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Teratogenicity study of 2,2,3,3,3-pentafluoro-1-propanol (5FP) in rats by oral administration

Makoto Usami*, Kazue Sakemi, Hideo Kurebayashi, Yasuo Ohno

Teratogenicity of 2,2,3,3,3-pentafluoro-1-propano! (5FP), an alternative cleaning agent for chlorofluorocar-
bon, was examined in rats. SFP was diluted with sesame oil and given to pregnant rats (Crj: Wistar) by gavage
once a day from day 7 to 17 of pregnancy at doses of 0, 250, 500 and 1000 mg/kg/day. The pregnant rats were
sacrificed on day 20 of pregnancy and their fetuses were examined for malformation. In the pregnant rats, SFP
caused wheezing, salivation, ptosis, reduced body weight gain and reduced food consumption at 500 and 1000 -
mg/kg/day. In the fetuses, SFP reduced body weight, increased the incidences of skeletal variations and retarded
the ossification at 1000 mg/kg/day, but did not increase the incidences of malformations. It was concluded from
these results that SFP has no teratogenicity in rats when given by gavage. The no-observed-adverse-effect level
was 500 mg/kg/day for rat fetuses, and 250 mg/kg/day for pregnant rats. '
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Table 1. Clinical signs of pregnant rats treated with SFP

Dose (mg/kg/day)
0 (control) 250 500 1000
No. of rats 20 20 20 20
No. of dead rats 0 0 0 0
No. of rats with toxic signs? 0 0 16 (80%)** 20 (100%)**
Salivation 0 0 12 (60%)** 20 (100%)**
Ptosis 0 0 10 (50%)** 18 (90%)**
Wheezing 0 0 8 (40%)** 18 (90%)**

a, Incidence is shown in the parentheses. **, Significantly different from the control group (p<0.01).
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Table 2. Body weight, body weight gain and food consumption of pregnant rats treated with SFP

Dose (mg/kg/day)-
0 (control) 250 500 1000
Body Weight ()2
Day 0 2689 +12.3 2688+13.0 2668+149 2689 +14.2
Day 7 306.3+152 3070+169 306.1+16.2 306.0+17.5
Day 12 331.1£18.7 3294+182 3264+188 3270x19.1
Day 17 381.5+23.8 380.5%20.6 3750229 376.2+21.8
Day 20 4334 £27.9 4312 +23.0 4283 +27.2 4254 +23.8
Body weight gain during dosing period (g)?
Days 7-9 82+3.7 59+£238 1.0 £ 4.4** 0.7 £4.4**
Days 7-11 19.7 £ 6.1 177+ 4.4 13.6 £4.9** 144 +7.1%*
Days 7-13 314 7.9 29.6 +4.9 26.6 £5.5 266 +£7.8
Days 7-15 453 £9.4 44.1+9.8 41673 444 +£7.6
Days 7-17 752 +11.9 73.6 +8.6 69.0+9.2 702 +9.2
Food consumption (g/day)?
Days 0-1 20.5+2.1 206 +2.9 207 +3.2 19.8 +2.9
Days 6-7 247+2.8 24729 25.0+2.6 255 +2.7
Days 8-9 21.7+3.2 21426 183 £2.7**  17.0 £2.9*%*
Days 11-12 216+3.8 24.1 £13.5 21.0+3.0 198 +3.4
Days 16-17 245+35 26.0+9.5 233+34 243 +3.7
Days 19-20 245 +3.7 243 +4.2 264 +2.9 28.1 £2.7
a, Mean + S.D. is shown. **, Significantly different from the control group (p<0.01).
Table 3. Fetal growth in pregnant rats treated with SFP
Dose (mg/kg/day)
0 (control) 250 500 1000
No. of litters 20 20 20 20
No. of corpora lutea® 175x£1.2 17.1 £1.9 175 1.6 176x1.9
No. of implants.? 16.2+1.6 164 +2.0 160 £2.6 166 1.9
Implantation rate (%)? 92.7+8.4 96.0 £ 6.3 91.8 £ 14.5 942+5.4
No. of live fetuses® 155+1.9 156 2.1 148 +2.6 157 +£2.0
Sex ratio (male/female) - 1.13 1.06 1.09 1.00
Fetal weight (g)2
Male 3.88 £0.18 3.83+0.21 3.82+022 3.40 £ 0.25**
Female 3.70 £ 0.16 3.64 £0.22 3.67 £0.18 322 £0.23**
No. of dead implants 14 16 23 17
Early death 13 16 23 16
Late death 1 0 0 1
Mortality (%)? 45+4.5 49+5.2 70x7.5 5.1£5.5

a, Mean * S.D. is shown. **, Significantly different from the control group (p<0.01).
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Table 4. External malformations in the fetuses from pregnant rats treated with SFP

Dose (mg/kg/day)
0 (control) 250 500 1000
No. of litters 20 20 20 20
No. of fetuses examined 309 312 296 314
No. of litters with malformed fetus® 0 (0.00%) 2 (10.0%) 1 (5.00%) 2(10.0%)
No. of fetuses with rnalformationb 0 (0.00%) 2 (0.61%) 2 (0.72%) 2(0.65%)
Omphalocele 0(0.00%) 2 (0.61%) 0 (0.00%) 1(0.33%)
Anal atresia 0 (0.00%) 1(0.32%) 1(0.36%) 0(0.00%)
Anury 0(0.00%) 1(0.32%) 0 (0.00%) 1(0.33%)
Kinky tail 0(0.00%) 0 (0.00%) 0(0.00%) 1(0.32%)
Vestigeal tail 0(0.00%) 0 (0.00%) 2 (0.72%) 0(0.00%)
a, Incidence is shown in the parentheses. b, Total number and mean incidence are shown.
Table 5. Skeletal variations in the fetuses from pregnant rats treated with SFP
Dose (mg/kg/day)
0 (control) 250 500 1000

No. of litters 20 20 20 20

No. of fetuses examined 208 208 194 203

No. of fetuses with malformation? 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)

No. of fetuses with variation® 32(15.4%) 37 (17.8%) 30(15.1%) 88 (43.3%)**
Hypoplastic supraoccipital 9 (4.81%) 6 (2.68%) 11 (6.02%) 23(11.5%)
Cervical rib 1(0.46%) 0(0.00%) 1(0.42%) 2 (1.06%)
Wavy rib 7 (3.74%) 1(0.50%) 7(3.79%) 18 (9.28%)
Deformed cervical vertebral arch 4(2.34%) 1 (0.46%) 5(2.63%) 4(2.01%)
Deformed stemebrae 2(1.17%) 5(2.34%) 2(0.92%) 6 (2.96%)
Deformed thoracic vertebral body 2(1.01%) 2 (1.00%) 1 (0.56%) 7 (3.42%)
Lumbar rib 17 (7.81%) 22 (10.9%) 15 (7.62%) 54 (26.4%)**

Extra rib 2 (0.96%) 2(0.92%) 0(0.00%) 7 (3.51%)
Rudimentary rib 17 (7.35%) 21 (10.4%) 15 (7.62%) 52 (25.3%)**

No. of sacro-caudal vertebrae? 7.84 +£0.38 7.75 £0.36 7.60 +0.48 7.13 £ 0.57**

No. of mctacarpusb 7.22 £0.62 6.73+£0.51* 6.79+0.73 6.38 + 0.64*~

No. of metatarsus? 7.99 +0.04 7.99 £0.04 7.98 £0.06 7.94 £0.20

a, Total number and mean incidence are shown. b, Mean = S.D. is shown. *, Significantly different from the
control group (p<0.05). **, Significantly different from the control group (p<0.01).
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Tabl 6. Visceral malformations in the fetuses from pregnant rats treated with SFP

Dose (mg/kg/day)
0 (control) 250 500 1000
No. of litters 20 20 20 20
No. of fetuses examined 101 104 102 111
No. of litters with malformed fetus 2 (10.0%) 4 (20.0%) 3 (15.0%) 6 (30.0%)
No. of fetuses with malformation® 2 (2.00%) 5(4.84%) 3 (3.50%) 8 (7.17%)
Thymic remnant in neck 1(1.00%) 3(2.84%) 3 (3.50%) 5 (4.34%)
Abnormal heart and great vessels 1 (1.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Abnormal lung lobulation 1 (1.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Dilatated renal pelvis 0 (0.00%) 1 (1.00%) 1(1.00%) 2 (1.84%)
Left-sided umbilical artery 0 (0.00%) 1(1.00%) 0 (0.00%) 0 (0.00%)

a, Total number and mean incidence are shown.



