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Twenty-eight-day repeated dose toxicity test of p-phenetidine in F344 rats

A twenty-eight-day repeated dose toxicity test of p-phenetidine was carried out in male and female
F344 rats at dose levels of 160, 40, 10 or 0 mg/kg/day.

Thirty animals of both sexes were divided into 6 groups of equal number. All groups were treated
daily by i.g. administration for 28 days, two extra groups of animals at dose levels of 160 and 0 mg/
kg being used for investigation of recovery over 14 days.

Hematological and urinary examinations revealed decrease in erythlocytes and increased serum
reticulocytes and urinary urobilinogen in the 160 and 40 mg/kg groups of both sexes, and methemo-
globinemia occured in the 160 mg/kg group. Increase in spleen weight was noted in the 160 and 40
mg/kg groups. On histopathological examination, hemosiderosis, increased extramedullary
hemopoiesis, congestion of the spleen and myeloid hyperplasia of the bone marrow were observed in
the 160 and 40 mg/kg groups of both sexes.

Repair of these lesions occured within 14 days after the cessation of administration.

Based on these findings, 2 no-observed-effect level for p—phenetidine would be concluded 10 mg/kg/
day.
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Table 1. Hematology and serum chemistry data for male rats treated with p-phenetidine

28 days dosing test (mg/kg) recovery test (mg/kg)

ftem 160 a0 10 0 160 0
Hematology
Erythrocyie (x10*/ul)  627+185+  791228.3*  870:20.2 8951305 861+16.9 " 928+31.2
Hb. (g/d)) 1384025  135+0.33" 1451032  15.0:0.46 15540.38*  14.740.49
met-hemoglobin (%) 2.74+1.09 ** . - - . .
Ht. (%) 44510.77*" 4524136 48.5t098  50.3t1.86 52.0£1.27*  49.7+1.68
MCV (f) 71.041.53*  57.240.64"  557+0.22 56.210.58 60.410.48 **  53.610.37
MCH (pg) 22.1+0.54** 17.1+029 16.6+0.13 16.8£0.29 18.040.11 ™  15.840.50
MCHC (g/dI) 31.1£0.21 **  29.8+0.31 29.8£0.15  29.9+0.32 29.7+0.15 29.540.96
Reticulocyte (%) 27.0£2.48 “* 5.08:0.45°*  2.89:0.65 2.5510.75 2.7110.29 2.66+0.45
Leukocyte (x102/ul ) 101+49.6 47.0+6.52 4141219  478:127 42.843.70 40.845.22
Serum chemistry

© T-pro (g/dl) 5.78:0.28 6.1410.13 5.80+0.16 6.080.26 5.84£0.15 5.9810.16
Cholesterol (mg/dl) 46.61462°  50.411.82 47.641.34 51.241.79 47.8+2.59 50.8+3.11
BUN (mg/dl) 11.441.87 13.6+1.23 12,0+0.89 12.040.93 15.3+1.46 16.7+1.68
Creatinine (mg/dl) 0.4210.04 0.42+0.04 0.42+0.04 0.38+0.04 0.4240.08 0.4610.05
Ca (mg/dl) 10.6+0.46 10.5+1.07 10.5£0.31 10.940.36 10.940.24 10.940.16
P (mg/dl) 9.0410.37 8.94+0.46 8.70+0.78 8.4610.56 8.04+0.27 8.16+0.18
Na (mEQ/dl) 14216 61 1441071 14245.61 14440.71 1424+3.08 144+1.48
K (mEQ/dl) 4.6040.45 5.32+0.55 4.7410.34 5.04+0.27 4.50+0.12 4.5810.13
Cl (mEQ/dl) 10245.50 1030.71 102+4.16 104+0.55 102+1.95 10340.54
G-GT (1un 1.641.52 0.440.55 1.410.89 0.240.45 - 0.240.45
Cho-E (IU/) 0.8+1.10 1.241.64 3.0£1.22 2.0+1.22 36+1.82 3.841.64
GOT (Jufly 87.8+10.5 85.6+3.65 88.416.62 92.6+5.46 61.6£5.94 74.2413.0
GPT (U 4264230 40.642.41°" 4243182 45813.11 3424295 40.8+10.0
ALP (IU/)) 987151.4 9854427 10774545  1056184.7 621+56.6 602157.7
Alb (o/dl) 4.3240.24 45010.16 4241017 4,3440.23 4.4240.08 4.5610.15
AG 286+0.18* 274018  2.72+0.16 2.4810.13 3.1410.24 3.2640.42

Data represent mean values + S.D.

* : Significantly different from respective control value at p<0.05.
- : Not detectable

**.. Significantly different from respective control value at p<0.01.
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Table 2. Hematology and serum chemistry data for female rats treated with p-phenetidine

28 days dosing test (mg/kg) recovery test (mg/kg)
ftem 160 40 10 0 160 0
Hematology

Erythrocyte {(x10*/l)  682:51.3**  752:26.7°" 878+39.0 876+24.1 879:19.4 910+24.4
Hb. (g/dl) 15.041.15 13.640.51 " 14.910.55 15.0+0.29 16.0£0.36 *  14.840.35
met-hemoglobin (%) 2.4010.16** . - - - -

Ht. (%) 47.243.95 44011.42*  48.612.05 48.9+1.34 538+1.17*  49.3t+1.22
MCV (fi) 69.140.65*  58.6+0.39*" 55.310.24° 5584028 61.2+0.39 *  54.10.10
MCH (pg} 220+0.37" 1811027  17.0:0.24 17.240.37 18.3:0.21*  16.310.24
MCHC (g/dl) 31.740.54 **  30.8+0.50 30.740.31 30.8+0.63 29.8+0.38 30.110.38
Reticulocyte (%) 2254477  4.5310.63*"  1.75+0.43 1.9710.41 2.2610.48 2.19+0.15
Leukocyte {x102/ul)  71.8450.7 42.816.22 4664113  455:10.2 36.4+4.10 35.045.15

Serum chemistry

T-pro (g/dl) 5.720.13 57210.15 5.66£0.11  5.70+0.10 5.8410.15 588+0.13
Cholestero! (mg/dl) 59.412.97 65.0+4.18 6224239  63.0+1.00 71.243.49 75.413.05
BUN (mg/dl) 11.8£0.83 10.6£1.59 11.9+1.16  11.5£0.49 15.140.92 1494155
Creatinine (mg/dl) 0.36:0.05 0.3610.05 0.3610.05 0.38+0.04 0.40+0.07 0.4+0.07
Ca (mg/df) 10.6+0.62 10.410.22 102+0.40  9.9610.84 10.740.09 10.740.22
P (mg/dt) 8.42+1.23 8.16£0.40 8341035  8.46:0.65 6.960.50 7.0410.54
Na (mEQ/dY) 14412.68 143:0.44 14310.14 144+1.09 1454208 14342 .92
K (mEQdI) 4.86+0.34 4.72+0.22 46410.47  4.5420.46 4.3410.34 4.3810.22
Cl (mEQ/dI) 106+1.48 106+0.44 10740.90 106+0.54 10711.65 105+2.19
G-GT (U 0.8+0.45 0.6+0.55 0.840.84 0.240.45 - 0.410.89
Cho-E (UM - 1.241.79 0.641.34 2.613.21 441313 4241.10
GOT (U 76.216.42 80.2+1.31 8204640 81.6+116 62.814.76 68.0£10.8
GPT (lun) 33.6+4.67 31.843.03 362471  33.8:3.77 29.841.30 35.044.53
ALP (1UN) 796482 4 750453.8 7324232  737+454 480+27.6 462452.9
Alb (g/dl} 4.4410.11 4.3020.14 4224008  4.28+0.45 4.5640.21 4.5410.15
AG 3.42+0.19 3.02+0.24 29410.27  3.0410.24 3.5810.38 3.3840.23
Data represent mean values = S.D.

- Not detectable

* : Significantly different from respective control value at p<0.05.

** . Significantly different from respective control value at p<0.01.

Table 3. Absolute and relative organ weights of male rats treated with p-phenetidine

28 days dosing test (mg/kg)

Hom 14 days recovery test (mg/kg)
160 40 10 0 160 0
Effective No. 5 5 5 5 5 5
Brain 1.8410.06 (0.83) 1.87£0.08 (0.79) 1.841£0.04 (0.81) 1.8310.05 (0.81) 1.90£0.06 (0.72) 1.8610.05 (0.70)
Pituitary 0.008:0.001 (0.004) 0.008+0.001 (0.003) 0.008:+0.001 (0.004) 0.00910.002 (0.004) 0.010+0.002 (0.004) 0.01010.001 (0.004)
Salivary gl. 0.3810.04 (0.17) 0.4240.02 (0.18) 0.39£0.03 (0.17) 0.394£0.04 (0.17) 0.4610.06 (0.17) 0.45+0.02 (0.17)
Thymus 0.33£0.06 (0.15) 0.3240.02 (0.14) 0.32+0.03 (0.14) 0.30£0.11 (0.13) 0.32£0.03 (0.12) 0.3110.04 (0.12)
Lung (R) 0.6010.06 (0.27) 0.61£0.04 (0.26) 0.58+0.09 (0.26) 0.60+0.04 (0.27) 0.6310.05 (0.24) 0.6210.03 (0.23)
(L) 0.32+0.03 (0.14) 0.3110.01 (0.13) 0.30£0.02 (0.13) 0.31£0.03 (0.14) 0.3610.06 (0.13) 0.3310.03 (0.12)
Heart 0.7940.03 (0.36 **)  0.78+0.02 (0.33) 0.76+0.03 (0.33) 0.7510.06 (0.33) 0.89+0.06 (0.34) 0.87+0.03 (0.32)
Spleen 1.3810.10 * (0.62**) 0.67+0.05" (0.28**)  0.5110.01 (0.22) 0.4910.04 (0.22) 0.75+0.07 ** (0.28 **) 0.5710.05 (0.21)
Liver 8.37£0.54 (3.77) 9.09£0.60 (3.84) 8.37+0.44 (3.67) 8.4410.72 (3.7) 9.13+0.80 (3.43) 9.2010.54 (3.42)
Adrenal (R) 0.013£0.003 (0.006) 0.016+0.003 (0.007) 0.019+£0.003 (0.008) 0.018+0.005 (0.008) 0.018+0.002 (0.007) 0.01610.004 (0.006)
[{8)] 0.01740.003 (0.008) 0.017+0.002 (0.007)  0.017+0.001 {0.007) 0.017+0.003 (0.008) 0.020£0.002 (0.008) 0.020+0.003 (0.007)
Kidney (R) 0.78+0.06 (0.35) 0.80+0.05 (0.34) 0.78+0.05 (0.34) 0.78+0.06 {0.34) 0.90+0.07 (0.34) 0.8940.05 (0.33)
L 0.80+£0.04 (0.36 *) 0.8110.05 (0.34) 0.78:0.04 (0.34) 0.7810.06 (0.34) 0.8910.08 (0.33) 0.9110.05 (0.34)
Testis (R) 1.2110.07 (0.55) 1.31£0.07 (0.55) 1.29+0.08 (0.56) 1.20£0.17 (0.53) 1.3740.05 (0.52) 1.3740.04 (0.51)
L) 1.19+0.09 (0.54) 1.3240.08 (0.56)

1.30+0.07 (0.57)

1.20+0.15 (0.52)

1.391+0.07 (0.52)

1.4140.08 (0.53)

Data represent mean values + S.D.
* : Significantly differant from respective control value at p<0.05.
** . Significantly different from respective control value at p<0.01.

Relative organ weights are shown in parenthesisas (%)
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Table 4. Absolute and relative organ weights of female rats treated with p-phenetidine

28 days dosing test (mg/kg)

14 days recovery test {mg/kg)

tem
160 40 10 [} 160 0
Effective No. 5 5 S 5 S S
Brain 1.78£0.04 (1.12) 1.7110.06 (1.08) 1.76£0.04 (1.15) 1.7410.07 (1.14) 1.79£0.07 (1.04 **) 1.72£0.05 (0.98)
Pitutary 0.008+0.002 {0.005) 0.007:0.002 (0.005)  0.008+0.001 (0.005) 0.009+0.001 (0.005) 0.010:0.002 (0.006)  0.010+0.005 (0.006)
Salivary gl 0.2910.02 (0.19) 0.3240.03 (0.20) 0.3210.02 (0.21) 0.33+0.02 (0.21) 0.3410.04 (0.20) 0.34£0.03 (0.19)
Thymus 0.2810.03 (0.18) 0.320.04 (0.20) 0.26£0.03 (0.17) 0.33+0.04 (0.22) 0.27+0.02 (0.16) 0.28+0.03 (0.16)
Lung (R) 0.43+0.05 (0.32) 0.4520.05 (0.29) 0.46£0.04 (0.30) 0.4610.03 (0.30) 0.5110.04 (0.30) 0.48£0.03 (0.27)
(L) 0.2610.02 (0.17) 0.2410.01 (0.15) 0.2410.02 (0.16) 0.25¢0.01 (8.17) 0.26£0.01 (0.15) 0.25+0.01 {0.14)
Heart 0.6210.07 (0.41) 0.5810.03 (0.37) 0.57+0.03 (0.37) 0.59£0.05 (0.39) 0.63+0.02 (0.37) 0.61i0.d4 {0.35)
Splesn 0.9310.06 ** (0.61°") 0.4810.05"" (0.31*') 0.38:0.02 (0.25) 0.3740,04 (0.25) 0.5240.03 ** (0.30°*) 0.4110.02 (0.23)
Liver 5.4210.34 (3.55) 5.7611.27 (3.67) 4.82+0.30 (3.14) 5.05+0.33 (3.30) 5.3120.17 (3.09) 5.27+0.32 (2.99)
Adrenal (R) 0.0210.003 {0.011)  0.02+0.003 (0.012) 0.02+0.002 (0.013) 0.02+0.001 (0.013) 0.02+£0.003 (0.014) 0.02+0.005 (0.012)
L 0.0240.004 (0.013)  0.02+0.002 (0.013) 0.02+0.002 (0.014) 0.02+0.003 (0.014) 0.03:0.003* (0.015°) 0.02+0.003 (0.012)
Kidney (R) 0.5740.02" (0.37 **) 0.55+0.02 (0.35) 0.52£0.02 (0.34) 0.5310.02 (0.35) 0.60£0.03 (0.35) 0.58£0.03 (0.33)
L 0.5710.01 (0.37) 0.5510.02 (0.35) 0.56+0.03 (0.36) 0.5310.04 (0.35) 0.60+0.01 (0.35) 0.59+0.03 (0.33)
Ovary (R) 0.035£0.005 (0.023) 0.03310.003 (0.021)  0.037+0.006 {0.024) 0.035+0,005 (0.023) 0.038+0.006 (0.022) 0.040+0.012 (0.023)

L

0.030+0.007 (0.019)

0.0330.007 (0.021)

0.034+0.011 (0.022) 0.043+0.017 (0.028) 0.0380.007 (0.022)

0.035+0.007 (0.020)

Data represent mean values + S.D.
* : Significantly different from respective control vaiue at p<0.05.
**: Significantly different from respective control value at p<0.01.

Relative organ weights are shown in parenthesises (%)

Table 5. Summary of histopathological findings in rats treated with p-phenetidine

Recovery test (mg/kg)

28-days dosing test (mg/kg)

Findings
160 40 10 0 160 0
-+ -+ H -+ -+ -+ -+
Spleen
hemosiderosis 6 00 10 0055 10 0 0 0 10 0 0 0 co1 9 10 0 0 O
increased
extramedullary 007 3 o181 10 0 0 0 10 000 10 0 0 O 10 00 O
hemopoiesis
congestion 0010 0 0730 10 00 0 10 0 0 0 0820 10 0 0 0
Bone marrow
myeloid hyperplasia 0 0 0 10 00100 10000 10000 00100 10000
Liver
hemosiderin depositon 3 7 ¢ 0 i0 000 10 0 0 O 10 0 0 O 5§ 500 10000
increased
extramedullary 7300 10 0 0 O 10 0 0 0 10 0 0 0 10 000 10 0 0 C
hemopoiesis
- : not remarkable +:mild 44 :moderate 44y :severe
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a) Bone marrow in female control group.

H.E. stain

b) Myeloid hyperplasia in bone marrow observed in female 160 mg/

kg group.
H.E. stain
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