4.9 5.8 0.8 0.75 0.9 1.0 0.85
12 F 5.9 5.9 6.0 5.4 6.0 0.8 0.7 0.8 0.8 0.65
mean 5.5 6.5 4.9 4.9 5.7 0.8 0.8 0.9 0.9 0.8
Total protein (g%) ' Albumin (g%)
1 M 8.15 8.3 7.9 8.0 7.7 4.8 4.9 4.2 4.0 4.3
0 2 M 8.6 7.85 7.95 8.15 7.8 4.35 4.2 3.8 3.95 4.6
9 F 8.2 8.5 8.45 9.1 8.4 4.55 4.6 4.45 4.3 4.65
mean 8.3 8.2 8.1 8.4 8.0 4.6 4.6 4.2 4.1 4.5
3 M 8.15 8.8 8.1 7.8 8.3 4.4 4.5 4.45 4.05 4.3
100 4 M 9.2 8.9 — 8.5 8.05 | 4.6 4.95 — 4.6 4.9
10 F 8.1 8.4 7.9 8.2 7.3 4.55 4.9 4.95 4.7 4.6
mean 8.5 8.7 8.0 8.2 7.9 4.5 4.8 4.7 4.6 4.6
5 M 7.95 8.0 7.9 7.9 7.6 4.8 3.9 4.8 4.5 4.4
400 6 M 7.9 83 7.85 8.7 7.7 4.3 4.4 4.15 3.35 3.45
11 F 8.0 8.3 8.3 8.9 7.85 4.45 4.95 5.1 5.15 4.8
mean 8.0 8.2 8.0 8.5 7.7 4.5 4.4 4.7 4.3 4.2
7 M 8.6 8.9 7.9 8.05 7.95 4.8 5.1 4.4 4.7 4.75
1,600 8 M 7.9 8.1 7.35 8.5 7.95 4.85 4.7 3.85 4.15 4.6
12 F 8.35 8.9 7.9 8.6 7.9 4.3 4.4 4.05 4.4 4.2
mean 8.3 8.6 7.7 8.4 7.9 4.7 4.7 4.1 4.4 4.5
Na* (mEq/1) K* (mEq/l)
1 M 147 152 145 — 145 35 42 41 — 3.6
0 2 M 144 148 144 — 147 3.7 3.7 3.7 — 4.0
9 F 148 152 146 — — 4.2 4.3 4.2 —_ —
mean 146 151 145 — 146 3.8 4.1 4.0 — 3.8
3 M 143 147 —_ —_ —_ 4.2 4.6 — —
100 4 M 143 152 —_ —_ — 3.8 5.0 — — —
10 F 148 153 146 —_ 147 4.0 5.6 3.8 3.6
mean 145 151 146 — 147 4.0 5.1 3.8 — 3.6
5 M 148 — 146 — 149 3.8 — 3.9 3.7
400 6 M 147 150 149 — 149 3.6 4.7 3.7 — 4.0
11 F 147 147 145 — 144 3.7 3.7 3.4 — 3.6
mean 147 149 147 — 147 3.7 4.2 3.7 — 3.8
7 M 145 150 145 — 149 4.2 4.6 3.3 — 4.3
1,600 8 M 147 151 147 — — 4.9 3.3 3.9 — —
12 F 149 150 145 — 147 4.4 3.3 3.8 — 4.6
mean 147 150 146 — 148 4.5 3.7 3.7 — 4.5
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Table 3 Organ weights in monkeys treated with pipemidic acid for 1 month

Dose Monkey Final body Brain Heart Lung Liver — ﬁdeney — Spleen Pancreas
weight ight left
(mg/kg) No. Sex
R k) @ @ (& (@ (g) ® (@ (&
1 M l 3.45 85.3 12.5 25.8 87.5 7.9 7.7 4.76 7.4
0 2 M 3.45 77.2 14.2 23.2 79.7 8.6 8.9 2.92 11.4
9 F 3.55 85.3 13.9 21.0 74.7 7.4 7.5 4.92 7.2
mean 3.48 82.6 13.5 23.3 80.6 8.0 8.0 4.20 8.7
3 M 3.65 95.0 15.2 54.9% 99.8 7.9 8.6 5.50 5.7
100 4 M l 4.45 94.7 18.4 26.5 115.0 10.7 10.9 5.47 6.4
10 F 3.65 79.8 14.1 51.9% 101.0 7.1 6.9 4.08 5.5
- mean - 3.92 89.8 15.9 44.4 105.3 8.6 8.8 5.02 5.9
5 M 4.25 95.7 22 0 24 6 114.0 10.1 10. 4 3.92 7.0
400 6 M 3.95 88.5 16.5 34. 4% 105.0 8.3 8.2 3.63 7.7
11 F 3.60 81.1 15.6 23.1 118.0 7.5 7.4 4.20 8.4
B 71T1ean 3.93 88.4 18.0 27.4 112.3 8.6 8.7 3.92 7.7
7 M 4.25 92.2 15.6 22.3 114.0 8.5 8.3 3.79 8.4
1,600 8 M 4.20 96.5 18.3 37.2% 118.0 9.2 8.7 2.85 8.9
12 F 3.85 85.8 17.5 24.3 97.6 7.7 7.8 6.74 7.9
mean | 4.10 91 5 17 1 27 9 109 9 8.5 8.3 4. 46 8.4
- I - o ) ‘1 . Submand-
Dose Monkey ' Pituitary Thyroid Thymus Adrenal Testis Epidi- Seminal Ovary ibular
dymis vesicle
(mg/kg) No. Sex gland
i o mgy @ @ @ ® @ ® (@ ®
1 M i 55 1.50 4.82 0.52 1.86 0.70 1.28 / 3.91
0 2 M 51 0. 46 — 0. 56 1.03 0.55 0.25 / 2.20
9 F 47 0. 56 5.03  0.50 J/ / / 0.21 2.89
mean , 51 0.84 4.93 0.53 1.45 0.63 0.77 3.00
3 M | 54 0.48 2.53 0.68 1.49 0. 42 0.96 /S 2.36
100 4 M 69 0.40 3.74 0.98 2.65 0.8 3.86 / 2.96
10 F | 6l 0.62 2.47 0.65 Z s ol22 2.50
mean } 61 0.50 2.91 0.77 2.07 0.64 2.41 2.49
5 M E 63 0.57 3.70 0.82 1.69 0.48 0.96 / 3.19
400 6 M | 61 0. 42 1.49 0.53 1.09 0.51 1.23 / 2.40
11 F | 47 0.61 2.85 0.61 pZ T 022 2.64
mean L 57 0.53 2.68 0.65 1.39 0.50 1.10 2.74
N ) 7 M 32 0.38 3.92 0.79 1.27 0.54 0.67 /  2.52
1,600 8 M { 58 0. 50 6. 44 0.52 1.90 0.98 1.02 / 4.17
12 F | 72 0.60 554 0.43 / 7 0lae 3.24
mean “ 54 0 49 5.30 0.58 1.59 0 76 0.85 3. 31
P Pneumoma
RIBEZSVICER AFIDS » FP BLOA 22 TR HHEAERLOR
7 » ¥z Pipemidic acid @ 100, 400 33X BEEERBTIIARIRST X 5 Bbh 5 BB

1,600 mg/kg/day (1 B 2[EWCAiR) % 1 » AR, &&
BARELT, TOBEAEHEEEHRI L,

FORFR, —ER, HER IORTRCRE I
o7, 1,600 mg/kg HIEPC 115 BLE LTHEER
OBERIMEB2 VAT e —LDOBRERYNBD bR
to L Liedih, FFEREOHINC dose response A3
ez &, fiho GOT, GPT Eic BE X/, ¥
BRSNS RMEFRIIED Dhtho e
ZENDRWERIRVEEL DR B, T OMO MK
WORT R, MG R, ks b O REARRRT
RieAFloRE AT & Bbha B iish ol

175 A BIRD bRIWEE L S EORBEEN» O, FF|
OB EREN L, FlWThoBERCE N TH
ZOBHEEPLDTENEEL DR, ZhbilAF%z
t FEHEALEBATREWTLEDOEEDOENE EET
AERBLDOTH b,

BerRbatdizoT, XAEREKTREBBO SN
FREFSERE, BN, BHEH, EEETORERICESR
Ld,
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Chemotherapy 23 (9) : 2740~2747, 1975 #:3 Bk, Chemotherapy 23 (9) : 2748 ~ 2764,
2) {umE%, REES, KREMRK, BERBL, KA 1975

TOXICOLOGICAL STUDIES ON PIPEMIDIC ACID
IV. SUBACUTE TOXICITY STUDIES IN
MONKEYS

HirOMI SENDA, SEIJI YATERA, SHOZO FUJIMOTO,
KuMIio OHNISHI and HIROSHI TATSUMI

Research and Development Division, Dainippon Pharmaceutical Co., Ltd.

Pipemidic acid (PPA) was orally administered to male and female monkeys twice a day at doses
of 100, 400 and 1,600 mg/kg/day for 1 month.

Abnormalities possibly due to PPA were not observed with regard to body weight gain, appearance,
hematological analyses and biochemical analyses of plasma and urine, except for a slight increase
in liver weight and a slight descent in the plasma total cholesterol level in the group of 1,600 mg/kg/
day. The increase in liver weight was not dose-related nor was it accompanied by abnormalities in
plasma glutamic oxaloacetic transaminase and glutamic pyruvic transaminase levels, and histopatho-
logic changes of liver.

PPA seems to have little toxic effect upon monkeys by the oral route.



