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Table 1.  Effects of chlortetracycline in diet on rat fetuses and dams, given from day 7 to 18 of pregnancy
Dam
Dose  No. Bod Total Liver No. of No.of  No.of No. of live Fetal No. of fetuses
(ppm)  of weight intake of weight implantaions resorptions dead fetuses}mean) welght( ) with external
dams gaimn chlortetra- (g) (mean) ** (%)**  fetuses  (male/female) male anomalies
(Dg) cycline (mg) female
0 19 97.2%26.7 - 13.6+1.2 254(13.7) 16(6.3) 0 238(12.5) E4.02i0.37 1*°
(115,/123) 3.69£0.35
250 16 104.2%£17.1 56.1+ 4.3 13.9+1.3 227(14.2) 16(7.0) 0 211(13.2) E3.89i().28 1*8
(119/ 92) 3.63+0.21
1,500 17 115.1+18.3*% 342.3+27.8 14.0%1.3 263(15.5) 23(8.7) 1 239(14.1) |:3.681:O.34*2 1*7
(123,/116) 3.42+0.35*!
3,000 16 120.1+16.9*% 744.6%84.9 13.8x1.5 232(14.5) 22(9.5) 1 209(13.1) [3.73i0.19"‘2 0
(105,/104) 3.61+£0.19
*1: p<0.05 MeantS.D.
*2: p<0.01

*3. Number per litter

x4
*5: Aplasia of tail and aproctia.
*6: Shortness of submaxilla.
*7: General edema.

: (Number of resorptions,” Number of implantations) X100
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Table 2. Skeletal and visceral examination

of fetuses derived from the dams given chlortetracycline in diet
from day 7 to 18 of pregnancy

Chlortetracycline (ppm)

Control
250 1,500 3,000
Skeletal examination
No. of fetuses examined 124 107 118 110
Shortness of 2nd rib 0 0 1 0
Shortness of 12th rib 0 0 1 0
Two of 12th rib 0 0 0 1
Shortness of 13th rib 7 3 6 5
Lumber rib 4 6 10 5
Retardation of occipital
bone-ossification 0 1 0 0
Aplasia of bone 1*! 1*: 2% 0
Separation of one thoratic
vertebral body 0 1 0 1
No. of caudal vertebrae
(mean+S. D.) 4.344+0.55 4.351+0.47 4.04%+0.39 4.25+0.34
No. of sternebras
(mean=S. D.) 5.69+0.35 5.64%0.37 5.47+0.66 5.561+0.49
Visceral examination
No. of fetuses examined 114 104 121 95
Dilatation of paracele 0 0 0 1
Focal necrosis near paracele 0 1 1 0
Hypertrophy of ventricular paries 0 5 6 )
*! Caudal V.
*2! Pubis

*31 Occipital bone, pubis and caudal V.

Table 3.  Effects of lead acetate in drinking water on rat fetuses and dams, given from day 7 to 18 of pregnancy
Dam
Dose  No. Bod Total Liver No. of No.of  No.of  No. of live . Fetal No. of fetuses
(ppm)  of weng intake of weight implantaions resorptions dead fetuses }mean)*“ weight (g) with external
dams gain lead (mg) (g) (mean)*?  (%)** fetuses (male/female) male anomalies
(Ag) female
0 19 115.2%15.1 - 13.6£1.2 254(13.7) 16( 6.3) 0 238(12.5) [4.02i0.37 1*¢
(115,/123) 3.69+0.35
5 10 112.2+12.6 2.1£0.2 13.5+1.9 165(16.5) 11( 6.7) 1 153(15.3) E3.90i0.31 0
(80/73) 3.70+0.32
50 10 123.4%13.6 20.7+2.9 14.6%1.5 161(16.1) 14( 8.3) 0 147(14.7) [4.01i0.16 0
(79/74) 3.8210.10
500 10 109.8+18.0 204.5+8.2 12.9+1.6 153(15.3)  16{(10.5) 0 137(13.7) [3.75i0.25“l 0
(69/68) 3.6510.24
*1p<0.05 Mean+S.D.

*2: Number per litter
*3

**1 Aplasia of tail and aproctia.
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Table 4.  Skeletal and visceral examination of fetuses derived from the dams given lead acetate
in drinking water from day 7 to 18 of pregnancy
Lead acetate (ppm)
Control
5 50 500
Skeletal examination
No. of fetuses examined 124 77 77 71
Shortness of 13th rib 7 5 14 1
Lumber rib 4 0 2 5
Separation of stenebrae 0 0 1 0
No. of caudal vertebrae
(meanzS. D.) 4,34%0.55 4.20+0.54 4.14%0.49 4.50%£0.27
No. of stenebrae
(mean=*S. D.) 5.69£0.35 5.79+0.26 5.62+0.38 5.81£0.21
Visceral examination
No. of fetuses examined 114 76 70 66
Left-side displacement of the heart 0 0 1 0
Hypertrophy of ventricular paries 0 7 2 6
Dilatation of renal pelvis 0 0 1 0
Table 5. Effects of lead acetate in drinking water on growth of rat neonates from dams, given
from day 7 to 18 of pregnancy
Lead acetate (ppm)
Control
5 50 500
Dam
No. of dams 5 5 5 5
Total intake of lead (mg) — 2.6 £ 0.4 27.4 £10.9 217.1 +31.6
Day 0 (At birth)
Body weight (&) male 5.25% 0.36 5.58+ 0.04 5.59+ 0.08 5.31+ 0.31
female 5.07x 0.58 5.29+ 0.58 5.32+ 0.19 5.07x 0.24
No. of live neonatas 67 72 75 65
No. of dead neonatas 0 7 0 5
% of neonatal death** 0 8.9*! 0 7.1%
Abnormality of neonates 0 0 0 0
Day 4
Body weight (&) male 9.48+ 0.52 10.76% 1.20 10.93+ 0.71*2 9.44% 0.61
, female 9.30% 0.51 10.38+ 1.28 10.15+ 0.34*2 9.25% 0.62
Survival rate (%)** 95.0 97.5 100.0*? 97.5
Day 21 (At weaning)
Body weight (&) male 49.231+ 4.50 50.91%+ 5.53 51.26+ 3.05 46.24+ 4.46
female 46.82+ 4.74 48.85+ 4.88 49.32+ 2.39 45.83+ 3.53
Survival rate (%)*® 97.4 100.0 100.0 100.0
Day 42
Body weight (£) male 162.2 £14.6 174.1 +18.4 167.8 £ 7.8 153.4 +12.7
female 138.2 £ 7.1 147.2 +14.1 141.5 + 6.9 134.4 £ 6.2
Survival rate (%) ** 97 .4 100.0 100.0 100.0
*1:p<0.05
*2:p<0.01

: (No. of dead neonates at birth/No. of total neonates at birth) X100
: (No. of live neonates at day 4/No. of examined new-borns) X 100

*(No
2 (No

" of live neonates at weaning/No. of live neonates at day 4) X100
. of live neonates at day 42/No. of live neonates at day 4) X100
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Fig. 1. Body weight gain of pregnant rats given chlor-

tetracycline (CTC) in diet and lead acetate
(Pb) in drinking water from day 7 to 18 of
pregnancy.
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Table 6. Effects of chlortetoracycline (CTC) in diet and lead acetate (Pb) in drinking water on rat
fetuses and dams, given from day 7 to 18 of pregnancy
Dam
Dose  No. Body Total Total Liver No. of No.of  No.of No. of live Fetal No. of fetuses
(ppm)  of weight intake of intake of weight  implantaions resorptions dead fetuses | weight (g) with external
dams gain chlortetra-  lead (mg) (g) (mean) ** (%)%t fetuses (mean) *3 B male anomalies
{Dg) cycline (mg) {male/female) female

CTC 0 19 115.2%15.1 - - 13.6+1.2 254(13.7) 16(6.3) 0 238(12.5) E4.02i0.37 1*
Pb 0 (115/123) 3.6910.35
CTC 250 10 107.9%18.3 44.8+0.8 2.5% 0.6 14.1+1.8 166(16.6) 11(6.6) 1 153(15.3) [3.70i0.18*‘ 0
Pb 5 (79/74) 3.49x0.25
CTC 250 10 118.1%16.2 47.4+5.6 21.0% 4.1 14.0£1.5 158(15.8) 9{5.7) 0 149(14.9) E3.89iO.23 0
Pb 50 (74/75) 3.75+0.19
CTC 250 ¢ 123.9415.7 59.6+4.1 220.0%13.3 13.8+0.9 136(15.1) 9(6.6) 0 127(14.1) [3.89i0.39 0
Pb 500 (68/59) 3.71£0.32

*1p<0.05 MeanxS.D.

*2:Number per litter

*3: (Number of resorptions,/ Number of implantations) X 100

*4: Aplasia of tail and aproctia.

Table 7.

Skeletal and visceral examination of fetuses derived from the dams given chlortetracycline (CTC)

in diet and lead acetate (Pb) in drinking water from day 7 to 18 of pregnancy

CTC 250 ppm CTC 250 ppm CTC 250 ppm

Control Pb 5 ppm Pb 50 ppm Pb 500 ppm
Skeletal examination

No. of fetuses examined 124 81 72 68
Shortness of 13th rib 7 9 9 4
Lumber rib 4 2 2 1
Dalayed ossification

Occipital bone 0 0 0

Mandibula 0 0 0 1

Vertebral arch 0 0 0 1
(Lumber v. and Sacral v.)
Aplasia of caudal v. 1 0 0 0
No. of caudal vertebrae

(mean=*S. D.) 4.3410.55 3.95+0.43 4.04£0.14 4.45+0.53
No. of sternebrae
(mean*S. D.) 5.69+£0.35 5.48+0.37 5.75+0.26 5.871+0.22
Visceral examination

No. of fetuses examined 114 72 77 59
Focal necrosis near paracele 0 1 0 0
Hypertrophy of ventricular paries 0 4 3 7
Dilation of renal pelvis 0 0 0 2
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Table 8.  Effects of chlortetoracycline (CTC) in diet and lead acetate (Pb) in drinking water on rat
fetuses and dams, given from day 7 to 18 of pregnancy
Control CTC 250 ppm CTC 250 ppm CTC 250 ppm
Pb 5 ppm Pb 50 ppm Pb 500 ppm
Dam
No. of dams 5 4 6 5
Total intake of
chlortetracycline (mg) - 60.4 + 2.4 61.3 £ 5.7 57.5 + 5.2
Total intake of lead (mg) — 2.2 + 0.1 20.6 £ 1.6 207.8 +13.8
Day 0 (At birth)
Body weight () male 5.25 £ 0.36 5.45+ 0.44 5.64+ 0.32 5.56+ 0.45
female 5.07 £ 0.21 5.31% 0.61 5.34%+ 0.25 5.05% 0.43
No. of live neonates 67 55 91 72
No. of dead neonates 0 1 0 1
% of neonatal death*? 0 1.8 0 1.4
Abnormality of neonates 0 0 0 0
Day 4
Body weight (€) male 9.84+ 0.52 12.08+ 2.14 10.96+ 0.89 10.52+ 1.55
female 9.30% 0.51 10.40+ 1.44 10.70£ 0.97% 10.07+ 1.67
Survival rate (%) *? 95.8 93.8 100.0 95.0
Day 21 (At weaning)
Body weight () male 49.23+ 4.50 54.78+ 5.23 49.90+ 2.70 46.93+ 5.53
female 46.82+ 4.74 54.81%+ 5.36 49.33+ 3.75 45.29+ 6.54
Survival rate (%) ** 97.4 96.7 100.0 97 .4
Day 42
Body weight (8) male 162.2 +14.6 167.6 * 6.6 161.3 +11.4 161.0 +£14.8
female 138.2 £ 7.1 143.5 + 3.3 137.7 £ 8.2 130.2 £17.0
Survival rate (%) *® 97.4 96.7 100.0 97.4
:iip<0.05 Mean+S.D.

*
w

o
o
*4:(
(

Table 9.

No. of dead neonates at birth,/No. of total neonates at birth) X100
No. of live neonates at day 4,/ No. of examined new-borns) X 100

No. of live neonates at weaning,” No. of live neonates at day 4) X100
No. of live neonates at day 42,”No. of live neonates at day 4) X 100

in drinking water from day 7 to 18 of pregnancy

Development of neonates from the dams given chlortetracycline in diet and lead acetate

CTC 250 ppm

CTC 250 ppm

CTC 250 ppm

Control Pb 5 ppm Pb 50 ppm Pb 500 ppm
Days of ear and eye opening
Ear
male 3.45+0.14 3.02+0.33*! 3.13%0.47 3.19%0.51
female 3.5610.26 2.84+0.41*! 2.94+0.34** 3.114+0.56
Eye
male 15.91+0.14 15.20£0.56*! 15.04 £0.58*! 15.234£0.55*!
female 15.80+0.23 14.99£0.66*! 14.84£0.30* 15.16+0.73
Organ weight (£) at 42 day-old
Liver
male 8.55+1.06 8.80%+1.10 8.63+1.44 8.71+£0.97
female 7.61%£0.43 7.461+0.84 7.541£0.81 7.28X0.89
Kidney
male 0.8810.12 0.91+0.04 0.841+0.07 0.80%0.07
female 0.74+0.04 0.83+0.08 0.761+0.04 0.70%+0.02
*11p<0.05 Mean£S.D.

*2:p<0.01
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Table 10. Effects of chlortetoracycline (CTC) in diet, lead acetate (Pb) in drinking water, and both of
them on growth of rat neonate
Control CTC 250 ppm  Pb 500 ppm ;gc égggiﬁ
Dam
No. of dams 5 5 5 5
Total intake of
chlortetracycline (&) - 3.24% 0.12 - 3.19%£ 0.16
Total intake of lead (mg) - - 787.8 +144.0 786.5 +82.9
Day 0 (At birth)
Body weight (8) male 5.25%+ 0.36 5.50+ 0.44 5.46% 0.52 5.49+ 0.35
female 5.07x 0.21 5.25% 0.47 5.28% 0.45 5.24%+ 0.30
No. of live neonates 67 68 60 65
No. of dead neonates 0 0 3 0
% of neonates death™* 0 0 4.8 0
Abnormality of neonates 0 0 0 0
Day 4
Body weight (&) male 9.48+ 0.52 10.92+ 1.05*! 10.15+ 1.36 10.52%+ 0.95
female 9.30+ 0.51 10.50+ 0.96*! 10.03+ 1.10 9.95% 0.91
Survival rate (%)** 95.8 97.5 100.0 100.0
Day 21 (At weaning)
Body weight (g) male 49.23+ 4.50 53.31%& 1.98 43.68%+ 3.28 50.22+ 2.89
female 46.82+ 4.74 52.211 1.63*! 44 .35 2.43 49.21+ 3.49
Survival rate (%)** 97.4 100.0 90.0 100.0
Day 42
Body weight (g) male 162.2 £14.6 171.0 £15.1* 152.9 + 10.0 168.8 £ 8.3
female 138.2 £ 7.1 148.3 + 4.5*! 136.2 £ 4.8 144.2 £ 4.4
Survival rate (%) *® 97 .4 100.0 90.0 100.0
*11p<0.05 Mean£S.D.

*2: (No. of dead neonates at birth,”No. of total neonates at birth) X 100
*3: (No. of live neonates at day 4/ No. of examined new-borns) X 100

*4* (No. of live neonates at weaning,” No. of live neonates at day 4) X100
*5° (No. of live neonates at day 42,/ No. of live neonates at day 4) X100
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Summary

Fetotoxicity was studied in the pregnant rats treated with chlortetracycline, lead acetate and their

combination.

Three groups of the pregnant rats were administered chlortetracycline in diet at doses

of 250, 1,500 and 3,000 ppm, and lead acetate in drinking water at doses of 5, 50 and 500 ppm, respec-
tively, and the combination of chlortetracycline (250 ppm in diet) and lead acetate (5 and 50 ppm in
drinking water) , from the 7th day to the 18th day of pregnancy. At term (on the 20th day of
pregnancy) they were killed and examined to ascertain the intrauterine death, external, visceral and
skeletal malformations.

Chlortetracycline in diet enhanced the maternal body weight gain dose-dependently, and lead ace-
tate in drinking water had no effect on it, the combination of chlortetracycline (in diet) with lead ace-
tate (in drinking water), however, depressed body weight gain with the depression of the food intake.

The intrauterine deaths and the skeletal and visceral anomalies were noted to be increaing in rats
treated with chlortetracycline or lead acetate, while not in those treated with the combination of both.

The growth of the newborn rats, obtained from the dams given chlortetracycline (250 ppm), was
enhanced, but that in the newborn rats from the dams given lead acetate (500 ppm), was depressed, and
combination of both showed no adverse effects on the neonatal growth.

Based on the above mentioned results, it was suggested that the high dose of chlortetracycline and

lead acetate had the adverse effects on the fetal developments, but the combination of them showed no
potentiation effect on them.




